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AI Responsibilities 

 

The Inspector shall make all inspections specifically required of him plus such other inspections as he 
believes are necessary to enable him to certify that all vessels which he authorizes to be stamped with 
the Certification Mark have been designed and constructed in accordance with the requirements of this 
Division. Some, but not all, of the required inspections and verifications, which are defined in the 
applicable rules, are summarized as follows: 

 Verifying that the Manufacturer has a valid Certificate of Authorization (UG-117(a)) and is 
working to a Quality Control System (UG-117(e)) 

 Verifying that the applicable design calculations are available (U-2(b), U-2(c), 10-5, and 10-
15(d)) verifying that materials used in the construction of the vessel comply with the 
requirements of UG-4 through UG-14 (UG-93) 

 Verifying that all welding and brazing procedures have been qualified (UW-28, UW-47, and 
UB-42) 

 Verifying that all welders, welding operators, brazers, and brazing operators have been 
qualified (UW-29, UW-48, and UB-43) 

 Verifying that the heat treatments, including PWHT, have been performed (UG-85, UW-10, 
UW-40, UW-49, and UF-52) 

 Verifying that material imperfections repaired by welding were acceptably repaired (UG-
78, UW-52(d)(2)(-c), UF-37, and UF-47(c)) 

 Verifying that weld defects were acceptably repaired (UW-51(a) and UW-52(c)) 
 Verifying that required nondestructive examinations, impact tests, and other tests have 

been performed and that the results are acceptable (UG-84, UG-93, UW-50, UW-51, UW-
52, and UB-44) 

 Making a visual inspection of vessel to confirm that the material identification numbers 
have been properly transferred (UG-77 and UG-94) 

 Making a visual inspection of the vessel to confirm that there are no material or 
dimensional defects (UG-95, UG-96, and UG-97) 

 Performing internal and external inspections and witnessing the hydrostatic or pneumatic 
tests (UG-96, UG-97, UG-99, UG-100, and UG-101) 

 Verifying that the required marking is provided (UG-115) and that any nameplate has been 
attached to the proper vessel 

 Signing the Certificate of Inspection on the Manufacturer’s Data Report when the vessel, to 
the best of his knowledge and belief, is in compliance with all the provisions of this 
Division. When the Inspector has certified by signing the Manufacturer’s Data Report, this 
indicates acceptance by the Inspector. This acceptance does not imply assumption by the 
Inspector of any of the responsibilities of the Manufacturer. 

 When mass production of pressure vessels makes it impracticable for the Inspector to 
personally perform each of his required duties, the Manufacturer, in collaboration with the 
Inspector, shall prepare an inspection and quality control procedure setting forth, in 
complete detail, the method by which the requirements of this Division will be maintained. 
This procedure shall be developed, accepted, and implemented in accordance with 
Mandatory Appendix 35. 

 



Cargo Tank Motor Carrier Investigation Checklist 

 
Cargo tank owners and motor carriers that lease cargo tanks for more than 30 
days are required to maintain certain documents.  These requirements only apply 
to DOT specification cargo tanks. 
 
Motor carriers that lease cargo tanks for less than 30 days are not subject to 
maintaining documents per Section 180.417(a)(2). 
 
If an owner sells a cargo tank, they must provide the purchaser or lessee with a 
copy of all the documents discussed here, per Section 180.417(d). 
 
 
 
Cargo Tank Test/Inspection Reports 180.417(b)(3) 
(See the section on MC330/331 Cargo Tanks also) 
 

These reports must be retained until the next test/inspection of the same 
type is due. 
Be sure to check for each test/inspection that is required for that 
specification per Section 180.407(c) and that each cargo tank motor vehicle 
is within the test/inspection due date. 
Review the test/inspection report to ensure that all the items required by 
Section 180.417(b)(1) and (2) are included (normally this is a CT facility 
violation, but the carrier should be familiar with what is required). 
Test/Inspection reports at carrier should be signed by a company 
representative. 
Check the MCMIS profile of the CT testing facility to verify their registration 
is valid, and that they are registered for all the functions they are 
performing. 

 
  



 
MC330/331/173.315(k) Cargo Tank Motor Vehicles 

Check for the additional information required on the pressure test report 
per Section 180.417(c).  This report must be retained for the life of the 
cargo tank and one year thereafter. 
MC330/331 CTs made of quenched and tempered (QT) steel (or NQT CTs 
that didn’t receive postweld heat treatment) must have a Wet Fluorescent 
Magnetic Particle Exam (WFMPE) conducted just prior to the pressure test 
per Section 180.407(g)(3).  Check for this report. 
Some CT testing facilities will out-source specialty tests, like the Wet 
Fluorescent Magnetic Particle Exam (WFMPE).  If so, verify that the 
company conducting the test/inspection is registered as a CT facility with 
FMCSA. 
Check for the certification of the installation emergency discharge control 
systems required by Sections 173.315(n) and 180.405(m).  This requirement 
applies to all poison gases and flammable gases, anhydrous ammonia, and 
non-flammable gases with a subsidiary hazard. 
Check for the monthly tests on the emergency discharge control systems 
per Section 180.416(d). 
Hoses used to comply with the emergency discharge control requirements 
(such as a smart hose) must be tested during the annual leakage test.  
Check the leakage test report to ensure this was done. See 180.416(e). 
New or repaired delivery hoses must be pressure tested prior to being 
placed in service per Section 180.416(f).  Check for these reports. 
Does their driver training include these elements? 

  



 
Manufacturer’s Certificate or Certificate of Compliance 
This is required by Section 180.417(a) and is a critical violation. 
 
Each manufacturer of a specification cargo tank must provide the purchaser with 
a manufacturer’s certificate, also called a certificate of compliance.  This is 
essentially the CT’s “birth certificate,” certifying that it meets DOT specifications 
for the specification it was built to. 
 
It may be in a certificate form or it may just be a printed statement.  The 
requirements for what to include in the certificate is found in Section 178.345-15 
for 400 series CTs; 178.340-10 for 306, 307, and 312; Section 78.336-18 for 
MC330; Section 178.337-18 for MC331 and Section 178.338-19 for MC338.  Be 
sure to check for any specification shortages noted on the certificate. 
 
Many CT owners have difficulty locating this document, particularly if the CT is 
several years old or if it was purchased in used condition.  If the manufacturer is 
still in business, they should be able to provide a copy of the certificate. 
 
If the manufacturer’s certificate cannot be located and the CT was manufactured 
prior to September 1, 1995, Section 180.417(a)(3) provides a method for the 
owner and a Registered Inspector to produce a duplicate certificate. 
 
If a CT is no longer capable of meeting the specification to which it was built, the 
specification plate must be removed, obliterated, or securely covered.  The details 
of the conditions causing the withdrawal of certification must be documented and 
signed on the manufacturer’s certificate and retained by the owner for 1 year (see 
Section 180.405(j)). 
 
  



 
ASME Code Stamped Cargo Tanks (U-1A form) 
This is required by Section 180.417(a) and is a critical violation. 
 
Certain CTs must be stamped that they meet the ASME Code with a U Stamp 
marking.  This may be on a separate plate or on the specification plate (see 
below). 
 

 
 
In addition to the manufacturer’s certificate, these CTs must have an ASME U-1A 
report.  This report (usually one page) must be maintained in the same manner as 
the manufacturer’s certificate.  Replacement U-1A reports are available from the 
original manufacturer or the National Board of Boiler and Pressure Vessel 
Inspectors. 
 
 
Repairs 
The CT owner or motor carrier that leases a CTMV for more than 30 days must 
retain documentation of all repairs, modifications, stretching, rebarrelling, etc., 
completed on the CT in the same manner as the manufacturer’s certificate.  See 
180.413(c). 
 
To weld on the wall of a cargo tank, the person performing the repairs must be 
registered with FMCSA as a CT facility, and must hold a valid NBIC R Stamp.  
Welding on other parts of the CT, such as the appurtenance pads on the CT or the 
chassis or suspension, does not require an R Stamp. 
 



Check for repair records and also visually inspect as many CTs as you can for 
evidence of repairs to the CT wall.  Unauthorized repairs are not unusual.  Verify 
the person who performed the repairs has a valid R Stamp in MCMIS. 
 
For repairs on the CT wall, a pressure test must be conducted after the repairs are 
completed (Section 180.413(b)).  For repairs on piping, a leakage test must be 
conducted after the piping is reinstalled on the tank (Section 180.413(c)).  Check 
for these reports. 
 
Modifications, stretching, rebarrelling must be certified in writing by a Design 
Certifying Engineer (DCE).  This documentation will vary in appearance (see 
Section 180.413(d)). 
 
 
 
Document Retention 180.417(a)(1) and (2) 
For all documents except most test/inspection reports (see the section on 
MC330/331 CTs), the retention period for owners is for the life of the cargo tank 
and one year thereafter.  If ownership of the cargo tank changes, the prior owner 
must retain the documents for one year.  Motor carriers leasing cargo tanks for 
more than 30 days are required to maintain documents for the entire lease and 
one year thereafter. 
 
 
 
Note for investigations 
It is strongly recommended that investigators read the specification requirements 
in Part 178 for the specific cargo tanks the motor carrier transports prior to the 
review.  Investigators should also read Part 180 Subpart E prior to any motor 
carrier CT review. 
  



 
Cargo Tank Yard Walk-Around 
It is strongly encouraged to physically check some cargo tank motor vehicles.  
Ensure that the cargo tank motor vehicle is in service and ready for 
transportation. 
 
Check for: 

Dents, gouges, weld cracks, corroded/abraded areas that have not been 
evaluated by a Registered Inspector. 
Unrepaired leaks. 
Evidence of recent welding to the cargo tank wall.  Check the paperwork to 
ensure the weld repair was performed by a CT facility that holds an R or U 
Stamp. 
Check the manual remote shutoff devices to ensure they appear 
operational (don’t actuate them) and the marking is present. 
Ensure the test/inspection markings are present and current (180.407(b) 
and (c)). 
Ensure all markings and placards are present and correct. 
MC330/331/173.315(k) CTMVs:  Check for compliance with the emergency 
discharge control device (173.315(n), 180.416, 177.840) and the emergency 
procedures (177.840(l)). 

 





 



CTFR PART C Template:

PURPOSE:  The purpose of this template is two-fold – it documents the investigation and aids in penalty 
assessment if applicable.   This template is intended to increase the uniformity of the investigative 
process.  Each section should be completed as applicable.  The content and context of each section 
should be completed with details from the investigation.  

HOW TO USE:  Provide details of the investigation that are not obvious or evident from reading Parts A 
and B of the report.  All remarks should be based in fact or actual statements made by facility staff.  All 
information contained in this report must be accurate and legally defensible.
Items noted as [REQUIRED] are required to be in Part C.  Those noted as [SUGGESTED] are suggested 
items for Part C. 

REMARKS:

INVESTIGATIVE REPORT RECEIVED BY:
[REQUIRED] Name:
[REQUIRED] Title:
[REQUIRED] Carrier/Shipper Name:
[REQUIRED] Date:
[REQUIRED] Telephone Number (if different from Part A):

If carrier refuses to accept investigative report or closeout was with less than highest ranking official 
provide mailing details below:
[REQUIRED] Name to whom it was sent:
[REQUIRED] Mailing method (ie Fedex, UPS, etc.):
[REQUIRED] Date Sent:
[REQUIRED] Tracking /Confirmation Number:
[REQUIRED] Telephone Number (if different from Part A):

REASON FOR INVESTIGATION:
[REQUIRED] Note if there is more than one reason for initiating this review (i.e., never reviewed, 
Complaint, etc.)

FACILITY OPERATION DESCRIPTION:  [Include information in this section describing the Facility
operation, such as, mobile vs. fixed, types of tests/inspections, specific industries (propane, gasoline), 
repairs/manufacturing/assembly.]
[REQUIRED] Describe the financial condition of the subject, focusing on any information that impacts the 
facility’s operation.  The objective is to gather information to support making safety assessments, 
determining ability to pay and reincarnated facility.
Include: 
Gross Revenue - if carrier refuses to provide explain how the amount was determined 
List major assets such as buildings, land, airplanes, other companies, etc.  
Document the officers of the company.   
List all partners not listed on Part A, where applicable. 
[REQUIRED] Note the names and titles of any relevant company official or employee who were 
interviewed, but were not listed on Part A of the Investigative Report.    
[REQUIRED] Identify whether the facility is also a motor carrier.
[REQUIRED] Explain how the company began CT testing, how long they have been in the industry.
[SUGGESTED] Provide enough detail to fully understand the nature of the business and how it is 
structured.  Include a description of the business profit model, that is how do they make money, what is 
acceptable profit, how do they make up for losses, etc. 
[SUGGESTED] Describe the company location and the principle place of business, maintenance 
facilities, etc.  Provide the extent and nature of any divisions or business locations of the subject.
[SUGGESTED] Describe anything that is atypical about the subject’s operation. 



[SUGGESTED] Include general overview of facility’s operation and identify the personnel responsible for 
compliance. 

PRE-INVESTIGATION:
[REQUIRED] Provide a listing of the specific supporting documents that were requested and when.  
Include whether or not the carrier was given 48 hours to produce records not located at the principal 
place of business.
[REQUIRED] List documents that were not provided as requested and actions taken to obtain them
[SUGGESTED] Document issues that posed barriers to the pre-investigation process, such as locating or 

reaching the facility, availability and accuracy of information, etc.  If extremely difficult to locate facility,
explain how facility was contacted.  
[SUGGESTED] Provide date(s) on which investigation was conducted and reasons for delays, 
extensions, etc.
[SUGGESTED] Note any specific details in conversations or observations that influenced the 
investigation process.  

INVESTIGATION:
[REQUIRED] Describe what specific supporting documents were produced, when and by whom.  Include 
the name and title of the person providing documents.
[REQUIRED] Describe where the supporting documents are located and how are they maintained.
[REQUIRED] Explain why recently inspected/tested cargo tank motor vehicles were not inspected.
[SUGGESTED] Note statements made by officials relative to correcting the violations discovered during 
the investigation
[SUGGESTED] Note any other information that explains and/or complements the cited violations in Part 
B, and would increase the accuracy of the evaluation process, and would aid the follow-up investigator.

TESTS/INSPECTIONS:
[REQUIRED] If a mobile tester, describe how equipment is transported to the test/inspection location. 
[REQUIRED] Explain whether the equipment is adequate for the tests/inspections conducted.
[REQUIRED] Describe any violations discovered on cargo tank motor vehicles that have recently been 
inspected/tested by this facility.
[REQUIRED] Describe any violations or improper procedures discovered during the review and how they 
were discovered.  
[REQUIRED] Note the tests/inspections that you observed and identify who conducted the 
tests/inspections.
[SUGGESTED] Identify any third party test or inspection facilities that perform tests or inspections for this 
facility (e.g., Authorized Inspectors, Wet Florescent Magnetic Particle Exam, etc.).
[SUGGESTED] For Pressure Tests, explain how the facility conducts bench tests of pressure relief 
devices and how they remove the upper coupler.

RI QUALIFICATIONS/TRAINING:
[REQUIRED] Describe the HM training the company provides to the Registered Inspectors (who 
conducted the training, subjects covered).  Explain any violations.
[REQUIRED] Verify and describe the qualifications of all Registered Inspectors (length of experience, 
where experience obtained, high school diploma).

REPORT FORMS: 
[REQUIRED] If using a pre-printed test/inspection report, identify the company that produces the report.
Note if the company produces their own report forms.
[REQUIRED] List all items not listed on the inspection report form.
[REQUIRED] Identify the number of reports examined and explain how they were selected. 



REPAIRS/MANUFACTURING/ASSEMBLY:
[REQUIRED]Verify and describe the qualifications of all welders and/or DCEs. 
[REQUIRED] Identify the number of repair files reviewed and note any violations.
[REQUIRED] Describe their manufacturing/assembly operations and explain any violations discovered.
[REQUIRED] Document if a USDOT Engineer was involved in the review or design analysis.

FOLLOW-ON ACTION:
[REQUIRED] Note the reason for NOT taking enforcement action for serious violations
[SUGGESTED] Provide information about the selection of the Follow-on action 

[SUGGESTED] Document areas of weakness that may be future problem areas for the facility

DOCUMENTS PROVIDED TO FACILITY: 
[REQUIRED] List materials provided TO the facility and any materials the facility had on hand, especially 
copies of the Hazardous Materials Regulations (including print date).
 



Yes/No/NA
1 GENERAL REQUIREMENTS

Limited Quantities [173.306]

Exceptions [173.307-173.311]

Offering/Transporting a charged/filled cylinder that is not free of leaks, 
bulges, defective valves, or other safety devices, or bears evidence of 
physical abuse [173.301(a)(2)]

Offering/Transporting a charged/filled cylinder for which required markings 
have not been properly maintained (illegible) [173.301(b)]

Offering/Transporting a charged/filled cylinder without one or more pressure 
relief devices [173.301(f)]

Offering/Transporting a charged/filled cylinder with a pressure relief device 
for a Division 2.3 or 6.1 Hazard Zone A material [173.301(f)(6)]

2 SPECIFIC REQUIREMENTS FOR PIH GASES

These cylinders are not authorized [173.40(a)]:
o DOT 3AL specification cylinders made of aluminum alloy for Hazard 

Zone A;
o UN composite cylinders for Hazard Zone A or B;

o UN seamless cylinders for Hazard Zone A with a water capacity of 
more than 85 L.

Closures must conform to the requirements specified in 173.40(c)(1)-(4)

Must conform to the additional valve damage protection of 173.40(d)

Cannot be manifolded or connected [(173.40(e)].

3 MARKING AND LABELING
General marking requirements for non-bulk packages [172.301]

Specific marking requirements for non-bulk packages [172.313, 172.324]

General marking requirements for bulk packages [172.302]
(DOT 3T is the only DOT cylinder that is a bulk package)

Specific marking requirements for bulk packages [172.313, 172.322, 
172.331, 172.336]

General labeling requirements [172.400]

Label modifications [172.400a]



4 SPECIFICATION REQUIREMENTS (PART 173 AND 178)
General requirements for all Specification Cylinders [178.35]

Marking requirements for specification cylinders [178.35(f)]
Exceptions [178.75(f)(3)]
Note: See illustration at bottom of page

Canada (TDG Cylinders) [171.12(a)(4)]

UN Cylinders [178.71]

Cylinder testers must have PHMSA approval [178.35(b)(1)]
https://portal.phmsa.dot.gov/rinlocator

Valve protection requirements for DOT cylinders [173.301(h)]
See 173.40(d) for PIH gases

Valve protection requirements for UN pressure vessels [173.301b(c)]]

Metal attachments [173.310(k)]

Offering/Transporting a charged/filled cylinder, to from or within the United 
States, that was manufactured outside the United States which does not 
comply with the requirements in Part 178. [173.301(j)]

Manifolding See Part 177

Tube Trailers [173.301(i)]

MEGCs (UN tube trailers) [173.312 and 178.75]

Specific filling requirements [173.302-173.305]

5 PART 177 TRANSPORTATION
Transporting a cylinder that has not been properly secured in the vehicle 
[177.840(a)(1)]

Transporting a packing requiring a Poison or Poison Inhalation Hazard label 
or placard with foodstuffs [177.841(e)(1) ]

Transporting a package requiring a POISON, POISON GAS, OR POISON 
INHALATION HAZARD, label in the drivers compartment [177.841(e)(2)]

Transporting a toxic gas where the packagings are inner connected 
[177.841(c)]

Offering/Transporting manifolded (interconnected) cylinders except as 
authorized [173.301(g) and 177.841(c) for toxic gases]



6 PART 180 INSPECTIONS AND TESTS
Each cylinder used for transportation of hazardous materials must be an 
authorized packaging [180.205(a)]

Charging/filling a cylinder that has not been retested and marked as 
required [180.209(a)]

Each cylinder requalified in accordance with this subpart must be marked as 
specified [180.213]

Requirements for requalification of UN pressure vessels [180.207]

No person may represent that a repair or requalification of a cylinder has 
been performed unless that person holds a current approval [180.205(b)]

Conditions requiring test and inspection of cylinders [180.205(d)]

Visual inspection of cylinder required each time it is pressure tested 
[180.205(f)]

Criteria for pressure testing cylinders [180.205(g)]

Cylinder rejection and requalification [180.205(h)]

Criteria for condemning cylinders [180.205(i)]

Reporting and record retention requirements [180.215]

Requalification of Multiple-Element Gas Container (MEGC, tube trailer built to
UN pressure vessel specifications) [180.217]



Important Features common to 
Gas cylinders
  
(1) valve; 
(1a) valve hand wheel; 
(1b) CGA outlet connection; 
(1c) pressure relief device;
(2) Valve outlet cap; 
(3) Collar;
(4) DOT specification and service pressure; 
(5) Serial number; 
(6) Manufacturer’s symbol; 
(7) Test date, original tester’s symbol, hydrostatic testing allowance, permission to over 
pressurize by 10%; [178.35(f)] 
(8) Cylinder cap and 
(9) Requalification marking including RIN A123 [180.213(d)].



§178.245-2 [Superseded]

Requirements for Specification 51 Steel Portable Tanks

§178.245 Specification 51; steel portable tanks.

§178.245-1 Requirements for design and construc-
tion.

(a) Tanks must be seamless or welded steel
construction, or a combination of both, and have a water
capacity in excess of 454 kg (1,000 pounds). Tanks must
be designed, constructed, certified and stamped in ac-
cordance with Section VIII of the ASME Code (IBR, see
§171.7 of this subchapter).

(b) Tanks must be postweld heat treated and radio-
graphed as prescribed in the ASME Code except that
each tank constructed in accordance with part UHT of
the ASME Code must be postweld heat treated. Where
postweld heat treatment is required, the tank must be
treated as a unit after completion of all the welds in and/
or to the shell and heads. The method must be as pre-
scribed in the ASME Code. Welded attachments to pads
may be made after postweld heat treatment is made. A
tank used for anhydrous ammonia must be postweld
heat treated. The postweld heat treatment must be as
prescribed in the ASME Code, but in no event at less
than 1050 ° F tank metal temperature. Additionally, tanks
constructed in accordance with part UHT of the ASME
Code must conform to the following requirements:

(1) Welding procedure and welder performance tests
must be made annually in accordance with section IX of
the ASME Code. In addition to the essential variables
named therein, the following must be considered to be
essential variables: number of passes, thickness of
plate, heat input per pass, and manufacturer’s identifica-
tion of rod and flux. The number of passes, thickness of
plate and heat input per pass may not vary more than 25
percent from the procedure qualification. Records of the
qualification must be retained for at least 5 years by the
tank manufacturer and made available to duly identified
representatives of the Department of Transportation or
the owner of the tank.

(2) Impact tests must be made on a lot basis. A lot is
defined as 100 tons or less of the same heat and having
a thickness variation no greater than plus or minus 25
percent. The minimum impact required for full-sized
specimens shall be 20 foot-pounds (or 10 foot-pounds
for half-sized specimens) at 0 ° F Charpy V-Notch in both
the longitudinal and transverse direction. If the lot test
does not pass this requirement, individual plates may be
accepted if they individually meet this impact require-
ment.

(c) Except as provided in paragraph (d) of this sec-
tion, all openings in the tank shall be grouped in one
location, either at the top of the tank or at one end of the
tank.

(d) The following openings may be installed at loca-
tions other than on the top or end of the tank:

(1) The openings for liquid level gauging devices,
pressure gauges, or for safety devices, may be installed
separately at the other location or in the side of the shell;

(2) One plugged opening of 2-inch National Pipe
Thread or less provided for maintenance purposes may
be located elsewhere;

(3) An opening of 3-inch National Pipe Size or less
may be provided at another location, when necessary, to
facilitate installation of condensing coils; or

(4) Filling and discharge connections may be
installed below the normal liquid level of the tank if the
tank design conforms to the following requirements:

(i) The tank must be permanently mounted in a full
framework for containerized transport. For each tank de-
sign, prototype tank, must fulfill the requirements of parts
450 through 453 of this title for compliance with the re-
quirements of Annex II of the International Convention
for Safe Containers.

(ii) Each filling and discharge connection must be
equipped with an internal self-closing stop-valve capable
of closing within 30 seconds of actuation. Each internal
self-closing stop-valve must be protected by a shear sec-
tion or sacrificial device located outboard of the valve.
The shear section or sacrificial device must break at no
more than 70 percent of the load that would cause failure
of the internal self-closing stop-valve.

(iii) Each internal self-closing stop-valve must be pro-
vided with remote means of automatic closure, both ther-
mal and mechanical. The thermal means of automatic clo-
sure must actuate at a temperature of not over 250 ° F.

(e) Each uninsulated tank used for the transportation
of compressed gas, as defined in §173.115 of this sub-
chapter, must have an exterior surface finish that is sig-
nificantly reflective, such as a light reflecting color if
painted, or a bright reflective metal or other material if
unpainted.

§178.245-2 Material.

(a) All material used for the construction of the tank
and appurtenances shall be suitable for use with the
commodity to be transported therein.

57



§178.245-3 [Superseded]

(b) A material of thickness less than 3/16 inch shall not
be used for the shells and heads.

§178.245-3 Design pressure.

(a) The design pressure of a tank authorized under this
specification shall be not less than the vapor pressure of
the commodity contained therein at 46 °C (115 ° F), or as
prescribed for a particular commodity by part 173 of this
chapter, except that in no case shall the design pressure of
any container be less than 100 psig or more than 500 psig.
When corrosion factor is prescribed by these regulations,
the wall thickness of the tank calculated in accordance with
Section VIII of the ASME Code (IBR, see §171.7 of this
subchapter) shall be increased by 20 percent or 2.54 mm
(0.10 inch), whichever is less.

NOTE 1: The term design pressure as used in this specification is
identical to the term “MAWP” as used in the ASME Code.

(b) [Reserved]

§178.245-4 Tank m ountings.

(a) Tanks shall be designed and fabricated with mount-
ings to provide a secure base in transit. “Skids” or similar
devices shall be deemed to comply with this requirement.

(b) All tank mountings such as skids, fastenings,
brackets, cradles, lifting lugs, etc., intended to carry
loadings shall be permanently secured to tanks in ac-
cordance with the requirements in Section VIII of the
ASME Code (IBR, see §171.7 of this subchapter) un-
der which the tanks were fabricated, and shall be de-
signed to withstand static loadings in any direction
equal to twice the weight of the tank and attachments
when filled with the lading using a safety factor of not
less than four, based on the ultimate strength of the
material to be used. The specific gravity used in deter-
mining the static loadings shall be shown on the mark-
ing required by §178.245-6(a) and on the report re-
quired by §178.245-7(a).

(c) Lifting lugs and hold-down lugs may be added to
either the tank or tank mountings. Ifl ifting lugs and hold-
down lugs are added directly to the tank, they shall be
secured to doubling plates welded to the tank and lo-
cated at points of support, except that lifting lugs or hold-
down lugs with integral bases serving as doubling plates
may be welded directly to the tank. Each lifting lug and
hold-down lug shall be designed to withstand static load-
ings in any direction equal to twice the weight of the tank
and attachments when filled with the lading using a safe-
ty factor of not less than four, based on the ultimate
strength of the material to be used.

(d) All tank mountings shall be designed so as to pre-
vent the concentration of excessive loads on the tank shell.

(e) A DOT 51 portable tank that meets the definition
of “container” in §450.3(a)(2) of this title must meet the

requirements of parts 450 through 453 of this title, in
addition to the requirements of this subchapter.

§178.245--5 Protection of valves and accessories.

(a) All valves, fittings, accessories, safety devices,
gaging devices, and the like shall be adequately pro-
tected against mechanical damage.

(b) The protective device or housing shall conform to
the requirements under which the tanks are fabricated with
respect to design and construction, and shall be designed
to withstand static loadings in any direction equal to twice
the weight of the tank and attachments when filled with the
lading using a safety factor of not less than four, based on
the ultimate strength of the material to be used.

(c) Requirements concerning types of valves, re-
testing, and qualification of portable tanks contained in
§§173.32 and 173.315 of this chapter must be ob-
served.

§178.245--6 Name plate.

(a) In addition to the markings required by Section
VIII of the ASME Code (IBR, see §171.7 of this sub-
chapter) under which tanks were constructed, they
shall have permanently affixed, in close proximity to
the ASME “U” stamp certification, a metal plate. This
plate shall be permanently affixed by means of solder-
ing, brazing, or welding around its complete perimeter.
Neither the plate itself nor the means of attachment to
the tank shall be subject to destructive attack by the
contents of tank. Upon such plate shall be plainly
marked by stamping, embossing, or other means of
forming letters into or onto the metal plate itself the fol-
lowing information in characters at least 1/8-inch high:
Manufacturer’s name . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

.oNlairess’renwO.oNlaireS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
D.O.T. Specification No . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Water capacity (pounds) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Tore weight (pounds) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Design pressure (psig) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Design specific gravity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Original test date . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

no)gisp(tadetseterknaT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(b) All tank outlets and inlets, except safety relief
valves, shall be marked to designate whether they com-
municate with vapor or liquid when the tank is filled to the
maximum permitted filling density.

§178.245--7 Report.

(a) A copy of the manufacturer’s data report required
by Section VIII of the ASME Code (IBR, see §171.7 of
this subchapter) under which the tank is fabricated shall
be furnished to the owner for each new tank.

(b) [Reserved]
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SUPERSEDED REGULATIONS

The following sections are no longer part of the Hazardous Materials Regulations. For the convenience of the
user the text of the superseded sections appears as follows.

Requirements for Specification 56 and 57 portable tanks

§178.251 General design and construction require-
ments applicable to specifications 56 (§178.252)
and 57 portable tanks (§178.253).

§178.251-1 General requirements.

(a) These specifications apply to tanks of any shape
(cylindrical, conical, cubical, or other).

(b) The rated gross weight of the tank must not ex-
ceed the values used during the design qualification
vibration and drop tests.

(c) Each tank must be in compliance with all applica-
ble requirements of §§173.24 and 173.32 of this chapter.

§178.251-2 Materials of construction.

(a) Except for gaskets, pressure relief devices, valve
seats, liners, linings, and caps or plugs used as second-
ary closing devices over discharge openings, materials
of construction must be metal.

(b) Hardware for handling and securing, fitting
protection, outlet piping, valves, relief devices, and clo-
sures must be made of material that is electrolytically
compatible with, or suitably protected from electrolytic
action when joined to the product retention components
of the tank.

(c) Any material used must not be susceptible to
stress corrosion cracking.

(d) Material specification: All sheet, plate, and ex-
truded material for shell, heads, bulkheads, and baffles
for portable tanks must meet the following minimum re-
quirements:

(1) Aluminum alloys. Aluminum alloys must be suit-
able for fusion welding and must meet the following re-
quirements:

Minimum yield strength 24,000 p.s.i.. . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Minimum ultimate strength 30,000 p.s.i.. . . . . . . . . . . . . . . . . . . . . . . . . .
Minimum elongation of standard
2 inch gauge length 8 percent. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2) Steel . Steel must meet the following require-
ments:

Mild
steel

Low
alloy low
carbon

Stain-
less

Minimum yield strength, p.s.i 25,000 45,000 25,000
Minimum ultimate strength. p.s.i 45,000 60,000 70,000
Minimum elongation of standard
2 inch gage length (percent) 20 25 30

(3) Magnesium alloys. Magnesium alloy must con-
form to ASTM B-90-69, Grade ZE-10A.

§178.251-3 General construction requirements.

(a) Method ofj oining. All joints between tank shells,
heads, baffles (or baffle attaching rings), and bulkheads
must be welded in accordance with the requirements of
this section.

(b) Strength ofj oints (Aluminum Alloy (AL), Magne-
sium Alloy (MG)). All welded joints must be made in ac-
cordance with recognized good practice. The efficiency
of a joint must not be less than 85 percent of the me-
chanical properties of the adjacent material. Each alloy
must be joined by an inert gas arc welding process using
filler metals which are consistent with material suppliers
recommendations.

(c) Strength ofj oints (Mild Steel (MS), High Strength
Low Alloy (HSLA), Austenitic Stainless Steel (SS)).
Joints must be welded in accordance with recognized
good practice. The efficiency of any joint must not be
less than 85 percent of the mechanical properties of the
adjacent material.

(d) Compliance test. Compliance with the require-
ments contained in paragraph (b) or (c) of this section for
the welded joints must be determined by preparing two
test specimens from materials and fabrication tech-
niques representative of those to be used in each tank.
Each specimen must be tested to failure under tension.
Each test specimen must be prepared and tested in ac-
cordance with ASTM Standard E8-81 for metallic materi-
als and ASTM Standard B557-81 for aluminum andmag-
nesium-alloy products. As a minimum, one pair of
representative test specimens, consisting of the mini-
mum and maximum thickness for each type of material
used, may represent all the related tanks manufactured
in the same shop within 12 months after the tests on the

1



§178.251 [Superseded]

samples have been successfully completed. The butt
welded specimens tested may be considered as qualify-
ing other types or combinations of types of welds using
the same filler material and welding process as long as
parent metals are the same.

§178.251-4 Stacking, m ounting and tie-down provi-
sions.

(a) Load support devices. Each tank designed to be
stacked in storage must be provided with load support
devices. There may be no significant permanent de-
formation of the load support devices or the tank under
either of the following stress conditions:

(1) Tanks loaded to their maximum authorized gross
weight and stacked at least 18 feet high.

(2) A load on the support devices at least three times
the maximum authorized gross weight of the tank.

(b) Base mounting. Each tank must be constructed
with mountings to provide a secure base during trans-
portation. The mounting may be in the form of a skid or
similar structure.

(c) Tie-down system. If there are tie-down devices
that are a structural part o f the tank, the tiedown system
must be capable of withstanding the following static load-
ing without significant deformation to the tank. The static
loading applied must have, with respect to the center of
gravity of the tank a vertical component of at least two
times the maximum authorized gross weight of the tank.

(1) If the design of the tank necessitates specific front
and side orientation when loaded on a transportation ve-
hicle, the static loading applied must have two horizontal
components at right angles to each other, one direction
at a time as follows:

(i) A longitudinal component at least seven times the
maximum authorized gross weight of the tank in the
direction of travel of the vehicle, and

(ii) A component offi ve times the maximum authorized
gross weight of the tank in the transverse direction, or

(2) If the design of the tank does not necessitate spe-
cific front and side orientation when loaded on a trans-
portation vehicle, the static loading applied must have
two horizontal components at right angles to each other,
one direction at a time, of at least seven times the maxi-
mum authorized gross weight of the tank.

(d) If there is a structural part of the tank that could be
used to tie the tank down and which is not in compliance
with paragraph (c) of this section, it must be securely
covered or locked during transportation to prevent its use
as a tie-down.

§178.251-5 Testing.

(a) Design qualification testing. Design qualification
tests prescribed in this paragraph must be made on at
least one of each design and size tank, except that a set
of tests, when made on a tank of one size, may serve to
qualify smaller tanks made of the same kind and thick-
ness of material, by the same fabrication technique, and
with identical supports, and equivalent closures, and oth-
er appurtenances. Tests must be performed sequentially
on a single tank in the order listed in this section. Addi-
tional tests must be made if there is any increase in de-
sign size of the tank, any reduction in thickness of mate-
rial, or any change in material, or in fabrication
technique. Test samples must be retained for 1 year.

(1) Vibration and drop tests. See applicable specifica-
tion, §178.252-3(a) or §178.253-5(a).

(2) Structural integrity tests—(i) Lifting devices. If
there is a system ofl ifting devices that is a structural part
of the tank or is permanently attached thereto or to the
support struc ture, the system mu st be capable of sup-
porting at least three times the maximum gross weight of
the tank, and each individual lifting device must be capa-
ble of supporting at least the maximum gross weight of
the tank, without significant permanent deformation in ei-
ther the lifting device system or in any part of the tank.

(ii) Shipment support structure. If the tank supports
are a structural part of the tank, the supports must be ca-
pable of absorbing a force equal to the maximum gross
weight of the tank or breaking without significant perma-
nent deformation to the product retention component of
the tank. The force must be applied to the supports at
ground level from at least two horizontal directions at
right angles to each other, one direction at a time.

(iii) Stacking support devices. If stacking support de-
vices are a structural part of the tank, there must be no
significant permanent deformation of any device or the
tank under either of the following stress conditions:

(a) Tanks loaded to their maximum authorized gross
weight and stacked at least 18 feet high.

(b) A load on the stacking support devices of at least
three times the maximum authorized gross weight of the
tank.

(iv) Fittings and protective devices. Each fitting (or its
protective device) subject to this test requirement must
be capable of withstanding a force at least two times the
maximum authorized gross weight of the tank without

2
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resultant damage to the fitting. The force must be ap-
plied to the fitting or its protective device in at least two
horizontal directions at right angles to each other, one
direction at a time, and in alignment with the fitting.

(b) Productionqualitycontrol, testingandinspection.
See applicable specification, §178.252-3(b) or
§178.253-5(b).

§178.251-6 Rejected tanks.

No tank which fails to pass any of the prescribed
tests may be placed in service until suitable repairs have
been made and satisfactory re-test results have been
obtained.

§178.251-7 Identification and marking.

(a) A metal certification plate must be permanently
affixed to each tank and must be readily accessible for
inspection. The plate must be marked in letters and nu-
merals at least 1/8-inch high by stamping, embossing, or
other means off orming letters into or onto the metal
plate itself. The marking must contain at least the follow-
ing information:
Tank manufacturer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Specification identification: Spec. 56 or Spec. 57 . . . . . . . . . . . . . . . . . .

.g.i.s.p)ylno75noitacificepsrof(erusserpngiseD . . . . . . . . . . . . . . . . . .

.g.i.s.p)ylno65noitacificepsrof(erusserptseT . . . . . . . . . . . . . . . . . . . . .
Serial number . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Original test date or Leakage test date . . . . . . . . . . . . . . . . . . . . . . . . . . .

.sblthgieweraT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Rated gross weight 1 lbs.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

).tf.ucro(.lag.S.UyticapaccirtemuloV . . . . . . . . . . . . . . . . . . . . . . . . . .
Materials of construction 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

1The rated (permitted) gross weight may not exceed that weight
used during the design qualification tests involving vibration and drop.

2E.g., AL for aluminum, MG for magnesium alloy. MS for mild steel.
HSLA for high strength low alloy. SS for austenitic stainless steel, in-
cluding ASTM or ASME reference.

(b) Unless the tank has been designed for stacking
and meets the appropriate stacking integrity require-
ments of this specification, it must also be marked in let-
ters at least 2 inches high in contrasting colors “Do Not
Stack” and “Do Not Place Other Freight On Top Of This
Tank”, on at least two sides of the tank. These instruc-
tions must also appear on the certification plate. Plate
markings are required to meet the requirements of para-
graph (a) of this section and need not be in contrasting
color.

§178.252 Specification 56; metal portable tank.

§178.252-1 General requirements.

(a) Each tank must be in compliance with the general
design and construction requirements in §178.251 in
addition to the specific requirements of this section.

(b) Each tank may not exceed a rated gross weight of
7,700 pounds.

§178.252-2 Openings.

(a) Each fill and discharge opening must be equipped
with a closure and locking device.

(b) A drum-type locking ring closure is authorized for
openings not exceeding 23 inches in diameter. A drum-
type locking ring closure must be at least a 12-gage
bolted ring with forged lugs having at least a 5/8-inch steel
bolt tapped into one of the lugs. The locking ring must be
equipped with a lock nut or equivalent device.

(c) For a tank that incorporates a hopper-type prod-
uct discharge opening, the closure device must be
constructed to retain product under the test conditions
outlined in §§178.251-5 and 178.252-3(a). Closures for
those openings must be designed with positive mechani-
cal locking and sealing devices to prevent leakage during
normal conditions incident to transportation.

§178.252-3 Testing.

(a) Design qualification testing. In addition to the test-
ing prescribed in §178.251-5(a), a vibration and a drop
test are also required on each design. For these tests,
the tank must be filled with a fine dry powdered material
having a density that results in the tank having a gross
weight not less than the rated gross weight of the tank.

(1) Vibration test. This test must be performed for 1
hour using a minimum double amplitude of 1 inch at a
frequency that causes the test tank to be raised from the
floor of the testing table so a piece offl at steel strap may
be passed between the tank and the table. The tank
must be restrained so that all horizontal motion is re-
stricted and only vertical motion is permitted.

(2) Drop test. The tank must be capable of withstand-
ing without leakage of contents a 2-foot free drop onto a
flat unyielding horizontal surface, striking the target sur-
face in the position and attitude from which maximum
damage to the tank (including closures) is expected.

(b) Production quality control, testing, and inspec-
tion—(1) Leakage test. Each tank must be tested by a
minimum air or hydrostatic pressure of at least 2 pounds
per square inch gage applied to the entire tank. If the air
pressure is used, the entire surface of all joints under
pressure must be coated with, or immersed in, a solution
of soap and water, or other material suitable for the pur-
pose of detecting leaks. If the hydrostatic pressure test is
used it must be carried out by using water or other liquid
having a similar viscosity, the temperature of which may

inspected for leaks. For either tests, the
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pressure must be held for a period of time sufficiently
long to assure detection ofl eaks. All closures must be in
place during the test. Any tank that has detectable leak-
age or significant permanent deformation does not meet
the requirements of this specification.

§178.253 Specification 57; metal portable tank.

§178.253-1 General requirements.

(a) Each tank must be in compliance with the general
design and construction requirements in §178.251 in
addition to the specific requirements of this section.

(b) Each tank must have a capacity of at least 110
gallons but not more than 660 gallons.

§178.253-2 Openings.

(a) Each fill and discharge opening must be equipped
with a closure device that meets the following require-
ments:

(1) Any closure for a fill opening in excess of 20
square inches must be equipped with a device to prevent
the closure from fully opening without first relieving inter-
nal pressure.

(2) Any product discharge valve, if used, must be
provided with a leak tight device, such as a cap or plug.

(3) Each closure must be vapor tight.
(b) A drum-type locking ring closure is authorized for

any opening less than 23 inches in diameter. A drum-
type locking ring closure must be at least a 12-gage
bolted ring with forged lugs having at least a 5/8-inch steel
bolt tapped into one of the lugs. The locking ring must be
equipped with a lock nut or equivalent device.

§178.253-3 Protection offi ttings.

Each fitting which could be damaged sufficiently to
result in leakage of tank contents must be protected by
suitable guards or protective housings. The term “fitting”
includes valves, closure devices, safety relief devices,
and other accessories through which contents could leak
from the tank. Each fitting or fitting protection device
must be capable of withstanding the fitting protection test
specified in §178.251-5.

§178.253-4 Vents.

(a) Each tank must be equipped with at least one
pressure relief device such as a spring-loaded valve,
frangible disc or fusible plug.

(b) Each pressure relief device must communicate
with the vapor space of the tank when the tank is in a
normal transportation attitude. Shutoffvalves must not
be installed between the tank opening and any pressure
relief device. Pressure relief devices must be mounted,

shielded, or drained to prevent the accumulation of any
material that could impair the operation or discharge ca-
pability of the device.

(c) The total emergency venting capacity (cu. ft./hr.)
of each portable tank must be at least that determined
from the following table.

Total surface area
square feet 1 2

Cubic feet free
air per hour

20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15,800
30 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23,700
40 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31,600
50 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39,500
60 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47,400
70 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55,300
80 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63,300
90 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71,200
100 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79,100
120 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94,900
140 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110,700
160 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 126,500

1Interpolate for intermediate sizes.
2Surface area excludes area ofl egs.

(1) The pressure operated relief device must open at
not less than 3 pounds per square inch gage and at not
over the design test pressure of the tank. The minimum
venting capacity for pressure activated vents must be
6,000 cubic feet off ree air per hour (measured at 14.7

inch gage.
(2) If a frangible device is used for relieving pressure,

the device must have a minimum area of 1.25 square in-
ches and must be rated at less than the design test pres-
sure of the tank.

(3) If a fusible device is used for relieving pressure,
the device must have a minimum area of 1.25 square in-
ches. The device must function at a temperature be-

the design test pressure of the tank, unless this latter
function is accomplished by a separate device.

(d) No relief device may be used which would release
flammable vapors under normal conditions of transporta-

§178.253-5 Testing.

(a) Design qualification testing. In addition to the test-
ing prescribed in §178.251-5, a vibration test, a drop test,
and a pressure test are also required on each design.
For the vibration and drop tests, the tank must be filled
with a liquid to not less than the rated gross weight.

(1) Vibration test. This test must be performed for 1
hour using a minimum double amplitude of 1 inch at a
frequency that causes the test tank to be raised from the
floor of the testing table so a piece offl at steel strap
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may be passed between the tank and the table. The tank
must be restrained so that all horizontal motion is re-
stricted and only vertical motion is permitted.

(2) Drop test. The tank must be capable of withstand-
ing without leakage of contents a 2-foot free drop onto a
flat unyielding horizontal surface, striking the target sur-
face in the position and attitude from which maximum
damage to the tank (including piping and fittings) is ex-
pected.

(3) Pressure test. The tank must be capable of main-
taining, under hydrostatic test for at least 5 minutes, at
least one and one-half times the design pressure pre-
scribed in this paragraph, without detectable leakage or
significant permanent deformation. The pressure must
be measured at the top of the tank. Each closure must
be in place and blocked if necessary as for shipment.
Each closure must be standard, except that tapping for
pressurizing and gaging is permitted. Design pressure
must be determined as follows:

P =
hd
115

+ 3

Where:
P = Design pressure in psig;
h = Inside height of tank in inches;
d = Maximum allowable density in pounds per gallon;

115 = Number of cubic inches in 1 gallon (231) divided by a safety fac-
tor of two.

(b) Production quality control, testing and inspec-
tion—(1) Leakage test. Each tank must be leak tested by
a minimum sustained air pressure of at least three
pounds per square inch gage applied to the entire tank.
The entire surface of all joints under pressure must be
coated with or immersed in a solution of soap and water
or other material suitable for the purpose of detecting
leaks. The pressure must be held for a period of time suf-
ficiently long to assure detection ofl eaks. All closures
must be in place during the test, but safety relief devices
may be removed and such openings plugged. Any tank
that has detectable leakage or significant permanent de-
formation does not meet the requirements of this specifi-
cation.
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Title 40 Chapter I Subchapter C Part 63 Subpart R  §63.425 

Browse Previous | Browse Next

Title 40: Protection of Environment  
PART 63—NATIONAL EMISSION STANDARDS FOR HAZARDOUS AIR POLLUTANTS FOR SOURCE CATEGORIES
Subpart R—National Emission Standards for Gasoline Distribution Facilities (Bulk Gasoline Terminals and Pipeline Breakout 
Stations)

§63.425   Test methods and procedures. 

(a) Each owner or operator subject to the emission standard in §63.422(b) or 40 CFR 
60.112b(a)(3)(ii) shall comply with the requirements in paragraphs (a)(1) and (2) of this section. 

(1) Conduct a performance test on the vapor processing and collection systems according to either 
paragraph (a)(1)(i) or (ii) of this section. 

(i) Use the test methods and procedures in 40 CFR 60.503 of this chapter, except a reading of 500 
ppm shall be used to determine the level of leaks to be repaired under 40 CFR 60.503(b), or 

(ii) Use alternative test methods and procedures in accordance with the alternative test method 
requirements in §63.7(f). 

(2) The performance test requirements of 40 CFR 60.503(c) do not apply to flares defined in 
§63.421 and meeting the flare requirements in §63.11(b). The owner or operator shall demonstrate that 
the flare and associated vapor collection system is in compliance with the requirements in §63.11(b) and 

40 CFR 60.503(a), (b), and (d), respectively. 

(b) For each performance test conducted under paragraph (a) of this section, the owner or operator 
shall determine a monitored operating parameter value for the vapor processing system using the 

following procedure: 

(1) During the performance test, continuously record the operating parameter under §63.427(a); 

(2) Determine an operating parameter value based on the parameter data monitored during the 
performance test, supplemented by engineering assessments and the manufacturer's recommendations; 

and 

(3) Provide for the Administrator's approval the rationale for the selected operating parameter value, 
and monitoring frequency and averaging time, including data and calculations used to develop the value 
and a description of why the value, monitoring frequency, and averaging time demonstrate continuous 

compliance with the emission standard in §63.422(b) or §60.112b(a)(3)(ii) of this chapter. 

(c) For performance tests performed after the initial test, the owner or operator shall document the 
reasons for any change in the operating parameter value since the previous performance test. 

(d) The owner or operator of each gasoline storage vessel subject to the provisions of §63.423 shall 
comply with §60.113b of this chapter. If a closed vent system and control device are used, as specified in 



§60.112b(a)(3) of this chapter, to comply with the requirements in §63.423, the owner or operator shall 
also comply with the requirements in paragraph (b) of this section. 

(e) Annual certification test. The annual certification test for gasoline cargo tanks shall consist of the 
following test methods and procedures: 

(1) Method 27, appendix A, 40 CFR part 60. Conduct the test using a time period (t) for the pressure 
and vacuum tests of 5 minutes. The initial pressure (Pi) for the pressure test shall be 460 mm H2 O (18 in. 
H2 O), gauge. The initial vacuum (Vi) for the vacuum test shall be 150 mm H2 O (6 in. H2 O), gauge. The 

maximum allowable pressure and vacuum changes (  p,  v) are as shown in the second column of 
Table 2 of this paragraph.  

TABLE 2—ALLOWABLE CARGO TANK TEST PRESSURE OR VACUUM CHANGE 

Cargo tank or 
compartment capacity, 

liters (gal)  

Annual certification-allowable pressure 
or vacuum change (  p,  v) in 5 

minutes, mm H2 O (in. H2 O)  

Allowable pressure change (
p) in 5 minutes at any time, mm 

H2 O (in. H2 O)  

9,464 or more (2,500 or 
more)

25 (1.0) 64 (2.5)  

9,463 to 5,678 (2,499 to 
1,500)

38 (1.5) 76 (3.0)  

5,679 to 3,785 (1,499 to 
1,000)

51 (2.0) 89 (3.5)  

3,782 or less (999 or less) 64 (2.5) 102 (4.0) 

(2) Pressure test of the cargo tank's internal vapor valve as follows: 

(i) After completing the tests under paragraph (e)(1) of this section, use the procedures in Method 
27 to repressurize the tank to 460 mm H2 O (18 in. H2 O), gauge. Close the tank's internal vapor valve(s), 

thereby isolating the vapor return line and manifold from the tank. 

(ii) Relieve the pressure in the vapor return line to atmospheric pressure, then reseal the line. After 5 
minutes, record the gauge pressure in the vapor return line and manifold. The maximum allowable 5-

minute pressure increase is 130 mm H2 O (5 in. H2 O). 

(f) Leak detection test. The leak detection test shall be performed using Method 21, appendix A, 40 
CFR part 60, except omit section 4.3.2 of Method 21. A vapor-tight gasoline cargo tank shall have no 

leaks at any time when tested according to the procedures in this paragraph. 

(1) The leak definition shall be 21,000 ppm as propane. Use propane to calibrate the instrument, 
setting the span at the leak definition. The response time to 90 percent of the final stable reading shall be 

less than 8 seconds for the detector with the sampling line and probe attached. 

(2) In addition to the procedures in Method 21, include the following procedures: 

(i) Perform the test on each compartment during loading of that compartment or while the 
compartment is still under pressure. 



(ii) To eliminate a positive instrument drift, the dwell time for each leak detection shall not exceed 
two times the instrument response time. Purge the instrument with ambient air between each leak 

detection. The duration of the purge shall be in excess of two instrument response times. 

(iii) Attempt to block the wind from the area being monitored. Record the highest detector reading 
and location for each leak. 

(g) Nitrogen pressure decay field test. For those cargo tanks with manifolded product lines, this test 
procedure shall be conducted on each compartment. 

(1) Record the cargo tank capacity. Upon completion of the loading operation, record the total 
volume loaded. Seal the cargo tank vapor collection system at the vapor coupler. The sealing apparatus 

shall have a pressure tap. Open the internal vapor valve(s) of the cargo tank and record the initial 
headspace pressure. Reduce or increase, as necessary, the initial headspace pressure to 460 mm H2 O 

(18.0 in. H2 O), gauge by releasing pressure or by adding commercial grade nitrogen gas from a high 
pressure cylinder capable of maintaining a pressure of 2,000 psig.  

(i) The cylinder shall be equipped with a compatible two-stage regulator with a relief valve and a flow 
control metering valve. The flow rate of the nitrogen shall be no less than 2 cfm. The maximum allowable 

time to pressurize cargo tanks with headspace volumes of 1,000 gallons or less to the appropriate 
pressure is 4 minutes. For cargo tanks with a headspace of greater than 1,000 gallons, use as a 

maximum allowable time to pressurize 4 minutes or the result from the equation below, whichever is 
greater. 

T = Vh × 0.004  

where: 

T = maximum allowable time to pressurize the cargo tank, min;  

Vh = cargo tank headspace volume during testing, gal. 

(2) It is recommended that after the cargo tank headspace pressure reaches approximately 460 mm 
H2 O (18 in. H20), gauge, a fine adjust valve be used to adjust the headspace pressure to 460 mm H2 O 

(18.0 in. H2 O), gauge for the next 30 ±5 seconds. 

(3) Reseal the cargo tank vapor collection system and record the headspace pressure after 1 
minute. The measured headspace pressure after 1 minute shall be greater than the minimum allowable 

final headspace pressure (PF) as calculated from the following equation:  

View or download PDF

where: 

(PF) = minimum allowable final headspace pressure, in. H2 O, gauge;  

Vs = total cargo tank shell capacity, gal;  

Vh = cargo tank headspace volume after loading, gal;  



18.0 = initial pressure at start of test, in. H2 O, gauge;  

N = 5-minute continuous performance standard at any time from the third column of Table 2 of §63.425(e)(i), inches 
H2 O. 

(4) Conduct the internal vapor valve portion of this test by repressurizing the cargo tank headspace 
with nitrogen to 460 mm H2 O (18 in. H2 O), gauge. Close the internal vapor valve(s), wait for 30 ±5 
seconds, then relieve the pressure downstream of the vapor valve in the vapor collection system to 

atmospheric pressure. Wait 15 seconds, then reseal the vapor collection system. Measure and record the 
pressure every minute for 5 minutes. Within 5 seconds of the pressure measurement at the end of 5 

minutes, open the vapor valve and record the headspace pressure as the “final pressure.” 

(5) If the decrease in pressure in the vapor collection system is less than at least one of the interval 
pressure change values in Table 3 of this paragraph, or if the final pressure is equal to or greater than 20 

percent of the 1-minute final headspace pressure determined in the test in paragraph (g)(3) of this 
section, then the cargo tank is considered to be a vapor-tight gasoline cargo tank.  

TABLE 3—PRESSURE CHANGE FOR INTERNAL VAPOR VALVE TEST

Time interval  Interval pressure change, mm H2 O (in. H2 O) 

After 1 minute 28 (1.1) 

After 2 minutes 56 (2.2) 

After 3 minutes 84 (3.3) 

After 4 minutes 112 (4.4) 

After 5 minutes 140 (5.5)

(h) Continuous performance pressure decay test. The continuous performance pressure decay test 
shall be performed using Method 27, appendix A, 40 CFR Part 60. Conduct only the positive pressure 
test using a time period (t) of 5 minutes. The initial pressure (Pi) shall be 460 mm H2 O (18 in. H2 O), 

gauge. The maximum allowable 5-minute pressure change (  p) which shall be met at any time is shown 
in the third column of Table 2 of §63.425(e)(1).  

(i) Railcar bubble leak test procedures. As an alternative to paragraph (e) of this section for annual 
certification leakage testing of gasoline cargo tanks, the owner or operator may comply with paragraphs 

(i)(1) and (2) of this section for railcar gasoline cargo tanks, provided the railcar tank meets the 
requirement in paragraph (i)(3) of this section. 

(1) Comply with the requirements of 49 CFR 173.31(d), 179.7, 180.509, and 180.511 for the testing 
of railcar gasoline cargo tanks. 

(2) The leakage pressure test procedure required under 49 CFR 180.509(j) and used to show no 
indication of leakage under 49 CFR 180.511(f) shall be ASTM E 515-95 (incorporated by reference, see 

§63.14), BS EN 1593:1999 (incorporated by reference, see §63.14), or another bubble leak test 
procedure meeting the requirements in 49 CFR 179.7, 180.505, and 180.509. 

(3) The alternative requirements in this paragraph (i) may not be used for any railcar gasoline cargo 
tank that collects gasoline vapors from a vapor balance system permitted under or required by a Federal, 
State, local, or tribal agency. A vapor balance system is a piping and collection system designed to collect 
gasoline vapors displaced from a storage vessel, barge, or other container being loaded, and routes the 



displaced gasoline vapors into the railcar gasoline cargo tank from which liquid gasoline is being 
unloaded. 

[59 FR 64318, Dec. 14, 1994; 60 FR 7627, Feb. 8, 1995; 60 FR 32913, June 26, 1995; 68 FR 70965, Dec. 19, 2003] 



Explosives Checklist 

The following checklist may be used for identifying additional violations of the hazardous 
materials regulations that apply to Explosive Hazardous Materials.

Yes/No/NA
CLASSIFICATION AND APPROVALS OF EXPLOSIVES

A.  Offering or transporting an explosive that has not been tested or 
approved [173.51(a)].

B.  Offering or transporting a forbidden explosive [173.54]

C.  Review copies of all approvals from PHMSA - EX numbers.
http://phmsa.dot.gov/hazmat/regs/sp-a/approvals/search

Fireworks may have an EX number or an FC number.

D.  Improper transportation of samples for testing [173.56(d)]

E.  Check import shipments of explosives for Competent Authority 
Approvals [173.56(g).

F.  Improper classification of fireworks [173.56(j)].

G.  Failure to comply with APA 87-1 for fireworks.
(Contact your HMPM for a copy.)

2 HAZARDOUS MATERIAL SAFETY PERMIT (385.403 and 415)

A.  Does the carrier have a Temporary HMSP or a HMSP when 
transporting more than 55 pounds of 1.1 or 1.2 or 1.3 explosive 
materials?

B.  Does the carrier have a Temporary HMSP or a HMSP when 
transporting Division 1.5 explosive materials that require the CMV to be 
placarded?

C.  Ensure the carrier is complying with the communications plan/log and 
other requirements of Section 385.415.  Note that route plans are not 
required to be retained.

3 HM WRITTEN SECURITY PLAN (172.800)
A.  Explosives that require the CMV to be placarded also require an 
assessment of possible security risks and a written hazardous material 
security plan. See the Security Plan checklists for additional information.

4 GENERAL PACKAGING REQUIREMENTS (173.60)
A. Unless otherwise provided, packaging must meet PGII requirements.

B.  Review general requirements for packaging of explosives found in 
173.60(b)(1) through (b)(14).

 



 

5 MIXED PACKAGING REQUIREMENTS (173.61)
A. Explosives packed in same outside packaging with other material 

[173.61(a)].

B.  Explosives may not be packed with certain other explosives [173.61
(c) and (d)].

C.  Explosives may be packed in one outside packaging in accordance 
with the following compatibility requirements [173.61(e)].

6 SPECIFIC PACKAGING REQUIREMENTS (173.62)
A. Explosives table specifies packing instructions assigned to each 

explosive as specified in 172.101 HM table.

B.  Review table for specific packing instructions [173.62(b)].

C.  Review explosives packing table for methods of packaging [173.62 
(c)].

6a EXCEPTIONS FOR  PACKAGING REQUIREMENTS (173.63)
A. Detonating cord exception [173.63(a)].

B.  Exception for reclassifying small arms ammunition, cartridges and 
cartridge power devices as a limited quantity [173.63(c)].

C.  Detonators or blasting cap exception from packaging requirements 
including exception for use of IME 22 container [173.63(f)].

7 EXCEPTIONS FOR BLACK POWDER (173.170 and 177.838(g))
A. Powder must be approved for Divisions 1.1 and 4.1 (See EX# 

approval document).

B.  Total quantity in a single vehicle cannot exceed 45.4 kg (100 lbs). 

C.  Inner receptacles cannot exceed 16 oz.

D.  No more than 25 inner receptacles in outer UN 4G boxes.

E.  Packages marked "BLACK POWDER FOR SMALL ARMS" AND “NA 
0027".

F.  Package must bear the 4.1 (flammable solid label).

8 EXCEPTIONS FOR SMOKELESS POWDER (173.171 and 177.838(g))
A. Powder must be approved for Divisions 1.3 or 1.4 and 4.1 (See EX# 

approval document).

B.  Total quantity in a single vehicle cannot exceed 45.4 kg (100 lbs).

C.  Inner packages cannot exceed 3.6 kg (8 lbs).

D.  No more than 7.3 kg (16 lbs.) in one outer UN 4G PG I boxes

E.  Packages marked "SMOKELESS POWDER FOR SMALL ARMS" 
AND “NA 3178".

 



9 Multipurpose Bulk Truck (173.66 and 177.35(d)
A. Compliance with IME Standard 23

B. Federal Motor Vehicle Safety Standards

C. Modifications

10 COMMUNICATIONS REQUIREMENTS (Part 172)
A. Packages must be marked with the EX number or the product code 

or national stock number.  (Note the product code or national stock 
number must be specifically associated with the EX number). See 
Section 172.320.

B.  EX number may be entered on shipping paper instead of marked on 
the box. See Section 172.320(d).

C.  For Division 1.1, 1.2, and 1.3 must have the Division number and 
Compatibility Group Letter on the label. See Section 172.411(b).

D.  Placards for explosives must contain the Division Number and when 
required the Compatibility Group Letter. See Section 172.504(g).

11 PART 177 REQUIREMENTS (177.835)
A. Engine stopped during loading and unloading.

B.  No throwing or dropping explosive packages.

C.  No Class 1 on vehicles in combination with: more than two cargo 
carrying vehicles, full trailer with wheel base less than 184 inches, 
cargo tank, etc.

D.  No sharp projections in the cargo bed with explosives.

E.  Floors tight and lined. 

F.  Lading within the body of the vehicle.

G.  Exceptions for detonators [177.835(g)].

H.  IME-22 container constructed in accordance with IME-22 Standards
[177.835(g)(3)(i)].

I.  Segregation and separation tables [177.848].

J.  Securement [177.834(a) and 177.835(h) and (i)].

12 PART 397 REQUIREMENTS
A. Vehicles transporting Divisions 1.1, 1.2, and 1.3 must be attended at 

all times [397.5(a) and 177.835(k)].

B.  Vehicles transporting Divisions 1.1, 1.2, and 1.3 are not parked within: 
5 feet of roadway, 300 feet from bridges and occupied buildings, and 
private property without permission. [397.7(a)].

C.  Drivers provided copy of Part 397 [397.19(a)(1)].

D.  Drivers provided with Emergency instructions [397.19(a)(3)].

E.  Written route plan [397.67(d)].

F.  Smoking prohibition [397.13]
 



To:  Motor Carriers holding a Hazardous Materials Safety 
Permit for the transportation of Anhydrous Ammonia. 

From: FMCSA Office of Enforcement, Hazardous Materials 
Division 

Notice: Removal of Anhydrous Ammonia transported 
domestically as a Division 2.2 hazardous material from the 
type of material required to hold a Hazardous Materials 
Safety Permit (HMSP) (See 49 CFR § 385.403).

Issue:

The Federal Motor Carrier Safety Administration (FMCSA) of the United States 
Department of Transportation (USDOT) is issuing this notification to advise industry 
that the agency no longer requires a Hazardous Materials Safety Permit (HMSP) 
for transportation of anhydrous ammonia domestically. 

Requirements: 

FMCSA will no longer interpret 49 CFR § 385.403(e) as requiring an HMSP to 
transport anhydrous ammonia domestically (UN1005 ammonia, anhydrous 2.2 
Inhalation Hazard).  Anhydrous ammonia is identified in the Hazardous Materials Table 
(HMT) as a Division 2.2 material when transported domestically (See 49 CFR § 
172.101).  Section 173.116(a) provides that there are no hazard zones assigned to 
Division 2.2 hazardous materials.  Because anhydrous ammonia transported 
domestically is not assigned a hazard zone, FMCSA no longer considers this material 
as “meet[ing] the criteria for ‘hazard zone C,’ or ‘hazard zone D,’ as specified in § 
173.116(a)” under § 385.403(e). 

Anhydrous ammonia, when transported domestically, continues to meet the definition 
of “material poisonous by inhalation” in 49 CFR § 171.8(3) and must be marked as an 
inhalation hazard in accordance with the special provisions noted in the HMT. 

An HMSP is still required when transporting anhydrous ammonia classed and 
described as UN1005, ammonia, anhydrous, 2.3 Poison Inhalation Hazard or Toxic 
Inhalation Hazard, Zone D, in a packaging with a capacity greater than 13,248 L 
(3,500 gallons).



Action Needed and How to Be Removed:

If you are a motor carrier who holds a HMSP exclusively for the transportation of 
anhydrous ammonia domestically, FMCSA needs your permission to remove you 
from the HMSP program.  You cannot remove yourself online. 

Please send a request for removal from the HMSP program by sending an email 
to fmcsa.hmsp@dot.gov.  The email should include your company name and US 
DOT number, a point of contact, and a brief statement as to the reason for 
removal, including that you do not transport any other material requiring an 
HMSP.  This will serve as your formal request and it will be placed in your 
permanent motor carrier file.  For questions or concerns, contact the Hazardous 
Materials Division, at 202-385-2307 or by email at: fmcsa.hmsp@dot.gov.

Is Anhydrous Ammonia covered under the 
Hazardous Materials Safety Permit Program? 

Due to Anhydrous Ammonia (ammonia, anhydrous) having both international and 
domestic entries in the Hazardous Materials Table (HMT) (See 49 CFR § 172.101), 
considerations must be made in order to determine the need for a Hazardous Materials 
Safety Permit (HMSP): 

For Anhydrous Ammonia in “domestic transportation” (See 49 CFR § 171.8) and 
described as UN1005 ammonia, anhydrous 2.2 Inhalation Hazard, an HMSP is not 
required.

For Anhydrous Ammonia described as UN1005, ammonia, anhydrous 2.3 Poison 
Inhalation Hazard or Toxic Inhalation Hazard, Zone D, and when transported in a 
packaging having a capacity greater than 13,248 L (3,500 gallons), an HMSP is 
required.  In these instances, Anhydrous Ammonia meets the definition of a Material 
that is Poison-By-Inhalation or Toxic-By-Inhalation as defined in 49 CFR § 171.8 and 
meets the criteria for a hazard zone D as specified in 49 CFR § 173.116(a). 
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PURPOSE AND SCOPE
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What You Should Know:  A Guide to Developing a Hazardous Materials Training Program

HAZARDOUS MATERIALS REGULATORY REQUIREMENTS

WHAT THE HAZARDOUS MATERIALS REGULATIONS REQUIRE  

THE HAZARDOUS MATERIALS REGULATIONS’ TRAINING REQUIREMENTS
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Note: See the Glossary or 49 CFR §171.8 for complete de  nitions.

HAZMAT EMPLOYER

HAZMAT EMPLOYEE
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THE FIVE TYPES OF TRAINING REQUIRED

GENERAL AWARENESS/FAMILIARIZATION TRAINING:

FUNCTION-SPECIFIC TRAINING:

SAFETY TRAINING:

SECURITY AWARENESS TRAINING:

IN-DEPTH SECURITY TRAINING:
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RECORDKEEPING REQUIREMENTS

An example training record can be found in the “Helpful Tips 
and Tools” section.

OTHER DOMESTIC AND INTERNATIONAL TRAINING REQUIREMENTS
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HOW TO BEGIN

DETERMINE WHO YOUR HAZMAT EMPLOYEES ARE
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DETERMINE EMPLOYEE NEEDS
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ASSESS TRAINING OPTIONS

CONTENT

METHOD OF DELIVERY

INSTRUCTOR QUALIFICATIONS
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WEB-BASED TRAINING

ADVANTAGES AND DISADVANTAGES OF TRAINING OPTIONS

ADVANTAGES DISADVANTAGES

ADVANTAGES DISADVANTAGES

COMPUTER-BASED TRAINING
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CLASSROOM TRAINING

HANDS-ON/MENTOR TRAINING

ADVANTAGES DISADVANTAGES

ADVANTAGES DISADVANTAGES
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MONITOR THE EFFECTIVENESS OF TRAINING
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HELPFUL TIPS AND TOOLS

DEVELOP A SAFETY CULTURE
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DESIGNATE A TRAINING COORDINATOR

A few Checklists that may assist you with managing a training program are included in the 
“Understanding Status of Training Efforts” section.
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IMPLEMENT A PLANNING PROCESS

UNDERSTAND OBJECTIVES

Example

UNDERSTAND GOALS

Example goals:

IMPLEMENT A TRAINING FRAMEWORK

Example framework:
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IMPLEMENT A CONSISTENT PROCESS FOR RECORDKEEPING

HAZMAT EMPLOYEE TRAINING RECORD

Employee Name:

I certify that the hazmat employee identi  ed on this training record has been trained and tested as 
required by the Hazardous Materials Regulations, Subpart H.

Signed: ______________________________   Title:__________________________________

GENERAL AWARENESS / FAMILIARIZATION

Description, Copy, and 
Location of Training

Training Provided By Test / Score
(not mandatory)

Date Trained

Hazmat DigiPack located in main of  ce Employer Training 
Of  cer Jane Doe

No Test July 14, 2007

Hazardous Materials Transportation Training Modules 
- Copy located in main of  ce

Employer Training 
Of  cer Jane Doe

Test attached to 
 le: 98%

July 14, 2007

FUNCTION SPECIFIC

Description, Copy, and 
Location of Training

Training Provided By Test / Score
(not mandatory)

Date Trained

DOT Hazardous Materials Transportation Training 
Modules 3 and 4:   Packaging, Marking and Labeling 
- Copy located in main of  ce

Employer Training 
Of  cer Jane Doe

Test attached to 
 le: 100%

July 14, 2007

Performance Demonstration of Packaging, Marking 
and Labeling - Checklist of items performed attached 
to this training record

Supervisor Dan Successfully 
demonstrated:
100%

July 28, 2007

SAFETY TRAINING

Description, Copy, and 
Location of Training

Training Provided By Test / Score
(not mandatory)

Date Trained

Hazardous Materials Transportation Safety - Copy of 
training materials available in main of  ce

Hazmat Safety 
Consultative Service
123 Anywhere St.
Somewhere, USA

Certi  cate of 
Completion and 
test attached to 
 le: 97.5%

July 14, 2007

SECURITY AWARENESS TRAINING

Description, Copy, and 
Location of Training

Training Provided By Test /Score 
(not mandatory)

Date Trained

Hazmat Transportation Security Awareness Training 
Module – USDOT/PHMSA. Copy of CD-ROM and 
test available in main of  ce

Supervisor Dan Certi  cate of 
Completion and 
test attached to 
 le: 97.5%

July 14, 2007

INDEPTH SECURITY TRAINING

Description, Copy, and 
Location of Training

Training Provided By Test / Score
(not mandatory)

Date Trained

Company Security Plan and Training - Copy of 
training materials available in main of  ce

Supervisor Dan Verbal Test 
given: Passed 

July 30, 2007
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UNDERSTAND TRAINING CURRICULUM

GENERAL AWARENESS/FAMILIARIZATION:

FUNCTION SPECIFIC:

Examples of function speci  c topics are included in the Function Speci  c Training Checklist in the 
“Understanding Status of Training Efforts” section. 

ORM-D-AIR
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SAFETY TRAINING:

SECURITY AWARENESS TRAINING:

IN-DEPTH SECURITY TRAINING:
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UNDERSTANDING STATUS OF TRAINING EFFORTS (CHECKLISTS)

DO YOU HAVE A TRAINING POLICY? YES NO

Do you have a training policy?

IF YES, DOES IT INCLUDE:
Purpose and scope
A de  nitions section
Identi  cation of employees that require training
A list of employee functions and responsibilities
Identi  cation of the type of training required
Initial training requirements
Recurrent training requirements
Function speci  c or company speci  c
Testing (pass/fail) requirements
Record keeping requirements
Certi  cation of training requirements
Training as needed (i.e. when regulations are updated or 
issued)
Training every year
Training every 2 years
Training every 3 years

OTHER ITEMS AS LISTED BELOW:

DO YOU HAVE A TRAINING POLICY?
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WHAT TYPE OF TRAINING IS PROVIDED TO YOUR EMPLOYEES?
Classroom (In-house or external)
Computer-based
Web-based
Hands-on/Mentor

OTHER TYPES AS LISTED BELOW

WHAT TOPICS ARE INCLUDED IN YOUR PROGRAM? YES NO N/A
General Awareness
Classi  cation
Documentation
Packaging
Marking
Labeling
Placarding
Loading & Unloading (non-bulk)
Loading & Unloading (bulk)
Blocking & Bracing
Security Awareness
In-Depth Security Awareness
Safety
Segregation
Incident Reporting
Operations
Packaging

OTHER TOPICS AS LISTED BELOW

WHAT TYPE OF TRAINING IS PROVIDED?
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COMMERCIAL OFF-SITE VS. COMMERCIAL OR COMPANY PROVIDED IN-HOUSE

COMMERCIALLY AVAILABLE
PROGRAMS OFF-SITE

VERY
IMPORTANT IMPORTANT NEUTRAL

NOT
IMPORTANT

Knowledge/reputation of 
instructor
Reputation of training organization
Location of training
Length of time employee will be 
absent from job

COMMERCIALLY AVAILABLE
PROGRAMS FOR IN-HOUSE
TRAINING

VERY
IMPORTANT IMPORTANT NEUTRAL

NOT
IMPORTANT

Knowledge/reputation of 
instructor
Reputation of training organization
No interruptions while employees 
are in training
Length of time required to complete 
program

COMPANY PROVIDED IN-HOUSE
INSTRUCTION

VERY
IMPORTANT IMPORTANT NEUTRAL

NOT
IMPORTANT

Availability of knowledgeable 
instructor
No travel costs
Length of time required to complete 
program
No interruptions while employees 
are in training
Combined instructor and computer-
based training



  Employee Name________________________________        Check Knowledge Required Below
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FUNCTION SPECIFIC TRAINING CHECKLIST

Hazard Classi  cation:
 De  nition of the Nine hazard Classes and ORM-D Material
 Class 1:  Explosives
 Class 2:  Gases 
 Class 3:  Flammable and Combustible Liquids
 Class 4:  Flammable Solid, Spontaneously Combustible,   

       Dangerous When Wet 
 Class 5:  Oxidizer, Organic Peroxide 
 Class 6:  Poisonous or Toxic, Infectious Substances 
 Class 7:  Radioactive 
 Class 8:  Corrosives 
 Class 9:  Miscellaneous

How to use the HMR:
  Hazardous Materials Table
 Appendix A
 Appendix B
 Special Provisions

 Packaging Selection
 Packing Group De  nition

 Packing Group I (PGI)
 Packing Group II (PGII)
 Packing Group III (PGIII)

 Exceptions for Packing Group Assignments

 Markings
 Basic and Additional Markings on Non-Bulk Packaging
 Markings for Bulk Packaging

 Labels
 Hazard Labels and Placement

 Primary Hazard Label
 Subsidiary Hazard Label

 How Labels Convey Hazard
 Color
 Symbols
 Text
 Hazard Class Number or Division Number

 Placards 
 Requirements

 Table 1 and Table 2
 Exceptions to Placard Tables

 How Placards Convey Hazard
 Color
 Symbols
 Text
 Hazard Class Number or Division Number

 Placard Placement Requirements
 Use of International Placards

 Shipping Papers
 De ne Shipping Papers
 Identify Information Required and Display

 Basic Description and Sequence
 Additional Information
 Emergency Response Telephone 

    Number
 Emergency Response Information
 Certi  cation by Shipper

 Identify Retention Requirements

 Segregation
 Warehouse (storage)
 Rail
 Highway
 Vessel
 Air

 Handling 
 Loading and Unloading
 Filling
 Blocking and Bracing

 Incident Reporting Requirements
 By Phone
 In Writing

 Operations
 Air
 Vessel
 Highway
 Rail

 Packaging Retesting

 Packaging Manufacturing

Additional Topics Not Listed:
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RESOURCES FOR MORE INFORMATION

LETTERS OF INTERPRETATION

TRAINING MATERIALS AND PUBLICATIONS

SEMINARS, WORKSHOPS, AND SPECIAL EVENTS

HAZMAT INFO-LINE
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GLOSSARY

IN-HOUSE TRAINING

HAZMAT EMPLOYEE
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HAZMAT EMPLOYER

INDEPENDENT TRAINING
PROVIDER

IN-DEPTH SECURITY
TRAINING
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PRE-TRANSPORTATION
FUNCTION

RECURRENT TRAINING
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SAFETY TRAINING

SECURITY AWARENESS
TRAINING

TRAINING PROGRAM

TRAINING PROVIDER
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Notes





HAZARDOUS SUBSTANCES AND WASTE CHECKLIST 

NOTE:
Cite motor carriers using Part 177 with the applicable secondary cite referenced below.

Yes/No/NA
1 GENERAL REQUIREMENTS

Household waste excepted 173.12(g)

Limited Quantity Waste 173.12(h)

Transportation of Hazardous Waste must be in accordance with  [171.3(a)]

Vehicles must be marked per 390.21 or 390.403 per [171.3(b)(1)]

Must comply with Hazardous Waste manifest requirements [171.3(b)(2)]

Must deliver the entire shipment to Designated Facility [171.3(b)(3)]

Carriers transporting hazardous waste must have EPA # (171.3 Note 1)

Definition of hazardous waste (171.8 & 40 CFR Part 262)

Definition of hazardous substance (171.8 & Appendix A to 172.101)

2 HAZARDOUS MATERIALS TABLE
Proper shipping name selection and explanation of the term RQ [172.101(b)(8)]

The use of the word "Waste" [172.101(b)(9)]

3 SHIPPING PAPERS
If the proper shipping name for a hazardous substance does not identify the 
hazardous substance a technical or chemical group name is required 
[172.203(c)(1)]

For a hazardous waste the waste code (e.g. D001) may be used in place of the 
technical or chemical group name [172.203(c)(1)] See also 173.12(d)

For a material which meets the definition of a hazardous substance the letters 
"RQ" must appear either before or after the basic description [172.203(c)(2)

Hazardous waste must be transported on an EPA Waste manifest in compliance 
with 40 CFR 262 [172.205(a)]

Hazardous Waste manifest properly prepared meets the requirements for a DOT 
shipping paper [172.205(h)]

The original copy of the manifest must be dated and signed by the generator and 
initial carrier at time of shipment [172.205(c)]

A copy of the manifest must be signed by each person receiving custody of the 
material [172.205(d)]

A copy of the manifest bearing all dates and signatures provided to each carrier 
[172.205(e)(1)]

Carrier maintains copy of manifest during transportation the same as 177.817(e) 
[172.205(e)(2)]

Retention of a copy of the manifest is required for 3 yrs. [172.205(e)(5) and 
177.817(f)]

 



4 MARKING
For hazardous wastes the word "Waste" is not required marking if EPA marking 
prescribed by 40 CFR 262.32 is applied [172.301(a)(2)]

Technical names required for hazardous wastes [172.301(b)] See also 173.12(d)

If the proper shipping name for a hazardous substance does not identify the 
hazardous substance a technical or chemical group name must be marked on 
the package [172.324(a)]

For materials meeting the definition of hazardous substance the letters "RQ" 
must be marked on the package [172.324(a) and 172.324(b)]

Identification number required for bulk packaging [172.302(a)]

Identification Number marking for bulk packaging (172.332)

5 LABELING
General labeling requirements [172.400]

Label modifications [172.400a]

6 PLACARDING
Class 9 placards not required for domestic transportation; Identification Number 
marking is required. [172.504(f)(9)]

7 ADDITIONAL PACKAGING REQUIREMENTS
Open head drums authorized for semi-solids and solid hazardous waste 
[173.12(a)]

Requirements for "Lab Packs" [173.12(b) and (f)]

Reuse of packagings authorized for hazardous waste [173.12(c)]

8 TRANSPORTATION
Securement 177.834(a)

Segregation 177.848
See exception in 173.12(e)



DETERMINING RQ FOR SOULTIONS

The quantities in Appendix A of the HM Table are for pure products in a single package.

To calculate the RQ for a solution, you must have the percentage or the Parts Per Million (PPM) 
of the chemical that is listed in Appendix A.  You also have to have the weight in pounds per 
gallon of the total solution (from shipping papers, SDS, calling shipper, etc.).

To determine if the RQ is met for a solution, refer to the table in the definition of Hazardous 
Substance in Section 171.8:

(3) When in a mixture or solution—

(i) For radionuclides, conforms to paragraph 7 of the appendix A to § 172.101.

(ii) For other than radionuclides, is in a concentration by weight which equals or exceeds the 
concentration corresponding to the RQ of the material, as shown in the following table:

RQ pounds (kilograms) Concentration by weight

Percent PPM

5000 (2270) 10 100,000

1000 (454) 2 20,000

100 (45.4) 0.2 2,000

10 (4.54) 0.02 200

1 (0.454) 0.002 20

The term does not include petroleum, including crude oil or any fraction thereof which is not 
otherwise specifically listed or designated as a hazardous substance in appendix A to § 172.101 
of this subchapter, and the term does not include natural gas, natural gas liquids, liquefied 
natural gas, or synthetic gas usable for fuel (or mixtures of natural gas and such synthetic gas).

Example

A tank containing 3000 gallons of a solution containing water and thioacetamide.  

The Safety Data Sheet states that the solution contains 1% thioacetamide. 

The weight in pounds per gallon of the solution is 8.32828 lbs./gal.

The RQ from Appendix A of the HMT for thioacetamide is 10 lbs. 

Now you must determine the weight in pounds of the thioacetamide in the solution.

3000 gallons X 8.32828 = 24,984.84 lbs. for the entire payload.

24,984.84 x 1% = 249.8484 lbs. total of thioacetamide for the entire payload.

Since 249.8484 exceeds the 10 lb. threshold for this material, it is a Hazardous Substance.

If the PPM of a material is the only number available, multiply the PPM provided by 1,000,000 to 
obtain a percentage.  Then follow the example above. 



SHIPPING PAPERS

Shipping papers for hazardous materials are required for almost all hazardous materials, 
regardless of quantity, but there are exceptions.

Exceptions
See 172.200
Limited Quantities, HMT Column 8(a)
Certain Special Provisions, HMT Column 7 
Some Special Permits
Agricultural Operations, 173.5
MOTs, 173.6
Batteries, 173.159
Engines and vehicles, 173.220
Nurse Tanks, 173.315(m)

What to include
All shipping papers must have four elements, referred to as a basic shipping description 
(all of these elements, for each material, are listed in the table in Section §172.101):

172.202(a)(1)-(4) and (b) Yes/No/NA
UN (or NA) Identification Number

Proper Shipping Name
Hazard Class or Division

Including any applicable subsidiary hazard class or division, in 
parenthesis, immediately following the primary class or division

Packing Group
NOTE:  Packing Groups are not required or don’t exist for Class 1, Class 
2, Division 5.2, Division 6.2 other than Regulated Medical Waste, Class 7, 
self-reactive materials and most batteries (172.202(a)(4) and 712.101(f).

Shipping papers must also contain the following:

Yes/No/NA
Total Quantity Transported (some exceptions), 172.202(a)(5) and (c)

Total number and type of packages, 172.202(a)(7)

Shipper Certification (some exceptions), 172.204 and 177.817(b)

Emergency Telephone Number (See below), 172.602 and 172.201(e)

Emergency Response Information (See below), 172.604 



Additional Description Requirements, 172.203
Yes/No/NA

(a) Special Permits (DOT-SP0000)

(b) Limited Quantities (LTD. QTY.) If not excepted

(c) Hazardous Substances (RQ or EPA waste stream number)

(d) Radioactive Materials

(h)(1) Anhydrous Ammonia (“0.2 PERCENT WATER” or “NOT FOR Q 
AND T TANKS”)

(h)(2) Liquefied Petroleum Gas (“NONCORROSIVE,” “NONCOR,” OR 
“NOT FOR Q AND T TANKS”)

(k) Technical Names for N.O.S. Materials and other generic descriptions
See also 172.202(d)

(l) Marine Pollutants (“Marine Pollutant”)

(m) Poisonous Materials (“Poison,” “Poison-Inhalation Hazard” and “Zone 
A/B/C/D”)
(n) Elevated Temperature Materials (“HOT”)

(o) Organic Peroxides and Self-Reactive Materials

(p) Liquefied Petroleum Gas (LPG), Non-Odorized or Not-Odorized

Hazardous Wastes, the word “WASTE” must precede the shipping name,
172.101(c)(9) (EPA Manifest, see Section §172.205)

How to enter information
There is no specific form that must be used (except for the Hazardous Waste Manifest, 
172.205), but there is a specific format the information must be in:

The basic shipping description MUST be entered in the order shown in Section 
172.202(a), with no additional information interspersed, per Section 172.202(b).

When hazardous materials and non-hazardous materials are on the same shipping 
paper, the hazardous materials entries must be entered in one of the following 
manners (172.201(a)(1)): 

1. Entered first;
2. Highlighted in a different color; or
3. With a “X” or “RQ” (if appropriate) in a hazardous materials column.

While in transit (see Section §177.817(e)), the hazardous materials shipping paper 
must be distinguished from other shipping papers by tabbing or placing it on top.  

In addition, the shipping paper must be within the driver’s reach when wearing a 
seatbelt, and must be “readily visible” to a person entering the vehicle.  Should the 
driver leave the vehicle, it must be on the driver’s seat or must be in a holder on the 
driver’s door. These requirements also apply to Emergency Response Information, 
discussed below (see Section §177.817(e)(2)) 



Emergency Response Information (ERI)
This requirement is found in Section 172.602, and is designed to provide first responders 
with initial actions that can be taken to mitigate any incident that may occur.  

An Emergency Response Guidebook does qualify for this provision, however, first 
responders already have these and an extra copy will not provide them with any new 
information.  The most current ERG is not required, but the information for the particular 
HM

Safety Data Sheets (SDS) may qualify, but not all SDS contain the required information.  
Shippers are permitted to create their own document provided it contains all the required 
information.

Section 172.602(c)(1) requires the ERI to be maintained in the same manner as the
shipping papers (177.817(e), visible and within reach).

In addition to the basic shipping description, the following information is required:

Fire/Explosion Hazards Initial Spill/Leak Handling Methods
Immediate Precautions to Take During 
an Incident

Preliminary First Aid Measures

Additionally, Section §172.606 requires carriers to instruct drivers to contact the carrier 
in the event of a hazardous materials incident; and further requires the emergency 
response information and the carriers telephone number to be available to responders 
when a trailer is left without motive power.

Emergency Response Telephone Numbers
Found in Section 172.604, an Emergency Response Telephone Number is required of 
anyone who “offers” a hazardous material for transportation.  This generally means it is 
the shipper’s telephone number, although they may contract with a third party to take the 
responsibility.

The phone number must be entered on the shipping paper in a clearly visible manner 
that allows it to be quickly found.  If the phone number is a third party ER provider, either 
the name of the person/company that holds the contract or the contract number must be 
on the shipping paper (172.604(b)(1)).

A person knowledgeable of the material and who has “comprehensive emergency 
response and incident mitigation information” must monitor this number at all times that 
a hazardous material is in the transportation system.  Callbacks, pagers, answering 
machines, etc., are illegal.

If you believe you have violations related to not answering soon enough, use a 
voicemail, or an person who is not knowledgeable, contact your HMPM for assistance.

Section 172.604(c) contains a list of HM that are excepted from the ER telephone 
number requirement.



Retention of Shipping Papers
The requirements for the retention of shipping papers depend upon whether you are a 
shipper or a motor carrier.

The time period is calculated from the date of acceptance of the shipment by the initial 
carrier.  The shipping paper must be accessible at or through the principle place of 
business.

Retained shipping papers must be made available upon request, to an authorized 
Federal, State, or Local government agency, at reasonable times and locations. 

Motor carriers that use permanent shipping papers can maintain a separate record of 
deliveries in conjunction with the shipping papers to comply with this provision.

Shipper:  See §172.201(e)
Shippers are required to retain a copy or an electronic image for 3 years for hazardous 
waste and 2 years for all other hazardous materials.

Motor Carriers:  See §177.817(f)
Motor carriers are required to retain a copy or an electronic image for 3 years for 
hazardous waste and 1 year for all other hazardous materials.



HM Training Checklist

The HM Training requirements are found in CFR Title 49, Part 172, Subpart H (Sections 172.700-704). 
This subpart is often referred to as HM-126F, which was the docket number assigned to it by PHMSA 
when the rule was developed. This requirement applies to intrastate and interstate transportation, and to 
both shippers and motor carriers.

Training violations are the most common HM violation cited during a review. Many companies do not
realize the training regulations apply to their particular operation, or have not kept up with the refresher 
cycle.

When Does HM Training Apply?
The training requirements apply to most HM shipments, even if the shipment is not required to be
placarded or have shipping papers. It applies to limited quantities and bulk shipments of combustible
liquids. It does not apply to Materials of Trade, batteries that are in compliance with Section 173.159(e), 
vehicles or engines that are in compliance with Section 173.220, or other similar provisions that except a 
shipment from the entire HMR.

HM training is required for all “hazmat employees” (See Section 171.8) who have any job function that 
involves preparing a HM shipment for transportation, testing/inspecting a HM package, or actually 
engaged in the transportation of a HM. It includes persons loading or unloading vehicles;
testing/inspecting/repairing drums, IBCs or cargo tanks; preparing shipping papers; applying markings, 
labels or placards; or is “responsible for safety of transporting hazardous materials.” This last provision 
would include terminal managers, safety managers, compliance officers, etc.

What Training Is Required?
The training standard (Section 172.704(a)) requires training in the following areas: General 
Awareness/Familiarization; Function Specific; Safety, Security Awareness Training and in certain 
circumstances, In-depth Security Training. There are also training requirements specific to each mode of 
transportation.

General Awareness/Familiarization includes training to provide familiarity with the FHMR, and to enable 
the employee to recognize and identify hazardous materials consistent with the hazard communication 
standards (markings, labels, placards, etc.).

Function-Specific Training states that employees must receive training concerning the regulations that are 
specifically applicable to the functions the employee performs. The specific training provided will vary 
depending on the individual's involvement in the transportation system. For example, a shipping clerk 
would need training in the regulations applicable to shipping papers, whereas a dock employee would 
need loading and unloading, outage standards and package integrity, segregation and separation 
training, etc.

This is the most critical training component, since it covers the specific HMR provisions that apply to that 
job function. For example, if a motor carrier is utilizing a PHMSA Special Permit, then all employees who 
have a job function related to the Special Permit must be trained and tested on the Special Permit every 
three years. Investigators should examine the function-specific training closely and ensure all hazmat 
employees are adequately trained for their job function(s).

Safety Training must cover the emergency response information required in Subpart G of Part 172,
measures to protect the employee from the hazards associated with materials to which they may be
exposed to in the workplace, and methods and procedures for avoiding accidents. One exception to this 
portion of the training requirement are employees who repair, modify, recondition, or test hazardous 
materials packagings, and who do not perform any other function subject to the regulations, do not have 
to receive safety training (Section 172.704(e)(1)).



Security Awareness Training addresses training on recognizing and responding to possible security
threats and an awareness of security risks associated with hazardous material transportation.

In-depth Security Training is required when the company must have a Security Plan and the hazmat
employee has a duty under the Security Plan. This training must include company security objectives, 
specific security procedures, employee responsibilities, actions to take in the event of a security breech 
and the organizational security structure. There must be a test that includes questions on the company’s 
security plan.

Also, this is the only training that an employer cannot use training documentation provided from a 
previous employer, since this training must be specific to the current employer’s security plan.

Driver Training is required by Section 177.816. This section requires training on the FMCSRs; vehicle 
handling training; operations in tunnels, bridges, and railroad crossings; vehicle attendance, parking, 
smoking, routing, and incident reporting; segregation of cargo; loading and unloading, load securement; 
and specialized training for cargo tank and portable tank operations.

The CDL testing requirements may be used for compliance with this portion of the training for person with 
a hazardous materials or tank vehicle endorsement. In the preamble to the rulemaking allowing this, 
PHMSA was very clear that the employer must determine to what extent the CDL endorsement suffices 
for the training requirement.  The CDL endorsement is not a blanket exception to driver training.  For 
example, the CDL endorsement is not specific to the unloading/loading procedures for all cargo tanks or 
for all shipper or receiver facilities.  It is the responsibility of the employer to ensure their HM employees 
are properly trained for each function they perform.

If the CDL has a renewal date of greater than 3 years, the carrier must provide this training at the 
appropriate intervals. For example, if a driver has a CDL that expires in 6 years, the carrier must provide 
the Section 177.816(b) training within 3 years after the CDL was issued. Investigators should check the 
last issue date of the CDL/HM endorsement.

Other Training
Other training standards (Section 172.704(b)) may be substituted for portions of the USDOT training 
requirements, if they meet the standards outlined in Subpart H. For example, OSHA or EPA training may 
cover portions of the training required by USDOT, and would not have to be repeated. If the training 
differs in any technical areas, like definitions, then the employee must be trained in those areas. 
Additionally, training completed by previous employers may also be used, if documented.

When Is HM Training Required?
Training must be done once every three years (Section 172.704(c)). Refreshers on different portions may 
be spread out over the course of the three years. The training for a new hazmat employee or an 
employee who changes hazardous materials job function(s) must be completed within 90 days after 
employment or after the change. A hazmat employee may perform new hazardous materials job functions 
before completing training if he/she does so under the supervision of a properly trained and 
knowledgeable hazmat employee. The training may be done within the company or through other public 
or private sources.



What Documentation is Required?
A record of current training (Section 172.704(d)), and of the preceding three years, must be created and 
retained by the employer for each hazmat employee for as long as they are employed as a hazmat 
employee and for 90 days thereafter. The record must include:

The employee's name;
The most recent training completion date;
A description, copy, or the location of the training materials used to meet the requirements;
The name and address of the instructor(s); and
A certification that the hazmat employee has been trained and tested.

Important Reminders When Reviewing Training Records:

Does the carrier retain all the required training documentation as long as the employee is
employed and for 30 days after?

Does the documentation include:

Yes/No/NA
Certification of training and testing?

Documentation of training in all five topics, if applicable: General 
Awareness, Safety, Function-Specific, Security Awareness, and In-
Depth Security (only for employees with duties in the Security Plan)?
Are ALL HM employees included in the training?

Do the training documents address all applicable regulations for that 
function?
Does it include Special Permit training, if applicable?

Does the training documentation include the topics required for drivers 
specified in Section 177.816(a)?
Does the training documentation include the required for cargo tank 
drivers specified in Section 177.816(b)?

Case Preparation and Evidence
First, you must show that the person was an HM employee and was performing a function that is subject 
to the HM training requirements.

Next, you must show that the person was not trained in a specific category.  How do you prove something 
didn’t’ happen?

Written statements are good for this purpose, but it must be strong statement that clearly identifies the 
employee(s), the function(s) they performed, and that they were not trained and/or not tested.  PHMSA 
has stated in interpretations that there is no requirement for a written test and there is no requirement to 
retain test documentation.  So the test may be an oral exam or a performance exam. Be very specific in 
your written statement that a test of any kind was not administered.



A common document provided for training documentation is a safety meeting roster.  These are usually 
quite vague and incomplete; however, they may be used to show that training was conducted.  This 
would be a violation of the recordkeeping requirements (172.704(d)), but not failure to train (172.704(a)).

When citing training violations, it is important to obtain copies of all the training documents the company 
official provides to you so you can adequately refute any defenses raised later.

While it is recommended to review training materials when they are available, it is usually difficult to 
establish an enforcement case for incomplete training except in incident situations.  Contact your HMPM 
for further guidance.

Motor carriers should be cited under 177.800(c).  Other entities should be cited under the 172.704 cites.



This is an example of a training record that was presented during a HM Shipper Review that complies 
with Section 172.704. Note that the record includes each category with the date of the training, and 
includes specific items such as package closure training (required for persons who close drums, IBCs, 
etc.) and Special Permit training.







Intermediate Bulk Containers (IBCs)

Intermediate Bulk Containers (IBCs), often called “totes,” are the international version of a portable tank.  They 
have become the bulk package workhorse of the HM industry and, for the most part, have replaced DOT 
portable tanks.

Drivers of CMVs with IBCs are subject to the tank endorsement requirement if the total capacity of all the IBCs 
on the CMV exceed 1,000 gallons (by definition, IBCs are bulk packages, and must be over 119 gallon 
capacity).  The maximum capacity of an IBC is 792 gallons.

IBCs are made of a variety of materials, but the most common are composite (plastic bladder inside a metal 
cage); rigid plastic; and flexible IBCs.  Less common are metal; fiberboard; and wooden IBCs.

Authorization
IBCs are authorized through the HM Table, Column 7 (Special Provisions IB and IP) and Column 8c (Bulk 
Packages).  Section 173.35 also applies:

Yes/No/NA
Must be within test dates (173.35(a))
Must be free from corrosion, cracks, damage and marked as 
required by 178.703 (173.35(b))

Metal IBCs must be protected from thinning (173.35(c))
No more than 98% capacity at 122°F (173.35(d))

No HM on the outside; securely attached to transport vehicle 
(173.35(f))

No PG I liquids; limitations on PG I solids (173.35(j))
Cannot exceed gross mass on specification plate (173.35(l)

Communication
In the international arena, there is no distinction between bulk and non-bulk.  To facilitate international 
transportation, PHMSA has adopted the international regulations for IBCs, so an IBC can be marked and 
labeled as a non-bulk package, or marked and placarded as a bulk package.  Note that not all of the non-bulk 
package markings apply to an IBC.

Yes/No/NA
Marked and Placarded
Identification Number two opposing sides (172.302(a)) when 
placarded on two opposing sides (172.514(c)(3))
Marked and Labeled
Identification number and shipping name on one side 
(172.301(a)(1)) when labeled (172.400(a)(2)).  See 172.514(c)(4).

Labels on two opposing sides required when more than 479 gallons 
(172.406(e)(6))



IBC Specifications
The specifications for IBCs are found in Part 178 Subpart N.

Section 178.702 explains the various materials codes.  Code 11 is for rigid IBCs and 13 is for flexible 
IBCs.  Note paragraph (b), which states that composite codes will have two capital letters, such as 
31HA1.  The first letter is the outer receptacle material and the second letter is the inner receptacle 
material, and both codes are taken from the list in paragraph (a)(2).

Sometimes the Special Provisions column and the authorization sections will refer to a code of 11HZ1.  
These codes are from Section 178.707.  The “Z” is replaced with the appropriate code from the list in 
Section 178.702(a)(2).

Additional marking codes are found in Section 178.703(b).

Yes/No/NA
Must be marked with specification code (178.703(a) and 
173.35(b)(2))

Must be marked with the stacking symbol (178.703(b)(7))

Framework of IBCs (178.704(d))

Bottom discharge valves (178.704(e))

IBC Tests/Inspections
When inspecting composite IBC for test dates, be sure to compare the manufacture date of the outer 
receptacle to that of the inner receptacle.  It is a common industry practice to replace the inner receptacle 
(bladder), so the manufacture dates won’t necessarily be the same.  Use the date of the inner receptacle 
to verify compliance with Part 180.

Yes/No/NA
Metal, Composite, and Rigid Plastic IBCs
External visual inspection 2.5 years (180.352(b)(2))
Internal visual inspection 5 years (180.352(b)(3))

Flexible, Fiberboard, and Wooden IBCs
External visual inspection after each permitted use (180.352(c))

Inspection markings (178.703(b) and 180.352(f))

Repairs (180.352(d) and (e))

Record retention (180.352(g))



LABELING CHECKLIST

The requirements for package labeling are found in 49 CFR, Part 172, Subpart E.  Unless 
excepted, all packages must be labeled, or if allowed, placarded. Labels are based on Column 6 
of the Hazardous Materials Table (Section 172.101). A package must be labeled for all of the 
hazards listed in Column 6 (Section 172.400). See the list of packages that are excepted from 
labeling in Section 172.400a. 

Requirements, Prohibitions, and Placement 
The label must correspond to the hazard, and the hazardous material must be present in the 
package (see Sections 172.401(d) and 173.29 for empty packages). There cannot be any other 
marking or symbol that may be confused with the label (Section 172.401). Text is optional on 
labels except for the Oxygen and Class 7 labels (Section 172.405). For a 6.1, PG III material, 
the poison label may have “PG III” in lieu of the text. 

Labels must be placed on the same surface and as near as possible to the required markings, 
but labels for cylinders and small packages may be affixed using a tag. Primary and subsidiary 
labels must be within 6” of each other. Labels must be clearly visible and unobstructed (Section 
172.406). 

Only one label per package is required, except for the following packages, which require a label 
on two opposing sides or ends, unless placarding is authorized under Part 172 Subpart F: 

Packages of 64 cubic ft. or more Non-bulk packages of radioactive materials 
DOT 106 or 110 tanks (one-ton cylinders) Portable tanks of less than 1,000 gallons 
Freight containers of 640 cubic ft. or more by volume See Section 172.406(e) 

Primary and Subsidiary Labels 
The primary label is the hazard class that is listed first in Column 6 of the HM Table. All other 
hazards listed, if any, are subsidiary labels. Section 172.402 also includes additional subsidiary 
label provisions for Class 7: (d), Class 1: (e), Division 2.2: (f), and Division 2.3: (g). 

Mixed and Consolidated Packagings 
When materials of different hazard classes are packed in the same overpack, consolidated 
package, or mixed packaging, the outside of the packaging must be labeled for each class of 
hazardous materials that it contains (Section 172.404). 

Radioactive Materials 
The only authorized use for the Empty label is for packagings that previously contained 
radioactive materials (Section 173.428(e)). Since its only authorized use is for radioactive 
materials, using it on packages that contain or previously contained other hazardous materials 
is a violation of the communication standards (Section 173.22 requires the shipper to ensure a 
package is marked in accordance with the regulations). 

Section 172.403 contains additional requirements for radioactive labels, including contents, 
activity, and transport index. Packages containing fissile materials must bear two FISSILE labels 
affixed to opposite sides of the package or overpack (Section 172.402(d)) and include the 
Criticality Safety Index (CSI) in addition to the Radioactive labels.































































































































































Manufacturers (U Stamp) 

A common misconception is the Code will lead the user to the required rule; this is not the case. All pertinent code rules 
are in effect at all times. It is up to the Code user to search for them. 

 

 CT#  
Current, complete 
Third party companies (AI, DCEs, NDT, etc.) 

 Verify DCE qualifications 
 Verify RI qualifications 
 Training – including ASME Code 
 Certificate of compliance 

CTMV specific 
Design type 

 Last audit report 
 Name Plates UG-119 and UG-116(e) 
 

Manufacturer’s Data Report (MDR, U-1A) 

 See UG-115 
 See separate NBIC checklist 
 If no impact testing done, must cite the Code section of exemption (UG-20, UCS-66, UHA-

51) 
 Nominal – shell 
 Minimum – heads 
 Certifications – endorsement – new construction = A; in service = IC 
 Code case – dash numbers are revisions 
 Material specification must be complete ASME material specification, including grade 

and/or class. 
 Weld types (not weld categories)   Table UW-12 
 Inspection openings 
 Head Description: 

 
Type of Head                 Data Entered 
torispherical                   crown and knuckle radii 
semi-ellipsoidal              elliptical ratio 
conical head                  conical apex angle 
toriconical                      knuckle radius and 
conical                           apex angle 
hemispherical                head hemispherical radius 
flat head                        flat diameter 
 

 Nozzle attachment (“welded” is not sufficient, must be sketch type UW-16.1 or weld type 
UW-12) 

 Joint-weld efficiencies 
 Complete name and address as shown on the U stamp 
 National Board registration number – numerical starting with 1 and no skips or gaps 
 Code edition and Addendum 
 Construction materials 



 Partial Data Reports identified by part name, serial # and manufacturer’s name, and 
attached to the MDR 

 Supplemental sheets (when used, must be referenced on MDR) attached 
 Size – length and diameter of pressure vessel 
 Signature and date 
 Handwritten notations on typed forms must be initialed and dated by Mfgr and AI 
 Original must be submitted to the National Board 
 

Quality Control System 

 Quality Control System/Manual 
see separate ASME guide 
see Division VIII, Appendix 10 

 Establish authority and responsibility 
Responsibilities must be assigned to a functional title 

 Organizational Chart, including relationship between management and engineering, 
purchasing, manufacturing, inspection, etc. 

 Procedures to ensure use of latest drawings, calculations, specifications, instructions and 
authorized changes in manufacturing process 

 Process to ensure material control 
 Description of fabrication operations including examinations 
 System to correct nonconformities 
 Provisions to comply with Section IX 
 Provisions to comply with NDT 
 Controls for HT 
 Controls for calibration of test equipment 
 System for records retentions 
 Sample forms 
 Process for AI inspections and access to documents 
 Procedure for inspection of PRDs 
 What are their controls for field work? 
 Subcontractors – review, approval process 
 Authorized Changes section – not documenting revisions 
 UG-90(c)(2) – mass production 
 QCS must reference the AI and provide access for the AI at the plant and all documents 
 

  



 

Various specification issues 

 Pads 
internal appurtenances, such as baffles 
external appurtenances 
proper size 

 Proper REPDs 
Dimensions 
Split REPD issues 

 Manway assembly certification 
 Bottom outlet protection devices 
 Overturn protection 

Items above overturn 
Use of pads 

 Proper PRDs, venting capacity 
 Complete specification and name plates 
 Proper fusible devices 
 Review applicable specification sections 
 

Welding 

 Welder Performance Qualifications  Section IX Article II 
 Procedure Qualifications Record  Section IX Article II 
 Welding Procedure Specification  Section IX Article III 
 Stamp holder has to maintain certified records of results for WPS and WPQ – original 

signature of responsible person  QW-103 
 Changes to essential variables require requalification of the WPS 
 Must follow all elements of WPS 
 UW-47, Division I – AI shall ensure the welding procedure used is qualified 
 UW-48 – AI shall ensure the welders are qualified 
 Welders training 
 Welder continuity log 

Must qualify to each procedure – MIG, TIG, etc., manual vs auto 
 Proper weld size, quality (too hot, too cold, insufficient, speed, material not cleaned) 
 Compatibility of materials, weld material 
 Welder mark/symbol 
 Third Party Welders – see ASME UW-26 
 Compare the WP and PQR 
 Welders interview 
 Document review plan 

Section IX requirements 
Code of Construction (Section VIII) – PWHT, impact testing 
Work to be performed – does WPS qualify what they are welding? 

 Stamp holder has to qualify their welders 
 Stamp holder has to maintain certified records of results for WPS and WPQ – original 

signature of responsible person 



 QW-194 – visual examination of welds – no qualification for examiner – cracks, fusion, 
penetration 

 Must use welding procedures allowed by Section VIII 
 Section VIII trumps Section IX 
 

Manufacturing Process 

 Manufacturer’s duties  UG-90(b) 
See separate check list 

 Material Test Reports (Mill spec reports) – verify it matches the product 
 How do they verify the thickness of the plate and head material at receiving? 
 Manufacturer has to test and certify their metal to the Code 
 AI responsibilities – see Division VIII, UG-90(c)(1) 

Must monitor the Quality Control System (UG-91(b)) 
 Non-Conforming Reports 
 AI Bound Diary 
 Traveler 
 Proper pressure testing (Part 178 and UG-99), documentation 
 Proper test gauge range, calibration, and placement UG-102(a), (b), and (c) 
 Post weld heat treatment 

Welders must be qualified with PWHT 
UW-10 – PWHT 

 WFMPE – see separate checklist 
 QT Tanks (UHT) 

Nozzle welds must be full-penetration design (not fillet welds) 
Impact testing UHT-6 for all materials in Table UHT-23 
UHT-82 Specific performance requirements for welding and welding procedures 
RT, PWHT and WFMPE after completion 

 

Design Calculations 

 Must have calculations for EACH DESIGN TYPE 
 Must be for ALL GVWRs and Dimensions 
 All drawings, calculations, etc. must be signed and certified by DCE 
 Check for any changes to design type without calculations and certification 
 Rollover (overturn) Protection device 

Device itself 
Tank shell 178.345-8(c)(1) and 178.345-8(a)(3) 

 Rear End Protection Device 
Dimensions (6” forward; 4” from bottom, 18” from sides) 
2g longitudinally distributed  178.345-8(d)(3) 
155,000 lbs. (when applicable) from front, side or rear, no more than 6’ 178.345-
8(b)(1) 

 Tank shell – multiple requirements – 178.345-3 
 All other accident damage protection devices 
 Design calculation data must match mill specs and ASME tables 
 



AI Responsibilities 

 UG-90(c)(1) – AI’s responsibilities 
See separate checklist 

 UW-47, Division I – AI shall ensure the welding procedure used is qualified 
 UW-48 – AI shall ensure the welders are qualified 
 AI can call for and witness welding tests at any time of any welder or procedure 
 

Radiography (RT) 

 Results must be recorded on a reader sheet 
 Must be interpreted by qualified personnel – have to know the acceptance criteria 
 With tails – crack is starting 
 Slag inclusions – avoid by cleaning after each pass with a wire brush 
 Not required to use SNT or other standards 
 Exemptions for welds in nozzles and other hard to reach locations 
 UW-11 spot radiography 
 UW-12 no radiography 
 UW-50 – NDT is required prior to pneumatic testing 
 UW-51(a) – all welds to be radiographed, written procedure not required 
 UW-51 (b) correction of imperfections 
 UW-52 allows butt welds to be spot radiographed 
 No standard for porosity in spot radiography 
 The RT level can only be determined from the name plate; it is not required on the MDR 
 

 



Manufacturer’s Duties (UG-90(b)) 

 

The duties of the Manufacturer include, but are not limited to: 

 The Certificate of Authorization from the ASME Boiler and Pressure Vessel Committee 
authorizing the Manufacturer to fabricate the class of vessel being constructed UG-117(a) 

 The drawings and design calculations for the vessel or part 10-5 and 10-15(d) 
 Identification for all material used in the fabrication of the vessel or part (UG-93) 
 securing Partial Data Reports UG-120(c) (for components received from other vendors) 
 Access for the AI in accordance with UG-92 and 10-15 
 Examination of all materials before fabrication to make certain they have the required 

thickness, to detect defects (UG-93(d)), to make certain the materials are permitted by this 
Division (UG-4), and that traceability (UG-77) to the material identification (UG-93) has 
been maintained 

 Documentation of impact tests when such tests are required (UF-5, UCS-66, UHA-51, UHT-
6, and ULT-5) 

 Concurrence of the Inspector prior to any base metal repairs (UG-78 and UF-37) 
 Examination of the shell and head sections to confirm they have been properly formed to 

the specified shapes within the permissible tolerances (UG-79, UG-80, UG-81, UF-27, and 
UF-29) 

 Qualification of the welding and/or brazing procedures before they are used in fabrication 
(UG-84(h), UW-28(b), and UB-31) 

 Qualification of welders and welding operators and brazers before using the welders or 
brazers in production work (UW-29, UW-48, UB-32, and UB-43) 

 Examination of all parts prior to joining to make certain they have been properly fitted for 
welding or brazing and that the surfaces to be joined have been cleaned and the alignment 
tolerances are maintained (UW-31, UW-32, UW-33, and UB-17) 

 Examination of parts as fabrication progresses, for material marking (UG-94), that defects 
are not evident (UG-95), and that dimensional geometries are maintained (UG-96 and UF-
30) 

 Provision of controls to assure that all required heat treatments are performed (UW-2, 
UW-10, UG-85, UF-31, and 10-11) 

 Provision of records of nondestructive testing examinations performed on the vessel or 
vessel parts. This shall include retaining the radiographic film if radiographic examinations 
are performed (UW-51, UW-52, (15) and 10-10) 

 Making the required hydrostatic or pneumatic test and having the required inspection 
performed during such test (UG-99, UG-100, UG-101, and UW-50) 

 Applying the required stamping and/or nameplate to the vessel and making certain it is 
applied to proper vessel (UG-116, UG-118, and UG-119) 

 Preparing required Manufacturer’s Data Report and having it certified by the Inspector 
(UG-120) 

 Providing for retention of radiographs (UW-51), ultrasonic test reports (12-4), 
Manufacturer’s Data Reports(UG-120), and other documents as required by this Division 
(10-13) 
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METHOD 27—DETERMINATION OF VAPOR TIGHT-

NESS OF GASOLINE DELIVERY TANK USING 

PRESSURE VACCUUM TEST 

1.0 Scope and Application 

1.1 Applicability. This method is applica-

ble for the determination of vapor tightness 

of a gasoline delivery collection equipment. 

2.0 Summary of Method 

2.1 Pressure and vacuum are applied al-

ternately to the compartments of a gasoline 

delivery tank and the change in pressure or 

vacuum is recorded after a specified period of 

time. 
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3.0 Definitions 

3.1 Allowable pressure change (Δp) means 

the allowable amount of decrease in pressure 

during the static pressure test, within the 

time period t, as specified in the appropriate 

regulation, in mm H2O. 

3.2 Allowable vacuum change (Δv) means 

the allowable amount of decrease in vacuum 

during the static vacuum test, within the 

time period t, as specified in the appropriate 

regulation, in mm H2O. 

3.3 Compartment means a liquid-tight divi-

sion of a delivery tank. 

3.4 Delivery tank means a container, in-

cluding associated pipes and fittings, that is 

attached to or forms a part of any truck, 

trailer, or railcar used for the transport of 

gasoline. 

3.5 Delivery tank vapor collection equipment 

means any piping, hoses, and devices on the 

delivery tank used to collect and route gaso-

line vapors either from the tank to a bulk 

terminal vapor control system or from a 

bulk plant or service station into the tank. 

3.6 Gasoline means a petroleum distillate 

or petroleum distillate/alcohol blend having 

a Reid vapor pressure of 27.6 kilopascals or 

greater which is used as a fuel for internal 

combustion engines. 

3.7 Initial pressure (Pi) means the pressure 

applied to the delivery tank at the beginning 

of the static pressure test, as specified in the 

appropriate regulation, in mm H2O. 

3.8 Initial vacuum (Vi) means the vacuum 

applied to the delivery tank at the beginning 

of the static vacuum test, as specified in the 

appropriate regulation, in mm H3. 

3.9 Time period of the pressure or vacuum 

test (t) means the time period of the test, as 

specified in the appropriate regulation, dur-

ing which the change in pressure or vacuum 

is monitored, in minutes. 

4.0 Interferences [Reserved] 

5.0 Safety 

5.1 Gasoline contains several volatile or-

ganic compounds (e.g., benzene and hexane) 

which presents a potential for fire and/or ex-

plosions. It is advisable to take appropriate 

precautions when testing a gasoline vessel’s 

vapor tightness, such as refraining from 

smoking and using explosion-proof equip-

ment. 

5.2 This method may involve hazardous 

materials, operations, and equipment. This 

test method may not address all of the safe-

ty problems associated with its use. It is the 

responsibility of the user of this test method 

to establish appropriate safety and health 

practices and determine the applicability of 

regulatory limitations prior to performing 

this test method 

6.0 Equipment and Supplies 

The following equipment and supplies are 

required for testing: 

6.1 Pressure Source. Pump or compressed 

gas cylinder of air or inert gas sufficient to 

pressurize the delivery tank to 500 mm (20 

in.) H2O above atmospheric pressure. 

6.2 Regulator. Low pressure regulator for 

controlling pressurization of the delivery 

tank. 

6.3 Vacuum Source. Vacuum pump capa-

ble of evacuating the delivery tank to 250 

mm (10 in.) H2O below atmospheric pressure. 

6.4 Pressure-Vacuum Supply Hose. 

6.5 Manometer. Liquid manometer, or 

equivalent instrument, capable of measuring 

up to 500 mm (20 in.) H2O gauge pressure with 

±2.5 mm (0.1 in.) H2O precision. 

6.6 Pressure-Vacuum Relief Valves. The 

test apparatus shall be equipped with an 

inline pressure-vacuum relief valve set to ac-

tivate at 675 mm (26.6 in.) H2O above atmos-

pheric pressure or 250 mm (10 in.) H2O below 

atmospheric pressure, with a capacity equal 

to the pressurizing or evacuating pumps. 

6.7 Test Cap for Vapor Recovery Hose. 

This cap shall have a tap for manometer con-

nection and a fitting with shut-off valve for 

connection to the pressure-vacuum supply 

hose. 

6.8 Caps for Liquid Delivery Hoses. 

7.0 Reagents and Standards [Reserved] 

8.0 Sample Collection, Preservation, Storage, 

and Transport 

8.1 Pretest Preparations. 

8.1.1 Summary. Testing problems may 

occur due to the presence of volatile vapors 

and/or temperature fluctuations inside the 

delivery tank. Under these conditions, it is 

often difficult to obtain a stable initial pres-

sure at the beginning of a test, and erroneous 

test results may occur. To help prevent this, 

it is recommended that prior to testing, 

volatile vapors be removed from the tank 

and the temperature inside the tank be al-

lowed to stabilize. Because it is not always 

possible to completely attain these pretest 

conditions, a provision to ensure reproduc-

ible results is included. The difference in re-

sults for two consecutive runs must meet the 

criteria in Sections 8.2.2.5 and 8.2.3.5. 

8.1.2 Emptying of Tank. The delivery 

tank shall be emptied of all liquid. 

8.1.3 Purging of Vapor. As much as pos-

sible the delivery tank shall be purged of all 

volatile vapors by any safe, acceptable meth-

od. One method is to carry a load of non- 

volatile liquid fuel, such as diesel or heating 

oil, immediately prior to the test, thus flush-

ing out all the volatile gasoline vapors. A 

second method is to remove the volatile va-

pors by blowing ambient air into each tank 

compartment for at least 20 minutes. This 

second method is usually not as effective and 
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often causes stabilization problems, requir-

ing a much longer time for stabilization dur-

ing the testing. 
8.1.4 Temperature Stabilization. As much 

as possible, the test shall be conducted under 

isothermal conditions. The temperature of 

the delivery tank should be allowed to 

equilibrate in the test environment. During 

the test, the tank should be protected from 

extreme environmental and temperature 

variability, such as direct sunlight. 
8.2 Test Procedure. 
8.2.1 Preparations. 
8.2.1.1 Open and close each dome cover. 
8.2.1.2 Connect static electrical ground 

connections to the tank. Attach the liquid 

delivery and vapor return hoses, remove the 

liquid delivery elbows, and plug the liquid 

delivery fittings. 

NOTE: The purpose of testing the liquid de-

livery hoses is to detect tears or holes that 

would allow liquid leakage during a delivery. 

Liquid delivery hoses are not considered to 

be possible sources of vapor leakage, and 

thus, do not have to be attached for a vapor 

leakage test. Instead, a liquid delivery hose 

could be either visually inspected, or filled 

with water to detect any liquid leakage. 

8.2.1.3 Attach the test cap to the end of 

the vapor recovery hose. 
8.2.1.4 Connect the pressure-vacuum sup-

ply hose and the pressure-vacuum relief 

valve to the shut-off valve. Attach a manom-

eter to the pressure tap. 
8.2.1.5 Connect compartments of the tank 

internally to each other if possible. If not 

possible, each compartment must be tested 

separately, as if it were an individual deliv-

ery tank. 
8.2.2 Pressure Test. 
8.2.2.1 Connect the pressure source to the 

pressure-vacuum supply hose. 
8.2.2.2 Open the shut-off valve in the 

vapor recovery hose cap. Apply air pressure 

slowly, pressurize the tank to Pi, the initial 

pressure specified in the regulation. 
8.2.2.3 Close the shut-off and allow the 

pressure in the tank to stabilize, adjusting 

the pressure if necessary to maintain pres-

sure of Pi. When the pressure stabilizes, 

record the time and initial pressure. 
8.2.2.4 At the end of the time period (t) 

specified in the regulation, record the time 

and final pressure. 

8.2.2.5 Repeat steps 8.2.2.2 through 8.2.2.4 

until the change in pressure for two consecu-

tive runs agrees within 12.5 mm (0.5 in.) H2O. 

Calculate the arithmetic average of the two 

results. 

8.2.2.6 Compare the average measured 

change in pressure to the allowable pressure 

change, Dp, specified in the regulation. If the 

delivery tank does not satisfy the vapor 

tightness criterion specified in the regula-

tion, repair the sources of leakage, and re-

peat the pressure test until the criterion is 

met. 

8.2.2.7 Disconnect the pressure source 

from the pressure-vacuum supply hose, and 

slowly open the shut-off valve to bring the 

tank to atmospheric pressure. 

8.2.3 Vacuum Test. 

8.2.3.1 Connect the vacuum source to the 

pressure-vacuum supply hose. 

8.2.3.2 Open the shut-off valve in the 

vapor recovery hose cap. Slowly evacuate 

the tank to Vi, the initial vacuum specified 

in the regulation. 

8.2.3.3 Close the shut-off valve and allow 

the pressure in the tank to stabilize, adjust-

ing the pressure if necessary to maintain a 

vacuum of Vi. When the pressure stabilizes, 

record the time and initial vacuum. 

8.2.3.4 At the end of the time period speci-

fied in the regulation (t), record the time and 

final vacuum. 

8.2.3.5 Repeat steps 8.2.3.2 through 8.2.3.4 

until the change in vacuum for two consecu-

tive runs agrees within 12.5 mm (0.5 in.) H2O. 

Calculate the arithmetic average of the two 

results. 

8.2.3.6 Compare the average measured 

change in vacuum to the allowable vacuum 

change, Dv, as specified in the regulation. If 

the delivery tank does not satisfy the vapor 

tightness criterion specified in the regula-

tion, repair the sources of leakage, and re-

peat the vacuum test until the criterion is 

met. 

8.2.3.7 Disconnect the vacuum source from 

the pressure-vacuum supply hose, and slowly 

open the shut-off valve to bring the tank to 

atmospheric pressure. 

8.2.4 Post-Test Clean-up. Disconnect all 

test equipment and return the delivery tank 

to its pretest condition. 

9.0 Quality Control 

Section(s) Quality control measure Effect

8.2.2.5, 8.3.3.5 ................... Repeat test procedures until change in 
pressure or vacuum for two consecu-
tive runs agrees within ±12.5 mm (0.5 
in.) H2O.

Ensures data precision. 
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Repairs (R Stamp) 

This document is based on the 2015 edition of the National Board Inspection Code (NBIC).  At the time 
of this document, the HMR only adopts Part 3 of the 1992 edition of the NBIC.  All of the references 
below are from Part 3. 

 
Part 1:  Installation (stationary boilers) 
Part 2: Inspection (stationary boilers) 
Part 3: Repair 
 

 

General 

 NBIC doesn’t consider a violation unless the R-1 was issued or the vessel was stamped 
 1.2 must follow ASME Code of Construction, when applicable (HMR requires specification 

to be followed) 
 1.6.1 Requires records to be kept for 5 years 
 

 

AI Responsibilities 

 1.3.1  AI authorization required before any repair/alteration 
Exception for Routine Repairs   See 3.3.2 

 1.3.2  AI must review drawings, ensure repair done according to code of construction, 
witness pressure test, ensure any NDE performed correctly, etc. 

 1.3.2  AI must verify the stamping/name plate is correct 
 

 

Quality Control System/Manual 

 1.6.1 
See separate checklist 
See NBIC checklist 

 1.5.2  QCS must provide for adequate control of R Stamp 
 Samples of all forms used must be included in the QCM 
 Must have copies of NBIC, DOT CT specifications, ASME Code, as applicable 
 

 

 



Welding 

 Part 3, Section 2 
 2.2 Must follow original code of construction 
 2.2.1 Must use a qualified WPS 

Standard WPS (Table 2.3) don’t require PQRs 
 2.2.3 Welders must be qualified according to Section IX 
 2.2.4 Must maintain records of WPQs 
 2.2.5 Must have a system for assignment of a unique identification code for each welder 
 2.2.6 Welders must weld on something at least once every six months 

2.2.6.1 Must maintain records 
 2.5.2 Postweld Heat Treatment (PWHT) 

As required by original code of construction 
  
 

 

Requirements for Repairs and Alterations 

 Part 3, Section 3 
 3.2.1 Must follow original code of construction for materials 

Welder must identify material of construction 
 3.2.2 b) (or R-307 for 1992) ASME Vessels – replacement part vendors must be ASME 

certified 
3.2.2 c) – new construction of ASME vessels 

 3.2.3 and 3.2.4 Drawings generally required 
Not required if original code of construction and manufacturers data report is available 

 3.2.5 Calculations required for alterations 
 3.3.2 Routine Repairs (R-402.2) 

a) AI not required 
c) Described in the QCS 
d) R-1 Form required with remark “Routine Repair” 
e) defined 

 3.3.4 Repair Methods 
3.3.4.1 Must conduct WFMPE to ensure defect is completely removed 
If defect is through full thickness, must do a full penetration weld 

 3.4 Alterations 
  
 

 

Examination and Testing 

 Part 3, Section 4 
 4.2 NDE as required by the original code of construction 
 4.3 Gages and test equipment must be calibrated and documented 



 4.4,1 Tests or Examinations for Repairs 
a) Hydrostatic pressure test procedures 
b) Pneumatic pressure test procedures 
e) NDE 

 4.4.2 Test or Examination for Alterations 
a) Hydrostatic pressure test procedures 
b) Pneumatic pressure test procedures 
c) NDE 

 NDT – focus is on weld integrity, not on structural integrity, allowed in lieu of pressure 
testing (DOT overrides) 

 

Documentation 

 Part 3, Section 5 
 5.2 Documentation 

a) Repairs – R-1 form 
b) Alterations – R-2 form 

 5.2.1 R-1 Forms 
 5.2.2 R-2 Forms 
 5.3 Distribution of R-1 Forms 
 5.4 Distribution of R-2 Forms 
 5.5 Registration of R Forms 
 5.6 Form “R” Log 

Must have a sequential log of all R Forms issued, including ID#, date, description of 
repair, and date form submitted to NBIC 

 5.7.2 Stamping Requirements for Repairs (R-504) 
See also for 5.8.1 
Exception for routine repairs if accepted by jurisdiction and AI agrees 

 5.7.3 Stamping requirements for Alterations  
See also 5.8.2 
Location to be documented on R-2 

 5.7.5 Specific requirements for Stamping and Nameplates 
 5.11 Removal of Original Stamping or Nameplate 

AI must witness and jurisdiction must approve 
Manufacturer out of business – can’t have the stamp, just data plate 

 5.13 Example Forms and Instructions 
 

 

 



NBIC Quality Control System/Manual checklist 

Part 3, 1.6.1 

 Title Page 
 

 Contents Page 
 

 Scope of Work 
 

 Statement of Authority and Responsibility 
 

 Manual Control 
 

 Organizational Chart 
 

 Drawings, Design, and Specification Control 
 

 Repair and Alteration Methods Controls 
NDE, PWHT 
 

 Materials 
Identification of existing material and ordering, verification and identification of new material 
 

 Method of Performing Work 
Must have prior approval of AI 
 

 Welding, NDE, and Heat Treatment 
Title of person responsible for WPS and its qualification, qualification of welders 
Controls for ensuring WPS is available to welder 
 

 Examination and Tests 
 

 Calibration of equipment 
 

 Acceptance and Inspection of Repair/Alteration 
Prior to work  
 

 Inspections 
AI access to all drawings, calculations, specifications, procedures, test results, etc. 
 

 Report Form 
Title of person responsible for preparing and signing forms 
 

 Exhibits 
All forms referenced in the manual shall be included 
 

 Construction Code 
 

 Nonconforming Items 
 

 Records Retention   See Table 1.6.1, at least 5 years 
 

 



NON-BULK MARKING CHECKLIST

Non-bulk packages are those packages that have a capacity of less than 119 water gallons for 
liquids (See definitions, Section 171.8 for solids and gases). The requirements for package 
markings are found in Subpart D of Part 172. Refer to other guidance for Limited Quantity 
marking requirements. 

General Marking Provisions, Section 172.301 
Except for limited quantities and ORM-D materials, all non-bulk packages must be marked with 
the identification number (including NA or UN) and the proper shipping name. Technical 
names, if required to appear on the shipping paper by Column 1 of the HM Table, must also 
appear on the package in relation to the proper shipping name (except for Division 6.2 
materials). The consignee’s or the consignor’s name and address must also appear on the 
package, unless part of a large lot going to one location, or transported by highway and not 
transferred from one motor carrier to another (see Section 172.301(d)). 

Requirements and Prohibitions 
Markings for non-bulk packages must appear once on the package, must be durable, in English, 
and printed on the package or affixed with a tag or sign (Section 172.304). Markings must be 
displayed on a contrasting background, be unobscured, and located away from other markings. 
Abbreviations must be authorized by the regulations (Section 172.308). Effective 1/1/2017, non-
bulk packages must meet the minimum size requirement specified in Section 172.301(a). 

Packages may not be offered or transported with hazardous materials markings unless they
actually contain that material or a residue of that material. This provision does not apply to 
packages that are not visible in transport and are unloaded by the shipper or consignee; to 
packages whose markings are securely covered in transportation; or a shipping name for a 
material not regulated under the FHMR (Section 172.303). 

Section 173.29(b) provides some relief for empty non-bulk packages. Additionally, Section 
173.29(g) and (h) allow the elevated temperature marking and hazardous substance marking, 
respectively, to remain on packages, even if the remaining quantity no longer meets that 
definition. 

Orientation Arrows 
Orientation arrows must be included on any non-bulk package with a liquid in an inner package 
(and certain other packagings). This requirement does not apply to cylinders inside another 
package. The arrows must be on two opposing vertical sides in the correct upright 
direction (Sections 172.312 and 177.834(b)). 

Hazardous Substances 
The letters “RQ” must be in association with the proper shipping name on a non-bulk package of 
a hazardous substance (hazardous substances are determined by Table 1 in Appendix A of 
Section 172.101). In addition, the technical name must be included if the hazardous substance 
is not identified by the proper shipping name (Section 172.324). 

Liquefied Petroleum Gases (LPG) 
DOT Specification Cylinders (except a Specification 2P or 2Q container or a Specification 39 
cylinder), that contain an unodorized Liquefied Petroleum Gas (LPG) must be marked NON-
ODORIZED or NOT ODORIZED in letters not less than 0.25 inches in height near the marked 
proper shipping name (Section 172.301(f)).



Radioactive Materials 
In addition to other marking requirements, packages of radioactive materials with a gross mass 
over 110 lbs. (50 kg.) must have the gross mass marked on the outside of the package. Each 
radioactive material package must be marked with the appropriate TYPE (“TYPE IP-1,” “TYPE 
IP-2,” “TYPE IP-3,” TYPE A,” “TYPE B(U),” or “TYPE B(M)”). Type B packages must have the 
radioactive trefoil symbol as shown in Appendix B of Part 172. Each package which conforms to 
an IP-1, IP-2, IP-3 or a Type A package design must be legibly and durably marked on the 
outside of the package with the international vehicle registration code of the country of origin of 
the design. Also each Type B(U) and Type B(M) or fissile material package designed for export 
must be marked “USA” in conjunction with the specification marking, or other package certificate 
identification. (See Sections 173.471, 173.472, and 173.473.)

Explosives 
Most explosives are required to be marked with their assigned “EX” number in addition to the 
general marking requirements. One of the alternatives allows the EX number, product code, or 
national stock number to be placed on the shipping paper. See Section 172.320 for all the 
exceptions. 

Poisons 
Packages of materials that meet the definition of poison inhalation hazard (PIH) are required to 
be marked “Inhalation Hazard”. When the words “Inhalation Hazard” appear on the label or 
placard, the “Inhalation Hazard” marking is not required. Non-bulk plastic packages for poison 
materials must be permanently marked with the word “POISON” (Section 172.313). 

Marking of Large Quantities of Non-Bulk Packages 
A transport vehicle or freight container must be marked with the identification number if: 

 Transporting 8,820 lbs. or more aggregate gross weight of non-bulk packages of a 
hazardous material with a single identification number and the same proper shipping 
name (Limited quantities and ORM-D materials excepted). This provision applies only if 
it was loaded at one facility and no other materials, hazardous or otherwise, are in the 
vehicle or container (Section 172.301(a)(3)). 

 Transporting 2,205 lbs. or more aggregate gross weight of a Poisonous Inhalation 
Hazard (PIH) material, Zone A or B, in non-bulk packages with a single identification 
number and the same proper shipping name, when loaded at one facility (Section 
172.313(c)). 

Special Permit Marking 
Special Permit markings are required if USDOT/PHMSA has issued a special permit from one 
or more of the package specifications. The outside of the package must be marked plainly and 
durably with “DOT-SP” (or DOT-E, see Section 173.23), followed by the number assigned by 
PHMSA. It is the responsibility of the offeror to ensure that the package is authorized by the 
regulations and compatible for that hazardous material (Section 172.301(c)). Not all Special 
Permits require the package to be marked. 

Marine Pollutants 
When transported solely by highway, air, or rail, the marine pollutant marking is not required on 
non-bulk packages (Section 171.4(c)). If any part of the transportation is by water to its final 
destination, then non-bulk packages must be display the marine pollutant mark and the proper 
shipping name or technical name that makes it a marine pollutant (Sections 171.4(c) and 
172.322(a)).
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Inspection Item IBC (SEE 173.35)
Specification Markings 178.703 and 178.706; 173.35(b)(2)
Stacking Marking 178.703(b)(7)
Labeling 172.400(a)(2)
   Dual Labels 172.406(e)(6)
Marking    
    ID# 172.302(a) and (b)(2); 172.331; and 172.514(c)(4)
    Product specific 172.322; 323; 325
Placarding 172.504(a)
    Exceptions 172.514(c)(4)
Pressure Relief Device 178.705(c)(2) 
Test intervals 180.352(b)(1) & (2)
    Test markings 180.352(f) and 178.703(b)
Transportation
    No HM on outside 173.35(f)(1)
    No PG I liquids 173.35(j)
    Securement 177.834(a)
    Unloading 177.834(h)
    Stacking  173.24b(e)
    Segregation 177.848
Valves 178.704(d)(3)
    Valve protection 178.704(d)(3)
    Outlet cap 178.704(e)
    Manifolding Not authorized
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Inspection Item Large Packaging                  (SEE 
173.36)

Specification Markings 178.910(a)
Stacking Marking 178.910(b)
General Requirements 178.915
Labeling 172.400(a)(2)
Marking    
    ID# 172.302(a)
    Product specific 172.322
Placarding 172.504(a)
    Exceptions 172.514(c)(1)
Test intervals NA
    Test markings NA
Transportation
    No HM on outside 173.36(d)(1)
    No PG I or II materials 173.36(a)
    Securement 173.36(d)(2) and 177.834(a)
    Stacking  173.24b(e)
    Segregation 173.36(h) and 177.848



Flexible Bulk Container            
(SEE 173.37)

178.1010(a)
NA

178.1015

172.400(a)(2)

172.302(a)
172.322

172.504(a)
172.514(c)(1)

178.102 and 173.37(b)(4)
NA

173.37(c)(1)
NA

173.37(c)(2), (3), and (4)
173.37(c)(5)

177.848



Sp
ec

ia
l P

ro
vi

si
on

 C
od

e
Pa

ck
ag

e
N

um
er

ic
B

IB
IP

N
T

N
on

 B
ul

k
X

X
C

ar
go

 T
an

k
X

X
Po

rta
bl

e 
Ta

nk
 (D

O
T 

or
 n

on
 s

pe
c)

X
X

U
N

 P
or

ta
bl

e 
Ta

nk
X

X
IM

 P
or

ta
bl

e 
Ta

nk
X

X
IB

C
X

X
X

Bu
lk

 C
yl

in
de

r
X

X
N

on
-B

ul
k 

C
yl

in
de

r
X

M
ul

ti-
U

ni
t T

an
k 

C
ar

 T
an

ks
X

X
La

rg
e 

Pa
ck

ag
in

g
X

IB
3 

& 
IB

8
Fl

ex
ib

le
 B

ul
k 

C
on

ta
in

er
X



TP
Im

po
rt

an
t S

ec
tio

ns
Te

st
 M

ar
ki

ng
s

17
3.

24
17

8.
50

3
17

3.
33

18
0.

41
5

17
3.

32
18

0.
60

5
X

17
3.

32
18

0.
60

5
X

17
3.

32
18

0.
60

5
17

3.
35

18
0.

35
2

17
3.

40
18

0.
21

3 
or

 2
17

17
3.

40
18

0.
21

3
17

3.
31

18
0.

51
9

17
3.

36
N

/A
17

3.
37

N
/A



Reference
Special Provision 380

173.12
173.13

173.226(f)

177.839(a)

177.840(a)(3)
177.841(e)

177.841(f)

177.848(a)(1)

177.848(i)



Description
Relief from segregation for acrolein, stabilized, UN1092 in certain circumstances

Relief from segregation for hazardous wastes in certain circumstances
Relief from segregation for certain Class 3, Division 4.1, 4.2, 4.3, 5.1, 6.1, and Class 8 in certain circumstances
Relief from segregation for Division 6.1, PG I, Zone A materials in certain circumstances

Nitric acid above 50% can't be stacked above anything else
Relief from segregation for Division 2.3, PG I, Zone A materials with Division 2.1, Class 3, 4, 5, and 8 in certain 
circumstances
Division 6.1 PG I or II and all PIH labeled packages can't be transported with foodstuffs, excepted as provided

Relief from segregation for Division 61, PG I, Zone A materials that are a hazardous waste with Class 3, 4, 5, and 8 
in certain circumstances

Segregation table only applies to HM that is labeled or placarded, including subsidiary labels (177.848(e)(6))

Relief from segregation for Division 4.2 with Class 8 in certain circumstances



Inspection Item IBC (SEE 173.35)
Specification Markings 178.703 and 178.706; 173.35(b)(2)
Stacking Marking 178.703(b)(7)
Labeling 172.400(a)(2)
   Dual Labels 172.406(e)(6)
Marking    
    ID# 172.302(a) and (b)(2); 172.331; and 172.514(c)(4)
    Product specific 172.322; 323; 325
Placarding 172.504(a)
    Exceptions 172.514(c)(4)
Pressure Relief Device 178.705(c)(2) 
Test intervals 180.352(b)(1) & (2)
    Test markings 180.352(f) and 178.703(b)
Transportation
    No HM on outside 173.35(f)(1)
    No PG I liquids 173.35(j)
    Securement 177.834(a)
    Unloading 177.834(h)
    Stacking  173.24b(e)
    Segregation 177.848
Valves 178.704(d)(3)
    Valve protection 178.704(d)(3)
    Outlet cap 178.704(e)
    Manifolding Not authorized
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Inspection Item Large Packaging                  (SEE 
173.36)

Specification Markings 178.910(a)
Stacking Marking 178.910(b)
General Requirements 178.915
Labeling 172.400(a)(2)
Marking    
    ID# 172.302(a)
    Product specific 172.322
Placarding 172.504(a)
    Exceptions 172.514(c)(1)
Test intervals NA
    Test markings NA
Transportation
    No HM on outside 173.36(d)(1)
    No PG I or II materials 173.36(a)
    Securement 173.36(d)(2) and 177.834(a)
    Stacking  173.24b(e)
    Segregation 173.36(h) and 177.848



Flexible Bulk Container            
(SEE 173.37)

178.1010(a)
NA

178.1015

172.400(a)(2)

172.302(a)
172.322

172.504(a)
172.514(c)(1)

178.102 and 173.37(b)(4)
NA

173.37(c)(1)
NA

173.37(c)(2), (3), and (4)
173.37(c)(5)

177.848



PADS ON DOT SPECIFICATION CARGO TANKS 

Pads are required on DOT specification cargo tanks in certain circumstances. 

DOT400 series:    Section 178.345-3(f) 

MC331:   Section 178.337-3(g) 

MC338:   Section 178.338-3(g) 

MC300 series:   Section 178.340-8(a) 

Structural Support Members 

Although the regulations include structural support members in the requirement for pads, 
PHMSA advises this is an error that will be corrected in a future rulemaking.  Pads are not 
required for structural support members.  If pads are present on a structural support member, 
they are not required to meet the 2” in all directions requirement. 

Neither of these CTMVs are in violation 



Lightweight Attachments 

The current HMR excepts lightweight attachments from the requirement to have pads.  
Lightweight attachments include: 

 Conduit clip; 
 Brake line clip; 
 Skirting structure; 
 Lamp mounting bracket; 
 Placard holder; AND 
 Must be of a construction having lesser strength than the cargo tank wall materials and 

may not be more than 72% of the thickness of the cargo tank wall material to which it is 
attached. 

It is the position of PHMSA and FMCSA that catwalks and other driver safety devices are not 
lightweight attachments. 

Accident Damage Protection Devices 

Although the current HMR specifies that accident damage protection devices (piping cages, rear 
end protection, overturn protection devices) must have pads, PHMSA advises that pads are not 
required if the performance requirements in the design calculations are met. 

Requirements for Pads 

For appurtenances other than described above, pads must meet the following requirements: 

 Thickness of pad must be no less than the thickness of the shell or head and no more 
than 1.5 times the thickness of the shell/head. 

o MC331:  pads may be of a minimum thickness of 0.25” when the shell or head 
thickness is over 0.25”. 

o DOT400 series:  pads may be of a minimum thickness of 0.187” when the shell 
or head thickness is over 0.187”. 

 “Weep-holes” or “Tell-tale holes” are optional, but must be at lowest point of pad. 

 Pads must have rounded corners or formed in a manner to minimize stress 
concentrations. 



 Pads must be attached with a continuous weld, except for intersections. 

 Pads must extend 2” in each direction from any point of attachment of an appurtenance. 

Section 178.345(f)(3)(iii): “Extend at least 2 inches in each direction from any point of 
attachment of an appurtenance or structural support member. This dimension may be 
measured from the center of the structural member attached.”

PHMSA advises that the measurement may be made from the center for small 
appurtenances that because of its location or function would provide for easy 
measurement from its center, and that the 2” rule would not be applicable to any 
appurtenance that because of its size could not fit onto or be appropriately attached to a 
4” diameter pad. 

The blue arrow represents the
measurement as required by the first
sentence in (f)(3)(iii).

The red arrow represents the
measurement as allowed by the
second sentence in (f)(3)(iii).

It appears this device is eligible for
the second sentence.

The statement that the dimension 
may be measured from the center 
of the structural member attached, 
applies to a small attachment that 
because of its location or function 
would provide for easy 
measurement from its center.  



The blue arrow represents the
measurement as required by the first
sentence in (f)(3)(iii).

The statement that the dimension 
may be measured from the center 
of the structural member attached, 
applies to a small attachment that 
because of its location or function 
would provide for easy 
measurement from its center.  

The use of this criterion would not 
be applicable to any appurtenance 
or structural support member that 
because of its size could not fit 
onto or be appropriately attached 
to a 4” diameter mounting pad. 

This attachment does not appear to
be eligible for the second sentence
because it is not a small attachment
and is not easily measured from its
center.



Older Specifications 

While the picture below appears to be a violation because the appurtenance does not have a 
pad, be sure to check the specification in effect at the time the cargo tank was manufactured.  
Some of the very old specifications did not require pads. 

Retrofitting is not required unless a repair (as defined by Section 180.403) is done.  Section 
180.413 requires a cargo tank to be brought up to the current specification during any repair or 
modification. 



Examples of pads without continuous welds 

   

Example of Improper Pad 
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PLACARDING CHECKLIST
This document provides a general overview of the placarding requirements for highway 
transportation.  As always, one should consult the Federal Hazardous Materials 
Regulations (FHMR) for details on the requirements.  Placarding is found in Title 49, 
CFR, Part 172, Subpart F, 172.500 – 172.560.

Remember:  The whole idea of placarding is to communicate the hazard to first 
responders.  The best method is to comply with all of the regulations unless you can 
locate an exception that applies to your particular situation.

These hazardous materials classifications must be placarded regardless of quantity 
(“Table 1” materials, Section 172.504(e)):

Explosives, Divisions 1.1, 1.2, 1.3
Poison Gas, Division 2.3
Dangerous When Wet, Division 4.3
Organic Peroxide, Division 5.2, Type B, liquid or solid, temperature controlled
Poison/Toxic, Division 6.1, PG I, Inhalation Hazard, Zone A and B
Radioactive, Class 7: 

o Yellow III label
o All unpackaged LSA-I or SCO-I shipments
o All exclusive use shipments under Sections 173.427, 173.441, and 

173.457
o All closed vehicles under Section 173.443(d)

Unless operating under a Special Permit or a special provision in the HM Table, 
placarding is required for Table 1 materials.

All other classes and divisions of hazardous materials fall under Placarding “Table 2” 
(See 172.504).  There are three circumstances to consider for Table 2 materials:

1. A Table 2 material with a mandatory subsidiary hazard must placard regardless of 
quantity (see Section 172.505).  Subsidiary hazards (identified by Column 6 or 7 of 
the 172.101 Table) that require a placard are:  

A) Poison Inhalation Hazards (PIH); 
B) More than 1,000 lbs. of non-fissile, fissile-excepted, or fissile uranium 

hexafluoride (must have the Class 7 and Class 8 placards); and 
C) Dangerous When Wet (4.3).

All other subsidiary hazards may be placarded, but are not required to be placarded.



While Table 2 does have a “1,000 lb. exception” (see below), there are two 
circumstances where a Table 2 material must be placarded for any quantity:

2. A Table 2 material in a package meeting the definition of a “bulk package.”  A bulk 
package is defined as a single container with:  1) a water capacity greater than 450 
liters (119 gallons) for liquids; 2) a net mass greater than 400 kilograms (882 lbs.) 
and a capacity greater than 450 liters (119 gallons) for solids; or 3) a water capacity 
greater than 454 kilograms (1,000 lbs.) as a receptacle for a gas.

3. If neither of the above applies, and the Table 2 materials are in non-bulk packages, 
then the “1,000 lb.” rule applies.  If the total aggregate gross weight of all the Table 2 
materials does not exceed 1,000 lbs., then placards are not required.  Aggregate 
gross weight includes the weight of the package and the material. The 1,000 lbs. 
does not include limited quantities, non-bulk packages of diesel fuel, or other HM that 
is excepted from the HMR.

Dangerous Placard
The Dangerous placard is an option, not a requirement.  The Dangerous placard may be 
used only when two or more Table 2 materials in non-bulk packages are transported in 
the same vehicle.  The Dangerous placard cannot be used for a shipment of one class of 
1,000 kg. (2,205 lbs.) or more from a single loading facility.

Exceptions
There are a number of placarding exceptions under Section 172.504(f), which allow a 
“higher” hazard placard to provide for “lower” hazard materials that are transported on 
the vehicle.  For example, a Nonflammable Gas placard is not required if the vehicle is 
displaying a Flammable Gas placard, as required.

The Class 9 (Miscellaneous) placard, which includes most hazardous wastes and 
substances, is an optional placard for shipments within the United States.  For 
international shipments, the Class 9 placard is required under the Table 2 provisions.

Some other placarding exceptions scattered around the HMR:

Batteries, 173.159(e)
Combustible liquids in non-bulk packages, 173.150(f)
Cryogenic atmospheric gases, 173.320
Empty with residue non-bulk packages, 173.29
Vehicles, engines, etc., 173.220(h)
Limited quantities and ORM-D materials, 172.500
Infectious substances, 172.500
Small quantities under Sections 173.4, 172.4a, 173.4b
Materials of Trade, 173.5
Agricultural operations, 173.5
Oilfield service vehicles, meter provers, roadway striping vehicles, 173.5a
Be sure to check Special Provisions in the HM Table – there are communication 
exceptions there!



Display
Placards must be displayed on bulk packages and on vehicles.  When displayed, the 
placard must read horizontal, left to right, and must be free and clear of dirt and 
appurtenances such as ladders and piping.  Placards must be placed away from 
wording, such as advertisements, to prevent confusion.  Further, “drive safely” and other 
safety slogans that appear in a placard form are illegal.

Generally speaking, placards must be displayed on all four sides of a package or vehicle 
(See below).  The vehicle is not required to be placarded on any side that the placards 
on the package are visible.  Placard holders are permitted, but not required.  Placing 
tape or similar adhesives on the edge of a placard to affix it to a surface is legal, 
provided it does not obscure the placard.  Placards displayed on mud flaps, low 
bumpers, and underneath flatbed frames are also illegal.

The following containers may be placarded on two sides or labeled in lieu of placarding:  
1) A portable tank having a capacity of less than 3,785 L (1,000 gallons); 
2) A DOT 106 or 110 multi-unit tank car tank; 
3) A bulk packaging other than a portable tank, cargo tank, or tank car (e.g., a bulk bag 
or box) with a volumetric capacity of less than 18 m3 (640 cubic feet); and 
4) An intermediate bulk container.  
A vehicle transporting these packages must still be placarded on all four sides.

Placards may be displayed on the front of the tractor or on the front of a semitrailer, for 
combination vehicles.  For single vehicles, the placard must be visible when standing at 
the front of the vehicle.

Placards must meet design, size, and color specifications.  Faded placards are a 
common violation.  A good practical method of checking placards for fading is to 
compare the displayed placard to a new placard.  If you can see a difference in colors, it 
should be replaced.

A shipper is required to offer the appropriate placards to a motor carrier prior to or at the 
time the material is offered for transportation, unless the vehicle is already placarded as 
required.  A shipper must, however, affix the appropriate placards on the package when 
offering a bulk package (See definition above; see also Section 172.514).  A motor 
carrier may not transport a hazardous material that requires placarding without the 
appropriate placards displayed properly on the vehicle.



Placarding Checklist

Table 1 materials?

Table 2 materials?
Bulk packages?
Mandatory subsidiary hazards?
More than 1,000 lbs. aggregate gross weight?
Dangerous Placard?

More than 2,205 lbs. at one facility?

Display
o Proper class/division
o Proper size
o Proper color
o Not covered, obstructed
o Vehicle vs. package

Exceptions
o Special Permits
o Special Provisions to HM Table
o Agricultural operations, 173.5
o Batteries, 173.159(e)
o Combustible liquids in non-bulk packages, 173.150(f)
o Cryogenic atmospheric gases, 173.320
o Empty with residue non-bulk packages, 173.29
o Infectious substances, 172.500
o Limited quantities and ORM-D materials, 172.500
o Materials of Trade, 173.5
o Oilfield service vehicles, meter provers, roadway striping 

vehicles, 173.5a
o Small quantities under Sections 173.4, 172.4a, 173.4b
o Vehicles, engines, etc., 173.220(h)



PORTABLE TANKS CHECKLIST

See the PACKAGE CITES spreadsheet for additional criteria for individual specifications.  Also 
be sure to review the Special Provisions Column (7) for portable tank requirements. Use Part 
177 for violations on motor carriers. 

Yes/No/NA
1 PART 172

Marked with ID # in accordance with 172.332 [172.302(a)]

Marking is of proper size based on capacity [172.302(b)]

Marked with DOT SP number (or E number if permanent) if operating under a 
Special Permit [172.302(c)]

Proper Shipping name marked on two opposing sides [172.326(a)]

Marked with owners name [172.326(b)]

If ID# not visible then mark transport vehicle as required [172.326(c)]

Non-Odorized LPG marking [172.326(d)]

For a portable tank less than 1,000 gallons, must be labeled unless placarded 
[172.400(a)(3)]

Bulk packaging placarding requirements [172.514(c)]

2 PART 173
Offering /Transporting hazardous materials in an unauthorized portable tank 
[173.32(a)]

Filling/Offering a portable tank with an expired periodic test or inspection 
[173.32(a)(2)] See also Part 180

Authorization to use IM Tank [173.32(b)(2) and (c)(2)]

Authorization to use DOT Specification portable tanks [173.32(b)(3) and (c)]

Authorization to use TDG Specification portable tanks [173.32(b)(4) and 171.12]

Filling and Offering a portable tank for transportation when it does not meet the 
MAWP, design pressure, or test pressure for the hazardous materials being 
transported. [173.32(d)]

Failing to perform an external inspection prior to filling a portable tank.[173.32(e)]

Loading a hazardous material into a portable tank that would damage, react with, 
or compromise the portable tank. [173.32(f)(1)]

Subjecting a portable tank to a pressure greater than the maximum allowable 
working pressure, or its marked design pressure. [173.32(f)(3)]

Loading a portable tank with a gross mass greater than the maximum allowable 
gross mass specified on the identification plate. [173.32(f)(4)]

Offering a portable tank with a leakage through the frangible disk. [173.32(f)(7)]



 

Filling a portable tank when the temperature of the hazardous materials exceeds 
the limits of the design temperature range. [173.32(f)(8)]

Loading a portable tank onto a highway or rail transport vehicle when the 
portable tank is not entirely within the horizontal outline of the transport vehicle. 
[173.32(g)(1)]

Using an uninsulated portable tank for the transportation of liquefied compressed 
gas that does not have a significantly reflective exterior surface. [173.32(h)(1)]

Transporting a hazardous material in a molten state in a thermally un-insulated 
portable tank. [173.32(h)(2)]

3 PART 180
Conditions requiring test and inspection without regard to previous testing 
[180.605(b)]

IM or UN Tank requires periodic test every 2.5 years [180.605(c)(1)]

Specification 51 portable tank test every 5 years [180.605(c)(2)]

Specification 56 or 57 portable tank test every 2.5 years [180.605(c)(3)]

Specification 60 portable tank test schedule [180.605(c)(4)]

Testing procedures [180.605(d)-(i)]

Repair of portable tanks [180.605(j)]

Inspection and test markings as required [180.605(k)]

Retain records of test, inspection and manufacture data [180.605(l)]

 







Radioactive Materials Checklist

NOTE: Cite motor carriers using Part 177 as the primary cite and a secondary cite listed below, 
as applicable.

Yes/No/NA
1 SHIPPING PAPERS

Name of each radionuclide [172.203(d)(1)]

Description of physical and chemical form if not special form [172.203(d)(2)]

Activity per package (Bq, Tbq, etc.) [172.203(d)(3)]

Category of label applied [172.203(d)(4)]

Transport index (TI) for Yellow-II and Yellow-III labeled packages [172.203(d)(5)]

“Fissile Excepted” if excepted by 173.453 [172.203(d)(6)(i)]

Criticality safety index (CSI) for non-excepted fissile material [172.203(d)(6)(ii)]

Package ID marking if approved by DOE or NRC [172.203(d)(7)]

Package ID marking if exporting in a foreign made package [172.203(d)(8)]

“Exclusive Use Shipment” if applicable [172.203(d)(9)]

“Highway Route Controlled Quantity” or “HRCQ” if applicable [172.203(d)(10)]

2 MARKING
Gross mass marked on packages with a gross mass greater than 50 kg (110 lb.)
[172.310(a)]

Package type marked on each Industrial, Type A, and Type B package 
[172.310(b)]

Country of origin of design marked on each IP-1, IP-2, IP-3, and Type A package 
[172.310(c)]

Trefoil mark on each Type B package [172.310(d)]

“USA” on each Type B or fissile material package being exported [172.310(e)]
 



 

3 LABELING
Exceptions [173.421-173.427]

Must label two opposite site [172.403(f)]

Label category is based on Transport Index and radiation level at external 
surface [172.403(c)]:  White I; Yellow II; Yellow III

Highway Route Controlled Quantities must be labeled Yellow-III [172.403(c)]

Empty label may be used when allowed by 173.428 [172.403(d)]

Criticality Safety Index (CSI) listed on fissile label [172.403(e)]

Fissile label must be applied to two opposite sides if not fissile excepted by 
173.453 [172.402(d)(2)]

Radioactive labels must contain following information:
1. Radionuclide content (except LSA-I) [172.403(g)(1)] 
2. Activity (Bq, Tbq, etc. with some exceptions) [172.403(g)(2)] 
3. Transport Index (except White I) [172.403(g)(3)]

4 PLACARDING
Placards required [172.504(e) Table 1 and Note 1]

 For any conveyance bearing a Yellow-III labeled package
All shipments of unpackaged LSA-I material or SCO-I;
All shipments required by Sections 173.427, 173.441, and 173.457 to be 
operated under exclusive use;
All closed vehicles used in accordance with Section 173.443(d).

Placards on square background required for HRCQ [172.507(a)]

5 PART 173
Exceptions [173.401]

Radioactive material definitions [173.403]

Empty packagings [173.428]

Exempt quantities [173.436]

Transport requirements for LSA and SCO [173.427]

Maximum activity allowed in a Type A package [173.435]

Exclusive Use [173.441]

Fissile Materials [173.420, 173.453, 173.457, and 173.459]

Excepted Packages [173.421 and 173.422]

Limited Quantities [173.423]

Excepted Packages for Instruments and Articles [173.424]

General Transportation Requirements [173.448]

Shipper Quality Control Requirements [173.475]

Packaging, Testing, Documentation Retention [See cite specific to package type]
 



6 PART 177
No more than a cumulative Transport Index (TI) of 50 in any conveyance (except 
for exclusive use) [177.842(a)]

Maintain minimum separation distances between Yellow-II and Yellow-III
packages of radioactive material and personnel during transport. [177.842(b)]

Packages blocked and braced as required [177.842(d) and 173.448(a)]

Segregation and separation requirements [177.848]

Fissile Materials Packages CSI total no more than 50 [177.842(f)]

Exclusive Use Radiation Limits [173.842(g)]

Contamination of Vehicles [177.843]

7 PART 385
Hazardous Materials Safety Permit Required for HRCQ [385.403]

Communications Plan/Log [385.415(c)(1)]

Information required in vehicle [385.415(a)(1)

Level VI Inspections required [385.415(b)]
8 PART 397

Routing requirements for radioactive material requiring placards [397.101(a)]

Routing requirements for HRCQ [397.101(b) and (c)]

Required written route plan must be provided to HRCQ drivers [397.101(d)]

HRCQ driver must have specific training and have training certificate in his 
possession along with written route plan [397.101(e)]

HRCQ drivers must receive training every two years [397.101(e)(1)]

Shipper notification of shipments [173.22(c) and 397.101(f)]

Required information filed with FMCSA within 90 days by carrier after 
acceptance of HRCQ shipment [397.101(g)]



EQUIVALENTS FOR CONVERSION

Quantity (Activity)

TBq Ci Ci
1 TBq 27 Ci 27,000 mCi
1 GBq 27 mCi 27,000 uCi
1 MBq .000027Ci .027 mCi or 27 uCi

.037, 37 GBq, or 37,000 MBq 1 --
.000037 TBq or 37 MBq 1 mCi --
.037 MBq or 37,000 Bq 1 uCi --
.000037 MBq or 27 Bq 1 nCi --

.37 Bq or 37 MBq 1pCi --

Radiation Level (dose equivalent rate)  

Sv/h Rem/h Mrem/h
1 100 100,000

1 m .1 100
1 u .0001 .1

.01, 10 mSv, or 10,000 uSv 1 --
.00001, .01mSv, or 10 uSv -- 1

Definitions and Abbreviations Numerical

Number Multiplication Factors Prefix Symbol
1,000,000,000,000 1012 tera T

1,000,000,000 109 giga G
1,000,000 106 mega M

1,000 103 kilo k
100 102 hecto h
10 101 deka da
0.1 10-1 deci d

0.01 10-2 centi c
0.001 10-3 milli m

0.000 001 10-6 micro u
0.000 000 001 10-9 nano n

0.000 000 000 001 10-12 pico p
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Remounting a Specification Cargo Tank (CT)

(Existing specification cargo tank mounted on a different chassis, Section 180.413)

If the mounting requires welding to the cargo tank wall:

If an ASME U Stamped CT, an R Stamp is required.

If a non-ASME U Stamped CT, an R or U Stamp is required.

The mounting must be certified by a DCE.

If the mounting involves any change to the method of attachment to the chassis:

The mounting must be certified by a DCE

Must be in accordance with the current applicable specification

If the mounting involves any change to the attachment or design of any accident 
damage protection device, including the piping or the rear end protection device: 

The mounting must be certified by a DCE

Must be in accordance with the current applicable specification

If the mounting does not involve any of the above listed circumstances:

The mounting may be done under the supervision of a Registered Inspector

If the piping has been disconnected or repaired, a Leakage Test must be 
conducted after the piping is reinstalled on the cargo tank



2 | P a g e  
 

Stretching, Modification, and Rebarrelling a Cargo Tank

General Requirements

If an ASME U Stamped CT, an R Stamp is required.

If a non-ASME U Stamped CT, an R or U Stamp is required.

The design of the modification/stretching/rebarrelling must be certified in writing 
by a DCE as meeting the structural integrity and accident damage protection 
requirements of the applicable specification.

Except for MC338 cargo tanks, all new material and equipment affected by the 
modification/stretching/rebarrelling must meet the specification in effect at the 
time the work is performed, as specified in Section 180.413(d)(2).

A Registered Inspector must certify that the modified/stretched/rebarrelled cargo 
tank is in compliance by issuing a supplemental certificate of compliance.

The person performing the modification/stretching/rebarrelling must:

Have knowledge of the original design concept, including structural design 
analysis, material and welding procedures;

Assure compliance of the rebuilt cargo tank’s structural integrity, venting, and 
accident damage protection with the applicable specification;

Assure compliance with all the applicable FMCSRs

Assure the suitability of each modification/stretching/rebarrelling that affects 
the lading retention capability of the cargo tank by performing a pressure 
test.

Apply a supplemental specification plate if any information on the original 
specification plate has changed
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MC300 Series Cargo Tanks

A MC300 series cargo tank may be modified/stretched/rebarrelled and re-
certified as a MC300 series cargo tank after 8/1/95, provided:

The work is done in accordance the current DOT400 series cargo tank 
specification; and

It is done in accordance with Section 180.413

The supplemental specification plate will still reflect the MC300 
specification.

If a MC300 series cargo tank has been modified/stretched/rebarrelled, but no 
documentation of the work exists, then the cargo tank cannot be recertified as a 
specification cargo tank per Section 180.405(b)(2)(ii). 
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How to Recertify a Cargo Tank to the Original Specification

MC306, 307, or 312 Cargo Tanks

Must have a specification plate on the cargo tank, but covered; or 

Sufficient records exist to verify that the cargo tank was originally built to a 
specification AND positive identification of the cargo tank can be made.

If the cargo tank was stretched, rebarrelled, or modified, records are available 
verifying that the stretching, rebarrelling, or modification was performed in 
accordance with the National Board Inspection Code and the HMR

Procedure:

A Design Certifying Engineer or Registered Inspector verifies the cargo tank 
conforms to all applicable requirements of the original specification and furnishes 
to the owner written documentation that verifies the tank conforms to the original 
structural design requirements in effect at the time the tank was originally 
constructed. 

The cargo tank meets all applicable tests and inspections required by Section 
180.407(c). 

The cargo tank is recertified to the original specification in accordance with the 
reporting and record retention provisions of Section 180.417. 

If a U-1A form is required, a copy must be obtained from the National Board and 
retained. 

If the original certificate of compliance exists, it must be retained.  If it does not, 
the owner and Registered Inspector must create a certificate of compliance per 
Section 180.417(a)(3).

The certification documents required by Section 180.417(a)(3) must include both 
the date the cargo tank was originally certified to the specification and the date it 
was recertified. The specification plate on the cargo tank or the cargo tank motor 
vehicle must display the date the cargo tank was originally certified to the 
specification. 

DOT400 Series Cargo Tanks

If the cargo tank is required to have an ASME U Stamp:

The original manufacturer must have a U Stamp or the cargo tank cannot be 
certified
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The cargo tank must have been built according to the ASME Code or the cargo 
tank cannot be certified

Obtain the original design and construction records

Have a DCE perform the necessary calculations to verify structural integrity and
accident damage protection

Have the cargo tank inspected by a Registered Inspector for compliance with all 
specification requirements

Metal properties

Weld properties

Structural integrity

Rollover protection

Rear end protection device

Bottom damage protection

Sketches, drawings, calculations

Have all Part 180 tests and inspections performed by a Registered Inspector

Prepare a certificate of compliance per Section 178.345-15 and a specification 
plate and name plate per Section 178.345-14.
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If the cargo tank is not required to have an ASME U Stamp:

Obtain the original design and construction records

Have material properties and weld joint properties determined by laboratory 
testing of samples from the cargo tank

Have a DCE perform the necessary calculations to verify structural integrity and 
accident damage protection

Have the cargo tank inspected by a Registered Inspector for compliance with all 
specification requirements

Metal properties

Weld properties

Structural integrity

Rollover protection

Rear end protection device

Bottom damage protection

Sketches, drawings, calculations

Have all Part 180 tests and inspections performed by a Registered Inspector

Prepare a certificate of compliance per Section 178.345-15 and a specification 
plate and name plate per Section 178.345-14.



Repair (R Stamp) Checklist

Obtain copy of the most recent certificate from National Board (required every 3 years)

Ask about their last National Board audit (required every 3 years).  Ask to see a copy of 
the audit report.

Ask to see their Quality Control Manual (NBIC, Part 3, 1.6.2) – is it current to the last 
audit?  

o How many control copies do they have?  
o Control copies are required to be current. Part 3, 1.6.5.1 has an outline of what is 

required in the Quality Control Manual. They must include a section on routine 
repairs (3.3.2).

o The shop must have access to copies of the NBIC and ASME Codes (either 
manuals or electronic access)

 If repairs requiring an R stamp are performed at locations other than the address of the 
repair facility where the R stamp is issued, the R stamp authorization will indicate that 
off-site repairs using this R stamp are authorized, but the off-site location must follow the 
quality control procedures of the location identified in the R stamp application and the 
documents that support these off-site repairs must be maintained at the main location.

Note that off-site repairs do not apply to a fixed location. A separate "R" stamp must be 
issued for each fixed facility location.

The National Board requires a separate application for each plant or shop.  They must 
notify the National Board of any change in ownership, name, location, or address. The R
is the property of the National Board. NBIC can restrict their operations to shop only, 
field only, or both.

Section 180.413(b)(6) refers repairs of MC330 and MC331 to Section 178.337-16, which 
requires various Non-Destructive Exams (NDE) after repairs have been completed to the 
cargo tank wall.

o The ASME Code requires personnel conducting these NDE to meet certain 
qualifications, depending upon the exam.  Examples of NDE are post-weld heat 
treatment, Wet Fluorescent Magnetic Particle Exam (WFMPE), etc.  

o Obtain the names of facility personnel who conduct the NDE, and verify their 
qualifications.  

o Ask to see their repair documentation, including documentation of the required 
NDE. A discussion of required NDE documentation is included in the WFMPE 
section of the CTFR procedures manual.

Repairs to pressure vessels must comply with CGA Tech Bulletin TB-2 and NBIC Code.  
Welds to CT wall must comply with Section 178.337-16 (post-weld heat treatment, 
hydrostatic test, and WFMPE).

Do they provide the CT owner with all the documentation required by Section 
180.413(f)?  

Drawings of repairs are required unless the original code of construction (e.g., CFR 49 
and ASME Code) and U-1A form are available.

If the facility is applying supplemental specification plates or repair plates, ensure the 
supplemental plate has all required information.



Cargo tanks must be cleaned and purged prior to welding (180.413(a)(2)).  How do they 
accomplish this and do they keep any documentation (not required)?

Routine repairs are listed in NBIC, Part 3, 3.3.2(d).

The WFMPE is required to ensure defect is completely removed and if the defect is 
through the full thickness, a full penetration weld must be done (3.3.4.1).  

o For wasted areas, the weld build up must have a WFMPE (3.3.4.3(k)).

Employees conducting CT repairs are hazmat employees and must comply with the 
training requirements of the HMR.

RIs certifying repairs under Section 180.413(b) must be knowledgeable in the applicable 
DOT specifications, Part 180, the ASME Code, and the NBIC.

Reviewing Repair Records
All welding on CT walls for ASME Code cargo tanks (U Stamped cargo tanks) must be 
done by an R stamp shop.  The R stamp holder must certify all CT repairs. (U Stamp 
shops may conduct repairs on CTMVs that are NOT marked with a U Stamp.)
(180.413(a))

 Sample the repair files maintained by the facility.  
o If less than 10 repairs have been conducted in the last 365 days, all files should 

be reviewed.  
o If more than 10 repairs have been conducted in the last 365 days, 10% of those 

files should be reviewed.

Verify the facility is conducting complete leakage tests after repairs on valves and piping.
o The leakage test must be done AFTER the installation of piping onto the cargo 

tank (Section 180.413(c)).  
o Cargo tank owners are required to maintain documentation of leakage or 

pressure tests completed after repairs.  
o Ask the facility if they provide such documentation (Section 180.413(f)). There is 

an interpretation that states the documentation must comply with Section 
180.417. 

If the repair includes welding on the cargo tank wall, the facility must do a pressure test.
o  The pressure test must be done AFTER the installation of piping onto the cargo 

tank (Section 180.413(c)).  
o Cargo tank owners are required to maintain documentation of leakage or 

pressure tests completed after repairs.  
o Ask the facility if they provide such documentation (Section 180.413(f)).  There is 

an interpretation that states the documentation must comply with Section 
180.417. 

Repairs and alterations to ASME certified cargo tanks must be documented per the NBIC, Part 
3, Section 5.  These forms must be completed by the U/R Stamp holder.  



Copies of these forms must be given to the cargo tank owner and retained by the U/R Stamp 
holder:

 R-1:  Report of Repair
 R-4:  Report Supplementary Sheet, when R-1 has insufficient space.
 R-3:  Report of Fabricated Parts or Manufacturer’s Partial Data Reports (list of parts 

fabricated by welding), if applicable.
 Copy of the Manufacturer’s Data Report, if available.

The following forms are only required for U Stamped CTMVs and only on a “major repair.”  The 
HMR does not define a major repair, but the ASME Code defines it as over 100 square inches:

 R-2: Report of Alteration
 R-4:  Report Supplementary Sheet, when R-2 has insufficient space.
 R-3:  Report of Fabricated Parts or Manufacturer’s Partial Data Reports (list of parts 

fabricated by welding), if applicable.
Copy of the Manufacturer’s Data Report, if available. 

For repairs on non-ASME Code cargo tanks (any CT not stamped with a U-Stamp), the 
following is NOT required: Authorized Inspector (AI) certification; R-Form; or R stamp on CT.
(180.413(a)(1)(ii))

If the pressure vessel is originally registered with the National Board, an original R-2 with 
attachments must be registered with the National Board for any alterations.

Section 5.7.1 (NBIC) requires a repair nameplate to be attached to the pressure vessel and 
Section 5.7.3 (NBIC) requires an alteration nameplate to be attached to the pressure vessel.  

Welder Qualifications, ASME Code, Section IX
Welders that are employed by R Stamp or U Stamp facilities must meet the qualification 
requirements of Section IX of the ASME Code.  The ASME does not certify individual welders, 
the welder employer does.  

When conducting a CTFR at a U/R stamp shop, ask to see the Welding Operator Performance 
Qualification records which should include:

Documentation of training and written tests received on various weld procedures
Welder continuity log (sometimes called “the traveler”)-- a list of welding activities broken 
out by each welder
Each welder must have a unique stamp (# or letter).  Welder must stamp weld every 3 
feet or log it on quality control log for each vessel.  The employer must have a written 
procedure on how they identify an individual welder’s work. 
Procedure Qualification Record: Each welder must be qualified by the employer for 
each welding process used in production welding.  This must be done by having the 
welder weld various samples, which are subjected to various tests.  These test records 
must be retained by the employer.
Are the welders qualified for each type of metal they work with?If welder hasn’t welded in 
6 months, he/she must be retested.  He/she can weld on anything; they don’t have to 
weld on an ASME vessel.
The facility should have the coupons the welder welded together and the test results 
showing he/she passed.



Lap Patches
HM-213, which became effective 10/1/2003, amended Section 180.413(a)(1), which requires all 
repairs to meet the NBIC in effect at the time the repair is done.  Therefore, any lap patch 
installed after 10/1/2003 on a DOT specification cargo tank is in violation of the FHMR.

PHMSA recommends that a RI that encounters a lap patch on a MC306 tank should “note it, 
report it to the owner or carrier and approve the requalification of the tank.  A lap patch installed 
after 10/1/03 must be removed.”

ASME Data Plates
The ASME marking is required by Section 178.337-17.

The ASME marking requirements are found in UG-116 of the ASME Code.  They 
include:  Official Code “U” symbol; name of manufacturer, preceded by the words 
“certified by”; maximum allowable working pressure (MAWP/design pressure); minimum 
design metal temperature, in degrees Fahrenheit at MAWP; manufacturer’s serial 
number; year built; type of construction used; etc.  



 





















SECURITY PLAN CHECKLIST

This checklist discusses the key items that should be checked when reviewing a security plan for 
compliance.

Be sure to refer to a current version of the FHMR so you have the most up to date requirements 
for security plans.

Who Needs One
Anyone who offers or transports any of the HM in the quantities listed in Section 172.800.  
Review Section 172.800(b) carefully to determine if the company must have a security plan.  
Some hazard classes/divisions refer to a “Large Bulk Quantity.”  Remember that Large Bulk 
Quantity refers to the actual quantity transported, not the capacity of the package.  You will need 
to document the exact amount that was transported. For farmers, review the exception in Section 
172.800(c).

Sensitive Security Information Marking
This marking is a USDHS/TSA regulation.  It includes specific language that must appear on each 
page of the security plan, including front and back covers.  The words “SENSITIVE SECURITY 
INFORMATION” goes on the top of each page, and the Warning statement goes on the bottom of 
each page.

49 CFR § 1520.13 Marking SSI.  

(a) Marking of paper records. In the case of paper records containing SSI, a covered person 
must mark the record by placing the protective marking conspicuously on the top, and the 
distribution limitation statement on the bottom, of— 
(1) The outside of any front and back cover, including a binder cover or folder, if the 
document has a front and back cover;
(2) Any title page; and
(3) Each page of the document.

(b) Protective marking. The protective marking is: SENSITIVE SECURITY INFORMATION.

(c) Distribution limitation statement.  
The distribution limitation statement is:
WARNING: This record contains Sensitive Security Information that is controlled under 49 
CFR parts 15 and 1520. No part of this record may be disclosed to persons without a ‘‘need 
to know’’, as defined in 49 CFR parts 15 and 1520, except with the written permission of the 
Administrator of the Transportation Security Administration or the Secretary of 
Transportation. Unauthorized release may result in civil penalty or other action. For U.S. 
government agencies, public disclosure is governed by 5 U.S.C. 552 and 49 CFR parts 15 
and 1520.

(d) Other types of records. In the electronic and magnetic records, a covered person must 
clearly and conspicuously mark the records with the protective marking and the distribution
limitation statement such that the viewer or listener is reasonably likely to see or hear them 
when obtaining access to the contents of the record.



Reviewing Security Plans
There isn’t a specific number of missing elements that would result in a violation of having a plan 
that doesn’t conform to all the subpart requirements.  The use of that cite is a judgment by the 
investigator that the plan is missing a sufficient number of elements to warrant a violation.

Be cautious about making subjective judgments that the company failed to cover a particular topic 
sufficiently or requiring the company to have specific security measures. For example, during a 
review, you find a security plan that discusses a particular required area, such as En Route 
Security, but is limited in what is included in that section.  Normally this is not a violation, due to 
the vagueness of the regulation.  While the SCR asks about the “adequacy” of certain elements, 
whether a plan is adequate or not is generally not enforceable. If you believe it may rise to the 
level of a violation, contact your FPM.

When considering enforcement for security plans, be sure to have documentation of HM 
shipments that are subject to the security plan requirements. In addition, a copy of the security 
plan should be included in the case evidence.  Be sure to treat the security plan like you would
Personal Identification Information (PII) – shred paper copies when no longer needed; email 
attachments should be password protected, etc. Also, you should obtain a copy of any 
documents that the company presents as their security plan so you can refute defenses that they 
provided it later.

Another factor to consider when planning enforcement is that the SSI marking is not referenced in 
the FHMR, so many shippers and motor carriers are not familiar with the requirement.  Discretion 
is recommended if the lack of the SSI marking is the only security plan violation.

Keep in mind that Section 172.804 permits the use of security plans developed under the 
regulations of other federal agencies, international organizations, or industry organizations, 
provided the security plan addresses all the requirements of Subpart I of Part 172.

If the company is a pure shipper, they need to acknowledge the “Enroute Security” element in 
their plan by stating they don’t have any vehicles.  It should also explain how they work with 
motor carriers to ensure their shipments are secure enroute.

Avoid recommending specific security measures. The FMCSA, PHMSA, and TSA web sites 
all have security guidance for trucking companies.



Security Plan Checklist

Y/N Required Item
Plan must be written 172.802(c)
Is the plan specific to their company, or is it something they got off the internet and put 
their name on?
Do they keep the plan secured?  Are copies lying around or generally available?

Plan must be reviewed annually and revised/updated as necessary 172.802(c)

Look for a date the plan was completed or some notation of a review

Must be retained for as long as it is in effect 172.802(c)

Must be available to employees who have a responsibility under the plan 172.802(c)

Does not mean they have to have their own copy

When revised, all employees who have a responsibility under the plan must be notified 
and all copies of the plan must be of the date of the most current revision 172.802(c)

Plan must be retained on site and made available for inspection 172.802(d)

Must have the SSI marking on every page, including front and back covers

Must identify by job title the Senior Management Official responsible for overall 
development and implementation of the plan 172.802(b)(1)

Must identify the security duties for each position or department that is responsible for 
implementing the plan and the process of notifying employees when specific elements of 
the plan must be implemented 172.802(b)(2)

Must include the following elements:

Risk Assessment for each site that is site-specific 172.802(a); must be in writing 
and part of the security plan (172.802(c)).  Must identify the threats and 
vulnerabilities their company faces.  Plan must identify how those threats and 
vulnerabilities will be mitigated.

Personnel Security 172.802(a)(1)

Unauthorized Access 172.802(a)(2)

En Route Security 172.802(a)(3)

Training Plan 172.802(b)(3) in compliance with 172.704(a)(4) and (5) – every 3 
years or when security plan is changed and all employees with duties under the 
security plan

Be sure to check for completion of the training every 3 years.  See the HM 
Training checklist for details.

NOTE: If the carrier has a HMSP and the security plan is in violation, consider citing 
them for 390.35, falsification of their MCS-150B certification.  The MCS-150B requires a 
specific certification that the carrier has a satisfactory security plan.

Are they following the elements of their own plan?  Ask for verification of compliance with 
their plan elements.  Note that if they are not following their own plan, the company can 
choose to just remove those elements.



DEPARTMENT OF TRANSPORTATION
SHORT GUIDE TO HANDLING SENSITIVE SECURITY 

INFORMATION (SSI) FOR EXTERNAL PARTIES

1) Do not leave SSI unattended on your desk, in your office or any other place 
you carry it. Remember to check for SSI, when you leave for meetings, lunch, 
brief trips to the restroom, filing room, a colleague's office or before you leave at 
night. In these cases be sure to place it in a locked desk drawer, or locked file 
cabinet.

2) Turn off or lock your computer when working with SSI before you leave your 
desk to ensure that no SSI is compromised.

3) Only share SSI documents or information with a covered party who has a 
need to know. When in doubt, contact the DOT Office of Intelligence, Security, 
and Emergency Response at (202) 366-6525 or SSI@dot.gov. Do not discuss 
SSI at all with friends or family (unless they are covered parties with a need to 
know), and do not discuss SSI with colleagues in public places. If you need to
discuss SSI over the telephone, make every effort to use a land line and be 
aware of your surroundings. If forced to discuss SSI in a public place, use 
common sense and discuss as privately as possible - not within the ear-shot of 
other people. If it is necessary to mention SSI over a cellular phone, take all 
precautions to discuss sparingly and privately.

4) Do not deliver any SSI to anyone by leaving it unattended on their desk; 
personally hand deliver any SSI to the intended recipient. You have a duty to 
make sure that the SSI recipient knows that the document(s) contain SSI so they 
can take appropriate steps concerning SSI handling protection.

5) When carrying or delivering SSI, place in an unmarked folder or envelope.

6) Do not take SSI home, either hard or soft-copy, without written permission 
from your supervisor. If you do take SSI home, always keep the SSI on your 
person (ideally in a locked briefcase) during transit and protect as you would in 
your office.

7) Password-protect all SSI documents sent via e-mail. Do not include the 
password in the body and/or e-mail introduction forward. Passwords shall 
conform to the following guidelines: eight character minimum length; at least one 
letter capitalized, contain at least one number; and not be a word in the 
dictionary. Take the correct password precaution and disclose the password to 
the recipient in person or by phone.



8) SSI should always be marked as such with a protective marking in the header 
and a distribution limitation statement in the footer (see below). For paper 
records, the protective marking must be at the top and the distribution limitation 
statement at the bottom of (1) the outside of any front and back cover, including a 
binder cover or folder, if the document has a front and back cover; (2) any title
page; and (3) each page of the document. When in doubt whether a document 
should be marked SSI, contact the DOT Office of Intelligence, Security, and 
Emergency Response at (202) 366-6525 or SSI@dot.gov. 

9) No SSI should be posted or appear on your Internet or Intranet web sites 
without prior approval. It is your duty to be diligent in observing any SSI that 
erroneously appears and contact the appropriate parties to have it removed. You 
may contact the DOT Office of Intelligence, Security, and Emergency Response 
at (202) 366-6525 or SSI@dot.gov for assistance. 

10) Properly dispose of all SSI in your possession that you no longer need (e.g., 
extra copies, obsolete versions, etc.) by using a shredder or cutting manually to 
less than an inch. SSI on electronic media should be destroyed so as to render 
the media unusable and preclude its reconstruction.  

Protective Marking:
(header): SENSITIVE SECURITY INFORMATION Distribution Limitation 

(footer): WARNING: This record contains Sensitive Security Information that is 
controlled under 49 CFR parts 15 and 1520. No part of this record may be 
disclosed to persons without a "need to know", as defined in 49 CFR parts 15 
and 1520, except with the written permission of the Administrator of the 
Transportation Security Administration or the Secretary of Transportation. 
Unauthorized release may result in civil penalty or other action. For U.S. 
Government agencies, public disclosure is governed by 5 U.S.C. 552 and 49 
CFR parts 15 and 1520.





FMCSA SECURITY TALKING POINTS

GENERAL SECURITY INFORMATION

If the company is not subject to the security plan requirements of Part 172 
Subpart I, recommend  that a security plan be developed and implemented. It 
should include: 

o Personal Security 
o Unauthorized Access
o En Route Security 
o Technical Innovations 
o Management Prerogatives 
o Communications 
o Readjustment Based Upon Current Conditions

Request the company include security in all decision-making processes. 
Recommend that management include all levels in security decisions. 

PERSONNEL SECURITY

Ask officials to recognize that employees can be substantial security risks. 
Review a driver list with the official and, if possible, identify those drivers 
whose names can be linked to one the countries that have been identified 
that support terrorist activities or otherwise represent a security threat. 
Ensure that detailed background checks have been performed on these 
individuals as required by the regulations. Recommend more detailed 
background checks for suspicious individuals. Look at the following for 
indicators: 

o Gaps in employment 
o Frequent job shifts 
o All names used by the applicant 
o Type of military discharge 
o Citizenship 
o Present and prior residence information 
o Personal references 
o Criminal history 

Verify U.S. citizenship for all employees. 
For those employees who are not U.S. citizens, verify that all immigration 
papers are on file and properly documented. 
Make sure that interviews are conducted when hiring new drivers/employees. 
Obtain information that will help to appraise the personality, character, 
motivation, honesty, integrity, and reliability and to judge his appearance and 
personnel characteristics face to face. 
Any information or suspicious activity discovered during the review of these 
files should be reported immediately to your SD/DA for notification of the 
local FBI office. 



UNAUTHORIZED ACCESS

Is there adequate lighting for the facility grounds? 
Are HM storage areas at the carrier's facility secured in fences or buildings? 
Consider requiring personnel identification cards/badges for access to areas 
with HM. 
Check the adequacy of locks and other protective measures. 
Require records for removal of HM from secure locations. 
Does the company protect HM using alarms and/or other security systems? 
Reinforce with drivers the importance to remain aware of their surroundings 
at all times 
Consider if a guard force is appropriate (DOD Shipments, PIH, RAM, other). 
Recommend standard procedures on control of packages 
Educate all personnel on package control measures 
Provide notices to employees on package control procedures. Post procedures 
prominently at appropriate locations 
Conduct security spot checks of personnel and vehicles 
Do not accept any hazardous materials shipments from unfamiliar shippers. 
Perform credit checks and use other readily available services to determine 
the authenticity of the business (shippers). 
Be familiar with vendors that service your facility 

EN ROUTE SECURITY

Avoid high population centers, including downtown and/or metropolitan areas 
where possible. 
Use alternate routes that avoid high population areas. 
Ensure that all Hazardous Materials are delivered expeditiously. 
Instruct drivers to lock vehicles when stopped. 
Avoid tunnels and bridges where possible. 
Reinforce attendance and parking rules in 49 CFR Part 397. 
Consider if a guard is appropriate. 
Instruct drivers not to discuss details of their route, daily routine, or what 
they transport.



TECHNICAL INNOVATIONS

Make yourself aware of technical innovations that could assist in security such 
as cell phones, satellite tracking, and surveillance systems. 
Look at state of the art locks and seals. 
Are access control systems appropriate? 
Consider tamper proof locking features for 5th Wheels (so that trailers can't 
be stolen). 
Consider use of blanket-type alarms that signal when blanket is moved (more 
appropriate for small carriers). 
Consider installing electronic engine controls that require a code, in addition 
to a key, to start a vehicle. 

MANAGEMENT PREROGATIVES

Include fingerprinting and photographs of applicants in the employment 
process. 
Be aware of personal identify theft such as using stolen social security 
numbers, references, etc. 
Consider running criminal background checks on individuals with access to 
very sensitive materials (explosives, poison gases, biological agents) 
Consider implementing security training for employees that includes: 

o Company Security Objectives 
o Specific Security Procedures 
o Employee Responsibility 
o Organizational Security Structure 

COMMUNICATIONS

Develop a communications network with others in the industry in an effort to 
share information to determine if there is a pattern of activities that, when 
taken alone are not significant, but when taken as a whole generate concern. 
Develop a means of communication within the physical plant and the vehicle 
(cell phones, satellite tracking, radios, etc.) Is the system capable of reaching 
all key personnel? 
Security messages should be presented to employees in various methods 
such as newsletters, bulletin boards, etc. 

READJUSTMENT BASED UPON CURRENT CONDITIONS

Emphasize that terrorist activities tend to happen in groups. Security should 
be heightened if new attacks begin. 
Increase security measures if U.S. begins military activity in foreign countries. 

OTHER

Request that drivers watch for any suspicious activities in their vicinity. If 
drivers should witness any suspicious activities, they should immediately 
report it through 311 or 911. 
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Reference
Special Provision 380

173.12
173.13

173.226(f)

177.839(a)

177.840(a)(3)
177.841(e)

177.841(f)

177.848(a)(1)

177.848(i)



Description
Relief from segregation for acrolein, stabilized, UN1092 in certain circumstances

Relief from segregation for hazardous wastes in certain circumstances
Relief from segregation for certain Class 3, Division 4.1, 4.2, 4.3, 5.1, 6.1, and Class 8 in certain circumstances
Relief from segregation for Division 6.1, PG I, Zone A materials in certain circumstances

Nitric acid above 50% can't be stacked above anything else
Relief from segregation for Division 2.3, PG I, Zone A materials with Division 2.1, Class 3, 4, 5, and 8 in certain 
circumstances
Division 6.1 PG I or II and all PIH labeled packages can't be transported with foodstuffs, excepted as provided

Relief from segregation for Division 61, PG I, Zone A materials that are a hazardous waste with Class 3, 4, 5, and 8 
in certain circumstances

Segregation table only applies to HM that is labeled or placarded, including subsidiary labels (177.848(e)(6))

Relief from segregation for Division 4.2 with Class 8 in certain circumstances



Written By Duane Plumski - DCE

2/16/2018

OD 72 in.
Barrel Shell Length 520 in.

Head Surface Area 33.43 ft.^2
Shell Surface Area 816.81 ft.^2

Total Surface area 884 ft.^2 (2 X Head Surface Area  + Shell Surface Area)

STRAIGHT ROUND SURFACE AREA CALCULATOR
(Barrel Shell + 2 Heads)

(Inputs in Yellow)



Written By Duane Plumski - DCE

2/16/2018

Large OD 84 in.
Small OD 68 in.
Barrel Shell Length 468 in.  

Small Head Surface Area 29.82 ft.^2
Shell Surface Area 775.97 ft.^2

Total Surface area 836 ft.^2 (2 X Small Head Surface Area  + Shell Surface Area)

ROUND CONICAL SURFACE AREA CALCULATOR
(Symetrical Barrel Shell + 2 Heads)

(Inputs in Yellow)



Written By Duane Plumski - DCE

2/16/2018

Large OD 78 in.
Small OD 68 in.
Barrel Shell Length 234 in.  

Small Head Surface Area 29.82 ft.^2
Shell Surface Area 372.67 ft.^2

Total Surface area 402 ft.^2 (Small Head Surface Area  + Shell Surface Area)

(Inputs in Yellow)

ROUND CONICAL SURFACE AREA CALCULATOR
(Half Barrel + 1 Small OD Head)



Written By Duane Plumski - DCE

2/16/2018

Barrel Width 92 in.
Barrel Height 66 in.
Barrel Shell Length 234 in.  

Head Surface Area 33.12 ft.^2
Shell Surface Area 408.73 ft.^2

Total Surface area 475 ft.^2 (2 X Small Head Surface Area  + Shell Surface Area)

STRAIGHT ELLIPTICAL SURFACE AREA CALCULATOR
(Barrel Shell + 2 Heads)

(Inputs in Yellow)



HM SECURITY SENSITIVITY VISIT PROGRAM
SUSPICIOUS ACTIVITY REPORT

: 

UUNNIITTEEDD SSTTAATTEESS DDEEPPAARRTTMMEENNTT OOFF TTRRAANNSSPPOORRTTAATTIIOONN
FEDERAL MOTOR CARRIER SAFETY ADMINISTRATION



HM SECURITY SENSITIVITY VISIT PROGRAM
SSUUSS PP II CC II OOUU SS AACC TT II VV II TT YY RREE PP OO RRTT

SECTION I REASON FOR REPORT (CHECK ALL THAT APPLY)

1. FEDERAL BUREAU OF INVESTIGATIONS (FBI) REFERRAL

DATE:

FBI CONTACT:

TELEPHONE:

E-MAIL:

ADDRESS:

2. Driver(s) found without proper license and/or endorsement.

3. Driver(s) found without proper immigration credentials.

4. High rate of other CDL and/or immigration violations.

5. Other (Explain Below): 

OTHER: 

SECTION II SSV CONTRACT INFORMATION

DATE: 

MOTOR CARRIER: 

U.S. DOT #:

ADDRESS: 

CITY: 

STATE: ZIP: 

CARRIER OFFICIAL: TITLE:

TELEPHONE #:

UUNNIITTEEDD SSTTAATTEESS DDEEPPAARRTTMMEENNTT OOFF TTRRAANNSSPPOORRTTAATTIIOONN
FEDERAL MOTOR CARRIER SAFETY ADMINISTRATION



SECTION II I SUSPICIOUS DRIVER DATA 

NAME: REASON CODE 1-5
Reference Section I

A.K.A.:

ADDRESS: 

CITY: 

STATE: ZIP: 

DATE OF BIRTH: 

DRIVERS LICENSE #: ISSUE STATE: 

SOCIAL SECURITY #:

NOTE: USE SECTION III ATTACHMENT FOR ADDITIONAL DRIVERS

SECTION IV SUSPICIOUS ACTIVITY DESCRIPTION

SECTION V HOW WAS SUSPICIOUS ACTIVITY DISCOVERED

SECTION VI SUSPICIOUS ACTIVITY DOCUMENTATION

SECTION VII INVESTIGATING AGENCY & EMPLOYEE

AGENCY: FMCSA Division or State Agency

ADDRESS: 

CITY/STATE/ZIP: 

EMPLOYEE NAME: SI CODE #:

TELEPHONE #:



SECTION II I SUSPICIOUS DRIVER DATA

NAME: REASON CODE 1-5
Reference Section I

A.K.A.:

ADDRESS: 

CITY: 

STATE: ZIP: 

DATE OF BIRTH: 

DRIVERS LICENSE #: ISSUE STATE: 

SOCIAL SECURITY #:

SECTION II I SUSPICIOUS DRIVER DATA

NAME: REASON CODE 1-5
Reference Section I

A.K.A.:

ADDRESS: 

CITY: 

STATE: ZIP: 

DATE OF BIRTH: 

DRIVERS LICENSE #: ISSUE STATE: 

SOCIAL SECURITY #:

SECTION II I SUSPICIOUS DRIVER DATA

NAME: REASON CODE 1-5
Reference Section I

A.K.A.:

ADDRESS: 

CITY: 

STATE: ZIP: 

DATE OF BIRTH: 

DRIVERS LICENSE #: ISSUE STATE: 

SOCIAL SECURITY #:



SECTION II I SUSPICIOUS DRIVER DATA

NAME: REASON CODE 1-5
Reference Section I

A.K.A.:

ADDRESS: 

CITY: 

STATE: ZIP: 

DATE OF BIRTH: 

DRIVERS LICENSE #: ISSUE STATE: 

SOCIAL SECURITY #:

SECTION II I SUSPICIOUS DRIVER DATA

NAME: REASON CODE 1-5
Reference Section I

A.K.A.:

ADDRESS: 

CITY: 

STATE: ZIP: 

DATE OF BIRTH: 

DRIVERS LICENSE #: ISSUE STATE: 

SOCIAL SECURITY #:

SECTION II I SUSPICIOUS DRIVER DATA

NAME: REASON CODE 1-5
Reference Section I

A.K.A.:

ADDRESS: 

CITY: 

STATE: ZIP: 

DATE OF BIRTH: 

DRIVERS LICENSE #: ISSUE STATE: 

SOCIAL SECURITY #:
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THE WET FLORESCENT MAGNETIC PARTICLE EXAM

There is considerable confusion in the cargo tank industry and the enforcement community 
regarding the Wet Florescent Magnetic Particle Exam (WFMPE). This bulletin will explain what 
it is, when it has to be performed, what equipment is required, and who is qualified to perform 
the exam.

The WFMPE is one type of Non-Destructive Exam (NDE) identified in the ASME Code.  ASME 
refers to the exam as the “magnetic particle exam (MT).”  In the field it is commonly called the 
“wet mag test” or the “black light test.”  The use of the WFMPE is mandated for certain cargo 
tank motor vehicles per the Federal Hazardous Materials Regulations (HMR; 49 CFR Parts 100-
180).

What Cargo Tank Motor Vehicles are subject to the WFMPE?
Since the WFMPE is an internal exam, it only applies to cargo tank motor vehicles when they 
are equipped with manholes.  It is required on any MC330, MC331, or non-specification cargo 
tank operated under §173.315(k) when:

It is made of: And used to transport:
Quenched and Tempered (QT) Steel Liquefied petroleum gas;

Anhydrous ammonia; or 
Any other hazardous material that 
causes stress corrosion cracking.

Not Quenched and Tempered (NQT) steel
without postweld heat treatment

Anhydrous ammonia; or 
Any other hazardous material that 
causes stress corrosion cracking.

What is QT?
“QT’ means Quenched and Tempered and “NQT” means Not Quenched and Tempered.”  QT is 
a manufacturing process where the metal is heated until it is cherry red (above its upper critical 
temperature) and the cooling is controlled by quickly dipping the metal in oil, water, or brine.  
This is followed by a tempering period in a fired furnace.

This process makes the metal more flexible.  The QT process aligns the molecules of the metal 
in a uniform pattern.  It is intended to enhance the toughness of the metal.  QT metal is lighter 
than NQT steel, making it very popular for transport tankers.

QT tanks are approximately ¼” thick; NQT tanks are approximately ½” thick. This is a general 
rule and not an absolute, and is only intended to assist you with identifying a QT cargo tank.

The reason it is important to know if the tank is QT or NQT is because lading that is corrosive to 
metal will make QT metal more brittle and subject to stress corrosion cracking.  To be corrosive 
to the metal does not mean it has to be a Class 8 material.  

Anhydrous ammonia and the contaminants in liquefied petroleum gas and can be very corrosive 
to QT metal.  For this reason, the use of QT cargo tank motor vehicles is restricted and specific 
information must be included on the shipping paper for these two HM:



HM Shipping Paper 
Notation for QT CTs

Shipping Paper 
Notation for NQT 

CTs

Shipping 
Paper 

Reference

Package 
Authorization 

Reference
Anhydrous 
Ammonia

“0.2 PERCENT 
WATER”

“NOT FOR Q AND T 
TANKS”

Section 
172.203(h)(1)

Section 
173.315(a)(2), 
Note 14

LPG “NONCORROSIVE” 
or “NONCOR”

“NOT FOR Q AND T 
TANKS”

Section 
172.203(h)(2)

Section 
173.315(a)(2), 
Note 15

All MC331, MC330, and non-specification cargo tank motor vehicles operated under 
§173.315(k) must be marked QT or NQT per Section 173.328(c).

Shippers of anhydrous ammonia and liquefied petroleum gas are required to conduct periodic 
testing of their material to ensure it meets the requirements for the proper type of cargo tank.

How do I know if I have a QT cargo tank?
While the cargo tank is required to be marked QT or NQT, sometimes the marking may be 
missing or even incorrect.  On either the ASME Name plate or the ASME U-1A form, identify the 
material the cargo tank is constructed from.  If the material code is one of those listed below, it 
is QT steel:

1. SA-517 with a letter designation listed after (ignore the letter codes after the number)
2. 1204 or with a number designation listed after*
3. 1298 with a number designation listed after*
*1204 and 1298 were numbers given to SA-517 material during the approval period with 
ASME.

Also, on the ASME U-1A form, look at the Tensile Strength (TS).  If it is 115,000, it is QT steel; if 
it is not QT steel, it will be significantly lower, in the 85,000-89,000 range.

Note:  The HMR allows the ASME Name Plate and the DOT Specification Plate to be separate 
plates or combined into one.  The HMR requires the shell and head material to be on the ASME 
Name Plate.



If I have a NQT cargo tank, how do I know if it was postweld heat treated?
Earlier it was stated that a NQT cargo tank motor vehicle only required the WFMPE if it was not 
postweld heat treated and transported anhydrous ammonia or any other hazardous material that 
causes stress corrosion cracking.  So how do I determine if it was or was not postweld heat 
treated?

Like the QT determination, you need to examine either the ASME Name Plate or the ASME U-
1A form. The information may not appear on older ASME Name Plates, but on more recent 
plates it can be verified by the presence or absence of the letters “HT.”  In the picture below,
look at the top left corner.  Moving down, in order, the indicators are:  ASME Symbol; U Stamp; 
W – welded; RT1 – all welds were radiographed (x-rayed); HT – Heat Treated, as in postweld 
heat treated; UHT – manufactured to ASME Code Section VIII, Division 1.

In the picture below, focus on the top left corner.  Again, you see the ASME Symbol and U 
stamp (combined, pre-2013 style); the W indicator; the RT indicator; and the Div. 1 (older 
marking for UHT), but there is no HT marking, indicating this cargo tank was not postweld heat 
treated.

On the ASME U-1A form, look for the H.T. Temp indicator on Line 7.  If it is blank, then no 
postweld heat treatment was performed:



Note:  In the above example, the shell material (line 6) is SA-517 steel and the head material 
(line 8) is SA-516.  This is a very unusual violation of the ASME Code and the HMR.  This is an 
unauthorized package and the cargo tank motor vehicle must be taken out of service.

When must the WFMPE be performed?
The WFMPE must be performed immediately prior to and in conjunction with the pressure 
test, per Section 180.407(g)(3).  The reason the WFMPE is done prior to the pressure test is to 
ensure there are no existing cracks in the cargo tank wall prior to applying pressure to it.  



Who can perform the WFMPE?
The manufacturer or facility must certify that their Examiner meets the following requirements:

Has the vision, with correction, to read a Jaeger Type No. 2 Standard Chart at a 
distance of not less than 12”, and is capable of distinguishing and differentiating contrast 
between colors used.  Glasses may not be photosensitive.  These requirements must 
be checked annually.

Is competent in the techniques of the WFMPE, including conducting the exam and 
interpreting and evaluating results.

In addition, the HMR requires:

That the facility be registered with and hold a valid USDOT CT facility number.  Third
party facilities that come into a CT facility and conduct the WFMPE must have their own 
CT#.

The examiner meet the training and testing requirements of 49 CFR Section 172.704, 
specifically General Awareness, Security Awareness, and Function-Specific Training 
that includes: 

o Section V, Article 7, including SE-709 of the ASME Code;
o Section VIII, Division 1, Mandatory Appendix 6 of the ASME Code; 
o CGA Technical Bulletin TB-2; and
o 49 CFR Part 180 Subpart E.

What equipment is required to conduct the WFMPE?
Section 180.407(g) prohibits the use of permanent magnets (direct current).

The Yoke (alternating current magnet) must have a lift capacity of at least 10 lbs.  (Use 
of a 40 lb. weight suggests the magnet is direct current). The yoke must be calibrated 
annually with a plate that is marked with the weight of the plate.

The Black Light (ultraviolet light) must be measured with a black light meter prior to use, 
and whenever the light’s power source is interrupted or changed, and at the completion 

2. Light meters must be 
calibrated once a year.

The ferromagnetic wet particles must be of a color that sufficiently contrasts with the 
surface being examined. 

o The particles must be suspended in a suitable liquid medium as recommended 
by the particle manufacturer.  

o Fluorescent materials should be mixed according to manufacturer’s instructions 
and according to SE-709 (ASME Code Section V). 

The color contrast must be evaluated with a minimum light intensity of 100 foot-candles 
on the part surface.  This must be verified by a calibrated light meter.  In the case of U 
Stamp or R Stamp applications, the light meter must be witnessed and verified by the AI.

Reflectors, filters, glasses and lenses should be checked, cleaned and repaired as 
necessary.



How must the WFMPE be performed?
Mandatory Appendix 6 of Section VIII, Division 1 of the ASME Code, “Methods for Magnetic 
Particle Examination (MT) specifies how the WFMPE is to be performed.  

The WFMPE must be conducted following the procedures of Section V, Article 7 of the ASME 
Code and CGA Bulletin TB-2, which has been redesignated as CGA Bulletin P-26.  The HMR 
has adopted the 2015 version of the ASME Code and the 1980 edition of the CGA bulletin.  

Performing a WFMPE on a transport cargo tank takes a considerable amount of time.  It is 
generally a two-person job.

Examiners should be familiar with and comply with all applicable OSHA confined space 
regulations.

At the end of this document is Appendix A, which lists specific items that must be followed when 
conducting the WFMPE.

What are the Acceptable Results?

Per Mandatory Appendix 6, 6-3 and 6-4:
Defect indications are revealed by the retention of the wet magnetic particles within the 
defect.  Any indication with a dimension greater than 1/16” must be considered relevant.

o A liner indication is one having a length greater than three times the width.
o A rounded indication is one of circular design or elliptical shape with a length 

equal to or less than three times its width.
o Any questionable indications must be reexamined to determine relevance.

When indications are discovered, if they exceed these thresholds they must be repaired:
o Any liner indication described above.
o Any rounded indication greater than 3/16” (5 mm).
o Four or more rounded indications described above in a line separated by 1/16” 

(1.5 mm) or less, edge to edge.

Definitions of terms are found in Section V, Article 1, Mandatory Appendix I, I-121.4.

How are Repairs to be performed?

Per Mandatory Appendix 6, 6-5:
Defects must be removed or reduced to an imperfection of acceptable size.

When defects are repaired without welding (chipping or grinding), the area shall be 
blended into the surrounding surface.

Welding must be performed in accordance with a qualified welding procedure.

Indications believed to be non-relevant must be repaired or reexamined to verify the 
imperfection is of an acceptable size.

Once a repair is completed and blended into the surrounding surface, the area must be 
reexamined by WFMPE to verify the defect has been corrected.



All cracks and deformations must be repaired in accordance with the ASME Code, the 
NBIC, and the HMR (AI approved written procedure, R Stamp, CT#, qualified welder, 
proper materials, and when required, PWHT).

CGA P-26 permits grinding, but the wall thickness cannot be reduced more than .010”.

Post weld heat treatment is required, except for “minor weld repairs” (§180.413(b)(6)).
“Minor weld repair” is not defined in the regulations or in interpretations.

After welding, the area repaired must be inspected using the WFMPE and pressure 
tested to at least twice the MAWP for QT CTs, 1.5 times for non-QT CTs (per CGA P-26, 
formerly TB-2).

What has to be in the WFMPE Written Procedure?
Section V, Article 7 requires the WFMPE to be done in accordance with a written procedure 
(Article 7, T-721).  The required elements of the written procedure are contained in Appendix B 
of this document (Article 7, Table T-721).

The facility may write their own procedure.  If they are performing the WFMPE pursuant to the U 
stamp for manufacturing or the R stamp for repairs, the procedure must be certified by the 
Authorized Inspector.

What documentation of the WFMPE is required?
The WFMPE report must contain the elements specified in Article 1, T-190(a), and Article 7, T-
190(a).  A list of the required items is found in Appendix C of this document.

SE-709
SE-709 is a standard within Section V that provides detailed guidance on how the WFMPE 
should be conducted.  It is more of a training manual than a regulatory document and provides 
excellent background material for how the WFMPE is conducted and what equipment should be 
used, including pictures of various equipment.  

It also specifies the particle suspension formulas and has more detail on how to identify 
indications.  Refer to the Annex of this standard for excellent photographs of cracks discovered 
by the WFMPE.



APPENDIX A
WFMPE PROCEDURES

Thorough cleaning of all the welds inside the cargo tank, including scraping off all the rust 
and removal of any dirt, scale, grease, oils or other liquid residue.  On transports, this may 
take several hours.

The welds must be visually inspected for any discontinuity surface openings which may not 
attract and hold magnetic particles because of their width.

The exam must be in a darkened area and the examiner must be in the darkened area for 
at least 5 minutes to allow his/her eyes to adapt to the lack of light.

Every inch of all internal welding must be examined during the WFMPE, including 2” on
either side of the weld, measured from the weld bead; includes exterior welds that are 
discernable on the interior of the tank (per CGA P-26, formerly TB-2).

Verify the yoke is of sufficient width to meet this requirement in one pass.

All examinations shall be conducted with sufficient overlap to ensure 100% coverage at the 
required sensitivity.

The entire interior surface of the front and rear heads to be examined during the WFMPE 
(per CGA P-26, formerly TB-2).

The temperature of the particles and the surface being examined shall not exceed 135ºF.

The magnetizing current shall be turned on after the particles have been applied, except 
that particles from an aerosol spray can may be applied before or after the current is 
applied.

Each area must be magnetized in directions that would cross any crack regardless of the 
crack’s orientation.

At least two separate examinations shall be performed.  During the second examination, 
the lines of magnetic flux shall be approximately perpendicular to those used during the 
first examination.  

Yokes should be positioned to effectively overlap magnetized areas.  Black light should be 
close enough to the cargo tank wall to ensure effectiveness.

Speed of inspection should be slow enough to allow particle build up at cracks.

Visible light must be eliminated or substantially reduced.

Black light output diminishes with use and should be checked periodically according to the 
manufacturer’s instruction.  Inspectors should be equipped with a black light meter to verify 
the accuracy of the black light.

If the cargo tank wall is coated, it must be demonstrated that indications can be detected 
through the maximum coating thickness.  For the AC Yoke technique, the demonstration 
must be done in accordance with Mandatory Appendix I of Article 7, Section V.



APPENDIX B
REQUIRED ELEMENTS FOR WRITTEN PROCEDURE

Magnetizing Technique

Magnetizing current type or amperage outside range specified by this Article or as 
previously qualified

Surface Preparation

Magnetic Particles (Fluorescent, color, wet)

Method of particle application

Method of excess particle removal

Minimum light intensity

Existing coatings, greater than the thickness demonstrated

Nonmagnetic surface contrast enhancement, when utilized

Performance demonstration, when required

Examination part surface temperature outside the temperature range recommended by 
the manufacturer of the particles or as previously qualified

Optional Elements:

Shape or size of the examination object
Equipment of the same type
Temperature (within manufacturer range or as qualified)
Demagnetizing technique
Post-examination cleaning technique
Personnel qualification requirements



APPENDIX C
REQUIRED ELEMENTS FOR EXAMINATION REPORT

All the items specified in 49 CFR §180.417(b) and (c)

Procedure Identification

Identification of area examined

Identification of equipment, magnetizing process (continuous, true-continuous, residual), 
magnetic field strength, direction of magnetic field (circular or longitudinal) and type of 
current (alternating)

System performance/sensitivity checks

Type of Magnetic Particles (fluorescent, wet)

Personnel Identity and qualification level (I, II, or III), if applicable

Map, Sketch, or photos of areas examined

Material and thickness

Lighting equipment

Date of examination

Results of Exam
All indications must be documented, including the type of indications (linear or rounded), 
location, and extent (length, diameter, or aligned).



 

Appendix G - Red Flag Violations 
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Using Hazardous Material Package Inspection Program (HMPIP) 
Software 

HMPIP Policies and Procedures 

Goal of Using HMPIP 

All package inspections will be recorded using the HMPIP program, even if no violations are 
found.  
USDOT numbers should be assigned to newly identified shippers prior to exporting the data to 
the national HMPIP database.  
For purpose of FMCSA tracking, 30 package inspections, by a given investigator using HMPIP, 
will continue to constitute an HM package inspection CR and counted toward their certification.  
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The HMPIP software shall be used to record information on a package inspection that occurs at 
any location other than the place where the HM package originated.  
The CAPRI software should be utilized when conducting inspections at an HM shipper’s facility 
when the package originates from that shipper's facility.  
See Illustration HM-4: Package Inspection Questions and Answers  

Assigning USDOT Numbers when Conducting an Inspection Using the HMPIP

Illustration HM-20

Time to Take Enforcement Action

 

Notification of Packaging Violations 

Number of HMPIP Report Copies that Should be Printed and How to Distribute

o
o

o Illustration HM-21
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HM Packaging Inspection CR 
Ways in which HMPIP Supports the HM Packaging Inspection CR

o
o

o

Package Inspections are Credited in this Manner

Individuals who Should take HMPIP Enforcement Action

Investigations of HM 
Carriers and Shippers: General

Guidance concerning Electronic signatures and Documents  
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Investigations of HM Carriers and Shippers - General 
 

o

o
o

o
o

o
o

o

o

Enforcing our Denial of Access Authority 

Introduction
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Failing to promptly allow, 
upon demand, FMCSA to inspect and copy any record and/or inspect and examine equipment.

Failing to promptly allow, 
upon demand, FMCSA to inspect and investigate records and property.

Failing to promptly allow, upon demand, FMCSA to 
inspect and copy any record and/or inspect and examine equipment, lands, buildings or other 
property.

Enforcement Discretion

Settlement Guidelines
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Coordination with Use of Subpoenas

 

Probing Questions Related to AOBRD Systems  
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The Safety Management Cycle

How can I use this job aid? 

What should I keep in mind when using this job aid?

o
o
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Appendix Q: Crash Indicator Probing Questions 
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The Safety Management Cycle

How can I use this job aid? 

What should I keep in mind when using this job aid?

1.
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o
o
o

o
o
o
o

o

o
o

If so, request a copy.

2.

3.

o Request sample documents verifying the process (e.g., 
company policy on hiring; previous employer checks; 
dispatch records).

o
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4.

o

o
o

o
o

Request documentation on a specific sample of employees that 
shows frequency, content, attendance at, etc., the training 
required by the carrier.
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4.

o
o
o

o
o
o

o

o

o
o

· If so, request a copy.

5.
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5.

o Request descriptions and samples.

6.

o
o
o

o
· Request a written copy of the measures.

Appendix Q: Driver Fitness Probing Questions 
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1.

o If written, provide a description.
o If verbal, describe it.

o

o
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1.
o
o

o

o If so, is it written or 
verbal?

o If written, request the 
document.

o If verbal, request description.
o If there is no policy, why not?

o If so, is it written or verbal? 
o If written, request the 

document.

o If verbal, request description.
o If there is no policy, why not?

o If so, is it written or verbal?
o If written, request the 

document.

o If verbal, request description.
o If there is no policy, why not?

o
o
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1.

o
o
o

o

o

o

o

o

o

o
o
o
o
o

o If so, is it written or verbal?
o If written, request the 

document.

o If verbal, request description.
o If there is no policy, why not?

o
o

o
o
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1.

o If so, is it written or verbal? 
o If written, request the 

document.

o If verbal, request description.
o If there is no policy, why not?

o If so, are they written or 
verbal? 

o If written, request the 
documents.

o If verbal, request description.
o If there is no policy, why not?

2.

o
If so, request the documents.

o

o

o

o

o

o

o
o

o
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2.

o
o

o

o
· If so, request the documents.

o

· Request the company’s written policies and 
procedures. (Check to see if they are aligned 
with roles/responsibilities.)

o
o

·

o
· If so, request the document.

o

o
o

·
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2.
o

o

o
o

o

o

o

o
o

o
· Request the documents.

o
· Request the documents.

3.

o
· If so, request the documents.

o
· If so, request the documents.
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3.

o
· Request the supporting documentation.

o

· If so, request the documents.

· Request the DQ files for these drivers.
o

· If so, request the documents.
o

· If not, why not?

o
· Request the supporting documentation.

o
o

o

o
· If so, request to speak to them.

o

o
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3.

o

o

o

o

o

o
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3.



Page 30 

3.

o
o

·
o

o
o

o

o

o

o

o

o
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3.

o
o
o
o

o

4.

o
· Request the training materials.
· Request the recordkeeping (i.e., certificates) 

from the training.

o Request the training records for all employees 
assigned to special loads (e.g., HAZMAT, passenger).

o
o

o
o

· Request the documentation.
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4.

o
o

o
o

· Request the documentation.

o
o

· Request the documentation.

o

o
o

o

o
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4.

o
o
o

o
o

o

o
o

o

o
o
o

5.

o
· Request a copy of it.
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5.

o

o

o
· Request a copy of it.

o

o

o
o
o

· Request the supporting documentation.

o
o
o
o

o

o

· If so, how often?
o
o

o If so, request the document.
o
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5.

o
o
o

o

o

o

o

o

o

o
· Request the tracking document.

o
o
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5.

o
· If so, request the tracking documents.

o
o
o
o
o

o
o

o
· If so, request the tracking documents.

6.

o
o
o

o

o
o
o
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6.

o
· Request a copy of it.

o

o
o

o
o

· Request documentation of some instances 
when this has occurred in the form of training 
materials and a list of people who received the 
training.

o

o

o
o
o Request a written copy of the incentives and/or 

reward/recognition programs.

o
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6.

o
o

o
· Request a written copy of them.

Appendix Q: HM Compliance Probing Questions 

The Safety Management Cycle



Page 39 

How can I use this job aid? 

What should I keep in mind when using this job aid?

o
o

o

·

·
o

· If so, request a copy of your HMSP.
o

· If so, request a copy of your certificate.
o

· Request a copy of these reports.

o
o

Request the SPs.
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o Request a copy.

Request the HAZMAT shipping papers for the last year.

o
o

·

(Note: While at the carrier/shipper, the 
investigator should randomly test numbers for validity

o

o If written, request 
documents.

o If verbal, request 
description.

o

o

o If written, request 
documents.

o If verbal, request 
description.

o

o Request the written procedures.

o

o If written, request 
document.

o If verbal, request 
description.

o
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o
· Request the plan.

o

a Security Compliance Review has not been 
conducted within the last 12 months, the investigator should 
conduct one at this time.

o

o

o

o

o If written, request 
procedures.

o If verbal, request 
description.

o
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(Note: there may be more than one 
person responsible for each function. For example – one 
person for developing the procedures and another for 
providing the information to the driver.):

o
o
o

o
o
o
o
o
o

o If so, request the documentation.

o

o

o

o
· If so, request the documents. 

o

· Request the company’s written policies and 
procedures. (Check to see if they align with 
the roles.)
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o

o

o

o
· If so, request the documents.

o
o



Page 44 

o
o

o
o
o
o

o
· If the process or its results are documented, 

request the documentation.

o
o

o

o

o Request employee’s application for this position.

o
o

· If so, request the documents.
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o
o

· If so, request the documents.

o
o

o
o

o If so, what is the name and contact information for 
the contractor?

o
o
o Request copies of these training materials.

o
o Request copies of these training materials.

o
o Request copies of these training materials.
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o Request copies of these training materials.

o
o

o
o
o Request the training materials.

o

o Request copies of these training materials.

o

o

o

o

o
o
o Request training materials and records of 

attendance.
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o
o

o

o Request the documentation.

o If so, request documentation verifying where and 
when the training took place and a list of personnel 
who attended.

o
· If so, request the documents.
·

o

o Request the documentation. 

o

o

· Request the documentation. 
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o
· If so, request a copy of the documentation.
·

o
o
o

o

o
o
o

o
· If so, request the documentation.
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o
· Request a copy of it.

o

o
o
o Request the documentation.

o

o

o

o

o

o
o

o
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o Request the documentation.
o

o

o
o Request the documentation.

(NOTE: Refer to Part 385, Subpart E, Section 385.415(c)).
o

· Request the documentation.

o

·

·

o
· If so, request a copy.

o If not documented, request a verbal description.
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o

o
o
o

o Request a copy of it. 
o

o

o

o
o

o If so, request documentation. (Note: This 
documentation could be in the form of training 
materials and a list of people who received the 
training.)
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o

o

o
o Request a written copy of the programs.

o
Request a written copy of the documentation of these 
incentives and disciplinary measures?

Appendix Q: HOS Compliance Probing Questions 

The Safety Management Cycle
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How can I use this job aid? 

What should I keep in mind when using this job aid?

1.

o
· If written, request the document.
· If verbal, request description.
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1.

o
· If written, request the documents.
· If verbal, request description.

o

o
· If written, request the documents.
· If verbal, request description.

o

o

o

o
· If written, request the documents.
· If verbal, request description.

o
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1.

o

o
· If written, request the document.
· If verbal, request description.

o

2.

o
· If it is documented, request the document.

o

o

o

o
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2.

o
o

o

3.

o

o



Page 57 

3.

o

o
o

o Request the list of part-time drivers.

4.

o

o
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4.

o

o

o
o

o
o

o

o
o

o

o
o

o
o
o

o

o
o
o
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5.

o Request documentation.

o

o
· Request the tracking document.

o
o

o
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5.

o

o

6.

o
o
o

Appendix Q: Unsafe Driving Probing Questions 

The Safety Management Cycle
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How can I use this job aid? 

What should I keep in mind when using this job aid?

1.
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1.

o
· If written, request the documents.
· If verbal, request description.

o

2.

3.

o Request sample documents verifying process (e.g., 
company policy on hiring, previous employer checks, 
dispatch records).
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3.

o

o Request sample verification documents (e.g., company 
policy on hiring, previous employer checks, dispatch 
records).

4.

o
o
o
o
o

o Request sample documents to verify type, content, 
attendees, etc., of training.
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4.

o
o
o

o
o

o
o
o

o
o
o

o
o
o

o
o

· If so, request a copy.
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5.

o Request descriptions and/or samples.

6.

o
o
o

o Request a written copy of 
them.
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Appendix Q: Vehicle Maintenance Probing Questions 

 

The Safety Management Cycle

How can I use this job aid? 

What should I keep in mind when using this job aid?
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o

o

If so, request an 
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explanation.

o

o
o If written, request a 

copy. 

o If verbal, request a 
description.

o If there is no policy, why 
not?

o
o If written, request a 

copy. 

o If verbal, request a 
description.

o If there is no policy, why 
not?

o Request a copy of the policy.
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o
o
o
o

o
o If written, request a 

copy.

o If verbal, request a
description.

o If there is no policy, why 
not?

o
o If written, request a 

copy.

o If verbal, request a 
description.

o If there is no policy, why 
not?

o
o If written, request a 

copy.

o If verbal, request a 
description.

o If there is no policy, why 
not?

o
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o
o If written, request a 

copy.

o If verbal, request a 
description.

o If there is no policy, why 
not?

o

o

o

o

o

o

o

o
o If written, request a 

copy. 

o If verbal, request a 
description.

o If there is no policy, why 
not?
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o
o If written, request the 

documents. 

o If verbal, request a 
description.

o If there is no policy, why 
not?

o

o
o

o

o

· If so, request a copy of these procedures.
· If not, why not?
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o
o

o
o
o

o

o
o
o
o

o If so, request the documents.

o Request the company’s written policies and 
procedures. (Check to see if they align with the roles.) 

o

o

o
· If so, request the documentation. 
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o

o

o
o
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o
o

o
o
o
o
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o

o
o

o
o

o
o

o

o

o

o
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o
o

o
o

o

o

o
o

· Request training materials and records of 
attendance.

o
o
o
o

o
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o

o

o

o
o

o

o
o
o
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o Request samples of reports and records.

o

o

o
o
o

o

o
o
o
o

· Request the documentation.
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o
o

o
o
o
o
o

o
o
o

o
· If so, request the documentation.

o
· Request a copy of it.

o
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o
· Request the tracking document.

o
o

o

o
o
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Request a written copy of these incentives and/or 
reward/recognition programs. 

o If not documented, request a verbal description.

o
o
o

o Request a copy of it. 
o

o

o

o
o

Request documentation of some instances when refresher 
training was required, in the form of training materials, and 
a list of people who received the training.
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o
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UNITED STATES DEPARTMENT OF TRANSPORTATION

U.S. DOT#: 1
MC/MX#:

Legal: JOHN DOE TRUCKING
Operating (DBA):

Investigation Date:
10/15/19

Investigation Type: Onsite Focused Investigation Location of Investigation: 
Extent of Operations:

Physical Address Mailing Address

1234 Street 
Springfield, MO 
United States

1234 Street 
Springfield, MO 
United States

Contact Information

Contact Name: John Doe
Email:
Phone: ( 11)111-1111 Cell: ()- Fax: ()-

Business and Financial

Business Type: Other
Gross Revenue: $800,000.00 For Year Ending:10/15/18
Federal Tax ID: (N/A)

Operation Classification and Type Cargo

Type of Operation: 

Operation Classification

Meat

Equipment Driver Information

Power units used in the U.S.: 3
Percentage of time used in the U.S.: 100%

Drivers

Average trip leased driver/month: 
Drivers with CDL: 0
Total Drivers: 6

Person(s) Interviewed

Owned Term Leased Trip Leased

Straight Trucks 3
Intrastate Interstate

< 100 Miles 5

>= 100 Miles 1



 
 

 

Questions 

Questions about this report or the Federal Motor 1990 K STREET, NW, SUITE 510 
Carrier Safety or Hazardous Materials regulations may WASHINGTON, DC 20006 
be addressed to the Federal Motor Carrier Safety Phone: (202) 219-3576 
Administration at: Fax: (202) 219-3546 

This report will be used to assess your safety compliance. 

 
 
 
 



Checked

Violations Discovered2. Primary: 393.9

Checked

Violations Discovered
3. Primary: 395.8(f)

Violations

1. Primary: 392.6
Scheduling a run which would necessitate the vehicle being 
operated at speeds in excess of those prescribed.

Critical
At least 10% of the number checked had violations

Violations 
Discovered

Checked

BASIC Impacted
Unsafe Driving

Rating Factor 3: 
Operational = Part 
392

Example/Notes:

Driver name, 
Trip date, etc.

Drivers/Vehicles

Fed State Total

5 5

Fed State Total

5 5

In Violation Checked

Fed State Total

3 3

Fed State Total

5 5
Fed State Total

5 5

In Violation Checked

Checked



Drivers/Vehicles

Safety Fitness Rating

This Investigation is Not Rated
You must take corrective actions for any violations (deficiencies) identified in the Violations section of this report.
This was a focused investigation, which did not review in full all factors in the safety fitness rating methodology in 49 CFR part 385, 
Appendix B. A focused investigation may be unrated or it may result in a Conditional or Unsatisfactory rating if sufficient violations are 
discovered in the factors examined.
DataQs: If you dispute the violations recorded in the Violations section of this investigation report, and the violations were not used in 
the calculation of your safety rating, you may submit a Request for Data Review (RDR) through DataQs. The DataQs system is the method 
to remove violations that did not affect your safety rating. DataQs is an online system that allows a motor carrier or driver to request and 
track a review of Federal and State issued data that it believes to be incomplete or incorrect. To submit an RDR, go to
https://dataqs.fmcsa.dot.gov.

Fed State Total

3 3

In Violation Checked

2 2



 
 

 

Process Breakdown and Remedies 
 

BASIC: Unsafe Driving 

Process Breakdown: Monitoring and Tracking 

Specific Recommended Remedies 

To implement Safety Improvement Practices, the following list are recommended practices related to Monitoring and Tracking: 

1. Implement a system for keeping accurate records of employee driving-safety training needs and completed training, via software, a 
checklist in the driver’s file, and/or another appropriate method. 

2. Evaluate personnel who are monitoring drivers’ safety performance by making sure that they are using inspections and other data; 
applying performance standards fairly, neatly, and equitably; and documenting evaluations. 

3. Place a "How am I driving?" sticker on every truck to get feedback from the public on drivers exhibiting unsafe behaviors on the road. 
Assess feedback for safety implications. 

 
 

 

Recommendations 
 

1. Notice of Claim Violations 
PLEASE NOTE: The violations discovered during this compliance review may affect the civil penalty proposed in any subsequent 
Notice of Claim. In addition, your history of prior violations of the Federal Motor Carrier Safety Regulations, Federal Hazardous 
Material Regulations, or the Federal Motor Carrier Commercial Regulations may also affect the civil penalty proposed in any 
subsequent Notice of Claim. Receipt of this report acknowledges your understanding that the violations discovered by the FMCSA 
during this review may be used to calculate any civil penalty proposed as a result of this review. 
Attached to this report is Table 1, which identifies all the documented violations which were discovered during the course of this 
review. 

2. Acute and Critical Violations 
Acute and/or Critical violations were recorded on this investigation report. These violations will impact your safety record. 
NOTICE : A pattern and/or repeated violations of the same or related acute or critical regulations (violations of the same Part in 
Title 49, Code of Federal Regulations) will cause the maximum penalties allowed by law to be assessed under Section 222 of the 
Motor Carrier Safety Improvement Act of 1999 (MCSIA). A pattern of violations means two or more violations of acute and/or 
critical regulations in three or more Parts of Title 49, Code of Federal Regulations discovered during any eligible investigation. 
Repeated violations means violation(s) of an acute regulation of the same Part of Title 49, Code of Federal Regulations 
discovered in an investigation after one or more closed enforcement actions within a six-year period and/or violation(s) of a critical 
regulation in the same Part of Title 49, Code of Federal Regulations discovered in an investigation after two or more closed 
enforcement actions within a six-year period. 

3. Additional Information 
Please visit the CSA outreach site for additional guidance: https://csa.fmcsa.dot.gov. 

4. Physically unqualified drivers cannot drive in interstate commerce 
Do not allow physically unqualified drivers to drive in interstate commerce. 

5. Registration required. 



 
 

Cease all interstate or foreign transportation until properly registered with the Federal Motor Carrier Safety Administration. 
 

 
 

Safety Investigator Narrative 
 

Investigators who contributed to the review: 

Name Title Inspector ID (e.g., SI Code) 

John Doe Primary SI 11111 

Investigation Scope 
Start Date: 10/1/19 
Investigation Type: Onsite Investigation, Focused, selected BASICs 
Selected BASICs 

The Following BASICs were selected to be reviewed for the investigation: 
 
 

Unsafe Driving Full - due to Other 

Driver Fitness Full - due to Complaint 

 
 

The investigation type changed from the assigned investigation because: 

Reason(s) for Investigation: 

Comments 

Company Information 
Company Owners and Partners/Officers/Members of the Company 

 

Name Title In Charge of Safety 
Management? 

Received Report? Present for Close-Out? 

Comments 

Business Information And Finance 
The financial condition of the subject, focusing on any information that impacts the carrier's safety, is as follows: (The objective is to 
gather information to support making safety assessments determining if the carrier is reincarnated) 

The carrier’s major assets such as buildings, land, airplanes, other companies, etc. are: 

 
N/A 

N/A 

N/A 



Description of the carrier’s business process model:

Major impacts to the business that affected the financial condition were:

Operations & Cargo Classification 

Driver/Vehicle Information

Compliance History

Prior Investigations

Date Type Reasons for 
Investigation

Proposed Rating Rating Date Rating

02/03/10 Focused CR Complaint Not Rated

Safety Audits
No SafetyAudits

Closed Enforcement Cases
No Closed Enforcement Cases

Comments
All recurring violations discovered during prior investigations were:

Techniques used in discovering violations for use in subsequent investigations were:

Authority & Insurance
Does the motor carrier have the appropriate type of authority? 
Does the motor carrier have the appropriate level of insurance?

CDLIS (Driver's License Check)
Was a CDLIS check conducted?

Pre-Investigation Narrative

Carrier Operations Description
Provide the approximate length of time the carrier/shipper has been in business:

N/A

N/A

N/A

N/A



Explanation of interstate versus intrastate operations:

Significant findings regarding accuracy of registration data (MCS-150 data), including an explanation of the source(s) of information
used to evaluate the accuracy of the information, are:

Was the motor carrier involved in emergency relief efforts?

Affiliation or Reincarnation
Date New Applicant Screening (NAS) was run:
Description of potential affiliated and reincarnated carrier(s), and the method by which they were determined not to be 
affiliated/reincarnated carrier(s):

Requested Documents
List of documents requested including the date requested

Description ACE Status Subject Date 
Requested

Date 
Produced

Produced 
By

Reviewed 
to meet 
sample

BASICs Carrier 
Name

U.S. DOT#

Reasons for delays or extensions
None

Pre-Investigation Comments
Was Carrier Profile obtained: Yes
Date Carrier Profile was obtained: 10/11/2019
Explanation of where the carrier maintains its documents, including where documents are maintained someplace other than at the 
principal place of business (includes whether or not the motor carrier was given 48 hours to produce records not located at the principal 
place of business):

Were there any issues that posed barriers to the pre-investigation process? (e.g., locating or reaching the motor carrier, 
availability and accuracy of information, etc.)

Drivers with Red Flag Violations
No drivers with red flag violations

Comments

Violations with Planned Enforcement Action

Violations with planned enforcement action:
395.8(f) - Failing to prepare RODS in form and manner prescribed
392.6 - Scheduling a run which would require exceeding speed limits

Unsafe Driving

Sampled Drivers

N/A

N/A

N/A



 
 

List of the driver(s) for the sample, and if applicable, the timeframe reviewed. 

Name Date of Birth License 
Information 

Phone Employment Dates Sample Dates 

Requested Documents 
List of the documents requested and produced by the motor carrier. 

 

Description ACE Status Subject Date Requested Date Produced Produced By Reviewed to 
meet sample 

Comments 
The records reviewed to meet the sample were: 

Driver Fitness 

Sampled Drivers 
List of the driver(s) for the sample, and if applicable, the timeframe reviewed. 

Name Date of 
Birth 

License 
Information 

Phone Employment 
Dates 

Sample 
Dates 

Medical 
Exaimer 
Information 

Date of MEC 
Issuance 

MEC Inquiry 
Results 

Requested Documents 
List of the documents requested and produced by the motor carrier. 

Description ACE Status Subject Date Requested Date Produced Produced By Reviewed to 
meet sample 

Comments 
Medical exemptions or variances discovered for drivers during the investigation: 

The records reviewed to meet the sample were: 

 

Conclusio

n SI 

Comments 

Conclusion 

Planned Action 
The following are selected enhanced enforcement action(s): Notice of Claim () 

Comments 

Documents Provided to Carrier 

N/A 

N/A 

N/A 



 
 

Completed Date: 10/15/19 
List of materials provided to the motor carrier: Investigation Report 

Comments 
Indicate if an amendment was made to the compliance investigation report after the close-out and provide an explanation of the 
changes made to the report. The method used to provide the motor carrier with an amended copy was as follows: 

 

Carrier Acceptance 
 

Company Owners and Partners/Officers/Members of the 
Company Carrier refused to accept the investigation report: No 
Closeout was performed with the highest ranking official: Yes 

 
 
 
 
 

ACE Driver List 

To view the ACE Lists, please go to Attachments by clicking the paper clip icon in the Navigation Pane. To access the Navigation 
Pane, click on View in the menu --> Show/Hide --> Navigation Pane --> Attachments. 

 
 
ACE Equipment List 

To view the ACE Lists, please go to Attachments by clicking the paper clip icon in the Navigation Pane. To access the Navigation 
Pane, click on View in the menu --> Show/Hide --> Navigation Pane --> Attachments. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

N/A 
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