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Why The NMT?

◼ The NMT routinely ships Excepted 
Packages

◼ The NMT may need to ship a Radioactive I 
or II Package (i.e., flood sources, therapy 
sources, calibration sources) and 

◼ The NMT may need to sign the “Shippers 
Declaration for Dangerous Goods Form” as 
indicated on the air bill



REQUIREMENTS 

◼ The training must include:

a.  General awareness with the 

regulations

b.  Function specific  regulations

c.  Safety

d.  Security awareness

e.  Driver training –N/A for the NMT



FREQUENCY OF TRAINING

◼ Initial within 90 days

◼Recurrent at least every 3 years



RECORDS

Must include 

◼ Employee’s name

◼ Completion date of training

◼ Training materials

◼ Name and address of hazmat trainer

◼ Certification that the hazmat employee has 

been trained and tested



DEFINITIONS

◼ Training

A systematic program (consistent 
approach, testing and documentation) 
that ensures a hazmat employee has 
knowledge of hazardous material and 
the regulations, and can perform 
assigned hazmat functions properly

From US DOT publication DH M50-0029-0403



DEFINITIONS

◼ Hazmat Employer

a person who uses one or more employees in 
connection with:

1.  Transporting hazmat in commerce

2.  Causing hazmat to be transported or 
shipped in commerce

3.  Representing, marking, certifying, selling, 
offering, reconditioning, testing, repairing, 
or modifying packages as qualified for use 
in the transportation of hazmat

From US DOT publication DH M50-0029-0403



DEFINITIONS

◼ Hazmat Employee

a person who is employed by a hazmat employer 
and who directly affects hazmat transportation 
safety including:

From US DOT publication DH M50-0029-0403



DEFINITIONS- HazMat Employee

1.  An owner/operator of a motor vehicle  

which transports hazmat

AND / OR

From US DOT publication DH M50-0029-0403



2.  A person who

- loads, unloads, or handles hazmat

- tests, reconditions, repairs, modifies, marks,
or otherwise represents packaging as 
qualified for use in the transportation of 
hazmat

- responsible for safety of transporting hazmat

- operates a vehicle used to transport hazmat

From US DOT publication DH M50-0029-0403

DEFINITIONS- HazMat Employee



REGULATIONS

49CFR106-107

49CFR171-178

http://ecfr.gpoaccess.gov



FUNCTION SPECIFIC

◼ 3 types of packages NMT may ship

◆Excepted  (UN2910 class 7)

◆Radioactive I (UN2915 class 7)

◆Radioactive II (UN2915 class 7)



EXCEPTED PACKAGE

Most common type for NMT

◆ Must be <0.5mR/hr on the surface (ion chamber)

◆ Must have <6600dpm/300cm2 

surface contamination for beta/gamma emitters

◆ Package quantity must be less than a specified 
amount…….→



EXCEPTED PACKAGE TABLE
49CFR173.435 A1 &A2 VALUES

(2006)

Notes : 1.  If a package has more than one isotope, the max 
quantity defaults to the  lower limit.

2.  Normal Form – 10-3 *A2                    Rev. 11-08

Isotope Form Derived Value2

Co57 Normal 270mCi

Cs137 Normal 16mCi

Ge68 Normal 14mCi

Gd153 Normal 240mCi

Ba133 Normal 81mCi

I125 Normal 81mCi

Pd103 Normal 1100mCi

Cs131 Normal 810mCi



Notes : 1.  If a package has more than one isotope, the max 
quantity defaults to the  lower limit.

2.  Liquid Form – 10-4 *A2 Rev. 11-08

Isotope Form Derived Value2

Tc99m Liquid 11mCi

Tl201 Liquid 11mCi

Ga67 Liquid 8.1mCi

I123 Liquid 8.1mCi

I131 Liquid 1.9mCi

F18 Liquid 1.6mCi

In111 Liquid 8.1mCi

Xe133 Liquid 27mCi

Mo99 Liquid 1.6mCi

EXCEPTED PACKAGE TABLE
49CFR173.435 A1 &A2 VALUES

(2006)



EXCEPTED PACKAGE

◼ Package is marked 

“This package conforms to the conditions and 
limitations specified in 49CFR173.421 for 
radioactive material, excepted package-limited 
quantity of material – UN2910”

◼ Include emergency response form and packing slip 



RADIOACTIVE I-white label

◼ Activity exceeds table of limited 

quantities

◼ Surface <=0.5mR/hr

◼ Must have <6600dpm/300cm2 

surface contamination for 

beta/gamma emitters



RADIOACTIVE I

◼ Package must be labeled with white I label which 
includes the contents and activity. UN2915

◼ Include packing slip and appropriate emergency 
response form.

◼ Air bill may need to be completed (i.e. FedEx, DHL)

◼ Dangerous Goods Declaration Required (if ship via 
air)



RADIOACTIVE II-YELLOW 

LABEL
◼ Activity exceeds table of limited quantities

◼ Surface >0.5mR/hr BUT <=50mR/hr

◼ TI – Transport Index is exposure 

at 1 Meter <=1.0mR/hr 

◼ Must have <6600dpm/300cm2 (22dpm/cm) surface 
contamination for beta/gamma emitters

XXX



RADIOACTIVE II
◼ Package must be labeled with yellow II label which 

includes the contents and activity and Transport Index 

(1 meter survey). UN2915

◼ Include packing slip and appropriate emergency response 
form.

◼ Air bill may need to be completed

◼ Dangerous Goods Declaration Required (if ship via air)



RADIOACTIVE III-YELLOW 

LABEL
◼ Surface >50mR/hr BUT <=200mR/hr

◼ 1 Meter 1.0-10mR/hr (TI)

◼ Must have <6600dpm/300cm2 

surface contamination for beta/gamma emitters

◼OPINION:  Not for NMT to handle



Labels – 2 sides of container!



Emergency Response Form for Excepted, I 

and II packages



PACKAGES

◼ Excepted Quantity: “strong tight 

packaging”

or

◼ I and II: Type A container/box



TYPE A-package

◼ Water spray test - simulates package left in rain for 
30 min.

◼ Drop test - of 4 feet to hard surface

◼ Puncture Test – with a 13 pound rod dropped onto 
damp package

◼ Crush Test – equal to force of 5 times the weight 
of the package

◼ Best to keep the packaging the source came in if 
not damaged!



FEDEX/DHL AIR BILL

◼ For types I and II packages, the Dangerous Goods 
Declaration must be answered as “yes” and a 
Dangerous Goods (candy stripe) form must be 
completed 

◼ For limited quantity packages that exceed the 
Reportable Quantity, the dangerous goods form 
must be completed



Reportable Quantity (RQ)

49cfr172.101

Isotope Reportable Quantity

(RQ)

Isotope Reportable Quantity

(RQ)

Co57 100Ci Tl201 1000Ci

Cs137 1Ci Ga67 100Ci

Ge68 10Ci I123 10Ci

Gd153 10Ci I131 0.01Ci 

(10mCi)

Ba133 10Ci F18 1000Ci

I125 0.01Ci 

(10mCi)

In111 100Ci

Pd103 100Ci Xe133 1000Ci

Cs131 1000Ci Mo99 100Ci

Tc99m 100Ci



EXAMPLE OF FEDEX AIR BILL

Special Handling-”yes” for 

dangerous goods  X

X



Dangerous Goods Declaration for 

UN2915 and/or EXCEEDING RQ



Dangerous Goods Declaration 

◼ EMERGENCY RESPONSE PHONE NUMBER

A person who offers a hazardous material for 

transportation must provide an emergency 

response telephone number, including the area 

code or international access code, for use in the 

event of an emergency involving the hazardous 

material. The telephone number must be—



Dangerous Goods Declaration 

◼ EMERGENCY RESPONSE PHONE NUMBER

(1) Monitored at all times the hazardous material is in transportation, 
including storage incidental to transportation;

(2) The telephone number of a person who is either knowledgeable of 
the hazardous material being shipped and has comprehensive 
emergency response and incident mitigation information for that 
material, or has immediate access to a person who possesses such 
knowledge and information.

(3) A telephone number that requires a call back (such as an answering 
service, answering machine, or beeper device) does not meet the 
requirements of paragraph (a) of this section

49cfr172.604

X



Emergency Response



Emergency Response



SAFETY

◼ Remote handling techniques (tongs, cart)

◼ Time

◼ Distance

◼ Shielding

◼ Gloves



SAFETY

◼ Remote handling techniques (tongs, cart)

◼ Time –

decrease time around radioactive sources 
10mR/hr is only <1mR of exposure 

when around source for 5 minutes

◼ Distance

◼ Shielding

◼ Gloves



SAFETY
◼ Remote handling techniques

◼ Time

◼ Distance - inverse square law

10mR/hr at 1 meter is 

2.5mR/hr at 2 meters

1.1mR/hr at 3 meters

◼ Shielding

◼ Gloves



SAFETY

◼ Shielding

Alpha Particles
Stopped by a sheet of paper

Beta Particles
Stopped by a layer of clothing

or less than an inch of a substance (e.g. plastic)

Gamma Rays
Stopped by inches to feet of concrete

or less than an inch of lead

www.hps.org



SAFETY

◼ Remote handling techniques (tongs, cart)

◼ Time

◼ Distance

◼ Shielding

◼ Gloves



SECURITY AWARENESS

◼ Secure all sources from un-authorized 
personnel (i.e. not left on loading dock)

◼ Secure sources like we do every day with 
patient doses!



FAQ’S

◼ Who certifies that an instructor is qualified to train 

and test?

Except for certain FAA requirements, the DOT 

does not review and approve training programs.  

The employer must determine a trainers 

qualifications based on the employers need.

From US DOT publication DH M50-0029-0403



FAQ’S

◼ May hazmat employers train and test 

themselves?

Yes – providing the requirements are met.

From US DOT publication DH M50-0029-0403



FAQ’S

◼ If an outside source trains but does not test, 
must the employee be tested?

Yes – it is the responsibility for the 
employer to train and test.

From US DOT publication DH M50-0029-0403



FAQ’S

◼ Must the test be written?

No – testing may be written, verbal, or 
performance based.

From US DOT publication DH M50-0029-0403



Post Test suggestions

◼ Identify types of radioactive placards

◼ Define the exposure limits for each placard

◼ Define “excepted package”

◼ Define Transport Index

◼ Complete a FedEx air bill

◼ Complete a Dangerous Goods Declaration



Post Test…….
1. What are the exposure limits for a Type II 

radioactive package?

0.5 to 50mR/hr surface

1mR/hr at 1 meter

6600dpm/300cm2

2. What type of label is required for 15mCi of 
Tc99m liquid with a package surface exposure 
of 0.3mR/hr?

Radioactive Type I (exceeds LQ)

What if exposure was 0.9mR/hr?

Radioactive Type II 

What if package is <0.5mR/hr and quantity is 
8mCi?

Excepted Package Limited Quantity

3. What is the TI (transportation index)

The exposure at 1 meter

4. Does 20mCi I125 with a surface exposure of 
<0.5mR/hr need a Dangerous Goods 
Declaration?

Yes (exceeds RQ)

Isotope Form Limited 

Quantity

Derived Value

Reportable 

Quantity

(RQ)

Co57 Normal 270mCi 100Ci

Cs137 Normal 16mCi 1Ci

Ge68 Normal 14mCi 10Ci

Gd153 Normal 240mCi 10Ci

Ba133 Normal 81mCi 10Ci

I125 Normal 81mCi 0.01Ci 

(10mCi)

Pd103 Normal 1100mCi 100Ci

Cs131 Normal 810mCi 1000Ci

Tc99m Liquid 11mCi 100Ci

Tl201 Liquid 11mCi 1000Ci

Ga67 Liquid 8.1mCi 100Ci

I123 Liquid 8.1mCi 10Ci

I131 Liquid 1.9mCi 0.01Ci 

(10mCi)

F18 Liquid 1.6mCi 1000Ci

In111 Liquid 8.1mCi 100Ci

Xe133 Liquid 27mCi 1000Ci

Mo99 Liquid 1.6mCi 100Ci



Post Test…….

5.  True or false:  The emergency contact number must be manned 24hrs 
a day until the package is received by the recipient.

True

6.  True or false:  An excepted package limited quantity must be shipped 
in a Type A container.

False (only strong tight packaging is required)

7.  True or false:  A package may be left unattended on a loading dock 
provided the carrier has been notified and is in route.

False (a radioactive package must be secured at all times)

8.  True of false:  A GM meter is an appropriate device for determining 
surface exposure and transportation index (TI).

False (Ion chamber)



CERTIFICATE OF COMPLETION

DOT HazMat / Dangerous Goods Training for 

Healthcare Workers
Method of Training:

Narrated power point presentation with review questions

Material Presented:  

General awareness with the regulations, function specific regulations, 
and safety & security awareness pertaining the preparation and 
shipment of radioactive material

Trainer/Presenter:  

Jason Tavel, PhD, DABR, Licensed Medical Physicist

I hereby certify that I have reviewed the entire narrated power point presentation with 

review questions.  In addition to this presentation, I have reviewed my performance 

of these tasks.

Name: Signature: Date:

ASTARITA ASSOCIATES

414 ROUTE 111 SMITHTOWN, NY 11787

(631) 265-2950

www.AstaritaAssociates.com



Form Limited Quantity Derived Value2 Reportable Quantity (RQ)3

Co57 Normal 270mCi 100Ci

Cs137 Normal 16mCi 1Ci

Ge68 Normal 14mCi 10Ci

Gd153 Normal 240mCi 10Ci

Ba133 Normal 81mCi 10Ci

I125 Normal 81mCi 0.01Ci (10mCi)

Pd103 Normal 1100mCi 100Ci

Cs131 Normal 810mCi 1000Ci

Tc99m Liquid 11mCi 100Ci

Tl201 Liquid 11mCi 1000Ci

Ga67 Liquid 8.1mCi 100Ci

I123 Liquid 8.1mCi 10Ci

I131 Liquid 1.9mCi 0.01Ci (10mCi)

F18 Liquid 1.6mCi 1000Ci

In111 Liquid 8.1mCi 100Ci

Xe133 Liquid 27mCi 1000Ci

Sr82 Liquid 0.5mCi Not Listed

Sr85 Liquid 5.4mCi 10Ci

Rb82 Liquid Not Listed Not Listed

Sr89 Liquid 1.6mCi 10Ci

Sm153 Liquid 1.6mCi 100Ci

Mo99 Liquid 1.6mCi 100Ci

EXCEPTED PACKAGE /RQ Table

Notes : 1.  If a package has more than one isotope, the max quantity defaults to the  lower limit.

2.  Normal Form – 10-3 *A2  Liquid Form 10-4 *A2    (49cfr173.435  2006 version)

3.  RQ Value – 49cfr172.101



www.AstaritaAssociates.com

Must repeat every three years!!!

http://www.astaritaassociates.com/

