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placarding requirements of subpart F 
of part 172 of this subchapter; and 

(2) Is not subject to the shipping 
paper requirements of this subchapter 
when collected and transported by a 
contract or private carrier for recondi-
tioning, remanufacture or reuse. 

(d) Notwithstanding the stowage re-
quirements in Column 10a of the 
§ 172.101 table for transportation by ves-
sel, an empty drum or cylinder may be 
stowed on deck or under deck. 

(e) Specific provisions for describing 
an empty packaging on a shipping 
paper appear in § 172.203(e) of this sub-
chapter. 

(f) Smokeless powder residue when 
transported by motor vehicle or con-
tainer/trailer in container-on-flatcar 
(COFC) or trailer-on-flatcar (TOFC) 
service is excepted from subpart C 
(shipping papers) and the subpart F 
(placarding) requirements of part 172 of 
this subchapter when transported in 
conformance with the following: 

(1) The outer packaging must be: 
(i) A UN specification 1G fiber drum 

or 1A2 steel drum; or 
(ii) A UN specification 4G fiberboard 

box or non-specification fiberboard box 
containing plastic receptacle inner 
packagings with not more than 2.5 
grams of smokeless powders in each 
inner packaging; 

(2) The amount of smokeless powder 
per outer packaging does not exceed 5 
grams; 

(3) The smokeless powder is approved 
in accordance with § 173.56 as a Class 1 
explosive material; 

(4) The empty packages must be 
transported in a closed transport vehi-
cle; 

(5) The empty packages must be load-
ed by the shipper and unloaded by the 
shipper or consignee; and 

(6) The hazardous materials descrip-
tion to be used for the material is 
‘‘RESIDUE: Last Contained Powder, 
smokeless, Hazard Class N/A, Identi-
fication Number N/A, Packing Group N/ 
A’’. 

(g) A package which contains a res-
idue of an elevated temperature mate-
rial may remain marked in the same 
manner as when it contained a greater 
quantity of the material even though it 
no longer meets the definition in § 171.8 

of this subchapter for an elevated tem-
perature material. 

(h) A package that contains a residue 
of a hazardous substance, Class 9, listed 
in the § 172.101 Table, Appendix A, 
Table I, that does not meet the defini-
tion of another hazard class and is not 
a hazardous waste or marine pollutant, 
may remain marked, labeled and, if ap-
plicable, placarded in the same manner 
as when it contained a greater quan-
tity of the material even though it no 
longer meets the definition in § 171.8 of 
this subchapter for a hazardous sub-
stance. 

[Amdt. 173–224, 55 FR 52614, Dec. 21, 1990, as 
amended by Amdt. 173–227, 56 FR 49989, Oct. 
2, 1991; Amdt. 173–231, 57 FR 52939, Nov. 5, 
1992; Amdt. 173–251, 61 FR 28676, June 5, 1996; 
Amdt. 173–260, 62 FR 1236, Jan. 8, 1997; 64 FR 
10776, Mar. 5, 1999; 68 FR 48569, Aug. 14, 2003; 
69 FR 64473, Nov. 4, 2004; 75 FR 72, Jan. 4, 2010; 
81 FR 3672, Jan. 21, 2016; 87 FR 79776, Dec. 27, 
2022] 

§ 173.30 Loading and unloading of 
transport vehicles. 

A person who is subject to the load-
ing and unloading regulations in this 
subchapter must load or unload haz-
ardous materials into or from a trans-
port vehicle or vessel in conformance 
with the applicable loading and unload-
ing requirements of parts 174, 175, 176, 
and 177 of this subchapter. 

[68 FR 61941, Oct. 30, 2003] 

§ 173.31 Use of tank cars. 

(a) General. (1) No person may offer a 
hazardous material for transportation 
in a tank car unless the tank car meets 
the applicable specification and pack-
aging requirements of this subchapter 
or, when this subchapter authorizes the 
use of a non-DOT specification tank 
car, the applicable specification to 
which the tank was constructed. 

(2) Tank cars and appurtenances may 
be used for the transportation of any 
commodity for which they are author-
ized in this part and specified on the 
certificate of construction (AAR Form 
4–2 or by addendum on Form R–1). See 
§ 179.5 of this subchapter. Transfer of a 
tank car from one specified service on 
its certificate of construction to an-
other may be made only by the owner 
or with the owner’s authorization. A 
tank car proposed for a commodity 
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service other than specified on its cer-
tificate of construction must be ap-
proved for such service by the AAR’s 
Tank Car Committee. 

(3) No person may fill a tank car 
overdue for periodic inspection with a 
hazardous material and then offer it 
for transportation. Any tank car 
marked as meeting a DOT specification 
and any non-specification tank car 
transporting a hazardous material 
must have a periodic inspection and 
test conforming to subpart F of part 
180 of this subchapter. 

(4) No railroad tank car, regardless of 
its construction date, may be used for 
the transportation in commerce of any 
hazardous material unless the air 
brake equipment support attachments 
of such tank car conform to the stand-
ards for attachments set forth in 
§§ 179.100–16 and 179.200–19 of this sub-
chapter. 

(5) No railroad tank car, regardless of 
its construction date, may be used for 
the transportation in commerce of any 
hazardous material with a self-ener-
gized manway located below the liquid 
level of the lading. 

(6) Unless otherwise specifically pro-
vided in this part: 

(i) When the tank car delimiter is an 
‘‘A,’’ offerors may also use tank cars 
with a delimiter ‘‘S,’’ ‘‘J’’ or ‘‘T’’. 

(ii) When the tank car delimiter is an 
‘‘S,’’ offerors may also use tank cars 
with a delimiter ‘‘J’’ or ‘‘T’’. 

(iii) When a tank car delimiter is a 
‘‘T’’ offerors may also use tank cars 
with a delimiter of ‘‘J’’. 

(iv) When a tank car delimiter is a 
‘‘J’’, offerors may not use a tank car 
with any other delimiter. 

(v) When a tank car delimiter is a 
‘‘H’’, offerors may not use a tank car 
with any other delimiter. 

(7) A class DOT-103 or DOT-104 tank 
car may continue to be used for the 
transportation of a hazardous material 
if it meets the requirements of this 
subchapter and the design require-
ments in part 179 of this subchapter in 
effect on September 30, 2003; however, 
no new construction is authorized. 

(8) A tank car authorized by the 
Transport Canada TDG Regulations 
(IBR, see § 171.7 of this subchapter) may 
be used provided it conforms to the ap-

plicable requirements in § 171.12 of this 
subchapter. 

(b) Safety systems—(1) Coupler vertical 
restraint. Each tank car conforming to 
a DOT specification and any other tank 
car used for transportation of a haz-
ardous material must be equipped with 
a coupler vertical restraint system 
that meets the requirements of § 179.14 
of this subchapter. 

(2) Pressure relief devices. (i) Pressure 
relief devices on tank cars must con-
form to part 179 of this subchapter. 

(ii) A single-unit tank car trans-
porting a Division 6.1 PG I or II, or 
Class 2, 3, or 4 material must have a re-
closing pressure relief device. However, 
a single-unit tank car built before Jan-
uary 1, 1991, and equipped with a non- 
reclosing pressure relief device may be 
used to transport a Division 6.1 PG I or 
II material or a Class 4 liquid provided 
such materials do not meet the defini-
tion of a material poisonous by inhala-
tion. 

(3) Tank-head puncture-resistance re-
quirements. The following tank cars 
must have a tank-head puncture-resist-
ance system that conforms to the re-
quirements in § 179.16 of this sub-
chapter, or to the corresponding re-
quirements in effect at the time of in-
stallation: 

(i) Tank cars transporting a Class 2 
material. 

(ii) Tank cars constructed from alu-
minum or nickel plate that are used to 
transport hazardous material. 

(iii) Except as provided in paragraph 
(b)(3)(iv) of this section, those tank 
cars specified in paragraphs (b)(3)(i) 
and (ii) of this section not requiring a 
tank-head puncture resistance system 
prior to July 1, 1996, must have a tank- 
head puncture resistance system in-
stalled no later than July 1, 2006. 

(iv) Class DOT 105A tank cars built 
prior to September 1, 1981, having a 
tank capacity less than 70 kl (18,500 
gallons), and used to transport a Divi-
sion 2.1 (flammable gas) material, must 
have a tank-head puncture-resistant 
system installed no later than July 1, 
2001. 

(4) Thermal protection requirements. 
The following tank cars must have 
thermal protection that conforms to 
the requirements of § 179.18 of this sub-
chapter: 
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(i) Tank cars transporting a Class 2 
material, except for a class 106, 107A, 
110, and 113 tank car. A tank car 
equipped with a thermal protection 
system conforming to § 179.18 of this 
subchapter, or that has an insulation 
system having an overall thermal con-
ductance of no more than 0.613 
kilojoules per hour, per square meter, 
per degree Celsius temperature dif-
ferential (0.03 B.t.u. per square foot, 
per hour, per degree Fahrenheit tem-
perature differential), conforms to this 
requirement. 

(ii) A tank car transporting a Class 2 
material that was not required to have 
thermal protection prior to July 1, 
1996, must be equipped with thermal 
protection no later than July 1, 2006. 

(5) Bottom-discontinuity protection re-
quirements. No person may offer for 
transportation a hazardous material in 
a tank car with bottom-discontinuity 
protection unless the tank car has bot-
tom-discontinuity protection that con-
forms to the requirements of E9.00 and 
E10.00 of the AAR Specifications for 
Tank Cars (IBR, see § 171.7 of this sub-
chapter). Tank cars not requiring bot-
tom-discontinuity protection under the 
terms of Appendix Y of the AAR Speci-
fications for Tank Cars as of July 1, 
1996, must conform to these require-
ments no later than July 1, 2006, except 
that tank cars transporting a material 
that is hazardous only because it meets 
the definition of an elevated tempera-
ture material or because it is molten 
sulfur do not require bottom disconti-
nuity protection. 

(6) Scheduling of modifications and 
progress reporting. The date of conform-
ance for the continued use of tank cars 
subject to paragraphs (b)(4), (b)(5), and 
(f) of this section and § 173.314(j) is sub-
ject to the following conditions and 
limitations. 

(i) Each tank car owner shall modify, 
reassign, retire, or remove at least 50 
percent of their in-service tank car 
fleet within the first half of the com-
pliance period and the remainder of 
their in-service tank car fleet during 
the second half of the compliance pe-
riod. 

(ii) By October 1 of each year, each 
owner of a tank car subject to this 
paragraph (b)(6) shall submit to the 
Federal Railroad Administration, Haz-

ardous Materials Division, Office of 
Safety Assurance and Compliance, 1120 
Vermont Avenue, Mail Stop 25, Wash-
ington, DC 20590, a progress report that 
shows the total number of in-service 
tank cars that need head protection, 
thermal protection, or bottom-dis-
continuity protection; the number of 
new or different tank cars acquired to 
replace those tank cars required to be 
upgraded to a higher service pressure; 
and the total number of tank cars 
modified, reassigned, acquired, retired, 
or removed from service the previous 
year. 

(c) Tank car test pressure. A tank car 
used for the transportation of a haz-
ardous material must have a tank test 
pressure equal to or greater than the 
greatest of the following: 

(1) Except for shipments of carbon di-
oxide, anhydrous hydrogen chloride, 
vinyl fluoride, ethylene, or hydrogen, 
133 percent of the sum of lading vapor 
pressure at the reference temperature 
of 46 °C (115 °F) for non-insulated tank 
cars or 41 °C (105 °F) for insulated tank 
cars plus static head, plus gas padding 
pressure in the vacant space of a tank 
car; 

(2) 133 percent of the maximum load-
ing or unloading pressure, whichever is 
greater; 

(3) 20.7 Bar (300 psig) for materials 
that are poisonous by inhalation (see 
§ 173.31(e)(2)(ii) for compliance dates); 

(4) The minimum pressure prescribed 
by the specification in part 179 of this 
subchapter; or 

(5) The minimum test pressure pre-
scribed for the specific hazardous ma-
terial in the applicable packaging sec-
tion in subpart F or G of this part. 

(d) Examination before shipping. (1) No 
person may offer for transportation a 
tank car containing a hazardous mate-
rial or a residue of a hazardous mate-
rial unless that person determines that 
the tank car is in proper condition and 
safe for transportation. As a minimum, 
each person offering a tank car for 
transportation must perform an exter-
nal visual inspection that includes: 

(i) Except where insulation or a ther-
mal protection system precludes an in-
spection, the tank shell and heads for 
abrasion, corrosion, cracks, dents, dis-
tortions, defects in welds, or any other 
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condition that makes the tank car un-
safe for transportation; 

(ii) The piping, valves, fittings, and 
gaskets for corrosion, damage, or any 
other condition that makes the tank 
car unsafe for transportation; 

(iii) For missing or loose bolts, nuts, 
or elements that make the tank car 
unsafe for transportation; 

(iv) All closures on tank cars and de-
termine that the closures and all fas-
tenings securing them are properly 
tightened in place by the use of a bar, 
wrench, or other suitable tool; 

(v) Protective housings for proper se-
curement; 

(vi) The pressure relief device, in-
cluding a careful inspection of the rup-
ture disc in non-reclosing pressure re-
lief devices, for corrosion or damage 
that may alter the intended operation 
of the device. The rupture disc is not 
required to be removed prior to visual 
inspection if the tank car contains the 
residue, as defined in § 171.8 of this sub-
chapter, of a Class 8, PG II or PG III 
material with no subsidiary hazard or 
the residue of a Class 9 elevated tem-
perature material; 

(vii) Each tell-tale indicator after 
filling and prior to transportation to 
ensure the integrity of the rupture 
disc; 

(viii) The external thermal protec-
tion system, tank-head puncture re-
sistance system, coupler vertical re-
straint system, and bottom disconti-
nuity protection for conditions that 
make the tank car unsafe for transpor-
tation; 

(ix) The required markings on the 
tank car for legibility; and 

(x) The periodic inspection date 
markings to ensure that the inspection 
and test intervals are within the pre-
scribed intervals. 

(2) Closures on tank cars are re-
quired, in accordance with this sub-
chapter, to be designed and closed so 
that under conditions normally inci-
dent to transportation, including the 
effects of temperature and vibration, 
there will be no identifiable release of 
a hazardous material to the environ-
ment. ln any action brought to enforce 
this section, the lack of securement of 
any closure to a tool-tight condition, 
detected at any point, will establish a 
rebuttable presumption that a proper 

inspection was not performed by the of-
feror of the car. That presumption may 
be rebutted by any evidence indicating 
that the lack of securement resulted 
from a specific cause not within the 
control of the offeror. 

(e) Special requirements for poisonous 
by inhalation (PIH) material—(1) Interior 
heater coils. Tank cars used for PIH ma-
terial may not have interior heater 
coils. 

(2) Tank car specifications. A tank car 
used for a PIH material must have a 
tank test pressure of 20.7 Bar (300 psig) 
or greater, head protection, and a 
metal jacket (e.g., DOT 105S300W), ex-
cept that— 

(i) A higher test pressure is required 
if otherwise specified in this sub-
chapter; and 

(ii) Each tank car constructed on or 
after March 16, 2009, and used for the 
transportation of PIH materials must 
meet the applicable authorized tank 
car specifications and standards listed 
in §§ 173.244(a)(2) or (3) and 173.314(c) or 
(d). 

(iii) A tank car owner retiring or oth-
erwise removing a tank car from serv-
ice transporting PIH material, other 
than because of damage to the car, 
must retire or remove cars constructed 
of non-normalized steel in the head or 
shell before removing any car in serv-
ice transporting PIH materials con-
structed of normalized steel meeting 
the applicable DOT specification. 

(3) Phase-out of non-normalized steel 
tank cars. After December 31, 2020, tank 
cars manufactured with non-normal-
ized steel for head or shell construction 
may not be used for the transportation 
of PIH material. 

(4) Phase-out of legacy tank cars. After 
December 31, 2027, tank cars not meet-
ing the requirements of §§ 173.244(a)(2) 
or (3) and 173.314(c) or (d) may not be 
used for the transportation of PIH ma-
terial. 

(f) Special requirements for hazardous 
substances. (1) A tank car used for a 
hazardous substance listed in para-
graph (f)(2) of this section must have a 
tank test pressure of at least 13.8 Bar 
(200 psig), head protection and a metal 
jacket, except that— 

(i) No metal jacket is required if— 
(A) The tank test pressure is 23.4 Bar 

(340 psig) or higher; or 
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(B) The tank shell and heads are 
manufactured from AAR steel speci-
fication TC–128, normalized; 

(ii) A higher test pressure is required 
if otherwise specified in this sub-
chapter; and 

(iii) Other than as provided in para-
graph (b)(6) of this section, a tank car 
which does not conform to the require-
ments of this paragraph (f)(1), and was 
authorized for a hazardous substance 
under the regulations in effect on June 
30, 1996, may continue in use until July 
1, 2006. 

(2) List of hazardous substances. Haz-
ardous substances for which the provi-
sions of this paragraph (f) apply are as 
follows: 

Aldrin 
Allyl chloride 
alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC 
Bis(2-chloroethyl) ether 
Bromoform 
Carbon tetrachloride 
Chlordane 
p-Chloroaniline 
Chlorobenzene 
Chlorobenzilate 
p-Chloro-m-cresol 
2-Chloroethyl vinyl ether 
Chloroform 
2-Chloronapthalene 
o-Chlorophenol 
3-Chloropropionitrile 
DDE 
DDT 
1,2-Dibromo-3-chloropropane 
m-Dichlorobenzene 
o-Dichlorobenzene 
p-Dichlorobenzene 
3,3′-Dichlorobenzidine 
1,4-Dichloro-2-butene 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethylene 
Dichloroisopropyl ether 
Dichloromethane @ 
2,4-Dichlorophenol 
2,6-Dichlorophenol 
1,2-Dichloropropane 
1,3-Dichloropropene 
Dieldrin 
alpha-Endosulfan 
beta-Endosulfan 
Endrin 
Endrin aldehyde 
Heptachlor 
Heptachlor epoxide 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 

Hexachlorophene 
Hexachloropropene 
Isodrin 
Kepone 
Methoxychlor 
4,4′-Methylenebis(2-chloroaniline) 
Methylene bromide 
Pentachlorobenzene 
Pentachloroethane 
Pentachloronitrobenzene (PCNB) 
Pentachlorophenol 
Polychlorinated biphenyls (PCBs) 
Pronamide 
Silvex (2,4,5-TP) 
2,4,5-T 
TDE 
1,2,4,5-Tetrachlorobenzene 
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) 
Tetrachloroethane 
Tetrachloroethylene 
2,3,4,6-Tetrachlorophenol 
Toxaphene 
1,2,4-Trichlorobenzene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethylene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
Tris(2,3-dibromopropyl) phosphate 

(g) Tank car loading and unloading. 
When placed for loading or unloading 
and before unsecuring any closure, a 
tank car must be protected against 
shifting or coupling as follows: 

(1) Each hazmat employee who is re-
sponsible for loading or unloading a 
tank car must secure access to the 
track to prevent entry by other rail 
equipment, including motorized service 
vehicles. Derails, lined and locked 
switches, portable bumper blocks, or 
other equipment that provides an 
equivalent level of security may be 
used to satisfy this requirement. 

(2) Caution signs must be displayed 
on the track or on the tank cars to 
warn persons approaching the cars 
from the open end of the track and 
must be left up until after all closures 
are secured and the cars are in proper 
condition for transportation. The cau-
tion signs must be of metal or other 
durable material, rectangular, at 30.48 
cm (12 inches) high by 38.10 cm (15 
inches) wide, and bear the word 
‘‘STOP.’’ The word ‘‘STOP’’ must ap-
pear in letters at least 10.16 cm (4 
inches) high. The letters must be white 
on a blue background. Additional 
words, such as ‘‘Tank Car Connected’’ 
or ‘‘Crew at Work,’’ may also appear in 
white letters under the word ‘‘STOP.’’ 



523 

Pipeline and Haz. Matls. Safety Admin., DOT § 173.32 

(3) At least one wheel on the tank car 
must be blocked against motion in 
both directions, and the hand brakes 
must be set. If multiple tank cars are 
coupled together, sufficient hand 
brakes must be set and wheels blocked 
to prevent motion in both directions. 

[Amdt. 173–245, 60 FR 49072, Sept. 21, 1995] 

EDITORIAL NOTE: For FEDERAL REGISTER ci-
tations affecting § 173.31, see the List of CFR 
Sections Affected, which appears in the 
Finding Aids section of the printed volume 
and at www.govinfo.gov. 

§ 173.32 Requirements for the use of 
portable tanks. 

(a) General requirements. No person 
may offer a hazardous material for 
transportation in a portable tank ex-
cept as authorized by this subchapter. 

(1) Except as otherwise provided in 
this subpart, no person may use a port-
able tank for the transportation of a 
hazardous material unless it meets the 
requirements of this subchapter. 

(2) No person may fill and offer for 
transportation a portable tank when 
the prescribed periodic test or inspec-
tion under subpart G of part 180 of this 
subchapter has become due until the 
test or inspection has been successfully 
completed. This requirement does not 
apply to any portable tank filled prior 
to the test or inspection due date. 

(3) When a portable tank is used as a 
cargo tank motor vehicle, it must con-
form to all the requirements prescribed 
for cargo tank motor vehicles. (See 
§ 173.33.) 

(b) Substitute packagings. A particular 
Specification portable tank may be 
substituted for another portable tank 
as follows: 

(1) An IM or UN portable tank may 
be used whenever an IM or UN portable 
tank having less stringent require-
ments is authorized provided the port-
able tank meets or exceeds the require-
ments for pressure-relief devices, bot-
tom outlets and any other special pro-
visions specified in § 172.102(c)(7)(vi) of 
this subchapter. 

(2) Where a Specification IM101 or 
IM102 portable tank is prescribed, a UN 
portable tank or Specification 51 port-
able tank otherwise conforming to the 
special commodity requirements of 
§ 172.102(c)(7) of this subchapter for the 

material to be transported may be 
used. 

(3) A DOT Specification 51 portable 
tank may be used whenever a DOT 
Specification 56, 57, or 60 portable tank 
is authorized. A DOT Specification 60 
portable tank may be used whenever a 
DOT Specification 56 or 57 portable 
tank is authorized. A higher integrity 
tank used instead of a specified port-
able tank must meet the same design 
profile; for example, a DOT Specifica-
tion 51 portable tank must be lined if 
used instead of a lined DOT Specifica-
tion 60 portable tank. 

(4) A portable tank authorized by the 
Transport Canada TDG Regulations 
(IBR, see § 171.7 of this subchapter) may 
be used provided it conforms to the ap-
plicable requirements in § 171.12 of this 
subchapter. 

(c) Grandfather provisions for portable 
tanks—(1) Continued use of Specification 
56 and 57 portable tanks. Continued use 
of an existing portable tank con-
structed to DOT Specification 56 or 57 
is authorized only for a portable tank 
constructed before October 1, 1996. A 
stainless steel portable tank internally 
lined with polyethylene that was con-
structed on or before October 1, 1996, 
and that meets all requirements of 
DOT Specification 57 except for being 
equipped with a polypropylene dis-
charge ball valve and polypropylene 
secondary discharge opening closure, 
may be marked as a Specification 57 
portable tank and used in accordance 
with the provisions of this section. 

(2) A DOT Specification 51, IM 101, or 
IM 102 portable tank may not be manu-
factured after January 1, 2003; however, 
such tanks may continue to be used for 
the transportation of a hazardous ma-
terial provided they meet the require-
ments of this subchapter, including the 
specification requirements and the re-
quirements of this subchapter for the 
transportation of the particular haz-
ardous material according to the T 
codes in effect on September 30, 2001 or 
the new T codes in § 172.102(c)(7)(i), and 
provided the portable tanks conform to 
the periodic inspection and tests speci-
fied for the particular portable tank in 
subpart G of part 180 of this sub-
chapter. After January 1, 2003, all 
newly manufactured portable tanks 
must conform to the requirements for 
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