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I.

GENERAL OPERATING AND EMERGENCY PROCEDURES:

A.

OPERATING PROCEDURES:

{ 18

Only authorized personnel who have completed either the Troxler Elec-
tronic Labs, Inc Training Course, or a similar manufacturer's training
course, or our Company Training Course will be permitted to use these
Soi1l Moisture/Density Gauges. Operators should follow standard opera-
ting procedures, report unsafe conditions and if in doubt about the
use of the gauge, ask his radiological safety officer.

A film badge supplied by R. S. Landauer, Jr & Company, Glenwood, I11i-
nois, will be worn at all times whenever operating or transporting
these gauges.

Each such film badge, which is sensitive to both gamma and neutron
radiation, will be assigned to and worn by only one person.

Keep all unauthorized persons out of the operating area, that is,
a distance of 5 meters or 15'. The general public must not be un-
necessarily exposed to radiation.

While exposure dose ievels are within limits for radiation workers,
never expose yourself to the bare source unless absolutely necessary
to clean or maintain the equipment. Follow cleaning and maintenance
procedures.

Keep the source in the "SAFE" or stored position when not in use.

Maintain security of the instrument at all times. The source lock
should be in place when not in use, and the instrument should be
secured in the vehicle when transported. When stored, the area
should be locked and posted. Not only is it an expensive piece of
equipment, but, if stolen, could be abandoned under conditions which
could be a hazard to the general public.

Whenever the gauge is stored in the lab or at a field site, it must
be kept in a locked storage room, and the room must be posted with a
sign - "CAUTION-RADIOACTIVE MATERIALS". The sign should have a
yellow background and the three-bladed radiation symbol and lettering
in red or magenta.

EMERGENCY PROCEDURES:

| R

2‘

This section covers the course of action to be taken in case of
accident involving a Soil Moisture/Density Gauge.

If the gauge is damaged at a field location because of being hit by
construction equipment or similar occurrence, immediately restrict
the area of the gauge for at least 10'.

Stop all vehicles which may have collided with the gauge and which
could possibly have radiation contamination on tires, cleats, or tracks.
DO NOT WALK THROUGH THE AREA AND DO NOT MOVE THE GAUGE OR ANY GAUGE
PARTS UNTIL DAMAGE HAS BEEN ASSESSED.




10.

If assistance is needed, call one of the following for help or in-
structions:

Robert Christen Lab Phone: 628-2295 Home Phone: 626-1496
Gary Wirtz 628-2295 722-0142

1f the gauge has been broken open and there is a possiblity of sprezd-
ing radioactive contamination, the operator should "freeze" or secure
the site, stopping the vehicle that damaged the machine, etc., anc
should send somebody to call one of the persons listed above. The
gauge should not be moved until authorized personnel with a survey
meter determine the extent of possible source damage and take charge.
Personnel should not be allowed to walk through the damaged arez ir
event of contamination.

If for any reason, no one can be contacted for help, call the State
Health Department or the Region II1 office of the Nuclear Regulatcry
Commission.

Minnesota State Department of Health 612-378-1150

U S Nuclear Regulatory Commission - Region III
Office of Inspection and Enforcement
799 Roosevelt Road - Glen Ellyn, I11inois 60137

Phone:  312-790-5500 (day, night, holidays)

If the gauge has not been broken open, retract the source back into the
shielded head and return the gauge to the laboratory.

If source cannot be returned to the "SHIELDED" position, place shielding
material around it such as packing it in a container of soil for protec-
tion. Return instrument to the laboratory.

If Soil Moisture/Density Gauge must be sent to the manufacturer for re-
pairs, call Troxler Electronic Labs or other manufacturers for shipping
instructions.

If Soil Moisture/Density Gauge is lost or stolen, call laboratory for in-
structions immediately. If no one can be contacted, then the State Hezlth
Dep?rtment and the Region III office of the NRC must be contacted imredi-
ately.

TRANSPORTING SOIL MOISTURE/DENSITY GAUGE:

1.

The gauge should be kept in its shipping case when transporting it to 2
field site.

The shipping case containing the gauge shall be tied down or restrained
when transporting it in a vehicle so that it will not be thrown out or
Tost in case of accident.

Current regulations do not require the vehicle to be placarded with the

I-2




diamond-shaped signs required for other classes of radioactive
materials.

Always keep vehicle locked whenever a source is in the vehicle.

If vehicle is used for storage of the gauge, it must be locked and
posted with a "CAUTION-RADIOACTIVE MATERIALS" sign.

PROCEDURE FOR REMOVAL AND SHIELDED STORAGE OF SOURCE ROAD ASSEMBLY

1. Only qualified individuals who are knowledgeable in removal and
shielded storage of source rod assemblies will perform this procedure.

2. Any individual performing this procedure must wear a film badge.

3. Secure the area by roping it off to prevent access by unathorized
personnel.

4. The source rod assembly must be physically watched at all times by
the individual performing this procedure.

5. Lower the handle to the backscatter position and using a 3/32" pin
punch, remove the roll pin in the index rod. Remove the index rod
cap by unscrewing. ,

6. Depress the trigger and 1ift the source rod out of the gauge shield.

7. Keeping the source rod tip away from the body, immediately place it
in the shielded storage.

8. Perform required cleaning and/or maintenance.

9. Replace source rod assembly including rod cap and roll pin.

RECORDS

The following records will be maintained and kept available for author-
ized inspectors:

1.

2.

Film badge reports showing radiation dosage to individuals using the
Soil Moisture/Density Gauges.

Leak test reports on source(s) used in these gauges.
Necessary maintenance, service, and calibration of these gauges.

Records covering shipment of these gauges with their sources by
public transportation.

Quarterly inventory of gauges with sources showing location of
sources in our possession.

Utilization 1ogs showing when equipment was used and to whom assigned.

[-3



IT. LEAK TESTING MOISTURE/DENSITY GAUGES:

A. PROCEDURE: (See also Section VIII-G)

2.

A1l radioactive sources must be leak tested every six months.

Only qualified individuals who are knowledgeable in leak testing sources
will perform this test.

Any individual performing leak tests must wear a film badge.

Using an LT-1 Kit supplied by ICN, wipe the control rod con-
taining the radioactive source using the following procedure:

a. Lay gauge on its side with bottom plate facing away from you.

b. Dissolve Alconox powder supplied with kit in 10 m1 of water.

¢. Push source rod out of gauge 4".

d. Standing behind the gauge, quickly wipe the end of the source rod
with swab moistened in Alconox solution. Wipe around the weld arez
near the end of the rod and use both swabs on single source gauces.

e. Retract source into shielded head.

f. Remove scaler assembly of the 3400 series Troxler Gauges.
1) Take second moistened swab and wipe the surface of the yellow and

magenta label in the gauge cavity, or use both swabs on both sources.

2) Replace scaler assembly.
g. Allow swabs to dry before sealing them in the plastic bag.
h. Survey swabs by holding them against survey meter.

i. If no reading is obtained, send smears into laboratory to the atten-
tion of the Radiation Safety Officer. We will forward them to ICN
for analysis.

j. 17 reading on survey meter exeeds 0.5 MR/HR on the low range, DO NOT
SEND BY MAIL. Call Radiation Safety Officer for instructions. we
will contact ICN for shipping instructions

k. Include following information with leak test smears:
1) Brand name of Soil Density/Moisture Gauge.
2) Model and serial number of gauge
3) Type of source.
4) Serial number of source(s).

5) Activity of source(s) in millicuries.



6) Date of leak test.

7) Name of person periorming leak test.
Smears are evaluated by ICN and results reported to the Duluth 1lab.
If radicactive contamination exceeds 0.005 microcuries, we are im-
mediately notified by ICN, and the equipment will be withdrawn from

service.

If the leak test results are satisfactory, the test reports are filed in

the Duluth Office and kept available for audit by authorized incividuals.
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+11. TRANSPORTING AND SHIPPING MOISTURE/DENSITY GAUGES:

A. PREPARATION OF MOISTURE/DENSITY GAUGES FOR SHIPMENT:

1.

Insure that the radioactive source in the gauge is in the "Shieldec”
position and the gauge is locked.

Place the gauge in its shipping case and secure lock with lead sezls
to insure that the package has not been opened or tampered with.

Include any necessary papers or information with the gauge such as 2
current copy of the leak test on the source(s), instruction manual for
gauge, etc.

Follow instructions in Twin City Testing and Engineering Laboratory, Inc,
procedure 5-G-12, "Procedure for the perparation of Soil Moisture/Density
Gauge Sources for Shipment."

These instructions are intended for the shipment and transport of gauges
whether by common carrier, company truck or personal vehicle.

A bill of lading must be in the driver's compartment whenever transportinz
a Soil Moisture/Density Gauge to a project site. An example of the
straight bill of lading form is in procedure 5-G-12.



Cwin city testing QUALITY ASSURANCE
aNo enaNeennag MOoratory, Inc.

660 CROMWELL AvENUE

T PA 114 P d
an’NI’U‘. C:‘:‘“sésxo- Nruoc t ‘:" S_G- 12
s Detober T 1960
SUBJECT: + PROCEDURE FOR THE PREPARATION OF | Date R e e

@

L g

5-G-12 79/01/81
*Revision U

SOIL MOISTURE/DENSITY GAUGE SOURCES FOR SHIP-
MENT -RECEIPT OF PACKAGES CONTAINING SOIL Approved
MOISTURE/DENSITY GAUGE SOURCES Supersedes

1.0 SCOPE 1.1 This procedure outlines the requirements for preparing ship-
ments of Scil Moisture/Density gauges containing radiocactive
sources.

1.2 This procedure also outlines the requirements for receiving
packages containing radioactive sources.

*1.3 The requirements for packages, labels, marking and shipper
certification papers are outlined in this procedure for
compliance with applicable regulations.

1.4 Shipment of these gauges with radioactive sources may be made
by commercial truck, air freight, company vehicle or private
vehicle.

2.0 APPLICABLE "e.1 Title 49 - Code of Federal Regulations "Transportation" =
REFERCNCES Parts 172, 173, 175 and 177

2.4 Title 10 - Code of Federal Regulations - Part 71
"Packaging and Transportation of Radioactive Material”,

3.0 GENERAL 3.1 Personnel
REQUIREMENTS
3.1.1 The individual assigned to package this material shall be
.amiliar with this procedure and regulations referenced by
this procedure.

3.1.2 The Radiation Safety Officer or his designate shall
inspect the package, verify it is properly labelled
and marked, and sign the necessary shipping papers.

3.2 Type of Package

3.2.1 Soil Moisture/Density gauges containing radiocactive sources
shall be shipped in a Type A package,

3.2.2 A Type A package must meet the requirements of DOT
Specifications 7A outlined in Section 173,465 of the
DOT Specifications.

3.2.3 A DOT Specification 7A package must withstand normal
conditions of transport without loss or dispersal of

the radicactive contents,



CwiN city testing QUALITY ASSURANCE

aNo eNaINeenng Bbhorstory, nc.

662 CROMWE LL AVENUE

e ST PAUL MN 55114 Procedure
PHONE 612 645 360 Number 5-G-‘| 2
Page 2 of 8

~ October 1, 1984

SUBJECT: * PROCEDURE FOR THE PREPARATION OF Date

SOIL MOISTURE/DENSITY GAUGE SOURCES FOR SHIP-

MENT -RECEIPT OF PACKAGES CONTAINING SOIL Approved

MOISTURE/DENSITY GAUGE SOURCES Supersed -G- _ 9/01/81

es
*Revision
3.0 GENERAL 3.2.4 Typical DOT 7A packages may include steel drums,
REQUIREMENTS wood cases or boxes, or a fiberglass case such as
(cont) the ones supplied with our Troxler Model 3400
series Troxler Gauges.
3.3 Labels
2.3 There shall be at least two diamond-shaped labels

on opposite vertical sides of the package depend-
ing upon the radiation levels from the pac'age.

3:3.2 One of the labels shall be placed adjacent to the
name of the contents.

B The type of labels placed on the package shall be
one the following types depending upon the radia-
tion levels measured:

Maximum Surface *Maximum Reading

Reading, at 1 meter (39 3/8")

Type of Label mr/hr mr/hr

Radioactive 0.5 0

White 1

Radinactive 50 1.0

Yellow 11

Radioactive 200 10

Yellow 111

EONTROLNO. 7 86 2 7




aNo enanNeennag Iaboratorny, nc.
862 CROWMWELL AVENUE
ST PAUL MN 55114
PHONE 612 645 3601

QUALITY ASSURANCE

SUBJECT: * PROCEDURE FOR THE PREPARATION OF

SOIL MOISTURE/DENSITY GAUGE SOURCES FOR SHIP-

MENT -RECEIPT OF PACKAGES CONTAINING SOIL
MOISTURE/DENSITY GAUGE SOURCES

Procedure

Number 5-6-12

Page - 3 of 8

Date .

Approved

Supersed 5-G-12 9/01/84
2 *Revision ¥

3.0 GENERAL 3.3.4 The usual radiation levels from a package containing
REQUIREMENTS a Soil Mositure/Density Gauge would require a Yellow
(CONT.) II label.

3.4 Markings

3.4.1 Each case containing a Soil Moisture/Density Gauge must
have the notation, "DOT 7A" package.

3.4.2 If the weight of the package is over 110 pounds (50 kilo-
grams), the gross weight shall appear on the outside of
the package.

3.4.3 The name and shipping address of the consignee shall appear
on the outside of the package.

3.5 Shipping Papers and Certification

3.5.1 Shipping papers, whether truck Bill of Lading or the red

and white striped "Shipper's Certification for Radiocactive
Materials" used for air shipments, shall be legibly
printed or typed in English.

4.0 PREPARATION 4.1

Shipments by Public Highway

OF SHIPMENTS

4.1.1 Packaging
*4.1.1.1

Insure that the package meets the requirements of Para-

graph 3.2 of General Requirements for a DOT 7A package.

Make sure the package is properly secured, that is, locked,

bolted and lead seals are in place.

4.1.2 Labels

Make sure that the package has the proper type labels on

the outside of the case, for example, Yellow II labels.

4.1.3 Markings

Make sure that the package has legible markings as described
in Paragraph 3.4.
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aN0 eNQINeRNNQ IBDOrAatony, iNc.

860 CROVALLL AVENUE
ST PAUL MN 55114 Procedure
PHONE 612 645 3601 Number 5-G- 12
Page 4 of 8

SUBJECT: * PROCEDURE FOR THE PREPARATION OF Date
SOIL MOISTURE/DENSITY GAUGE SOURCES FOR SHIP-

MENT -RECEIPT OF PACKAGES CONTAINING SOIL Approved
MOISTURE/DENSITY GAUGE SOURCES Supersedes 9-G-12 £ /9/01/84
*Revision //
4.0 PREPARATION 4.1.4 Shipping Papers and Certification
OF SHIPMENTS
(CONT.) *4.1.4.1 Use the Bill of Lading form shown in Example 1 for ship-
ment by commercial truck, company vehicle or private
vehicle.
4.1.4.2 The following information must appear on this Bill of
Lading in this order:
*4.1.4.2.1 Name, Class of Material and emergency response number -
Radioactive Material Special Form - n.o.s. - (not other-
wise specified) - UN2974.
4.1.4.2.2 Number of Units and Container Type - left column - enter
number of packages - 1 and A for Type "A" package.
4.1.4,2.3 Mark "X" in red-bordered column HM - this indicates
item is Hazardous Material.
226
4.1.4.2.4 Name of Radigguclide - for example Ra " Be or
Am’Z“51 Be/Cslgg,
4.1.4.2.5 Quantity of Radioactive Material - number of curies
on date of shipment.
4.1.4,2.6 Category of Labels Applied - state whether White I or
Yellow II labels applied to package.
*4.1.4.2.7 Transport Index - radiation level 1 meter from surface
of package. This number must also appear on the
Yellow II labels.
4.1.4.2.8 State the US NRC Approval Number - DOT 7A
*4.1.4.2.9 Serial Number of Source(s)
4,1.4,2,10 Check item "Placards Tendered" at bottom of page.
If shipment bears Yellow III labels, vehicle must
be placarded. If truck driver was offered placards,
check "YES". If not, so indicate. Vehicles are
not required to be placarded when carrying Yellow II
label material.
4.1.4.2.

11 Sign the certificate at bottom of page directly under
"P%acards Tendered" stating package was prepared ac-
cording to applicable regulations of the Department
of Transportation.



Cwin city testing QUALITY ASSURANCE

BNO ENQINERNNO IBDOrBLONY, INc.

;? cv.:ﬁ* ‘»;‘w‘ Z‘-,.T‘.”. Procedure
PHONE 612 645 3601 Number 5-G-12
Page i of 8
SUBJECT: * PROCEDURE FOR THE PREPARATION OF Date October 1, 1964,
SOIL MOISTURE/DENSITY GAUGE SOURCES FOR SHIP- M
MENT -RECEIPT OF PACKAGES CONTAINING SOIL Approved s MO
MOISTURE/DENSITY GAUGE SOURCES Supersedes T
evision
4.0 PREPARATION 4.2 Shipments by Air
OF SHIPMENTS
(CONT.) 4.2.1 Shipments of radioactive sources for industrial radio-
graphy must be shipped by CARGO-ONLY AIRCRAFT.
4.2.2 Packaging
4.2,2.1 The same packaging requirements apply to air shipments
as those mentioned in 3.2 and 4.1.1 of this procedure.
4.2.3 Labels
8.8.3.1 The same labels must be affixed to the package as those

mentioned in 3.3 and 4.1.2 of this procedure.

4.2.3.2 In addition, the orange and black label with the wording
"DANGER-PELIGRO" - "Do Not Load in Passenger Aircraft"
shall be affixed to each package shipped by air.

4.2.4 Markings
4.2.4,1 The same marking requirements apply as those in 3.4 and

4.1.3 of this procedure.

4.2.5 Shipping Papers and Certification

*4.2.5.1 2400 Series Troxlers with Lead Shielded Gauge

*4.2.5.1.1 Use the"Shipper's Certification for Radioactive Materials"
form with the red-striped border.

*4,2.5.1.2 This form shall be filled out as follows as shown in
Example 2:

EONTROLNO. 7 86 2 ¢



Cuwin city testing QUALITY ASSURANCE

BN0 eNnagINeenna BDOratorny, INc.
667 CROMWELL A VvENUE

ST PAUL MN 35114 Procedure
PHONE 612 645 2601 Number S-G- ! 2
Page el of 8
SUBJECT: * PROCEDURE FOR THE PREPARATION OF Date October 1, 1984 _
SOIL MOISTURE/DENSITY GAUGE SOURCES FOR SHIP-
MENT -RECEIPT OF PACKAGES CONTAINING SOIL Approved

MOISTURE/DENSITY GAUGE SOURCES

-G-1

Supersedes
*Revision V

4.0 PREPARATION *4.2.5.1.2.1
OF SHIPMENTS
(CONT.) “9.2.5.1.2.2

*4.2.5.1.2.3

*8.2.5.1.2.4

*4,2.5.1.2.5
*4,2.5.1.2.6

*4,2.5.1.2.7

*$.2.5.1.2.8

*4,2.5.1.2.9

*4,2.5.1.2.10

*§.2.5.1.2.11

*4.2.5.1.2.12

*4,2.5.2
*4.2.5.2.1

*4.2,5.2.1.1
*4,2,5.2.1.2

Place "X" in square marked Cargo-Only A{rcraft.

Under column "Proper Shipping Name" - enter Radio-
active Material n.o.s. (not otherwise specified)
and emergency response number - UN2974.

g;gs{ columq "Radionuclide" - enter Razsze or
Be/Cs137,

226

Un 35 column_"Group" - enter 1 for Ra™""and I/III for
Am

Be/Cs137,
Under column “"Form" - enter Special Form.

Under column "Activity" - enter strength of source in
curies on date shipped.

Under column "Number of Packages" - fill in number
in shipment.

Under column "Category" - enter type of labels applied
to package, that is, White I, Yellow II or Yellow III.

Under column "Transport Index" - enter index which is
radiation level 1 meter from any surface on package.

Under column "Type" - enter type "A" for type of pack-
aging used for these sources.

Do not make entries in center of page regarding fissile
materials. These sources do not fall into this class
of radioactivity.

Fill in name and address of shipper and print name of
individual preparing shipment. Individual should sign
certification in lower right corner of certificate.

3400 Series Troxler with Uranium Shielded Gauge

Fill out the "Shipper's Certification for Radicactive
Materials" form as shown in Example 3:

Place "X" in square marked Cargo-Only Aircraft.

Under column "Proper Shipping Name" - enter Radioactive
Material n.o.s. (not otherwise specified) and emergency
response number - UN 2974, on the first line (source
designation).



Cwin city

QUALITY ASSURANCE

BN0 engMeenna Iaboratory, INc.
662 CROVAELL AvENUE
ST PAUL MN 55114 Procedure
e R Number 5-G6-12
Page 7 of 8
SUBJECT: * PROCEDURE FOR THE PREPARATION OF Date rl, 1984 .

SOIL MOISTURE/DENSITY GAUGE SOURCES FOR SHIP-
MENT -RECEIPT OF PACKAGES CONTAINING SOIL Approved

MOISTURE/DENSITY GAUGE SOURCES

Sensiiindls -G-12 9/01/81

*Revision ©

4.0 PREPARATION *4.2.5.2.1.3
OF SHIPMENTS
(CONT.)
*4.2.5.2.1.4
*$.2.5.2.1.5

*4.2.5.2.1.6

*$.2.5.2.1.10

*4.2.5.2.1.11

*§.2.5.2.1.12

*4.2.5.2.1.13

*4.2.5.2.1.14

*4,2.5.2.1.15

*4,2.5.2,1.16

On the second 1ine under "Proper Shipping Name", enter
Radioactive Material, Article Manufactured from
Depleted Uranium - UN 2909,

Under column "Radionuclide" - enter Amz41 Be/Csl37
on the first line (source description).

On the second 1ine under "Radionuclide" - enter
Depleted Uranium?38,

2 7

Under column "Group" - enter I/1I1I for Am 41Be/Cs13

on the first line.

On the second line under "Group", enter III for
depleted U238,

Under column "Form" - enter Special Form, on the
first line.

On the second line under "Form", enter Solid Metal.

Under column "Activity" - enter strength of source
in curies or millicuries on date shipped on the
first line.

On the second 1ine under "Activity", enter 0.005
curies (activity of Uranium shielding in gauge).

Under column "Number of Packages" - fill in number
in shipment on same line as shielding description.

Under column "Category" - enter type of labels applied
to package, that is, White I, Yellow II or Yellow III
on same line as shielding description.

Under column "Transport Index" - enter index which
is radiation level 1 meter from any surface on
package on same line as shielding material.

Under column “Type" - enter Type "A" for type of pack-
aging used for these sources on same line as shielding
material,

Do not make entries in center of pagc regarding fissile
materials, These sources do not fall into this class
of radiocactivity.



Cwin city testinc! QUALITY ASSURANCE

anNa enaineenng aboratory, rv

882 CROVWAILL AVEN €
ST PAUL MN 55114 Procedure

PHONE 612 645 3601 Number 5-G-12

P 8 of _8
o~ October T, 1980

SUBJECT: * PROCEDURE FOR THE PREPARATION OF
SOIL MOISTURE/DENSITY GAUGE SOURCES FOR SHIP-

MENT -RECEIPT OF PACKAGES CONTAINING SOIL Approved
MOISTURE/DENSITY GAUGE SOURCES Supersedes - 201788
*Revisiont”

4.0 PREPARATION *4.2.5.2.1.17 Fill in name and address of shipper and print name
OF SHIPMENTS of individual preparing shipment. Individual should
(CONT.) sign certification in lower right corner of certifi-

cate.
*5.0 RECEIVING PACKAGES *5.1 The individual performing the receipt inspection
CONTAINING SOIL shall wear a film badge.
MOISTURE/DENSITY
GAUGES 5.2 The receipt inspection shall be done as soon as

practical after receipt of the package, but in no
case more than three hours during the day shift nor
18 hours if received after normal working hours.

5.3 Inspect the package for any signs of damage or tampering.
*5.4 Make sure the lead seals are intact.
5.5 Normally, radiation level readings at the surface of

the package and at one meter away are not required
for a Type A package. However, if the package is
damaged, contact the Radiation Safety Officer for ad-
vice. Radiation level readings may have to be taken
to ensure the source did not come out of the shield.

*5.6 If the radiation levels exceed the allowable limits
of 200 mr/hr at the surface of the package and/or 10
mr/hr at one meter from the surface, notify the
Radiation Safety Office or your Supervisor immediately.

5.7 A report will have to be made to the Regional Office
of the NRC and the delivering carrier.
*5.8 The results of the receipt inspection shall be kept
on Twin City Testing and Engineering Laboratory, Inc
Form N90O.
*6.0 RECORDS *6.1 Records covering the shipment of these Soil Moisture/

Density sources shall be kept on file for audit by
authorized parties.

6.2 Shipment records will be the responsibility of the
Radiation Safety Officer or his designate.

«LNTROLNO. 7 8 ¢ 2




STRAIGHT BILL OF LADING
ORIGINAL—NOT NEGOTIABLE

—NAME OF TRUCKING COMPANY

Shipper No.

Carrier No.

e of Cawiow)

wERE oste_DATE OF SHIPMENT

T0:

Consignee

Om Cotect on Deiivery s8.pments Ine ietiers COD  must appesr belore co 1signee s name b
O 8% OIhe w38 DrowiOed A Hem 43 Sec |

FROM
snooe Twin City Testing and
Engineering Laboratory, Inc

Sirver sweer  Address of office making shipment
Cwstinaton 2ip Code Ongin
Vehicle
Roste Number
No o Unis DESCRIPTION AND CLASSIFICATION UN# TOTAL QUANTITY WEIGHT CHARGES
scomure e | HM | souincinon o 113101 173 305 17220 we_| Wy | Shmes |Mn| WS
“ON
1-8 X_| Radioactive Material - Special Form 2974
n.o.s. (Not otherwise specified)
Name of Radionuclide - Ra’2%Be (o1d 24D0 serfes troxler)
or A’ ge/ 5137 (Mod | & 3400 ser{es froxler)
Quantity of material - millicuries o this_mmmlmﬂ_nn__
gl
- Lategory of labels applied - usually Y
Jransport Index - this information on plate #_a.umm_
USNRC Approval Number - DOT 7A Package &/
Serial Number of Source(s) g\«@
PLACARDS TENDERED: YES [0 NO XX
€60 10 PREPAD 1
ADOAESS - o _COD Ami § COLLECT % ]
- Wy . ) e o - S0 Thh @ 10 coniy e e oo aemey mareian e | S0 Seeon § o e mOnans 4 Eve Shpmans @ 80 Sveres TOTAL
- L "~ Foows convied sewived puiegn mever | i oing e i - vone | CHARGES $
SELERTR I ATIAY | TR SRR SR | W ST e e e s [ REGHT CanGE
’ - s Seroive . 159wt e of Cone.gror) .':-;.-7:.:" il ;‘:'?

BECEVED subrect 10 1he classilcations ang 1aniily in aflect on the date of 1he issue of 1Ny
O Mg 1N DrODerty eec! e BDOE i BODETEN! QOOD FTe S«CAD! B3 NOIed (Contents

of contenis of pechages ) o g destined &
g CArTier |1he wort) Carter DG unaer siood throughou! 1his contrect

!
i
:

WO L 00 1N PO 10 Mg 0eel nation UHM".",WO'."

8y 0f sand propenty ower all or Ay POrtion of Seid TOule 10 SESIINSTION BN B8 10 MECH Darty &
Wy Lime intaresiad 0 8l o Ay M property  Ihat Svery Servion 10 De DertorTed e sunoe
SN be subject 1o 8l 1he bitl of imding termy CONGITIONE I Ihe Qovarning Class ! cat on on

"
Sripper heraby cartifms 1Nt he is lamiliar with ol the DIl of lading lerms and cond't ong =

[ Kl

DATE

Py menent poti o e 892:038 O INpOR
STYLE FES AT LABELMASTER CHICAGO, IL. 60626
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Two completed and signed copies of this certitication shall be handed to the carrier.
(Use block letters)

FOR RADIOAC

TIVE MATERIAL

WARNING: Failure to comply in all respects with the applicable regulations of the Department of
Transportation, 49-CFR, CAB 82 and, for international shipments, the IATA Restricted Articles Regulations
may be a breach of the applicable law, subject to legal penalties. This certification shall in no circumstance be
signed by an IATA Cargo Agent or a consolidator for international shipments

Q

This shipment is within the limitations prescribed for: (mark one)

-. passenger aircrall Andcontains radioactive material intended for use in, or incident 1o X cargo-only aircraft
research, or medical diagnos:s or treatment

NATURE AND QUANTITY OF CONTENT PACKAGE
PROPER PORT
SHIPPING NAME RADIONUCLIDE |  GROUP FORM ACTIVITY CATEGORY '“"‘L‘SE?
CHEMICAL FORM = WHITE
FORUY § NAME OR GROUP ANDPHYSICAL | numseror | | Nomber e FOR INDUS TRIAL
SHIPMENTS SYMBOL NUMBER OF STATE (GAS/ CURIES. or —YELLOW YELLOW or
SEE SECTION? OF PRINCIPAL GROUPS LIQUID/SOLID) MILLI of or LABEL TYPE A
CAB A2 RADIOACTIVE 1TO VI or SPECIAL FORM CURIES m—veLLow| CATEGORIES or
TARIFF 8.0 CONTENT or SPECIAL Packages LABEL ONLY TYPER
ENCAPSULATION

N\ N

adioactive Material Ra2268e
n.o.s. UN 2974 or

An?41ge/

CS137

/

Lead Sh

elded 2400 (Series quges)

Special [Refer tp| 1 Usually|Refer to| A
Form data pljte II Yel-|plate on
on gauge How shipping
case
Usually
0.5

ADDITIONAL INFORMATION REQUIRED FOR FISSILE MATERIALS ONLY

NAMES, PLUS QUANTITY IN GRAMS, OR CONCENTRATION OR ENRICHMENT IN U?Jégp‘
A

Special Form Encapsulation Certificate(s)

(Information requfired for :
eXEMPTED FROM THE ADDITIONAL REQUIREMENTS FOHR FISSILE MATEHIALS '
SPECIFIEDIN7.1. OF PART 2 OF THE IATA RESTRICTED ARTICLES REGULATIONS £ s\)‘“
NOT EXEMPTED FISSILE CLASS | FISSILE CLASS Il FISSILE CLASS 1l (]
Agaditional certificates obtained by the Shipper when necessary *
Cemhl.‘}cm or Large Radioactive Source
Type "B Packaging Certilicate(s) i %}Q&nmen!Approvats/Permns
Certilicate(s) for Fissile Material ( v
Special Handling Information

Restricted Articles Regulations.,

I hereby certify that the contentsoF this consignment are fully and accurately described above by Proper
Shipping Name and are classified, packed, marked, labelled and in proper condition for carriage by air
according to applicable nation.al governmental regulations, and for International Shipments, the current IATA

Name and full address of Shipper

Twin City Testing and Engineering

Name and titie ot person signing Certification

Type or print name and title of

Laboratory, Inc

Address of office making shipment

individual preparing Shipmeént

R

R

> -
L~

Date
Date of Shipment Qgp

G):\‘

Signature of the Shipper (see WARNING above)
Individual sign here

NN\ | | |

Arr Waybill No.* Airport of Departure’ Airport of Destination”




TERIALS

Two completed and signed copies of this certification sha!l be handed to the carrier
(Use block letters)

WARNING: Failure to comply in all respects with the applicable regulations of the Department of
Transportation, 49-CFR, CAB 82 and, for international shipments, the IATA Restricted Articles Regulations
may be a breach of the applicable law, subject to legal penalties. This certification shall in no circumstance be
signed by an IATA Cargo Agent or a consolidator for international shipments

This shipment is within the limitations prescribed for: (mark one)

passenger aircraft andcontans radicactive material intended for use in. or incident 10 X cargo-only aircraft
research, or medical diagnosis or treatment

NATURE AND QUANTITY OF CONTENT PACKAGE

PROPER

] o o TRANSPORT
SHIPPING NAME RADIONUCL 1DE GROUP ORAM v CATEGORY

INDE X

CHEMICAL FORM
. |~ WHITE
FORU S NAME OR GROUP AND PHYSICAL | NUMBER OF or [ro,‘:
SHIPMENTS SYMBOL N MR(LUW STATE(GAS CURIES or 0 YELL YELLOW

SEE SECTION 2 OF PRINCIPAL Lc),nmwpc,’ LIOUID/ SOLID) WL - ot if‘qw LABEL
CAB N2 RADIOACTIVE ‘,,;‘: Y or SPECIAL FORM CURIES i —YELLOW CATEGORIES
TARIEF 6.0 CONTENT . or SPECIAL . Packages LABE-\- ONLY
L
“",A:J‘)U‘\ A'i\'\k'

Radioactive Material AmZQIB Special Refer t
n.o.s. = UN 2974 info pl
on gaug
prmcanceney
tadioactive Material| De ( Refer to
Article Manufactured 38 Metal ' info plat
from Depleted Uraniup on shippt
UN 2909 case-Usug
!’.Iﬂ‘or"ahc% required for spgnt Uranium i H 3400 0.5

SerIES GU&E@E,}.ONL“ INFORMATION REQUIRED FOR FISSILE MATERIALS ONLY

EXEMPTED FROM THE ADDITIONAL REQUIREMENTS FOR FISSILE MATERIALS
SPECIFIEDIN7.1. OF PART 20F THE IATA RESTRICTED ARTICLES REGULATIONS
NAMES, PLUS QUANTITY IN GRAMS, OR CONCENTRATION OR ENRICHMENT IN U235

NOT EXEMPTED FISSILE CLASS | FISSILE CLASS Il FISSILE CLAGSS Il

v
AL
nal certificates obtained by the Shipper when necessary 3 %\'y
-

gecial Form Encapsulation Certificate(s) Certificate(s) for TRadioactive Source
ype "B Packaging Certificate(s) Government Apfirovals/Permits

Certificate(s) for Fissile Material

A
A .“
Special Handling Information 4 o3 ® ‘S/

\2//’/- (Et\/ =
1 - -

| hereby certif

that the contents of this consignment are fully and accurately described above by Proper
pping Name and are classified, packed, marked, labelled and in proper condition for carriage by air
according to applicable national governmental regulations, and for International Shipments, the current IAT
Restiricted Articles Regulations

Sh

A\

Name and full address of Shipper Name and tit.2 of person signing Certification

Iwin City Testing and Type or print name of individual preparing
Engineering Laboratory, Inc shipment

pss Oof office making shipment

—

vale

Date of Shipment

N

A W [
vvayt '




SHIPPING/RECEIPT INSPECTION
OF

EXPOSURE DEVICES, SOURCE CHANSERS, GAUGES AND SHIPPING CONTAINERS

—

USED TO TRANSPORT RADIOACTIVE SOURCES

Date of Inspection:

Location of Inspection:

Type of Shipping Container/Package: 0 Type A J Type B

[ Exposure Device [ Source Changer [ Gauge

O Other

Type of Overpack or Case:

O steel Case 3 Wood Case D Fiberglass Container

O None Used [ other

Shipper:

Consignee:

Delivering Carrier:

Radiation Survey of Package (Before Opening)
(Required of Type B Quantities - Radiography Sources)

1. Radiation level at surface (highest reading) of package - mr/hr
2. Radiation level at 3 ft. (same as Transport Index) from Surface mr/hr
3. Survey Meter Used - Make/Mode! Serial Number

Type of Source Source S/N

Inspection of Package:

1. Lead seals intact through lock or container fasteners  Yes No

2. Any evidence of tampering during shipment Yes No

2. Any visible damage to container or contents Yes No

If Yes - describe damage

5. Is equipment - exposure device or gauge in operating order VYes

No

Inspection Perforined BY:

Title:

N900(81-A
e @NmoLNO. 7 8 6
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IV. OPERATION OF MODEL 2400 TROXLER M/D GAUGES

A. CONTROL FUNCTIONS AND OPERATIONS (See Figure IV-2)

POWER - This is a three position switch with OFF, STDBY and ON positions.
The switch is normally placed in the STDBY position twenty to thirty min-
utes befcre use and between measurements. In the STDBY position, the pow-
er consumption is less than one-half the ON power yet all critical cir-
cuits including the detector high voltage supplies remain on.

TIME - This rotary switch controls the counting period. The .25, .5,

1 or 2 minute positions may be used for field measurements; however, the
1 minute position is normally used. The CALIB position switches several
internal functions to allow the instrument to automatically take four
one-minute counts, sum, divide by four and display the mean one-minute
count rate. The STOP and COUNT positions may be used for controlled
scaling with a watch in the event of a timer failure, for long scaling
periods, and for troubleshooting the instrument.

FUNCTION - The three position switch selects the proper logic for MOISTURE
or DENSITY measurements. The center of TEST position scales the internal
clock and checks the time base division and accumulators. The readout will
indicate counts of 819, 1638, 3276, 6553 and 3276 for the .25, .5, 1, 2
and CALIB periods respectively.

START - This pushbutton switch resets the accumulator and starts a new
counting period for a time dependent on the TIME switch setting.

SUM - This pushbutton switch starts a new counting period without resetting
the accumulator. The counting period is dependent on the TIME switch set-
ting, and the new count is added to the count previously stored in the
accumulator.

READ - Under normal conditions, the digital indicators are not illuminated
in order to conserve power. This pushbutton applies voltage to the in-
dicators and may be pressed at any time without affecting the accumulator
operation or data storage. The power consumption is very high so use
should be 1imited to short read periods.

GATE INDICATOR - The flag to the lower left of the display area is an in-
dicator which turns red during the counting period and white when the
counting period has ended.

BATTERY INDICATOR - The small meter to the lower right of the display area
indicates the charge state of the batteries. The gauge may be used as Tong
as the meter deflects into the white area. At the division of the red-
white area, only a few minutes of operation remains. If the gauge is used
when the meter is deflected into the red area, internal circuits will auto-
matically shut the system down to prevent damage to the batteries.

DISPLAY - The instrument contains a four-decade, in-line display. MOISTURE
data is divided by 10 before display and DENSITY data is divided by 100.

The additional digits are not used in normal operations, and a decimal point
may be considered to exist to the right of the last digit.

Iv-1
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10.

11.

SOURCE INDEX MANDLE - The 1ifting handle also controls the source posi-
tion and automatically positions the source in the shield when 1ifted.
A1l standard count data is taken :1th the handle latched in the top or

stored position agag Tock is :551:;% bcfora
e trigger forward on both sides

i h‘ ress
23. source to be positioned by de-

releases source and allows

tents in the index rod (See Figure IV-1). The first detent below the
safe position<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>