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IMC PORef 813 U.1 NUCLEAR ROGULATORY rama=====n==
11483 APPW

w eM ae APPLICATION FOR MATERIAL LICENSE Si.m O.W.EBSYORE
m CPR Se,n n u.

el m ,7

18eETRUCTIOles: SEE THE APPROPRIATE LICENSE APPLICATION GulOE FOR DETAILED INSTRUCTIONS FOR COMPLETING APPLICATION, SEND TWO COPIES

OF THE ENTIRE COMPLE1EO APPLF.ATION TO THE NRC OFFICE SPECIFIED OELOW.

P90GRAL AesNCIES PILE APPUCAT1mm WITMs ip YOU ARE LOCATED IN:

U.S. NUCLEAR REGULATORY cceansiassON ILUNOes. iseOiANA. IOWA. te8CH4GAas, MessesESOTA, M8800URI Oosto, OR
E avistCN OP FUEL CYCLS ANO taAT3pgAL SAFETY, NMgg WiSCONetN, SSNO APPtiCAflONS 70:
WASMANGTON,DC 20004

U.S. NUCLE AR REGULATORY COMMi$$ TON. REGION itt
ALL OTHER PERSOest PILE APPUCATIONS AS FOLLOWS,IF YOU ARE MATERIALS UCENSING SECTION
LOCATEDINt 799 ROOSEV ELT ROAO

GLEN ELLYN. IL 60137
ZZ Eii%+17. OELAWARE. DISTRICT OF COLUMesa, MAINE. tIAR YLANO.

,

I

asAMACHtSETTS, IsEW JERSEY. IsEW YOR K, PEpesgBYLVAfflA, RMODE ISLAfeO, AfiKAldBAS. COLOR ADO. IDAMO, KAseAS. LOute:AasA neONTANA, NEtiliASKA,
OR WSfthBOffT, SENO APPUCAtloans TO: NEUU MemaCO, BeORTh DAKOTA. OKLAMOMA, SOUTM OAKOTA. TEXAS. UTAM,

U S. 8eUCLEAR REGULATORY COMMISSION, REGION 1
NUCLEAR MATERIAL SECTION 8 U S. NUCLEAR REGULATORY CoutstSSION REGIOae ly
$31 PARK AVENUE MATERIAL RADtAT10cc PROTECTION SECTION
KING OF PRUS$1A.PA 19400 011 RYAN PLAZA ORivE, SUITE 1000

ARuNGTON. TX 78011
LLASAaAA. FLORIDA, GEORGIA, KENTUCKY heimimaPre. esORTM CAROLINA.
PUERTO RICO, SOUTM CAROLINA. TEN 8eESSE E, VIRGt8si A, WIRG;N ISLA8 SOS. OR ALASKA, Afil2008A. CAUFOmass A. MAWAll. NEV ADA, OR EGoes. WASMtNGTOas. ,

WWEET VIRGlie:A, SENO APPUCAT10808 TO A8eO U.1 TERRITORIES ANO P008485308s8 IN THE PACIFIC, SENO APPtlCATIONS
1

TO:
U.S. NUCLEAR REGULATORY ConsMisslON. REGION il
MATE cf AL RACIATION PROTECTION SECTION U S. NUCLEAR REGULATORY COMMISSION. REGIOas v
101 MARiETTA STREET, SUITE 2900 MATERIAL M AOIATlON PROTECTION SECTION
ATLANTA, GA 30323 1850 MARIA LANE. SUITE 210 JWALNUT CREEK,CA 94508

)

PERAO8sE LOCATEC iN AGREEksENT STATES SENO APPUCAT408se TO THE u.18suCLEAR REGULATORY COnansiS$scas CasLY ip THEY WISM TO PCesESS Asso usE uCENSEO MATERIAL
SN STATES SUBJECT TO U.S. NUCLEAR REGULATORY Coadhsagssoas JusilSOsCTIOss.

1. TMiS IS AN APPuCATION FOR (Chace assemprese samal
-

2. NAME ANO MAiuMG ACORESS OF APPuCANT flachseNEar Cases

Sun Refining and Marketing Co.A NEW uCENSE

{ e. AMENOMENT TO uCENSE NUMSER 35-01755-02 po Box 2039 i

_
Tulsa, OK 74102 )C RENEwALOP uCE=SE NuM ER

3. ADDRESS 4ES) WHERE uCENSEO MATERIAL WILL DE USED OR POSSESSEO.

Tulsa Refinery
1700 South Union
Tulsa, OK 74107

A NAAst OF PERSON TO OE CONTACTED ABOUT THIS APPUCATION TELEPHONE 80VMeER

C. D. Kloin 41R-RRG-7457
SUSMIT ITEMS $ THROUGM 11 QN 84 a 11''' APER. THE TYPE ANO SCOPE OF INFORMATION TO BE PRoveOEO IS DESCRiSEO IN THE UCENSE APPuCATTON GutOE.

S. CAOiOACTIV.E. MATERIALe, E=m.at a

aume.n. a. ca.m.cM .aesar oavnM 'Wm. aa e.
m.. aum .m e PuRPOSEi$i FOR WHiCM uCENSIO MATERi AL Witt eE uSEO..aMa a in . M av ea. wa.

T. go;viOua,LgSg mggs;sLj FOR RAOi ATiON SAFETv PROGRAns AND THEiR s. TRAINING POR iNOiviOUALS WORKi=G iN OR FREOutNTiNG RESTRICTED AREAS.

e. FAciuTiES ANO E, ts604140156 860313
w

io. RAO AfiON SAFETv PaOGRAMREG 4 LIC30
35-01755-02 PDR ,3. UCENSE E ,EES ,5 ,0 CPR uC .a. S.,,,oa no w

ii. CASTE MANAGEM . AMOUNT
,EE CATEcoRY 3-L IE* CLOSED s 110.00

13. CERTIFICATION (adwse te t _ _ - 'sP ansWsmart THE APPUCANT UNDERSTANOS TNAT ALL STATEMENTS AND REPRESENTATIONS MADE IN TMiS APPUCATION ARE
SINCING UPoes THE APPUCANT.

1HE APPLICANT ANO ANY OFFICIAL ExtCUT18eG THIS CERTIFtCATION ON SEM ALF OF THE APetICANT, NAMED IN ITEM 2. CERTIFY THAT TMis APPUCATION IS
PRE & RED IN CONFORMiTv WITM TITLE 10. CODE OF FEDERAL REGULATIONS. PARTS 30,32,33,34. 35. AND 40 ANO TNAT ALL INFORMATION CONTAINED MEREiN.
IS TRUE AftO CORRECT TO THE BESTOF TMEIR KNOWLEDGE ANO SEuEF.

W ARNING.18 U $ C. SECTION 1001 ACT OF JUNE 29.1944. 62 STAT. 749 MAKES 17 A CRiMiN AL OFFENSE TO MAKE A wtLLFULLY F ALSE STATEMENT OR REPRESENTATION
TO ANY DEPARTMENT OR AGENCY 08 THE UNITED STATES AS TO ANY MATTER WITMiN ITS JURISOICTION

SIGNATURE-CERTIPYING OF F'CER TYPEOiPRINTEO NAME TITLE DATE

//[fgh C. P. Klein Instrument Engineer 12-3-85
14 v0Lu%va a v i CONOedic O A T A

a. unnu u. an en m o. NuhstER OF EMPLovEES Feaw for s. WOULO YOU et WELLING TO FuRNiSM COST aNFORMATIO8e Gosder masAer surreneweed
- -

$1M-3SM same Ame*fr eachsdnat susMs8e reasurforst ON THE ECONOMIC IMPACT OF CURRENT NRC REGULATIONS OR ANY FUTURE< S2SVK
PROPOSEO NRC REGULATIONS THAT MAY AFFECT YOUP INRCsusweseeas sermer

3200K-600K
~" ~

S3.SM-7M ''''8*"''88"8d'*'''# coaemese.as er reasacass-nresneery-.asermepea errasense se

- -
$7M-10M c NUMeER OF SEDSSec0K-730K

3730K-t u >$10M YES NO

FOR NRC USE ONLY,
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APPLICATION FOR MATERIAL' LICENSE

(35-01755-02)~ _

5.- Radioactive Material

a. -Element and Mass Number.- Americium 2'41.
-b. ' Chemical and/or physical form Americium-dxide,
c. Maximum amount which will be. possessed at'any.

one time - 200.mC1..
d. Sealed Source Manufacturer and.Nodel Number -

Gammatron Model AN-HP.
~

L6. Purpose for wh'ich licensed material will be used:

As part of the Fisher Controls. Type LD2220' portable
_

level detector (see attached device registry.TX293D101S)

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

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

j
ficate.

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

>

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

|

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

9. Facilities and equipment:

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

I
A diagram of the floor plan showing where the-device is .i
stored in, relation to other work areas is attached. |

10. Radiation Safety Progrr.m:

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

,

'
.

- _ . - . _ -. - . - - . - -
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Assure compliance with the applicable provisions-

of 10CFR Part 19 " Notices, Instructions and Reports
to Workers, Inspections" and Part 20 " Standards for
Protection Against Radiation" or comparable state.

regulations .

- Be responsible for maintaining a sealed source
; inventory and perform or be responsible for per-

forming wipe tests every 6 months.4

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

! have been shown and can safely handle and operate the de-
vice. A copy of the certificate is attached.

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

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

b. "Means of preventing unauthorized access, use
or removal during use at temporary job sites."
See the Instruction Manual, Page 3 and the
Transportation Guidelines, Page 5.

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

d. " Emergency procedures to be followed in case of
|accidents." See Instruction Manual, Page 9 and

the Transportation Guidelines, Page 6.

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

-

\ 9. |

|

11. Waste Management: '

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

|

f FISHER CONTROLS, HEREBY CERTIFIES THAT o /D e/d l ee Y''3 M
HAS RECEIVED TRAINING FROM AN ' AUTHORIZED REPRESENTA-

| TIVE OF FISHER CONTROLS AND HAS DEMONSTRATED AN

UNDERSTANDING OF THE SAFE USE AND OPERATION OF THE
TYPE LD 2220 PORTABLE LEVEL DETECTOR. HE/SHE HAS

ALSO RECEIVED TRAINING IN RADIATION BASICS AND HAS
DEMONSTRATED AN UNDERSTANDING OF THOSE PRINCIPLES.
THE TRAINING HAS COVERED PRINCIPLES AND PRACTICES .

OF RADIATION PROTECTION, RADI0 ACTIVITY MEASUREMENT

AND MONITORING TECHNIQUES AND BIOLOGICAL EFFECTS-

0F RADI ATION.u!7mic 13 > 2Ive# IS QUALIFIED TO USE
OR SUPERVISE THE USE OF THE FISHER CONT:10LS TYPE
LD 2220 PORTABLE LEVEL DETECTOR. I

~

J

FISHER CONTROLS INTERNATIONAL, INC.

ABY: s
i -

TITLE: b/M ib& T
<

1

DATE: II'19-bG |
~

y
--

-

,

i
-

-

-

..
.
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' QUALIFICATION STATEMENT'

.

FISHER CONTROLS, HEREBY CERTIFIES THAT 8ehhv Toc #4 oded

HAS RECEIVED TRAINING FROM AN AUTHORIZED RIPRESENTA-
TIVE OF FISHER CONTROLS AND HAS DEMONSTRATED AN

UNDERSTANDING OF THE SAFE USE AND OPERATION OF THE
TYPE LD 2220 PORTABLE LEVEL DETECTOR. HE/SHE HAS,

ALSO RECEIVED TRAINING IN RADIATION BASICS AND HAS
DEMONSTRATED AN UNDERSTANDING OF THOSE PRINCIPLES.
THE TRAINING HAS COVERED PRINCIPLES AND PRACTICES .

OF RADIATION PROTECTION, RADI0 ACTIVITY MEASUREMENT
AND MONITORING TECHNIQUES AND BIOLOGICAL EFFECTS.

OF RADIATION. &b6y Ie Q Aodm IS QUALIFIED TO USE
OR SUPERVISE THE USE OF THE FISHER CONTTOLS TYPE
LD 2220 PORTABLE LEVEL DETECTOR.

~

FISHER CONTROLS INTERNATIONAL, INC.

BY: _t . 6M A

t_emm.
"

,

~ '' ~

DATE: 11-19 -85-
- ..

.
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'UALIFICATION STATEMENTQ
'

.

FISHER CONTROLS, HEREBY CERTIFIES THAT Sales /72cos.
HAS RECEIVED TRAINING FROM AN AUTHORIZED REPRESENTA-
TIVE 0F FISHER CONTROLS AND HAS DEMONSTRATED AN

.

UNDERSTANDING OF THE SAFE USE AND OPERATION OF THE

TYPE LD 2220 PORTABLE L.EVEL DETECTOR. HE/SHE HAS

ALSO RECEIVED TRAINING IN RADIATION BASICS AND HAS
DEMONSTRATED AN UNDERSTAND!.NG OF THOSE PRINCIPLES.
THE TRAINING HAS COVERED PRINCIPLES AND PRACTICES .

OF RADIATION PROTECTION, RADI0 ACTIVITY MEASUREMENT

AND MONITORING TECHNIQUES AND BIOLOGICAL EFFECTS

OF RADIATION. 6/oA TYlocca IS QUALIFIED TO USE -

OR SUPERVISE THE USE OF THE FISHER CONT:10LS TYPE
LD 2220 PORTABLE LEVEL DETECTOR.

~

FISHER CONTROLS INTERNATIONAL, INC.

ABY: -

L

|

TITLE: EFLG Wie d /
r

' ' '' ~

.DATE: 11- 14 - 8 5
, .. .': -

.

4
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DUALIFICATION STATEMENT'

.

FISHER CONTROLS, HEREBY CERTIFIES THAT twrmA lJ<tEW

HAS RECEIVED TRAINING FROM AN AUTHORIZED REPRESENTA-

TIVE OF FISHER CONTROLS AND HAS DEMONSTRATED AN

UNDERSTANDING OF THE SAFE USE AND OPERATION OF THE

TYPE LD 2220 PORTABLE L_EVEL DETECTOR. HE/SHE HAS

ALSO RECEIVED TRAINING IN RADIATION BASICS AND HAS
DEMONSTRATED AN UNDERSTANDING OF THOSE PRINCIPLES.
THE TRAINING HAS COVERED PRINCIPLES AND PRACTICES .

OF RADIATION PROTECTION, RADI0 ACTIVITY MEASUREMENT

AND MONITORING TECHNIQUES AND BIOLOGICAL EFFECTS.

OF RADI ATION. CwmA R XLEN IS QUALIFIED TO USE
OR SUPERVISE THE USE OF THE FISHER CONT 10LS TYPE
LD 2220 PORTABLE LEVEL DETECTOR.

~

FISHER CONTROLS INTERNATIONAL, INC.
:

!

3 d4 b
,
aBY:

~
3

TITLE: bMAl bW
v

:

k" .h ; *

, -- - -

.

L
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' QUALIFICATION STATEMENT'

FISHER CONTROLS,'HEREBY CERTIFIES THAT N 8 N Y/ M [ )$
HAS RECEIVED TRAINING FROM AN AUTHORIZED REPRESENTA-

TIVE OF FISHER CONTROLS AND HAS DEMONSTRATED AN

UNDERSTANDING OF THE SAFE USE AND CPERATION OF THE
TYPE LD 2220 PORTABLE l_EVEL DETECTOR. HE/SHE HAS

ALSO RECEIVED TRAINING IN RADIATION BASICS AND HAS
DEMONSTRATED AN UNDERSTANDING OF THOSE PRINCIPLES.
THE TRAINING HAS COVERED PRINCIPLES AND PRACTICES .

OF RADIATION PROTECTION, RADIOACTIVITY MEASUREMENT

AND MONITORING TECHNIQUES AND BIOLOGICAL EFFECTS.

OF RADI ATION.M#rv0 E- f/OE IS QUALIFIED TO USE
OR SUPERVISE THE USE OF THE FISHER CONTROLS TYPE
LD 2220 PORTABLE LEVEL DETECTOR.

~

FISHER CONTROLS INTERNATIONAL, INC.

vm hBY: -

TITLE: b '44 6
e

DATE: 11 - 1 9 ~ B 5- .

~~ '

. -

y - - -

.

. .. - . . . . . . - . - . - . . - - - _ _.
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' QUALIFICATION STATEMENT'

:

FISHER CONTROLS, 'HEREBY CERTIFIES THAT C/<ree_lcrev (md Jr
#

HAS RECEIVED TRAINING FROM AN AUTHORIZED REPRESENTA-

TIVE OF FISHER CONTROLS AND HAS DEMONSTRATED AN

UNDERSTANDING OF THE SAFE USE AND OPERATION OF THE

TYPE LD 2220 PORTABLE LEVEL DETECTOR. HE/SHE HAS

ALSO RECEIVED TRAINING IN RADIATION BASICS AND HAS
DEMONSTRATED AN UNDERSTANDING OF THOSE PRINCIPLES.
THE TRAINING HAS COVERED PRINCIPLES AND PRACTICES .

OF RADIATION PROTECTION, RADI0 ACTIVITY MEASUREMENT

AND MONITORING TECHNIQUES AND BIOLOGICAL EFFECTS.

OF RADI ATIONClart.wec. LeroV.5m4,51S QUALIFIED TO USE

OR SUPERVISE THE USE OF THE FISHER CONT 10LS TYPE

LD 2220 PORTABLE LEVEL DETECTOR.

~

FISHER CONTROLS INTERNATIONAL, INC.

BY: .

I

TITLE: E,1,< , n e e/
0

~ ~ ' ' '

DATE: L'- 19 -2 5
. .. _ _

f6oPrF''

_. - - _ . _. . . ._ . . . - .
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' QUALIFICATION STATEMENT'

h
FISHER CONTROLS, HEREBY CERTIFIES THAT bdhrM&/(
HAS RECEIVED TRAINING FROM AN AUTHORIZED REPRESENTA-

TIVE OF FISHER CONTROLS AND HAS DEMONSTRATED AN

UNDERSTANDING OF THE SAFE USE AND OPERATION OF THE
TYPE LD 2220 PORTABLE LEVEL DETECTOR. HE/SHE HAS

ALSO RECEIVED TRAINING IN RADIATION BASICS AND HAS
DEMONSTRATED AN UNDERSTANDING OF THOSE PRINCIPLES.
THE TRAINING HAS COVERED PRINCIPLES AND PRACTICES .

OF RADIATION PR0"ECTION, RADI0 ACTIVITY MEASUREMENT

MONITORING h .NIQUESAND BIOLOGICAL EFFECTS.AND

OF RADIATION Ti/ax/Ah.Sd/o IS QUALIFIED TO USE
OR SUPERVISE THE USE OF THE FISHER CONT 10LS TYPE

'

LD 2220 PORTABLE LEVEL DETECTOR.

~

FISHER CONTROLS INTERNATIONAL, INC.

BY: < d M de~-
~t

TITLE: EM I n ed

i

' ' ' ~ ~

DATE: ll- M - 9 5 -

. .. . .

.

e-~ m--o-, 7 _ g- m e--, - 4 +4 4 g-o - mm -, [ ---r s - - ~ . , , - , - - - - r -- - - - - - ~



REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES
SAFETY EVALUATION OF DEVICE

I0: TI D101S DATE: November 21,1984 PAGE 1 0F 4J

DEVICE TYPE: Neutron Backscatter Level Detector

.

MODEL: LD2220

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

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

ISOTOPE: Am-241 MAXIMUM ACTIVITY: 200 mci.

LEAK TEST FREQUENCY: 6 months

PRIHCIPAL USE: General Neutron Source Applications

CUSTOM DEVICE: YES X NO,

.

11
.

i
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REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES
SAFETY EVALUATION OF DEVICE

E: TX D101 S DATE: November 21, 1984 PAGE 2 0F 4

DEVIC 2 TYPE: Neutron Backscatter Level Detector

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

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

DIAGRAM:

I

'

f:
L ,

(LJ j '. r-

TOP VIEW

DETECTOR PRccc

, - ,

I i o e i
4 w

SIDE VIEW 3
NEUTRON SOURCE

FIG,.1. Model LD2220 Neutron Backscatter Level Detector

i

)

12

L ._ -



REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES
SAFETY EVALUATION OF DEVICE

NO,: TI D101S DATE: November 21, 1984 PAGE 3 0F 4

DEVICE TYPE: Neutron Backscatter Level Detector

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

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

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

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

hour.

PROTOTYPE TESTING: Several prototypes were tested. Device
construction causes the operator to maintain a safe distance from the
source in order to operate the device.

EXTERNAL RADIATION LEVELS: Radiation levels at one foot from the
source holder with a 200 millicurie source are 1.2,8 millirem /hr. of

gamma radiation and 8 57 millirem /hr. of neutrons.5 Each 200
millicurie source is expected to produce 5 74 x 10 neutrons per

,

second. I

l

QUALITY ASSURANCE AND CONTROL: The device is completely assembled and
tested before the sealed source (s) is installed. Each sealed source is
certified as to specific activity and neutron output. Each device is

'

then tested for proper operation before release. j

.

13 i

:
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REGISTRY OF RADI0 ACTIVE SEALED SOURCES AND DEVICES
SAFETY EVALUATION OF DEVICE

NO: TX D101S DATE: November 21, 1984 PAGE 4 0F 4

DEVICE TYPE: Neutron Backscatter Level Detector

LIMITATIONS AND/0R OTHER CONSIDERATIONS OF USE:

1. These devices may be distributed to specifically licensed users
only.

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

3 Repair and maintenance will be provided. Any repair involving
the source housing will be handled by N.S.S.I. in Houston, Texas.

4 Source exchanges, if necessary, will be performed by N.S.S.I. in
Houston, Texas.

5 The device will be returned to N.S.S.I. for disposal.
6. Training to safely use this device is provided to the Radiation

Safety Officer. The Radiation Safety Officer may then present a
short orientation course to qualify technicians as users.

SAFETY ANALYSIS SUMMARY: This device can be operated safely by
trained personnel. However, the possibility of misuse exists and only
trained and competent" personnel should be allowed to have access.

REFERENCES: Application dated November 5,1984 with procedures,
accompanying data and drawings.

DATE: A/,,ge m /, r 2. / 191if REVIEWED BY:
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Table 1. Specifications

RADI0 ACTIVE Americium 241-Beryllium, 200 MAXIMUM 6 inches (152 mm)
'

SOURCE millicuries (N.S.S.I. Model AN- ALLOWABLE VESSEL

HP) WALL THICKNESSI'l

MINIMUM 2 inches (51 mm)
RADIATION LEVEL AT 0.47 mrem /hr ALLOWABLE VESSEL
OPERATOR END OF DIAMETER
DEVICE

VESSEL WALL - 112 to 500*F (-80 to 260*C)
EM RUUREMETER LINEARITY 5 percent of full scale g

IMETER POWER Two D-cell batteries (approxi- OPERATIVE AMBIENT - 112 to 221'F (- 80 to 105*C)
SUPPLY mately 100 hours of operation) TEMPERATURE

LIMITSm |
ME ER RESPONSE 3 or 11 seconds

APPROXIMATE 7 pounds (3.2 kg)
WEIGHT

MEASUREMENT 0.5 inches (13 mm) ADDITIONAL For construction materials, see
ACCURACY SPECIFICATIONS the parts list section

' T,,J' "!!To"fa'On'4MITM.*0 :7.|".;7;O'.T.".'' "*""* *" ''""''""''"""'"'5^S''""'""''"

t

!

iintroduction
|

% NScope of Manual 8 O7
This instruction manual provides storage, operation,
maintenance, and parts ordering information for the g O
Type LD2220 level detector. Only qualified personnel d 'i
should operate or maintain this level detector. If there Q,-

,

are any questions concerning the instructions in this RADIOACTIVE MATERI AL I
manual, contact your Fisher sales office or sales repre-
santative Lefore proceeding. aO O s'D -

1

-
,

,

o 2
. SOU CE o iDescription .y

u,, SER. NO. $ |
The Type LD2220 Level Detector (figure 1) is a light- V RADIOISOTOPE Am-24 | N
weight, hand-held, portable device that enables the user

_ NO Cito determine levels of foams, hquids, solids, and other
DATE OFsubstances without intrusion into the vessel. The Type
MEASUREMENTLD2220 Level Detector gives accurate measurements

for all common substances wh,c.h contain hydrogen, j
|such as water, hydrocarbons, acids, bases, and most
|

' * * ' ' ' '

Organic liquidsm. By use of the neutron backscatter Figure 2. Warning Nameplate Used on a |measurement principle (see the Principle of Operation Type LD2220 Level Detector
S;ction), this level detector can penetrate even heavy-
Walled vessels with fast neutrons to determine the levels
of liquids and solids. The level can normally be located
to one-half inch (13 mm) on most vessels. are also listed on the warning nameplate as shown in ,

figure 2. The warning nameplate (key 24, figure 8) is I '

Specifications permanently attached to the head assembly that houses - | |the radiation source. Fisher Controls serial tags (key 30, ( ! jSpecifications for the Type LD2220 Level Detector are figure 8) are attached separately to the head assembly ~ '

listed in table 1. Specifications for the radioactive source and to the count rate meter,
,

2 ' 10%". ':1."''71.'#:!";','.%" ""'r.'"""~"' '*""" '" "' ""'*'. .
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| 1 _ H IMiB M Storageo gg g;

G23 EM
0bL 0 __ WARNING
W M; '

g g Only qualified individuals should handle or
7" - operate the Type LD2220 Level Detector.Ei "

This device contains a radioactive sourcea

3 .9. which can cause personalinjury if mishan-
RE c died in any way. To help prevent the possi-

g . g -;, bility of personal injury, never handle the

E E v M. head assembly directly in the immediate,

vicinity of ine radiation source (key 2s, fig.-

8 EE ure 8).
lie 0.N ]M

-

gg When shipped, the head assembly of the Type LD2220

EN E E .
. Level Detector is packaged inside of a U.S. D.O.T.-7A

~'
container. This container is also used for storing theE ME level detector when the device is not in use. In storage,

3 M the level detector should be kept in a secure area, such
g g as inside a locked closet or cabinet, to prevent unautho-

rized access.

E E The Type LD2220 Level Detector can be stored in one of
MTE] two ways. For most storage purposes, the head assem-

C
-

g bly of the level detector can be stored inside of the
storage container with the pole assembly end of the
device extending out of the container and propped
against a wallor other so!id surface as shown in figure 3.
The meter end of the level detector should be supported

, . firmly by the wall or solid surface to prevent the device

&yb,' from tipping over while in storage. In this manner, the
level detector can be kept inside of a locked room or
closet to prevent unauthorized access.

LEVEL DETECTOR WITH POLE ASSEMBLY EXTENDING 0UT For long term storage, the head assembly of the level
0F CONTAINER FOR STORAGE INSIDE OF A SECURE detector can be disconnected from the pole assembly

AND LOCKED AREA as shown in figure 3 and stored separately. The head
assembly can be disconnected from the pole assembly
by disconnecting the MHV connector (key 7, figure 8)
from the detector tube (key 29, figure 9) and disengaging
the lock assembly (key 15, figure 9). The head assembly,

is then stored inside of the storage container with the
foam padding inserted and the storage lid attached
securely to the container. If the head and pole assem-
blies are stored separately, refer to the initial assembly
portion of the operation section to reassemble the level

j detector for field operation.

WARNING

Personal injury can result due to overex-
tended exposure to the radiation source|

"""
i (key 26, figure 8) at very close proximity. To
| NEAD ASSEMBLY DISCONNECTED FROM POLE

{ ASSEMBLY FOR SEPARATE STORAGE
prevent the possibility of such injury, al-
ways perform the following precautions

: Figure 3. Storage Container for Type LD2220 Level Detector when the device is not in use:

3
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* Store the level detectorin a secure area License Requirements {and at least 18 inches (0.46 meters) from
personnel' A specific materials license is required to possess or

use the Type LD2220 Level Detector. Licensing informa-

e Use locks when storing the level detec- tion and cpplications for this license can be obtained
for to prevent removal by unauthorized per- from your Fisher sales office or sales representative or
sonnel, and from your local regulatory agency.

.

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

.

Operation of the Type LD2220 Level Detector is restrict-For more information on the NRC Form 3, or
ed to trained personnel who are m, structed in the safeany of these storage procedures, contact use and proper handling of the dev,ce. Fisher Controls

your Fisher sales office or sales
provides a training program for Radiation Safety Ofh,-representative.
cers and c'esignated personnel. A representative from
Fisher Controls is available to provide a field demonstra-
tion of the device.

Operation
Fisher Controls also offers:

* Training accessories that depict proper operation of
WARNING the level detector,

Only qualified individuals should handle or e Training accessories that present basics in radiation
operate the Type LD2220 Level Detector. safety, and
This device contains a radioactive source
which can cause personalinjury if mishan- e A training manual that outlines basic radiation char-

,

died in any way. To help eliminate the pos- acteristics as well as safety and regulatory
sibility of personalinjury, never handle the considerations. ~-

head assembly directly in the immediate
vicinity of the radiation source (key 26, fig- Users of the Type LD2220 Level Detector are encour-
ure8). aged to refer to these training materials. This instruction

manual must be read thoroughly before attempting to
operate the device.

Initial Assembly
The Type LD2220 Level Detector is ready for immediate
operation as received. To complete intial assembly, Safety Precautions
p rform the following steps. This procedure can also be
parformed to reassemble a level detector that was WARNING
disassembled for storage or shipping purposes. Key
numbers referenced in the following procedure are Personal injury can result due to overex-
shown in either figure 8 or 9 as indicated. tended exposure to the radiation source

(key 26, figure 8) at very close proximity. To
1. Remove the lid and the top piece of foam packing prevent the possibility of such injury, be

from the storage container (key 31, shown in figure 3) to sure to read this section carefully and to
cxpose the head assembly. take note of these safety precautions be-

,

fore attempting to operate the device.
2. Connect the head assembly to the pole assembly by

engaging the lock assembiy (key 15, figure 9;into the Ouring normai operauun, the Type LD2220 Level Detec-
appropriate opening in the pole assembly. The middle of tor is to be handled only by the hand grips (keys 5 and 6, *

th3 three holes in the pole is used for most applications. figure 8) that are located at the meter end of the device.
The outer two holes are used for applications where the Under these conditions, the operator is exposed to a
operator must stand very close to the tank wall, such as 0.47 mrem /hr radiation level which is well below the 2.0
on a tank with a winding staircase. mrem /hr radiation limit established by the Nuclear Reg-

ulatory Commission for unrestricted areas. Therefore, (
3. To complete the assembly, attach the MHV connec- by NRC regulation, no film badges, dosimeters, or other (

tor (key 7, figure 8) to the detector tube (key 29, figure 9). safety related equipment are required by the user when
The level detector is now ready for use. operating the level detector.

4
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Figure 4. TypicalIsodose Curve for Type LD2220 Level Detector |

The Americium 241-Beryllium source used in the Type spends long periods of time within 18 inches (0.46 )LD2220 Level Detector is a relatively small source and it meters) of the capsule that contains the radiation I

is not considered hazardous during normal use of the source. I
device. It is possible, however, to receive radiation
exposure in excess of permissible levels if the operator it should be noted that the Type LD2220 level detector is
remains in close proximity to the source for extended not a shielded device. Isodose curves (figure 4) for the
periods of time. This is especially true if the operator Type LD2220 Level Detector indicate that at a distance
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of 39 inches (1 meter) from the radiation source, the Slowly move the head assembly up and down around
ridiation level is 0.47 mrem /hr while at one foot (0.3 the surface level on the outside wall of the practice -

meters) the radiation level is 5.20 mrem /hr. Therefore, container. Carefully note the position of the head as-
keeping a maximum distance between the operator and sembly relative to the liquid surface level when the meter
the radiation source is an extremely effective method for signal changes. Normally the arrow on the source /
reducing radiation exposure. Fisher Controls recom- detector housing will be at the process level when the
mends that any intended users of the device, as well as count rate meter signalincreases rapidly as the detector
any other applicable personnel, remain at least 18 inch- is moving from above to below the surface level. The |

cs (0.46 meters) from the radiation source (key 26, figure signal will rise to an even higher meter reading as the
8) whenever possible. head assembly is lowered further beneath the surface

|level. The liquid surface level is located at the point
where a sharp increase in the meter signal reading is
cbserved. If the meter reads 100 percent of full scale it

Preliminary Checks can be brought back onto the scale by turning the
selector switch to the range A position. lf greater resolu-
tion is desired, the selector switch can be turned to the

Battery Check range C or D position.

B: fore attempting to operate the Type LD2220 Level
D tector, the batteries should be checked for adequate Practice moving the detector head assembly up and
operation. First turn the selector switch on the count down along the outside wall of the container until the
rite meter (key 1, figure 8) to the battery test position as relationship between the meter signal and process level
shown in figure 5. Note the meter reading. If the meter is readily apparent. Further testing can be performed by
riads below the BAT TEST zone on the scale, the altering the liquid level and covering the container so
batteries are low and should be replaced. If the meter that the liquid surface cannot be seen. Locate the liquid
r:ading is within the BAT TEST zone on the scale, the level several different times and mark each measure-
bitteries are adequate for normal operation. Most alka- ment. Compare each of the markings with the true levels
line battery cells have an average operating life of about as observed visually. Develop increased confidence and
100 hours. ability before proceeding to an actual application.

Once full confidence is developed using the device,

Practice Run actual process measurements can be performed. For.

actual applications, the selector switch on the count rate
The best way to learn the relationship between detector meter can be positioned to either range A, B, C, or D
r:sponse and a process level position is by making a depending on the type of process material that is mea-
practice run. Fill a test vessel about 2/3 full of water. The sured. Continued experience with the device makes
vissel should be open at the top or transparent enough such selections more apparent. Once level measure-
so that the liquid levelin the container can be observed. ment is completed, the level detector should be immedi-
A bucket, waste basket, glass bottle, or beaker are all ately returned to its storage container (key 31, shown in
suitable for this purpose. figure 3). Refer to the storage section for instructions on

how to store the level detector.

To prepare the level detectcr for operation, turn the
silector switch on the count rate meter (key 1, figure 8)
to the range B position that is shown in figure 5. Turn the Principle of Operation
audio switch to the ON position and the time constant
switch to the SLOW position. In free air, a meter reading
of less than 6 divisions will be observed and a slow The Type LD2220 level detector (shown in figure 6)
audio rate will be heard. consists of a sealed radioactive source mounted as an

assembly next to a hel um-3 neutron detector tube. The -

For normal operation, the Type LD2220 Level Detector source-detector asser.1bly is located at one end of a S ,

fshould be handled only at the meter end of the device. t (1.5 m) aluminum pole assembly; the count rate

The level detector has two foam rubber hand grips (keys meter and the operator hand grips are located at the
opposite end.S and 6, figure 8) at the meter end for easy handling.

Practice holding the level detector by the hand grips.
Use the handle on the top side of the count rate meter to The radioactive source of the level detector emits fast ( ~adjust the position of the head assembly so that the flat neutrons which can penetrate the wall of an e'1 closed (surface of the head assembly moves smoothly against vessel. When the source-detector assembly is moved
the wall of the practice container. along the outside wall of a vessel, the fast neutrons

6
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{ g 3 Maintenance
ao so

ok ''f if the Type LD2220 Level Detector fails to operate while
t in service, it should be checked for physical damage.

*
This section presents a maintenance procedure for
checking the count rate meter (key 1, figure 8) for
possible physical damage as well as a maintenance

g check for battery contacts and cable integrity. If parts
require replacement, refer,to the appropriate replacingv

' > the count rate meter, replacing the pole assembly, or
' E 'as' replacing the head assembly procedure presented in

hl 1 this section. A procedure for disposal of the level detec-
for is also presented.

,

unia ,to,

N -sO "
"' ran,g Additionally, a wipe test procedure is presented in thisi

E"A^n''ry sanaos s section for intermittent maintenance of the radiation**"c"

h |-c source (key 26 figure 8). Wipe tests must be performed
""

"'S'' / at regular intervals not exceeding every six months. Key
,,, L, numbers referenced in all of these maintenance proce-
swnca s g dures are shown in figure 8 or 9 as indicated.

LEVEL-rMON

i
,a lomo q Meter Failurery

,
'

Failure of the count rate meter (key 1 figure 8) issuo roa
M OJj *Ela"n'rueur indicated by unsatisfactory battery check results when

/ good batteries are connected to the count rate meter I

( }
::::," U II (see the battery check procedure). In many instances, |

the problem can be corrected simply by cleaning theAgur R i

battery contacts inside the count rate meter. If replace- jO
ment of the count rate meter is necessary, refer to the ;

replacing the count rate meter portion of this section. |

|
|

penetrate the vessel wall and enter the vessel. When the Checks for Battery Contacts and Cable Integrity
source is moved below the level of a hydrogen-contain-
ing substance (the liquid level), the fast neutrons interact Battery contacts should be checked periodically for
with the hydrogen atoms in the liquid and lose energy. cleanliness. Impaired or corroded battery connections
During this process some of the neutrons are reflected can lead to excessive battery drainage and count rate
back (or backscattered) out of the vessel as slow neu. meter failure.
trons to which the detector is highly sensitive.

Cable integrity of the coaxial cable (key 3, figure 8) can
be checked by performing the following procedure. To

The number of slow neutrons backscattered to the level perform this procedure, an ohmmeter is required.
detector gives a signal which is directly related to the
hydrogen density of the substances contained inside the 1. Disconnect the MHV connector (key 7, figure 8)
vessel. Substances having different hydrogen densities from the head assembly and disconnect the Type C
give different signals; therefore an abrupt signat change connector (key 8, figure 8) from the count rate meter
occurs when a levelis passed. Electrical impulses corre- (key 1, figure 8).
sponding to the rate of slow neutrons passing through
the detector tube are relayed from the detector tube to 2. Connect one lead of the ohmmeter to the inside
the battery-powered count rate meter. These impulses center conductor of the Type C connector and connect
give both an analog and audio signalindication of the the other lead of the ohmmeter to the inside center
count rate, therefore they indicate level. The level can conductor of the MHV connector. if the ohmmeter
normally be determined to within one-half inch (12.7 shows continuity (reads zero or a low value), continue
mm) for most vessels. Level detection is not affected by with the next step. If it does not show continuity (reads
operating conditions such as temperature or pressure infinity or an extremely high value), proceed to step 7 of
inside the vessel. this procedure.

7
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Figure 6. Operational Schematic

3. Connect one lead of the ohmmeter to the outside Replacing the Count Rate Meter ('shield of the Type C connector and connect the other
lead of the ohmmeter to the outside shield of the MHV Perform this procedure if replacement of the count rate
connector. If the ohmmeter shows continuity, continue meter is necessary. Key numbers referenced in this
with the next step. If it does not show continuity, pro. procedure are shown in figure 8.
ceed to step 7 of this procedure.

1. Disconnect the Type C connector (key 8) from the
4. Connect one lead of the ohmmeter to the outside count rate meter (key 1).

shield of the Type C connector and connect the other
lead of the ohmmeter to the inside center conductor of
the MHV connector. If the ohmmeter does not show 2. Open the count rate meter and unscrew the two

continuity, continue with the next step. If it does show f I ster screws (key 10) that secure the count rste meter

continuity, proceed to step 7 of this procedure. to the pole assembly. Remove the count rate meter.

3. Install the new count rate meter. Secure the meter
5. Connect one lead of the ohmmeter to the outside to the pole assembly with the fillister screws (key 10)

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

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

Perform this procedure if replacement of the pole as-
sembly is necessary. This situation might result due to

7. If the result of either step 2,3,4, or 5 has led to this damage to the pole assembly or failure of the coaxial ( ~step, the pole assembly may need to be replaced. Refer cable inside the pole assembly. Unless otherwise speci. (to the replacing the pole assembly portion of this section fied, key numbers referenced in this procedure are
for additional information. shown in figure 8.

*
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C proximity of the level detector remain at
WARNING least 18 inches (0.46 meters) from the radi-

ation source whenever possible. |
Be sure to keep hands and other bodily

i

parts away from direct contact with the 1. Disconnect the MHV connector (key 7) from the I

radiation source (key 26, figure 8) when detector tube (key 29, figure 9) in the head assembly.
performing this procedure. Failure to do so
could cause personalinjury due to radiation 2. Disengage the lock assembly (key 15, figure 9) and
exposure. For safety reasons, it is recom- remove the head assembly from the pole assembly.
mended that all personnelin the immediate
proximity of the level detector remain at 3. Connect the new head assembly to the pole assem-
least 18 inches (0.46 meters) from the radi" bly by engaging the lock assembly. Connect the MHV
ation source whenever possible. connector to the detector tube in the head assembly.

1. Disconnect the Type C connector (key 8) from the
count rate meter (key 1). Disposal
2. Open the count rate meter and unscrew the two

fillister screws (key 10) that secure the count rate meter
to the pole assembly. Remove the count rate meter.

3. Disconnect the MHV connector (key 7) from the
detector tube (key 29, figure 9) in the head assembly. The radiation source (key 26, figure 8) used

with this level detector contains radioactive
4. While disengaging the lock assembly (key 15. figure material which can cause personalinjury if

9), remove the head assembly from the pole assembly. mishandled in any way. Therefore, under no
circumstances is the source housing to be

5. Connect the new pole assembly to the head assem- disassembled, modified, or application al-
bly by engaging the lock assembl,y. Connect the MHV tered in any manner. For any maintenance
connector to the detector tube in the head assembly. work involving removal of the radiation

~

6. Secure the count rate meter to the pole assembly source, or of the head cover (key 14, figure

with the fillister screws (key 10) and close the count rate 9), the head assembly of the device should
be returned to Nuclear Sources and Ser-meter. Connect the Type C connector to the count rate

meter to complete the assembly. vices Inc.,5711 Ethen,dge, Houston, Texas,
77087. Always contact your Fisher sales
office or sales representative when the

Replacing the Head Assembly head assembly is being returned for
service.

N te
S ecial rules apply to the transportation and shipment

if an individual part of the head assembly of radioactive materials. If transportation of the Type
LD2220 Level Detector is contemplated, all shipmentsrequires replacement, the entire assembly

must be replaced as a unit. Under no cir- must comply with either the rules and regulations pub-
lished by the U.S. Department of Transportation, 46cumstances can the head assembly be dis- C.F.R. Part 146,49 C.F.R. Parts 173-179, and 14 C.F.R.assembled to its individual parts.
Part 103 or the applicable IATA/lCAO regulations. For

Perform this procedure if replacement of the head as- ag s@abon m@ng N en m mainMnance of N

sembly is necessary. Unless otherwise specified, key head assembly, the head assembly must be repackaged
In its original storage / shipping container with appropri-

,

numbers in this procedure are shown in figure 8. ate seal wire or secunty tape and shipped to Nuclear
Sources and Services Inc., 5711 Etheridge, Houston,

WARNING Texas 77087.

Be sure to keep hands and other bodily The radiation source (key 26. figure 8) used in the Type
parts away from direct contact with the LD2220 Level Detector is double encapsulated in a
radiation source (key 26, figure 8) when welded, stainless steel. heavy walled capsulo. lt is high-
performing this procedure. Failure to do so ly unlikely that an accident, including fire, explosion, or

C. could cause personalinjury due to radiation excessive damage due to impact, could rupture the
exposure. For safety reasons, it is recom- source container and thereby result in loss or dispersion
mended that all personnelin the immediate of the radioactive material.

9

t



FISHER'Type LD2220

Note
_

{wd in g-
Even though the capsule that houses the $6 g
radiation source (key 26, figure 8)is a rug- c+:
ged container,it should never be intention- *

ally handled roughly.
. bg,(

4..

.k

in the unlikely event that it does become necessary to
dispose of a damaged radiation source, special ar- ""

rangements must be made for the disposalof the Ameri- Figure 7. wipe Test Procedure
cium-241 radioactive material. Arrangements can be
made by contacting the Fisher sales office or sales
representative or by contacting a licensed disposal ser-
Vice that is qualified in handling radioactive wastes. The
Type LD2220 Level Detector must not be transported roximity of the level detector remain at
anywhere until it is inspected by a licensed individual least 18 inches (0.46 meters) from the radi-
and packaged in an appropriate shipping shield. ation source whenever possible.

2. Remove one of the wipe test discs from the kit and
completely dampen it with tap water. Wring out any

Wipe Tests excess water. Hold the damp filter disc with a pair of
forceps or tongs and wipe the outside of the radiation

Fisher Controls requires that the Type LD2220 Level source (key 26, figure 8) thoroughly as shown in figure 7.
Detector be tested with a wipe test kit at regular inter- Since extended exposure to the radiation source at
vals not exceeding every six months. This means that close proximity is undesirable, this procedure should be
wipe tests must be performed on the unit at least twice a

performed as quickly and as vigorously as possible.
year. The only reason a wipe test might be performed at
an interval less than six months is if there is some 3. Mail the wipe test sample to: [~rcason to suspect that the radiation source (key 26, (~figure 8)is leaking. Such a situation would arise follow. Nuclear Sources and Services Inc.
ing an accident, explosion, or any instance where dam- 5711 Etheridge
age to the radiation source is suspected. Houston, Texas 77087

To perform a wipe test, complete the following When mailing the wipe test sample, be sure to specify
the following:procedure.

e The date the sample was taken,
1. A wipe test kit is furnished with the unit and it

consists of several cellulose discs of filter paper,2-3/4 e The serial number of the radiation source (located
inches (70 mm) in diameter, along with several pre- on the warning nameplate of the unit as shown in figure
addressed envelopes. The envelopes enable the user to 2), and
mail the wipe test samples to the appropriate nuclear
agency for analysis. Ordering information for additional e A return address where analysis results should be
wipe test kits is available from: sent.

4. When testing is completed, the level detector
Nuclear Sources and Services inc- should be returned immediately to storage. Refer to the

5711 Ethendge storage section for instructions on how to properly store
,

|Houston. Texas 77087 the level detector.

WARNING Parts Ordering
Be sure to keep hands and other bodily
parts away from direct contact with the When corresponding with the Fisher sales office or
radiation source (key 26, figure 8) when sales representative about this equipment, a' ways pro-
performing the next step. Failure to do so vide the serial number of the level detector. We en order-
could cause personalinjury due to radiation ing replacement assemblies or replacement pt.+ , refer
exposure. For safety reasons, it is recom- to the 11-character part number of each asst nbly or

'

imended that all personnelin the immediate part as found in the following parts list. |

|

10 !~
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FISHER'Type LD2220

Parts List Key Desenption Part Number Key Description Part Number

Parts Kits 9 Vent Cap 19A8771 X012 25(3 Dnve Screw, stainless steet
10 Filkster Screw, stainless steel (8 req'd)

Pole Assembly (2 req'd) IJ8415 X0012 26(3) Radiation Source,
Kit includes keys 2 through 11 Strain Rehef Bushing, Amencrum 241-Berytium,

11 and 38 39A8769 X012 black nylon 200 milhcunes
Head Assembly (2 req'd) 10B1476 X012 2 713) Seal Wire
Kit includes keys 12 through 12(3) Handle Half-Head, aluminum / 28(3) Set Screw, stainless steel
3?. 36 and 37 3082651 X012 inditem (2 req'd)

Type LD2220 Level i3m Source Half-Head, aluminum / 2 983) Detector Tube, stainless steel
indite housingDetector i4<3) Head Cover, aiuminum 30iai Seria Tag. stainless steei

15th Lock Assembly, stainless (2 req'd)
Key Description Part Number steel 31 Storage Container,

16G Roller, TFE (2 req'd) (Not shown) 19A8775 X012
1 Count Rate Meter, aluminum 32 Head Phones.

housing 39A8739 X012 17th Groove Pin, stainless steel (Not shown) 19A8776 X012
2 Pole, aluminum / (2 req'd)

Tufram423 29A8740 X012 18W Wave Sonng Washer, 33 Carrying Strap,
3 Coaxial Cable. 58 U stainless steel (Not shown) 19A8777 X012

shielded 19A8770 X012 (2 req d) 34 Lower Packing Foam
4 Bhnd Thread Insert, 19@ Flat Washer,316 stainless (Not shown) 10B2151 X012

(2 req'd) 19A8745 X012 steel 35 Upper Packing Foam
20 0 Shield, cadmium foil (Not shown) 1082056 X012

5 Rear Hand Gnp. 36th Adhesive, vinyt
vinyt 19A8762 X012 21G Retainer. stainless steel (Not shown)

6 Front Hand Gnp. 22 * Filhster Screw, stainless steel
vinyl 19A8761 X012 (2 req'd) 372 Swage Standoff (4 reg'd)

7 MHV 23 @ Dnlied Head Screw, stainless (Not shown)
Connector 19A8756 X012 steel (4 req d) 38 Lock Washer. stainless steel

8 Type C 24!3) Warning Namepfate, (2 reg'd)
Connector 19A8755 X012 aluminum (Not shown) 14A9439 X012

@ @ @ @@ n 2a n
'
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Figure 9. Head Assembly for Type LD2220 Level Detector
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while this information ss presented an good faith and betseved to be merchantabokty, fotness or any other matter with respect to the products.
.

accurate, Fisher Controts does not guarantee satisfactory results from not as a recommendation to use any product or process an confhet with
rehance upon such information. Nothing contaoned herern ss to be construed any patent. Fisher Controls reserves the right, without notice, to aiter or
as a warranty or guarantee, express oromphed, regarding the pedormance, improve the designs or specafications of the prodacts descrnbed herein
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| The Type LD2220 Level Detector (figure 1) is a light- Features'

weight, hand-held, portable device that enables the user
to determine the levels of foams, liquids, solids, and e Level Detection is Non-Contacting and Non-Intru-

. Other substances without intrusion into the vessel. By sive-Neutron backscatter measurement principle al-
'

use of the neutron backscatter measurement principle lows detection of the process fluid or solid level from
I (see the Pnnciple of Operation section), this level detec- outside the process vessel. Analog and audio signal
i tor can penetrate even heavy walled vessels with fast changes indicate level position.
I neutrons to help determine the location of a liquid or I

solid level. * No Installation or Calibration Required-The level I

| detector is ready for immediate operation as received.
| The Type LD2220 Level Detector gives accurate mea- No installation or calibration is required.

surements for all common substances which contain
hydrogen, such as water, hydrocarbons, acids, bases, e Suitable for Almost Any Vessel Size and Type-

; and most organic liquids <". The level can normally be The portable, light-weight level detector allows hand-
1 located to within one inch (25.4 mm) on most vessels. held operation by a single user to detect levels in almost
! Such accuracy makes the level detector ideal for use in any size and type of process vessel. And, because it is
| the chemical, power, pulp and paper, refining, oil pro- portable, the level detector can be used on any number
| duction, and other process industries. of different vessels at a single location.
J
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Figure 1. Type LD2220 Level Detector
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Specifications (
RADIDACTIVE Americium 241-Beryllium, 200 VESSEL WALL - 112 to 500*F (-80 to 260*C)
SOURCE millicuries TEMPERATURE

LIMITS
RADIATION LEVEL AT 0.47 mrem /hr
OPERATOR END Op OPERATIVE AM81ENT - 112 to 221*F (- 80 to 105'C)
DEVICE TEMPERATURE

LIMITSm
METER LINEARITY 5 percent of full scale

CONSTRUCTION Detector Housing: Stainless
METER POWER Two D-cell batteries (approxi- MATERIALS steel
SUPPLY mately 100 hours of operation) Head Assembly:Irriditem coated

furnished with the level detector cast aluminum with hard epoxy
paint

METER RESPONSE 3 or 11 seconds Pole Assembly: Anodized, drawn
TIME aluminum tubing

Count Rate Meter Housing:
MEASUREMENT 0.5 inches (13 mm) Drawn aluminum housing and
ACCURACY cast aluminum cover with hard

epoxy paint
MAXIMUM 6 inches (152 mm) Hand Grips: Vinyl
ALLOWABLE VESSEL Cable: 58/U shielded, coaxial
WALL THICKNESSm cable

MINIMUM 2 inches (51 mm)
ALLOWABLE VESSEL APPR0XIMATE 7 pounds (3.2 kg)
DIAMETER WEIGHT -

'IrU*8 T.E M E'".''.'DYSE..T. M.Y.'"" "*'"$ M 2of*M N ' 7 *.

|

e Multi-Vessel Capability-Because it is portable, e Radioactivity Protection-Radioactive material is
the level detector can be used on any number of differ- enclosed in a double-encapsulated, stainless steel
ent vessels at a single location. housing. Emitted radiation levels at the operator end of

the device are 0.47 mrem /hr, which is well below the 2.0

e Highly Responsive and Accurate Measurement In- mrem /hr limit established by the Nuclear Regulatory
Commission for unrestricted areas. The Type LD2220dication-Response time for level detection occurs
level detector is shipped in a storage case that alsowithin seconds. Levels can normally be located to within serves as a storage container when the device is not inone inch (25.4 mm) for most processes.
use.

e Rugged Design-Rugged design includes weather- e Field Tests and Operator Training Available-Field
resistant electronics assembly, corrosion-resistant con- demonstrations are available for any intended users of
struction materials, and cast aluminum housing for the the device. Training materials that depict proper opera-
radioactive source and detector. Power is supplied by tion of the level detector and basics in radiation safety
two standard flashlight batteries. are also available. A training manual that outlines basic

radiation characteristics as well as safety and regulatory
e Easy to Operate-Pivoting head assembly with considerations is supplied with the product.

rollers (figure 2) allows rotation of the radioactive source
for operational ease. The head assembly can also be e Restricted Zone of Radiation-Depth of radiation
turned sideways for ease of operation in special cases, transmission within the liquid or solid in a vessel for
such as for tanks with winding staircases. neutron backscatter measurement is usually no more

than 6 inches (152 mm). This is a significant advantage
i e No Process Shutdowns for Level Controller Call- over other types of level detection, most of which re- ('~g

bration-The portable level detector permits onstream quire transmitting radiation across the entire width of (
calibration of process control equipment. the process vessel.

h0h
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Figure 2. Type LD2220 Level Detector

)
Application Information device is not in use. Dimensions for the level detector
A specific materials license is required to possess and are shown in figure 4, and dimensions for the storage

case are shown in figure 5.
Use the Type LD2220 Level Detector. Licensing informa-
tion and applications for this license can be obtained
from your Fisher sales office or sales representative or
from your local regulatory agency.

Principle Of Operation
Use of the Type LD2220 Level Detetector is restricted to
trained personnel who are instructed in the safe use and The Type LD2220 level detector (shown in figure 3)

consists of a sealed radioactive source mounted as anproper handling of the device. Fisher Controls provides assembly next to a helium-3 slow neutron detector tube.
a training program for designated personnel. A repre- The source-detector assembly is located at one end of a
sentative from Fisher Controls will be available to pro-
vide a field demonstration for any intended users of the 5 foot (1.5 meter) aluminum pole assembly; the count

device. Fisher Controls also offers: rate meter and the operator hand grips are located at
the opposite end.

Training accessories that depict proper operatione
of the level detector, The radioactive source of the level detector emits fast

neutrons which can penetrate the wall of an enclosed

Training accessories that present basics in radia- vessel. When the source-detector assembly is moved Ie
tion safety, and along the outside wall of a vessel, the fast neutrons

penetrate the vessel wall and enter approximately 6
e A training manual, supplied with each product, that inches (152 mm)inside the vessel. If no hydrogen atoms

outlir'es basic radiation characteristics as well as safety are contacted by the fast neutrons when they enter the
and regulatory considerations. vessel, no signalis generated by the detector. When the

source is moved below the level of a hydrogen-contain-

When not in use, the Type LD2220 Level Detector must ing substance (liquid level), the fast neutrons interact'

be stored in a secure area that is not accessible to the with the hydrogen atoms in the liquid and lose energy.
During this process some of the neutrons are reflected

general public. The level detector is shipped in a storage
back (or backscattered) out of the vessel as slow neu-case that also serves as a storage container when the trons to which the detector is highly sensitive.

,
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Figure 3. Operational Schematic
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The number of slow neutrons backscattered to the level e Type of process to measure,
detector gives a signal which is directly related to the

, hydrogen density of the substances contained inside the e Thickness of vessel wall and tank wall material
vessel. Substances having different hydrogen densities (Include any insulation, jackets, or special
give different signals and therefore an abrupt signal configurations),
change occurs when a level is passed. Electrical im-
pulses corresponding to the rate of slow neutrons pass- o Vessel diameter,
ing through the detector tube are relayed from the
detector tube to the battery-powered count rate meter. e Vessel wall temperature range (if known), and
These impulses give both an analog and audio signal
indication of the count rate and therefore they are an e Ambient temperature range.
indication of level detection. The level can normally be
determined to within one inch (25.4 mm) for most ves-

'

sels. Level detection is not affected by operating condi-
tions such as temperature or pressure inside the vessel.,

Note

! Special rules apply to the transportation
Ordering Information and shipment of radioactive materials. It is

the policy of Fisher Controls Company to
When ordering, specify: comply with the rules and regulations pub-

lished by the United States Department of
e Description of process fluid or solid (include chemi- Transportation when shipping any pack- !

cal analysis if available), ages containing radioactive substances.
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LD 2220 PORTABLE LEVEL DETECTOR

TRAINING GUIDE

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

scheduled for distribution this summer.
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TRAINING GUIDE

Use of the Type LD2220 is restricted to trained personnel who have been
instructed in the safe use and proper handling of the device. Fisher Controls

provides a training program for individuals responsible for radiation safety
programs and designated personnel. The training package includes a video
" Radiation Safety Training" and a training manual that presents basics in
radiation characteristics, safety and regulatory concerns. For personnel
already knowledgeable in radiation theory, the Fisher radiation safety training
is not required. Their background and/or training must, however, be stated in
the application for license (or amendment). Anyone who intends to use the

device must receive training in the safe use and operation of the device. The
Type LD2220 Instruction Manual is a good reference and contains many safety and
application guidelines. It should be reviewed thoroughly by any intended
users. A video, " Introduction to the LD2220," is also available which reviews

some safety information as well as demonstrating how to safely operate the
device. A training certificate is presented to individuals who receive the

training and demonstrate an understanding of radiation principles and the safe
use and operation of the LD2200. A representative of Fisher Controls is
available to provide a field demonstration.

The individual responsible for the radiation safety program at a site must be

trained by a trained representative of Fisher Controls. That individual may,

in turn, present a short orientation course to qualify technicians as users.

In summary, proper training for the LD2220 involves:
,

1. Viewing " Radiation Safety Training" and reviewing the questions and
answers as presented in the video; or have prior radiation knowledge.

2. Viewing " Introduction to the LD2220."

3. Reading the Type LD2220 Instruction Manual.

This training must be under the supervision of a trained representative of

Fisher Controls. 22

5520/ee
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QUALIFICATION STATEMENT

FISHER CONTROLS, HEREBY CERTIFIES THAT

HAS RECEIVED TRAINING FROM AN AUTHORIZED REPRESENTA-
TIVE OF FISHER CONTROLS AND HAS DEMONSTRATED AN

UNDERSTANDING OF THE SAFE USE AND OPERATION OF THE
TYPE LD 2220 PORTABLE LEVEL DETECTOR. HE/SHE HAS

ALSO RECEIVED TRAINING IN RADIATION BASICS AND HAS
DEMONSTRATED AN UNDERSTANDING 0F THOSE PRINCIPLES.

TliE TRAINING HAS COVERED PRINCIPLES AND PRACTICES
OF RADIATION PROTECTION, RADI0 ACTIVITY MEASUREMENT
AND MONITORING TECHNIQUES AND BIOLOGICAL EFFECTS
OF RADI ATION. IS QUALIFIED TO USE
OR SUPERVISE THE USE OF THE FISHER CONTROLS TYPE
LD 2220 PORTABLE LEVEL DETECTOR.

i

!

FISHER CONTROLS INTERNATIONAL, INC.

BY:

TITLE:

DATE:

23
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Records Packet

State and federal regulations require radioactive materials licensees to

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

involved; examples of each are attached.

TO BE KEPT Oh FILE:

Copy of the specific materials license obtained from appropriate Regionalo

NRC or agreement state agency.

o Special form certificate that is shipped with the device.

o Training certificates for the radiation safety officer and all

authorized users.

o Semiannual wipe test records. A wipe test must be made 6 months (max.)
from the date of receipt of the device, see the Instruction Manual for

details. Records of this and each subsequent semi-annual test must be
retained.

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

transfer " log" must be kept.

TO BE POSTED OR KEPT ON FIII:

LD2220 Instruction Manual - shipped with the deviceo

U.S.N.R.C., Title 10, Chapter 1, Code of Federal Regulations *o

Part 19 " Notices, Instructions, and Reports to Workers; Inspections"
' Part 20 " Standards for Protection Ageinst Radiation"

* or comparable Agreement State regulations

TO BE POSTED:

o U.S.N.R.C. Form 3 " Notice to Employees"
4

I
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O TIONS AND[s** "'A UNITED STATES NUCLEAR REGULATORY COMMCSION
(v) STANDARDS FOM P;OTECTION AGAINST DADIAT10N (PART 20L NOTICES. lN( Wathirgton, D C. 20555 REPORTS TO WORXEHS, tNSPECTIONS (PAR T 19t EMPLOVEE PROT

[t gya The Nucteer Repalatory Commeson (NRC) m its Rules and Caputations. Part 20 has standards
3

1 TE T D V '' vo p oiaci o . = ' d-ieon 6 2 d. '<om d oeci' e m 'e i ' nde *<=n e -ed by the aac.3 .I s.

o 't 5g g 3 g Port 19 has estabhshed certam prowessons for the opteons el workers enseged wi NRC hcensed actmoses,*'

Parts 30,40. 60, and other parts contaenene provessons related to employee protecten.
e, [ POSTING REQUIREMENTS Copees of this notice must be posted in a suffecsont number of places we**ee* every estabhshment where actmte L- ' by the NRC are conducted, to permat employees to observe e

copy on the way to or from thee place of employment.

YOUR EMPLOYER S WHAT IS COVERED BY repo'ut you 'oc*ve en epo*u'e ucas assued meneundw. or me se<ms and shes. whe.e descrem namn has SABOTAGE OF NUCLEAR
f.ESPONSIBILITY THESE NRC REGut ATIONS m mm m any oppucsbm umn u e4 me smpmyer e ncase im r*0a<d occurred. assue an oeder provaling FACILITIES OR FUELut tonn m me reguiehone or m true io red.oeogicas .orkmg conetens in eenet so the employee d eenet is nosyou, empiore, is ,eguered to I Lim.ts on esposues to remet.on ,, con,e yn n.,,c sim+te *or es- .mch the .oehoe es engeged. may oroveded by other means of settlement he ***aded Alcac Ea*'97Act ***e

and radesche matenal enI Apply thue NRC rogueahone and posure to empioyees are set fortn requesieninspecien by sendmg a * "
PROTECTION OFt He ted and un'uWscied arm. m Swhon 20101. Ju 103 and nonce of the anaged violenon lo me 80mnat any inevacuei eno m'ennonanythe conehons of hee NRC hCense

#"*********'*"*a*"**''to an .oen under the ncense 20 '0* o' ** P*170 r*guiaisono appropneie Unned Siams Nucosa, INSPECTORS and estvey demsoye ar cavus
2 Pom or ome<=ese meme aveetaNe ***"'*'"P****' 'h"* 8"*oa"p"dv "'' *a d*s 'c

to you e copy w me NRC <eguia- 3 ''''*"a" "*ad*'"8 * *'''' ' te"''ho.'y Comm.esson Regiorwl Of The amended Atomic Energy Act. physacar damage. or enempia io do so
e pe e 80 ud** *ws u. n on men beo.) T he request suun 2n. p,ovides crimens ''*"'8*d"*"ca"'"''"'*a''***''
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| P.O. box 34042 HOUSTON. TEXAS 77034 AREA CODE 713/641-0331e. ,

t r,

| ( |'
|: SEALED SOURCE CERTIFICATE ' 'a

Yk h?
! L |<

f 1. PURCHASER FISHER CONTROLS p.O. # 59820 .

I

i: :!
- '

|1 2. MANUFACTURER GAMMATRON. INC. [ | '

< ..

3. MODEL AN-HP SERIAL # F-03 .

<<
,

!i, 4. ACTIVE MATERIAL Am-241 Be |_-
i MAXIMUM CONTENT 200 mci j i

)ea :

Oj MINIMUM CONTENT 180 mci '

ACTUAL CONTENT BASED ON WEIGHT INPUT AND 198 mci
.- 1 CI/ GRAM AS SUPPLIED BY ORNL t 1% a

,

YlELD:

STD

<: GAMMATRON STD F-01 = c '

g. i

j SERIAL * F- = + *
,

1 4 iW ,

p 5. THIS IS TO CERTIFY TH AT THIS EETS THE REQUIREMENTS FOR SPEC!AL FORM AS DEFINED IN DOT ' y
<! TITLE 49 (173.398) AND THE REQ MENTS OF: i ,

@< .. D
;
.

SIGNATURE 5e [[ ANSI CLASSIFICATION *

9 % 1
,

'

: TEXAS REGU NS PA[ 36.108 N/A SIGNATURE g
,

Q 6. MATERIAL OF CO TIO 304SS -

|

7. WIPE TEST:'

INNER CAPSULE .005 uCi | ) |
OUTER CAPSULE .0005 uCi DATE 11/12/84

BY 9 k 'mw
.

,

')8. HEUUM TEST NEG INNER N FF, OUTER

9. PRESSURE TEST N/A WT. N/A FINAL OUT |

<0
' 10. CONTAINER WIPE TEST 0005 "Ei !)

4 N
11. TYPE 7A SERIAL # Inw.a g

. 12. SURFACE 80 INDEX d LABEL !!! $(' N
27
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_

Fisher Controls
Marshalltown Iowa 50158

'

Attention: Donna Bresin

This is to certify that the t of the NBS-1 serial

number 109 source and December 1984 showed z ;

radioactivity.

ioassayed by liquid scintillatiThe cellulose wi>es -

: 5spectrometrywi$ t tion sensitivity of 1 x 10 pCi.

Royal H. Benson

|
i

|

l

I

28
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QUALIFICATION STATEMENT

FISHER CONTROLS, HEREBY CERTIFIES THAT

HAS RECEIVED TRAINING FROM AN AUTHORIZED REPRESENTA-

TlVE OF FISHER CONTROLS AND HAS DEMONSTRATED AN,

UNDERSTANDING OF THE SAFE USE AND OPERATIOW 0F THE

TYPE LD 2220 PORTABLE LEVEL DETECTOR. HE/SHE HAS

ALSO RECEIVED TRAINING IN RADIATION BASICS AND HAS
DEMONSTRATED AN UNDERSTANDING 0F THOSE PRINCIPLES.
THE TRAINING HAS COVERED PRINCIPLES AND PRACTICES
OF RADIATION PROTECTION, RADI0 ACTIVITY MEASUREMENT

AND MONITORING TECHNIQUES AND BIOLOGICAL EFFECTS

OF RADI ATION. IS QUALIFIED TO USE
OR SUPERVISE THE USE OF THE FISHER CONTROLS TYPE
LD 2220 PORTABLE LEVEL DETECTOR.

.

FISHER CONTROLS INTERNATIONAL, INC.

BY:

TITLE:

DATE:

29
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UNITED STATES NUCLEAR REEULAT2RY CIMMISSIIN

RULES and REGULATIONS
TITLE 10. CHAPTER 1. CODE OF FEDERAL REGULATIONS-ENERGY

,

PART NOTICES, INSTRUCTIONS, AND REPORTS TO WORKERS;

19 iNSeECTiONS

8ec. *$ 19.3 DeEnitlems. I 19.11 Posting of naalces to workers.
19.1 Purpose. (a) Each licensee shall post currentAs usedin this part.yj (a) "Act" means the Atomic Energy copies of the following documents: (1)

uons.
19.4 Interpretauona. $ Act of 1954, (68 Stat. 919) including any The regulations in this part and in Part
19.5 Communicadom g amendments thereto; 20 of this chapter: (2) the license. license

(b) " Commission" means the United States conditions, or documents incorporated19.11 Posting of nouces to workers, g
19.12 Instruccons to workers. u. Nuclear Regulatory Commissions into's license by reference, and amend.
19.13 Nouficauons and reports to individ. g (c) " Worker" manns an individual

nals. engaged in activities licensed by the Com. ments thereto* (3) the Operating proce.
19.14 Presence of representauves of licens- mission and controlled by a licensee, s dures applicable to licensed activities:

ees and workers during impecuons. but does not include thelicensee. 6 (4) any notice of violauon involving

19.15 Consultauon with workers during in. - R radiologicalworkingconditions. proposed
specuens. $d)" License" means a license issued e imposition of civil Jenalty, or order is-

I",pecuens not warrand inktma! . under the regulations in Parts 30 through a
sued pursuant to subpart B of Part 2 of19.18 Requesta by workers for inspections

F chapter, and any response fretu theIE 35.40.60.61,70 or 72 of this chapter.,

19.30 Violadona. ; including licenses to operate a (b) If posting of a document specified
19.31 Application for exemptions. 7. production or utilization facility in paragraph (a) (1). (2) or (3) of this
19.32 Discriminauon prohibited. [ pursuant to Part 50 of this chapter and section is not practicable, the licensee

Autbedty: Seca. 53, 83, a1.103.104.161. tadL , licenses to possess power reactor spent may post a notice which describes the

80 5taL 930, 933. 933. 936. 937. 948,955. a s * fuel in an independent spent fuel storage document and states where it may be
exsininessamended, sec. 234. 83 Stat. 444, as amended installation (ISFSI) pursuant to Part 72

(42 USC 2073,20B3. 2111. 2133. 2134,2201. of this chapter. " Licensee" means the
2238. 2282); sec. 301. as Stat 1242. as

holder of such a license.
-

amended by Pd. EM es Saat 413 M2 7
g (c) Each licensee and applicant eballUSC 59n). Pub. L. 95 401. sec.10. 92 StaL -

2951 (42 USC 58511
For the purposes of sec. 223,68 94st 95& as access to which is controlled by the 11 $ post Form HRC-4.[ Revision EHL2cr

- (e) " Restricted area" means any area

a later)" Notice to Employeen ".as
amended (42 USC 2273):II 19.11(a) (cl. (d). censee for purpows s't protection of in' E required by P. arts 30. 40, M 00. 70.72,

dividuals from exposure to radiation and { and 150 of this chapter.
and (e) and 1G.12 see issued under sec.1810.
ti6 Stat. 948. as amended (42 USC 22o1(bil; radioactivt materials. " Restricted area"
and Ii 1A13 asd 19.14(a) are lasued andar shall not include any areas used as resi- -

sec.1sta, es Stat 950, as amended (42 USC. O dential quarters, although a separate @ Documents, nouces, or forms

2201(o)) R room or rooms in a residential building p sted pursuant to this action shall ap-
pear in a suscient number of places to

- 'c* may be set apart as a restricted area. permit individuals engaged in licensed
6 19.1 Purpow. m g 19.4 Inscrpreistions- activities to observe them on the way to

The regulaticus in this part establish 8 Except as speelfically authorized by the or from any particular licensed activity
requirements for notices. Instructions. Commission in writing. no interpretation location to which the decument applies,
and reports by licensees to individuals of the meaning of the regulations in this shall be corapicuous, and shall be re-

* participating in licensed activities, and pcrt by any omeer or employee of the placed if defaced or altered.
E op* dons available to such individuals in Commission other than a written in. (e) Commission documents posted
soconnection with Commission inspections terpretation by the General Counsel will pursuant to paragraph (a)(4) of this

section shall be posted within 2 workingE of 11cer. sees to ascertain compliance with be recogia ed to be binding upon the , days after receipt of the documents fromcithe provisions of the Atomic Energy Act y the Commission; the licensee *s response.
Cottmissian,

' of 1954, as amended. Title II of the En- - ew

tilations, orders, and licenses thereunder
. e if any, shall be posted within 2 workingargy Raorganization Act of 1974. and regs -$ gu enrnun.. cations- = days af ter dispatch by the licensee. such

regarding radiological working cond1 Except where otherwise specified in R documents shall remain posted for a
this part, all communications and reports minimum of 5 working days or until ac-

"

w concerning the regulations in this part tion correcting the violation has been
E should be addressed to the Director. Of- completed, whichever is later.

-4 m2 Scope. fice of Inspection and Enforcement. U.S. $ 19.12 Instructione to worisers.
> The regulations,in this part appy to all u Nuclear Regulatory Commission. Wash- Allindividuals working in or frequent-persons who receive, possess, use, or Q ington, D.C. 20555. Communications, re- ing any portion of a restricted area shall
transfer materiallicensed by the ports, and applications may be delivered be kept informed of the storage, trans-

, Nuclear Regulatory Commission in person at the Commission's omces at fer, or use of radioactive materials or of
; pursuant to the regulations in Parts 30 1717 H Street. NW., Washington, D.C.; radiation in such portions of the re-
~ through as.40.so.6 .70 er 72 of this r at 7920 Norfolk Avenue. Bethesda, stricted area; shall be instructed in the

Mar 71and- health protection problems associatedac chapter, including persons licensed to
with exposure to such radioactive mate-** operate a production or utilization -

* gag gity pursuant to Part 50 of this rials or radiation in precautions or pro-a

cedures to minimize exposure. and in the
chapter and persons licensed to possess purposes and functions of protective de-
power redctor spent fuelin an vices employed; shall be instructed in,
independent spent fuel storage and instructed to observe, to the extent
installation (ISFSI) pursuant to Part 72 within the worker's control, the applica-

,,of this chapter, ble provisions of Commission resultuons

December 30,1982
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PART CJ o NOTICES, INSTRUCTICNS, AND REPORTS T3 WERKERS;INSPECTIENS

and licenses for the protection of per- report shall be traasmitted at a time deliberately interferes with a fair and
sonnel from exposures to radiation or not later than the tunsmittal to the orderly inspection. With regard to arena
radioactive materials occurring in such Comenission. containing information classified by an

agency of the UA Government in thetress; ahall be instructed of their re. -

interest of national security, an individ-sponsibility to report promptly to the 11- "" (e) At the request of a worker wtms us! who a.:cornpanies an inspector maycensee any condition which may lead to termanahng ernp;oyment in a given have access to such information only ifor cause a violauon of Commission regu- calendar quarter with the licensee in authorized to do so. With regard to anylations s.nd licenses or unnecessary ex.

posure to radiation or to radioactive ma. work involving rad 2ation dose, or of a area containing proprietary information,

terial; shall be instructed in the appro- worker who, while emploved by another the workers' representative for that area
priate response to warnings made in the person,is terminatmg assignment to shall be an individual previously author-

event of any unusual occurrence or mal. work involving radiation dose in the imed by the licemee to enter that area,

function that may involve exposure toy; licensee's facility in that calendarI 19.15 Consuhailon with woAers due.
radiation or radioactive material; and quarter, each licensee shall provide to ing inspections.

shall be advised as to the radiation ex. [ each such worker. or to the worker's (a) Commission inspectors may con-

posure reports which workers may re. w designee,at termination a written sult privately with workers concerning

; report regarding the radiation dose matters of occupational radiatien protec-
tion and other matters related to ap-' received by that worker from operationsi e o u I 'P so

ste with potential radiological health of the licensee dunng that specifically Uo d u,
protection problems in the restricted identified calendar quarter or fraction spectors deem necessary for the conduct

thereof, or provide a wntten estimate of of an effective and thorough inspection.area.
$ 19.13 Notifications and reports to in, that dose if the finally determined (b) During the course of an inspection

dividuals. personnel monitoring results are not any worker may bring privately to the

avulable at that time. Estimated doses attention of the inspectors. either orally
(a) Radiation exposure data for an

individual, and the results of any mee t.-shall be clearly ind.cated as such,
or in writing, any past or present condi-
tion which he has reason to believe mayurements, analyses, and calculations of have contributed to or caused any vio--

radioactive material deposited or re.
tained in the body of an individual, shall $ 19.14 Presence of representatises of lation of the act, the regulations in this

be reported to the individual as specified licensees and workers during inspee. chapter, or license condition, or ariy un-
in this section. he information reported tions, necessary exposure of an indiviaual to

ra a n n HeensM radioah ma-shall include data and results obtained (a) Each licensee shall aHord to the terial under the licensee's control. Anypursuant to Con > mission regulations, or- Commission at all reasonable times op.
ders or license conditions, as shown in such notice in writing shall comply with

g
records maintained by the licensee pur- the requirements of i 19.16(a),*

suant to Com nission retrulations. Each facilities, premises, and records pursu.
dI

t1[n, notification and report shall: be in writ. , ant to the regulations in this chapter. of t ot be in r ted
g ing; include appropriate identifyir g data g (b) During an inspection,CommMion k authorization to disregard instructions
N such as the name of the licensee, the N inspectors may consult privately with N pursuant to | 19.12

name of the individual, the individual's
social security number; include the indl. *c workers as specified in i 19.15. De !!- Eg " "

censee or licensee's representative may *i-

g vidual's exposure informstion; and con- Eaccompany Commission inspectors dur E
(a) Any worker or representative oftair the following statement: Ing other phase:, of an inspection.

workers who believes that a violation ofThis report a f urn,shed to you e,nder the peowe (C) If, at the time of inspection, an
wns of the Nuclear Regulatory Commosson teru. individual has been authort2ed by the the Act, the regulations in this chapter,

or license conditions exists or has oc.won to CFR Part 19. You should preserve th" workers to represent them during Com-
report for further reference. Inission inspections, the licensee hl curted in license activities with regard to

radiologicht working conditions in which(b) At the request of any worker, es.ch notify the inspectors of such authoriza.

Licensee shall advise such worker annu- tion and shall give the workers' repre- the worker is engaged, may request an
ally of the wor ker's exposure to radiation sentative an opportunity to accompany inspection by giving notice of the alleged

or radicactive material as shown in rec- the inspectors during the int.pection of violat'on to the Director of Inspection and En-
ords maintained by the licensee pursu- physical working cenditions. forcemnt. to the Director of the appro-
ant to i 20.401(a) and (c), (d) Each workers' representative shall priate Commisrion Regional Omie, or to

(c) At the request of a worker former- be routinely engaged in heensed activi. Commission inspectors. Any such notice
ly engaged in licensed activities con- ties under control of the licensee and shall be in writing, shall set forth the

trolled by the licensee, each licensee shalf shall have received instructions as spec. specific grounds for the notice, and shall
furnish to the worker a report of the ified in i 19.12. be signed by the worker or representa-

worker's exposure to radiation or radio- (e) DINerent representatives of 11 tive of workers. A copy shall be provided
active material. Such report shall be fur- censees and workers may accompany the the licensee by the Director of Inspection and
nished within 30 days from the time the inspectors during different phases of an Enforcernent RegionalOffice Director,
request is made, or within 30 days after inspection if there is no resulting inter- or the inspector no later than at the time
the exposure of the individual has been ference with the conduct of the inspec- of inspection except that, upon the re-

determined by the bcensee, whichever is tion. However, only one workers' repre- quest of the worker giving such notice,
later; shall cover, within the period of sentative at a time' may accompany the his name and the name of individuals
time specified in the request, each calen- tnspectors. referred to therein shall not appear in

dar quarter in which the worker's re- (f) With the approval of the licensee such copy or on any record published,
tivities involved exposure to radiation and the workers' representative an in- released, or made available by the Com-
from radioactive materials liceased by dividual who is not routinely engaged mission, except for good cause shown.
the Commission; and shall include the in licensed activities under control of (b) If, upon receipt of such notice, the
dates and locations of licensed activities the license, for example, a consultant Director of Inspection and E nforcement or Re-
in which the worker participated during to the licensee or to the workers' repre- guenal Office Director determines that
this period. sentative, shall be afforded the opper* the complaint meets the requirements set

(di When a licensee is required pur- tunity to accornpany Commission inspec* forth in paragraph (a) of this section,
suant to 120.405 or i 20.408 of this chap- tors during the inspection of physical and thai there are reasonable grounds to
ter to report to the Commission any ex- working conditions. believe that the alleged violation exists
posure of an individual to radiation or (g) Notwithstanding the other provi* or has occurred, he shall cause an in-

radioactive material the licensee shall sions of this section, Commission inspec- spection to be made as soon as practica-
also provide the individual a report on - tors are authorized to refuse to permit ble, to determine if such alleged violation
his exposure data included therein. Such accompaniment by any individual who exists or has occurred. Inspections pur-

September 1,1982
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PART 19 e NOTICES, INSTRUCTIONS, AND REPORTS TO WORKERS: INSPECTIONS

suant to this secuan need not be timited e g 19.30 Violations.Jto matters referred to in_tae complaint.
% An injunction or other court order may

$ 19.17 Inspect.ione met warranteds in. E be obtained prohibiting any violation of
g any provision of the Act or Title II of(a) If r a f inspection and Enforce- the Energy Reorganization Act of 1974

ment or of the appropnate Regional r any regulation or order issued there-o
*

OfBee determines. with respect to a com- under.plaint under I19.18, that an inspection
A courtis not warranted because there are no -

reasonable grounds to believe that a vio* order may be obtained for the payment
lation exists or has occurred, he shall no- of a civil penalty imposed pursuant to
tify the complainant in writing of such section 234 of the Act for violation of acc-
determination. De complainant may tiert 53, 5'I, 62, 63. 81, 82,101,103,104,
obtain review of such determination by 107, or 109 of the Act or any rule, regula-
submitting a written statement of post- tion, or order issued thereunder, or any
ison with the Executive Drector for rations. term, condition or limitation of any 11-
U.S. Nuclear Regulatory Commissaon, ashang- cense issued thereunder, or for any vio-
son, DC. 20555, who will provide the hcensee lation for which alicense may be revoked
with a copy of such statement by certi- under section 186 of the Act. Any person
fled mail. excluCng. at the request of the who willfully violates any provision ofe-
complainant, the name of the complain- E the Act or any regulation or order issued

thereunder may be guilty of a crime and,
ing written a m t f position w
the Executive Drector for Operations who wit: @ upon conviction, may be punished by fine
psovide the complainant with a copy of such g or imprisonment or both, as provided by
statement by certified mail Upon the request }gy,
of the complainant, the Execuuve Director for APP cat.inen foe exemptions.liI 19.31Operations or ha desagnee may
hold an informal conference in which he Commission may, upon applica-
the complainant and the licensee may tion by any licensee or upon its own in-
orally present their views. An informal itiative. grant such exemptions frorn the
conference may also be held at the re- requirements of the regulations in thisg
Questof thelicensee.butdisclosureof the part as it detertnines are authorized byc.

N identity of the complainant will be made law and will not result in undue hazardz only followiny receipt of written author-
,l* ization from the complainant. Atter con- to life or pro;erty.

R -sidering all written and oral views pre-
"

sented. the Executive Drector for Operaticas 6 19.32 Di.ceiniination prohibited.
shall sifirm modify.or revene the determina- No person shall on the ground of sex
tion of the Drector of Inspection aruf Enfore be excluded from participation in, be de-,

ment orof the appropnate Regional nied the benefits of, or be subjected to4

Of5ce and furmsh the complainant and
discrunination under any program or ac-

the licensee a written not'.f1 cation of his Livhy licensed by the Nuclear Regulatorydecision and the ren*:n therefor.
@) If the Drector ofInspection and Enfuere E' Commission. This provision w!Il be en-forced through agency provisions and

ment or of ehe appsorriate Regions:
0%ce determines that an inspection is G rules s!milar to those already established,
not warranted because the requirements z with respect to racial and cther discrim-
of i 19.16ta) have not been met, he shall * ination, under title VI of the Civil Rights ,

notify the complainant in writing of S Act of 1964. This remedy is not eaclu- i

such determination. Such determination sire, however, and will not preludice or ,

'

shan be withNt prejudice to the filing of cut off any other legal remedies avail-
a taew complaint meeting the require- able to a discriminatee.

"
ments of i 19.16ta).

-

I te.no Emptoyee preesseen.
Employment disaimination by a

. licensee or a contractor or subcontractor |
=
k of a licensee egelnet an employee for ;

e engaging in protected activities under )
" this part or Parte 30,40, so,80.10. 72, or j

{150 of this chapter le prohibited.
'

l

I
|

|
l

.

|
|

i

|
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UNITED STATES NUCLEAR RESULATCRY C2MMISSl2N

RULES and REGULATIONS
TITLE 10. CHAPT ER 1. CODE OF FEDERAL. REGULATIONS-ENERGY

PART STANDARDS FOR PROTECTION AGAINST RADIATION
20

part. make every reasonable effort to
PART 20-STANDARDS FOR E* * c" E"T maintain radiation exposures, and re-

PROTECTION AGAINST RADIATION 20 601 violations. leases of radioactive materials in ef-
Arrtweix A-[ Reserved) luents to unrestricted areas, as low as

Otztaat Psovisions Arrtweix B-CoNetNTRATroMs tw Ann a,, is reasonably achievable. The terrn "as
warra Asovt NarvaAL Ba:mcaotrwa low as is reasonably achievable" means

See' Purpose- Arrastnix C as los' as is reasonably achievable20.1 Arrexnix D-Uw Tro StaTts NoctzAs Reco- taking into account the state of tech-gg, 3,,,dtions. [,MtsTREctow nology, and the economics of improve."" '" $20.3 Defu rrrer20 4 Units of radiation dose. ments in relation to benefjts to the
20.5 Units of rad.oactivity. ACTMon:Ty: Secs 53. 63. 65. St.103.104. public health and safety, and other so-20 6 Interpretauons. 161. 68 Stat. 930. 933. 935. 936. 937. 948. as

cletal and sociocconomie consider-20'7 Communications' amended. 42 U S C. 2073. 20ii3. 2095. 2111.
2133, 2134. 2201. For the purposes of sec. ations, and in relation to the utiliza-

Prmuassist.: Dosts. LrvtLs asrn 223. 68 Stat. 958. as amended. 42 U.S C. ' tion of atomic energy in the public in-
CowersrTaarrons 2273. Il 20 401-20 408. issued under see. .terest.

161o. 68 Stat. 950. as amended. 42 U.S C -

20.101 Radiation dose standards for inda- 2201:o1. Secs 202, 206. Pub L. 93-438. 88
viduals in restrteted areas. Stat 1244. 1246 r42 U.S C. 5842, 5846). -

20.102 Determmation of prior dose. unless others1se noted. I 20.2 Scope.20.103 Exposure of individuals to concen-
trations of rad 2oactive matenals in air m Sorret: 25 FR 10914. Not 17,1960. unless The regulations in this part apdy to
restricted area.s. otherutse noted all persons who receive, possess. .lse.

20.104 Exposure of mmors. NoutMcLarrst CHAhCts 40 FR 8783. Mar. or transfer material licensed pursuant
20.105 Permissible levels of radiation in un- 3.1975. 45 FR 14200. Mar. 5.1980 to the regulations in Parts 30 through
20.1 6 a o ity in effluents to unres- GrstAAL PRovIs!oNs { * '

r ce e to o 1e
20.107 Medical dia:Tiosis and therapy. f 201 Purpose. || production or utilization facility pur.
20.108 Orders requirms furn:shms of bio ^ ta) The regulations in this part es g suant to Part 50 of this chapter and

Persons licensed to possess power reac-"***I***"'
tabhsh standards for protection * tor spent fuel in an independent spent*

= against radiation hazards arising out'' * "^** *#***** E of actinties under licenses issued by fuel storage installation (ISFSD puru-
20.201 Surveys. * the Nuclear Regulatory Commission sant to Part 12 of this chapter.

2G.202 Personnel monitorms- and are issued pursuant to the Atomicm
20.203 Caution sagns.1 stets signals and S Energy Act of 1954. as amended. and '

* "' .Se e,eeptions the Energy Reorganization Act of -
20.204 S
20.205 Procedures for pickmg up. receiving. III4-

[ 20.3-

and openmg packages.
20.206 Instruction of pe sonnel. ~ (D) The use of radioactive maternal $ 20.3 Definitions.20.207 Storage and control of licensed ma. or other sources of radiation not 11 .

tenals m unrestricted areas. censed by the Commission is not sub- | As uAet mea t e tomic Energy -
Act of 1954 t68 Stat. 919) includmgwasit DisPosat w e er. t is t e p ps of i e reg "'

lations in this part to control the pos g ""h*'"br ne rad o et'ive material"20.301 Genera 1 requirement.
20 302 Method for obtammg approval of session, use. and transfer of heensed R means any radioactive material dis-proposed disposal procedures , material by any licensee in such a a

manner that the total dose to an indi se pened m W an m the form of dusts.20.303 Disposal by release into sanitary a
,

) B pro'd e t a eans any
'

radfoact e fal20.305 estr t or disposal by inciner* d u ce ed at radioactise material (e,tcept specialanon s and to other unlicensed sources of ra-
. diation, whether in the possession of nuclear material) yielded in or made20.306 Disposal of specific sastes.
- radioactive by exposure to the radi-

Rtcomes. RtPonTS. AND NoTIrICATIoM the hCensee or any other person but atton incident to the process of pro-
20 l01 Records of suneys, radiation moni, not including exposures to radiation ducmg or utilizing special nuclear ma-

toring. and disposal. from natural background sources or
terial;

20 402 Reports of theft or loss of licensed medical diagnosis and therapy) does -

matertal. not exceed the standards of radiation ~
(4) " Calendar quarter" means not

See, protection prescribed in the regula- less than 12 consecutive weeks nor20 403 Nonfications of incidents tions in this part. more than 14 consecutive weeks. The20 404 IRnemd) first calendar quarter of each year20 405 Reports of oserexposures and exces. (c) In accordance with recommenda- shall begm in January arid subsequent
20 40S R\'fn* Od tions of the Federal Radiation Coun O calendar Quarters shall be such that

neentrations-
o

O. CH. kpproved by the President. persons 2 no day is included in more than one20 407 Persory.rl monitorms reports
engaged in actinties under licenses ' calendar quarter or omitted from in.20 408 Reports of personnel monitorms on

term:nanon of employment or sora 3 issued by the Nuclear Regulatory E clusion within a calendar quarter. No
20 409 Noufaauons and reports to mdivid- g Commission pursuant to the Atomic y' licensee shall change the method ob-"** o Energy Act of 1954, as amended, and serted by him of determining calendar

''

ExctrisoNs awn AsntfloNAL Rtee:Rzutns the Energy Reorganization Act of 1974 quarters except at the begmning of a
20.501 A;c: cat.ons f or exempuons should, in addition to complying with calendar year.
20.502 Aod.tsonal teauarements the requirementa set forth in this

33 s.ptember 1. iss2
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PART 20 * STANDARDS FOR PROTECTION AGAINST RADIATION

(5)" Commission" means the Nuclear (13) " Radioactive matertal" inclu les .
at 1237. 42 U.S.C. 5814) and retrans-

Regulatory Commission or its duly au- any such material whether or not sub- ferred to the Secretary of Energy pur-
thorized representatives; ject to licensmg control by the Com. - suant to section 301(a) of the Depart-

mission. [ ment of Energy Organization Act-

(Pub. L 95-91. 91 Stat. 565 at 577-578'-

* (6)" Government agency" means any .,.

(14) " Restricted area" means any L42 U.S.C.7151).
,

executhe department, commission, in. area access to which is controlled bydependent establishment, corporation. the licensee for purposes of protection r--
(19) ,' Termination" means the endsholly cr partly owned by the United

States of America which is an instru. " of individuals from exposure to radi- | of employment with the licensee or,in
mentality of the United States, or any _ ation and radioactive materials. "Re- :: the case of individuals not employed

, board, bureau, division, service, office a stricted area" shall not include any ;; areas used as residental quarters, al. p b,y the licensee, the end of a work as-
g officer, authority, administration, or *S hough a separate room or rooms in a signment in the licensee's restricteda

other establishment in the executive t areas in a given calendar quarter,

2 branch of the Government:
residential building may be set apart : without expectation or specific sched-

g (7) " Individual" means any human as a restrneted area; uling of reentry into the licensee's re--

being: stricted areas durms the remainder of
(8) " Licensed material" means that calendar quarter,

source material. special nuclear mate-
rial, or by. product material received. (b) Definitions of certain other

,

possessed. used. or transferred under a words and phrases as used in this part
general or specific license issued by are set forth in other sections, includ--
the Commission pursuant to the regu. (15) " Source material" means: (1) ing:
lations in this chapter; Uranium or thorium, or any combina- (1)" Airborne radioactivity area" de-

' ,

g tion thereof,in any physical or chemi- fined in i 20.203;
, cal form; or (ii) cres which contain by (2) "Raciation area" and "high radi-
a weirht one. twentieth of one percent ation area" defined in i 20.202;

el m re of m) uranium. (b) (3) " Personnel monitoring equip-
;; (9) " License" means a license issuea;; thorium or (c) any combination there- ment" defined in i 20.202;
;; under the regulations in Parts 30 t de

!$3 l*SNa
(4)" Survey" defined in i 20.201;

y through 35. 40. 60, 70. or 72 of this ec ra' (5) Units of measurement of dosechapter. " Licensee" means the holder (rad. rem) defined in i 20.4;
-

a
; of such license; (6) Units of measurement of radioac-

tivity defmed in i 20.5.-

" (10) " Occupational dose" includes 5 20.4 Units of radiation dose.
exposure of an mdividual to radiation - (a) " Dose." as used in this part, is I

til in a restricted area; or (ii) in the (16) Special nuclear mat erial.. the quantity of radiation absorbed, per
means: til Plutonium, uranium 233, 2 unit of mass, by the body or by anycourse af employment in which the in. uranium enriched in the isotope 233 or,

g dividuays duties involve exposure toradiation.provided, that" occupational ! m the isotope 235, and any other ma 6 portion of the body. When the regula.tions in this part specify a dose during

E dose" shtll not or deemed to melude [ terial thich the Commission, pursuant *ee any exposure of an individual to radi. g to the protisions of section 51 of the $ a period of time, the dose means thetotal quantity ci radiation abscrbed
* ation for the purpose of medical diag. ; act. determmes to be special nuclear per unit of mass, by the body or by

nosis or medical therapy of such indi a material, but does not include source any portion of the body during suchmaterial; or (ii) any material artificial-
vidual. period of time. Several different units

ly enriched by any of the foregoing of dose are in current use. Defi'utions
"C * of units as used in this part are set(11) ' Person" means: (1) Any individ. -.

ual. corporation, partnership. firm, as- forth in parasTaphs (b) and (c) of this

sociation. trust, estate. pubhc or prj. J. (17) " Unrestricted area" means anY section.
vate institution, group. Government area access to which is not controlled (b)The rad. as used in this part, is aa

agency other than the Commission or h by the licensee for purposes of protec- measure of the dose of any ionizing ra-
,

the Department (except that the De- r tion of individuals from exposure to diation to body tissues in terms of the |
partment shall be considered a person * radiation and radioactive materials- energy absorbed per unit mass of the
within the meaning of the regulations 2 and any area used for residential quar- tissue. One rad is the dose correspond-

[ in this part to the extent that its facil. { ters. ing to the absorption of 100 ergs per

a ities and activities are subject to the li. gram of tissue. (One mi!! rad
(mrad)=0.001 rad.)5 censing and related reguJatory author- -

(181.. Department.* means the De* (c) The rem, as used in this part, is ae ity of the Commission pursuant to sec- panment of Energy established by the measure of the dose of any ionizmg ra-*
tion 202 of the Energy Reorganization Department of Energy Organization diation to body tissues in terms of itsAct of 1974 (88 Stat.1244)), any State. Act (Pub. L 95-91. 91 Stat. 565. 42 estimated biological effect relative to aany foreign government or nation or U.S.C. 101 et seq.) to the extent that dose of one roentgen (r) of X rays.any political subdivision of any such the Department, or its duly authorized (One millirem (mrem)= 0.001 rem.)government or nation, or other entity; representath es, exercises functions The relation of the tem to other doseand (ii) any legal successor repre-
sentatise, agent. or agency of the fore- ; formerly vested it. the U.S. Atomic units depends upon the biological

; nergy Commission. Its Chairman, effect under consideration and uponcomg* -- members. officers and compontnts and the conditions of irradiation. For the-

(12) "~1adiation" means any or all of ; transferred to the U.S. Energy Re- purpose of the regulations m this part,
Fthe followmg. alpha rays. beta rays. ; search and Development Administra- any of the following is considered to

; gamma rays. X rays, neutrons high- tion and to the Adtninistrator thereof be equivalent to a dose of one rem:
@ speed electrons, high-speed protons, pursuant to sections 104 (b). (c) ano k1) A dose of I r due to X- or
r and other atomic particles; but not td) of the Energy Reorganization Act gamma radiation:
"; sound or rarho wases, or visible, in- of 1974 (Pub. L 93-438. 88 Stat.1233 (2) A dose of 1 rad due to X .
* frared, or ultraviolet light: gamma, or beta radiation;

34
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PART 20 * STANDARDS FOR PROTECTION AGAINST RADIATION
(3) The licensee has determined the~

(3) A dose of 0.1 rad due to neutrons I 20.6 Interpretauons* individual's accumulated occupationa
Except as specifically authorized by dose to the whole body on Form NRC-or high energy protons'-

(4) A dose of 0.05 rad due to particles 2 4. or on a clear and legible record con-
heavier than protons and with suffi. g the Commission in writing. no inter xpretation of the meaning of the regu- E taining all the information required in-

eye; If it is more convenient to meas , lations in this part by any offKer or that form; and has otherwise compliedcient energy to reach the lens of the g
a

employee of the Commission other * u-ith the requirements of 120.102. As
ure the neutron flux, or equivalent.10 than a uritten interpretation by the T. used in paragraph (b). " Dose to the
than to determine the neutron dose in General Coursel will be recognized to whole body" shall be deemed ,to in-
rads, as provided in paragraph (c)(3) b clude any dose to the whole body,
of this section, one rem of neutron ra

e bmding upon the Commission.
gonads, active blood. forming organs.diation may, for purposes of the regu- head and trunn.or lens of eye.lations in this part, be assumed to be -

equivalent to 14 million neutrons per 52M Cornmunkatim.square centimeter incident upon the
body; or, if there exists sufficient in- Except where otherwise specified in 5 20.102 Determination of prior dose.
formation to estimate with reasonable this part, all communications and re.
accuracy the approximate distribution ports concerning the regulations in (a) Each licensee shall require any

individual, prior to first entry of thein energy of the neutrons. the incident ' this part should be addressed to the
mdividual mto the licensee a restrictednumber of neutrons per square centi ; Executive Director for Operations,

meter equivalent to one tem may be e U.S. Nuclear Regulatory Commission, area during each employment or work
estimated from the following tabic: $ Washington. D.C. 20555, Communica. assignment under such circumstances

' tions. reports. and applications may be that the individual will recebe or is
NguTaoN Flux Dost EovivaLENTs delivered in person at the Commis. likely to receive in any period of one

sion's offices at 1717 H Street NVI., calendar quarter an occupational dose
-

I N.E A .,.e. Washington, D.C.: or at 1920 Norfolk in excess of 25 percent of the applica-
ble standards specified in i 20.101(a)a

Avenue. Bethesda. Maryland.

| [ane o' i e",***'*"*0
and ( 20.104(a), to disclose in a writ-

'

| "",e[[ ao, -Ned*o* ***'9' h8 ten, signed statement, either: (1) That=* owe = '

5 i "c.& PERM!sslat.r Dosts, Lrvtts. AND : the individual had no prior occupa-"'

CONCENTRATIONS 3 tional dose during the current calen-T E dar quarter, or (2) the nature and,

73 @,*$ "y 6 20.101 Radiation dose standards for in-I amount of any occupational dose
**' " ' " '

'

which the individd may have re-dividuals in restricted areas., *
o ci - t

soc , se- iso
'O (a) In accordance with the provistoru ceived during that specihcally identi-y - ; y $. .. . of 120.102(a). and except as providec fied current calendar quarter from

io ps . ,e
is to.ic* so y in paragraph (b) of this section, no li. sources of radiation possessed or con-
50 25 'C' 't censee shall possess, use, or transfer li. trolled by other persons. Each licensee

k~ N .* ',$ ;acensed material in such a manner as to shall maintain records of such state-
se e x u . ie. ic e cause any individual in a restricted ments until the Commission author-

area to receive in any period of one izes their disposition.
calendar quarter from radioactive ma- (b) Before permitting, pursuant to
terial and other sources of radiatiun a i 20.10ltb), any individual in a restrict-

or ga a r > up to 3 e e dos total occupaticrsal dose in excess of ed area to receive an occupational ra-
ilmits specified in il 20101 'to 2C 104
inclusive. nay be assumed to be equivI fng ta le;

' * " *' " #'** *
specified in i 20.101ta). each licensee

alent to the " air dose" For the pur- A.
shall;

pose of this part "att dose" means that "
the dose is measured by a properly

Atvs PER CALENoAn QJARTra (1) Obtain a certificate on Form
a near the ody surfac t NR C-4. or on a clear and legible

, region of highest dosage rate. 6,,,,,,,,,,,,,,m,,,,,,% record containing all the mformation
C so-s e a.% ie% e even e ponen . _ _ i s.

2 aia,oi ese to was see* rio e=ei- _ is*. required m that iorm, sigried by the
$m 5.. e e eas, _ . _ . _ h. individual showing each period of time_

6:0.5 l' nit. cf radioactivity. L after the indnidual attained the age
of 18 in which the individual receised(a) Radioactivity is commonly, and

, an occupational dose of radiation; and_

for purposes of the regulations in this (b) A licensee may permit an individ-
part shall be, measured in terms of dis. ual in a restricted area to receive a $ (2) Calculate on Form NRC-4 in ac-

R integrations per unit time or in curies. g total occupational dose to the whole ; cordance with the instructions appear.
g ing therem. or on a clear and legible
, One curie = 3.7 x 10'' disinterrations 2 body greater than that permitted ,, fee rd contaming all the information
; p'er second (dps)= 2.2x10'8 disintegra. a under paracTaph (a) of this section. required in that form the previouslyCommonly I
y tions per mmute (dpm).used submultiples of the curie are the' provided: accumulated occupational dose re-(1) During any calendar quarter the ceived bv the inditsdual and the addi-millieurie and the microcurie: total occupational dose to the shole

tional dose allowed for that individual(1) One millieurie (mCl) 8 0.001 body shall not exceed 3 rems; and
under i 20.10ltb).curie (C1) '= 3.7 x 10 ' dps.

(2) One microcurie (pCi> '=0.000001 - (2) The dose to the shole body. (cH13 In the preparation of Form

_ curie = 3.1 x 10' dps. shen added to the accumulated occu. NRC-4. or a clear and legible record

pational dose to the whole body, shall containmg all the information re-

not exceed 5 (N-18) rems where "N" quired in'that form, the licensee shall

equals the mdividual's age m years at make a reasonable effort to obtain re-
M |Delesad 40 FN $07o4 3 his last birthdar; and ports of the individual's previously ac-
(c) iDeiviad 39 f R 23990.! cumulated occupational dose. For each

period for shich the beensee obtains
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PART 20 e STANDARDS FOR PROTECTION AGAINST RADIATION

such reports, the lleensee shall use the manner as to permit any indiviousa in would result from Inhalation of such
dose shown in the report in preparing a restricted area to inhale a quantity material for 40 hours at the uniform
the form. In any case where a licensee of such material in eacess of the concentrations specified in Appendix

is unable to obtain reports of the indi, intake limits specified in Appendix B. B. Table 1. Column 1 as is reasonably
vidual's occupational dose for a previ. Table I Column I of this part. If such . achievable.Whenever the intake of ra-
ous complete calendar quarter, it shall soluble uranium is of a form such that * dioactive material by any individual
be assumed that the individual has re- absorption through the skin is likely,2 exceeds this 40 hour control measure.
i.21ved the occupational dose specified individual exposures to such material a the licensee shall make such evalua-
in whichever of the following columns shall be controlled so that the uptake I tions and take such actions as are nee-
apply; of such material by any organ from * essary to assure against recurrence.

The licensee shall maintain records ofeither inhalation or absorption or
such occurrences, evaluations and ac-C*W- both routes of intake * does not exceedcewm w tions taken in a clear and readily iden-.70,. that which would result from inhaling**"**
tifiable form suitable for summaryTIo," * * * ' ' ' such material at the limits specified in

, ,,, review and evaluation.
g &"*" M Appendix B. Table I, Coh.mn 1 and u

i footnote 4 thereto.6

| T'e-*e a
in si t

,i" (3) For purposes of determining*e
compliance 3-ith the requirements of (c) Wn, respiratory protective'

NN this section the licensee shall use suit- equipment is used to limit the inhalation
to8' so +m of airborne radioactive matenal* ''*"**"'"o able measurements of concentrations

[., 7 *~*~ of radioactive materials in air for de-; Pursuant toparagraph(bgz)of this'

tecting and evaluating airborne radio-; section.thelicensee shalluse equipment3% a

activity in restricted areas and in addi -. that is certified or had certification'

tion, as appropriate, shall use meas g eatended by the NationalInstitute for

[ (2) The licensee shall retain and pre- urements of radioactivity in the body, Occupationa! Safety and Health /Mine
measurements of radioactivity excret.* Safety and Health Administration.

; serse records used in preparmg Form ed from the body, or any combination (NIOSH/MSHA).The licensee may
make allowance for this use of, NRC-4 until the Commission author- of such measurements as may be nec.

; izes their disposition. essary for timely detection and assess- re*Piratory protective equipment in
estunating exposures of mdividuals to

gment of individual intares of radioac- this material provided that:
"

tivity by exposed individuals. It is as.o
Wumed that an individual inhales ra-

If calculation of the individual's accu- dioactive material at the airborne con-
mulated occupational dose for all peri- ; centration in which he is present

,S nee the concentration specified for tn-

ods pnor to January 1.1961 yields a unless he uses respiratory protective [ [ ,$ d' m$u M ta e
? ,rp ,
k result higher than the apphcable accu. equipment pursuant to paragraph (c) intake permitted ts ta-ice that ahich nould

g mulated dose value for the inividual of this section. When assessment of a result from inhalation alone at the ceneen.
as of that date, as rpecified in para- particular individual's intake of radio- { Table 1. Column 1 for G hours per 3 eek for

tration spec.ned for M 3 S m Appendix B.
in

active rnaterial is necessary, intakes ,13 a'eeks.'' graph tbl of 120.Inl. the excess may less than those whien would result =be disregarded. frcm inhalatien for 2 hours in any ont "I 'ror radon.222. the hmitms quantity is
~

- day or for 10 hours in any one week at that inhaled m a pericd of one ca;endar

Q'g.$'gy.{aeti ,,ma
Is dfbsbbe5 :0.103 Espesure of individuais to con. uniform concentrations specified in

,t d
centrations of radioactise mueriais in Appendix B. Table I. Column 1 need the concentration tatue specified is bued
air in recricted areas. not be included in such assessment,

up n exposure to the material as an exter-providad thr.1 for any assessment in
nal radiauon swee. 6tndaal exposures totaHI) No licensee shall possess use,

excess o.f .these amounts the entire these materials may be accounted for asor trantfer heensed material in such a amount is included. part of the hmatation on individual dcse inmanner as to perrntt any individual in (bul) The licensee shall as a precau- t 20.101. These nuclides sha:! be sub;ect to
a restncted area to inhale a quantity tionary pra edure. use process or the precautionary procedures required by
of rad:osctive material in any penod

extent practicable to hn@ut concentra. 8 2,E103t b mer en @ e W con M W.
of one ca'endar quarter greater than Multiply the concentration tatues spect.
the quantity which would result from tions of radioactive materials in air to fied m Appendix B. Table 1. Column 1. by
mhalation for 40 hours per week for levels belou those which delimit an 6.3 w 10* rni to odtam the guarterly cuantity

hmat kultiply the e neentrauon value spee.13 sects at umform concentrations of airborne radioactivity area as defined
radioactive material in air specalled in if:ed in Appendix B. Table 1. Column 1. b>

dld5"
.

it i i practicable to apply t

" " ' "
or Rn?:22Appendix B. Table 1. Column 1. 5 8 8 If g

the radioactive material is of such process or other engmeering controls *Sirnificant intake by ingestion or inace-

form that intake by absorption to limit concentrations of radioactive tien is presamed to oacur only u a resu:1 of l

through the ski:n is likely, individual maternal in air below those defmed in circumstances such as accider.t. Inac er- |

exposures to radioactive matenal shall i 20.203s d)(1)(ii), other precautionary tence. poor procedare, or similar seccial |
conditions. Such intakes must be esaluated |be controlleu so thr.t the uptake of ra. procedt;tes, such as increased surnil,

[ dioactive material by any crsan from lance., limitation of working times, or seeoQd byyec/in au s a ud-
a

, p ,,
either inhalation or absorption or prouston of respiratory protective stances of the occurrence. rxposures soe,

$ both routes of intake "in any calen. equipment, shall be used to maintain evaluated sha!! be included in deterrmr. int
* dar quarter does not exceed that intake of radioactive material by any ahether the limitation on ind.ndual expo-

E which would result from inhahng r.uch indnidual unthm any period of sever. sures in 5 20.103(ax: hu been exceeoed.
radioactne matenal for 40 hours per consecutive days as far below that * Regulatory suidance on arsessment of in-

seek for 13 weeks at uniform concen. intake of rad:oactive material which onidual intakes of radion:ttse rr.aterial as
snen m Regulatory Guide 8.9. -Acceptable

trations specified in Appendix B. Concepts. Modets. Equations and Anump-
Table I. Column 1. tions for a Bronssay Program / s:ngle copies

(2) No beensee shall possess use, or of antch are stan:able frem the Office of
trar sfer mixtures of U-234. U-235. and Stanoards Dsetopr=ent. t!.S Nuclest heru-

latory Comrs.skon. W:.::?.tngton. D C. 20555.U-238 in soluble form in such a upon a rsiten request.
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PART 20 e STANDARDS FOR PROTECTION AGAINST RADIATION

(t)De hoensee selects respiratory tbone specined in Appendia A em (c) The provisions of Il 20.103(b)(2)
peotective equipment that provides a Pan in selecung and using @M ,, and 20.103(c) shall apply to exposures
protection factor greeter then the Protective equipment.%e Comsniselon g subject to paragraph (b) of this sec-
multiple by which peak concentratione Dey authoriae a boeneee to use higher 2 tion except that the references in

of airborne radioactive materials in the Protection facton on aceipt of an il 20.103(bM2) and 20.103(c) to Appen-
working area are expected to exceed the application (1) describing the attuation , dix B. Table I. Column 1 shall be,

values specified in Appen&x B. Table I. for which a need exlets foe higher * deemed to be references to Appendix
Column 1 of this part. De equipment so Protection factors and (2) demonstroung B. Table II. Column 1.
selected shall be used so that the that the respiratory protective
average concentration of radioactive equipment will provide these higher

| matenalin the air that le inhaled during protection factors under the proposed

{ any period of uninterrupted use in an conditions of use.
' I 20.103 Permissible lesels of radiation in

2 airborne radioactivity eree. on any day, (e) Where equipment of a particular
- by any inevidual using the equipment, type has not been tested and certi5ed.
3 does not exceed the values specified in or had certification extended.by (a) There may be included in any ap-
E Appendix B. Table L Column 1 of this NIOSH/MSHA.or where thers is no plication for a license or for amend-
' part For the pu.rposes of this paragraph. , existing schedule for test and ment of a license proposed hmits upon

levels of radiation in unres'ricteda

* the concentretion of re&oactive ; certification of certain equipment the areas resulting from the applicant's
material in the air that is inhaled when ; heensee shall not make ellowance for possession or use of radioactive mate-.

respirators are wom may be estimeted E this equipment without specific
authorisation by the Commissiort An rial and other sources of radiation.by dividing the ambient concentration in k

Such applications should include in.air by the protection factor specified in O epp! cation for this authorization must
Appendix A of this part. If the exposure . toclude a ttemonstradon by testing or formation as to anticipated average ra-
is later found to be greater than on the basis of reliable test infoemation, distion levels and anticipated occupan-
estimated. the corrected value shall be that the material and performance ey times for each unrestricted area in-

used,if the exposure le later found to be characteristice of the equiPeest are volved. The Commission will approve
less than estimated, the correct ~d value capable of providing the proposed the proposed limits if the appheant
may be used. degree of protection under anticipated demonstrates that the proposed limits

are not likely to cause any individual(2) ne ticensee maintains and conditions of use. t receive a dose to the whole body inimplements a respiratory protection (f) Only equipment that has been any period of one calendar year inprogram that includes, as a minimum: opecifically cernfied or had certification
air samphng sufficient to identify the extended for emergency use by N!OSH/ v '*(b)

' ' " " " *
Except as authorir.ed by thehazard, pertalt proper equipment MSliA shall be used as emergency j Commission pursuant to paragraph (a)selection and estimate exposures; devices .

surveys and bicassays as appropriate to 'to Yhe tacensee sheti notify. In writ- a of this section, no licensee shall pos-
evaluate actual exposures, written inc the Director of the appropriata Nu- "sess, use or transfer licensed maternal
procedures regarding selection. fitting. clest Regulatory Commisnon Inspection Ein such a manner as to create in any
and meintenance of respiraters. and and Enforcement Reporet Omce usted u". rests.cted area from radioactive ma-

i at 1es o hre t tal a her sources of radiation intesting of respirators for operability 7jr p,ogtptequtp!,,to D uen -imme6stely prior to each use; written t is first used under the promions
procedures regarding supervision and t$nis section (1) Radiation levels which if an indi.

vidual were continuously present intraining of personnel and issuar.ce -

records; ard detenninetion by a the area. could result in his receiving a
physician prior to initial use of dose in excess of tuo mi!!irems in any
re giratore, and et least every 12 months one hour, or

thereafter. that the individaal user se (2) Radiation levels which. if an inda-
""*I'".'**

physically able to use the respiratory vidual were continuously present in

protective eqaipment. (a) No licensee shall possess, use or the area, could result in his receiving a
transfer licensed material in such a dose in excess of 100 millirems in any(3) A wntten pohey statement on

respirator usage sha!! be issued coverir.g manner as to cause any individual seven consecutive days.
vcithin a restricted area who is undersuch things as: u o prec a
pera d of one calendar quarter from [2 of this part, licensees engaged in ura-
18 years of age to receive in any (c) In addition to other requirementsengmerring con ,

respiratore; routine, nonroutine, end radioactive material and other sources : njum fuel ycle operations subject toecoerpency use c respirators; an of radiation in the licensee's posses- E the provisions of 40 CTR Part 190
penods of respirator use and relief from :tsion a dose in excess of 10 percent of DEnvirenmental Radiation Protection'
respirator use. The licensee she!! advise { the 1:mits specified in the table in * Standards for Nuclear Poser Oper-
each respirstor user that the user may paragraph (a) of I 20.101.

|mations.** si all comply ulth that part.g
leave the stee at any time for relief from (b) No licensee shall possess, use or*

respirator use to the event of equipcaent C transier licensed maternal in such a -

melhmetion. physicol or peychological mar.ner ac to enuse any individual 5 20.106 Reductisity in effluenu to un-
datrees. procedura! or communication within a restricted area. sho is under restricted arran.
failure. eignificant deteriorstion of 18 years of age to be exposed to air * (at A licens'ee shall not possess. use.
operatinE condinons. or any other borne radioactive material possessed or transfer licensed material so as to
condition that ought require such relief, by Ihe licensee in an aserage concen- I release to are unrestricted area rad!one.

(4)The licensee uses equipment tration in excess of the limits specified 6 tive material in concentrations which
within t.mitations for type and mooe of in Appendix B. Table II of this part. :t exceed the limits specified in Appen-
use and provides p oper visual. For purposes of this paragrapn. con' c dix B. Table II of this part, except a.s
corr.munication, and other special centrations may be ateraged over peri- * authorized pursuant to i 20.302 or

2 aragraph (b) of this section. For pur-capabihties (such as adequate skin ods not greater than a teen. p
protect 3onl mben needed.

'
poses of this section concentrations

4 (d) Un!ees otherwise cuthorised by rnay be aseraged over a period not

, the Com:useton, the !L:ensee shall not greater than one year.

j essian protection factore in excess of
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PART 20 * STANDARDS FOR PROTECTION AGAINST RADIATION
(b) An application for a license or

centrations of radionuclides. ParcAcnoNARY Psocuousamendment may include proposed
limits higher than those specified in ('l) A description of the waste treat-
paragraph (a) of this section. The ment facilities and procedures used to 6 20.201 Surve.vs.

,
reduce the concentration of radionu* (a) As usedCommission will approve the proposed clides in efDuents prior to their re- part, ..surtey.i.n the regulations in thislimits if the applicant demonstrates: lease. I means an evaluation of

(1) That the applicant has made a (d) For the purposes of this section gthe radiation hazards incident to the
reasonable effort to minimize the ra. the concentration lunits in Appendix -production, use. release, disposal. or
dioactivity contained m effluents to B. Table II of this part shall apply at ys ra&ach maMals or
unrestricted areas, and the boundary of the restricted area. other sources of rad:ation under a spe.a
(2) That it is not likely that radioae. The concentrstion of radioactive ma. acific set of conditions. When approprb

tive material discharged in the efflu. terial discharged through a stack. pipe ate, such evaluation includes a physi.
ent would result in the exposure of an or similar conduit rnay be determined cal survey of the location of materials
individual to concentrations of radio. with respect to the point where the and equipment, and measurements of
actate material in air or water exceed. materialleaves the condult. If the con- levels of radiation or concentrations of
ing the hmits specified in Appendi). B, duit discharges within the restricted radioactise material cresent.
Table 11 of this part, g area, the concentration at the bound.

(c) An apphcation for higher limits ; ary may be determined by applying
pursuant to paragraph (b) of this sec. appropriate factors for dilution, dis-

r- (b) Each Iicensee shall make ortion shall include information demon. E persion, or decay between the point of g
stratmg that the appheant has made a g discharge and the boundary. ;cause to be made such surveys as (1)
reasonable effort to minimize the ra. (e) In addition to limiting concentra- *may e necessary for the licensee to
dioactivity discharged in einuents to tions in efDuent streams, the Commis- ;g mply uith the regulations in this
unrestricted areas, and shall include, sion may limit quantities of radioac- '.part, and (2) are reasonable under the
as pertinent: tive materials released in air or water ctrcumstances to evaluate the extent
(1) Information as to flow rates, during a specified period of time if it of radiation hazards that may be pres-

ent.total volume of einuent, peak concen. Appears that the daily intake of radio-
*tration of each radionuchde in the ef. active material from air, water, or food

Duent. and concentration of each radi. by a suitable sample of an exposed 9 20.202 Personnel monitoring.onuclide in the efDuent averaged over population group, averaged over a
a period of one year at the pomt period not exceedmg one year, would {a) Each licensee shall supply appro-
where the efDuent leaves a stack, otherwise exceed the daily intake re. priate personnel monitoring equip-
tube, pipe, or similar conduit; sulting from continuous exposure to ment to, and shall require the use of

(2) A description of the properties of air or water co:.taining ene third the such equipment by:
;, the efDuents. including: concentration of radioactite materials (1) Each individual who enters a re-

(i) Chemical compos 2 tion; specified in Appendix B. Table II of stricted area under such circumitance:
(ii) Ph>sical characteristics, includ- this part- that he receivec, or is likely to receive,

;ing su; pended sohds content in hqu d
-

a dose in any calendar quarter inw
; effluents. and nature of gas or aerosol excess of 25 percent cf the applicable

~
fcr air effluents; (f) The provisfsns of paragraphs (a) value specifted in paragraph (a) of
tili) The hydrogen ion ccncentra. through (e) of this secticn do not i 20J 01.

tic:u (p") of hau;d effluents; and apply to disposal of radioactive materi. (2) Each individual under 18 years of
(iv) The size range of particulates in ; al into sanitary seserare syste:r.s. age who enters a restricted stea tmder

elfluents released mto air. ; which is goterned by 1 20.303. such circumstances that he receives,
(3) A descr.ption of the antic 1pateJ - (g) In addition to other require. or is likely to receive, a dose in any cal-

human occupancy in the unrestricted 5 ments of this part, licensees engaged endar quarter in excess of 5 percent of
area there the h:ghest eencentration . in uranium fuel cycle operations sub. Ithe applicable value specified in para.
cf radioactive tr.ater:a! from the efflu. * ject to the provisions of 40 CFR Part Igraph tal of { 20.101.
ent is expected, and. in the case of a 190. " Environmental Radiation Protec- E (3) Each individual who enters a
riser or stream, a desenptien of water tion Standard for Nuclear Power Op- * high radiation area.
uses do2T: stream from the point of re. erations." shall comply with that part. f (b) As used in this part,
lease cf the effluent. (1) " Personnel monitorms equip.
(4) Information as to the highest *

concentration of each radionuchde in 5 20.107 31edical diagnosis and therapy. ment" means devices designed to be
g ,

an unrestricted area, includmg antici- Nothing in the regulations in this the purpose of measuring the dose re-
pated concentrations ateraged oser a part shall be interpreted as hmiting ceived (e g., film badges, pocket cham-per:od of one year; the intentional exposure of patients to bers, pocket dos 1 meters, film rmgs,(1) In att at any pomt of human oc- radiation for the purpose of medical etc.);cupancy,or diagnosis or medical therapy. (2) '' Radiation area" means any(iO+In u nter at points of use down- area, accessible to personnel. in t hachstream from the pomt of release of 6 20.106 Orders requiring furm. hing ofs

there extsts radiation, originatmg inthe effluen.. bio assa3 seruces. whole or in part within heensed mate.

(5) The background concentration of ; Where necessary or desirable in rial, at such levels that a major por-

radionuchdes m the receivmg river or rder to aid in determining the extent tion of the body could receive in any

stream prior to the release of hauld ef- E of an mdividual's exposure to concen- one hour a dose 'in excess of 5 mil.
Duent, traflons of radioactive material. the hrem, or in any 5 consecutive days ag

(6) A description of the environmen. Commission ,may, incorporate appro- dose in excess of 100 milbrems:
tal momtormt equipment, including priate provisions m any hcense, direct- (3) "High radiation area" means any
sensitivity of the system, and proce, Ing the licensee to make asailable to area, accessible to personnel. ,n shich
dures and calculations to determme the individual appropriate bio assaF there exists radiation origmating in
concentrations of radionuclides in the services and to furnish a copy of the whole or m part withm licensed mate-
unrestncted area and possible recon. reports of such sernees to the Com- rial at such lesels that a ma)ct portion

rn:ss:on. of the body could receive m any one
hour a dose in excess of 100 millirem.'
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PART 20 e STANDARDS FOR PROTECTION AGAINST RADIATION
( equip # M ahonal con-~

(2) Each entrance or access point te trol Mees such mat upon fake Ma high radiation area shall be, - the entry control devices to function
(i) Equipped with a control device as required by paragraph (c)(6xt) of_

which shall cause the level of radi- this section the radiation level within
ation to be reduced below that at the area. from the sealed source shall

8 20 203 Caution signs, labels, signals and which an individual might receive a be reduced below that at which it
" " ' * dose of 100 milhrems in 1 hour upon would be possible for an individual to

(a) General (1) Except as otherwise entry into the area; or receive a dose in excess of 100 mrem in
one ho and ible and audibauthorized by the Commission, sym- (ii) Equipped with a control device g,bols prescribed by this section shall which shall energize a conspicuot.s
make an individual attempting to

use the conventional radiation caution visible or audible alarm signal in such enter the area aware of the hazardcolors (magenta or purple on yellow a manner that the individual entering and the licensee or at least one otherbackground). The symbol prescribed the high radiation area and the licens* Individual, who is familiar with the ac-
by this section is the conventional ee or a supervisor of the activity are 2 tivity and prepared to render or
three-bladed design- made aware of the entry; or T summon assistance, aware of such fail-

(iii) Maintained locked except during * ute of the entry control devices.
Rantanon Svusot periods when access to the area is re- f (iii) Be equipped with control devices

' Cross-hatched area is to be magenta or quired, with positive control over each y such that upon failure or removal of
pur ple. Individual entry. physical radiation barriers other than

2. Baektround is to be yellos. (3) The controls required by para- the source's shielded storage container
graph (cM2) of this section shall be es- the radiation level from the source

[ 60 Rtablished in such a way that no indi- shall be reduced below that at which it0

Svidual will be prevented from leaving a would be possible for an individual to

receive a dose in excess of 100 mrem inKhlsh radiation area-u. one hour; and visible and audible
g (4) In the case of a high radiation alarm signals shall be generated to

D agO
area established for a period of 30 make potentially affected individuals'N days or less, direct surveillance to pre- aware of the hazard and the licensee
vent unauthorized entry may be sub- or at least one other individual, who is
stituted for the controls required by familiar with the activity and pre-

; paragraph (cM2) of this section. pared to render or summon assistance.'

(5) Any licensee, or applicant for a li. aware of the failure or removal of the
.' | cense, may apply to the Commission physical barrier. When the shield fors. for approval of methods not in:luded the stored source is a liquid, means

N.' ' in paragraphs (cH2) and (4) of this see- shall be provided to monitor the integ-
- I tion for controlling access to high ra- raty of the shield and to signal. auto-

R ' I diation areas The Commission will ap- . matically, loss of adequate shield ng.
S | prove the proposed alternatives if the i Physical radiatiota barriers that com-
g g licensee, or applicant demonstrates
g 'p ., e A g that the alternative methods of con-

A 4.s ; ' 7 trol will prevent unauthorized entry
g

into a high radiation area, and that
; ""St .

_

,this section is met. therapy. in radiorraphy. or in completely

.

, 'This pararraph (cM61 does net apply to
, the requirement of parastaph icM3) of radioactive sources that are used tn teie-> -

self4hielded arradiators m which the source(2) In addition to the contents of - is both stored and operated sithm the same
signs and labels prescribed in this sec E (6) Each area in which there may sheldmr radiatier. barrier and. tn the de.
tion. licensees may provide on or neargexist radiation levels in excess of 500 s.rned confiruration of the irrad,ator, is
such signs and labels any additional rems in one hour at one meter from a alusts physica!!y anaccessible to any md.-
information which may be appropriate * sealed radio-active source' that is used '
in aidmg Individuals to minimize expo- O on in an er a that is acee .b c to an
sure to radiation or to radioactive ma do irradiate materials shall:8 dividual. This paracraph (cN6) aho does r.ot

apply to sources from which the radiation is
terial. - (i) Have each entrance or access incidental to some other use not to nuclear

(b) Radiation creas. Each radiation point equipped with entry control de- reactor generated radiation othe? than rads-
area shall be conspicuously posted vlees which shall function automati- ation from byproduct. source or special nu-
with a sign or signs bearing the radi- cally to prevent any individual from clear materials that are used m sealed

* u ces n ! sh
dtd irra,dia,tation caution symbol and the nords: inadvertently entering the area when , , , ,n ad ,such radiation levels exist; permit de- 1978 Each person beensed to conduct ac'tive-'

Catmon ' ; liberate entry into the area only after ties to thich this paragraph te>si arphes
;; a control device is actuated that shall and sho as not en comp!4ance 3ith the pron- ;Rapannow Anta cause the radiation level within the sions of this pararraph on Mar 14. 1978.z
- area, from the sealed source, to be re- shall file tith the Director. Of fice of Nucle-(c) Neph radiction areas. (1) Each

high radiation area shall be conspicu ? duced below that at ahich it would be er Material safety and Saferuards. U.S Nu-
possible for an individual to receive a clear Regulatory Commission. Washington.

ously posted with a sign or signs bear- dose in excess of 100 mrem in one D C. 20555. on or before June 14.1978. m-
ing the radiation caution symbol and hour; and prevent operation of the formation deserabant in detail the actions
the words: source if the source would produce ra- $"[,"*,,D',,* 'Y l9 s" b'

'" '"

raphdiation levels fra the area that could may continue actisitses in conformance'sithCaction ' result in a dose to an individual in present been e conditions and the prou.
excess of 100 mrem in one hour. The sions of the prenously effeetne i 20 2034

HlcH Rantanow Aara entry control devices required by this until such comphance is achiesed For such
;

- paragraph (cH6) shall be established persons compliance must be achieved not
i

Or " Danger" in such a may that no individual will later than Dec. 14.1978. !

be prevented from leavine the area. j
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PART 20 e STANDARDS FOR PROTECTION AGAINST RADIATION

~ 7) Licensees with, or applicants for. CAUT3oM 8prise permenent structural compo- (
nents. such as walls, that have no licenses for radiation sources that are
credible probability of fa!]ure or re- within the purview of paragraph (cx6) E mmIAus)
moral in ordinary circumstances need of this section and that must be used (2) Each area or room in which natu-not meet the requirements of this in a variety of positions or in peculiar g tal uranium or thorium is used or

L
] paragraph (cX6 Xiii). locations. such as open fields or for. f hundred times the quantity specified~ stored in any amount exceedmg one(iv) Be equipped with devices that ests. .that make it impracticable to

will automatically generate visible and comply with certain requirements of g in Appendix C of this part shall bee
m audible alarm signals to alert person- paragraph (cM6) of this section such conspicuously posted with a sign or
0 nel in the area before the source can as those for the automatic control of signs bearing the radiation caution
be put into operation and in sufficient symbol and the words:
time for any individual in the area to *

radiation levels, may apply to the Di.
rector, Office of Nuclear Material -

operate a clearly identifico control 2
cevice which shall be installed in the ; Safety and Safeguards. UE. NuclearRegulatory Commission. Washington,
area and which can prevent the source * D.C. 20555 for approval, prior to use
i om bemg put into operation. ; of safety measures that are alternative CAtTrloN '

~

to those specified in paragraph (c)(6)
of this section. and that will provide at RADloACTIVE MATERIA 1.(s)

'(v) Be controlled by use of such ad- least an equivalent degree of person-
(f) Containers. (1) Except as pro-

ministrathe procedure and such de- nel protection in the use of such
ided in paragraph (fx3) of this sec-; vices as are necessary to assure that sources. At least one of the alternative tion. each contamer of licensed mate-;; the area is cleared of personnel prior measures must include an entry pre- rial shall bear a durable, clearly visible

a to each use of the source preceding venting interlock control based on a
label identifying the radioactive con-% which use it might have been possible physical measurement of radiation

* for an individual to have entered the that assures the absence of high radi- ~

label required pursuant to(2) A
ea. I ation levels before an individual can paragraph (fMI) of this section shallgain access to an area where such bear the radiation caution symbol and

'(vi) Be checked by a physical radj. sources are used. the words " CAUTION, RADIOAC-
ation measurement to assure that TIVE MATERIAL" or " DANGER,-

prior to the first individual's entry
into the area after any use of the

._ RADIOACTIVE MATERIAL" It shall
(d) Airborne radiocefivity crecs. (1) also provide sufhcient information 8 to

source the radiation level from the As used in the regulations in this part permit individuals handling or using
source in the area is below that at ~ airborne radioactivity area" means (i) the containers, or sorking in the vicin-
which it would be possible for an indi- any room, enclosure or operating area ity thereof, to take precautions to
vidual to receive a dose in excess of in which airborne radioactive materi. avoid or minimize exposures.

| 100 mrem m one hour, als composed wholly or partly of li. (3) Notwithstanding the provisions
a (vii) Hate entry control devices re- censed material exist in concentra 4 of paragraph (fx1) of this section la-
uf quired in paragraph (cH6)(1) of this tions in excess of the amounts speci ;T,beling is not required-
* section which have been tested for fled in Appendix B. Table I. Column 1 (1) For contamers that do not con-
E proper iunctioning prior to initial op- of this part; or (11) any room, enclo a tain licensed materials in quantities
; eration with such source of radiation sure, cr operating area in which air. O gTeater than the applicable quantities

on any day that operations are not un* bcrne radioactive material composed n hsted in Appendix C of this part.
interruptedly continued from the pre- wholly or partly of licensed material (ii) For containers contatnmg only
vious day or before resummg oper- exists in concentrations which, aver- natural urantum or thoriam in quanti-

aticns after any unintended interrup- aged over the number of hours in any tits no greater than 10 times the appli-
tion, and for thich records are kept of Iweek during which indhiduals are in cable quantities listed in Appendix C

the dates. times and results of such the area, exceed 25 percent of the of this part.

tests of function. Ne operaticns other , amounts specified in Appendix B (iii) For containers that do not con-
than these necessary to place the ' Table I. Column 1 of this part tain licensed materials in enneentra-
source in safe condition or to ef fect re ;; (2) Each airborne radioactivity area tions greater than the apphcable con-
pans on controls shall be conducted centrations hsted in Appendix B.shall be conspicuously posted with awith such source unless control de- S En or signs bearing the radiation cau- Table I. Column 2. of this part.
vices are functioning properly. The h- tion symbol and the words. (iv) For containers u hen they are at-
censee shall submit an acceptable tended by an individual who takes the
schedule for more complete perio_dic CAttrioN s precautions necessary to prevent the
tests of the entry control and warnmg exposure of any individual to radiation
systems to be established and adhered AIRBORNE RADloACTIVITY AREA oT radioactive materials in excess of
( it) a ose entr exit por. (e) Additional requirements. (1) the limits estabbshed by the regula-

tals that are used in transporting ma. Each area or room in which licensed .tions in this part.
terials to and from the irradiation material is used or stored and shich P (v) For containers when they are in
area. and that art not intended for use contains any radioactive material U transport and packaged and labeled in
by individuals, controlled by such de. (other than natural uranium or thor- [ accordance with regulations of the De-
vices #and administrative procedures as lum)in an amount exceedmg 10 times oartment of Transportation.

the quantity of such material specified ,.," (vi) For containers which are accessi-are necessary to physically protect and
in Appendix C of this part shall besarn against inadvertent entry by any

individual through such portals. Exit conspicuously posted with a sign or ble 8 only to individuals authorized to
portals for processed materials shall signs bearing the radiation caution , hand:e or use them. or to work in the
be equipped to detect and signal the symbol and the words: - vicinity thereof provided that the con-
presence of loose radiation sources h tents are identified to such individuals
that are carried toward such an exit *f T*"8" ' ce by a readily available written record.

*D t a n3 ',,gD[,'*'|g (vill For manufacturing or processand to automatically prevent such
3 ,,

loose sources from bems carried out of n equipment. such as nuclear reactors.tunate of activity date ror ahich actiuty is
the area. estimated. mass enrichment. etc. Teactor components, piping, and tanks.
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PART 20 e STANDARDS FOR PROTECTION AGAINST RADIATION
~ ~

f (4) Each licensee shall. prior to dis- 5 20.203 Procedures for picking up, receiv- Tasts or Exsuet ano Tvet A OUaNT@ts
;; posal of an empty uncontaminated ing.and opening packages-
g container to unrestricted areas- (a)(1) Each licensee who expects to gL J. |c"a,,.f,,,,.,
, remove or deface the radioactive mate- receive a package containing quanti- e.ww.u u
w rial label or otherwise clearly indicate ties of radioactive material in excess of i
" that the container no longer contains the Type A quantities specified in #$ 1 0 00'

8' "
L'*diae"'' ='t"lais- paragraph (b) of this section shall: 7-(1) If the package is to be delivered ,- , ,o

to the licensee's facility by the carrier, y i no

make arrangements to receive the vi i socc
vu as ooopackage ahen it is offered for delivery~

** 'E 20.204 Same: eseeptions. by the carrier; or
Notwithstanding the provisions of (11) If the package is to be picked up 3, ,,. ,, 3.nu,an y.c .ne a, , i w

i 20.203. by the licensee at the carrict's termi- e o name e i m s' em c'*s=
N (a) A room or area is not required to nal, make arrangements to receive no-
I be posted with a caution sign because tification from the carrier of the arriv- 'The reporting recuirements in i 20.205

m of the presence of a sealed source pro- al of the package, at the time of arriv- . n app ved by GAO under number

vided the radiation level twelve inches al-
N from the surface of the source con. (2) Each licensee who picks up a (c)(1) Each licensee. upon receipt of

carrier,e of radioactive material from a
packag a package containing quantitles of ra-tainer or housing does not exceed five

s terminal shall pick up the dioactive material in excess of themilhrem per hour.
o package expeditiously upo,n receipt of g Type A quantitles specified in para-,

g notification from the carrier of its ar* g graph (b) of this section, other than
- rival. those transported by exclusive use ve.-

(b) Rooms or other areas in hospi- f (bul) Each licensee, upon receipt of f hicle, shall monitor the radiation
tals are not required to be posted with ga package of radioactive material. R lesels external to the package. The
caution signs, and control of entrance shall monitor the external surfaces of package shall be monitored as soon as
or access thereto pursuant to the package for radioactive contami- practicable after receipt, but no lateri 20.203(c) is not required. because of nation caused by leakage of the radio-

than three hours after the package is
pthe presence of patients containing by- active contents, except: received at the licensee's facility if re-
pproduct material provided that there (i) Packages containing no more

ceived during the licensee's normal
are personnel in attendance who will than the exempt quantity specified ing working hours, or 18 hours if receiveda take the precautions necessary to pre- the table in this paragraph,. ,g g g g

Rvent the exposure of any individual to (ii) Packages containing no more (2) If radiation levels are found onradiation or radioactive material in than 10 millicuries of radioactive ma- the external surface of the package inexcess of the limits established in the terial consisting solely of tritium, excess of 200 millirem per hour, or atregulations in this part. carbon.14. sulfur 35, or iodine-125: three feet from the external surface of
(iii) Packages containing only radio- the package in excess of 10 millirem

-

acq"* matenal as gases M in sMcial ,per hour.~

(c) Caution sign: are not required to

I"m) Packages containinr only radly ly notify by telephone and telegraph
e- the licensee shall immediate-be posted at areas or rooms containing

radioactne materials for periods el
less than eight hours provided that (1) active material in other than liquid, rnal gram or facsimile. the director of

, the materials are constantly attended form (inc;uding Mo 99/Tc-99m gener ** the appropriate NRC Regional Office
g during such periods by an individual stors) and not exceeding the Type A*, listed in Appendix D. and the final de-

sho shall take the precautions neces- quantity hmit specified in the table ini; livering carrier.
E sary to prevent the exposure of any in. this paragraph; and b

g dividual to radiation or radioactive tv) Packages containing only radion-
"

(d) Each licensee shall establish andmaterials in excess of the lanits estab- uclides with half lives of less than 30
hshed in the regulations in this part days and a total quantity of no more maintain procedures for safely open-
and;(2) such area or room is subject to than 100 millicuries. R ing packages in which licensed materi-
the licensee's control. t al is received, and shall assure thathe monitoring shall be performed as_ such procedures are followed and that

soon as practicable after receipt. butz
due consideration is given to specialsno later than three hours after the-

(d) A room or other area is not re- package is received at the licensee's fa R instructions for the type of packagequired to be posted with a caution cility if received during the licensee's[ eing opened., sign. and control is not required for normal working hours. or eighteen
E" each entrance or access point to asoom or other area which is a high ra. hours if received after normal working { i20.206!

. hours. g Instruction of personnel.f diation area solely because of the pres..

g ence of radioactive materials prepared N Instructions required for individualsI

for transport and packaged and la- (2)If removable radioactive contami-Q working'm'or frequenting any portionbeled in accordance with regulations nation in excess of 0.01 microcuries. of a restricted area are specified in
of the Department of Transportation. (22.000 disintegrations per minute) perR I 19.12 of this chapter.

100 square centimeters of package sur L-

face is found on the external surfaces --

i of the package the licensee shall im. I 20.207 Storare and control of licensed
mediately notify' the final delivering. material. in unrestricted areas.-

f carrier and, by telephone and tele?
graph mailgram or facsimile. the ap k un(a) Licensed materials stored in anrestricted area shall be secured;
propriate Nuclear Regulatory Com.E from unauthorized remotal from the

'For essmple. containers n locations such
mission Inspection and Enforcement'I place of storage-ater. filled canats, storage vaulta. or hot
Regional Ofhee shosm in Appendix D| (b) Licer. sed materials in an unies-
of this part.

'

tricted area and not in storage shall be
,6
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PART 20 e STANDARDS FOR PROTECTION AGAINST RADIATION
(c) The Commission will not approve (a) 0.05 microcuries or less of hydro-tended under the constant surveil y

lance and immediate control of the 11 g any application for a license for dis- gen-3 or carbon 14 per gram of
posal of licensed material at sea unles! medium, used for liquid scmt111ation-

censee. N the applicant shows that sea disposal counting; and
-. E offers less harm to man or the enyt- (b) 0.05 microcuries or less of hydro-*

{ronment than other practical alterna-
- gen 3 or carbon 14. per gram of animalwaste DisrosAL tive methods of disposal. tissue averaged over the weight of the

$ 20.301 General requirement. entire animal; provided however.
- No licensee shall dispose of licensed **# #

.this section in a manner that would: material except: g

. permit its use either as food for3 (a) By transfer to an authorized re- _

humans or as animal feed.a cipient as provided in the regulations $ 20.303 Disposal b3 release into sanitary *aI in Parts 30, 40, 60. 70 or 72 of this semerage s3 stems. (c) Nothing in this section, houerer.
- chapter, whichever may be applicable; #'"*" ** * *No licensee shall discharge licensedor cords shos.ing the receipt. transfer

material into a sanitary sewerage and disposal of such byproduct materi-sys al specified in $ 30.51 of this chapter;
(a t s re ily soluble or dispersible

'

(b e uantity of any licensed or (d) Nothing in this section relieves

I (b) As authorized purruant to other radioactive maternal released the licensee from complying with
e i 20.307; or into the system by the licensee in any other applicable Federal. State and

one day does not exceed the larger of local regulations governing any other*

2 paragraphs (b)(1) or (2) of this section. toxic or hazardous property of these
| (1) The quantity which. If diluted by _ materials.

I (c) As provided in $ 20.303, applica '!
2 ble to the disposal of licensed material g' the average daily quantity of sewage

_

released into the sewer by the licensee. 5 20A01 Records of su rs ey s. radi. tion
0 by release into sanitary sewerage sys- a will result in an average concentration monitoring. and disposal
; tems, or in i 20.306 for disposal of spe a equal to the limits specified in Appen- ga cific wastes, or in i 20.106 (Radioactiv- g dix B. Tab;c I. Column 2 of this par
; ity in effluents to unrestricted areas). ur

2 en times the quantity of such jof all individuals for whom personnel
material specified in Appendix C of . monitoring is required under i 20.202

- this part: and erof the regulations in this part. Such

co ssa t n m$ 20.302 Method for obtaining approsal of (c) The, quantity of any licensed or
proposed disposal procedures. Other radioactive material released in

contained in that form or on clear and*(a) Any licensee or applicant for a 11
cense may apply to the Commission hly of ter ,

legible records containing all the in-

for approsal of proposed procedures to leased by the hcensee, will not result formation required by Form NRC-5.

in an aserage concentration exceeding The doses entered on the forms or re-
dispose of licensed material in a

the limits specified in Appendix B. cords shall be for periods of time not
manner not otherwis,e authorized in Table 1. Column 2 of this part; and exceedine one calendar quarter.
the regulations in this chapter. Each -

application shou'd include a descrip-
; tion of the Lcensed material ud any f (b) Each licensee shall maintain re-;; other radioactive material involved. in- (d) The gross quantity of licensed ; cords in the same units used in this

~

= ciudmg the quantities and kmds of and ether radioactne material, exclud * part. showing the results of surveys re-
$ such material and the lesels of radio- ing hydrogen-3 r.nd carbon-14. released " quired by 120.20ltb). monitoring re-
. tctivity intohed. and the proposed into the sewerage system by the licens- Iquired by !! 20.205tb) and 20.2C5t c)." manner and conditions of disposal. ce does not exceed one curie per year. ;and disposals made under 11 20.302.The application should also include an The quantities of hydrogen-3 andi 20.303. and deleted i 20.304 eanalysts and evaluation of pertinent carbon 14 released into the sanitary I

information as to the nature of the en- seserage system may not exceed 5 (c)(1) Records of individual exposure
vironment. including topographical, curies per year for hydrogen-3 and I to radiation and to radioactive materi-
geological meteorological, and hydro- curie per year for carbon-14. Excreta al uhich must be maintained pursuant
logical characteristics; usage of ground from individuals undergoing medical to the provisions of paragraph (a) of
and surface waters in the general area: diagnosis or therapy with radioactive this section and records of bioassays,othe nature and location of other po- material shall be exempt from any including results of ahole body count-"

teritially affected facilities; and proce' limitations contamed in this section. ing examinations, made pursuant to*

dures to be observed to minimize the o i 20.108. shall be preserved until thea
k Commission authorizes disposition.risk pf unexpected or hazardous expo- '

i ec reds of s'iws5 20.305 Treatment or disposal by inciner-e
atiori. * and monitoring which must be main-

- tained pursuant to paragraph (b) of
No licensee shall treat or dispose of * this section shall be preserved for two

[ Ebs The Commission will not approve licensed material by incineration years after completion of the sursey
- any application for a heense to receive except for materials listed under execpt that the following records shall
N heensed material from other persons ( 20 306 or as specifically approved by be maintained until the Commission
rt ;or disposal on land not osTied by the the Commission pursuant to authorizes their disposition: (i) Re-'

I Federal government or by a State gov. Il 20.106(b) and 20.302. cords of the results of surseys to de-
ernment. termme co.npliance with ! 20.103(a);e 5 20.306 De.sposal of specific wastes.

(ii) in the absence of personnel moni-
Any licensee may dispose of the fol. tormg data, records of the results of

lowing licensed material tithout surveys to determine external radi-
regard to its radioactivity- ation dose. and (iii) records of the re-
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PART 20 * STANDARDS FOR PROTECTION AGAINST RADIATION
~ - (b) Doentyfour hour nof(fteatiors.(1) A description of the licensed ma-sults of surveys used to evaluate the mvohed, including kind, quanti. Each licensee shall within 24 hours

release of radioactive effluents to the , notify by telephone and telegraph.ty, chemical. and physical form;
description of the circum- d| mallgram, or facsimile, the Director of. environment. (2) A

stances under which the loss or theft - the appropriate NRC Regional Office~

occurred; e listed in Appendix D of this part of

f (3) Records of disposal of licensed (3) A statement of disposition or [ any incident involving licensed materi-

probable disposition of the licensed w{r.1 possessed by him and shich mayOmaterial made pursuant to il 20.302,
material involved; have caused or threatens to cause,"20.303, and deleted i 20.304 * are to be .

(4) Radiation exposures to individ-
. maintained .until the Commission au- uals, circumstances under which the

-(1) Exposure of the.whole body ofQhorizes their disposition. exposures occurred, and the extent of
possible hazard to persons in unres- any individual to 5 rems or more of ra-
tricted areas; diation; exposure of the skin of the

~

(4) Records which must be main- (5) Actions which have been taken. shole body of any individual to 30tained pursuant to this part may be r sill be taken, to recover the materi- rems or more of radiation; or exposurethe original or a reproduced copy or
' *is duly authen ica ed b h bee or s 11 p d to pre (2'The release of radioactive matert-authorized personnel and the micro " vent a recurrence of the loss or theft |e

al c neenusMns wMeh H avnaM
form is capable of produemg a clear R of licensed material' filing the sTitten I

a
t ovn a penod of 24 hours. wouldand legible copy after storage for the (c) Subsequent to exceed 500 times the limits specifiedperiod specified by Commission regu- report the licensee shall also report for such materials in Appendix B.. lations. any substantive additional informa- Table 21 of this part; or2 (5)If there is a conflict between the tion on the loss or theft thich be.

: Commission's regulations in this part. comes available to the licensee, within (3) A loss of one day or more of the
a license condition, or technical specifi- 30 days after he learns of such infor- operation of any fac2ities affected; or

cation or other sTitten Commission mation. 7
* approval or authorization pertaining (d) Any report filed with the Com :-(4) Damage to property in excess of

to the retention period for the same mission pursuant to this section shall ;12.000*
type of record, the retention period be so prepared that names of mdivid w-

specihed in the regulations in this uals who may have received exposure ~1 (c) Any report filed with the Com-part for such records shall apply to radiation are stated in a separate $ mission pursuant to this section shallunless the Commission pursuant to part of the report.
i 20.501. has granted a specific exemp- B be prepared so that names of individ-
tion from the record retention require- g uals who have received exposure to ra-

{diation will be stated in a separate
~

ments specified in the regulations in
I 20.803 ktmcations of m.eidents..

art of the report.this part.
(a) Immediate notifiention. Each 11--

Icensee shall immediately notify by I(d) For nuclear power reactors !!.
, telephone and telegraph. mailgram or Icensed under i 5031 or i 5032. the in-d

5 20.802 Repe-ts of theft or loss of li. , facsimile, the Director of the appropri 2 cadents included in paragraph (a) and
censed materi.I s ate NRC Regional Ofhee listed in Ap a paragraph (b) in this section shall in~

(a) Each licensee sitail report by ipendix D of this part of any incident * additicn be reported pursuant to
telephone to the Director of the ap. mv Iving byproduct, source. or special :L150.72.nuclear material possessed by him andpropnate Nuclear Regulatory Com- h may have caused or threatensk mtssion Inspection and Enforcement 5 20. sos NsM

k Regional Office listed in Appendix D *

--

E of this part immediately after its oc-
,_ (1) Exposure of the whole body of cessise le*els and concerurations.

i 20 so; Reports of oseresposures and u.
g currence becomes known to the licens. any individual to 25 rems or more of 3ee. any loss or thef t of licensed materi- a)In addition to any notification re-

al in such quantities and under such radiation; exposure of th* skin of the g u(ired by 1 20.403 each licensee shallq
whole body of any individual of 150 Ecircumstances that it appears to the 11
rems or more or radiation;or expurure

make a report in writing within 30
censee that a substantial hazard may days to the Regional Office listed in
result to persons in unrestricted areas. of the feet, ankles. hands or forearms ? Append:x D of this part. sith a copy

"" g of any individual to 375 rems or more to the Director of Inspection and En-

g of radiation or forcement. U.S. Nuclear Regulatory

(2)The release of radioactive materi. Commission. Washington. D.C. 20555.e_
(D) Each heensee wno is requireo to * al in concentrations which. if averared J,f:

rpake a report pursuant to paragraph N over a period of 24 hours, would (1) Each exposure of an individual
(a) of this section shall, within thirty exceed 5.000 times the limits specified h app ca14(30) days after he learns of the loss or for such materials in Appendix B. h0ms t 0 r 201p ,, t

2 theft make a report in writing to the Table II of this part: or
license; (2) each exposure of an indi-

, appropriate NRC Regional Office (3) A loss of one working week or ridual to radioactive material in excess. listed in Appendix D of this part with more of the operation of any facilities of the applicable hmits in
-copies to the Director of Inspection af fected; or 2 il 20.103taH 3 ). 20.103t a H 2). 20.104 t b)

and Enforcement. U.S. Nuclear Regu'. =e-* E or the license:(3) levels of radiation orlatory Commission. Washineton. D.C * a
g g concentrations of radioactive material

20555. settmg forth the followmg in. . (4) Damage to property in excess of * in a restricted area m excess of any
formation: g $200.000. O other apphenble limit in the license;

(4) any incident for which notificationSection 20 304 prouded for bunal of 7- is required by 120.403. and (5) levels
small cuantit.es of 1. censed rnatenats m soil. of radiatson or concentrations of radio-Notice et its celetion appears m the Trntm
Rn:stra ot October 30.1980 s45 FR 117521. actis e material ts hether or not involv-
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PART 20 * STANDARDS FOR PROTECTION AGAINST RADIATION
quarter of calendar years 1979 and 8 26.448 Reports of personnel momtormging excessive exposure of any individu. 1980, submit to the Director of Man- en termination of employment or

allin an unrestricted area in excess of asement and Program Analysis. U.S. week,
ten times any applicable lirnit set Nuclear Regulatory Commission,
forth in this part or in the license. Washington. D.C. 20555. the reports (a) This section applies to each

k Each report required under thin para- specified in paragraphs (a) and (b) of person Heensd W h Conunen W
(1) Operate a nuclear reactor de-= 6raph shall describe the extent of ex-

this section coverms the pr,e, ceding cal. - afgned to produce electrical or heata posure of indtviduals to radiation or to endar years 1978 and 1979.
" radioactive material including esti. (a) A report of either (1) the total ; energy pursuant to i 50.21(b) or
O mates of each individual's exposure as number of individuals for whom per e i 50.22 of this chapter or a testing fa-

required by paragraph (b) of this sec- sonnel rnonitoring was required under ; cility as defined in i 50.2(r) of this
tion; levels of radiation and concentra- t 20.202(a) or i 34.33(a) of this chapter - chapter;
tions of radioactive material involved; during the calendar year; or (2) the (2) Possess or use byproduct materi-
the cause of the exposure. levels or total number of individuals for whom al for purposes of radiography pursu-
concentrations; and corrective steps personnel monitoring was provided ant to Parts 30 and 34 of this chapter;
taken or planned to assure against a during the calendar year: Provided. ~

recurrence. however, That such total includes at*
1 east the number of individuals re- *

(3) Possess or use at any one time,quired to be reported under paragraph for purposes of fuel processing. fabri.~
to) Any report filed with the Com. (ax1) of this section The report shall catmg. or reprocessing, special nuclearmission pursuant to paragraph (a) of indicate shether it is submitted in ac- material in a quantity exceeding 5.000

this section shall include for each indi. cordance with paragraph (ax1) or :-
vidual exposed the name. social secu. (ax2) of this section. If personnel grams of contained uranium 235, ura-

nium 233, or p'lutonium or any combi-rity number, and date of birth, and an monitoring was not required to be pro E nation thereof pursuant to Part 70 ofvided to any individual by the licensee ,estimate of the individual's exposure.
The report shall be prepared so that under il 20.202(a) or 34.33(a) of this . this gapter;
this information is stated in a separate chapter during the calendar year, the * (4) Possess high level radioactive

,

part of the report. licensee shall submit a negative report waste at a geologic repository oper-
(c)In addition to any notification re a indicating that such personnel mon). ations area pursuant to Part 60 of this

quired by i 20.403. each licensee shall j toring was not required. chapter; or

make a report in writing within 30 - (b) A statistical summary report of -

days to the appropriate NRC Regional [ the personnel monitoring information _
- recorded by the licensee for individ. (5) Possess spent fuel in an inde-

O!! ace listed in Appendix D. with a uals for shom personnel monitoring pendent spent fuel storage installation-

copy to the Director of Inspection and was either required or provided, as de. - (ISFSI) pursuant to Part 12 of this,, Enforcement. U.S. Nuclear Regulatory scribed in paragraph (a) of this sec % chapter:or; Commission. Washington D.C. 20555, tion. mdicatmg the number of individ- 2 (6) Possess or use at any one time.,

! of levels of radiation or releases of ra- uals whose total whole body exposure " for processing or manufacturmg forir dioactive maternal in excess of lunits recorded durms the previous calendar I distribution pursuant to Parts 30, 32[specified by 40 CTR Part 190. "Envi- year sas in each of the following esti * or 33 ci this Chapter, byproduct n ate-. ronmental Radiation Protection mated exposuke ranges: rial in quantities exceedmg any one cfStandards for Nuclear Power Oper-
ations, or in excess of license condi- the following quantities:
tiens related to compliance with 40 f *'"*'" '% ?**' *'9'

' I. '
,

CFR Part 190. Each report required * **"*"'' %.
under this paragraph shall describe ! c~en -. . % u,.
the extent of exposure of individuals 1 % 7 ",,,,,7 2 - i Z Z ' "'
to radiation or to radioactive material; onmon ._ ; __ _

of radioact've material involved; the " " ' " - - ._ c ,y . . , _ _ _ , _ _ j|%, __ , ,

lesels of radiation and concentrations c rs e c s _ _ ___ _ _
,

! cao '*e - - - - - 'oe
cause ci the exposure, levels or con- E r* ' ~ ~ ~

-

**** 'd- - -- - yd_y_._centrations; and corrective steps taken 2e3 -

---_b_---- .ms _ _ . __J ,e
or planned to usure against a recur- 3"* -- - - howwe - _._ ! io
rence. ine'.uding the schedule for 'U~_ _ __ ZZZ M'**--- -i t oocS
etchievint ecnformance with 40 CFR s=7 .. _ _ _ . _ . j _ .. _ _ _

ggog see . _ _ _ m_._-- e., .c a e e-se wwm w i re su ..m .~
,3,

- -

,,,,,,,,, , ,, , ,,, m _ ,Part 190 and associated license conds- F** . -a
~, , m,., .

to m u **"

5 20.406 [ Reserved] [ _

E employment with a licensee describe
(b) When an individual terminates

.

5 20.407 ' Personnel monitoring reports. ''*** '" "*c'r *** * 'a. .- w e 5 - in paragraph ta) of this section, or an
'***"''''9"***''''#*"""''"9"'*'9' * individual assigned to mork in such &Each person described in 120.408 of

this part shall within the first quartet The low exposure range data are re- licensee's facility but not employed by
: of, each calendar year. submit to the quired in order to obtam better infor- the licensee, completes the work as-

Director of Management and Program mation about the exposures actually signment in the licensee's facility, the
; Analysis. U.S. Nuclear Regulatory recorded. This section does not require licensee sha!! furnish to the Director.

f Commission. Washington. D.C. 20555, improved measurements.
the reports specified in paragraphs (a)

;and (b) of this section covering the ' A heensee t hose lleense expires er termi- obtamed for 1918 and 1979 pursuant to this
- % e onM e W m
precedmg calendar year 8 All other nates prior to, or on the last day of the cal- pararraph. and the benefsts derned there-persons specifically licensed by the endar year. shall subrrut reports at the exps- from and may take setion, meludms pub a-Commission shall, within the fin, ration or termmation of the beense. cover- cation of nonce of proposed rulemakmg. toing that part of the year durmt shich the

beertse nas m cffeet. extend or others se modafr this reportmc
requirement.
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' PART 20 o STANDARDS FOR PROTECTION AGAINST RADIATION
of Management and Program Analysis, any rule. re'gulation, or order nasueaU.S. Nuclear Regulatory Commission.

thereunder, or any term, condition, or
Washington. D.C. 20555, a report of limitation of any license issued there-the individual s exposures to radiation

= under. or for any violation for which a
and radioactive material, incurred

; during the period of employment or license may be revoked under section

; work assignment in the licensee's fa a 186 of the Act. Any person who will-
fully violates any provision of the Act

; cility containing information recorded |A
by the licensee pursuant to " or any regulation or order issued

thereunder may be guilty of a crimeg

; 1120.40lta) and 20.108. Such report and. Upon conviction, may be punishedshall be furnished within 30 days after
by fine or imprisonment or both, as

the exposure of the individual has provided by law'been determined by the licensee or 90
days after the date of termination of -

employment or work assignment,
whichever is earlier.

-

20109 Notifications and reports to indi-
viduals.

(a) Requirements for notifications
and reports to individuals of exposure
to radiation or radioactive material are

$ pecified in i 19.13 of this chapter.(b) When a licensee is required pur.
s

; suant to il 20.405 or 20.408 to report
a to the Commission any exposure of an

individual to radiation or radioactiveE .

f material, the licensee shall also notify
the individual. Such notice shall be
transmitted at a time not later than
the transmittal to the Commission.
and shall comply with the protisions
of i 19.13(a) of this chapter.

-

~

Excrr71ons A2fD ADDITIoNA2.
Rteurarutzers

5 20.501 Applications for enesnytions.

The Commission may, upon applica,
tion by any licensee or upon its own
initiative, grant such exemptions from
the requirements of the regulations in,

; this part as it determines are author.
*

ized by law and will not result in

[ undue hazard to life or property.
I I 20.502 Additional requirements.

The Commission may, by rule. regu.
lation, or order, impose upon any 11-
censee such requirements, in addition
to those established in the regulations
in this part, as it deems appropriate or
necessary to protect health or to mini-
mize danger to life or property.

Euroacrutxt
.

I 20.601 Violations.
An injunction or other court order

may be obtained prohibiting any viola-
tion of any prortsion of the Atomic

: Energy Act of 1954, as amended. or
: Tatle II of the Energy Reorganization !

a Act of 1974 or any regulation or order |
' issued thereunder. A court order may )

be obtained for the payment ci a civil Norr: The reportma and record keenms
penalty imposed pursuant to section requirements contained m this part hate
234 of the Act for violation of section been approsed by the General Accountmg
53.57.62.63.81.82.101.103.104.107
or 109 of the Act, or section 206 of the Ornee under B 180225 tR0043), (Roo44:-
Energy Reorganization Act of 1974 or and Rooe43.

45 s ptember 1.ies2

. . -_. . . . - -



Note

Appendices A, B, C, and D can be obtained from your regional NRC
office, if appropriate.
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LD 2220 PORTABLE LEVEL DETECTOR

TRANSPORTATION GUIDELINE

-

]

This advance information is being released prior to

.

final publication. Training Manual Form 5606 is
'

scheduled for distribution this summer.
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TRANSPORTATION GUIDELINE
c

#
1

In addition to NRC regulations controlling the use of radioactive materials, '

there are government regulations fe.g., D.O.T., I.A.T.A., I.C.A.O.) that
control the transporr of such materials via land, air or water. Should the

need arise to transport the LD2220 to another location or to return it for

service or disposal, there are procedures that must be followed in packaging, ,

j marking, labeling, and documenting the shipment to comply with the regulations.
'

i
j This guide is intended to be an aid in doing so. You are encouraged to obtain
i

the latest copies of transportation regulations. Names and addresses where you'

can order the most commonly used regulations can be found at the end of this
'

guide,

i

PACKAGING

:
'

The shipping / storage container the LD2220 was originally shipped in is an
approved DOT Type 7A container. It is an appropriate shipping container for

the device and should be retained for storage and for reuse in transporting the
device should the need occur. '

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

detach the head assembly from the pole / meter assembly.

,

o Place the head assembly in the form fit foam cavity of the shipping /
'storage, container and replace the top foam piece. Place the lid on the

container and secure it using the snap lock ring.
,

-

A security seal must be affixed before the package may be transported byo

carrier. This can be a lead seal wire, a security tape or any type of

seal which is (a) not readily breakable and which, while intact, (b) will

be evidence that the package has not been opened. A simple wire seal is a-
good idea to. prevent inadvertent opening regardless of what security seal

is used. Asmal}pieceofwiretwistedthroughthe~1atchcar. accomplish
this.

48
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_ _ __ . _ _ _______ __________

o The container must be in good condition. If the original container has

signs of damage that could affect its integrity, contact you- Fisher
representative to obtain a new container.

Make sure old shipping labels and markings have been removed beforeo

transporting. Do not remove markings and labels required for transport
,

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

DOT 7A markings). See the following sections for detailes

PACKAGE MARKINGS

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

RADIOACTIVE MATERIAL NOS |

USA DOT 7A TYPE A. H 2974 !
NSSI 5711 ETHERIDGE HOUSTON, TEXAS

If the original decal or marking bearing this information has been removed from

the shipping container, affix a new label. It can be placed anywhere it does

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

LABELS

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

If a label is missing, it must be replaced before transporting. They can be

obtained from authorized carriers (e.g., Emery, Federal Express, Roadway, etc.) or from
N.S.S.I., 5711 Etheridge, Houston, Texas 77234.
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i

Two (2) " Radioactive II" labels applied to opposite vertical sides ando

marked with:

Contents - Am 241

Activity - .200 Curies
Transport Index - 0.5

RADIDACTIVE 11
: :. /

s"
.._, .,,. . f*

g <
%, ,|

o One (1) " Danger" label applied. adjacent to one of the radioactive labels.

DANGER !
;

jeen
i

!
!
!.
3
I

.

The following diagram shows the proper placement of labels and markings for
transport.

A.*
wu , ,,, ,, m .e aw -

'""f^'.',',"**- kN'

.

3 Ci
3,g amGr# M ' '

a k N

a On BackC

i
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DOCUMENTATION

To transport the LD2220 by highway in a company vehicle, a copy of the shipping
papers must be kept next to the. driver on the seat or in a pouch on the door of

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

the opening instructions, is found in Attachment A. The paperwork you can use

may be duplicated on another form, however, the precise words and the sequence
in which they appear must not be altered.

To truck air freight the LD2220, a " Shippers Declaration for Dangerous Goods:

as well as a shipping bill must be filled out. Find examples of these forms

for Emery Air Worldwide in Attachment B. Again the information on these forms

may be duplicated, however, the precise words and sequence in which they appear
must not be altered. NOTE: These forms are filled out per Title 49CFR regu-

lations and are appropriate for transport within continental U.S. For ex-

continental U.S. shipments, the forms must be filled out per IATA/ICAO regula-

tions and copy of the the source "Special Form Certificate" must accompany the
air bill. See examples of these forms in Attachment C.

GENERAL INFORMATION

|
Transport by company vehicle (e.g. to another plant site): |

| 1. Shipping papers (see " Documentation" and Attachment A) must accompany

| the driver, either in the front seat or in a pouch on the door of the

vehicle.

|

| 2. The bucket containing the head assembly should be transported in the
r

l
locked trunk of the vehicle. If an open bed vehicle is used (e.g. pickup

truck), the bucket must be secured to the frame of the vehicle. Bungee
cords or tie downs can be used for this. In either case, the bucket

should not be able to move around within the vehicle under normal
transport conditions.

1

|c

|
1
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3. While at a temporary job site,aat all times the device should either be
kept-locked in-the truck of the vehicle, secured to the vehicle, locked in
a storage area or attended by an authorized individual who has been
trained in the safe use and operation of the device.

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

1. The device may not be transported on or carried onto a passenger aircraft
(i.e. Air Cargo only).

2. When transporting the device to a facility, make arrangements with them
to receive or to pick up the device.

3. Ship the " hazardous" head assembly on a separate bill from the "non-
hazardous" pole assembly. (See shipping bill examples in Attachment B.).

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

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

f

l

|
'

1
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RETURN FOR REPAIR OR DISPOSAL

1. Return the device to:

Nuclear Sources and Services, Inc.

5711 Etheridge.

Houston, Texas 77234

Notify your Fisher representative that the device is being returned.

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

!

i

4

1

'f

:i

i
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.

ATTACHMENT A

o Shipping Papers

o Opening Instructions

54
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SHIPPING PAPERS

FISHER CONTROLS TYPE LD2220
'

PORTABLE LEVEL DETECTOR

One (1) metal can, radioactive material, special form, n.o.s. , UN2974,
Radiation Level Detector, Am Be, solid - special form, 200 aC1, Radioactive'

,

Yellow II, 0.5 transport index, container DOT Type 7A-USA, cargo aircraft only.

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

Signed

,

i

(company)

(street address)
!

4

i

j (city, state, and zip)

.

4

,

4

(telephone)
!

.

i
|
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_ _

OPENING INSTRUCTIONS

FISHER CONTROLS TYPE LD2220

.

* NOTICE - READ BEFORE OPENING PACKAGE
*

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

1. A foam packed cardboard box containing the pole and meter assembly, head-

phones, carrying strap, and packets including instruction and training
manuals. A wipe test kit and the source special form certificate are

also included.

2. A metal bucket containing the head assembly with the radioactive source.
Do not open this container until either the person to whom the package'is
addressed or the safety officer at the site has been notified.

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

NOTE: The metal bucket should not be discarded; it is to be used in the
storage of the device and it must be used in any transfer of the device from
the site, either to change locations or to return for repair.

;

i

1
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<

.

ATTACHMENT B

i

Example " Shipper's Declaration of Hazardous Goods; o

Example - Shipping Billso
<

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

4

i

!
!

.

4

.

:

|57
gdd[[[5520/ee

_ _ _ _ - --. - - _ _ _ _ _ _ _ _ - - . __ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ - _ _ - _ _ _ _ _ - _ _ - . . .



_ _ _ . _ . _ _ _ _ _ ._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _____ _ _ _ _ _ _ _ _ _ _ _ _ . - - - . _ _ _ _ _

SHIPPER'S DECLARATION FOR DANGEROUS GOODS

:
Shipper jAir Waybill No ,

Page of Pages

Shipper's Reference Number
taoreas)

Consignee
,

A
,,mw-a-

Five completed and signed copies of this Declaration WARNING
must be handed to the operator.

TRANSPORT DETAILS Failure to comply in all respects with the applicable
Dangerous Goods Regulations may be in breach of

this snioment is ..tn n ene Airport of Departure the applicable law, subject to legal penalties. This
|limitations prescribed f ' Declaration must not, in any circumstances, be ;

"''""*"#"''#'''
completed and/or signed by a consolidator, a {

K C G forwarder or an IATA cargo agent.

* ~ #Airport of Destination '

| rm WO(1* gyg |R ADIOACTIVE l

Parrs 171 and 172 of 49CFR
NATURE AND QUANTITY OF DANGEROUS GOODS

gu ,3,c, j , o, ,, 7, g,ng,m,, g,c,, y,,,,,,,,
. .. . . . . . . . . . . . . . . , . . . . . . . . . . . . . .

Dangerous Goods identification j !
'

, ..-. g,

g(Pmper Shoomg Name Cass or Onean

!wi -

. . ...:...... . . .....
,

:

Radioactive Material
Special Form, N.0.S. IUN2974| ;Am-241 SolidSealdd,

iSource 1, Type A
,

|

-

; Package x .200 Curies<

* '

III
iYellow
!TI .5

% g
-

-

.

.

Addi5on~aIIIa'nd!7n~ gin ~f orma5on
~ ~ ~~~~~ ~ ~~ ~ ~~

~ ~

% %This sinprnent prepared according tot 3 49CTR O iATA R.guinons

I hereby declare that the contents of this consignment are fully and Name/ Title of Signatory
accurately desenbed above by proper shipping name and are classified,
packed, marked and labelled, and are in all respects in the* proper Place and Date
condition for transport by air according to the applicable Intemational and
National Govemment Regulations

|Signature
,

Isre .varnung acover

Form OP -30 JAN 1983 PR!NTE0iN U S A

DESTINATION COPY
. . . - - -. _ - _- -
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i
1

| UNITED STATES / CANADA | | INTERNATIONAL |

STANDARD SERVICES AM PM NON-DUTIABLE DOCUMENTS

gjy y gg PACKAGES / CARGO URGENT POUCH
URGENT LETTER URGENT PACK
URGENT POUCH

AMGES/ CARGO
| FORM OF PAYMENT |

URGENT PACK
FIRST CLASS

$$p'br D Get SpeCin SERwCES euSiNESS CtASS O
Cash Same Day 9AM Day 2 STANDARD CLASS 0BoH t

s gnee

mee,.oo $ | Saturday Delivery OTHER
By- Other

Entpper's Account Number Date Origin Airport Shipment Number Doetonetton Airport Gatewey

26862
from: -t t r wre To: a +;a* a we **r*

Conect
s w chwgee

. On oelleery .. ,,., . ar . aa,.: ; ,, -

') C.0.0. )
4;. rtas

s -

. v... -.,, co , ., e -.
check

Payabee To

yye Zee Cooe incomroepsnoooer s Reoorence No Zoo Cace (Aequerees peg ,,

i liI i i I ec"* IIII III
No. Pieces Description and Merts W Weight Pockage Dimenelona

5 gal. metal can PCS. L Mr H
1 radioactive material, special form, 7 lbs.

N.0.S.

~ ~ ' """**"SPECIAL INSTRUCTIONS:
At Ongwn

Base charge

NeTo.~e . "sa? At Destsnatoon
suoloca no serme end snooper s X ***=*==w*"=e** INTERNA TIONAL & CANADIAN
conmuone on reverse signature y=_==*,**,****,,,'"." SHIPMENTS ONLY

'""

" " " . . - - TOTALrme -_ . w, , am = .me e no em r e c.wa .m m.m en m.
***'* *;** ** ** **r,f***' "'** [L***,*, *f'y _ ,," ***% oeenenoenmedAt_

.=7 , :::'." .,"*" o':||::. :|"|:" :::*,." m . .:|"r , t.De' * * * ** :'
;-s;|e - ~ m . ny n y n =,,, n y,,r,,,,,,,, n , g n , ,,,. .ee --

|* sn.oo. Cons,g m ,,,,,Blil To: ,,,,, 7,,, o , , , , , , , , ,
aeorens eem. tne stor

*Y: M AO.
AD-

NoY*a'*.*.* ENS.e .n u s a No"nN?n?oc" cut oseer 1 Consegnee's Copy

59 |
|
1
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I uNorzo srAresiCanAoA | | nureRuarroust |

STANDARD SERVICES AM PM NON-DUTIABLE DOCUMENTS

MQ Q Qg PACKAGES / CARGO URGENTPOUCH 0
URGENT LETTER URGENT PACK
URGENTPOUCH

| FORM OF PAYMENT | URGENT PACK Q PACKAGESICARGO

FIRST CLASS
NIphe GBL BUSINESS CLASS 0PECIAL SERVICES

0 $$'s gnee Cash Same Day 9AM Day 2 STANDARD CLASS

accenoa $ | Saturday Delivery OTHER
By: Ogpeg

Shipper's Account Number Dete Origan Airport shipment Number Doetsnetion Airport Gateway

26861
,,.m: ..r ,. - , . T.: . . + - . , . . .

Codfect
s w cne.,e.

-. . <> ,.u. - u on oeuvery

) c.o.a. )..
., .a ,

. :+ ,

S

. m. .- co,r ,,, , . . , _ . ..

cnoc.
Psyeban To

g,, u. se n t~ .e,- . - zo - e e,

IIII III er- 1III III
No. Pieces Description and Merts *f Weight Package Dimenelone

#* ' " "
1 Instrument 7 lbs.

~~~ "~~ ~ ~ ' ~ ~ ' " " "SPECIAL INSTRUCTIONS: * * V '*

At Orogon

now cnege
57. ~.."mE At Destanaraon

Sub6ect se serme end Snoooer s X ==*==*=====w'** INTERNA TIONAL & CANADIANconen6ana on renvee Sognatswo y,,,, *[7 * " SHIPMENTS ONLY '""

A us. .e_ sue , bY E n," #
w-
,

_ o, 4g

Mea W * """'.~J "" "" :::' " .".7 *, ?.No "1-

p g* p 7 p A pe= e w - . w ase ear e a - = w. Qehr

Co"**"" D %,*BIII To: oG'' sn'o*" ,

rm,, o,e sen sawAner.s3 8e80.
The 3,ap

*Y
***"a"o AO-
oneer n

AD-

NoWeO*e'"n#Nua. usa 'w555"cNaus caner f Consignee's Copy
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ATTACHMENT C

Example " Shipper's Declaration for Dangerous Goods"o

o Example - Shipping Bills

o Example - Special Form Certificate-

|

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

j
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,

*
. .

SHPPER'S DECLARATlON FOR DANGEROUS GOOOS

Shipper
Air Waybill No

Page of Pagesi

Shiocer s Reference Number
twt 0F'000

%Consignee,

% ENTEWM s h
'

==w ,
-

,

|

-Five completed 3rsd signed cocies of Ints Declaration pggygyg j:

m:st.be handec to tre ocerator |
. ,

Ip4ANSPORT DETAll.S Failure to comply in all respects with the apotecabee i

Oangerous Goods Regulations may be in breach of )
in.s sniemene 5 ..in.n ene a.tocrt 9 Ceoartu e the appiscabie law, subsect to legal penalties This |

r

Declaraton must not, in any circumstances. be
, o, e completed and/or signed by a consolidator. a i

'

;-^^-'0- C A83GO forwarder or an IATA cargo agent
M $E"" .

S"'"''''*U' "''"#*' ' ' '
A.rocrt et Destir ation

| Wra7MR AOlOACTIVE | |
,

*# '

NATURE AND CU ANilrY OF OA."GEROUS GOODS
suo secoc- + ' e isis orgemus ccms a-;um: rs

. . . . . . . . . . . . . . . . . . . . _ . . . . . .

|Cargerous Goccs Icer'nficanon4

. . . . . . .. . .

'

a or s on ..m e,e twe e a.m.it % s e aw
, , , .

O% wv iat
w

. .. . . . . . . . . .. . . . .

IRadioactive Material, 7 UN2974 AM-241 Solid Sealed,

'Special Form, N.O.S. Source 1, Type A
' Package X.200 II [

'

Curies Yellow
II.3 i

'

! DIM
' 30 x 30

x 40 cm
Each

SP. Torn
Certif: -

* NOTE: Fill in Special Form cate nd.
Certificate number I
here. * Attaen4d

_______________________________________________________________________I4,

Adcitional Mandling information |
I

I
The shemmit prieured accankg tec C 49CFR h LATA Reguiscons

I hereby declare that the contents of ines consignment are fully and iName ? fie 9 Signatory
'accurately described above by CroDer shipping name and are Classified. !

packed. marted and faceeled. and are en all respects in tho' proper : ,c, ,no 33,, |

Condition for transport by aer according to the applicaDie Intemational and g
National Govemment Regulations 62 | 3.gnature g

i

.h | g
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| UNITED STATES / CANADA | | INTERNATIONAL |

STANDARD S:RVICES AM PM NON-DUTIABLE DOCUMENTS

M/FLM/DE PACKAGESICARGO URGENTPOUCH
URGENT LE TTER 0 URGENT PACK

URGENTPOUCH

| FORM OF PAYMENT |
URGENT PACK Q PACKAGESICARGO

FIRST CLASS

Q 'I %r GBL gygggggg g(pggPECIM SEMICES,b p

@' 's gnee Cash Same Day 9AM Day 2 STANDARD CLASS$
| Saturday Dehvery D OTneRnece d

By: $ Other
Shopper's Account Number Date Orsgtn Airpart shipment Number Doettnetbon Attport Gateway

26863
From: > To: -.

Collect
ShWper's Cheapes

on Dettvery

C.O.D. '

.

8

~

Company . ...> n.

Check
PayabM To

[Q,, y* z.e caae n e earsn.ooer e n.oea nee no : a cae r a ...a,

IIII | | | L ,' | | | | | | |-

No. PInces Description and Marks W Weight Package Dimenelone
PCS. L W H

y Dangerous goods as per attached
shipper's declaration 7 lbs.
Cargo Aircraft Only

~~~'~ ~ " ~~' "'"* "'SPECIAL INS TRUC TIONS:
As Orogon

g g g
Sase Charge

N'eE~. "snU At Destanaison
ssoarece se nume and snooow's .=e*.====*e INTERNAll0NAL & CANADIANconernone on re.orse sognature )(

y=_==*3==*==~== SHIPMEN TS ONL Y Ouwe

" " * * * ' ' " " * " " ' " TOTA Lrn. = .

'"*" ",,, .' **,,,",,,'',7, _""am =
e o e. r , co me e awn e. me

a"*,", "g'.,,,,'O*, , " , - - y seem sessmosme' " " " * ' *

.m :- .= :: : - .:= :.,n..n =%,, : n n-'' n & n m n L n = no,.ee... m. - ..e - - .. -
BIII To: ja*,*Q sa.ooe Q cans g e. g,, o"

7, _ ,
Address S.80* The $30e

87' g AO-
AD-

N*".W*A**.*n?.*5.* * a s a '$."aY, $,""w mest t Consignee a Copy

' y&sts/
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'

. f
i |

'

4 'c
: G alOB E W k m m e. hme.

|oHOUSTON. TEXAS 77034 AREA CODE 713/641 0391: P.O. BOX 34042 '*+

, ,

t |,

:: SEALED SCURCE CERTIFICATE i
,

=! 1, |

! |

! 1. PURCHASER FISHER CONTROLS P.O. , 50820 .

|

t|'
'
,

I 2. MANUFACTURER GAMMATRON'. INC. j
|

'

{L i j '

{; ! 3. MODEL AN-HP SERIAL # F-03 |
c- | 1 |

f|4. '
ACTIVE MATERIAL Am-241 Be '

.

|! MAXIMUM CONTENT 200 mci j i

)c- i

1 MINIMUM CONTENT 180 mci(
e .

_' ACTUAL CONTENT BASED ON WEIGHT INPUT AN 198 mci
ci CI/ GRAM AS SUPPLIED BY ORNL t 1% ,

"

YlELD:

STD A
= 105& I

x: GAMMATRON STD F.nl
5F-O b .7 10 NPs 7.5% '

SERIAL *
d )

b; 5. THIS IS TO CERTIFY TH MEETS THE REQUIREMENTS FOR SPECIAL FORM AS DEFINED IN DOT
4- TITLE 49 (173.398) AN UIREMENTS OF:

m : 5

SIGNATURE ['~ \ *- |ANSI CLASSI . C.56535
" Q .|

TE EU NS PART 36.108 N/A SIGNATURE j |
: k

|6. MATER FC TRLICTION 30455 :

1
-

7. WIPE TEST.
~

) |

' d i

'

.005 uCiINNER CAPSULE ;

.0005 uCi 11/12/84 )OUTER CAPSULE DATE

BY 7 !Mw
- ,g

'

h

8. HELIUM TEST NEG INNER NF4 OUTER E

5i

9. PRESSURE TEST N/A WT. N/A FINAL. OUT >
'

<O

10. CONTAINER WIPE TEST 0005 "N ')
& Y

| 11. TYPE 7A SERIAL * InW a y
- >

f
*

2. SURFACE 80 INDEX d LABEL !!!

64
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ATTAC10' INT D

Availability of Federal and International Regulations

.

t

65 .
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o

Federal Regulations - For continental U.S. transport

U.S. Department of Transportationo

Title 49, Code of Federal Regulations Parts 100-177
Available from:

,

Superintendent of Documents -

U.S. Go'vernment Printing Office

Washington, D.C. 20402

i

Approximately $9.00

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

Available from

Department of Transportation Research

and Special Programs Administration
Materials Transportation Bureau

'Information Services Division (DMT-11)
Washington. D.C. 20590

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

o " Regulations for the Safe Transportation of Radioactive Materials, Safety

Series N'o. 6, 1973 Edition (as amended)," International Atomic Energy

i Agency (IAEA), Vienna, Austria.

Available from:

!

'

UNIPCB

1180 Avenue of the Americas
New York, New York 10038

|

i
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-

o International Civil Aviation Organization (ICAO), Technical Instructions

for the Safe Transport of Dangerous Goods by Air, 1983 Edition.
Available from:

INTEREG

P.O. Box 60105

Chicago, Illinois 60660
.

o International Air Transport Association (IATA), Restricted Articles

Regulations, 25th Edition, plus Supplement and Amendment issued
March 1, 1981, effective December 1982.

Available from:

International Air Transport Association
2000 Peel Street
Montreal, Quebec

Canada H3A 2R4
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