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Transporting Nuclear Gauges 
(HAZMAT) 

This section provides a brief overview of the hazardous material 
(HAZMAT) regulatory requirements for transporting nuclear 
gauges. The Troxler Transportation Guide contains more detailed 
information, including sample shipping papers and other 
documentation. 

The regulations governing the transportation of nuclear gauges 
are contained in Title 49 of the Code of Federal Reaulations. 
Please refer to those regulations for complete details of 
transportation requirements. The following information 
summarizes some of the main requirements applicable to 
shippers of nuclear gauges. 

Security 
It is the responsibility of any person transporting a nuclear gauge 
to ensure that proper precautions are taken to prevent the theft of 
the gauge. Some commonsense suggestions and a security 
checklist can be found under Homeland Security on our website. 
To further enhance the security of gauges during transport Troxler 
also offers a special Mounted Transportation Box. 

Certificate of Competent Authority 
A copy of the IAEA Certificate of Competent Authority (sometimes 
referred to as "Special Form Certificate") must be on file for at 
least one year after the latest shipment of a nuclear gauge. You 
can download a CODY from our web site. Please note that these 
certificates have expiration dates. 

NOTE: The sources in some older Troxler gauges are no longer 
certified as Special Form because of the manufacture date. These 
sources may be subject to shipping restrictions or may require 
that you modify your shipping practices. Please refer to the 
Special Gauae Shippina Instructions for further details. 

Type A Package Testing Results 
A copy of the results of Type A package testing for the shipping 
case must be on file for at least one year after the latest shipment. 
This information can be found in the Troxler TransDortation Guide. 

Hazmat Training 
A certificate of training must be on file for each individual who 
transports or prepares a nuclear gauge for transport. Troxler's 
Nuclear Gauge Safety Training course covers transportation 
requirements for nuclear gauges. Periodic Hazmat refresher 
training is required every 3 years. 

Marking and Labeling 
The package must be marked with the proper shipping name and 
labeled on opposite sides. Most troxler transport cases require the 
\,-,,-...I, I-L -I... L:-L -.._ * -I---'- IL-  ---I: --..- ,:-I- --I:..%. -.--I 
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ieiiow II iaDei wnicn must aenore me raaionuciiae, activny, ana 
transport index. In addition, Type A packages must be labeled 
"US DOT 7A Type A .  

US DOT 7A Tvpe A RQ label 
US DOT 7A Tvpe A label 

Emergency Response Information 
Emergency response information must accompany each 
shipment of a nuclear gauge. The document containing this 
information must be immediately accessible to the driver at all 
times during transportation on a public highway. A 24-hour 
emergency response telephone number must be listed on the 
shipping papers. Troxler provides this service to Troxler gauge 
users at no charge. The emergency response phone number is: 
+I .919.549.9539 

Shipping Papers 
Whenever a nuclear gauge is shipped or transported it must be 
accompanied by properly completed shipping papers. Please 
consult the Troxler Transportation Guide for details. When 
transported via highway a properly completed bill of lading must 
be in the transport vehicle and immediately accessible to the 
driver. 

Sealing of Package 
Each Type A package must contain a seal that is not readily 
breakable and provides evidence that the package has not been 
opened in transit. This seal is required when transporting a gauge 
to and from a work site, as well as when shipping the gauge by a 
common carrier (e.g. FedEx). 

Inspection Prior to Shipment 
Before transporting a nuclear gauge, the shipper must inspect the 
package (shipping case) to ensure it is in good physical condition 
other than superficial marks and that all closure devices are in 
good working order and secured. 

)) Return to top 
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Radiation Safety Primer 

Introduction 
Radiation is an extraordinarily versatile and useful tool in 
medicine, industry, and research. It helps saves lives and 
provides great benefits to mankind in innumerable ways. 
Radiation is no different than other tools. If used improperly it can 
be hazardous to health or cause injury. But, if proper precautions 
are followed radiation can be used safely to achieve superior 
results. We will briefly introduce some basic radiation safety 
csncepts and p:lncip!es as ?hey apply ts the use sf p~?aS!e 
nuclear gauges. While the human body can sense and take 
actions to prevent injury by many physical agents, such as heat 
and noise, it cannot sense radiation. Therefore, it is important to 
understand the nature of radiation, its sources, and how to protect 
yourself and others. 

A Brief History 
In 1895, a German physicist named Wilhelm Roentgen 
fortuitously discovered X-rays while experimenting with 
evacuated glass tubes through which an electric current was 
passed. Roentgen discovered he could take a picture of the 
bones in his hand with the mysterious new rays. Henri Becquerel 
of France discovered natural radioactivity a year later. In 1898, 
Pierre and Marie Curie isolated the first radioactive elements, 
radium-226 and polonium-210. The momentous discoveries of 
these physicists led to a rapid advancement of scientific 
knowledge about radiation and radioactivity, as well as to many 
practical uses. 

Types of Radiation 
For purposes of radiation safety only radiation with the capability 
to cause ionization is of concern. Ionization occurs when 
electrons are dislodged from a neutral atom. When this happens 
an atom becomes positively charged and some energy is 
transferred. Ionization is the process by which radiation affects 
the human body and by which it can be detected as well. There 
are four basic types of ionizing radiation: alpha, beta, gamma and 
neutron. The main properties of each type of radiation are briefly 
discussed below. 

Alpha particles consist of two protons and two neutrons and carry 
a positive charge. They are emitted with high energy from the 
nucleus of heavy elements during radioactive decay, but lose 
energy rapidly in passing through material. A couple sheets of 
paper are sufficient to stop most alpha particles. Since they 
cannot penetrate even the outer dead layer of our skin, they are 
not an external hazard. 

Beta particles are electrons emitted from nucleus of atoms at 
nearly the speed of light. They have a very small mass compared 
to protons or neutrons and carry a negative charge. Very 
energetic beta particles can penetrate 112 inch of wood. 

* .  ... a -  .I 

http ://www. troxlerlabs, com/RAD S AFETYhadprimer . s html 



troxlerlabs.com: Radiation Safety Basic Overview Page 2 of 4 

tiamma rays are electromagnetic energy waves emrttea from tne 
nucleus of atoms and have no charge. X-rays are the same as 
gamma rays, except they originate outside the nucleus from 
processes involving electrons. Other familiar types of 
electromagnetic wave radiation include: visible light, ultraviolet 
light, infrared light, microwaves, and radiowaves. These differ 
from X-rays and gamma rays only in wave frequency and energy. 
Gamma rays are much more penetrating than alpha or beta 
particles. 

Neutrons are elementary particles which are emitted during 
certain types of nuclear reactions. Neutrons have no charge and 
are also highly penetrating. 

Units of Measure for Radiation 
The primary quantity of interest in radiation protection is dose 
equivalent. It so happens that some types of radiation produce 
greater effects on the body than others for the same amount of 
energy absorbed (absorbed dose). To account for this, a Quality 
Factor (QF) is assigned to each type of radiation to express its 
relative effectiveness in producing damage. Dose equivalent is 
the product of the absorbed dose and the QF for that type of 
radiation. It expresses the risk of harm resulting from exposure to 
different types of radiation on a common scale. The basic unit of 
dose equivalent is the rem. Because a rem is relatively large 

Natural Sources of Radiation 
Radiation is emitted by radioactive elements naturally present in 
the soil, water, and air. The major sources include potassium-40, 
uranium-238, and thorium-232. By virtue of their presence in the 
environment, radionuclides are found all the way up the food 
chain to humans. The human body contains a number of 
radioactive elements, including potassium-40, radium-226, and 
carbon-14. Building materials, like granite, contain radioactive 
thorium-232. Even the air we breathe contains small 
concentrations of the radioactive gas, radon-222, which seeps 
from the Earth’s crust. Cosmic rays from outer space are another 
significant natural source of radiation. The atmosphere screens 
out most of the cosmic rays, but some still penetrate to ground 
level. The dose from cosmic rays increases with altitude. For 
example, people living in mile-high Denver receive about twice as 
much dose from cosmic rays as people living at sea level. The 
interaction of cosmic rays with nitrogen in the atmosphere also 
produces radioactive carbon-I4 and tritium (H-3). 

Man Made Sources of Radiation 
Manmade radiation is produced directly through the operation of 
devices like X-ray machines, particle accelerators, and nuclear 
reactors. Accelerators and nuclear reactors may also produce 
manmade radioactive elements that emit radiation. Many 
manmade nuclides are used in medicine, industry, and research. 
For example, moisture-density gauges use the manmade 
sources: cesium-137 (gamma source), Cf-252 (neutron source), 
and americium-241 :beryllium (neutron source). 

Uses of Radiation and Radioactive Materials 
Radiation and radioactive materials have many uses in medicine, 
industry, education, agriculture, consumer products, scientific 
research, and many other fields. Here is a partial list of current 
uses: 
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Time: 
The most direct way to reduce radiation dose is to reduce the 
time spent working with or in the vicinity of radiation sources. If 
the exposure time is cut in half, the dose will be reduced by the 
same fraction. 

Distance: 
Distance is one of the most effective means to reduce dose 
thanks to basic principles of geometry. When the working 
distance from a point radiation source is increased by a factor of 
two, the dose received from that source will be reduced by a 
factor of four. This is referred to as the inverse square law, Le., 
the radiation intensity from a point source decreases with the 
square of the distance from the source. 

Shielding: 
Shielding is any material used to reduce the intensity of radiation 
by absorbing or attenuating the radiation coming from the source. 
Nuclear gauges have a significant amount of shielding already 
built in to protect the operator. 

found at a number of sites on the world wide web. 
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How Radiation Affects People 
Radiation causes ionization in the molecules of living cells. The 
ions react with other atoms in the cell causing damage that 
interferes with vital cell processes and with cell reproduction. At 
low doses, such as we receive from natural background radiation, 
the cell may be able to repair the damage with no adverse effect. 
At higher doses, the cells might not be able to repair the damage 
and the cells die or may reproduce abnormal cells that become 
cancerous. The primary risk from occupational exposure to 
radiation is a slightly increased risk of developing cancer. Several 
factors influence how much effect a given radiation dose will have 
on living cells. 

All cells are not equally sensitive to radiation. Cells 
that divide rapidly, like blood cells and the lining of the 
GI tract, are more susceptible to damage than cells 
that divide slowly, like nerve and brain cells. 
Dose to the whole body dose carries greater risk than 
dose to a portion of the body. 
A given dose received over long time period (years) is 
less likely to cause an effect than the same dose 
received over a short time period (hours). 

Radiation Dose Limits 
The federal government has set standards for how much 
radiation can be received safely. The limit for whole body 
radiation for persons working in occupations that involve radiation 
exposure is 5000 millirem per year. To put this value in 
perspective, the average American receives about 360 mrem a 
year from natural background radiation. 

Protection from Radiation Sources 
The radioactive material in portable gauges is in the form of 
sealed sources, therefore, there is negligible chance of internal 
exposure or contamination from working with a nuclear gauge. 
The primary concern is external exposure. The fundamental 
principle in radiation protection is that all radiation exposures 
should be maintained as low as reasonably achievable. This is 
referred to as the ALARA principle. The three key factors which 
influence an individual's radiation dose from a given source are 
time, distance and shielding. Control of these factors, therefore, is 
the key to keeping radiation dose ALARA. 
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These emergency instructions apply whenever a nuclear gauge is 
involved in an event that might cause damage to the source or its 
shielding or prevent the return of the  source to the shielded 
position (e.9. when the gauge is struck by a piece of equipment, is 
contained in a vehicle involved in an accident or involved in a 
fire). 

Gauge User or Operator: 

15 foot radius) and prevent unauthorized personnel from entering 
the area to minimize personnel exposure. The gauge operator 
should stand by outside the cordoned area and maintain constant 
surveillance of the gauge until emergency response personnel 
arrive. 
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Detain any equipment or vehicle involved in t h e  accident and the 
operator until it is determined that no contamination is present. 
Gauge users and other potentially contaminated personnel should 
not leave the scene until they have been checked for 
contamination by emergency response personnel. 

Notify appropriate emergecy response personnel (e.9. the 
licensee's Radiation Safety Officer, NRC or State officials) as 
soon as possible. 

RSO and Licensee Management: 
Evaluate the condition of the gauge. Determine if the  source(s) 
are present and if they are in the shielded position (if applicable). 
If the source(s) are out of the gauge they must be located 
immediately. 

Arrange for a radiation survey to be conducted as soon as 
possible by a knowledgeable person using appropriate radiation 
detection instrumentation. This person could be a licensee 
employee or a consultant competent in the use of radiation survey 
meters. The Troxler gauge operation manual contains a radiation 
profile chart which gives the normal radiation levels near the 
gauge. The radiation survey readings can be compared to the 
radiation profile for the gauge contained in the  gauge operation 
manual to determine if the readings are normal. 

Make necessary notifications to local authorities as well as the 
NRC as required. Even if not required to do so, you may report 
any incident to the NRC by calling NRC's Emergency Operations 
Center at 1.301.816.5100, which is staffed 24 hours a day and 
accepts collect calls. NRC or Agreement State notification is 
required when gauges containing licensed material are lost or 
stolen, when gauges are damaged or involved in incidents that 
result in doses in excess of 10 CFR 20.2203 limits, and when it 
becomes apparent that attempts to recover a source stuck below 
the surface will be unsuccessful. NRC reporting requirements and 
timeframes are found in 10 CFR 20.2201-2203. 
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Returning Damaged Gauges to Troxler 
When it is necessary to return a gauge that has been damaged to 
Troxler for repair or disposal, the following procedure must be 
followed. 

Conduct a standard wipe test of the gauge to verify the sources 
are not leaking and provide the test results to Troxler. 

Send photographs showing the damage, especially damage 
affecting the shieldling of the radioactive sources, to the attention 
of the Troxler RSO. If the damage is extensive or the gauge 
cannot be shipped in the original shipping case, Troxler will 
provide assistance or directions for packaging and shipment. 

Upon review of the leak test results and photographs by the 
Troxler RSO, a Returned Goods Authorization (RGA) number will 
be issued for return of the gauge to Troxler. 

)) Return to top 
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TRANSPORTATION GUIDE 

OVERVIEW AND APPLICABILITY 

This guide is designed to assist Troxler nuclear gauge users in complying with U.S. Department of Transportation 
(DOT) hazardous material (hazmat) regulations and International Air Transport Association (IATA) Dangerous 
Goods Regulations. It highlights and explains the major requirements for shipping and transporting portable 
nuclear gauges in the U.S. 

Troxler recommends that persons shipping and transporting nuclear gauges obtain and read the applicable DOT 
and IATA regulations. The U.S. DOT regulations are published in Title 49 of the Code of Federal Regulations, 
Parts 100-185 (49 CFR 100-185), which can be viewed online at the U.S. DOT hazmat web site: 
htttx//hazmat.dot.e;ov. IATA Dangerous Goods Regulations may be purchased from the IATA online store at: 
http://www.iata.org. 

The U.S. DOT HAZMAT regulations apply to all U.S. domestic shipments by all modes of transport. IATA 
regulations apply to all shipments by air, both international and domestic. When shipping a nuclear gauge by 
Federal Express@, the gauge must be prepared in accordance with IATA regulations for shipment by air. 
Throughout this guide, you will see references to the applicable sections of the US .  DOT regulations given in 
brackets, such as [§173.410]. 

The focus of this guide is on preparing nuclear gauges for shipment via common carriers and on transporting 
gauges as a private carrier. Private carriers generally own the goods (nuclear gauge) being transported and the 
transportation of the goods is incidental to their regular business activity. A company that owns a nuclear gauge 
and transports it to and from job sites in the course of business is considered a private carrier. Common and 
contract carriers, on the other hand, are “for hire” carriers whose primary business is transportation of goods for 
others. 

The major requirements that apply to shipping a gauge via common carrier or transporting a gauge as private 
carrier include: 

A current copy of the International Atomic Energy Agency (IAEA) Certificate of Competent Authority 
(special form certificate) for each source in the gauge must be on file. 

The gauge must be in a TYPE A package and a copy of the TYPE A package testing results must be on file. 

The package must be properly marked, labeled, sealed, and inspected prior to each shipment. 

The package must be properly loaded and secured in the vehicle. 

Properly completed shipping papers (bill of lading) must be in the transport vehicle and immediately 
accessible to the driver 

An Emergency Response Information document must be in the transport vehicle with the shipping papers and 
immediately accessible to the driver 

An emergency response phone number must be manned continuously while the gauge is in transit (this 
service is provided free of charge by Troxler) 

A certificate of training must be on file for each hazmat employee involved in the shipment, essentially any 
individual involved in packaging, preparing shipping papers, or transporting a nuclear gauge (training classes 
are offered by Troxler) 
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TRAINING 

If you own portable nuclear gauges, HAZMAT training is critical to your business. According to the U.S. DOT 
Office of Hazardous Material Safety: 

“More than one-third of the Department‘s enforcement actions pertaining to violations of the 
hazardous materials transportation regulations involve the failure of hazmat employers to 
provide training or maintain test records. In most cases, violations are attributed to failure to 
provide function specific training. For example, an investigator questions incorrect entries on a 
shipping paper prepared by a hazmat employee who responds that he was not instructed, nor 
tested, by his hazmat employer regarding the preparation of shipping papers. ” 

The regulations define a hazmat employee as a person (including a self-employed person) who is employed by a 
hazrnat employer and who: 

+ Loads, unloads, or handles hazmat (e.g., a nuclear gauge); 
+ Tests, reconditions, repairs, modifies, marks, or otherwise represents packagings as qualified for use in the 

transportation of hazmat; 
+ Prepares hazmat for transportation; 
+ Is responsible for safety of transporting hazmat; or 
+ Operates a vehicle used to transport hazardous materials. 

Each hazmat employer must train and test, certify, and develop and retain records of current training for each 
hazmat employee (during the period of employment and 90 days thereafter). 

Initial hazmat training must be completed within 90 days of employment or change in job function. Before 
completing training, an employee may only perform hazmat functions under the direct supervision of a properly 
trained and knowledgeable hazmat employee. 

Recurrent training is required at least once every three years per U.S. DOT rules. 

Relevant training received from a previous employer or source may be used to satisfy the requirements provided a 
current record of training is obtained from the previous employer or source. 

Hazmat employee training must include the following: 

+ General awareness/familiarization training 
+ Function-specific training 
+ Safety training 
+ Security awareness training 

Training records must include: 

+ Hazmat employee’s name; 
+ Completion date of most recent training; 
+ Training Materials (copy, description, or location); 
+ Name and address of hazmat trainer; and 
+ Certification that the hazmat employee has been trained and tested. 

To assist you in meeting these training requirements, Troxler offers both initial and refresher hazmat training 
courses, including testing and certification. For further information about Troxler training opportunities, please 
consult our website: htt~://www.troxlerlabs.com. 
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CERTIFICATE OF COMPETENT AUTHORITY 

The sealed sources in Troxler gauges meet the U.S. DOT requirements for classification as Special Form 
Radioactive Material. Special Form materials are designed and constructed to maintain their physical integrity 
even under severe accident conditions. For all practical purposes, such materials cannot produce radioactive 
contamination. The testing requirements that “special form” materials must meet are described in 8 173.469. 
Sources meeting these requirements are issued a Certificate of Competent Authority by the International Atomic 
Energy Agency (IAEA). 

A shipper must keep a copy of the IAEA Certificate of Competent Authority (also known as Special Form 
Certificate) for at least one year after the latest shipment of special form radioactive material [§ 173.476(a)]. An 
example of a special form certificate is shown in Appendix F. Please note that these certificates have expiration 
dates. You must have a current copy in your possession before you can legally ship special form radioactive 
materials. If shipping a gauge by air, a copy of the special form certificate must be included with the shipment. 

Current copies of the certificates can be downloaded from the Troxler web site (www.troxler1abs.com) or 
requested by calling Troxler. When requesting a special form certificate, please provide your gauge model 
number and serial number or the special form certificate number. You can determine the applicable special form 
certificate numbers by referring to the Troxler gauge certificate. 

NOTE 
Troxler issues a “gauge certificate” with each gauge. This certificate is sometimes confused with the 
special form certificate described above. The Troxler gauge certificate gives the gauge model and 
serial number, owner name and address, and information about the sources in the gauge, including 
the special form certificate number. The Troxler gauge certificate is not a legally required 
document for purposes of shipment. However, it is useful when being inspected by either your 
licensing agency or U.S. DOT, since it provides relevant gauge information. 

TYPE A PACKAGES 

The type, form, and quantity of radioactive material in most Troxler nuclear gauges requires the use of Type A 
packaging during transportation. The Troxler gauge shipping case meets all Type A package standards. [ 173.4 10 
and 8173.4121 

Each shipper of a (Specification 7A) Type A package must maintain on file for at least one year after the latest 
shipment, documentation of the Type A package testing methods and results. This documentation is provided in 
Appendix A for all Troxler gaugedcases currently manufactured. [ 173.4 15(a)] 
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MARKING TYPE A PACKAGES 

Each Specification 7A package (Troxler shipping case) must be marked on the outside “U.S.A. DOT 7A TYPE 
A” and “RADIOACTIVE MATERIAL.’’ [§ 178.350(b)] 

Each package must be marked with the proper shipping name and United Nations identification number (UN ID). 
[§172.301(a) and (c)] 

The U.S. Environmental Protection Agency (EPA) requires notification of serious accidents involving certain 
quantities of hazardous substances. These “Reportable Quantities” must be identified by the abbreviation “RQ’. 
For Troxler gauges containing 10 mCi or more of Americium-241 or Americium-241 :Beryllium, the letters “RQ’ 
must be marked on the package next to the proper shipping name. [§172.324(b)] 

All of the above marking requirements are incorporated into a single label on each Troxler shipping case. 

U.S. DOT requires the consignee’s (receiver) or consignor’s (transferor) name and address to be marked on the 
package, except when the package is transported by highway only and will not be transferred from one motor 
carrier to another. Therefore, when transporting a gauge to and from a job site by highway, name and address 
marking is not required. However, if a gauge is transported by a common carrier, name and address marking is 
required. [§172.301(d)] 

LABELING TYPE A PACKAGES 

Type A packages containing nuclear gauges are required to have RADIOACTIVE YELLOW-I1 hazard labels 
affixed to opposite sides (not top or bottom) near the proper shipping name marking. The following information 
must be entered on the labels in legible printing with a durable weather-resistant means of marking [§172.403(g)]: 

+ Contents -the name of the radionuclide@) in the package (e.g., Cs-137 and Am-241 :Be) 

+ Activity - the activity of the radioactive materials expressed in appropriate SI units, e.g., megabecquerels 
(MBq), gigabecquerels (GBq). 

+ Transport Index (for YELLOW-I1 or YELLOW-I11 labels only) -the maximum radiation level at one meter 
from the surface of the package in milliremhour. See Appendix G for a list of TI values for Troxler gauges. 

Type A packages containing nuclear gauges are not allowed on passenger-carrying aircraft. When offered for 
transport by air, including Federal Express, nuclear gauge packages must bear a CARGO AIRCRAFT ONLY 
label. [§173.448(f), §172.402(c)] 
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SECURITY SEALS 

WARN I NG 
Do not ship or transport a gauge with a sliding block that is not fully closed. . 

Each Type A package must incorporate a feature, such as a seal, that is not readily breakable, and that, while 
intact, is evidence that the package has not been opened. The seal is required when transporting a gauge to or from 
a work site, as well as when shipping a gauge via common carrier. You should also lock the gauge before placing 
it in the case. [§173.412] 

0.1 to 1.0 

1.1 to5.0 

5.1 to 10.0 

INSPECTING PACKAGE BEFORE SHIPMENT 

I 

2 

3 

SECURING PACKAGES IN VEHICLE 

Any package of radioactive material must be secured against movement within the transport vehicle under 
conditions normally incident to transportation. [§ 177.834(a) and 9 173.4481 

MINIMUM SEPARATION BETWEEN PACKAGES AND PEOPLE 

Packages bearing RADIOACTIVE YELLOW-I1 or YELLOW-111 labels are not to be carried in compartments 
occupied by passengers. These packages must be kept a minimum distance away from vehicle occupants, based 
on the transport index, as shown in the table below. If more than one package is present, the distance (measured 
from the nearest point on any package) must be based on the total transport index for all of the packages. 
[§177.842(b)] 

I Total Transport Index I Minimum Distance (Feet) I 

I 10.1 to20.0 I 4 I 
I 20.1 to 30.0 I 5 I 
I 30.1 to40.0 I 6 

I 40.1 to 50.0 I 7 I 
For example, a Troxler 3440 gauge with a TI of 0.6 must be kept at least 1 foot away from the driver or 
passengers. Two Troxler 3440s with a combined TI of 1.2 must be kept at least 2 feet from the driver or 
passengers. 
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SHIPPING PAPER PREPARATION AND RETENTION 

Shipping paper examples are shown in Appendices B, C, D, and E. Shipping papers must include: 

UN identification number: UN 3332 
Proper shipping name: “Radioactive material, Type A package, special form” 
Hazard class: 7 
The letters “RQ’ for reportable quantities of material if package contains 10 mCi or more of Am-241 
Radionuclide names: See Appendix G to determine nuclides for your gauge 
Activity: See Appendix G to determine activities for your gauge 
Label category: Radioactive Yellow-I1 
Transport index (dose rate in mrem per hour at 1 meter): See Appendix G to determine TI for your gauge 
The words “Cargo Aircraft Only” if the package is offered for transport by air 
Emergency telephone number: 9 19-549-9539 
Date of acceptance by carrier (Le., the shipment date) 

Shippers and carriers must retain a copy of the shipping papers, or an electronic image thereof, for a period of 
2 years after the date the hazardous material is accepted by a carrier. An electronic image includes an image 
transmitted by fax machine, an image on the screen of a computer, or an image generated by an optical imaging 
machine. The copy (paper or electronic) must be accessible at or through the principal place of business and 
immediately available upon request by an authorized official of federal, state, or local government. [§172.201(e)] 

Private carriers who use the same shipping paper for multiple shipments of the same hazardous material may 
retain a single copy of the permanent shipping paper, instead of a copy for each shipment made, if the carrier also 
retains a separate record of each shipment made, including: 

+ Shipping name (proper shipping name) 
+ Identification number (UN identification number) 
+ Quantity transported (activity in the shipment) 
+ Date of shipment 

SH I PP E R’S C ERTl Fl CAT1 ON 

For any shipment offered for transport by common carrier, the shipping papers must include a signed and dated 
shipper’s certification statement: 

“This is to certifi that the above-mentioned materials are properly classiJed, described, packaged, 
marked, and labeled, and are in proper condition for transportation according to the applicable 
regulations of the Department of Transportation. ’’ 

For transportation by air, the following statement must be added to the above certification: 

“I declare that all of the applicable air transport requirements have been met. 

No certification is required for a hazardous material transported by motor vehicle by a private carrier if the 
material will not be reshipped or transferred to another carrier (Le., no certification is required when a gauge is 
transferred to and from a job site in a Company vehicle). [ 8 177.2041 
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SHIPPING PAPER ACCESSIBILITY 

When transporting hazmat by motor vehicle, the driver must ensure that the shipping papers are readily available 
to, and recognizable by, authorities in the event of an accident or inspection. The shipping paper must be clearly 
distinguished, if it is carried with any other papers, by either tabbing it or by having it appear first in the stack of 
papers. 

When the driver is at the vehicle’s controls, the shipping paper must be within immediate reach while the driver is 
restrained by the lap belt. The paper must be either readily visible to a person entering the driver’s compartment 
(e.g., on the seat next to the driver) or in a holder which is mounted to the inside of the door on the driver’s side of 
the vehicle. 

When the driver is not at the controls of the vehicle, the shipping papers must be on the driver’s seat or in a holder 
which is mounted to the inside of the door on the driver’s side of the vehicle. [Q177.817(e)] 

EMERGENCY RESPONSE INFORMATION 

An emergency response information sheet must accompny the shipment of a n u c l e ~  g m g e .  This dccumect must 
be in the transport vehicle and immediately accessible to the driver during transportation on a public highway. 
Troxler includes a copy of this document with each gauge. An example of an emergency response information 
sheet is shown in Appendix E. [§ 172, Subpart GI 

EMERGENCY RESPONSE PHONE NUMBER 

A 24-hour emergency response telephone number must be provided on the shipping paper. This number must be 
manned continuously, while the gauge is in transit, by someone who is knowledgeable of the hazards and 
characteristics of the hazardous material being shipped, has comprehensive emergency response and accident 
mitigation information for that material, or has immediate access to a person who possesses such knowledge and 
information. Troxler currently provides this service to Troxler gauge users at no charge (919-549-9539). [Q172, 
Subpart GI 

ACCIDENT NOTIFICATION REQUIREMENTS 

Notify your licensing agency as soon as practical after a reportable incident. You are also required by Q 171.15 to 
notify, at the earliest practical moment, the U.S. DOT at 1-800-424-8802 of an accident that occurs during the 
course of transportation (including loading, unloading, and temporary storage) in which fire, breakage, spillage, or 
suspected contamination occurs involving shipment of radioactive material. 
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EXCEPTED PACKAGES 

Some Troxler nuclear gauges may be shipped as excepted packages, including Models 3660,4301, and 4302. 
Excepted Packages are not subject to the specification packaging, marking, labeling and shipping paper 
requirements described above for Type A packages. Excepted packages are subject to the following requirements: 

+ The outside of the package must show the full name and address of the shipper and consignee. 
+ The outside of the package must be marked with the UN ID number: "UN 29 1 1 I' 
+ For shipment by air, the package must be must be labeled with the Radioactive Material, Excepted Package 

label. (IATA 10.7.4.4.3) 
+ For shipment by air, the air waybill must state in the "Nature and Quantity of Goods" box "Radioactive 

material, excepted package, instruments, UN 29 1 l", however, a Shipper's Declaration for Dangerous Goods 
form is not required. (IATA 10.8.8.3) 

Shippers and carriers of excepted packages are still subject to the h m a t  employee training requirements and 
accident notification requirements of the hazardous material regulations. 
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APPENDIX A 

TESTING RESULTS FOR TYPE A PACKAGES FOR TROXLER GAUGE CASES 

INSTRUCTIONS FOR FINDING TYPE A TESTING RESULTS FOR YOUR PACKAGE: 
1. Determine your shipping case type by using the drawing below. 
2. Find your gauge model number in the first column of the table on the next page. 
3. Find the corresponding case in the second column of this row. 
4. Gauges that are no longer in production may not be listed. Please contact your Troxler representative or the Troxler 

corporate headquarters if you need assistance. 

TESTING PERFORMED & RESULTS (unless otherwise indicated in footnotes): 
Water Spray: 

Results: 

Vibration: 

Results: 

Free Drop: 

Results: 

Penetration: 

Results: 

Compression: 

Results: 

Subjected the package to a water spray simulating rainfall of approximately two inches per hour for one 
continuous hour. 
No physical damage to the package was observed, unless otherwise noted in footnotes. 

The package was vibrated with a displacement of 0.1" at approximately 12 Hz for a period of 24 
cnnti.n.uous hours. 
No physical damage to the package was observed, unless otherwise noted in footnotes. 

The package was dropped from a height of four feet onto a non-yielding surface from a position to cause 
maximum damage to the package. 
The case was scratched due to the abrasiveness of the concrete, but no other physical damage to the 
package was observed, unless otherwise noted in footnotes. 

The package was placed on a non-yielding surface. A 1-1/4" diameter, 13-pound steel cylinder with a 
hemispherical end was dropped in the vertical position from a height of 40" onto the package to a point 
to cause maximum damage to the package. 
No physical damage to the package was observed, unless otherwise noted in footnotes. 

Package was placed on a non-yielding surface and subjected to a compressive load of at least 13 
kilopascals multiplied by the vertically projected area of the package, in square feet, for 24 continuous 
hours. 
No physical damage to the package was observed, unless otherwise noted in footnotes. 

PACKAGE DRAWINGS: 

#I 

#6 

#2 

#7 
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RESULTS OF TESTING 

Consult the table below for applicable testing results, as described in the instructions on the previous page. 
A [ J ]  in the table below indicates that the applicable test was performed. The results are on the previous page of 
this document unless otherwise stated in the referenced footnotes. 

3241 SERIES- WATER RES/#l (1) J J J J 103, (5) 9/91 
3241-A, 3241-B 
3241-C, 3241-M 
3242 GAUGE ONLY (1) J J ,  (3) J ,  (3) J t (2) 55 1/83 

1 I I I I t I I I I I I I I 
3216,3217, (1) J J J J I (7) 93, (5) 9/91 
3218.3221, 
3222 

PLASTICIffi (1 ) J J J J 70, (5) 6/91 

3430 Plus, 
3440 Plus J J 83 1/07 

I I I I I I I 

3450,3451 WATER RES/#l (1) J J J J 96 7/96 

4232 J I 70, (9) 1 1/95 

4350 WATER RES/#8 (1) J J J J 122 3/92 

4430 TRUNW7 (1) J J ,  (3) J J 107 12/92 

4440 SERIES WATER RES/#l (1) J J J J 120, (5) 9/91 

WATER R E S M  (1) J J J J 110, (5) 8/96 

TRUNW2 (1 ) J J J J ,  (2) 93 6/84 
4640 

- Notes: 

1. 

2. 

3. 
4. 
5 .  
6 .  
7. 
8. 
9. 
10. 

Engineering Evaluation - Water exposure of the magnitude required by regulations would not affect the 
shielding or containment integrity. 
Compressive load at date of test was specified as being derived using the “maximum horizontal cross-section 
of the package,” in place of the “vertically projected area of the package.” 
Cosmetic damage was observed. 
Package material was exempt from this test per regulations at the time of testing. 
Package tested with full weight plus 20 pounds added. 
Package weight not available (case is no longer in production). 
Engineering Evaluation - Test not practical due to case geometry. 
The case was vibrated with a displacement of 1/8” at 15 Hz for a period of 24 continuous hours. 
The weight of the case and dummy contents as tested was 74 lbs. 
Engineering Evaluation - Package design and construction are equivalent to other packages in use which have 
had no vibration-related failures. 

Test results were obtained from the most current Type A package testing and evaluation documentation. 
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APPENDIX B 

PRIVATE CARRIER BILL OF LADING FOR A 3400 SERIES GAUGE 

This example shows a bill of lading for a 3400 Series gauge transported by private carrier. This document is NOT 
required to be dated. However, the carrier must retain a record of each shipment made, including shipping name, 
identification number, quantity transported, and date of shipment. 

NOTE 
Your source type, source activity, and TI may differ from this example. The “RQ” requirement 
applies only to sources containing americium-241. 

! 
j 
I 
i 
I 

1 Shipper: 

I 

I I 

p Y  

i 
I 

I 1 case 
i 
i 
I 

Your Company’s Letterhead 

BILL OF LADING 

ABC Paving Company 
0000 Road Drive 
Anywhere, U.S.A. 

Desc r i Dt i on 

UN3332, Radioactive material, Type A package, Special 
Form, 7, RQ 
Cs-137, 0.30 GBq (8.0 mCi) 
Am-241, 1.48 GBq (40.0 mCi) 
Radioactive Yellow II Label, TI = 0.3 i 

I 
i 
! 

i 

’ Shipper Name (Print): 

I 

I 
i 

**** EMERGENCY CONTACT: (919) 549-9539 **** 

I Shipper Name (Signature): 
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APPENDIX C 

COMMON CARRIER BILL OF LADING FOR A 3400 SERIES GAUGE 

- 

- 

- 

- 
- 

- 

- 

- 
- 
- 

- 
- 
- 

This is an example of a bill of lading for a 3400 Series nuclear gauge being shipped by highway. 

I 
I 
I 

I 
I 
I 
I 

I , 
I 
I 

I 
I 
I 

I 
I 
I 
I 

I 5 :  
g l  

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

I 
I 
I 

I 
I 
I 

I 
I 
I 

I 
I 
I 

I 
I 

NOTE 
Your source type, source activity, and TI may differ from this example. The “RQ” requirement 
applies only to sources containing americium-241. 

! 

: 
! 

I 
I 

I 
i 
I 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

;- SHIPPER/CONSIGNOR (FROM) 
RED E. WAITING ABC PAVING COMPANY 

, DEF PAVING INTERNATIONAL 456 MAIN STREET 

123 DIRT ROAD ANY OTHER TOWN, U.S.A. 67890 

SB Freightways 
BILL OF LADING 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I DATE I P.O. NO. I SHIPPER NO. 

Special Form, 7, RQ 

Cs-l37,0.30 GBq (8.0 mCi) 

Am-241,1.48 GBq (40 mCi) 

Radioactive Yellow II label, TI = 0.3 
~~ 

I 
I 
I 
i 
I 
I 
I 

i I ANYTOWN,U.S.A. 12345 
PHONE NO. I EMERGENCY RESPONSE NUMBER’(REQU1RED IF HM COLUMN MARKED) I ROUTE 

Emergency Contact: (919) 549-9539 

I 91 9-549-9539 ‘ I  

! 
I 

: I 1 case I x I UN3332, Radioactive Material, Type A package, I I I 

WANDA SHlPPlTT SB FREIGHTWAYS I 
I 
I 

I 
I 

. AUTHORIZED SIGNATURE DATE AUTHORIZED SIGNATURE I 

I t  I I 

i I  1 1 D i m 3 5 x 4 5 x 7 8 c m  I 1 I 

I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
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APPENDIX D 

SHIPPERS DECLARATION FOR DANGEROUS GOODS 
FOR A 3400 SERIES GAUGE 

This is an example of a Shipper’s Declaration for Dangerous Goods for shipping a 3400 Series nuclear gauge by air. 
For international shipments (outside the USA), enter the special form certificate numbers for the sources, along with a 
statement that the certificates are attached as the last line of the Nature and Quantity of Dangerous Goods section of the 
form. For example: “Special form certificates USA/06 14/S and USA/O632/S attached.” 

NOTE 
Your source type, source activity, and TI may differ from this example. The “RQ’ requirement 
applies only to sources containing americium-241. 

DECLARATlON FOR DANGEROUS GOODS 
Shipper 

Air Waybill NO. 548974 
ACME PAVING COMPANY 
524 ROCKY ROAD Page of Pages 
CHICAGO, IL 
USA 

Consignee 

APEX TESTING LABS 
555 MAIN STREET 
ATLANTA, GA 
USA 

Two camplefedand srgnedcupws or fbis Declarafron musf 
be handad fo fhe qrem(0r 

WARNING 

Failure to comply In all respects with the applicable 
Dangerous Goods Regulations may be In breach of 
the applicable law, subject to legal penalties. irnnaltons prescribed lor 

fdefefa non nwltcabfe) CHICAGO. OHARE 

Shipment type twtaio non apptwte) 
I amnmXm I RAOIOACTIVE I Arport 01 Destinatton: ATLANTA. HARTSFIELD 

NATURE AND QUANTITY OF DANGEROUS GOODS 

UN Number or ldentification Number. Proper Shipping name, Class or Division (subsidiary risk). Packing 
Group (it required). and a// other required intormalion. 

UN 3332, Radioactive Material. Type A Package, Special Form. 7. RQ 

Cs-137, 0.30 GEiq (8 mCi) 

Am-241,I .48 GEiq (40 mCi) 

All packed in one Type A padcage 

Il-Yellow. TI = 0.6. Dim 35 x 42 x 75 cm 

______-_- - -__-______- - - - - - - - - - - - - - - -  
Addlllonal Handllng lnlormallon This shipment may be carned on passenger airwan oulsrde U S iunsdd’on 

Emergency response sheet anached lo Dangerous Goods Declaration 

Emergency Telephone Number (air) 91$-649-$639 

I hereby declare thst Ihe contants of lhls conslgnmenl are fully and 
accurately desrlbed above by the proper shlpplng noma, and are 
classlfled. oackaaed. marked and Iabelladlplaearded, and am In all 

NameTTttla Of SWalOV 
A. BROWN. SHIPPING MANAGER 
Placa and Dale 

respects ii prop& condlllon for tranaporl according to epplleable 
InternaUonal and National Governmental Regulatlona. I declare thsl 
all 01 Ihe appllcable slr transport requlrements have been mal. 

CH’CAGO- IL JAN. ’. 
signature 
1- a a m g  atow) 
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APPENDIX E 

EMERGENCY RESPONSE INFORMATION EXAMPLE 

1. 
t 

2. 
t 
* 
* 
* 

* 
* 
5. 
* 
* 

1. 
* 
b 

b 

b 
b 

J. 

b 

b 

b 

). 
b 

t 
b 

1. 

b 

b 

TROXLER NUCLEAR GAUGE EMERGENCY RESPONSE INFORMATION 
REOUIRED FOR TRANSPORTATION 

Call Troxler Electronic Laboratories, Inc. at (919) 549-9539 for Emergency Assistance. 

PROPER SHIPPING NAME: 
Radioactive material, Type A package, Special Form, uN3332 

POTENTIAL HAZARDS 

HEALTHHAZARDS 
Radiation presents minimal risk to lives of persons during transportation accidents. 
Undamaged packages are safe; damaged packages or materials released from packages can cause external radiation hazards. 
Contamination is not suspected. 
Packages (cartons, boxes, drums, articles, etc.) identified as "Type A" by marking on packages or by shipping papers contain non-life 
endangering amounts. Radioactive sources may be released if packages are damaged in moderately severe accidents. 
Packages (large and small, usually metal) identified as "Type B" by marking on packages or by shipping papers contain potentially 
life-endangering amounts. Because of design, evaluation, and testing of packages, life-endangering releases are not expected in 
accidents except those of utmost severity. 
Commonly available instruments can detect most of these materials. 
Water from cargo fire control is not expected to cause pollution. 

FIRE OR EXPLOSION 
Packagings can be consumed without content loss from sealed source capsule. 
Radioactive source capsules and Type B packages are designed to withstand temperatures of 1475 O F  (800 "C). 

EMERGENCY ACTION 

IMMEDIATE PRECAUTIONS 
Priority response actions may be performed before taking radiation measurements. 
Priorities are life saving, control of fire and other hazards, and first aid. 
Isolate hazard area and deny entry. Notify Radiation Authority of accident conditions. 
Delay final cleanup until instruction or advice of Radiation Authority. 
Positive pressure self-contained breathing apparatus (SCBA) and structural firefighter's protective clothing will provide adequate 
protection against internal radiation exposure, but not external radiation exposure. 

FIRE 
Do not move damaged packages; move undamaged packages out of fire zone. 
Small Fires: Dry chemical, C02 water spray or regular foam. 
Large Fires: Water spray, fog (flooding amounts) 

SPILL OR LEAK 
Do not touch damaged packages or spilled material. 
Slightly damaged or damp outer surfaces seldom indicate failure of inner container. 
If source is identified as being out of package, stay away and await advice from Radiation Authority. 

FIRST AID 
Use first aid treatment according to the nature of the injury. 
Persons exposed to special form sources are not likely to be contaminated with radioactive material. 
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APPENDIX F 

SPECIAL FORM CERTIFICATE EXAMPLE 

4w sevemh a., S.W. 
Washlngton. D.C. 20590 

US. Department 
of TransportatIan 
Rasearch and 

Admintmonfon 

IAEA CERTIFICATE OF COKPETEN" AWl!EORITP 
SPECIAL Porn RADIOACTIVE mm1ALs 

CKRTIFICATE AuI(BER USA/0620/SI REVISION 0 spscia'Proomm 

This certifies that the source described has been demonstrated to meet the 
regulatory requirements for special form radioactive ?aterial as prescribed in the 
regulatfons of the International Atomic Energy Agency 
America 

and the United States of 
for the transport of radioactive materials. 

I 1. Source Identification - AEA Technology QSA, Inc. Model number X.1188.  

2. Source Description - Single encapsulation made of stainless steel and 
tungsten inert gas or laser seal welded. Minimum wall thickness is 0.48 
m (0.02 in.). Approximate outer dimensions are 10.1 m (0.40 in.) in 
diameter and 9.7 ma (0.38 in.) in length. All sources shall be 
constructed and maintained in accordance with attached AEA Technology 
QSA, Inc. Drawing number RBA61869, Rev. A. 

3. Radioactive Contents - No more than 74 GBq (2.0 Ci) Americium-241 oxide 
mixed with Beryllium and pressed into a solid pellet. 

Quality Assurance - Records of Quality ysurance activities required by 
Paragraph 310 of the IAEA regulations shall be maintained and made 
available to the authorized officials for at least three years after the 
last shipment authorized by this certificate. Consignors and consignees 
in the United States exporting or importing shipments under this 
certificate shall satisfy the requirements of Subpart H of 10 CFR 71. 

4. 

5 .  Expiration Date - This certificate expires April 1, 2008. 

This certificate is issued in accordance with paragraph 804 of the IAEA 
Regulations and Section 173.476 of Title 49 of the Code of Federal Regulations, in 
response to the petition and information dated January 17, 2003 and March 18, 2003 
submitted by AEA Technology QSA, Inc., Burlington, MA, and in consideration of 
other information on file in this Office. 

APR - 8  2003 
( DATE ) 

Hazardous Materials Safety 

Revision 0 - Original issue. 

1 "Regulations for the Safe Transport of Radioactive Material, 1996 Edition 
(Revised), No. TS-R-1 (ST-I, Revised)," published by the International Atomic 
Energy Agency ( I A E A ) ,  Vienna, Austria. 

2 Title 49, Code of Federal Regulations, Parts 100 - 199, United States Of 
America. 
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APPENDIX G 

TRANSPORT INDEXES FOR TROXLER GAUGES 

The Transport Index (TI) for a nuclear gauge is defined as the dose rate (mremh) one meter from the shipping case. 
1 .  Determine your case type using the case drawings (see page 1 1). 
2. Find your gauge model number in the first column of the table below. 
3.  Find the corresponding case in the second column of this row. 
4. If the gauge was manufactured with different source activities or sources, find this information in the third column. 
5. The fourth column provides the TI for each gauge, case, and source combination. 
6 .  Gauges that are no longer in production may not be listed. 
7. Please contact your Troxler representative or the Troxler corporate headquarters if you need any assistance. 

GAUGE MODEL 

1351.1352.2376 I Cs-137 I 0.3 GBa 

I NUCLIDES I ACTIVITY 

Am-241 3.7 GBq 

Am-241 11.1 GBa 
3241 -C 

3241-M I Cf-252 1 3.7 MBa 
~~ 

3216,3217,3218 I Am-241 I 1.48GBq 
I I 

3242 I Cf-252 1 3.7 MBa 

3401 Am-241 1.48 GBq 
(3-137 0.3 GBq 

I I 

341 1 Am-241 1.48 GBq 
CS-137 0.3 GBq 

Am-241 1.48 GBq 
Cs-137 0.3 GBq 3430 

Am-241 1.48 GBq 
3440 I Cs-137 I 0.3GBq 

3440-L 

4232 I Cf-252 I 3.7 MBq 

CO-60 2.22 MBq 
4440SERlES 1 Cf-252 1 1.11 MBq 

WATER RES/#l I 0.5 I 
TRUN W#2, 

PYRAMID/#3, or ABS/#5 

BLOWMOLD/#4 

WATER RES/#l 

WATER RES/#l I 0.6 

WATERRESMl I 0.6 I 
0.5 I 

WATER RES/#l 

WATER RES/#I 

WATER RES/#l 1 0.3 

WATER RES/#l I 0.4 I 
WATER RES/#8 

WATER RES/#l 
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APPENDIX H 

Operating Procedures 

If personnel dosimetry is provided: 

- Always wear your assigned thermoluminescent dosimeter (TLD) or film badge when 

- Never wear another person’s TLD or film badge; 

- Never store your TLD or film badge near the gauge. 

Before removing the gauge from its place of storage, ensure that, where applicable, each 
gauge source is in the fully shielded position and that in gauges with a movable rod 
containing a sealed source, the source rod is locked (e.g., keyed lock, padlock, mechanical 
control) in the shielded position. Place the gauge in the transport case and lock the case. 

Sign o ~ t  the gauge in a log bcok (that remains at the storage location) including the date(s) of 
use, name(s) of the authorized users who will be responsible for the gauge, and the temporary 
job site(s) where the gauge will be used. 

Block and brace the gauge to prevent movement during transport and lock the gauge in or to 
the vehicle. Follow all applicable Department of Transportation (DOT) requirements when 
transporting the gauge. 

Use the gauge according to the manufacturer’s instructions and recommendations. 

Do not touch the unshielded source rod with your fingers, hands, or any part of your body. 

Do not place hands, fingers, feet, or other body parts in the radiation field from an unshielded 
source. 

Unless absolutely necessary, do not look under the gauge when the source rod is being 
lowered into the ground. If you must look under the gauge to align the source rod with the 
hole, follow the manufacturer’s procedures to minimize radiation exposure. 

After completing each measurement in which the source is unshielded, immediately return the 
source to the shielded position. 

Always maintain constant surveillance and immediate control of the gauge when it is not in 
storage. At job sites, do not walk away from the gauge when it is left on the ground. Take 
action necessary to protect the gauge and yourself from danger of moving heavy equipment. 

Always keep unauthorized persons away from the gauge. 

Perform routine cleaning and maintenance according to the manufacturer’s instructions and 
recommendations. 

When the gauge is not in use at a temporary job site, place the gauge in a secured storage 
location (e.g., locked in the trunk of a car or locked in a storage shed). 

using the gauge; 
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APPENDIX H 

Before transporting the gauge, ensure that, where applicable, each gauge source is in the fully 
shielded position. Ensure that in gauges with a movable source rod, the source rod is locked 
in the shielded position (e.g., keyed lock, padlock, mechanical control). Place the gauge in 
the transport case and lock the case, Block and brace the case to prevent movement during 
transportation. Lock the case in or to the vehicle, preferably in a closed compartment. 

Return the gauge to its proper locked storage location at the end of the work shift. 

Log the gauge into the daily use log when it is returned to storage. 

If gauges are used for measurements with the unshielded source extended more than 3 feet 
beneath the surface, use piping, tubing, or other casing material to line the hole from the 
lowest depth to 12 inches above the surface. If the piping, tubing, or other casing material 
cannot extend 12 inches above the surface, cap the hole liner or take other steps to ensure that 
the hole is free of debris (and it is unlikely that debris will re-enter the cased hole) so that the 
unshielded source can move freely (e.g., use a dummy probe to verify that the hole is free of 
obstructions). 

After making changes affecting the gauge storage area (e.g., changing the location of gauges 
within the storage area, removing shielding, adding gauges, changing the occupancy of 
adjacent areas, moving the storage area to a new location), reevaluate compliance with public 
dose limits and ensure proper security of gauges. 

Emergency Procedures 

If the source fails to return to the shielded position (e.g., as a result of being damaged, source 
becomes stuck below the surface), or if any other emergency or unusual situation arises (e.g., the 
gauge is struck by a moving vehicle, is dropped, is in a vehicle involved in an accident): 

Immediately secure the area and keep people at least 15 feet away from the gauge until the 
situation is assessed and radiation levels are known. However, perform first aid for any 
injured individuals and remove them from the area only when medically safe to do so. 

If any heavy equipment is involved, detain the equipment and operator until it is determined 
there is no contamination present. 

Gauge users and other potentially contaminated individuals should not leave the scene until 
emergency assistance arrives. 

Notify the following persons, in the order listed below, of the situation: 
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APPENDIX H 

NAME’ WORK PHONE NUMBER’ HOME PHONE NUMBER’ 

Follow the directions provided by the person contacted above. 

RSO and Licensee Management 

Arrange for a radiation survey to be conducted as soon as possible by a knowledgeable person 
using appropriate radiation detection instrumentation. This person could be a licensee 
employee using a survey meter located at the job site or a consultant. To accurately assess the 
radiation danger, it is essential that the person performing the survey be competent in the use 
of the survey meter. 

If gauges are used for measurements with the unshielded source extended more than 3 feet 
below the surface, contact persons listed on the emergency procedures need to know the steps 
to be followed to retrieve a stuck source and to convey those steps to the staff on site. 

Make necessary notifications to local authorities as well as to NRC as required. (Even if it is 
not required, you may report any incident to NRC by calling NRC’s Emergency Operations 
Center at (301) 816-5 100, which is staffed 24 hours a day and accepts collect calls.) NRC 
notification is required when gauges containing licensed material are lost or stolen, when 
gauges are damaged or involved in incidents that result in doses in excess of 10 CFR 20.2203 
limits, and when it becomes apparent that attempts to recover a source stuck below the surface 
will be unsuccessful. 

Reports to NRC must be made within the reporting time frames specified by the regulations. 

Reporting requirements are found in 10 CFR 20.2201-2203 and 10 CFR 30.50. 

‘ Fill in with (and update, as needed) the names and telephone numbers of appropriate personnel (e.g., the RSO or 
other knowledgeable licensee staff, licensee’s consultant, gauge manufacturer) to be contacted in case of 
emergency. 
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	;- SHIPPER/CONSIGNOR (FROM)
	ABC PAVING COMPANY
	DEF PAVING INTERNATIONAL 456 MAIN STREET
	ANY OTHER TOWN U.S.A
	I ANYTOWN,U.S.A
	ROUTE

	I 1 case I x I UN3332 Radioactive Material Type A package
	Special Form 7 RQ
	Cs-l37,0.30 GBq 8.0 mCi)

	Am-241,1.48 GBq (40 mCi)
	Radioactive Yellow II label TI =
	1 1 Dim35x45x78cm
	Emergency Contact:
	WANDA SHlPPlTT SB FREIGHTWAYS

	AUTHORIZED SIGNATURE DATE AUTHORIZED SIGNATURE

