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1. GENERAL4

1.01 This sectiondetails proceduresfor removing,
packagingand shippingRadium 226 Bromide and/or
Krypton 85 tubes from a SouthwesternBell Telephone
(SWBT)Company central office to a Material
Reprocessingand Consolidation(MARC)Center.

1.02 When this section is reissued,the reason(s)for
reissuewill be specifiedin this paragraph.

2. PURPOSE

2.01 As used by SWBT Company,cold cathode tubes do not
representa health hazard. However,great care
should be taken wheneverhandlingthese tubes.
Guidelinesdetailedin this practiceprovide for the
safe handlingof cold cathode tubes companywide.

2.02 The Departmentof Transportation(DOT)regulates
materialsthat can pose an unreasonablerisk to
public safety and propertyduring transportover
public roadways. Radium 226 Bromide and Krypton 85
containedin tubes describedin this practice are of
normal form, alpha emittingradionuclidesin
nondispersiblesolid, and gaseous forms,
respectively. Therefore,tubes containingthese
elementsare classifiedas hazardousradioactive
materialsand must be shippedaccordingto U.S. DOT
regulations.

3. J)EFINITIOMS

3.01 A definitionis provided
throughoutthis practice
understandingthe text.

for unfamiliarterms used
to assist the reader in

3.02 Activity: The sum of radioactivematerials
containedin a package~an instrument~or device.
Activity is expressedin terms of curies (Ci)
millicuries (mCi),microcuries(~Ci),or picocuries
(pCi)o

Not for use or disclosureoutside SouthwesternBell
TelephoneCompany except under written agreement.
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3003
4

3004

3*O5

3.06

3.07

3.08

3.09

Alpha Radiation: A fast moving particlehaving a
double positivecharge (twoprotons and two
neutrons),having high ionizationcharacteristics
but low penetratingcapabilities,and capable of
being stoppedby a sheet of paper. It does not
constitutea dose hazard generally,but may be
extremelyinjuriousshould the particlegain
admittanceto the body through ingestionor
inhalationof alpha emittingmaterial.

Gamma Radiation: An electromagneticwave with short
wave lengthsand high frequencywhich causes
ionizationmainly by secondarymeans. It interacts
with matter to produce chargedparticleswhich
ionize. It can destroy tissue and inflict serious
burns quite rapidly. Gamma is capable of deep
penetrationand requiresseveral inches of lead to
stop it.

Geiger Counter: An instrumentconsistingof a
Geiger tube and associatedelectronicequipment,
used to detect,measure,and record nuclear
emissions,cosmic rays, and artificiallyproduced
subatomicparticles.

Geiger Tubes A gas-filledtube containingcoaxial
cylindricalelectrodesbetweenwhich a potential
differenceslightlybelow the breakdownvoltage is
maintained,so that productionof a pair of ions in
the gas by passage of a chargedparticleor by
ionizingradiationcauses a breakdownthroughoutthe
tube.

Packagez The packagingtogetherwith its
radioactivecontentsas presentedfor transport.

NonfixedRadiationContamination: Radioactive
contaminationthat can be readilyremoved from a
surfaceby wiping with an absorbentmaterial.

RadiationLevel: The radiationdose-equivalentrate
expxessedin milliremper hour (mRem/h).

PROPRIETARY
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3:10

3.11

Survey Meter: An instrumentcapable of detecting
and measuringnuclear emissions,cosmic rays, and
artificiallyproduced subatomicparticles.

NOTE: THE SURVEYMETERMAY READ EITEER IN UNITS OF
mRem/h OR mR/h. THESE ARE INTERCHANGEABLE
UNITS FOR GAMMA RADIATIONAND BOTH ARE
ACCEPTABLE. THE RADIATIONLEVEL IS THE
HIGHEST OBSERVEDREADING ON THE SURVEY METER.

TransportIndex (T.I.):The dimensionlessnumber
(roundedup to the first decimal place) placed on
the label of the package being shipped to designate
the degree of control to be exercisedby the carrier
during transport.

4. ROLES AND RESPONSIBILITIES

4.01 The safe and proper handlingof Radium 226 Bromide
and Krypton 85 tubes is extremelydependenton the
cooperationof interdepartmentalpersonnel’sroles
and responsibilities. Those roles and responsibi-
lities are as follows:

a. Network Central Office Engineering:

(1)

(2)

(3)

Alerts removal crews (outsidevendors or SWBT
Company installationcrews) of the possible
presenceof equipmentcontainingcold cathode
tubes. This is achievedthroughwritten
instructionsprovidedby the engineer in job
specificationsor telephonecompany equipment
orders (TEO).

Makes known to removal crews proceduresfor
coordinatingthe identifying,removing,and
packagingof tubes from equipment.

Coordinateswith Procurement’sLogistics
ServicesDistrictto scheduletraining for
removalcrews on identifying,removing and
packagingcold cathode tubes.

Not for use or disclosureoutside Southwestern-11
TelephoneCompany except under written agreement.
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b. Procurement(LogisticsServicesDistrict):

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

Providestrainingto removalcrews for the safe
and proper handlingof cold cathode tubes
containingRadium 226 Bromide and Krypton 85.

Procurespackagingfor cold cathode tubes which
meets DOT standards.

Maintainsdocumentationof testing required in
49 CFR, 1730415.

Arrangesand coordinatestransportingof cold
cathodetubes from a centraloffice to a MARC
Center for consolidation.

Coordinatesthe final disposalof cold cathode
tubes with a licensedand qualifieddisposal
vendor.

Contactsthe designateddisposalvendor and
arrangesfor pickup and disposal.

Providesnotificationof removal and movement of
cold cathode tubes to State Environmental
CoordinatorsutilizingForm SW 3145, Logistics
ServicesNotificationof HazardousMaterial
Activity (Exhibit1).

Assures that materialsforwardedto licensed
radioactivewaste disposalsites are handled and
transportedin accordancewith the DOT
regulationsand the applicablestate authority.

Exhibit 2, LogisticsServicesRemoval Staff, lists
the telephonenumbers of the Manager-Hazardous
MaterialRemovals,and each Manager-Removal
Operationsincludinggeographicregionsof
responsibility.

PROPRIETARY
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c. State EnvironmentalCoordinators:4

(1) Keeps abreastof all activity, (i.e., removing,
transporting,storing,disposing)associated
with handlingRadium 226 Bromide and Krypton 85
tubes in the state.

Exhibit 3, State EnvironmentalCoordinators,
providesthe address and telephonenumber of each
State EnvironmentalCoordinator.

5. ID~IFI~TION/~C=RISTICS OF COLD CATHODE TUB SE

5.01 Krypton 85 and Radium 226 Bromide tubes can
generallybe identifiedby the dark-purplishcolor
of the glass envelopeand tube codes. However, the
423C tube has a clear glass envelope.

Table A, Cold Cathode Tube ConversionChart, lists
tubes commonlypresent in SWBT Company central
office equipmentby code number.

5.02 Radium 226 Bromide and Krypton 85 tubes can have the
same tube codes. However,tube types can be
determinedby the manufactureddate which appears on
each tube. For example,the code 5913 printed on a
313C tube would indicatethe tube containedRadium
Bromide. The first two digits of the code designate
the year the tube was manufacturedand the last two
digits representthe quartero Quartersare
representedby 13 denotingthe first quarter, 26,
the second and 39 and 52 denotingthe third and
fourthquarters,respectively. Therefore,this
particulartube would have been manufacturedduring
the first quarter (13)of 1959 (59). Accordingto
Table A, 313C tubes were convertedfrom Radium 226
Bromide to Krypton 85 during the second quarter (26)
of 1960 (60).

5.03 Radium 226 Bromide tubes containvarying amounts of
nondispersible,solid radium. Some may be marked
with a magenta (reddish-purple)color~ three-bladed
radioactivesymbol.

PROPRIETARY
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4

5.05

5.06

Krypton 85 tubes are filledwith uncompressed
radioactivegas. These tubes are not labeledwith a
radioactivesymbol.

Mixturesof Radium 226 Bromide and Krypton 85 tubes
can be found in SWBT Companycentraloffice
equipment. The mix dependsupon the maintenanceand
tube replacementhistoryof the office.

Certain centraloffice equipmentcan contain
concentrationsof up to severalhundred tubes.
Examplesof central office equipmentwhich are more
likely to contain large concentrationsof tubes are
as follows:

o No. 5 Crossbar 100 Line TranslatorFrame

o No. 5 Crossbar2000”Line TranslatorFrame

o No. 5 CrossbarBilling IndexerFrame

o No. 5 CrossbarForeignArea TranslatorFrame

o No. 5 CrossbarMessage RegisterFrame

o No. 5 CrossbarTandem ForeignArea Translator
Frame

o Step-by-StepCentral Offices

6. EQUIPMENTTO BE SCRAPPED

6.01

6.02

The removalengineershall contact the
Manager-RemovalOperationsto request and coordinate
a time schedule. The time-framescheduledwill
allow for trainingthe removalcrew on identifying,
removingand containerizingradioactivecold cathode
tubes.

The quantityof containersneeded for packing tubes
will be determinedby the Manager prior to training
the removal crew. SW 747-200-900,Central Office
$3craDRemoval - LoaisticsServices,provides

PROPRIETARY
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4
guidelinesfor determiningthe number of
compartmentedcontainersto be provided for a
central office equipmentremoval.

7.

7.01 Radioactivecold cathode tubes must be removed from
central office equipmentscheduledfor removal and
reuse prior to dismantlingany other apparatus.

8. HANDLINGPRECAUTIONS

8.01 Tubes shall not be carried on a handler’sperson or
handledwhen not necessaryto do so.

NOTE: THE SLIGHT AMOUNT OF RADIATIONPRODUCEDBY
THE COLD CATHODE TUBES DURING NORMAL HANDLING
ON THE JOB WILL NOT CAUSE OVEREXPOSURE.

8.02 No eating, drinkingor smoking shall be permitted in
areas where radioactivecold cathode tubes are being
handled.

8.03 Employeesshall wash their hands thoroughlywith
water and mild soap after handlingradioactivecold
cathode tubes.

9. REMOVINGCOLD~mO ED

Daily Work Operations

9.01 An empty compartmentedcontainershall be available
at all times in locationswhere radioactivecold
cathode tubes are present in central office
equipment. Containerscan be obtainedby contacting
the Manager-RemovalOperationsresponsiblefor a
specificgeographicregion.

9.02 Replacementof cold cathode tubes during daily work
routinesshall be handled as directedin paragraphs
9.05 through 9.08.

Not for use or disclosureoutside SouthwesternBell
TelephoneCompany except under written agreement.
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9.03 The Manager-RemovalOperationsshall be notifiedby
the Networkmanager responsiblefor a particular*
SWBT Companycentral office when containersbecome
filled,and guidelinesaddressedin paragraph9.09
must be followed.

CompleteEquipmentRemovals

9.04

9.05

9.06

9.07

9.08

9.09

All cold cathode tubes must be locatedand removed
from central office equipmentprior to dismantling
equipmentfrom its installedposition.

Removingwired-intubes will requirethe coordi-
nation of two people to avoid droppingor breaking
tubes. One person must supportthe tube on the
equipmentside of the frame while the second person
removesthe mounting screws and wiring on the wired
side of the frame.

Plug-intubes shall be removedby graspingthe base
of the tube and aentlv “wiggling”the prongs of the
tube from the plug.

CAUTION: A TUBE EXTRACTORSHALL BE UTILIZEDTO
REMOVE DAMAGEDTUBES FROM EQUIPMENT. TUBE
EXTRACTORSCAN BE ORDERED FROM THE STOCK
CATALOGUSING THE FOLLOWINGINFORMATION:
“TOOL,553A EXTRACT0RSWI’KH LAMP TOOL;
ITEM 100 753904.”

Removed tubes shall be placed in compartmented-type
containersreferredto in paragraph6.02.

Packagedtubes shall be protectedfrom accidental
damage by placing the containersin an area, e.g.,
store room, away from the immediatework area(s).

The Manager-RemovalOperationswill inspectthe
contentsof all compartmentedcontainersprior to
labelingand marking containersas directed in
sections 11 through 13.

PROPRIETARY
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10. LING BROKEN COTD CA- TUBES4

10001 A clean-upkit containingthe followingitems shall be
maintainedat all central office locationsto be
utilized in the event of cold cathode tube breakage:

o

0

0

0

Disposablerubber protectivegloves

Rigid pieces of paper or cardboard

Sealable-typeplastic bags, e.g., Ziploc storage
bags

Paper towels

10.02 The Networkmanager responsiblefor a particular
central office shall check the tube clean-upkit
periodicallyto ensure items listed in paragraph
are replacedas necessary.

PersonalSafety

10.01

10.03

10.04

10.05

10.06

Radium 226 Bromide is hazardousonly if it gets inside
the body through inhalation,ingestionor cuts in the
skin.

Krypton 85 is a noble gas which means it will not
react chemicallyand will not remain in the body if
breathed in. Therefore,it is not a health hazard
even if a tube is broken.

If a tube should become broken, all persons should
immediatelyevacuatethe area within 25 feet for three
to five minutes to prevent inhalationof emitted dust
or vapor before attemptingto pick up broken parts.

CAUTION:BROKEN GLASS SHOULD NOT BE WALKED ON.

After returningto the area, cordon off the area to
prevent personnelfrom trackingthrough radioactive
dust and broken glass, and spreadingthe contamination
to other areas.

PROPRIETARY
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10.07 Employees should never pick up broken parts of cold
4 cathode tubes bare-handed. Disposable protective

rubber gloves should alwavs be worn.

10.08 Employees who cut themselves in the process of
handling broken tubes should immediately wash the cut
with water and mild soap, and rinse thoroughly.
Repeat this procedure three times. In all cases, the
injury should be promptly reported to the job
supervisor. All incidents of broken cold cathode
tubes shall also be reported to the appropriate
Manager-Removal Operations.

Tube Clean Up

10.09

10.10

10.11

10.12

Each broken tube should be picked up separately using
rigid pieces of paper or cardboard and placed into a
sealable-type plastic bag.

CAUTION: DO NOT USE VACUUM CLEMERS OR BROOMS TO PICK
UP BROKEN PARTS OF COLD CATHODE TUBES.

Each sealable-type bag shall be put into a separate
cell of the compartmented-type container. The pieces
of paper or cardboard shall also be folded and put
into the bag with the broken tube.

The contaminated floor area shall be wiped with damp
paper towels and the used towels placed in the
sealable-type bag. When decontaminating the area is
complete, place the used protective gloves in a
sealable-type bag and seal all containers for
disposal.

After cleanup has been completed, the Manager-Removal
Operations may require an alpha contamination level
measurement with a survey meter capable of detecting
alpha particles.

NOTES SURVEY METERS WITH A METAL-WALLED GEIGER TUBE
WILL MM! DETECT ALPHA PARTICLES AND ARE
UNSUITABLE FOR THIS PURPOSE. IF A SURVEY METER
CAPABLE OF MEASURING ALPHA PARTICLES IS NOT
~Y AVAILABLE, THE MANAGER WILL ARRANGE TO
HAVE A METER MADE AVAILABLE.

PROPRIETARY
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Alternatively,wipes of the area may be taken and sent4 to an authorizedlaboratoryfor analysis.

10.13 Containerswith broken tubes and cleanupmaterial will
be marked as determinedin section 11.

11. SHIPPI= DESCRIPTIONSAND APPLI~ (XJ-NTS

11.01 “Activity,”‘radiationlevel,”and ‘external
contamination”of individualtubes, and packages of
tubes prepared for shipmentdetermineapplicableDOT
marking, labeling,packaging,and shippingpaper and
certificationrequirements.

11.02 Radioactivecold cathode tubes shall be classifiedand
shippedusing one of the proper shippingnames and
identificationnumbers describedin parts A, B, or C
of this section.

A. RadioactiveMaterial, Instruments and Articles,UN2911

11.03 The shippingdescription“Radioactivematerial,
instrumentsand articles,UN2911° can only be used
when shippingunbroke~ tubes, the radiationlevel of
each tube containedin the package has been measured,
and all the followingrestrictionsapply:

(a) The activityof ~ach tube in segregatedor mixed
shipmentsdoes not exceed:

Krypton - 1.0 Ci (1,000,000pCi)
Radium .0005Ci (500 pCi)
Krypton and Radium - .0005Ci (500 pCi)

(b) The total activityper package does not exceed:

Krypton - 10.0 Ci (10,000,000~Ci)
Radium Bromide - .05 Ci (50,000pCi)
Krypton and Radium - .05 Ci (50,000yCi)

(c) The radiationlevel at 10 centimeters(four (4)
inches) from any point on the external surface of
any unpackedtube does not exceed 10 mRem/h.

PROPRIETARY

Not for use or disclosureoutside Southwestern*11
TelephoneCompany except under written agrcement.

Page 12



.-

--

SW 010-160-901

(d) The radiationlevel at any point on the external
surfaceof the packagebearing the tubes does not
exceed 0.5 mRem/h; or, for exclusiveuse domestic
shipments,2 mRem/h.

(e) The nonfixed (removable)radioactivesurface

contaminationon the externalsurfaceof the

package does not exceed one picocurieper square
2centimeter(1 pCi/cm ) or 2.2 disintegrations

per minute per square centimeter(2.2 dpm/cm2).

NOTE: THE LEVEL OF NONFIXEDRADIOACTIVE
CONTAMINATIONCAN BE DETERMI=D BY WIPING
AN AREA OF 300 SQUARE CENTIMETERSOF THE
SURFACEAFFECTEDWITHANABSORBENT
MATERIAL,USING MODERATEPRESSURE,AND
MEASURINGTHE ACTIVITYOF THE WIPING
MATERIAL. TWOORTHREEHEASUR=E NTSSHALL
BE TAKEN IN THE HOST APPROPRIATELOCATIONS,
I.E., BOITOM, SIDES AND/OR TOP OF PACKAGE,
TO YIELD REPRESENTAT= ASSESSMENTOF THE
NONFIXEDCONTAMINATIONLEVELS. THE AMomuT
OF RADIOACTIVI~ MEASUREDON ANY SINGLE
WIPING MATERIALWHEN AVERAGEDOVER THE
SURFACEWIPED S- NOT EXCEED THE LIMITS
SHOWNINImEABo~AT~T~D~I=
TRANSPORT.

(f) The shipmentmust be certifiedfor transportation
by having a notice enclosedin QK on the package,
includedwith the packing list, or otherwise
forwardedwith the package. The notice must
includethe consignor’sname and.the statementas
follows:

SouthwesternBell TelephoneCompany

This package conformsto the
conditionsand limitations
specifiedin 49 CFR 173.422 for
exceptedradioactivematerial,
instrumentsand articles,UN2911.

PROPRIETARY
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@&king

11.04 Radioactivetubes classifiedas “RadioactiveMaterial,
Instruments and Articles,UN2911° do not require DOT
marking.

Labeling

11.05 Packagesof tubes classifiedand shipped as
‘RadioactiveMaterial,Instrumentsand Articles,
UN2911W do not requireDOT labeling.

Packaging

11.06 Standard,fiberboard,compartmented(egg-cartontype)
containersthat will not leak during conditions
normallyincidentto transportationshall be utilized
to package shipmentsof tubes transportedunder the
‘RadioactiveMaterial,Instrumentsand Articles.W

ShippingPapers And Certification

11.07 Packagesof tubes classifiedas “RadioactiveMaterial,
Instrumentsand Articles”do not require DOT shipping
paper and certificationrequirementsexcept as
addressedin paragraph 11.03 (f). However,Form FA SW
6152A, StraightBill of Lading, shall be prepared for
radioactivetubes transportedunder this shipping
description. Exhibit 4, StraightBill of Lading,
illustratesForm FA SW6152A and provides instructions
for preparingthe form when shippingradioactive
tubes.

B. RadioactiveMaterial,Limited Quantity,N.O.S., UN291O

11.08 When all of the restrictionslisted below can be met,
the shippingdescription“Radioactivematerial,
limitedquantity,N.O.S., UN291O’Ishall be entered on
Form FA SW6152A:

(a) The total activityper package of segregateddoes
not exceed:

PROPRIETARY
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4

(b)

(c)

(d)

(e)

(f)

Krypton - 1.0 Ci (1,000,000~Ci)
Radium Bromide - .00005Ci (50 ~Ci)
Krypton and Radium - .00005Ci (50 ~Ci)

The tubes are packed in strong,tight packages
that will not leak any of the radioactive
materialsduring conditionsnormally incidentto
transportation.-

The radiationlevel at
surfaceof the package
mRem/h.

any point on the external
does not exceed 0.5

NOTE: A CONTAINEREXCEEDINGTHE SURFACE
RADIATIONLEVEL OF 0.5 mRem/h SHALL BE
PLACED INSIDEAN APPROPRIATEELY-SIZED
LARGERCONTAINERm SURROUNDED
COMPLETELYBYASUFFI(!IENT AMOUNTOF
PACKINGMATERIAL (E.G.,CRUMPLED
NEWSPAPER,STYROFOAM)UNTILTHESURFACE
RADIATIONLEVEL IS REDUCED BELOW OR NOT
EXCEEDING0.5 mRem/h.$

The nonfixedradioactivesurfacecontaminationon

the external surfaceof the package does not

exceed one picocurieper square centimeter (1
2pCi/cm ) or 2.2 disintegrationsper minute per

square centimeter(2.2 dpm/cm2).

The outside of the inner packaging,or if there
is no inner packaging,the outside of the
packagingmust be marked “RADIOACTIVE.“

The shipmentmust be certifiedfor transportation
by having a notice enclosedin or on the package,
includedwith the packing list, or otherwise
forwardedwith the package. The notice must
includethe consignor’sname and the statementas
follows:

Not for use or disclosureoutside Southwestern-11
TelephoneCo=pany except under written agreement.
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SouthwesternBell TelephoneCompany

This package conformsto the
conditionsand limitations
specifiedin 49 CFR 173.421 for
exceptedradioactivematerial,
limitedquantity,N.O.S., UN291O.

Broken Tubes

11.09

11.10

11.11

11.12

Broken tubes and cleanupmaterialsmeeting the
restrictionsof paragraph11.08 (a) through (f) must
be sealed within an airtightcontainerand marked with
the word ‘RADIOACTIVE.” Without exception,the inner
containershall be packagedwithin an outer box and
surroundedby packingmaterial as directed in the
‘Notewof paragraph 11.08 (c).

An attempt should be made to identifythe type of
tubes broken utilizingTable A. The code numbers and
the microcuriesof Radium 226 or Krypton 85 should be
recorded for each tube broken.

NOTE: THIS INFORHATIONMUST BE ENCLOSEDWITH
SHIPMENTSOF BROKEN TUBES AND CLEANUP MATERIALS
FOR USE BY THE MANAGER-mOVAL OPERATIONS.

Informationin Table B, Limited Quantity,N.O.S.,
uN291O, and informationassociatedwith paragraph
11.08 may be used to determinethe minimum spacing
necessarybetween the inner and outer packages. Use
the top or bottom sectionof Table B as appropriate
for packagescontainingRadium 226 or Krypton 85.

In cases where tubes containingRadium 226 and Krypton
85 are packagedtogether,the minimum spacingmay be
determinedby convertingthe Krypton 85 activity to an
equivalentRadium 226 activityas follows:

(1) Divide the total Krypton 85 activity
(microcuries)by 200.

(2) Add the result to the total Radium 226 activity.

PROPRIETARY
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-.

(

(3) Compare this new total activityto the upper
sectionof Table B.4

Marking

11.13 Each package of radioactivetubes classifiedas
‘RadioactiveMaterial,Limited Quantity,N.O.S.,
uN291O”must be marked ‘RADIOACTIVE”on the outside of
the inner packaging,or if there is no inner
packaging,on the outsideof the packagingitself.

Labeling

11.14 Packagesof tubes classifiedand shippedas
‘RadioactiveMaterial,Limited Quantity,N.O.S.,
UN291O” do not require DOT labeling.

Packaging

11.15 Tubes transportedunder the shippingdescription
‘RadioactiveMaterial,Limited Quantity,N.O.S.,
UN2910W shall be packaged in standard,fiberboard,
compartmented(egg-cartontype) containers.
Containersshould not leak during conditionsnormally
incidentto transportation.

ShippingPapers And Certification
-.

11.16 Shipmentsof tubes classifiedas ‘Radioactive
Material,Limited Quantity,N.O.S., uN291O,”do not
require DOT shippingpaper and certification
requirementsexcept as addressedin paragraph 11.08
(f). However,Form SW6152A shall be prepared for
radioactivetubes transportedunder this shipping
description. (Referto Exhibit 4.)

c. RadioactiveMaterial,N.O.S.,uN2982

11.17 Shipmentsof tubes not meeting the restrictionsin
parts A or B of this sectionmust be shipped as
‘Radioactivematerial,N.O.S., uN2982.”

PROPRIETARY
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11018

11.19

11.20

11.21

Each package of tubes classifiedunder the
‘RadioactiveMaterial,N.O.S., UN2982° shipping—-—
descriptionmust be marked as follows:

o

0

0

0

RadioactiveMaterial,N.O.S., UN2982;

in an unobstructedarea with numerals
1/2 inch high, the words: “USADOT 7A

the name and addressor symbol of the
manufacturer;and

the gross weight of the package if in
110 pounds.

DOT regulationsre~ire that specification

as least
Type An;

packaging

excess of

markings be
in Engiish and printed on or affixed to the surface of
the containers.

Markingsmust be displayedon a backgroundof sharply
contrastingcolor, cannot be obscuredby other
markingsthat could detract from them~ and must be
placed near the radioactivelabels that are affixed to
the package.

The name and address of the company locationshipping
the package and the addressof the company location
receivingthe packagemust be marked on each package
for identificationpurposes.

Labeling

11.22 Radioactivetubes transportedunder the “Radioactive
Material,N.O.S., UN2982° shippingdescriptionrequire
DOT labeling.

11.23 The Manager-RemovalOperationswill determinethe
proper radioactivelabel by taking two radiation level
measurements. Radiationlevel measurementsmust be
made by personneltrained in the use of alpha and
gamma survey meters, and in the requirementsof the
DOT for shippingradioactivematerials.

PROPRIETARY

Not for use or disclosureoutside Southwesternhell
TelephoneCompany except under written agreement.
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11.24 The radiationlevel in units
(mRem/h)shall be taken with

SW 010-160-901

of milliremper hour
the detector$n contact

4

11.25

11.26

-.w~th the surfaceof each package.

NOTE: THE HIGHEST SURFACE RADIATIONLEVEL MEASURED
IN CONJUNCTIONWITH THE TRANSPORTINDEX (T.I.)
RADIATIONLEVEL MEASURED SHALL BE USED IN
DETERMININGTEE LABEL INIBE USED.

The T.I. is the second measurementof the radiation
level in -em/h and shall be taken with the detector
at one meter (39 inches] rom the surface of each
package.

#
NOTE: THE HIGHEST T.I. RADIATIONLEVEL MEASURED IN

CONJUNCTIONWITH THE HIGHEST SURFACE RADIATION
LEVEL MEASURED SHALL BE USED IN DETERMINING
THE APPROPRIATERADIATIONLABEL.

The highestof the two radiationlevel measurements,
surfaceand T.I., taken determinethe radioactive
label to be used. For example,a package with a T.I.
of zero and a maximum surfacereadingof 0.7 mRem/h
requiresa RadioactiveYellow-11label. Use Figure 1,
RadiationLabel Selection,in selectingthe correct
label accordingto the radiationlevelsmeasured.

-CB (mRemih~ X.1* t~ USE

w < ().5 mRem/h t4/A RadioactiveWhite-I

0.5mRexa/h< IU < 50 T.I.< 1.0 RadioactiveYellow-II

50 mRem/h~ RL 1.0< T.I. RadioactiveYellow-111

Figure 1

RADIATIONLABEL SELECTION

PROPRIETARY

Not for use or disclosureoutside SouthwesternBell
TelephoneCompanyexcept under written agreement.
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11.27 TWO radioactivelabelsmust be affixed to opposite4 sides of each package,excludingthe bottom, and the
appropriateinformationprinted in spaces worded as
follows:

- “Contents”

O 85= Krypton (uncompressed)
or

0 226Ra Radium

(For combinedshipmentsof Radium and Krypton tubes,
print both names in the ‘Contents”space.)\

- “Activity”

- “T.I.”

Packaging

11.28 Tubes transportedunder the shippingdescription
‘RadioactiveMaterial,N.O.S.”must be packaged in
U.S. DOT Specification7A, Type A general packaging
meeting the design, test and authorization
requirementsspecifiedin the DOT regulations.

NOTE: THE TOTAL ACTIVITYPER PACKAGE OF SEGREGATEDOR
MIXED TUBES MUST NOT EXCEED THE FOLLOWING
LIMITS IN ORDER TO QUALIFY FOR TYPE A
PACKAGING:

Krypton - 1,000 Ci (1,000,000,000~Ci)
Radium Bromide - 0.05 Ci (50,000pCi)
Krypton and Radium - 0.05 Ci (50,000pCi)

ShippingPapers And Certification

11.29 Packagesof tubes classifiedas “Radioactivematerials,
N.O.S.” are subject to DOT shippingpaper and
certificationrequirements.

11.30 Form FA SW 6152A, StraightBill of Lading, is the only
shippingpaper authorizedfor use with intracompany
shipmentsinvolvingradioactivetubes.

PROPRIETARY

Not for use or disclosureoutside Southwesternwll
TelephoneCompany except under written agreement.

Page 20



r

SW 010-160-901

I

I ...

12.

13.

14.

11.31 The preprintedshipper’scertificationon the bill of
lading ensuresthat SWBT has certifiedthat the tubes4
are offered for transportationaccordingto U.S. DOT
regulations,when applicable.

12.01 The Manager-RemovalOperationswill provide
‘Radioactive”placardsto vehiclestransportingpackages
bearing a RadioactiveYellow-111label, unless
alternativearrangementshave been made with the
transporter.

12.02 Placardsmust be placed on each side and each end of the
vehicle transportingpackageslabeledwith Radioactive
Yellow-111labels.

~HIPPINGTO/RECEIVINGAT THE MARC CENTER

13.01

13.02

13.03

13.04

Cold cathode tubes and relatedmaterialswill be shipped
to and receivedat a MARC Center for storageuntil
sufficientquantitiesare accumulatedfor final
disposal.

MARC Centerswill handle and store cold cathode tubes as
directed in SW 745-010-902,pazardousMaterials/
Waste C Centers.

Final disposalwill be coordinatedby the
Manager-HazardousMaterialsRemovalsand an authorized
disposalvendor as outlinedin SW 745-010-902.

Cold cathode tubes and associatedmaterialswill be-. .-
shippedto approveddisposalsites that are licensedby
the respectivestate authorityin which the site is
located,and under the auspicesof the U.S. Nuclear
RegulatoryCommission.

14.01 Compartmentedcontainersemptied of cold cathode tubes
can be reshippedfor reuse, providingthe following

PROPRIETARY

Not for use or disclosureoutside Southwestern-11
TelephoneCompany except under written agreement.
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SW O1O-16O-9O1

restrictionsare met:
{
(a)

(b)

(c)

(d)

(e)

The radiation level at any point on the external
surface of the packagingdoes not exceed 0.5 mRem/h.

The nonfixed (removable)radioactivesurface

contaminationon the external surface of the

packagingdoes not exceed one (1) picocurieper
2

square centimeter (1 pCi/cm ) or 2.2 disinte-

grationsper minute per square centimeter (2.2
2dpm/cm ).

The packaging is in unimpairedcondition and is
securelyclosed so that there will be no leakageof
radioactivematerial under conditionsnormally
incidentto transportation.

Internalcontaminationdoes not exceed 100 picocuries

per square centimeter (100pCi/cm2) or 220

disintegrationsper minute per square

dpm/cm2).

All DOT labels previouslyapplied are

centimeter (220

removed,
obliteratedor covered and the “Empty”label, as
illustratedin Figure 2, is affixed to the packaging.

EMPTY

Figure 2

EMPTY Label

Not for use or disclosureoutside Southwesternw1l
TelephoneCompany except under written agreement.
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14.02 Meeting all the conditionslisted in paragraph 14.01,
(a) through (e),the empty packagemust be certified for4
transportationby having a notice enclosed in or on the
package,includedwith the packing list, or otherwise
forwardedwith the package. The notice must include the
consignor’sname and the statementas follows:

SouthwesternBell TelephoneCompany

This packageconformsto the
conditionsand limitations
specifiedin 49 CFR 173.427for
exceptedradioactivematerial,
empty packages,UN2908.

-.

PROPRIETARY

Not for use or disclosureoutside Southwestern=11
TelephoneCompany except under written agreement.
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4

LOGISTICSSERVICESNOTIFICATION
OF HAZARDOUSMATERIAL ACTIVITY

FORM SW 3145

@
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PROPRIETARY

Not for use or disclosureoutside Southwestern13ell
TelephoneCompany except under written agreement.
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4

LOGISTICS

EXHIBIT 2

SERVICES’REsovALsTAFF

Manager-HazardousMaterialRemovals
500 North Broadway,Room 1000
St. Louis, MO 63102
(314) 235-2222

SAS/MISSOURI(314/417/OUTSATET 816~

Manager-RemovalOperations
500 North Broadway,Room 1000
St. Louis, MO 63102
(314) 235-2218

iMISSOURI(’TROPWAN 816!/ouoMA

Manager-RemovalOperations
10400 North Amity
Kansas City, MO 64153
(816) 891-7277

-

Dallas Jlouston

Manager-RemovalOperations Manager-RemovalOperations
Three Bell Plaza, Room 1903 2032 Mansard
Dallas, TX 75202 Houston,TX 77054 .
(214) 464-6693 (713) 796-0949

San Antonio

Manager-RemovalOperations
105 AuditoriumCircle, Room 1121
San Antonio, TX 78205
(512-222-5225)

PROPRIETARY

Not for use or disclosureoutside Southwestern-11
TelephoneCompany except under written agreement.
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EXHIBIT 3

STATE ENVIRONMENTALCOORDINATORS

1200 West 3rd
Room 354
Little Rock, AR 72203-1611
(501) 373-3913

823 Quincy
Room 202
Topeka, KS 66612
(913) 276-6103

100 North Tucker
Room 105O
St. Louis, MO 63101
(314) 247-4068

800 North Harvey
Room 399
OklahomaCity, OK 73102
(405) 278-5180

mus
6500 West Loop South
Zone 1.2
Bellaire,TX 77401
(713) 567-8976

PROPRIETARY

Not for use or disclosureoutside SouthwesternBell
TelephoneCompany except under written agrcement.
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IBIT 4

““—

4 STRAIGHT BILL OF LADING
FORM FA SW 6152A

(Page 1 of 7 pages)

— ——.
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24 HOUR EMERGENCY RESPONSE -
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I I

I- (30)
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PROPRIETARY

Not for use or disclosureoutside Southwestern*11
TelephoneCompany except under written agrcement.
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4

co Ul!moL R SPACE

1.

2.

3.

4.

5.

6.

7.

8.

Name of
Carrier:

SCAC:

Carrier No.:

Shipper’sNo.:

Date:

ConsignedTo:

Destination
City:

Shipper:

90 Route:

XHIBIT 4

STRAIGHTBILLOFNI=
FORM FA SW 6152A

(Page 2 of 7 pages)

PREPARATIC)N

Show name of truck line to be used for the
shipment.

Leave blank

To be filled in by carrier’sagent.

This field will be preprinted.

The date to be shown is that on which the
shipmentis receiptedfor by the carrier’s
driver/agent.

Show company name and complete street address to
which the shipmentis being consigned. P.O. Box
numbers should not be used.

Show the destinationcity, state and zip code of
the consigneeshippedto.

The shipper’sname (SouthwesternBell) will be
preprinted. Enter the street address,city, and
zip code from which the shipment is originating.

When two or more motor carriersare involved,
this space should not be filled in unless a
specificroute is requested. Otherwise,this
space is normallyused only for rail shipments.

PROPRIETARY

Not for use or disclosureoutside SouthwesternBell
TelephoneCompany except under written agreement.
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. .
4

EXHIBIT 4

STRAIGHTBILL OF LADING
FORM FA SW 6152A

(Page 3 of 7 pages)

~OLQMN OR SPACE

10•

11•

12•

13•

—

14•

Vehicle Initials
and No.:

Seal No.:

Consolidation
No.:

Freight
Charges:

Mail Freight
Bills To:

Completewhen the shipmentinvolvesa full
truckloadon motor shipmentsor full carload on
rail shipments.

Record the serial number of the seal applied when
seals are used for shipmentsecurity.

Populatethis field when the shipment
a consolidation.

Shippermust designateif shipmentis

is part of

to be
pre~~id or collect. When SWBT vehicles are used
for the movementof cold cathode tubes, leave
this field blank.

Unless this field is populatedwith an authorized
preprintedmailing address,all freightbills
shall be mailed to:

SouthwesternBell TelephoneCompany
Freight Bill Payment
P.Oo BOX 66755
St. Louis, MO 63166-6755

15. RCO (Responsi-
bility Code
Originating): Enter the responsibilitycode of the organization

originatingthe shipment.

PROPRIETARY

Not for use or disclosureoutside Southwestern-11
Tehphone coqany except under written agrcement.
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4

co UMN oL R SPACE

16.

17.

18.

19.

20.

21.

22.

23.

RCC (Responsi-
bility Code
Charged):

ENV (Environ-
ment):

Location
Code:

Estimate,RO,
CWO, KCO:

Functionor
Account Code:

CPR Code
(Acct.FA Only):

MN No.:

No. Pkgs.:

EXHIBIT 4

STRAIGHTBILLOFwI=
FORM FA SW 6152A

(Page 4 of 7 pages)

Enter the responsibilitycode of the organization
bearing the freightcharges,if differentthan
the RCO.

Enter the environmentalcode of the organization
originatingthe shipment.

Enter the locationcode of the organization
bearing the freightcharges.

Enter the estimatenumber, routine order number,
custom work order, or keep cost order number when
applicable.

Enter the field accountcode (C, X, M, R) as
appropriate. If the shipmentis to be charged to
an accountcode other than a field account code,
enter the functioncode in this space. Special
job functioncodes shall be precededby an “F.“

Leave blank.

Enter the ReturnedMaterialNotice number
associatedwith the particularjob in this field.

Enter the number of packagesbeing shipped.

PROPRIETARY

Not for use or disclosureoutside Southwestern-11
TelephoneCompany except under written agrcement.
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~OLUMN OR SPACE

SW 010-160-901

STRAIGHTBILL OF LADING
FORM FA SW 6152A

(Page 5 of 7 pages)

PREPARATION

24• * HM: Place an “X” in this column to the left of
descriptionof article.

25. Kind of Pkg.: Indicatethe type of packagingwith abbreviations
such as “BX” for box or “DR” for drums.

26. Descriptionof
Article: Enter one of the followingfor the description

and classification:

a) Radioactivematerial,instrumentsand
articles,UN2911

b) Radioactivematerial,limitedquantity,
n.o.s.,UN291O

After the proper shippingdescription,item a) or
b) above, enter ‘$(Electrontubes containing226
Radium and/or 85 Krypton),”as appropriate-

c) Radioactivematerialrn.o.s.~ UN2982; 85
Krypton;uncompressedgas; plastic, glass
and metal; and/or 226 Radium; solid;
plastic,glass and metal;”

For “Radioactivematerial,n.o.s., UN2982,W these
additionalitems must immediatelyfollow the
above description.

1) The activitycontainedin each package in
units of ~Ci, mCi or Ci.

Not for use or disclosureoutside Southwestern-11
!l?elephonec-pan y except undex written agreemen*.
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EXHIBIT 4

COLUMN OR SPACE

26. Descriptionof
Article:

27.

28.

29.

30.

31.

32.

Weight:

Class or
Rate:

Total Pieces:

Total Dunnage:

Total Pallets:

Total Weight:

STRAIGHTBILLOF~I=
FORM FA SW 6152A

(Page 6 of 7 pages)

2)

3)

4)

PREPARATION

The type of DOT radioactivelabel applied
to the package such as ‘Radioactive
White-I.”

The transportindex (T.I.) for each package
in the shipmentbearing ‘Radioactive
Yellow-II”or ‘RadioactiveYellow-III”
labels.

The type of package indicatedby the words
“TYPEA PACKAGE.”

Enter the total weight of the package(s).

Leave blank.

Show the total quantityof packages for all
articlesdescribedfor shipment.

Show the total weight of dunnage if used.
Dunnagedoes not includepackaging.

If pallets,platformsor skids are used in
transportingthe shipment,their total number
should be shown separatelyin this field.

Enter the total weight for accumulationsof all
articlesshipped.

PROPRIETARY

Not for use or disclosureoutside SouthwesternBell
TelephoneCompany except under written agrcement.
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COLUMN OR SPACE

33. Shipper:

SW 010-160-901

STRAIGHTBILLOF~I=
FORM FA SW 6152A

(Page 7 of 7 pages)

The employeeor agent authorizingthe shipmenton
behalf of SouthwesternBell TelephoneCompany
shall sign their fullr legiblesignature~origin
address and telephonenumber in this field.
Bills of lading shall ~o~ be presigned.

34. CarrierAgent: The driver or agent representingthe carrier
shall sign in this field.

.-

Not for use or disclosureoutside SouthwesternBell
TelephoneCompany except under written agrcement.
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COLD CATHODE TUBE
CONVERSION CHART

RADIUM BROMIDE TUBES KRYPTON TUBES

TUBE
CODE
m
313B
313C
313AA
313CA
313CB
313CC
313CD
333A
346A

*346B
346C
353A
358A
359A
372A
376A

*376B
376C
396A
411A

I@413A
413B
423A

*423B
423C
425A
426A
427A

*430A
430B
430C
432A
432B
439A
443A
446A
447A
451A
453A

*5589
6140
6141
6167
6388

RADIUM226

MICROCURIES
0.10
0.01
0.01
0.10
0.01
0.01
0.01
0.01
0.01
0.10
1.00

0.01

0.01
0.01
0.10
1.00

0.01
0.01
1.00

0.01
0.50

0.01
0.01
0.10
0.50

0.01
0.01
0.01
0.01
0.10
0.01
0.01
0.01
1.00
0.01
0.10
0.01
0.01

CONTENTS

MILLICURIES
0.0001
o.mol
0.00001
0.0001
0.00001
0.00001
0.00001
0.00001
0.00001
0.0001
0.001

0.00001

0.00001
0.00001
0.0001
0.001

0.00001
0.00001
0.001

0.00001
0.0005

0.00001
0.00001
0.0001
0.0005

0.00001
0.00001
0.00001
0.00001
0.0001
0.00001
0.00001
0.00001
0.001
0.00001
0.0001
0.00001
0.00001

DATE
CONVERTED

TO
KR-85

6026

6026
6026
6026
6026

5952
6026
6026
6013

5952
6039

5952

6052
6026
6013
6039

5952
7226

6052
6139
6013
6026
6026
6026
6026

6052
6039
6139
6013

KRYTPON 85 CONTENT

MICROCURIES

0.50

0.50
0.50
0.50
0.50

4.50
0.50
0.05
1.20

4.00
1.60

4.40

4.50
2.10
2.00
4.00

4.50
15.00

4.50
3.00
2.00
0.10
0.10
2.10
0.30

4.50
4.00
3.00
2.00

MILLICURIES

0.0005

0.0005
0.0005
0.0005
0.0005

0.0045
0.0005
0.00005
0.0012

0.004
0.0016

0.0044

0.0045
0.0021
0.002
0.004

0.0045
0.015

0.0045
0.003
0.002
0.0001
0.0001
0.0021
0.0003

0.0045
0.004
0.003
0.002

M.D.
REPLACED

BY
313C
313CA

313CA

. 426A
346B
346C

426A
376B
376C

425A
413B

423C
423C

430B
430C

432B

None

*RaBr tubes may be marked with 3 bLaded magentaradiationsymboL. No Krg5 tubes are marked
with thxs symboL.

PROPRIETARY

Not for use or disclosureoutsideSouthwestern-11
TelephoneCompany except under written agreement.
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TABLE B

Limited Quantity,N.O.S., UN291O
-----------------------------------------------------------
Total activity Minimum spacing
within inner between inner &
package outer packaging
Microcuries Inches
-----------------------------------------------------------

O but less than 1 1.6
1 but less than 2 2.3
2 but less than 3 2.8
3 but less than 4 3.2
4 but less than 5 3.6
5 but less than 6 3.9
6 but less than 7 Radium 226 Bromide 4.2
7 but less than 8 4.5
8 but less than 9 4.8
9 but less than 10 5.1
10 but less than 20 7.2
20 but less than 30 8.8
30 but less than 40 10.1
40 but less than 50 11.3

-----------------------------------------------------------
O but less than 10 004
10 but less than 20 0.5
20 but less than 30 0.6
30 but less than 40 0.7
40 but less than 50 0.8
50 but less than 100 1.1
100 but less than 200 1.6
200 but less than 300 2.0
300 but less than 400 2.3
400 but less than 500 2.5
500 but less than 1000 3.6
1000 but less than 2000 501
2000 but less than 3000 6.2
3000 but less than 4000 7.2
4000 but less than 5000 8.0

------------------------------------------------------------

Krypton 85 Gas

Example: 4.1 microcuries
distanceof 3.6

Example: 190 microcuries
distanceof 1.6

of Radium 226 require a minimum separation
inches between the inner and outer packages.

of Krypton 85 requiresa minimum separation
inches between the inner and outer packages.

Not for use or disclosureoutside Southwesternhell
TelephoneCompany except under written agreement.
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