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(d) Packages must be so blocked and 
braced that they cannot change posi-
tion during conditions normally inci-
dent to transportation. 

(e) Persons should not remain unnec-
essarily in a vehicle containing Class 7 
(radioactive) materials. 

(f) The number of packages of fissile 
Class 7 (radioactive) material in any 
non-exclusive use transport vehicle 
must be limited so that the sum of the 
criticality safety indices (CSIs) does 
not exceed 50. In loading and storage 
areas, fissile material packages must 
be grouped so that the sum of CSIs in 
any one group is not greater than 50; 
there may be more than one group of 
fissile material packages in a loading 
or storage area, so long as each group 
is at least 6 m (20 feet) away from all 
other such groups. All pertinent re-
quirements of §§ 173.457 and 173.459 
apply. 

(g) For shipments transported under 
exclusive use conditions the radiation 
dose rate may not exceed 0.02 mSv per 
hour (2 mrem per hour) in any position 
normally occupied in the motor vehi-
cle. For shipments transported as ex-
clusive use under the provisions of 
§ 173.441(b) of this subchapter for pack-
ages with external radiation levels in 
excess of 2 mSv (200 mrem per hour) at 
the package surface, the motor vehicle 
must meet the requirements of a closed 
transport vehicle (see § 173.403 of this 
subchapter). The sum of criticality 
safety indices (CSIs) for packages con-
taining fissile material may not exceed 
100 in an exclusive use vehicle. 

[Amdt. 177–85, 60 FR 50334, Sept. 28, 1995, as 
amended at 63 FR 52850, Oct. 1, 1998; 66 FR 
45385, Aug. 28, 2001; 69 FR 3696, Jan. 26, 2004; 
87 FR 79784, Dec. 27, 2022] 

§ 177.843 Contamination of vehicles. 

(a) Each motor vehicle used for 
transporting Class 7 (radioactive) ma-
terials under exclusive use conditions 
in accordance with § 173.427(b)(4), 
§ 173.427(c), or § 173.443(b) of this sub-
chapter must be surveyed with radi-
ation detection instruments after each 
use. A vehicle may not be returned to 
Class 7 (radioactive) materials exclu-
sive use transport service, and then 
only for a subsequent exclusive use 
shipment utilizing the provisions of 
any of the paragraphs § 173.427(b)(4), 

§ 173.427(c), or § 173.443(b), until the radi-
ation dose rate at every accessible sur-
face is 0.005 mSv/h (0.5 mrem/h) or less 
and the non-fixed contamination is not 
greater than the level prescribed in 
§ 173.443(a) of this subchapter. 

(b) This section does not apply to any 
vehicle used solely for transporting 
Class 7 (radioactive) material if a sur-
vey of the interior surface shows that 
the radiation dose rate does not exceed 
0.1 mSv per hour (10 mrem per hour) at 
the interior surface or 0.02 mSv per 
hour (2 mrem per hour) at 1 meter (3.3 
feet) from any interior surface. These 
vehicles must be stenciled with the 
words ‘‘For Radioactive Materials Use 
Only’’ in lettering at least 7.6 cm (3 
inches) high in a conspicuous place, on 
both sides of the exterior of the vehi-
cle. These vehicles must be kept closed 
at all times other than loading and un-
loading. 

(c) In case of fire, accident, breakage, 
or unusual delay involving shipments 
of Class 7 (radioactive) material, see 
§§ 171.15, 171.16 and 177.854 of this sub-
chapter. 

(d) Each transport vehicle used to 
transport Division 6.2 materials must 
be disinfected prior to reuse if a Divi-
sion 6.2 material is released from its 
packaging during transportation. Dis-
infection may be by any means effec-
tive for neutralizing the material re-
leased. 

[Amdt. 177–3, 33 FR 14933, Oct. 4, 1968, as 
amended by Amdt. 177–35, 41 FR 16131, Apr. 
15, 1976; Amdt. 177–57, 48 FR 10247, Mar. 10, 
1983; Amdt. 177–78, 55 FR 52712, Dec. 21, 1990; 
Amdt. 177–85, 60 FR 50335, Sept. 28, 1995; 63 
FR 52850, Oct. 1, 1998; 65 FR 58631, Sept. 29, 
2000; 67 FR 53142, Aug. 14, 2002; 75 FR 53597, 
Sept. 1, 2010; 79 FR 40618, July 11, 2014] 

Subpart C—Segregation and Sep-
aration Chart of Hazardous 
Materials 

§ 177.848 Segregation of hazardous ma-
terials. 

(a) This section applies to materials 
which meet one or more of the hazard 
classes defined in this subchapter and 
are: 

(1) In packages that must be labeled 
or placarded in accordance with part 
172 of this subchapter; 
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(2) In a compartment within a multi- 
compartmented cargo tank subject to 
the restrictions in § 173.33 of this sub-
chapter; or 

(3) In a portable tank loaded in a 
transport vehicle or freight container. 

(b) When a transport vehicle is to be 
transported by vessel, other than a 
ferry vessel, hazardous materials on or 
within that vehicle must be stowed and 
segregated in accordance with 
§ 176.83(b) of this subchapter. 

(c) In addition to the provisions of 
paragraph (d) of this section and except 
as provided in § 173.12(e) of this sub-
chapter, cyanides, cyanide mixtures or 

solutions may not be stored, loaded 
and transported with acids if a mixture 
of the materials would generate hydro-
gen cyanide; Division 4.2 materials 
may not be stored, loaded and trans-
ported with Class 8 liquids; and Divi-
sion 6.1 Packing Group I, Hazard Zone 
A material may not be stored, loaded 
and transported with Class 3 material, 
Class 8 liquids, and Division 4.1, 4.2, 4.3, 
5.1 or 5.2 materials. 

(d) Except as otherwise provided in 
this subchapter, hazardous materials 
must be stored, loaded or transported 
in accordance with the following table 
and other provisions of this section: 
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SEGREGATION TABLE FOR HAZARDOUS MATERIALS 

Class or division Notes 1.1 
1.2 1.3 1.4 1.5 1.6 2.1 2.2 2.3 gas 

zone A 
2.3 gas 
Zone B 3 4.1 4.2 4.3 5.1 5.2 

6.1 liq-
uids PG 
I zone A 

7 8 liquids 
only 

Explosives ..................... 1.1 and 
1.2 

A * * * * * X X X X X X X X X X X X X 

Explosives ..................... 1.3 * * * * * X X X X X X X X X X 
Explosives ..................... 1.4 * * * * * O O O O O O O 
Very insensitive explo-

sives.
1.5 A * * * * * X X X X X X X X X X X X X 

Extremely insensitive 
explosives.

1.6 * * * * * 

Flammable gases ......... 2.1 X X O X X O O O 
Non-toxic, non-flam-

mable gases.
2.2 X X 

Poisonous gas Zone A 2.3 X X O X X X X X X X X X 
Poisonous gas Zone B 2.3 X X O X O O O O O O O O 
Flammable liquids ......... 3 X X O X X O O X 
Flammable solids .......... 4.1 X X X O X O 
Spontaneously combus-

tible materials.
4.2 X X O X X O X X 

Dangerous when wet 
materials.

4.3 X X X X O X O 

Oxidizers ....................... 5.1 A X X X X O O X O 
Organic peroxides ........ 5.2 X X X X O X O 
Poisonous liquids PG I 

Zone A.
6.1 X X O X O X X X X X X X 

Radioactive materials ... 7 X X O 
Corrosive liquids ........... 8 X X O X X O O X O O O X 
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(e) lnstructions for using the segrega-
tion table for hazardous materials are 
as follows: 

(1) The absence of any hazard class or 
division or a blank space in the table 
indicates that no restrictions apply. 

(2) The letter ‘‘X’’ in the table indi-
cates that these materials may not be 
loaded, transported, or stored together 
in the same transport vehicle or stor-
age facility during the course of trans-
portation. 

(3) The letter ‘‘O’’ in the table indi-
cates that these materials may not be 
loaded, transported, or stored together 
in the same transport vehicle or stor-
age facility during the course of trans-
portation unless separated in a manner 
that, in the event of leakage from 
packages under conditions normally in-
cident to transportation, commingling 
of hazardous materials would not 
occur. Notwithstanding the methods of 
separation employed, Class 8 (corro-
sive) liquids may not be loaded above 
or adjacent to Class 4 (flammable) or 
Class 5 (oxidizing) materials; except 
that shippers may load truckload ship-
ments of such materials together when 
it is known that the mixture of con-
tents would not cause a fire or a dan-
gerous evolution of heat or gas. 

(4) The ‘‘*’’ in the table indicates 
that segregation among different Class 

1 (explosive) materials is governed by 
the compatibility table in paragraph (f) 
of this section. 

(5) The note ‘‘A’’ in the second col-
umn of the table means that, notwith-
standing the requirements of the letter 
‘‘X’’, ammonium nitrate (UN1942) and 
ammonium nitrate fertilizer may be 
loaded or stored with Division 1.1 (ex-
plosive) or Division 1.5 materials, un-
less otherwise prohibited by § 177.835(c). 

(6) When the § 172.101 table or § 172.402 
of this subchapter requires a package 
to bear a subsidiary hazard label, seg-
regation appropriate to the subsidiary 
hazard must be applied when that seg-
regation is more restrictive than that 
required by the primary hazard. How-
ever, hazardous materials of the same 
class may be stored together without 
regard to segregation required for any 
secondary hazard if the materials are 
not capable of reacting dangerously 
with each other and causing combus-
tion or dangerous evolution of heat, 
evolution of flammable, poisonous, or 
asphyxiant gases, or formation of cor-
rosive or unstable materials. 

(f) Class 1 (explosive) materials shall 
not be loaded, transported, or stored 
together, except as provided in this 
section, and in accordance with the fol-
lowing table: 

COMPATIBILITY TABLE FOR CLASS 1 (EXPLOSIVE) MATERIALS 

Compatibility group A B C D E F G H J K L N S 

A ............................................... X X X X X X X X X X X X 
B ............................................... X X X(4) X X X X X X X X 4/5 
C ............................................... X X 2 2 X 6 X X X X 3 4/5 
D ............................................... X X(4) 2 2 X 6 X X X X 3 4/5 
E ............................................... X X 2 2 X 6 X X X X 3 4/5 
F ................................................ X X X X X X X X X X X 4/5 
G ............................................... X X 6 6 6 X X X X X X 4/5 
H ............................................... X X X X X X X X X X X 4/5 
J ................................................ X X X X X X X X X X X 4/5 
K ............................................... X X X X X X X X X X X 4/5 
L ................................................ X X X X X X X X X X 1 X X 
N ............................................... X X 3 3 3 X X X X X X 4/5 
S ............................................... X 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 4/5 X 4/5 

(g) Instructions for using the compat-
ibility table for Class 1 (explosive) ma-
terials are as follows: 

(1) A blank space in the table indi-
cates that no restrictions apply. 

(2) The letter ‘‘X’’ in the table indi-
cates that explosives of different com-
patibility groups may not be carried on 
the same transport vehicle. 

(3) The numbers in the table mean 
the following: 

(i) ‘‘1’’ means an explosive from com-
patibility group L shall only be carried 
on the same transport vehicle with an 
identical explosive. 

(ii) ‘‘2’’ means any combination of ex-
plosives from compatibility groups C, 
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D, or E is assigned to compatibility 
group E. 

(iii) ‘‘3’’ means any combination of 
explosives from compatibility groups 
C, D, or E with those in compatibility 
group N is assigned to compatibility 
group D. 

(iv) ‘‘4’’ means see § 177.835(g) when 
transporting detonators. 

(v) ‘‘5’’ means Division 1.4S fireworks 
may not be loaded on the same trans-
port vehicle with Division 1.1 or 1.2 (ex-
plosive) materials. 

(vi) ‘‘6’’ means explosive articles in 
compatibility group G, other than fire-
works and those requiring special han-
dling, may be loaded, transported and 
stored with other explosive articles of 
compatibility groups C, D and E, pro-
vided that explosive substances (such 
as those not contained in articles) are 
not carried in the same transport vehi-
cle. 

(h) Except as provided in paragraph 
(i) of this section, explosives of the 
same compatibility group but of dif-
ferent divisions may be transported to-
gether provided that the whole ship-
ment is transported as though its en-
tire contents were of the lower numer-
ical division (i.e., Division 1.1 being 
lower than Division 1.2). For example, 
a mixed shipment of Division 1.2 (ex-
plosive) materials and Division 1.4 (ex-
plosive) materials, both of compat-
ibility group D, must be transported as 
Division 1.2 (explosive) materials. 

(i) When Division 1.5 materials, com-
patibility group D, are transported in 
the same freight container as Division 
1.2 (explosive) materials, compatibility 
group D, the shipment must be trans-
ported as Division 1.1 (explosive) mate-
rials, compatibility group D. 

[Amdt. 177–78, 55 FR 52712, Dec. 21, 1990] 

EDITORIAL NOTE: For FEDERAL REGISTER ci-
tations affecting § 177.848, see the List of CFR 
Sections Affected, which appears in the 
Finding Aids section of the printed volume 
and at www.govinfo.gov. 

Subpart D—Vehicles and 
Shipments in Transit; Accidents 

§ 177.854 Disabled vehicles and broken 
or leaking packages; repairs. 

(a) Care of lading, hazardous materials. 
Whenever for any cause other than nec-
essary traffic stops any motor vehicle 

transporting any hazardous material is 
stopped upon the traveled portion of 
any highway or shoulder thereof, spe-
cial care shall be taken to guard the 
vehicle and its load or to take such 
steps as may be necessary to provide 
against hazard. Special effort shall be 
made to remove the motor vehicle to a 
place where the hazards of the mate-
rials being transported may be pro-
vided against. See §§ 392.22, 392.24, and 
392.25 of this title for warning devices 
required to be displayed on the high-
way. 

(b) Disposition of containers found bro-
ken or leaking in transit. When leaks 
occur in packages or containers during 
the course of transportation, subse-
quent to initial loading, disposition of 
such package or container shall be 
made by the safest practical means af-
forded under paragraphs (c), (d), and (e) 
of this section. 

(c) Repairing or overpacking packages. 
(1) Packages may be repaired when safe 
and practicable, such repairing to be in 
accordance with the best and safest 
practice known and available. 

(2) Packages of hazardous materials 
that are damaged or found leaking dur-
ing transportation, and hazardous ma-
terials that have spilled or leaked dur-
ing transportation, may be forwarded 
to destination or returned to the ship-
per in a salvage packaging in accord-
ance with the requirements of § 173.3, as 
applicable, of this subchapter. 

(d) Transportation of repaired pack-
ages. Any package repaired in accord-
ance with the requirements of para-
graph (c)(1) of this section may be 
transported to the nearest place at 
which it may safely be disposed of only 
in compliance with the following re-
quirements: 

(1) The package must be safe for 
transportation. 

(2) The repair of the package must be 
adequate to prevent contamination of 
or hazardous admixture with other lad-
ing transported on the same motor ve-
hicle therewith. 

(3) If the carrier is not himself the 
shipper, the consignee’s name and ad-
dress must be plainly marked on the 
repaired package. 

(e) Disposition of unsafe broken pack-
ages. In the event any leaking package 
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