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V=lnternal volume In cuble eentlmeter (1 
cublc lneh= 16.387 cuble eentlmeters>: 

P=test pressure, pounds per squa.re lneh. 
Formula derived from formula of Note 2 
a.nd the followlng: 

EE=CPKVD 'J/CD '-d 'J 

NoTE 2: The ma.xlmum wall stress sha.ll be 
computad from the formula.: 

S=<PC1.3D'+0.4d'll/ CD'-d'l 

where: 
S=wa.ll stress, pounds per squa.re lneh; 
P=test pressure, pounds per squa.re lnch; 
D=outside dla.meter, lnehes; 
d=D-2t, where t=mlnlmum wa.ll thiekness 

determinad by a sultable method 

(4) That an external and internal 
visual examination made at the time 
of test or retest shows the cyllnder to 
be free from excessive corrosion, pit
ting, or dangerous defects. 

(5) That a plus sign ( + > be added fol
lowing the test date ma.rking on the 
cyllnder to indicate compliance with 
para.graphs <e> <2>, (3), and (4) of this 
section. 

< d) Fluori.ne. Fluorine must be 
shipped in Specification 3A1000, 
3AA1000, or 3BN400 <§ 178.36, § 178.3'7 
or § 178.39 of this subcha.pter> cylln
ders without safety relief device and 
equipped with valve protection cap. 
Such conta.iners must not be charged 
to over 400 p.s.Lg. at '70" F. and must 
not contain over 6 pounds of gas. 

(e) VerlJieation ot container prea
sure. <1> Each day, the pressure in a 
container representative of that day's 
compression must be checked by the 
charglng plant after the container has 
cooled to a settled temperatura and a 
record of this test kept for at least SO 
days. 

(f) Carbon monoxide. Carbon mon
oxide must be shipped in a Speciflca
tlon SA, 3AX, 3AA, SAAX, SAL, 3, SE, 
or 3T, <§§ 1'78.36, 178.3'7, 1'78.46, 178.42, 
1 '78.45 of this subchapter> cyllnder 
having a minlmum service pressure of 
1,800 psig. The pressure in the cylln
der must not exceed 1000 psig at 70" F. 
except that if the gas is dry and sulfur 
free, the cyllnder may be charged to 
five-sixths of the cyllnder service pres
sure or 2000 psig, whichever is the 
lesser. Specificatlon 3AL cyllnders are 
authorized only when tra.nsported by 
highway, ra.ll and cargo-only aircraft. 

(g) Dtborane ana aiborane mfxtures. 
Diborane and dlbora.ne mixed with 
compatible compressed gas in Specifi
cation 3AA1800 <§ 178.37 of this sub
chapter>. cyllnders. The maximum flll
ing density of the dibora.ne shall not 
exceed 7 percent. Dlbora.ne mixed with 
compatible compressed gas must not 
have a pressure exceeding the service 
pressure of the cylinder if complete 
decomposition of the dlbora.ne ooours. 
Cyllnder valves must be protected 
either by metal caps or by over pack
ing cyllnder in strong wooden boxes. 

<49 U.S.C. 1803, 1804, 1808; 49 CFR 1.53(el, 
App. A to Pa.rt 1l 
[29 FR 18743, Dec. 29, 1964. Redesignated at 
32 FR 6606, Apr. 5, 19671 

EDITORIAL NoTE: For Feders.l Reglster eita
tions affeetlng § 173.302, see the Llst of CFR 
Seetloru; Affeeted appearlng in the Findlng 
Alds sectlon of this volume. 

§ 173.303 Charglng of eylinders with com
pressed gas in solutlon (aeetylene). 

<a> O¡¡linder, JiUer ana solvent re
quirements. <Refer to applicable parts 
of Specification 8 and SAL). Acetylene 
gas must be shipped in Specification 8 
or SAL < § 178.59 or § 178.60 of this sub
chapter> cyllnders. The cyllnders shall 
consist of metal shells fllled with a 
porous material, and this material 
must be charged with a suitable sol
vent. The cyllnders containing the 
porous material and solvent, shall be 
tested with sa.tisfactory results in ac
cordance with CGA Pamphlet C-12. 
Representativa samples of cyllnders 
charged with acetylene shall be tested 
with satisfactory results in accordance 
with CGA Pamphlet C-12. 

(1) The specific gravity of acetone 
solvent in acetylene cyllnders must be 
0.796 or over at 15.5' C. (59.9' F.). 

(2) The amount of solvent added in 
the refilllng opera.tion must not cause 
the tare weight of the cyllnder to 
exceed its ma.rked tare weight. The 
tare weight includes the welght of the 
cyllnder shell, porous filling, valve, 
safety relief devices and solvent, but 
without removable cap. 

(b) Filling limits. The pressure in 
cyllnders containing acetylene gas 
must not exceed 250 psi at 70" F., and 
in case the cyllnders are ma.rked for a 
lower allowable charging pressure, at 
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70• F., then tha.t pressure must not be 
exceeded. 

<e> Daw requirements on fiUer and 
solvent. Cylinders containing acety
lene gas must not be shipped unless 
they were charged by or with the con
sent of the owner, and by a person, 
firm, or company havlng possession of 
complete information as to the nature 
of the porous fllling, the kind and 
quantity of solvent ln the cylinders, 
and the meanlng of such mar!dngs on 
the cylinders as are prescribed by the 
Department's reguiatlons and specifi
cations applylng to contalners for the 
transportation of acetylene gas, 

(d) Verüication of container pres
sure. <1> Each day, the pressure in a 
container representative of that day's 
compression must be checked by the 
charglng plant after the container has 
cooled to a settled temperature and a 
record of this test kept for at least 30 
days. 
[29 FR 18743, Dec. 29, 1964. Redeslgnated at 
32 FR 5606, Apr. 5, 19671 

EDITORIAL NOTE: For Federal Rel!lster clta
tlons affectlng § 173.303, see the Llst of CFR 
Sections Affected appearlng ln the Flndlng 
Aids sectlon of thls volume. 

§ 173.304 Charging of cyllnders with llque
fied eompressed gas. 

(a) Dewiled charging requirements. 
Liquefied gases shall be charged in ac-

49 CFR Ch. 1 (10-1-87 Edltlon) 

cordance with the specific provisions 
of paragraph (a)(2) of this section or 
paragraph <e> of this section. Where 
charglng requirements are not specifi
cal.ly prescribed, liquefled gases, 
except gas in solution or poisonous 
gas, must be shipped, subject to the 
applicable paragraphs under General 
Requirements for Shipment (see 
§ 173.301>, the charglng requirements 
of this section for liquefied com
pressed gas, or the charglng require
ments for mixtures <see § 173.305), in 
containers manufactured under speci
fications, as follows: 

< 1> Specification 3, • 3A, 3AA, 3B, 
3BN, 3D' 3E, 4, 1 4A, 1 4B, 4BA, 
4B240ET, 4BW, 4E, 9.' 25.' 26.' 38.' 39, 
40.' or 41.' (§§ 178.36, 178.37, 178.38, 
178.39, 178.42, 178.60, 178.61, 178.55, 
178.61, 178.65, 178.68 of this subchap
ter>, except that no Specification 4E, 
9, 39, 40, 41 packaglng may be charged 
and shipped with a mixture containlng 
a pyroforic liquid, carbon bisulfide <di
sulfide>. ethyl chloride, ethylene 
oxide, nickel carbonyl, spirits of nitro
glycerin, or poisonous material <class 
A, B, or irritating material>, unless 
specifically authorized ln this part. 

(2) The followlng requirements must 
be complied with for the gases named 
<for cryogenic liquids, see § 173.316>: 

Kln<lolgea 
Maxlmum permltted 

fllllng dens!IY (percent) 
(see Note 1) 

Contalners marked ee shown In 1hls column or of !he 
eeme lype wi1h hlghar servloe pres!lUtl! must be used 

except ee provlded In§ 173.34 (a), (b), § 173.3010) (sae 
notea foliowlng tabla) 

Anhydrous ammonla ........................... 54 ...................................... DOT-4; DOT-3MSO; DOT-3AA48Q; DOT-3MSOX; DOT-
4A480; DOT-3; DOT-4AA480; DOT-3E1800; DOT-
3Al480. 

Bromotrl- fl..,.._ mothsn9 (R-1381 or 124·-···--···-···· ............ DOT-3A400; DOT-3AMOO; DOT-38400; DOT-4A400; 
H-1301). DOT-4AA480; DOT-48400; DOT-4BA400; OOT· 

4BW400; DOT-3E18CO; DOT-39; DOT-3AL400. 
Csrbon dlaxlda (sea notea 4, 7, and B) ... 68 ...................................... DOT-3A1800; OOT-3AX1BOO; DOT-3AA1800; OOT-

3AAX1800; OOT-3; OOT-3E1800; OOT-311800; DOT-
3HT2000; OOT-39; OOT-3AL18CO. 

Chlorlne (sea Note 2) ............................ - .. 125 ...................................... DOT-3MSO; OOT-3AA480; OOT-25; OOT-3; OOT-
3BN480; OOT-3E18CO. 

c-e (R·142b) or 1· 
chloro-1, 1-<llfhroroethane (""" Note 

100 ...................................... DOT-3A150; OOT-3AA150; DOT-36150; DOT-49150; 

8). 
DOT-4BA225; OOT-4BW225; DOT-3E1BOO; DOT-38, 
OOT-3Al150. 

Chiorodlfluorom 
Note B). 

(R·22) (sae 106 ............................. - ..... DOT-3A240; OOT-3AA240; DOT-38240; DOT-48240; 

• Use of exlstlng cylinders authorized, but 
new constructlon not authorlzed. 

OOT-4BA240; OOT-4BW240; DOT-4B240ET; OOT-
4E240; DOT-39; DOT-41; DOT-3E1800; and OOT-
3ALA240. 
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Klndolgaa 
Maxinwm permltted 

filllng denslty (percenl) 
(aee Note 1) 

Contalners mm1<ed as shown In thls column 01 of the 
sorne typa with hlgher seJY!ce pressure rnust ha usad 

exoept as proWied In§ 173.34 (a), (b), § 173.3010) (eee 
notes fi>Dowlng 1able) 

Chloropentalluorelharte, (R-115) ••••••••• 110-·-··--·-··-····-·····-··· DOT-3A225; DOT-3AA225; DOT-38225; COT-4A225; 
COT-4BA225; DOT-48225; DOT-4BW225; DOT-
3E1 800; DOT -39; and DOT -3AI.225. 

Chloratrifluorame1hane (R·13) (see 10ll ................................. DOT-3A180D; DOT-3AA180D; DOT-3; DOT-3E1800; 
Note 8). DOT-39; and DOT-3AL1800. 

Cyciopropane (see Notss 8 and 9) •.•..... 55 .................................... DOT-3A225; DOT-3M80X; OOT-3AA225; DOT-38225; 
DOT -4A225; DOT -4AM80; DOT -46225; DOT-
4BA225; DOT-4BW225; DOT-4B240ET; DOT-3; OOT-
3E180D; OOT -39; and DOT -3AI.225. 

Dlchlorodllluoromath (A·12) (seo 119.-................................ DOT-3A225; DOT-3AA225; DOT-38225; DOT-4A225; 
Note 8). DOT -48225; DOT-48A225; DDT -48W225; DOT-

4B240ET; DOT-4E225; DOT-9; DOT-39; DOT-41; 
DOT -3E1 BOO; and DOT -3A1.225. 

Dlohl01odllluorome1hane and d!lluor· Nat lll¡uld lull at 130' F ••• DOT-3A240; DOT-3AA240, DOT-38240; DOT-3E1800; 
oethene rnbdure (co1181ant bclllng DOT -4A240; DOT -48240; DOT -48A240; DOT-
mixture) (R-BOO) (see Note 8). 4BW240; DOT -4E240; DOT -9, DOT -39. 

DlflUOToe1hane (R-162e) (seo Note 8) ..... 79 ................................... DOT-3A160; DOT-3AA150; DOT-38150; DOT-48150; 
DOT-4BA225; OOT-46W225; OOT-3E1BOO; DOT-
3Al15D. 

Dlmo1hylamlne, anhydrous •.....••••••.••.•••• 59 ................................. DOT-3A150; DOT-3AA150; DOT-36150; DOT-48150 
DOT -4BA225; DOT -48W225; ICC-3E1800. 

Ethane (seo Notea 8 and 9) ................. 35.8 ................................. DOT-3A180D; DOT-3AX1800; OOT-3AA180D; DDT-
3AAX180D; DOT -3; DOT -3E1800; DOT -3T180D; DOT-
39; DOT -3AL1BOO. 

Ethane (aee N otea 8 and 9) .................... 38.8................................ OOT -3A2000; DOT -3AX2DOO; DOT -3AA2000; DOT-
3AAX2000; DOT-3T2000; DOT-39; DOT-3AL2000. 

E1hylene (eee Notss 8 and 9)............... 31.0............................. DOT -3A 1800; OOT-3AX1BOO DOT -3AA1800; DOT-
3AAX1800; DOT-3; DOT-3E180D; OOT-3T1800; DOT-
39; and DOT -3AL 1800 • 

E1hylene (see Notes 8 and 9) ......•.......•.. 32.5 ............................... DOT-3A2000; DOT-3AX2000; OOT-3AA200D; DOT-
3AAX20ll0; DOT-3T2000; DOT-39; and DOT-3AL20DD. 

Ethylene (see No1es 8 and 9) ............... 35.6 ••.••.••••.••••• ·-···-··-·· DOT -3A240D; DDT -3AX240D; DOT -3AA240D; OOT-
3AAX240D; DOT-3T240D; DOT-39; DOT-3Al2400. 

Hydrogen chlorlde •••••••••••••••••••••••.••••• 55 .................................. DOT-3A180D; DOT-3AA180D; DOT-3AX1BOO; DOT-
3AAX180D; DOT-3; DOT-3T18DD; DOT-3E18DO. 

Hydrogen sulfide (eee Note10) .............. 62.5 .................................... COT-3A480; DOT-3AA480; DOT-38490; OOT-4A480; 
COT -411480; DOT -4IIA480; DOT -4BW480.; DOT -28-
480; DOT-3E180D; DOT-3AL480. 

lnsacliclda,llquatled gaa (sea Nota 8) •.• Not Dquld tuD at 130' F .... DDT-3A300; DOT-3AA300; DOT-38300; OOT-48300; 
DOT -4BA300; DOT-4BW300; DOT -9; DOT -40; DOT-

Lk¡uafiad nonflammable gases, Uquld 
other then those classlfled .. flem. 
mahle, oonoslve, 01 polsonous, and 
mlx1ures 01 eolullons 1hereof. 
charged with nl!rogen, - dlnx
Jde, or alr (see Notss 7 and 8). 

Methylaoetylene.propadlene, s1ablllzed 
(aseNote5). 

41 DOT-3E1800. 
Not lll¡uld tuD at 130' F .... Speclflcation paJ:keglng ll1l1horiz8d In pamgmph (0)(1) of 

thls seotion and DOT -3HT; DOT 40; DOT -4DA; DOT-
408. 

Nat lll¡uld fui! at 130' F... DOT -46240 wlthou1 brazed seame; DOT -4BA240 wlthoot 
brazed seams; DOT -3A240; DOT -3AA240; DOT-
38240; DOT-3E180D; DOT-4BW240; DOT-4E240; 
DOT-48240ET; DOT-4; DOT-41; DOT-3Al.240. 

Me1hyJ chloride ............ - ..................... 84 ................................. DOT-3A225; DOT-3AA225; DOT-38225; DOT-4A225; 
DOT -48225; DOT -4BA225; DOT -4BW225; DOT -3; 
DOT-4; DOT-1!5; DOT-28-300; DOT-38; DDT-3E180D; 
DOT-48240ET. Cyilm!ers complylng with OOT-3A150; 
COT -38150; DOT-4A150, and DOT-48150 manufac. 
1ured prior m Dec. 7, 1836 ara atso au1horlzed. 

Me1hyl meroep1an ................................... 60 ................................... DOT-3A240; DOT-3AA240; DOT-38240; DOT-48240; 
DOT-48240ET; DOT-3E180D; DOT-4BA240; DOT-
4BW240. 

Monomathylamlne, enhydtous ••• - .......... 60 ...................................... DDT-3A150; DOT-3AA150; DOT-38150; DOT-48150; 
DOT-4BA225; DOT-4BW225; DOT-3E18DD. 

Nllrcsyl chloride ...................................... 110 ............................... DOT-3BN40D only. 
Nllrous oxide (eae Notss 7, 8, and 11) •• 88 .................................. DOT-3A180D; DOT-3AX1BOO; DOT-3AA1BOO; DOT-

3AAX180D; DOT -3; DOT -3E180D; DOT -3T1800; DOT-
3HT200D; DOT-39; DOT-3AL1800. 

Refrigeran! gee, n.o.&. or D1spersant Not Hquld tuD at 130' F .•• DOT-3A240; DOT-3AA240; DOT-38240; DOT-3E1BOO; 
gae, n.o.s.(ase Nota 8). DOT-4A240; DOT-48240; DOT-4BA240; OOT-

4BW240; DOT -4E240; DOT -9; DOT -39; and OOT-
3AL240. 
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Klnd of gee 
Maxlrnum permlttad 

filrmg -•lty (pen:ent) 
(seeNote1) 

49 CFR Ch. 1 (10-1-87 Edltlon) 

Container& marked as shown ln thls column or of the 
sama type wHh hlgher servlce pmssure mue! be used 

except as provldad In § 173.34 (a), (b), § 173.301 Ol (sea 
notas lollowlng tálilé) 

Sulfur dloxllle (see note 8) ..••..••• -·-·····-··· 125 .. ·-········-·-·····-········-·-· OOT-3A225; DOT-3AA225; DOT-38225; DOT-4A225; 
DOT -48225; DOT -4BA225; DOT -46W225; DOT-
48240ET; DOT-3; OOT-4; OOT-25; DOT-26-150; 
OOT-38; OOT-39; OOT-3E1800; and OOT-3AL226. 

Sulfur hexa!luoride_,,,,_,,,,_, ___ ,,,,,_,_.,,,,_ 120 ••.••• -·-·-············-··········· OOT-3!\1000; DOT-3M1000; OOT-3MX2400; DOT-3; 
DOT-3Al.1000; DOT-3E1800; DOT-3T1800. 

Sulfuryl fluorlde ..... _ ........ - .. - •... -·-·····---.... 106 •.•••.••. - .•••.•...•.....•.•••.•••. _, DOT-3M80; DOT-3M480; OOT-3E1800; DOT-48480; 
OOT -4BA480; OOT -4BW480. 

Tetralluoroelhylene, lnhlblted ·-·-··-·-······· ml. ....................... -............... DOT-3A1200; DOT-3M1200; DOT-3E1800. 
Trlfluorcehloruethylene ............ - ........... -.... 115... ............................. -..... DOT -3A300; DOT -3M300; DOT -38300; DOT -4A300; 

DOT -48300; DOT -4BA300; OOT -48W300; DOT-
3E1800. 

Tr!methy!amlne, anhydrous.-·-·-·----.... 57 .... _._ .. ,_, _____ ......... _._ .. DOT-3A150; DOT-3M150; DOT-36150; DOT-46150; 
DOT-4BA225; DOT-4BW225; DOT-3E1800. 

Vlnyl chloride (see Note 5) ........................ 84 ..................................... _ .. DOT-48150 wl1hout brezed seems; DOT-48A225 wl1hout 
brezed seams; DOT-4BW226; DOT-3!\160; DOT-
3M150; DOT-25; DOT-3E1800; DOT-3AL150. 

Vlnyl fluorlde, lnhlbl1ed ......... - .................. _, 62 ....... - ........ -·-·-.. - ........ _ .. DOT-3!\1800; DOT-3M1800; DOT-3E1800; DOT-
3AL1800. 

Vlnyi methyl etl!er (see Note 5) ...... - ..... _, 68 .......... _,_, ....... - ................ DOT-48150, wl1hou1 brazed seams; DOT-48A225 wlth-
out brezed seams; DOT -46W225; DOT-3A 150; OOT-
3M150; DOT-38150; DOT-26; DOT-3E1800. 

NOTE 1: The "fllllng densily'' ls horebV deflned ee !he peroent ratio ol1he welgh1 o! gee In a oontalner to 1he welght ol watsr 
1hat 1he container wUJ hold alBO" F. (1 lb. o! water=27.737 cublc inohee at 60' F.). 

NOTE 2: Cyllndera purcheeed alter Oct. 1, 1944, for 1he transportatkm ol chlorine nwst oontaln no apertura olher 1han 1hat 
provlded In !he neck o! 1he cyllnder for attaohment o! a valva e<¡ulpped wl1h an approved eafety rellel devloe. Cyllnders 
purcheeed alter Nov. 1, 1935, and oherged with chlorlne must not contaln over 160 pounds ol gas. 

NOTE 3: [Reserwdl 
NOTE 4: Speclal oarbon dloxlde mi!Úfll! devloes contalnlng a heetlng element and cherQed wfoh not ovar 6 pounds o! carbon 

dloxllle may be filled to a denslly ol not ovar 95 peroent, provlded 1he cyllnder ls rnaila ol staal wl1h a oalcukded burstlrnl 
pressura In exoees ol 39,000 psi, be lltted with a franglbla dlsc 1hat wlU aparate at not ovar li7 percant ol1hat prassure, ana 
be able to wllhstand a drop o! 10 feat whan atriklng crosswise on a staal rall whlla under a pr"""""' of at laast 3,000 psi. 
Such devloes must be - In strong bolees or nwst be wrappad In heevy burlap and bound oy 12~e wlre wl1h 1he wlre 
complately oovered by frli:tlon tapa. Wiapplng muat be appUad so aa not to lntariara wlth 1he functlo of !he franglble dlsc 
saMv ralle! davloe. Sh!prn6nta nwst be dascilbed es "ll<¡uaf!ad oarbon dloxllle gas (mlnlng dev!ca)" marked, labeled, and 

cerlilfed .. prescrlbed for ll<¡ueflad carbon -· NOTE 5: AD pariS of valve and eafety ralle! deW:es In contaot wl1h contenta of c:yllndars must be of a metal or other 
me!erlal, sultably treetad H necassary, whlch wlll not cause formatlon ol any ece!ylldas. 

NOTE6:[Resarvad] 
NOTE 7: Specificatlon 3HT cyllndera lar alrcnlft use only, havlno a maxlmum servlce IHa o! 24 years. Au1ho- on!y lar 

nonflammable gesas. Cyllnders nwst be e<¡ulppad wl1h pressure r<illel devloes only ol1he benglble dlsc type whlch mea11he 
requlrementa of § 173.34(<1). Each benglble dlsc muat heve a rotad buratlng pressura whlch does not excead 00 peroent o! 1he 
minlrnum requlrad test pressure ot1he cyllnder. Dlscs with fusible metal bllclclng era not permlt!ad. Cyllnders may be shlppad 
onlv whan packad In strong outslde packaglnga. 

NoTE 8: 5ae § 173.301(1<). 
00:~ Whan used lor shlpmen1 olllammeble gases, 1he lntemal volume o! a speclflcatlon 39 cyUnder muat not excead 75 

NoTE 10: Each valva OU!Iat muat be seelad by a 1hreadad cap or a 1hreaded solld plug. 
NOTE 11: 5ae § 173.304(a)(4~ 

(3) Specification 3AL ( § 178.46 of 
this subchapter> cyllnders are author
ized for the following liquefled gases: 
cyclobutane, hydrogen selenide, pro
pylene, silane, carbonyl sulfide, vlnyl 
bromide, and dimethyl ether. Ship
ments of flamma.ble gases are author
lzed only when transportad by high
way, ra.il and cargo aircraft only. 

<4> Specificatlon DOT 3AL (§ 178.46 
of this subchapterl cyllnders when 
used ln nitrous oxide service must be 
ln compliance with the following con
ditions: 

(i) Cyllnder must be equipped only 
with bra.ss or stalnless steel valve; and 

(ii) Each cyllnder must be cleaned ln 
compliance with the requirements of 
Federal Specificatlon RR-C-90lb 
pa.ra.gra.phs 3.7.2 and 3.8.2. Cleaning 
agents equivalent to those specified ln 
RR-C-901b may be used; however, any 
cleaning agent must not be capable of 
reacting with oxygen. One cyllnder se
lected at random from a group of 200 
or less cleaned at the same time must 
be tested for oil contamination ln ac
cordance with Specification RR-C-
90lb paragraph 4.4.2.3 and meet the 
standard of cleanliness specified. 

<b> Ftuing ltmits. Except for carbon 
dioxlde, nitrous oxide and vinyl fluo
ride, inhibited, the liquid portion of a 
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liquefled gas must not co.mpletely fill 

§ 173.304 

Maxlmum 

d=wln 
peroent of 
lile watar-

the packaging at any temperature up 
to and lncludlng 130'F. The liquid por
tion of vlnyl fluoride, lnhibited, may 
completely fill the cylinder at 130'F. 
provided the pressure at the critica! 
temperature does not exceed one and 
one-fourth times the service pressure. 

<e> Ver(ftcation o/ content in cylin
der. (1) Liquefied gases must be 
charged by weight, by volume meas
urement of liquid, charging line, by 
the use of proper scales or when lower 
ln pressure than required for liquefac
tion a pressure-temperature chart may 
be used ln charging to lnsure that the 
service pressure at 70' F. times 5/4 will 
not be exceeded at 130' F. 

(2) Except as noted ln paragraph 
(d)(4) of this section, the amount of 
liquefied gas charged lnto a container 
must be determlned by weight, or if 
charged at a pressure lower than the 
liquefaction polnt, by pressure shown 
on a chart for the specific gas, Welght 
must be checked, after disconnectlng 
from the charglng line, by the use of 
proper scales. 

(d) Requirement8 for liqueff.erl petro
leum gas. (1) Filllng density limited as 
follows: 

0.271 lo 0.289 -·--· .. ····-···--·-············-····--· 0.290 lo 0.308 •. _________________________ ..•.••• 

0.307lo 0.322 ·······---·--·-·-------········ 
0.3231D 0.938 •.....• ·-----·--·-----···-··· 
0.3391D 0.354--·-·······-·····--·····--·-·--·-
0.355 ID 0.371-------···············----·--·-
0.3721D 0.398·-···-···-·---···-······-···--
0.399 ID 0.425 .•.• ·--·--·----·--·---······· 
0.4251D 0.440·-··········--·--·-·---·-····-······· 
0.4411D 0.452·---·-··············-·--·-··--·--·-
0.453 lo 0.462·-·--·-·--·--···········-·--···· 
0.463 lo 0.472·-···-·--·--·--·-·--··········-·· 
0.473 ID 0.480 .....•.•. --·--·---·----·--·-·· 
0.481 ID 0.488·-··················--·---·---····· 
0.489 ID 0.495·-·--·-···········--··-·--······ 
0.496 lo 0.503 •.•. ----·--·--·-·-········----···· 
0.504 lo 0.610.·-·-·--·---·--·-·-·············· 
0.611 lo 0.619 ...•.•.• ·--·--·-·--····-·--·--·-·· 

Maxlmum 
fliDng 

denslly In 

=:. ca= a! lile 
ccn!alner 

26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
38 
37 
38 
39 
40 
41 
42 
43 

1 Use of exlstlng cyllnders a.uthorlzed, but 
new constructlon not a.uthorized. 

Minimum SpecifiC = r. lile Uquld -

0.520 ID 0.527 ········-·············-···-···-···· ...... 
0.528 lo 0.636 •.•. - .. ····--·-···--·-·················-
0.537 lo 0.644 ············--·--------············ 
0.545 lo 0.552 ·················-·-·····-···--·-······ 
0.553lo 0.560 ....... _________ ........•......... ·-·-··--··· 0.661 lo O.S68 ....•.•. ________________________________ _ 

0.5691D 0.576 ....•.•..•..• -·-·-···--·-···-········· 
0.577lo 0.584 .•.•..•.•..•.•........•..• ---·-··········· 
0.565 lo 0.592 -···············--···········--·-···-····· 
0.593 lo 0.600 ····--·--·--·-·--··········-········· 
0.601 ID 0.609 .•....•... - •. ·----····--·········-···· 
0.609 lo 0.617 ···------·-········-···-·--···--· 
0.618 to 0.826 .....• ·-·····------·-··········---· 
0.627 lo 0.634.---·-·······--·--·-·-·--·-·-···· 

wel~ht 
capací1y of 

lile 
cantalner 

44 
45 
49 
47 
49 
49 
50 
51 
52 
53 
54 
55 
56 
57 

(2) Subject to § 173.301(f), any filllng 
density percentage prescribed 1n this 
section is authorized to be lncreased 
by 2 for liquefied petroleum gas 1n 
Spec. 26 or 3 cylinders or ln Spec. 3A 
marked for 1,800 psig, or higher, serv
ice pressure. 

(3) Liquefied petroleum gas must be 
shipped ln specifica.tion contalners as 
follows: 

<O Specifica.tion 3, 1 3A, 3AA, 3B, 3E, 
3AL, 4B, 4BA, 4B240FLW, 4B240ET, 
4BW, 4B240X,1 4E, 4,' 4A,' 9,' 25,' 26,' 
38,' 39, or 41' <§§ 178.36, 178.37, 178.38, 
178.42, 178.46, 178.50, 178.51, 178.54, 
178.55, 178.61, 178.65, 178.68 of this 
subchapterl cylinders. The lnternal 
volume of a Speciflca.tion 39 cylinder 
must not exceed 75 cubic lnches. Ship
ments of flammable gases ln 3AL cyl
lnders are authorized only when tra.ns
ported by hlghway, rail and cargo
only aircraft 

NoTE 1: Cyllnders marked as complytng 
wlth DOT 8pec. 4B240F'LW bearlng ma.nu
facturer's symbol WCO and serial numbers 
47A-1 to 47A-Ii9200, Jncluslve, varyJng from 
the speclflcatton requirements ... to physl
ca.l properties of steel, are a.uthorlzed for 
the transporta.tton of llquefied petroleum 
gases. 

<iil Additional contalners may be 
used withln the limits of quantity and 
pressure as follows: 

en,. 
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CUblc 
lnches Gallons 

49 CFR Ch. 1 (10.1-87 Edltion) 

Maldmum oharglng pressure-p.s.Lg. 

DOT-2P or DOT-2Q (see Note 1) .•.•.•.....•.....•.• 

DOT-2P or DOT-2Q (see No\13 1)·-·-···-··········· 

31.83 ........ ·-······-··-····-··-·-·· 45 p.s.l.g. at 70" F. and 105 p.s.i.g. at 
130" F. (500 Note 2). 

31.83 ..•..•.•.•..•..•....•......•........•• 35 p.s.l.g. at 70" F. and 100 p.s.l.g. at 
130' F. 

DOT-3C or DOT-4C •..•.•...•••.•......•...............•....... 3,881 16+5% to!erance .... ~··· 145 p.s.l.g. at 130• F. 

Non: 1: Containers must be packed In 
strong wooden or flber boxes of such deslgn 
as to protect valves from injury or acciden
tal functlontng under condltlons tncldent to 
transportatlon. Each completed container 
f!lled for shlpment must hs.ve been hes.ted 
untU contents reached s. mlnlmum tempers.
ture of 130' F •• without evldence of les.ks.ge, 
dlstortlon. or other defect. Each outslde 
shlpplng conts.lner must be pls.lnly ms.rked 
"INSIDE CONTAINERS COMPLY WITH 
PRESCRffiED SPECIFICATIONS." 

Non: 2: Containers must be equtpped with 
safety rellef devlces whlch w!ll prevent rup
ture of the containers s.nd ds.ngerous projec
tlon of the closlng devlces when the contain
ers s.re exposed to the actlon of fire. 

(4) Verificatlon of content. Contaln
ers with a water capaclty of 200 
pounds or more and for use with a llq
uefied petroleum gas with a speelflc 
gravlty at 60' F. of 0.504 or greater 
may have thelr contents determlned 
by uslng a flxed length dlp tube gaug
lng devlce. The length of the dlp tube 
shall be such that when a llquefled pe
troleum gas with a speclflc volume of 
0.03051 cu. ft./lb. at a temperature of 
40' F. ls charged lnto the container lt 
just reaches the bottom of the tube. 
The welght of thls llquld shall not 
exceed 42 percent of the water capac
lty of the container which must be 
stamped thereon. The Iength of the 
dlp tube, exPressed ln lnches carrled 
out to one decimal place and preflxed 
with the letters "DT'' shall be 
stamped on the container and on the 
exterior of removable type dlp tube; 
for the purpose of thls requlrement 
the marked Iength shall be exPressed 
as the dlstance measured along the 
axis of a stralght tube from the top of 
the boss through which the tube ls ln
serted to the proper level of the llquld 
ln the container. The length of each 
dlp tube shall be cheeked when ln· 
stalled by welghing each container 
after filllng except when lustalled ln 
groups of substantlally ldentlcal con-

tainers ln which case one of each 25 
containers shall be weighed. The 
quantity of llquefied gas ln each con
tainer must be cheeked by means of 
the dlp tube after dlsconneetlng from 
the charglng llne. The outlet from the 
dlp tube shall be not Iarger than a No. 
54 drill size oriflce. A container repre
sentative of each day's f1lllng at each 
charglng plant shall have its contents 
cheeked by weighing after dlsconnect
lng from the charglng llne. 

(e) Refrigerant gases. Refrlgerant 
gases which are nonpolsonous and 
nonflammable under thls part, must 
be shipped ln cyllnders as prescrlbed 
in paragraph (a) (1) or (2) of thls sec
tion, or as follows: 

<1> Speclfications 2P and 2Q 
<§§ 178.33, 178.33a of thls subchapter). 
Inside metal containers packed in a 
strong wooden or flberboard box of 
such design as to protect valves from 
injury or accidental functionlng under 
condltions lncident to trsnsportation. 
Pressure 1n the container must not 
exceed 85 pounds per square inch ab
solute at 70' F. Each completed metal 
container filled for shipment must be 
heated until content reaches a minl
mum temperature of 130' F. without 
evldence of Ieakage, dlstortion, or 
other defect. Each outslde shipplng 
container must be plalnly marked 
"Inside Containers Comply With Pre
scrlbed Speclfication." 

(f) Engtne starting /tuid. Englne 
startlng fluid contalnlng compressed 
gas or gases which are f!ammable 
under thls part must be shipped in cyl
inders as prescrlbed ln paragraph 
<a><1l of thls section, oras follows: 

(1) Inside nonrefillable metal con
tainers havlng a capacity not over 32 
cubic inches. Containers must be pack
aged in Spec. 12B <§ 178.205 of thls 
subchapterl fiberboard boxes 
equlpped with top and bottom pads 



Research and Speclal Programa Admlnlstratlon, DOT § 173.306 

which w1ll provide three complete 
thicknesses of flberboard on top a.nd 
bottom of each box, or Spec. 15A, 15B, 
15C, 19A, or 19B (§§ 178.168, 178.169, 
178.170, 178.190, 178.191 of this sub
chapter) wooden boxes. Pressure in 
the container must not exceed 140 psi, 
absolute, at 130' F. However, if the 
pressure exceeds 140 psi, absolute at 
130' F., a Spec. 2P (§ 178.33 of this 
subchapter) container must be used. 
In a.ny event, the metal container 
must be capable of withsta.nding with
out bursting a pressure of one a.nd 
one-half times the pressure of the con
tent at 130' F. The liquid content of 
the material a.nd gas must not com
pletely fill the container at 130' F. 
Each completed container filled for 
shipment must ha ve been heated untll 
content reaches a minimum tempera
ture of 130' F., without evidence of 
leakage, distortion, or other defect. 
Each outside shipping container must 
be plalnly marked, "INSIDE CON
TAINERS COMPLY WITH PRE
SCRmED SPECIFICATIONS." 
< 49 U .S. C. 1803, 1804, 1808; 49 CFR 1.63, 
App. A to Part 1l 
[29 FR 187 43, Dee. 29, 1984. Redesigna.ted a.t 
32 FR 6606, Apr. 6, 19671 

EDITORIAL NOD: For Federa.] Regjster clta.
tlons affectlng § 173.304, see the Llst of CFR 
Sectlons Affected a.ppea.rlng In the Flndlng 
Alds sectlon of thls volume. 

§ 173.306 Charging of cyllnders with a 
mixture of compressed 1!88 and · other 
material. 

Ca> Detailed requirement&. A mixture 
of a compressed gas and any other ma
terial must be shipped as a compressed 
gas if the mixture is a compressed gas 
as designated in § 173.300Ca> and when 
not in violation of § 173.301(a). 

<b> Füling limita. <See § 173.30l<e>.> 
For mixtures, the liquid portian of the 
liquefied compressed gas at 130' F. 
plus a.ny additional liquid or solid 
must not completely fill the container. 

<c> Nonpoisonous and nonff,ammable 
mtxtures. Mixtures containing com
pressed gas or gases including insecti
cides, which mixtures are nonpoison
ous a.nd nonflamma.ble under this part 
must be shipped in cylinders as pre
scribed in § 173.304(a.) or as follows: 

<1> Specification 2P <§ 178.33 of this 
subchapter>. Inside metal conta.iners 

equipped with sa.fety relief devices of a 
type examined by the Bureau of Ex
plosives a.nd approved by the Director, 
OHMT, a.nd packed in strong wooden 
or fiber boxes of such design as to pro
tect valves from injury or accidental 
functioning under conditions incident 
to tra.nsporta.tion. Pressure in the con
tainer may not exceed 85 psia at 70'F, 
Each completed metal container filled 
for shipment must be heated untll 
content reaches a minimum tempera
ture of 130"F., without evidence of 
leakage, distortion or other defect. 
Each outside shipping container must 
be plainly marked "INSIDE CON
TAINERS COMPLY WITH PRE
SCRmED SPECIFICATIONS." 

(dl Poisonous mtxtures. A mixture 
conta.ining a.ny poisonous material, 
Class A, or irrita.ting material in such 
proportions that the mixture would be 
cla.ssed as poisonous under § 173.326(a) 
or § 173.381<a> must be shipped in 
packagings as authorized for these poi
sonous materials. 
[29 FR 18743, Deo. 29, 1964. Redesigna.ted a.t 
32 FR 6606, Apr. 6, 1967, a.nd amended by 
Amdt. 173-70, 38 FR 6309, Feb. 27, 1973, 
Amdt. 173-94, 41 FR 16079, Apr. 16, 1976; 46 
FR 32697, Ma.y 19.19801 

§ 173.306 Llmited quantlties of com· 
pressed 1!88es. 

(a) Limited qua.ntities of compressed 
gases for which exceptions are permit
ted as noted by reference to this sec
tion in § 172.101 of this subchapter are 
excepted from labeling <except when 
offered for transporta.tion by air) a.nd, 
unless required as a condition of the 
exception, specification packaging re
quirements of this subchapter when 
packed in accorda.nce with the follow
ing paragraphs. In addition, shipments 
are not subject to Subpart F of Part 
172 of this subchapter, to Part 174 of 
this subchapter except § 174.24 a.nd to 
Part 177 of this subchapter except 
§ 177.817. 

<1> When in contalners of not more 
tha.n 4 fluid ounces capacity (7.22 
cubic inches or less) except cigarette 
lighters. Special exceptions for ship
ment of certaln compressed gases in 
the ORM-D class are provided in Sub
part N of this part. 
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(2) When in metal containers filled 
with a material tha.t ls not cla.ssed a.s a 
hazardous material to not more tha.n 
90 percent of ca.pacity at 70" F. then 
charged with nonflamma.ble, nonlique
fied gas. Each container must be 
tested to tbree times the pressure at 
70" F. and, when refilled, be retested 
to tbree times the pressure of the gas 
at 70" F. Also, one of the following 
conditions must be met: 

(i) Container ls not over 1 quart ca.· 
pa.city and charged to not more than 
170 psig at 70" F. and must be pa.cked 
in a strong outside pa.ckaglng, or 

cm Container 1s not over 30 gallons 
ca.pa.city and charged to not more than 
75 psig at 70" F. 

(3) When in a metal container 
charged with a solution of materials 
and compressed gas or gases which ls 
nonpolsonous, provided all of the fol
lowing conditlons are met. Special ex
ceptlons for shipment of aerosols in 
the ORM-D cla.ss are provided in Sub· 
part N of thls part. 

(i) Capacity must not exceed 50 
cubic inches (27.7 fluid ouncesl. 

(ii) Pressure in the container must 
not exceed 180 psig at 130" F. If the 
pressure exceeds 140 psig at 130" F., 
but does not exceed 160 psig at 130" F., 
a speclfication DOT 2P (§ 178.33 of 
thls subel.apter> lnside metal contain
er must be used; lf the pressure ex
ceeds 160 psig at 130" F., a speclfica
tion DOT 2Q < § 178.33a of thls sub
cha.pter) lnside metal container must 
be used. In a.ny event, the metal con
tainer must be ca.pable of withstand
ing without bursting a pressure of one 
and one-half times the equilibrium 
pressure of the content at 130" F. 

(iii) Liquid content of the material 
and gas must not completely fill the 
container at 130" F. 

<iv> The container must be pa.cked in 
strong outside packagings. 

(V) Each completed container filled 
for shipment must ha.ve been heated 
until the pressure in the container ls 
equivalent to the equillbrium pressure 
of the content at 130" F. (55" C.l with
out evidence of leakage, distortion, or 
other defect. 

Cvi> Each outside packagtng must be 
ma.rked "INSIDE CONTAINERS 
COMPLY WITH PRESCRIBED REG
ULATIONS." 

49 CFR Ch. 1 (10-1-87 Edltlon) 

<bl E:xemptions tor toodst'I/JfB, soa.p, 
biolof!icals, electronw tub&, aná audi· 
ble ftre alarm 81/Stems. Limited quanti
tles of compressed gases, <except poi· 
sonous gases a.s defined by § 173.326) 
for which exceptions are provided a.s 
indieated by reference to thls section 
in § 172.101 of thls subchapter, when 
in aecordance with one of the follow
ing pa.ragraphs are excepted from la
beling <except when offered for trans· 
porta.tion by a.lr> and the speelflca.tlon 
pa.ckaging requirements of thls sub· 
cha.Pter. In addition, shipments are 
not subject to Subpart F of Part 172 of 
thls subchapter, to Part 174 of thls 
subcha.pter except § 174.24 and to Part 
177 of thls subcha.pter, except 
§ 177.817. SPecial exceptions for shlp
ment of certaln compressed gases in 
the ORM-D cla.ss are provided in Sub
part N of thls part. 

<1> Foodstuffs or soaps in a nonrefil· 
Iable metal container not exceeding 50 
cubic inches ca.pa.city (27.7 fluid 
ounces), with soluble or emulslfled 
compressed gas, provided the pressure 
in the container does not exceed 140 
p.sJ.g. at 130" F. The metal container 
must be eapable of withstanding with
out bursting a pressure of one and 
one-half times the equillbrium pres
sure of the content at 130" F. 

Cil Containers must be pa.cked in 
strong outside pachgings. 

cm Liquid content of the material 
and the gas must not completeiy fill 
the container at 130" F. 

Ciii> Ea.ch outside packaglng must be 
ma.rked "INSIDE CONTAINERS 
COMPLY WITH PRESCRmED REG
ULATIONS." 

C2) Cream in refillable metal recep
tacles with soluble or emulslfied com· 
pressed gas, Containers must be of 
such design tha.t tbey will hold pres· 
sure without perma.nent deforma.tlon 
up to 375 psig and must be equipped 
with a device designed so a.s to release 
pressure without bursting of the con· 
tainer or dangerous projeetion of its 
pa.rts at higher pressures. Thls excep
tion applles to shlpments offered for 
transporta.tion by refrigerated motor 
vehicles only. 

(3) Nonrefillable metal containers 
charged with a solution contalning. bi· 
ological products or a medica! prepara
tion which could be deteriorated by 
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heat, and compressed gas or gases, 
which is nonpoisonous and nonflam
mable. The capacity of each container 
may not exceed 35 cubic inches (19.3 
fluid ounces). The pressure in the con
tainer may not exceed 140 psig at 130' 
F., and the liquid content of the prod
uct .and gas must nat completely · fill 
the containers at 130' F. One complet
ed container out of each Iot of 500 or 
less, filled for sbipment, must be 
heated, until the pressure in the con
tainer is equivalent to equilibrium 
pressure of the content at 130' F. 
There must be no evidence of leakage, 
distortion, or other defect. Container 
must be packed in strong outside pack
aglngs. 

<4) Electronic tubes, each having a 
volume of not more than 30 cubic 
inches and charged with gas to a pres
sure of not more than 36 psig and 
packed in strong outside packaglngs. 

(6) Audible fire alarm systems pow
ered by a compressed gas contained in 
an inside metal container when 
sbipped under the following condi
tions: 

(i) Each inside container must have 
contents which are not. flammable, 
poisonous, or corrosive as defined 
under this part, 

(ii) Each inside container may not 
have a capacity exceeding 35 cubic 
inches (19.3 fluid ounces), 

(iii) Each inside container may not 
have a pressure exceeding 70 psig at 
70' F. and the liquid portion of the gas 
may not completely fill the inside con
tainer at 130' F., and 

Civ> Each nonrefillable inside con
tainer must be designed and fabricated 
with a burst pressure of not less than 
four times its charged pressure at 130' 
F. Each refillable inside container 
must be designed and fabricated with 
a burst pressure of not less than five 
times its charged pressure at 130' F. 

Ce) Fire ea:tinguishers. Fire extin
guishers charged with limited quanti
ties of a compressed gas to not more 
than 240 psig at 70' F. are excepted 
from Iabeling <except when offered for 
transportation by air) and the SPecifl
cation packaging requirements of this 
subchapter when sbipped under the 
following conditions. In addition, ship
ments are not subject to Subpart F of 
Part 172 of this subchapter, to Part 

174 of this subchapter except § 174.24 
and to Part 177 of this subchapter 
except § 177.817. 

(1) Each fire extinguisher must be 
shipped as an inside packaging; 

<2> Each fire extinguisher must have 
contents which are·· not flammable, 
poisonous, or corrosive as defined 
under this part; 

(3) Each fire extinguisher under 
stored pressure may not have an inter
nal volume exceeding 1,100 cublc 
inches. For fire extinguishers not ex
ceeding 35 cublc inches capacity, the 
liquid portion of the gas plus any addi
tional liquid or solid must not com
pletely fill the container at 130' F. 
Fire extinguisbers exceeding 35 cubic 
inches capaclty may not contain any 
liquefied compressed gas; 

(4) Each fire extinguisher manufac
tured on and after January 1, 1976, 
must be designed and fabricated with 
a burst pressure of not less than six 
times its charged pressure at 70' F. 
when shipped. 

<5> Each fire extinguisher must be 
tested. without evidence of fallure or 
damage,. to at least three times its 
charged pressure at 70' F. but not less 
than 120 psig before lnitial shipment. 
For any. subsequent shipment, each 
fire extinguisher must be in compli
ance with the retest requirements of 
the Occupational Safety and Health 
Administratlon Reguiations of the De
partment of Labor. 29 CFR 
1910.157<e>, and; 

(6) Each fire extinguisher must be 
marked to indicate the year of the test 
<within 90 days of the actual date of 
the original test) and "MEETS DOT 
REQUIREMENTS." This marklng will 
be considered a certification that the 
fire extinguisher was manufactured in 
accordance with the requirements of 
this section. 

Non: The words ''Thls extlngujsher meets 
aii requlrements of 49 CFR 173.306" ma.y be 
dlspl&yed In place of "MEETS DOT RE· 
QUIREMENTS" on extlnguishers manufac
tured prior to January 1, 1976. 

<7> When Specification 2P or 2Q 
< § § 178.33, 178.33a of this subchapter> 
packagings are used, paragraphs 
<c><4>-<6> of this section are not appli
cable provided each packaging meets 
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the requirements of paragraph <a> of 
this section. 

<d> Truck bodtes or tratlers on ftat 
cars; automobiles, motorcycles, trac
tors, or other self-propeTletl veldcles. (1 > 
Except as specified In § 173.21, truck 
bodies or trailers with automatic heat
lng or refrigeratlng equipment of the 
gas burning type may be shlpped with 
tanks contalnlng fuel and equipment 
operatlng or not operatlng, when used 
for the transportation of other freight 
and loaded on flat cara as part of a 
jolnt rail-highway movement. The 
heatlng or refrigeratlng equipment is 
considered to be a part of the truck 
body or trailer and is not subject to 
any other requirements of this sub
chapter. 

(2) Automobiles, motorcycles, trac
tora, or other seif-propelled vehicles 
equipped with liquiefied petroleum gas 
or other compressed gas fuel tanks, 
provided such tanks are securely 
closed, are not subject to any other re
quirements for transportation by rail 
or highway. For transportation by 
water, see §§ 176.906 and 176.78(k) of 
this subchapter. For transportation by 
aJr, the fuel tank must be removed or 
emptled and securely closed. 

(3) A cyllnder which is a component 
part of a passenger restralnt system 
and is lnstalled in a motor vehicle, 
charged with nonliquefied. nonflam
mable compressed gas and having no 
more than two actuatlng cartrid.ges 
per valve, is excepted from the re
quirements of Parts 1'70-189 of this 
subchapter except: 

(1) Unless otherwise authorized by 
the Department, each cyllnder must 
be in compllance with one of the cylln
der specifications In Part 178 of this 
subchapter and authorized for use in 
§ 173.302 for the gas it contalns; 

<il> Each cyllnder must be in compli
ance with the filling requirements of 
§ 173.301; and 

(iii) Each actuatlng cartrid.ge must 
be approved In accordance with 
§ 173.86 and meet the definitlon set 
forth In § 173.100<w>. 

<4> A cyllnder which is part of a tire 
inflator system In a motor vehicle, 
cha.rged with a nonliquefied, nonflam
mable compressed gas ls excepted 
from the requirements of Parts 170-
189 of this subchapter except: 

49 CFR Ch. 1 (10..1-87 Edltlon) 

(i) Unless otherwise authorized by 
the Department, each cylinder must 
be in compliance with one of the cylin
der specifications In Part 178 and au
thorized for use In § 1 '73.302 for the 
gas it contalns; 

(ti) Each cyllnder must be in compll
ance with the filling requirements of 
§ 173.301. 

(iii) Each cyllnder must be securely 
lnstalled In the trunk of the motor ve
hiele and the valve must be protected 
a.gainst accidental discha.rge. 

Nom: A cyllnder conta.lnln¡¡ a gas genera
ter may be lncluded withln the provlsions of 
thls exception lf the requtrements of 
§ 1'73.34(d) are satlsfled. 

(e) Refrlgerattng machines. (1) New 
<unused> refrigeratlng machines or 
components thereof are excepted from 
the specification packa.ging require
ments of this part if they meet the fol
lowing conditions. In addition. ship
ments are not subject to Subpart F of 
Part 172 of this subchapter, to Part 
174 of this subchapter except § 1'74.24 
and to Part 177 of this subchapter 
except § 17'7.817. 

(i) Each pressure vessel may not con
taln more than 6,000 pounds of Group 
I refrlgerant as classified In American 
National standard B9.1 or not more 
than 50 pounds of re:frigerant other 
than Group I. 

<il> Machines or components having 
two or more charged vessels may not 
contaln an a.ggrega.te of more than 
2,000 pounds of Group I refrigerant or 
more than 100 pounds of refrigerant 
other than Group I. 

(iii) Each pressure vessel must be 
equipped with a safety device meetlng 
the requirements of American Nation
al Standard B9.1. 

<iv> Each pressure vessel must be 
equipped with a shut-off valve at each 
openlng except openlngs used for 
safety devices and with no other con
nectlon. These valves must be closed 
prior to and during transportation. 

(V) Pressure vessels must be manu
factured. lnspected and tested In ac
cordance with American Natlonal 
Standard B9.1, or when over 6 lnches 
interna! diameter, In accordance with 
the ASME Code. 

(vi) All parts subject to refrigerant 
pressure during shipment must be 
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tested in accordance with American 
National Standard B9.1. 

<vii> The Uquid portion of the refrig
era.nt, if any, may not completely fill 
any pressure vessel at 130' F. 

(viii) The amount of refrigera.nt, if 
liquefied, may not exeeed the filling 
density preseribed in § 173.304. 

<f> Accumula.tors. The following ap
plies to aeeumulators, which are hy
draulic accumulators containing nonli
quefied, nonflammable gaB, and non
fla.mmable liquids or pneumatie aceu
mulators containing nonliquefied, non
flammable gaB, fabricated from mate
rials whieh will not fragment upon 
rupture. 

(1) Aeeumulators installed in motor 
vehicles, construction equipment, and 
assembled machinery and designed 
and fabricated with a burst pressure of 
not less than five times their eharged 
pressure at 70' F., when shipped, are 
not subjeet to the requirements of this 
subchapter. 

(2) Accumulators charged with limit
ed quantities of compressed gaB to not 
more than 200 p.s.Lg. at 70' F. are ex
cepted from labeling <except when of
fered for transportation by air) and 
the speeification packaging require
ments of this subchapter when 
shipped under the following condi
tions. In addition, shipments are not 
subjeet to Subpart F of Part 172 of 
this subchapter, to Part 174 of this 
subchapter except § 174.24 and to Part 
177 of this subchapter exeept 
§ 177.817. 

(i) Each accumulator must be 
shipped as an inside packaging, 

(ti) Each accumulator may not have 
a gas space exceeding 2,500 eubic 
inehes under stored pressure, and 

<iii> Each accumulator must be 
tested, without evidenee of failure or 
damage, to at least three times its 
charged pressure of 70' F., but not less 
than 120 p.sJ. before initial shipment 
and before each refilling and reship
ment. 

(3) Accumulators with a charging 
pressure exceeding 200 p.s.l.g. at 70' F. 
are excepted from labeling <exeept 
when offered for transportation by 
air) and the speeification paekaging 
requirements of this subchapter when 
shipped under the following condi
tions: 

(i) Each accumulator must be in 
compliance with the requirements 
stated in paragraph (f)(2), (i), (ti), and 
(llil of this section, and 

(ti) Each accumulator must be de
signed and fabricated with a burst 
pressure of not less than five times its 
eharged pressure at 70' F. when 
shipped. 

(g) Water pump 81/Stem tank. Water 
pump system tanks charged with com
pressed. air or limited quantities of ni
trogen to not over 40 psig for single
trip shipment to installation sites are 
excepted from Iabeling (transportation 
by air not authorizedl and the speeifi
cation packaging requirements of this 
subchapter when shipped under the 
following conditions. In addition, ship
ments are not subjeet to Subpart F of 
this subchapter, to Part 174 of this 
subchapter except § 174.24 and Part 
177 except § 177.817. 

<ll The tank must be of steel, welded 
with heads concave to pressure, having 
a rated water capacity not exceeding 
120 gallons and with outside diameter 
not exceeding 24 inches. Safety relief 
deviees not required. 

(2) The tank must be pneumatically 
tested to 100 psig. Test pressure must 
be permanently marked on the tank. 

(3) The stress at preseribed pressure 
must not exceed 20,000 psi using for
mula: 

S=Pd/2t 
where: 
S=wall stress In pounds per square lnch: 
P=prescribed pressure for the tank of at 

least 3 times charged pressure at 70' F 
or lOO psig, whichever ls greater: 

d=lnside diameter In lnches; 
t=minlmum wall thickness, In lnches. 

(4l The burst pressure must be at 
least 6 times the charge pressure at 70' 
F. 

(5l Each tank must be overpacked in 
a strong outside container in accord
anee with § 173.30l<kl. 
<49 U.S.C. 1803, 1804, 1808; 49 CFR 1.53, 
App, A to Part 1) 

[Amdt. 173-94, 41 FR 16079, Apr. 15, 19761 
EDITORIAL NoTE: For Federal Reglster clta

tlons affectlng § 173.306 see the Llst of CFR 
Sectlons Affected appearlng In the Flnding 
Alds sectlon of th1s volume. 
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§ 173.307 Exeeptions for eompressed 
gases. 

<a> The followlng materials are not 
subject to the requirements of this 
subchapter: 

(1) Carbonated beverages. 
(2) Except as provided in 

§ 175.10<a><2> of this subchapter, tires 
when inflated to pressures not greater 
than their rated inflation pressures. 

(3) Balls used for sparts. 
<4> Refrigerating machines including 

dehumidifiers and air conditioners, 
and components thereof such as pre
charged tubing contalning 25 pounds 
or less of nonflammable Uquefied gas. 
Ulmdt. 173-94, 41 FR 16081, Apr. 15, 1976, 
as amended by Amdt. 173-135, 45 FR 13090, 
Feb. 28, 19801 

§ 173.308 Cigarette Ughter or other similar 
deviee charged with fue!. 

<a> In addition to the requirements 
of § 173.21<e), a cigarette llghter or 
other similar device charged with a 
flammable gas must be shipped as fol
lows: 

(1) No more than 2.3 fluid ounces of 
Uquefied gas may be loaded into each 
device; 

<2> The Uquid portion of the gas may 
not exceed 85 percent of the volumet
ric capacity of each fluid chamber at 
60' F; 

(3) Each device, including closures, 
must be capable of withstanding with
out lea.ka.ge or rupture an internal 
pressure of at least two times the 
vapor pressure of the fuel at 130' F; 
and 

<4> Devices must be overpacked in 
packaging that is designed or arranged 
to prevent movement of the device 
itself. 

<b> When no more than 1,500 devices 
covered by this section are transported 
in one motor vehicle by highway, the 
requirements of Parts 172 and 177 of 
this subchapter do not apply. 

(e) For transportation by water in a 
closed transport vehicle or a closed 
freight container, the followlng warn
ing must be affixed to the access 
doors: "WARNING-MAY CONTAIN 
EXPLOSIVE MIXI ORES WlTH 
AIR-KEEP IGNITION SOURCES 
AWAY WHEN OPENING." The warn
ing must be on a contrasting back-
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ground and must be readily legible 
from a distance of 25 feet. 

[Amdt. 173-94, 41 FR 16081, Apr. 15, 1976, 
as amended by Amdt. 173-94A, 41 FR 40683, 
Sept. 20, 1976; Amdt. 173-120, 43 FR 39792, 
Sept. 7, 1978; Amdt. 173-165, 48 FR 28101, 
June 20, 19831 

§ 173.314 Requirements for eompressed 
gases in tank ears. 

<a> Driftnitions. For definitions of 
compressed gases, see § 173.300. 

(b) General requirements. <l> Tank 
cars contalning compressed gases must 
not be shipped unless they were 
Ioaded by or with the consent of the 
owner thereof. 

(2) Tank cars must not contain gases 
capable of combining chemically and 
must not be Ioaded with any gas which 
combines chemically with the gas pre
viousiy Ioaded therein, until a11 resi
due has been removed and interior of 
tank thoroughly cleaned. 

(3) For cars of the DOT-106A and 
llOA class, the tanks must be placed in 
position and attached to car structure 
by the shipper. 

<4> Wherever the word "approved" is 
used in this part of the regulations, it 
means approval by the Association of 
American Railroads Committee on 
Tank Cars as prescribed in § 179.3 of 
this subchapter. 

(5) Each tank car, except series 
106A••• or UOA• ... containing a flam· 
mable compressed gas or flammable 
compressed gas mixture must be 
marked with the name of contents 
(§ 172.101 of this subchapter> in ac
cordance with the requirements of 
§ 172.330 of this subchapter oras oth
erwise approved by the Department. 

(6) Each tank car contalning anhy
drous ammonia; hydrogen chloride, re
frigerated Uquid; or chlorine must be 
marked "Anhydrous Ammonia.," "Hy
drogen Chloride," or "Chlorine," as 
appropriate, in accordance with the re
quirements of § 172.330 of this sub· 
chapter. 

<e> Authoriaed. gases, JiUtng densi· 
ttes. tank cars. A compressed gas of· 
fered for transportation in a tank car 
must be prepared in accordance with 
paragraphs (b) through <h> of this sec
tion, § 173.10, and the followlng table 
(for cryogenic Uquids, see § 173.319>: 
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Klnd al gas Maxlmum permllted 
fllllng danslty, Nota 1 Requlred tank car, aee § 173.31(8) (2) and (3) 

Ammonla solut!orr .............. .--....................... _ .... - .•.. Note 21" ................. - ......... DOT-105A100-W, 105A100AL-W, 109A100AL-
W,109A300-W,111A100-W-4, Note 20. 

Anhy<fmus ammonla •• --·-·--·-·-·-·-·-·-····-··-···· 60 ................. -·-·-·-·-·-·- DOT-106A500-X. Note 25. 
67 .................... --·-·-·- DOT-105A300W, Note 24. 
57 ................ -··---·--·- DOT-112S400F, 1125340-W, 1145340-W, Note 

15. 
68.8 ............ -·-·--·-·-·- DOT-112S400F, 112S34lJW, 1145340-W, Note 

15. 

Argon -·--··---·-·-·····-·-·--·-··-·-·--····-············ Nota 20 ..... ·--·-··-·-·-···· DOT-107A. 
Bromotrlfluarome (R-13B1 or H-1301) ........... 124 -·-·······-·-·-·-·-····· DOT-110A800W, Notes 13 end 25. 
Buta<llone (pressure na! .-rtg 75 pounds Notas 18 end 21-·-·-·- ICC-105A100', 105A100-W, 111A100-W-4, 

per square lnch al 105"F.) lnhlblted. Notas 4 and 23. 
Buta<llone (pressure na! exceedlng 255 pournls Notas 18 and 21-·--·-· DOT-112T340W, 112J340W, 114T340W, 

per square lnoh al 115"F.),Inhibltad. 114J340W, Notas 4 and 20, 
Bul!!dlene (pressure nat exceedlng 300 pounds Notas 18 and 21 .. ·-·-·-· DOT-112T400W, 112J400W, 114T400W, · 

per square lnoh al 115"F.),Inhlblted. 114J400W, Notas 4 end 20. 
Carbon dloxide, refrigerated lk¡uld .... -······-···-·-- Nata 5-·-·-·-·-·-·--·-· DOT-105A500W, Note 8. 
Chlortne..._ ................................. -·--·-·-·-···--·-- 125 ··--·-·-······---··-· DOT -10BA500X. Note 25. 

125 .... ·-·-·--·-···--·-·· DOT-105A500W, Note 12. 
Chlorodlfluoroethana (R-142b) Q.Chloro-l,l.d(fluor- 100 ..... --··-·-·-·-·-·-·-·· DOT-105A500X. 110A500W, Nato 25. 

oethane): Notas 4, Note 13. DOT -105A100W, Note 23. 
DOT-114T340W, 114J340W, Notas 28 and 29. 

Chlorodlfluoromethane (R-22): Note 13--·-·····- 105 .................................... DOT-105A500X,110A500W, Nota 25. 

110 ·····-·······--·--·-·-- DOT -105A300W. 
108 ··-·-·---·---···-- DOT -112A400W. 
Nota 21·----·---·-··· DOT -114A340W, Note 29. 

Chloropentafluoroethane (R-115): Nota 13.·---- Note 21·-·-·-·-·--·-·-- DOT-105A500X.110A500W, Nata 25. 
IJOT-105A300W. 
IJOT-114A340W, Note 29. 

Chlorotetrafluoroethane (R-124); Nota 13 -·---·- 125 ·---·-·-···--·--·- DOT-108A500X. 110A500W, Note 25. 
128 ·--·-·-·-·-·--····- DOT-112MOOW. 

Chlarotrlt1uoro (R-13); Nota 13 --·-·--- Note 21 ·-·-·---··········- IJOT-105A300W, DOT-114A340W, Nota 29. 
Cruda nltrogen fortlllzer eolutlon -·-·---·--·-·-- Note 21-····--·-·········· IJOT -105A500X. 

DOT-105A3oo-W, 109A300-W, Note 20. 
Cruda nltrogen fertlllzer solut!on (pressure nat Nota 21 ............................. DOT-105A500X. 
.-rtg 75 pounds per square lnch al 105" DOT-105A100-AL-w, 109A1oo-AL-W, Nata 20. 
F.). 

Dlchloradlfluo..-e (R-12): Nota 13 ................ 119 ·-·····-····-·-··--·-·-· DOT-105A500X. 110A500W, Note 25. 
123--·-·---·-·--·-·- OOT-112A340W, 114A340W, Nota 29. 
125 ---·-·--····--·-·- DOT-105A300W. 

Dlfluoroethane (R-1528): Note 4, Note 13·-·-·--· 79-·---·-··--···---·-· DOT-109A500X. 110A500W, Note 25. 
79 ...... ---·--·-·--·-·-· DOT-112T400W, 112J400W, 114T340W. 

114J340W, Notas 28 and 29. 

84 ..... ·-·--·-·--·-·-······· DOT-105A300W, Nata 23. 
Dlmsthyiamlne, anhydrous ........ --·-·-·--·--·-·-·· 69 ...... ----·---·-········ DOT -105A500X. 

62..--·-·--·--·-·-······· OOT-105A300W, Notas 4, 23 end 28. 
61 ..... -·---·---·-········ IJOT-112T34DW, 112J340W, Nata 28. 

Dlmethyi ether.·-·--·---·-·--·-·---·--·-·--·- 59---·---·-··-·-·-···· DOT-106A500X. 110A500-W. 

Fertilizar ammonlatlng aoll¡tlon ccntalnlng -
ammonla. 

Ferlillzer ammonlating soiUUon cantalnfng free 
ammonla (pressure nat exceedlng 75 pounds 
per square inoh al 105" F.). 

62.. ... -·-·--··-·------- DOT-105A300W, Notas 4 and 23. 
Note 21.·--·-·--·-······· DOT-109A500X. 

DOT-105A300-W, 109A300-W. Note 20. 
Note 21 ............................. DOT-109A500X. 

DOT-105A100-AL-W, 109A1oo-AL-W, Note 20. 

Fertilizar ammonlatlng solutlon contalnlng - Nota 21·-·-·-·-··--·-··-· OOT-109A500X. 
ammonla (pressura nat .-rtg 150 pounds DOT-105A200-AL-W, Note 20. 
per square lnch al 105" F.). 

Hellurn ........................................ --·-····-··-·-···-·-- Nats 20 ............................. DOT-107A. 
Hexafluoropropylena -··--··-··---·-··--·-·--·-·-·- 110 ·····-·····-········-····-·-· OOT-109A500-X. 110A500-W, Note 26. 
Hexafluoropropylane oxide ................ -···-·--·-·-··- 110 .................................... OOT-110A500w, Note 7. 
Hydrogen ..... ---·-·-·-····-·-·---·-··-···-··-···-- Note 20 ............................. OOT-107A, Note 2. 
Hydrogan chloride, -gemted lil¡uld .... - ... ·-·-·-··· 59.0 maxlmum to 80.1 DOT -105A600W, Note 17. 

mlnlmumal 
maxlmum 90 pslg, 
when offered for 
transportatlon. 

Hydrogan aulflda ...... -··········-·-······-··-·--··-·-·-·-· 68 ............................ - ........ DOT-109A800X. Notas 7 and 8. 
Li1¡uld hydrocarbon gas (pressure na! exoaedlng Note 21 ............................. ICC-106A100', 105A100-W, 111A100-W-4, 

75 pounds per square lnch al 105"F). Notes 4 end 23. 
Llquld hydr,.,.,_ gas (pressure na! .-rtg Note 21-·-·-·--·-····-·· DOT-105A300-W, Notas 4 end 23. 

225 pounda per square lnoh al 1 05"'F). 
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Klnd o! gas 

lJqu!ú hydrocarbon gas (preesure no1 exoeedlng 
300 pounds P<lT square lnch a1105"F). 

lJqu!ú hydracarbon gas (preesure no1 exoeedlng 
375 pounds P<lT square lnch a1105"F). 

lJqu!ú hydrocarbdon gas (preesure not exoeedlng 
375 pounda P<lT square inch a1130"F). 

lJqu!ú hydrocarbon gas (preesure no1 -ng 
450 pounds P<lT square lnch a1105"F). 

Uquefied petrolwum gas (preosures no1 exceed
lng 75 pounds per square lnch al 105"F). 

Llquefled petroleum gas (preesure no1 exceedlng 
150 pounds P<lT square lnch a1105"F). 

Uquefied petroleum gae (preesure no1 -ng 
225 pounda per square lnch a1105'F). 

Uquefied petroleum gas (preesure no1 -ng 
255 pounda per square lnch a1115'F). 

Uquefled petrolaum gae (preesure no1 exceedlng 
300 pounds per squarelnch at 105'F). 

Uquefied petroleum gas (preesure not exceedlng 
300 pounda per square lnch a1115'F). 

Uquefled petrolwum gas (preesure no! exoeedlng 
375 pounás per square lnch a1105'F). 

Maxlmum ponnlttsd 
filllng denslty, No!<l 1 
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Requlred IBnk car, see § 173.31 (a) (2) ami (3) 

No1e 21 ............................. DOT-105!\400-W, No1es 4 arnll • 

No1e 21 ............................. DOT-105A500-W, No1es 4 and l • 

No1e 21 ............................. DOT-108A500X. 

No1e 21... .......................... DOT-105A600-W, No1es 4 and l , 

No1e 18 ............................. ICC-105A100', 105A100-W, 111A11l0-W-4, 
No1es4arnl 23. 

No1e 18._ ......................... DOT-105A21l0-W, 105A200AL-~ , No1es 4 and 
23. 

Nota 18 ..................... - ..... DOT-105ASOO-W, No1es 4, 20 w d 23. 

No1e 18 ............................. DOT-112T340-W, 112J340-I'\ 114T340W, 
114J340-W, No1es 4 and 20. 

No1e 18 ........... - ....... - ..... DOT-105A41l0-W, Notes 4, 20, e 1d 23. 

Nole 18 ............................. DOT-112T41l0-F, 112J41l0-F, ·~1,12T41l0-W, 
112J41l0-W, 114T41l0-W. 114J ~~w. No1es 4 
and 20. 

No1e 18 .................. - ........ DOT-105A500-W, Notes 4, 20 w d 23. 

Uquetleld petrolwum gas (preesure no1 exoeadlng No1e 18 ............................. DOT-108A500X. 
375 pounds per square lnch a1130'F). 

Uquefied petrolaum gas (pressure not exoeedlng Note 18 ............................. DOT-105A81l0-W, Notes 4, 20 OJ d 23. 
450 pounds per square lnch a1105'F). 

Ma1hylaoetylene-propedlene, stahlllzed ..................... Note 22 ............................. DOT-105A300W, 112T340W, 112J340W, 
114T340W, 114J340W, 108ASIOX, No1ee 4, 9 
and 23. 

Me1hyl chlorlde "·-·-·-·-·-·-·-·-··--........ _ .............. 84 ................ --................. DOT -108A500X, No1e 25. 
95-.................................... DOT-112T340W, 112J340W, No 4. 
86 .................................... _ DOT-105A3100W, No1es 4 and 23 

Me1hyl chlorlde-me1hylane chlorlde mbc!ure ............. No1e 22 .......... _ .......... - ... DOT-108A500X, Notas 7 _ ard 14. DOT-
105A300-W, No1es 4 and 23. 

Ma1hyl mercapiBn ... _ ........... - ... ·--·--· ................ 80 ....... - .......... --.... - ...... DOT-108A500X, No1ee 7 and 14. 
82....................................... DOT -105A300-W, No1es 4 and 2 

Ma1hyi0Jmlne, anhydrous ............. - ....... __ , ................ 80 ............. _. __ ., .... - ...... DOT-108A500X. 
62 ....... ____________ ,,_, DOT-105A300W, Notes 4, 23 ~ 28. 

61 .... - ................................ DOT-112T340W, 112J340W, Ncfeo 4 and 28. 
Nltrogen ... _, ____________ ,, .. ,_ .. , ............. --....... No1e 20 ...... ·-·····--·-... DOT·107A. 
Nltrogen ler!lllzer solution ................ - ........................ No1e 21 .................... - ...... DOT-108A500X. 

DOT-105A31l0-W, 109A31l0-W, 109A3100AL-W, 
No1e 20. 

Nltrogen 1er111lzer solution (pressure not exceed· Note 21 ............................. DOT-108A500lt 
lng 75 pounds P<lT square lnch a1105' F.). DOT-105A11l0-AL-W, 109A1()0-I L·W, Nole 20. 

Nl!rosyl chlorlde .. ,_ ........................... -....................... 110 ..................... -............ DOT -1 08A600-X, No1es 7 and 11 
124 ..................... _ ....... _ .. DOT-105A31l0-W, No1e 10. 

Nllrous oxide ................................................................. No1e 5 ............................... DOT-105A500W, 105ABOOW, No 8. 
Oxygen. ............................................................. - .......... Nole 20 .................. -·-·-· DOT-107A. 
Refrigorant gas, n.o.s. or Dispersan1 gas, n.o.s. No1e 21.-·-·-·-·-............ DOT-105A500X. 110A500W, NÓ 1e 25. DOT-

(classed as a flammable gas) No1e 13. 105ASOOW, No1e 23. ,~ rT-112T340W, 
112J340W, 114T340W, 114J~ OW, No1es 28 
and 29. 

Refrigorant gas, n.o.s. ar Dlsperaanl gas. n.o.s. No1e 21 .. - ................. - .... DOT-108A500X. 110A500W, N 1e 25. DOT-
(classed as a nonffammal¡le gas) Noto 13. 105A300W, DOT-112A340W 114A340W, 

Note 29. 
SUitur dlmade ............... _,,,_ ........................... - ......... 125 .................................... DOT-108A500X, 110A500W, NO!! 25. 

DOT-105A21l0-W. 
SulluJyl fluorlde .............................. ,_,_, ..................... 120 ................... _,_ ....... _ DOT-105A500-W. 
Trifluoroch!oroe1hylena ...... _,,,_ ................................ 115 ... - ....... --·-·--·-·- DOT-108A500X, 110A500W, No1 25. 

120 ......... _, _____ , .. ,_ ... DOT-105A31l0-W, No1es 4 and 2!. 
Trlme1hylamlne, anhydrous ................ _____ ., ......... 51 ....................................... DOT-108A500X. 

59 ............. - ....... - ... ·-·--- DOT-105A3100W, No1ee 4, 23 and 26. 
58, __ , _____ ,,, ..... - ...... DOT-112T340W, 112J340W, NO!! 28. 

Vinyl chlorlde, No1e 9 .. - .... - ....................... -·-·-·-.. 84 ....................................... DOT-108A500X, Note 7. 
87 ....................................... DOT-105A200W, No1es 4,18 and 23. 
86 .................................. _, DOT-112T340W, 112J340W, 114T340W, 

114J340W, Nole 4. 
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Klnd ol gas Maxlmum permittetl 
fiTIIng denslly, Note 1 ReqlJired tenk car, see § 173.31(a) (2) and (3) 

Vinyl fluorlde, lnhlblted ................................................. 59.6 maxlmum to 53.6 DOT-105A600W, Notea 17 and 23. 
mlnlmum at 
maxlmum 105 psig, 
when offered for 
transportaflon. 

Vlnyl methyl ether, Note 9 .......................................... 68 ....................................... 
1

1CC-105A100', 105A100W, Notes 4 and 23. 
68 .............................. - ...... 

1 

DOT-106A500X. Note 7. 

• Use of exist!ng tank cars authcrlzed, but new constructlon not authorized. 
NoTE 1: The fUUng denslty for llquefied gases ls hereby deflned as the percent ratio of the welght of gas in the tank to the 

-ht ol water that !he tank w11l hold. For delermlnhtg !he water oapaolty o! the tenk In pounds. the weight ol a gallon (231 
cubfc Jnches) of water ateo• F. In aJr shall be 8.32826 pounds. 

NOTE 2:: Each tank mus1 be equlpped with one or more safety relief devices of approved type and discharge area;. the 
dlscharge outlat of each safety rellef devlce must be connected to a manlfold havlng an unobstructed discharge area of at 
lsast 1'h times !he total dlscharge orea of the satety rolle! devices conneoted to the manllald; all manlfolds must be 
connaoted to a single common h<iader having an unobstruoted discharge outiet polnting upward and extendlng abolle top of 
the car. the header and the header autlet muSt eaoh have an unobstructed discharge area at least equal to the total dlscharge 
orea of the manllolds conneoted to the heeder, the hes dar outlet must be equlpped wJth en approved igrútion devlce which wlll 
instently lgnhe any hydrogen dlscharged through the salety rellal devlce. 

NoTE3:[R-J 
NOTE 4: For tenk cara olher then DOT -106A and DOT -110A usad for the transportation of li<¡uefled flammable gases, 

Interior pipes of loadlng and unloedlng vaJves must be equfppad wJth excess-flow valves o! approved dealgn. 
NoTE 5: The Jlquld por11on o1 the gas at o· F. mUSI not completely fllllhe tenk. 
NoTE 6: Tank mus! be lnsulated wJth an a-material of a thlckness ao thaJ the thenmsl conductence lo not more !han 

0.03 B.tu. par square loo~ per degree F. dlllérentialln temperatura par hour, exoept thaJ the lnsulation thlcknese d'!TOCIIy ovar 
!he oanter alllo . may be reduced to !liVe thermal comfuotence not exceedlng 0.04 B.lu. per square foot. par dagrea F. 
dllferanllaJ In ternpera!ul'e per hour; llils reductlon lo to permJJ an anohorage whlch mUSI no! """"'-l 7 Jnches from top of 
oanter sJIIs ID bottom ol tank. Tank mus! be equlpped wJth one aalety reUel valva of approved dealgn sal to opan at a 
pressure not exceedlng % o! !he - pressure of !he tenk and one lranglble dlsc ot apprOved. dealgn sal lo funcflon at a 
pressure lass !han the - pressure of !he tenk. The dlscharge ca(l8City ot each of theee safety reliel devices must be 
sul!l<>lenl ID preven! building up of preeaure In the tenk In excesa of 62.5 precent of tha tenk- pressure. Tanks must be 
equlr>J)ed wJth two presaure-ragulellng valvas ol approved dealgn sal to Qll8l1 at a pressure rrot to . excead 350 psi on 
105A500-W tenks and ata preasure not to exceed 400 psi on 105A!JCQ-W tanks. Each raguJatlng vaJve and satety reUel 
devloa must have lis flnal dlscharga. pipad to the oulslde of !he protectlve houslng. 

NoTE 7: Speoffloation 106A or 110A tenks euthorlzed only 1or transportation by nsJI fmlght and byhlghway. (See §§ 174.204 
and 177.634(m) of thJs subchaplsr for apecJaJ requlnmtents.) 

NOTE 8: Each tank must be eauiJ>ped _wlth edequate satety ralle! devlcee of the fusible plug type hevlng a.yJeld tempenrture 
not owr 170' F .. nor lesa !han 161' F. Eaolt devloa mUSI.be -.rt lo-· of !he fusible alloy and laak tight at 130' F. 
Ea!:h vaJve outlet must be aealed by a threaded cep or11 thnaeded solld plug. In eddition, aJJ valvas must be proteoted by a 
metal cover. 

NOTE 9: All periB of valves and ealety nellaJ devioes In corrtaot wJth oontent ot tenk must ·be o1 a metal or olher material 
sultabJy tresteá H necessary;whlch wUJ not cause formatlon of any ecetylldes. 

NOTE 10: Tankscmust be.mede of or cled wJth a metal not subject to JllPid deteriortallon by the ladlng; all appurtenanoes 
sucll aa manhola.covars, ventlng, loedlna and dlscharge vaJves, safety reliel valvas. check valvas, and eduCJJon pipes, mus! be 
mede of metal not subject 11> rapld deterlOratlon by the ladlng; cork mus! be uaed as an Jnsulatlng material. 

NOTE 11: T anks for nltrosyl ohk>rlde ahaJI be nJckef.ded and aalety refiel devlces shall be of the fusible plug type and ahaJI 
!uncllon ato temperature of not exceedlng 176' F. and be wpor tight at 130' F. 

NOTE 12: For S1l8CiaJ tank requilements epplylng to chk>rine, eee § 179.102-2 o! thls subchapter. The quantity ol chlorine 
loaded lnto a alngle<mll tank car must not e><Oeed 90 tone. Nominal 16- 30- , 55- , 85- or 90-ton tenk cor tenks mus! 
rrot be loaded In excess o1 !he nonmsl ladlllll-hle. Tank cara bullt to 1CC:105A500 may be stencUed althar ICC-105A300 
or ICC-105A500; tank cara bullt to ICC or DO.T 1ó5A500W may be etenclled aJiher 105A300W or 105A500W; each tenk mua! 
be eouJ¡¡¡¡ed wJth sate~y-.nellaJ vaJve reqalred by the etenolled s¡:iecJflcatlon. Cars na! ~ !han 55-ton ohlorine cepaclty bullt to 
ICC-10SÍI300, or ICG-105A300W.·may be· contlnaed In sarvtce w equfpped wlth excess flow valvas In acoorclance wJth 
§ 179.102-2;DO'I'~105A~ havlng forgewefded anchors must not be usad lar-of chlorlne. 

NoTE 13: Thls gas may be transpcrled In authorlzed tenk car tenks stenolled "DISPERSANT GAS" or "AEFRIGERANT 
GAS." 

NoTE 14: Contelner ahaJI not be equlpped wJth aalety rellel devioes o1 any desoript!on. 
NOTE 15: A fllllng d-.v of 58.8-' may be usad durlng !he months o1 Novsmber through March, JnclusiYe. When thlo 

ffillng densJiy lo usad, tenk cara mus! be loeded and ahlppad dlre<:lly to consumers 1or unloadlng. Storage In lranslllo rrot 
pemilltari 

NoTE 16: ClJ>enlnos In tank heads to lacllllata appJlcat!on o1 nlckel llnlng are authorized on tenk cara consllnlCied belore 
January 1, 1915. Titese openlngs must be cloaad In an ._ (§ 179.3 of thls subohapter) mannar. 

NOTE 17: See paragraph (~ ol thJs sectlon. 
NOTE 18: See paragmph ~ ol thJs secllon. 
NoTE 19: Sea paregraph (2) of thJs sectlon. 
NOTE 20: See paragraph d)(1) of lhJs sect1on. 
NOTE 21: See peragraph (d)(2) of thJa sect1on. 
NOTE 22: See -h (d) of thJa sectJon. 
NoTE 23: Each Speoffloation 105 tank car bulltalter August 31, 1981, ahaJI ccnlomt to class DOT-105J. Alter December 31, 

1968, each SpecJIIcallon 105 tenk car bufJt belore Septernber 1, 1981, and wlth.a water cepaolty (shall lull volume, lncludlng 
manways)- 18,500 U.S~ ahaJI confcnmto cJass DOT-105J. Alter December 31, 1968, each Speclflcation 111 
tank car wJth a Wlll8r cepaolty 1 fuJf volume, lnoludlng manways) exceedlng 18,500 U.S. gallone shall conform to cJasa 
DOT-111J. SpecJfloatlon 111 ten cara bufJt eller March 1, 1984 ara not eulhorlzed for the tramlportallon of llarnmabla gases. 

NOTE 24: E'aoh Speclflcallon 105 tank car bufJt alter AuQ1!B131, 1981, ahaJI contorm to class DOT-1055. Alter December 31, 
1968, each Speclllcallon 105 tenk car bulll befare Septeinber 1, 1981, and wJth a water oapaoJty (shall fuU volume lncludlng 
manways) ~ 18,500 U.S. gaiiOTI8, ahaJI conlorm to c1ass OOT-105S. 

NoTE 25: Speci!Joatlcn 106 and 110A tenks lar these commodities are·authorized for transportallon by raJJ frelght, hlghway, 
and cargo véssal. (See.ll§174.204, ·176;200, 176.230, and 177.634(m) el thls subchapter for addltional requiremanls.) 

NoTE 25: For theee matiiilais only, SpetJflr:rdlone 105A300W, and 112T340W or 112J340W tenk cars may be equlpped wlth 
satety rellel devloes wJth a etaJt.lo-<llscharga pressure satting o1 247.5 psi and 280.6 psi respecllvBiy. 

NoTE 27: [Reservedl. 



§ 173.314 

Cd> Filling limits-(1) Non-liquefied 
and lique.fied gas. The gas pressure a.t 
105' F. in a.ny insula.ted tank ca.r tank 
of the DOT-105A a.nd 109A-W ela.ss or 
Spee. DOT-lllAlOO-W-4; at 115' F. in 
a.ny unlnsulated tank. ear tank of the 
DOT-112A-W a.nd 114A-W elass; or at 
130' F. in a.ny unlnsulated tank. ear 
tank of the DOT-106A a.nd llOA-W 
class must not exeeed three-fourths 
times the prescribed retest pressure of 
the tank. The gas pressure at 130' F. 
in a.ny unlnsula.ted tank ear tank. of 
the DOT-107A series must not exeeed 
seven-tenths of the marked test pres
sure of the tank. 

NoTE 1: DOT-107A ta.nks may be charged 
wlth hellum to a pressure 10 percent in 
excess of the me.rked ma.xlmum gas pressure 
at 130' F. of ee.ch ta.nk. 

(2) Litruefied gas. In addition to the 
requirements of para.graph (d)(l) of 
this seetion, the liquid portion of the 
gas at 105' F. must not eompletely fill 
an insula.ted ta.nk, nor at 130' F. must 
not eompletely fill an unlnsula.ted 
tank with the exeeption tha.t the 
liquid portion of the gas at 115' F. 
must not eompletely fill an unlnsula.t
ed tank car tank of the DOT-112A-W 
a.nd 114A-W classes. 

<e> Ver(fWation of content. The 
a.mount of liquefied gas Ioaded into 
each tank may be determlned either 
by measurement or calculation of the 
weight. If by measurement, the weight 
must be checked after diseonnectlng 
the loadlng line by the use of proper 
seales. If by ealculation, the welght of 
liquefied petroleum gas, methylacety
lene-propadiene, stabilized, dimethyla.
mlne, monomethylamlne, or trimethy
lamlne may be ealculated uslng the 
outage tables supplied by the tank ca.r 
owners a.nd the specific gravities as de
termlned at the plant, and this COmPU· 
tation must be checked by determina
tion of specific gravity of product after 
loadlng. Carriers may verify calcuiated 
weights by use of proper seales. The 
use of a fixed tube gauge device is au
thorized for determlnlng the weight of 
methyl mercapta.n in Specification 
105A300W tanks instead of weighlng. 

0.500 
0.601 
0.602 
0.503 
0.504 
0.505 
0.506 
0.607 
0.608 
0.509 
0.610 
0.611 
0.612 
0.613 
0.614 
0.616 
0.516 
0.517 
0.518 
0.519 
0.620 
0.621 
0.622 
0.623 

45.600 
45.600 
45.700 
45.800 
45.900 
46.000 
46.126 
46.260 
46.375 
46.5110 
46.750 
47.000 
47.126 
47.250 
47.376 
47.500 
47.625 
47.750 
47.875 
46.000 
46.125 
46.250 
46.376 
46.600 
46.600 
46.700 
46.600 
46.900 
49.000 
49.125 
49.260 
49.375 
49.600 
49.625 
49.760 
49.875 
60.000 
60.100 
50.200 
50.300 
50.400 
50.500 
50.625 
50.760 
50.875 
61.000 
51.100 
61.200 
51.300 
51.400 

47.40 
47.51 
47.62 
47.73 
47.84 
47.96 
46.09 
46.17 
46.28 
46.39 
46.51 
46.61 
46.72 
48.83 
48.94 
49.06 
49.16 
49.27 
49.38 
49.49 
49.60 
49.70 
49.81 
49.92 
60.03 
60.14 
50.25 
50.38 
60.47 
50.58 
60.69 
60.79 
50.90 
51.01 
51.12 
61.23 
61.34 
61.45 
51.56 
51.67 
61.79 
61.68 
51.119 
52.09 
52.20 
62.31 
62.41 
62.52 
52.62 
62.73 

44.68 
45.00 
45.13 
45.25 
45.38 
45.60 
45.60 
45.70 
45.60 
45.90 
48.00 
46.13 
46.25 
46.38 
46.60 
46.83 
46.76 
46.69 
47.00 
47.13 
47.25 
47.38 
47.60 
47.83 
47.76 
47.68 
46.00 
46.13 
46.25 
49.38 
46.60 
48.83 
48.75 
46.88 
49.00 
49.13 
49.26 
49.38 
49.60 
49.60 
49.70 
49.60 
49.90 
60.00 
50.13 
50.25 
60.39 
60.60 
50.83 
50.75 

46.68 
47.00 
47.10 
47.20 
47.3ll 
47.40 
47.60 
47.83 
47.75 
47.68 
46.00 
46.10 
49.20 
49.3ll 
46.40 
49.60 
49.83 
48.75 
48.88 
49.00 
49.10 
49.20 
49.30 
49.40 
49.60 
49.83 
49.75 
49.88 
50.00 
50.10 
50.20 
50.3ll 
50.40 
50.50 
50.83 
50.75 
50.88 
51.00 
51.10 
61.20 
51.30 
61.40 
61.50 
51.83 
51.75 
61.88 
62.00 
62.10 
62.20 
62.30 
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MAXIMUM PERMITTED FILUNG DENSITY
Continued 

lnsu!ated cars Un!nsulated cars 

Novem- Novem-
Speclflo U:C.,rllh 

ber Aprll ber 

~.at ~ = thri>ugh = (sooNote Oc!aber 
(""'Note 

1) 1) 

0.550 ··--··-·· 51.500 52.84 50.88 52.40 

0.551 ··-·-····- 51.625 52.94 51.00 52.50 
0.55lr ........ - .. 51.750 53".05 51.13 52.«1 
0.553 ............. 51.875 53.16 51.25 52.75 
0.554 .. _. __ 52.000 53.26 51.38 52.88 

0.555 ·-··-·-··· 52.125 53.37 51.50 53.00 

0.558 ·-·-·-·- 52.250 53.48 51.50 53.10 

0.557 ·-·-·····- 52.375 53.58 51.70 53.20 
0.558 ............. 52.500 53.69 51.80 53.30 
0.569 ............. 52.625 53.60 51.90 53.40 
0.560 ............. 52.750 53.91 52.00 53.50 
0.661 ....... -- 52.875 54.01 52.13 53.63 

0.662 ·-·-·-··· 53.000 54.12 52.25 63.75 

0.569 ···-··-·- 53.100 5422 52.36 53.88 

0.584 -·-·-·- 53.200 54.33 52.50 54.00 
0.565_ .......... 53.300 54.43 52.63 54.10 

0.666 -·--··-· 53.400 54.54 52.75 54.20 

0.667 -·-····-· 53.500 54.64 52.88 54.30 

0.566 ···-··--· 53.600 54.75 53.00 54.40 

0.569 -·-·-····· 53.700 54.65 53.10 54.50 
0.570 ............. 53.600 54.96 53.20 54.60 
0.571 ............. 53.900 55.06 53.30 54.70 
0.572 ............. 54.000 55.17 53.40 54.60 
0.573 ......... -. 54.125 55.27 53.50 54.90 

0.574 ··-·-·-·· 54.250 55.38 53.63 65.00 
0.575 ............. 54.375 65.46 53.75 65.13 
0.578 ..... - ....• 54.500 65.59 53.88 65.25 

0.577 ··-·-·-·· 54.600 65.89 54.00 65.38 
0.578 ··-·-·-·· 54.700 65.60 54.10 65.50 

0.578 ··-·--·· 54.600 65.90 54.20 55.60 
0.560 ............. 54.900 56.01 54.30 65.70 
0.561 ........ - .. 55.000 66.11 54.40 55.80 
0.562 ............. 55.100 56.22 54.50 65.90 
0.563 ··-··-·- 55.200 58.32 54.63 55.00 
0.584·-·······- 55.300 58.43 54.75 56.13 

0.565 ·-·-····- 55.400 58.53 54.88 56.25 
0.568 ............. 55.500 58.64 55.00 58.38 
0.567 -··--- 55.625 58.74 55.13 58.50 
0.588 ............. 55.750 58.85 55.25 56.80 
0.589 ·-·-·-··· 55.675 56.65 55.36 56.70 
0.590 ............. 56.000 57.06 55.50 5660 
0.591 ............. 56.090 57.15 55.80 58.60 
0.592 ............. 56.180 57.25 55.70 57.00 
0.593 ............. 56.270 57.94 55.60 57.10 
0.594 ............. 56.360 57.44 55.90 57.20 
0.595 -·--·-· 56.450 57.53 56.00 57.30 

0.596 -·-·-····· 58.540 57.63 56.13 57.40 

0.597 -·-·-·-· 58.630 57.72 56.25 57.50 
0.598 ............. 56.720 57.62 58.36 57.60 
0.599 ............. 58.810 57.91 56.50 57.70 
0.600 --··-·-·· 56.900 56.01 56.62 67.60 
0.801 ............. 56.990 56.10 58.73 57.90 
0.802 ............. 57.060 58.20 58.94 68.00 
0.803 ............. 57.170 56.29 56.95 56.13 
0.804 ............. 57.280 58.39 57.07 58.25 
0.805 ............. 57.330 56.49 57.18 56.38 
0.606 ··-·--·· 57.440 58.56 57.30 56.60 
0.807 ............. 57.530 56.88 57.41 56.63 
0.806 ............. 57.620 56.77 57.52 56.75 

0.806 ··-·--··· 57.710 58.87 57.64 56.88 

0.810 ··--·-·- 57.600 56.97 57.78 59.00 
0.811 ·--·-- 57.890 59.06 57.87 59.10 

0.812 ·--·-·- 57.980 59.18 57.98 59.20 

MAXIMUM PERMITTED FILUNG OENSITY
Continued 

lnsulated cars Unlnsulated cars 

Nowrn- Novem-

~~ 
Aprll ber Aprll ber 

through = through = Oc!aber (seeNote October (seeNote 
1) 1) 

0.613C-......... 56.070 59.26 56.09 59.30 
0.614 ............. 58.160 59.3& 58.21 59.40 
0.816 ............. 58.250 59.4& 58.32 59.50 
0.818 ............. 58.940 59.55 58.43 59.63 

0.817 ···········- 58.430 59.64 58.55 59.75 

0.818 ·-·-··-·- 56.520 59.74 58.88 59.88 
0.619 ............. 56.610 59.64 5a77 59.97 
0.820 ............. 58.700 59.94 58.99 80.07 
0.821 ............. 56.790 80.03 5QOO 80.18 
0.822 ............. 58.880 80.13 59.12 80.26 
Q.823 ............. 56.970 80.23 59.23 60.36 
0.824 ............. 59.080 80.32 59.94 60.48 

0.625 -·-·-···· 59.150 80.42 59.46 80.59 
0.826 ............. 59.240 60.52 59.57 80.70 

0.627 ···-·-····· 59.330 80.61 59.88 80.80 
0.626 ............. 59.420 60.71 53.80 80.90 

0.829 -·-·-···· 59.510 80.81 59.91 61.01 
0.830 ............. 59.800 60.91 80.02 61.11 
0.631 ............. 59.890 61.00 80.13 61.18 
0.832 ............. 59.780 61.10 60.26 61.28 
0.833 ..... - ..... 53.670 61.19 60.94 61.38 
0.694 ..... - ..... 59.960 61.26 60.44 61.47 
0.635 ..... _ .. ,_ 80.050 61.39 80.55 61.57 

NOTE 1: When th8ss ruDng densltles are .usad, tank cars 
must be shiJloed dlreotly to consumara for unloadlng. Stor
age In tmnsills not permltted. 

(2) DOT-106A class tank cars. Ma.xi
mum filling density In DOT-106A cl.BBS 
tank cars shall be . as shown In 
§ 173.304(d)(l). 

(g) Special requirements tor hydro
gen chloride, reftigerated liquid, and 
vinyl /luoride, inhibtted. (1) The ship
per shall notify the Bureau of Explo
slves whenever a car is not received by 
the consignee withln 20 days from the 
date of shipment. 

<2l A tank car contalning hydrogen 
chloride, refrigerated llquid must ha ve 
the auxiliary valve on the pressure 
relief device closed durlng transporta
tion. 

(h) Foreign tank cars in domestic 
use. Except as authorized by § 171.12a 
tank cars made In foreign countries, 
except Canada, must not. be used In 
domestic traffic untU they have been 
tested In this country and proper re
ports rendered as required by the spec
ifications that apply. 

(49 U.S.C. 1803, 1804, 1808; 49 CFR 1.53, 
App. Ato Part ll 



§ 173.315 

[29 FR 18743, Dec. 29, 1964. Redesignated a.t 
32 FR 5606, Apr. 5, 19671 

EDITORIAL N <m<: For Federal Register cita.· 
tlons to § 173.314. see the Llst of CFR Sec· 
tlons Affected a.ppea.rlng In the Flndlng 
Alds sectlon of this volume. 

49 CFR Ch. 1 (10...1 f87 Edltlon) 

cordance with this sectlo (for cryo
gentc liquids, see § 173.31 > and may 
only be shipped In a tank as provided 
In§§ 173.32, 173.33 and thl section. as 
follows: 

11173.316 Compressed gases in eargo tanks 
and portable tanks. 

(a) A eompressed gas offered for 
transportation In a cargo tank or a 
portable tank must be prepared In ac-

<1> Compressed gases n ust not be 
shipped In cargo tanks r porta.ble 
tank eontalners except as provided In 
this sectlon and §§ 173.32 and 173.33, 
and In the following tablE Cfor mark
lng requirements see §§ 72.326 and 
172.328 of this subchapter> 

Mmdmum permltted fllllng denslly 

Klnd of gas Percent by volwne 
Percent by welght (see par. (ij of thls Type (soo Note 2) 

(aaa Note 1) sectlon) 
Mlnlmum design 
preosure (J>si!j) 

Anhydrous ammonJa (see Notes 14 58........................... 82; S89 Note S........... DOT -51, MC-330, 21 ~; see Note 17. 
and 17 and paragraph (1) of thls MC-331; seo 
sec!lcn). Notas 12 and 17. 

Anhyárous dlme!hylamlne--·--··-·· SS .............................. Sae Note 7 ................. DOT-51, MC-330, 1 ~-
MC-331. 

Anhydrous rnonomethylamln .............. 60 ................................ . ..... do··-·--·-·-·· ...... do-·---·-·- Do. 
Anhyárous trlme!hylam!ne..................... 57-·---·-········-···· ...... do.......................... _ .. do-·--·-·---- Do. 
Ammonla soluUon-·-·-···-·-·--·-· Soe par. (e) of thls ...... do··-·-·-·-·--·· MC-330, MC-331; 1 ~ ~ par. (c)(1) 

sec!lan. see Note 12. ~· thls sec!lcn. 
BIOmOiriflucrom (R-1381 or 133 ..................... _ ..... Soe Note 7 ................. DOT-51, MC-330, :~~¡5. 

H-13!11); (Soe Note 9). MC-331. 
llutadlan9, lnhlblled ............................... Soe par. (b) of thls Soe par. (b) of thls DOT -51, MC-330, 1 ~-

sec!lon. sec!lon. MC-331. 
Carban dloxlde, relrigerated llquld ....... See par. (e) of thls 95 ·-·--·-···--···- _.do ......................... 21 O; see Note 3. -Chlorfne ............................... -·--···- 125 .............................. See Note 7 --·-·--· MC-330 MC-331 .. _. 2; ~ "': Notes 4 

Chlorodifluoroetha (R-1421>) (1· 100 .............................. See Note 7 ................. DOT-51, MC-330, 1 . 
Chloro 1,1-difluoroothane); (See MC-331. 
Note 9). 

Chlarodllluoromathana (R-22); (See 105 .............................. See Note 7 ... _ ......... DOT-51, MC-330, 21 
Note 9). MC-331. 

Chlaropentafluoroe (R-115); See par. (e) of thls See Note 1--·--·-- DOT-51, MC-330, 
(See Note 9). sec!lon. MC-331. 

Chlorotrifluoromethane (R-13); (See See par. (e) of thls See Note 7 ................. DOT-51, MC-330, 
Note 9). sec!lon. MC-331. 

DlohlorodifltWOmsthane (R-12); 119 .............................. See Note 7 ................. DOT-51, MC-330, 
(Soe Note 9). MC-331. 

S e par. (e)(1) of 
I1IÍI sec!lon. 

1 S ~· (c)(1) of 
~!lA sectlon. 

1 

Dlfluoroothana (R-152a); (See Nate 79 ........ _ ..................... See Note 7 ................. DOT-51, MC-330, 15 . 
9). MC-331. 

Dlmethyl elher (see Note 18) ............... SS ..................................... da·-·-···--·--·· ...... do .......................... ¡20 
Ethane, refdgellllnd llquld ........................................................... See par. (e) of thls MC-331, MC-338.- 10 ; seo Note 11. 

sec!lcn. 
Ethane-propane mixture. -gamted ....................................... See par. (e) of thls MC-331, MC-338 ...... 'ZT ; see Note 11. 

~lene ............................. 110 .... --.................... ~::·7 ................. DOT-51,MC-330, 125. 
MC-331. 

Hydrogen chklrlde, ~enrted fl<luld. 103.0 ..................... -- Seo Note 7 ................ MC-331, MC-338 ...... !~ ; seo Note 11. 
91.8 ....................... - ......... do ................................ do .......................... 30 ; see Note 11. 
88.7 ................................... do ................................ do .......................... 450; see Note 11. 

Uquefied peltOieum gas (see Note See par. (b) of thls Seo par. (b) of thls DOT-51, MC-330, Soe par. (e)(1) of 
15). sec!lon. sec!lon. MC-331. thls sec!lon. 

Methylecetylene-propedena, efebl. 53 ............................... 90 ................................ DOT 51, MC 330, 200. 
llzed (see Note 13). MC 331. 

Methyl chklrlde ....................................... 84 ................................ 88.6 ................................... do ......................... 150. 
Methyl ohloride (optional pcrtable ... -da .......................... Soe Note 8................. DOT -51 ..................... 225. 

lenk 2,000 pounde water capacily, 
fusible plug). 

Methyl mercap1an .................................. 50 .............................. 90 ................................ DOT-51, MC-330, 100. 
MC-331. 

Nllrous axlde, ~ Dquld -·-- Seo par. (C) of thls 95 ............................... . ..... do.......................... 200; See Note 3. 
sec!lcn. 

A1n 
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M!lldmum permltlad ffillng denslly Speclflcallon container requlmd 

Kind of gas Peroent by welght 
(sae Note 1) 

Peroent by voluma 
(see par. (f) of thls 

sectlon} 
Type (see No1e 2} Mlnirnum -gn 

pressure (pslg} 

Refrigeran! gas, n.o.s. or Dlsperssnl 
gas, n.o.s. (Sas No1e 9}. 

Sulfur dloJdds. (lanks not over 1,200 
gallons water capar:lty}. 

Sas par. (e} of thls Sas Note 7.-............. DOT-51, MC-330, Sas par. (c}(1} of 
sactlon. MC-331. thls sactlon. 

125 ........................... 87.5 ...... __ , ...................... do .......................... 150; ... No1e 4. 

Sulfur dloJdde (tanks over 1,200 gal· ••••. do ............. -..... ·--do·····--·····-··· ..... do·······-············· 125; sea No1e 4. 
lons water capar:lty}. 

Sulfur dloJdde (opl!ooal portable tank •..••. do.................... Sas No1e 6 ...... _....... DOT -51 -·-·············· 225. 
1,()()0..2,000 pounds water capec
lty, fusible plug). 

Vmyl chlorlde ····················-············ 64 (eas Note 13) •••••• Sas Note 7 ---······· MC-330, MC-331 •••..• 150. 
Vlnyl fluorida, lnhlblted......................... 66 ···········--·--·- ...... do··---·--·-··· ...... do········-·······-··· 250; see.Note 11. 
Vlnyl methyl ather ................................ 66 ············-·-·-·-- Sas Notas 7 and ...•. do-·······-·-··--·- 100. 

13. 

NOTE 1: M!lldmum ffilin!l densHy for lk¡uafled gasas ls herobll deflnad as !he parcent ratio of the-welght of gas In the tank lo 
the - of water thellhe tank wlll hold. Foi determlnlng lile water capeclty o! the 1Bnk In pounds, the welght of a gallon 
(231 c:uiJ!c lnchee} of water o1 50' F. In alr shall be 8.32828 pounds. 

NOTE 2: Sas § 173.32 for authorlty 1o use ofher porlable lanke and for rnanlfoldlng cargo tanks, see § 173.301(d}. 
Speclflcaflons MC 330 cargo lanks rnay.be palnted as s¡jeclfled for MC 331 cargo 1Bnks. 

NOTE 3: 11 cargo tanks and f'Ortable 1Bnk conlalners for carbon dloJdds, rafrloerated lk¡uld and nitrous oxide, refrigeroled 
llquld ere ~ lo comply wlth !he requlrements of !he ASME Coda for Low lemparafure Operation, tha -gn prassure 
may be - lo 100 p.sJ.g. or !he contrclled pressure, whlchever ls greater. 

NOTE 4: In the -· of lanks for sulfur dloJdde and chlorlne a corroslon allowance of 20 parcent or 0.10 lnch, whlchever ls 
lass. must be sdded fa the rnelal thlckness. In chlorlne tanks !he wall lhlokness miiSI be al 18881 flve.elghths lnch, lncludlng 
corroslon allowance. 

NOTE 5 tanks and por1able tank conlalners for llquld anhydrous ammonle rnay·be filiad 1o 87.5 parcent by 
voillrne the anhydro1JS lll!!lllOnle. belno loaded 1n1o such tanks ls dotermlned lo be nollower theh 
30• F. or at the fitst:mcccatkm af frDst or Ice formatJon on the· outslde stnface of 
!he 1Bnk ll1l such frosl or Ice has dlaappeared. 

NOTE 6: TIIJlks equlpped wlth fusible plugs mus! be fllled by welght 
NOTE 7: TIIJlks mus! be fllled by weight 
NOTE 8: Chlorlna cargo lank motor vehloles rnay be shlpped only H tha contents ere 1o be unlosded ol one unloadlng polnL 
NOTE 9: Thls gas may be lransported In aulhorfzed cargo lanks and portabla 1Bnks merked ''D1sPERSANT GAS:' or 

"REFRIGERANT GAS." 
NOTE 10: [Ressrvad] 
NOTE 11: MC-330, MC-331 and MC-338 oargo ·lanks mus! be- lnsuloled. Cargo tanks mus! msal al! the followlng 

requ1romsnts. Each lank must have a daslgn SOIV!ce1emperafure of·mlnus 100'F., or no warrner then tha bolllng polnt al one 
afrnOSphere of tha hazardous material lo tie shlpped Jhareln, whlohever ls coldar, and mus! comply - the low·ternparafure 
raoufrernanls of the ASME COda. When tha normaltrsvel tima ls 24 hours or leas, tha llink's holding tima as losded must be 
olleasl lwlca the normal travel 11rna. When tha normal trave1 tima aoaods 24 hours, tha lank's hollllng tima as loaded mus! 
be al laasl 24 hours IJ!OS!er then tha normal traveltime. Tha holding time ls tha alspead time trom loadlng unm .ventlng OOOUlS 
undar equlllbrium conllllions. Tha cargo tank must have IIJl ou1er ~ msda of ataal whan the cargo lank ls usad lo transport 
a flammabla gas. 

NOTE 12: No alumlnum, coppar, sllver, zinc, or alloy of any of thasa matals shall be usad In the cargo tank conslruction 
where ~ can COI118 lnlo contsc1 wlth the ladlng. 

NoTE 13: AD paJ1S of valvas and saloly devlcas In contam wlth conlents o1 lank must be of a· rnelal or olher material sul1ably 
lnaa1ed U 11SC9SSQ1y, whlch wtll not causa farmatlon of any acallylldasc-

NOTE 14: Soeclflca11ons MC 330 and MC 331 C8J'!I<l tanks conslruc1ed of othar thiiJl c¡uanched IIJld 1empared slaai"(NOn'' 
ara authorized for al! ~ of anhydrous ammon1a. Speclflcallone MC 330 and MC 331 cargo tanke oonstruolsd of quanchad 
and ternpared S1eSI (QT}" (sae merklng raoufrernan1s of § 172.328(c) of thls subchapler} are aulhorfzed for anhydrous 
ammonla having a rnlnlmum water oontant of 0.2 parcant by walghl Any lank belng placed In IIJlhydrous ammonla saiV!oe or a 
lank which has been In ofher SOIVIce or has ba<m o¡>aned for lnspar:llon, las!, or repelr. must be ciOIIJled of !he prsulous 
produot and must be purgad of alr befare losdlng. Sas § 172.203(h} of thls subchapler for speclal shpplng paper requfromsnts. 

NoTE 15: Soeclllcations MC 330 and MC 331 cargo tanks conslruc1ed of ofher then quenched and !emparad alaol (NQT} 
era suthorlzed for al! gradas of llquelled paln>laum gasas. Only gradas of Uqualled petrolaum gasas datarmlned lo be 
"noncorroslw" are authOrfzed In Speclflcal!on MC 330 and MC 331 cargo tanks conslructed of c¡uem:hed and ternpared a1ao1 

"Nonconoslve" maiiJlS tha corroslvenass of tha gas doas not excaed tha llml!atlons for clasalficallon 1 of tha ASTM 
r S!rlp Classiflcatlons whan 1eoledln accon1anca Wlth ASTM 01-. "Coppar S!rlp Corroslon by Uquafled Petrolaum 

Gasas." (For (QT} and (NQT} marklng requlremants sea § 172.328(c} of thls subchap1ar. For speclal shlpplng popar 
requlremants. ses§ 172.203(h} of thls subchapler.) 

NOTE 16: S-ns MC 330 and MC 331 cargo tanka mus! be aqulpped- .,.,.._ dlscherga controlo that comply 
wlth § 176.331-11(0} of thls aubchap1er. 

NOTE 17: A Speclflca1ú>n MC-330 or MC-331 cargo tank or a nonspeclflcaflon cargo lank meeting, and marked In 
conformanca wlth, tha edltion of the ASME Coda In affact whan ~ was labrleoled, may be usad for tha transpol1ation of 
anhydrous ammonla H lt 

(1} Has a rnlnlmum daslgn pressure nollower then 250 pslg; 
(2} Was manufacfured In conformiiJIOS wlth tha ASME COda prior 10 Janii8!Y 1, 1981, acconllng lo IIB ASME name plata ll11d 

marwfBoterer's dala reporl; 
(3} 1s palnted whl1e or alumlnum; 
(4} Compiles wlth Nota 12 of thls paragraph; 

lB) Has been lnspec1ed IIJld 1eoled In acconlanca wlth § 173.33 as speclfled for Speclflcation MC-330 or MC-331; 
6} Was usad 1o tmnsport anhydrous ammonle prior 1o Janumy 1, 1881; 

(7) ls oparoled excluslvaly In lntrasla1e commaroe (lncludlng lis ooaration by a motor canier othalwlse angaged In -· 
COIMieiC8) In a o1a1a whera HB operation was permltlad by tha faws of that Slale (not lncludlng tha lncorporation of thls 
suboltapter) prior lo Janumy 1, 1981; and 

(8} ls oparoled In conformance wlth al! ofher requlremants of thls subohapler. 
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<b> Maximum permitted filling den
sities for cargo and portable tank con
tainers for transportation of butadi
ene, inhibited, and liquefied petroleum 
gas are as follows: 

Maxlmum speclfic ~ ol Uta 
llquid material a1 60 F. 

0.473 lo 0.480 ....... ·-·--·-·-.. ··-·-· 
0.481 lo 0.488 .............................. . 
0.489 lo 0.495 ................... ·-·-·-· 

0.498 lo 0.503 --·-·-·-·-·-·-.. ·-·-
0.504 to 0.51 o .............. -·--·-·-·-· 
0.511 lo 0.519 ·--....... _ ................. . 
0.520 to 0.527 _ .... - ......... -·-·-·-
0.528 lo 0.535 ·-·-·-·-··""'"'"'-""" 
0.637 lo 0.644 -·-·-.. ·--·-·-·--·-
0.545 lo 0.552 ·--......................... . 
0.553 lo 0.550 ·-·--·-........... ____ _ 
0.561 lo 0.568 ·-·-·-·-............... . 
0.569 lo 0.676 ............................... . 

0.577 to 0.584 ·--·-·-·-·--·---.... .. 
0.585 lo 0.592 ·--·-·-.. -· .............. . 
0.593 lo 0.500 ---.... -·-·-·-·-·--.. . 
0.601 lo 0.608 .............................. .. 

0.609 lo 0.617 ·-·--·-·-.. ··-·-·-·-· 
0.618 lo 0.526 .. ---·---·--·-·-· 
0.627 and over ·--.. ··-·--·-.. -· 

Maxlmum permltted 
fllllna denslly In percent 

of!ha watar-welght 

capaclty ol Uta -(pen:enl) Seo Note 1 

1200 OVer 1200 
~or gaDons 

38 
38 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
66 
56 
57 
58 
69 
BD 

(1) OdoTiaation. Allliquefied petro
leum gas shall be effectively odorized 
as required In Note 2 of tbis paragraph 
to lndicate positively, by a distinctive 
odor, the presence of gas down to a 
concentration In air of not over one
fifth the lower limit of combustibility: 
Provtd.ed., however, That odorization is 
not required if harmful In the use or 
further processing of the liquefied pe
troleum gas, or if odorization will 
serve no useful purpose as a warning 
agent In such use or further process
lng. 

NoTE 1: The Iower Umits of combustlblllty 
of the more commonly used liquefied petro
Ieum gases are: Propa.ne, 2.15 percent; 
buta.ne, 1.55 percent. These figures repre
sent volumetric percentages of gas-alr mix
tures in each case. 

NoTE 2: The use of 1.0 pound of etbyl mer
capta.n, 1.0 pound of thlopha.ne, or 1.4 
pounds of a.myl mercapta.n per 10,000 ga.I
lons of liquefied petroleum gas shall be con
sidered sufficient to meet the requlrements 
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of § 173.315<bl<ll. This note does not ex
elude the use of a.ny other odonmt in suffl
cient qua.ntlty to meet the requlrements of 
§ 173.315(b)(l). 

<e> Except as otherwise provided, the 
loadlng of a liquefied gas lnto a cargo 
tank or portable tank shall be deter
mlned by weight or by a suitable liquid 
level gauglng device. The vapor pres
sure (psig) at l15°F, must not exceed 
the design pressure of the cargo tank 
or portable tank container. The liquid 
portian of the gas shall not fill the 
tank at 105°F. if the tank is insulated, 
or at l15°F, if the tank is uninsulated, 
except that this requirement shall not 
apply to: 

<1> A tank contalnlng carbon diox
ide, refrigerated liquid or nitrous 
oxide, refrigerated liquid. Such tank is 
required to be equipped with suitable 
pressure control valves and may not be 
filled to a Ievel exceedlng 95 percent of 
the volumetric capacity of the tank. 

<2> A tank contalnlng ethane, refrig
erated liquid; ethane-propane mixture, 
refrigerated liquid; or hydrogen chlo
ride, refrigerated liquid. Such tank 
must be filled to allow at least two per
cent outage below the lnlet of the 
pressure relief valve or pressure con
trol valve under conditions Óf incipient 
opentng, with the tank In a level atti
tude. 

<d> If the Ioading of cargo tanks and 
portable tank contalners with lique
fied gases is to be determined by 
weight, the gross weight shall be 
checked after the filling line is discon
nected In each instance. The gross 
weight shall be calculated from the 
tank capacity and tare weight set 
forth on the metal plate required by 
the specification. and the maximum 
filling density permitted for the mate
rial belng Ioaded lnto the tank as set 
forth in the table, paragraph <a>< D of 
tbis section. 

(e) If the loading of cargo tanks and 
portable tank containers with lique
fied gases is to be determined by ad
justable liquid Ievel device, each tank 
and each compartment thereof shall 
have a thermometer well, so that the 
lnternal liquid temperature can easlly 
be determined, and the amount of 
liquid In the tank shall be corrected to 
a 60' F. basis. Liquid levels shall not 
exceed a Ievel corresponding to the 

l'l1? 
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maximum flll.ing density permitted for 
the material belng loaded into the 
l;ank M set forth in the table in para
graph <a><l> of thls section. 

(f) When the loadlng of cargo tanks 
and portable tank containers with liq
uefied gases is determined only by 
ftxed length dip tube or other flxed 
maximum liquid leve! indicator, the 
device shall be arranged to function at 
a level not to exceed the maximum 
permitted volume prescribed by the 
table, paragraph (a)(l) of thls section. 
Loadlng shall be stopped when the 
device functions. 

(g) Containers; the liquid leve! of 
which has been determined by means 
of a ftxed length dip tube gauglng 
device, shall not be acceptable for 
stowage M cargo on vessels in com
merce subject to the jurisdiction of 
the United States CoBBt Guard. Noth
lng contained in thls section shall be 
so construed M to prohibit the trans
portation on car floats or car ferries of 
motor vehicles laden with containers 
nor cargo tanks the liquid leve! of 
either of which has been determined 
by means of flxed Iength dip tube de· 
vices. 

<hl Each cargo tank and portable 
tank, except a tank filled by weight, 
must be equipped with one or more of 
the gauglng devices described in the 
following table which indicate accu
rately the maximum permitted liquid 
leve!. Additional gauging devices may 
be installed but may not be used M 
primary controla for filllng of cargo 
tanks and portable tanks. Gauge gl!IBs
es are not permitted on any cargo tank 
or portable tank. Primary gauglng de
vices used on cargo tanks of less than 
3500 gallons water capacity are 
exempt from the longitudinal location 
requirements specified in paragraphs 
(h)(2) and (3) of thls section provided: 
The tank length does not exceed three 
times the tank diameter; and the cargo 
tank is unloaded withln 24 hours after 
each flll.ing of the tank. 

J<lnd of gas Gll!lin!l davioa permltted 
Ter l!IDng purposes 

Anhydrous ammanla--·-·--·-·-· Rotary tube; adjustable 
slip tuba; - length 
dlp tuba. 

Anhydl'ous dlmethylamlne ...... -..... Nona. 
Anhydtoua manomethylamlne -·-·· Do. 

Klnd DI gas Gll!lin!l devlce permltted ror -fllllng pwposes 

Anhydrous lrlmethylamfne............... Do. 
Aqua ammanla solution con1Bin- Rotary tube; adjustahle 

lng anhydrous ammonla. slip tube; flxed lenglh 

Butadlene, lnhlblted .. _ ................... . 
carbon dloxide, refrlgerated 

llquld. 

dlp tube. 
Do. 
Do. 

Chlorfne ·-····-·-·-··-·····-·-·····-·-····· None. 
Dlchlorodlfluaromethane ................. Do. 
Dlflucroethene ................ -............... Do. 
Dlfluoromanochloroothane............. Do. 
Dlmethyl ether .......................... -..... Do. 
Etluine, relrfge-llquld ............... Rotary tuba; adjustahle 

Etluine-propane mbrture, relrfger
ated Uquld. 

slip tube; llxad length 
dlp tube. 

Do. 

Hexafluoropropylene ............... -...... Nona. 
Hydrogen chlarfde, relrfgerated Do. 

Uqu!d. 
Llquelled petroleum gases ........... _ Rotary tube; adjustahle 

slip tube; - length 
dlp tube. 

Mefhyl chlorlde ...... _ ....... --···-··· Flxed lenglh dlp tuba. 
Methyl mercaptan ·-·-···-·-·-·-..... Rotary tube; ad¡ustable 

slip tube; flxed lenglh 
dlp tube. 

Monoohlorodlfluorometh _........ Nana. 
Nltroue oxide, relrfg.-llquld .... Rotary tuba; adjustahle 

slip tuba; - length 

Methylacetylenepropedlene, sta
blllzed. 

dlp tuba. 
Do. 

Refrigerant gas, n.o.s. or Ofs- Nona. 
pereant gas. n.o.s. 

SU!fur dloxlde-.... - .......................... Flxed lenglh dlp tuba. 
\llnyl chlcrlde ... - ....... -·-·-·-·-·-·- Nene. 
\llnyl fluarlde, lnhlblted ···--.......... Do. 

(1) The design pressure of the liquid 
level gauging devices shall be at least 
equal to the design pressure of the 
tank. 

(2) If the primary gauglng device is 
adjustable, it must be capable of ad
justment so that the end of the tube 
will be in the location speclfied in 
paragraph (h)(3) of thls section for at 
least one of the ladings to be trans· 
ported, at the flll.ing leve! correspond
lng to an average loadlng temperature. 
Exterior means must be provided to 
indicate thls adjustment. The gauging 
device must be legibly and permanent
Iy marked in incrementa not exceedlng 
20 Fahrenheit degrees <or not exceed
lng 25 p.s.i.g. on tanks for carbon diox
ide, refrigerated liquid or nitrous 
oxide, refrigerated liquid), to indicate 
the maximum levels to which the tank 
may be filled with liquid at tempera
tures above 20" F. However, if it ls not 
practicable to so mark · the gauglng 
device, thls information must be leg-

.,. . ., 
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ibly o.nd pennanently marked on a 
plate a.ffixed to the ta.nk ad.lacent to 
the gaugjng device. 

(3) A dip tube gaugjng device con
sists of a pipe or tube with a valve at 
its outer end with its intake limited by 
o.n orífice not larger tho.n 0.060 inch in 
diameter. If a fixed length dip tube is 
used, the intake must be located 
midway of the ta.nk both longitudinal
ly and latera.lly and at maximum per
mitted filling leve!. In tanks for Uque
fied petroleum gases, the intake must 
be located at the leve! reached by the 
la.ding when the tank is loa.ded to ma.x
imum filling density at 40" F. 

(4) Each opening for a pressure 
gauge, except on a ta.nk used exclu
sively for the transporta.tion of carbon 
dioxide, refrigerated llquid or nitrous 
oxide, refrigerated llquid must be re
stricted at or inside the tank by an ori
fice no larger than 0.060 inch in diam
eter. 

m Ea.ch ta.nk must be provided with 
one or more sa.fety rellef devices 
which, unless otherwise specified in 
this part, must be sa.fety relief valves 
of the spring-loaded type, Ea.ch valve 
must be arranged to discharge upward 
and unobstructed to the outside of the 
protective housing to prevent a.ny im
pingement of escaping gas upon the 
ta.nk. For ea.ch chlorine ta.nk the pro
tective housing must be in compllance 
with the requirements set forth in the 
appllcable specificatlon. 

(1) Safety relief valves on ea.ch ta.nk 
must have a total relleving capacity as 
determined by the flow formulas con
tained in CGA Pamphlet S-1.2. Safety 
rellef valves must have a total rellev· 
ing capacity sufficient to prevent a 
ma.ximum pressure in the ta.nk of 
more than 120 percent of the design 
pressure. For o.n insulated tank the re
quired relleving capa.clty of the rellef 
valves must be the same as for an un
insulated ta.nk, unless the insulation 
will remain in place and will be effec
tive under fire conditlons. In this case, 
each insulated ta.nk must be covered 
by a sheet metal jacket of not less 
tho.n 16 gauge thickness. An MC 330 
cargo ta.nk that has sa.fety rellef valves 
sized by Fetterly's formula dated No
vember 2'1, 1928, may be continued in 
service. Copies of this formula may be 
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obtained from the Bureau of Explo
sives. 

(2) Ea.ch sa.fety rellef valve must be 
arranged to mlnlmlze the possibillty of 
tampering. If the pressure setting or 
adjustment is externa! to the valve, 
the sa.fety rellef valve must be provid
ed with mea.ns for sealing the adjust
ment and it must be sealed. 

<3> Ea.ch sa.fety rellef valve on a ta.nk 
must be set to start-to-discharge at 
pressure no higher than 110 percent of 
the tank design pressure and no lower 
than the design pressure specified in 
paragraph (a)(l) of this section for the 
gas transported. 

<4> Each sa.fety relief valve must be 
plainly and pennanently marked with 
the pressure in p.s.i.g. at which it is set 
to discharge, with the actual rate of 
discharge of the device in cubic feet 
per minute of the gas or of a1r at so· 
F. and 14.'1 p.s.i.a., and with the manu
facturer's name or trade name and 
catalog number. The start-to-dis
charge valve must be visible a.fter the 
valve is installed. The rated discharge 
capaclty of the device must be deter
mined at a pressure of 120 percent of 
the design pressure of the ta.nk. 

(5) Ea.ch sa.fety rellef valve must 
have direct communication with the 
vapor space in the ta.nk. 

(6) Each connection toa safety rellef 
valve must be of sufficient size to pro
vide the required rate of discharge 
through the sa.fety rellef valve. 

('1) No shut-off valve may be in
stalled between a sa.fety rellef valve 
and the ta.nk except in cases where 
two or more sa.fety rellef valves are in
stalled on the same ta.nk, and one or 
more sa.fety shut-off valves are ar
ranged to always provide the required 
rellef capacity through at least one of 
the sa.fety rellef valves. 

(8) Each sa.fety rellef valve outlet 
must be provided with a protectlve 
device to prevent the entrance and a.c
cumulation of dirt and water. This 
device must not impede flow through 
the valve. 

(9) On tanks for carbon dioxide, re
frigerated Uquid or nitrous oxide, re
frlgerated liquid ea.ch sa.fety rellef 
device must be installed and located so 
that the coollng effect of the contents 
will not prevent the effective oper
ation of the device. In addition to the 
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required safety relief valves, these 
tanks may be equipped with one or 
more pressure controlling devices. 

(10) Each tank for carbon dioxide, 
refrigemted liquid aJso may be 
equipped with one or more fra.ngible 
disc devices set to function at a pres
sure not over two times nor less than 
1.5 times the deslgn pressure of the 
tank. 

<11> Each portion of connected 
liquid piping or hose that can be 
closed at both ends must be provided 
with a safety relief valve without an 
intervening shut-off valve to prevent 
excessive hydrostatic pressure that 
could burst the piping or hose. 

(12) Subject to conditions of pam
graph (a)(l) of this section for the 
methyl chloride and sulfur dioxide op
tional portable tanks, one or more fu
sible plugs examined by the Bureau of 
Explosives and approved by the Direc
tor, OHMT may be used on these 
tanks in place of safety relief valves of 
the spring-loaded type. The fusible 
plug or plugs must be in accordance 
with CGA Pamphiet S-1.2, to prevent 
a pressure rise in the tank of more 
than 120 percent of the design pres
sure. If the tank is over 30 inches long, 
each end must have the total specified 
safety discharge area. 

(13) A safety relief valve on a chlo
rine cargo tanks must conform to one 
of the following standards of The 
Chlorine Institute, Inc.: Type 1 'h 
JQ225, Dwg. H51970, dated October 7, 
1968; or Type 1 'la JQ225, Dwg. H50155, 
Revision A, dated April 28, 1969. 

(j) storage containers for liquefied 
petroleum gas for permanent installa
tion on consumer premises may be 
shipped by private motor carrier only 
under the following conditions: 

(1) Each container must be con
structed in compliance with the re
quirements of the ASME Code <con
tainers buiit in compliance with earlier 
editions starting with 1943 are author
ized) and must be marked to indicate 
compliance in the manner specified by 
the respective Code. 

(2) Each container must be equipped 
with safety devices in compliance with 
the requirements for safety devices on 
containers as specified in NFPA Pam
phiet No. 58. 

(3) The containers shall be so braced 
or otherwise secured on the vehicle as 
to prevent relative motion while in 
transit. Valves or other fittings shall 
be adequately protected against injury 
during transportation. <See 
§ 177.834<g> of this subchapter.) 

<4> Except as provided in pamgraph 
(j)(5) of this section, containers shall 
not be shipped when charged with liq
uefied petroleum gas to more than 5 
percent of their water capacity. 

(5) Storage containers of less than 
1,042 pounds water capaclty (125 gal
lons) may be shipped when charged 
with liquefied petroleum gas in com
pliance with DOT filling density. 

<k> A nonspecification cargo tank 
meeting, and marked in conformance 
with, the edit!on of the ASME Code in 
effect when it was fabricated, may be 
used for the transportation of lique
fied petroleum gas if it: 

(1) Has a minlmum deslgn pressure 
no Iower than 250 psig; 

(2) Has a capacity of 3,500 gallons or 
less; 

(3) Was manufactured in conform
ance with the ASME Code prior to 
January 1, 1981, according to its 
ASME name plate and manufacturer's 
data report; 

(4) Conforms to NFPA Pamphlet 58; 
<5> Has been inspected and tested in 

accordance with § 173.33 as specified 
for Specification MC-330 or MC-331; 

(6) Is operated exclusively in intra
state commerce <including its oper
ation by a motor carrier otherwise en
gaged in interstate commerce) in a 
state where its operation was permit
ted by the laws of that state <not in
cluding the incorporation of this sub
chapter) prior to January 1, 1981; 

<7> Was used to transport liquefied 
petroleum gas prior to January 1, 
1981; and 

(8) Is operated in conformance with 
all other requirements of this sub
chapter. 

(1) Anhydrous ammonia must not be 
offered for transportation or trans
ported in speciflcation MC 330 and 
MC 331 cargo tanks constructed of 
quenched and tempered ("QT") steel 
except as provided in this pamgraph. 

<1> The ammonia must have a mini
mum water content of 0.2 percent by 
welght. Any additlon of water must be 
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made uslng steam condensate, deion
lzed, or distilled water. 

(2) Except as otberwise provided in 
tbis paragra.pb, eacb person offerlng 
for transportation or transportlng a.n
bydrous a.mmonia sba.ll perform a 
periodic a.na.lysis for prescribed water 
content in tbe a.mmonia. Tbe a.na.Iysis 
must be performed: 

(i) From a sample of tbe a.mmonia in 
stora.ge taken at least once every 7 
days, or eacb time a.mmonia is added 
to tbe stora.ge tanks, wbicbever is less 
frequent; or 

<ii> At tbe time tbe cargo ta.nks are 
loaded, then a sample of tbe ammonia 
taken from at least one Ioaded cargo 
ta.nk out of eacb lO loads, or from one 
cargo tank every 24 bours, wbicbever 
is less frequent; or 

<iiil At tbe same frequency as de
scribed in paragra.pb (1)(2)(H) of tbis 
section, from a sample taken from tbe 
Ioadlng line to the cargo tank.. 

(3) If water is added at tbe time of 
loading: 

(i) Tbe sample for analysis must be 
taken from a point in tbe loadlng line 
between tbe water injection equip
ment a.nd tbe cargo ta.nk; and 

(ii) Positive provisions must be made 
to assure water injection equipment is 
operating. 

<4> If water injection equipment be
comes inoperative, suitable corrective 
maintenance must be performed after 
wbicb a sample from tbe first loaded 
cargo ta.nk must be ana.Iyzed for pre
scribed water content. 

(5) Tbe analysis method for water 
content must be as prescribed in COA 
Pampblet G--2.2, titled "Tentative 
Standard Method for Determining 
Minimum of 0.2 per cent water in An
bydrous Ammonia.," 1975 edition. 

<6> Records indicating tbe results of 
the analysis taken, as required by tbis 
paragra.pb, must be retained for 2 
years a.nd must be open to inspection 
by representative of tbe Department. 

<7> Ea.cb person receiving anbydrous 
a.mmonia containing 0.2 per cent water 
by weigbt may offer for transporta
tion or transport tbat a.mmonia witb
out performing tbe prescribed a.nalysis 
for water content provided: 

m Tbe a.mmonia received was certi
fied as containing 0.2 percent water as 
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prescribed in § § 172.203<bJ(l)(iJ and 
177.817(al of tbis subcbapter; and 

(ti) Tbe amount of water in tbe am
monia has not been reduced by any 
means. 

<m> A cargo tank <commonly known 
as a nurse tank and considered an im
plement of busbandry) transportlng 
anbydrous ammonia, and operated by 
a private carrier exclusively for agri
cultural purposes does not have to 
meet the specification requirements of 
Part 178 of tbis subcbapter if it: 

<1> Has a minimum design pressure 
of 250 psig a.nd meets the require
ments of tbe edition of tbe ASME 
code in effect at tbe time it was ma.nu
factured and is marked accordingly; 

(2) Is equipped with safety relief 
valves meeting tbe requirements of 
COA pampblet 81.2; 

(3) Is painted wbite or aluminum; 
<4> Has capacity of 3,000 ga.llons or 

less; 
(5) Is loaded to a filllng density no 

greater tban 56 percent; 
(6) Is securely mounted on a farm 

wagon;a.nd 
<7> Is in conformance with tbe re

quirements of Part 172 of tbis sub
cbapter except that sbipping papers 
are not required; and it need not be 
marked or placarded on one end if 
tbat end contains valves, fittings, regu
lators or gauges wben those appurte
nances prevent the markings and 
placard from belng properly placed 
and visible. 
(49 U.S.C. 1803, 1804, 1808; 49 CFR 1.63(el, 
App. Ato Part 1> 
[29 FR 18743, Dec. 29, 1964. Redesignated at 
32 FR 6606, Apr. 5, 19871 

EDrroRIAL Non:: For Federal Reglster clta
ttons affectlng § 173.316, see the Ltst of CFR 
Sectlons Affected appea.rlng In the Flndlng 
Alds sectton of thls volume. 

§ 173.316 Cryogenie liquide In eylinders. 

(a) General requirements. (1) A cyl
inder may not be loaded witb a cryo
genic liquid colder than the design 
service temperature of tbe packaglng. 

(2) A cylinder may not be loaded 
witb any material wbich may combine 
cbemica.lly with a.ny residue in tbe 
packaglng to produce an unsafe condi
tion. 
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<3> The jacket cover!ng the insula
tion on a cyllnder used to transport 
any flamma.ble cryogenic liquid must 
be made of steeL 

< 4) A valve or fitting made of alumi
num with internal rubbing or abrading 
aluminum parts that may come in con
tact with oxygen in the cryogenic 
liquid form may not be installed on 
any cyllnder used to transport oxygen, 
cryogenic liquid unless the parts are 
anodized in accordance with ASTM 
Standard B 680. 

(6) An aluminum valve, pipe or fit
ting may not be installed on any cylln
der used to transport any flamma.ble 
cryogenic liquid. 

(6) Each cyllnder must be provided 
with one or more pressure relief de
vices, which must be installed and 
maintained In compliance with the re
quirements of this subchapter. 

<7> Each pressure relief device must 
be installed and located so that the 
cooling effect of the contents durlng 
venting will not prevent effective oper
ation of the device. 

(8) The maximum weiBht of the con
tents in a cyllnder with a deslgn serv-

ice temperature colder than -320' F. 
may not exceed the design weight 
marked on the cyllnder <see § 178.67-
20(a><4> of this subchapter). 

(b) Pres&ure control 81/lltemll. Each 
cyllnder containing a cryogenic liquid 
must have a pressure control system 
that conforms to § 173.34(d) and is de
slgned and installed so that it will pre
vent the cyllnder from becomlng 
liquid full. 

(e) Spec1Jication cylinder require
ments and füling ltmits. Speciflcatlon 
DOT-4L cylinders <§ 178.57 of this 
subchapter) are authorized for the 
transportation of cryogenic llquids 
when carried in the vertical posltlon as 
follows: 

(1) For purposes of this section, "flll
ing denslty," except for hydrogen, is 
defined as the percent ratio of the 
welght of lading in the packaging to 
the welght of water that the packag
ing will hold at 60" F. (1 lb. of 
water=27.737 cublc inches at 60' F.>. 

(2) The cryogenic llquids of argon, 
nitrogen, oxygen, helium and neon 
must be loaded and shipped In accord
ance with the following table: 

Prossure conttol vaiYe selllng (maxlmum 
Btart·to-dlscharge pressure pslg) 

Maldmwn pennltted filllng denslty (perca n! by welght) 

45 ···--·-·-·-·-·--·-·-···········-·---·-·-·-·--· 
75 ... ·-·-·--·-·····-·-·--·-·-·-·····-·-·---·-·--·· 
106.·-·-·····-·--·-·--·-·--·-····-·-··-·-·-·-·-·-·· 
170·--·-··-····-·---·--··-·--·--·-·-·-·-·-·-· 
=··--·---·-·-··-·-·-·-··--·-·-·-·-··-····-·-·-· 
295 ••••• -·-·-·--··-·-·····-·---·-·--·-·-··-·-·-········ 
360--·-·-·-·--·-····-·-·····-····-··--·--·-·····-·-· 
-··········-·--·-·-·-·-·--·-····-·-·--·-·--·-··-
540 •••...........•.•..• -·-·-·--·-·-····-·-·-····-·-·-
625-·--·-·-·-·····-·--·-··--·-····-·-·-··-·-·---
Deelgn OO!VIce 1empera1ure rF'.) ······-········-·--

AJr 

82.5 
80.3 
78.4 
76.2 
75.1 
73.3 
70.7 
65.9 
62.9 
60.1 

-320 

(3) Hydrogen <minimum 95 percent 
parahydrogen) must be loaded and 
shipped as follows: 

Column 1 Column 2 

Deelgn OO!VIce 1empera1ure.·-····-·-·-······· Mlnus 423' F. or 
colder. 

Maxlnwm p<mnltted fi!llng denslty, basad 6.7 -
on cyllnder capaclty at mlnus 423' F 
(seeNote 1). 

The preesure control valve muat be d&- 17 pslg. 
slgned end eat la !lmH t1H! preesure In 
tiH! cyllnder to no1 '"""' !han. 

Argon Nilrogen O><ygen HeUum Neon 

133 76 108 12.5 109 
100 74 105 12.5 104 
127 72 103 12.5 100 
122 70 100 12.5 92 
119 69 98 12.5 85 
116 68 96 12.5 77 
113 85 93 12.5 

······-·····~·-·· 
111 61 91 12.5 ···-·-············ 
107 59 88 12.5 ···--·-·····-.. 
104 55 88 12.5 -·-·-·····-·-· 

-320 -320 -320 -452 -411 

NOTE 1: The fllllng denslty for hydrogen. 
cryogenic liquld ls deflned as the percent 
ratio of the weight of ladlng ln a packa.glng 
to the weight of water that the pa.ckaging 
w111 hold at minus 423' F. The volume of the 
packaglng at minus 423" F ls determlned ln 
cublc lnches. The volume ls converted to 
pounds of water Cllb. of water=27.737 cublc 
lnches>. 

m Each cyllnder must be construct
ed, insulated and malntained so that 
during transportatlon the total rate of 
venting shall not exceed 30 SCF of hy
drogen per hour. 

., ... 
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(ti) In addition to the marklng re
qulrements in § 178.57-20 of thls sub
chapter, the total rate of ventlng in 
SCF per hour <SCFHl shall be marked 
on the top head or valve protection 
band in letters at least one-half inch 
hlgh as follows: "VENT 
RATE**SCFH" Cwlth the asterlsks re
placed by the number representing 
the total rate of venting, in SCF per 
hourl. 

Cllil Carrlage by hlghway is subject 
to the conditions speclfled· in 
§ 177.840<al of thls subchapter. 
<49 U.S.C. 1803, 1804, 1808; 49 CFR 1.53, 
App. A to Pa.rt U 
[Amdt. 173--166, 48 FR 27696, June 16, 1983. 
BB amended by Amdt. 173-166, 49 FR 24314, 
June 12, 1984; Amdt. 173-180, 49 FR 42735, 
Oct. 24, 1984; Amdt. 173--201. 52 FR 13041, 
Apr. 20, 19871 

§ 173.318 Cryogenie Uquids in cargo tanks. 

(a) General requtrements. (1) A 
cargo tank may not be Ioaded wlth a 
cryogenic llquld colder than the deslgn 
service temperature of the packaging. 

(2) A cargo tank may not be loaded 
wlth any material that may combine 
chemlcally wlth any resldue in the 
packaglng to produce an unsafe condi
tion <see § 178.338-15 ). 

(3) The jacket coverlng the lnsula
tion on a tank used to transport a 
cryogenic llquld must be made of steel 
if the cryogenic llquld: 

(i) Is to be transported by vessel <see 
§ 176.76<hl<1> of thls subchapter>; or 

<ü> Is oxygen or a flammable materi
al. 

(4) A valve or fitting made of aluml
num wlth internal rubbing or abrading 
alumlnum parts that may come In con
tact wlth oxygen in the cryogenic 
llquid form may not be installed on 
any cargo tank used to transport 
oxygen, cryogenic llquld unless the 
parts are anodized in accordance wlth 
ASTM Standard B 580. 

(5) An alumlnum valve, pipe or fit
ting, external to the jacket that re
tains lading durlng transportation 
may not be installed on any cargo tank 
used to transport oxygen, cryogenic 
llquid or any flammable cryogenic 
llqutd. 

(6) A cargo tank used to transport 
oxygen, cryogenic llquid must be pro-
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vided wlth a manhole (see § 178.338-6 
of thls subchapterl. 

(b) Pres81Lre relie! systems and pres
sure control valves-<1> Types o/ pres
sure relie/ systems-(l) Tanks in 
ozygen and !lammable cryogenic 
liquid service. Except as otherwlse 
provided in thls paragraph, each tank 
In oxygen and flammable cryogenic 
llquld service must be protected by 
two independent pressure rellef sys
tems whlch are not connected in 
series, namely: 

<A> A prtmary system of one or more 
pressure rellef valves; and 

<B> A secondary system of one of 
more frangible discs or pressure rellef 
valves. For a tank in carbon monoxide 
service, the secondary system must be 
pressure rellef valves only. 

(ti) Tanks in helium and atmospher
ic gas <except o;¡;ygen> cryogenic liquid 
service. For a tank used in hellum and 
atmospheric gas <except oxygen> cryo
genic llquld service, the tank must be 
protected by at least one pressure 
rellef system consistlng of: 

<A> One of more pressure rellef 
valves;or 

<Bl A combination of one or more 
pressure rellef valves and one or more 
franglble discs. 

(2) Capacities o/ presB1Lre relie/ sys
tems-<l> Tanks in ozygen or f(.amma- -
ble cryogenic liquid service. For tanks 
in oxygen or flammable cryogenic 
llquld service, the primary system and 
the secondary system of pressure 
rellef devices must each have a flow 
capacity equal to or greater than that 
caiculated by the appllcable formula 
in paragraph 5.3.2 or paragraph 5.3.3 
of CGA Pamphlet S-1.2. In addition: 

<Al The primary pressure rellef 
system must ha ve bis total flow capac
ity at a pressure not exceeding 120 
percent of the tank's design pressure. 

<Bl The secondary pressure rellef 
system must have thls total flow ca
pacity at a pressure not exceeding 150 
percent of the tank's design pressure. 

<ül Tanks in helium and atmospher
ic gas <except oxygen> cryogenic liquid 
service. For tanks in hellum and at
mospheric gas (except oxygen) cryo
genic llquid service, the pressure relief 
system must have a flow capacity 
equal to or greater than that calculat
ed by the appllcable formula in para-
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graphs 5.3.2 or 5.3.3 of CGA Pampblet 
S-1.2. If the pressure relief system 
consists of a comblnation of pressure 
relief valves and frangible d.iscs, the 
pressure relief valves must have a 
total ventlng capactty equal to or 
grea.ter than that calculated by the aP
plicable formula In paragra.ph 
4.1.10.1.1 of CGA Pampblet S-1.2. The 
pressure relief system must have this 
total flow capacity at a pressure not 
exceeding 150 percent of the ta.nk's 
desi.gn pressure. 

(3) Type and construction of prea
sure reltef devices. (i) Each pressure 
relief device must be designed and con· 
structed for a pressure equal to or ex
ceeding the ta.nk's design pressure at 
the coldest temperature reasonably 
expected to be encountered. 

<iil Pressure relief devices must be 
either spring-loaded pressure relief 
valves of frangible d.iscs. Pressure 
relief valves must be of a type that 
automatically open and close at prede
termlned pressures. 

( 4) Setting of preasure rel'ief tlevices. 
(i) On a ta.nk used In oxygen or flam. 
mable cryogenic liquid service, the 
pressure relief devices must perform 
asfollows. 

<A> Each pressure relief valve In the 
primary relief system must be set-to
discharge at a pressure no higher than 
110 percent of the tank's destgn pres
sure. 

(Bl Each pressure relief device In 
the secondary pressure relief system 
must be designed to commence func
tioning at a pressure no Iower than 
130 percent and no higher than 150 
percent of the tank's destgn pressure. 

(tl) On a ta.nk used In helium and at
mospheric gas (except oxygenl cryo
genic liquid service, the pressure relief 
devices In the pressure relief system 
must be designed to commence func
tioning at no higher than 150 percent 
of the tank's desi.gn pressure. 

(5) Optional pressure rel'ief aemces 
and preasure control valves. In addi
tlon to the required pressure relief de
vices, a cargo ta.nk In cryogenic liquid 
<except carbon monoxide) service may 
be equipped wlth one or both of the 
followlng: 

(i) One or more pressure control 
valves set at a pressure below the 
ta.nk's design pressure. 

<11l One or more frangible d.iscs set 
to function at a pressure not less than 
one and one-half times or more than 
two times the tank's design pressure. 

(6) Maximum /ilUng rate. (i) For a 
ta.nk used In oxygen and flammable 
cryogenic liquid service, the maximum 
rate at which the ta.nk 1s fllled must 
not exceed the liquid flow capacity of 
the primary pressure relief system 
rated at a pressure not exceeding 120 
percent of the ta.nk's design pressure. 

<ill On tanks used In helium and at
mospheric gas (except oxygen) cryo
genic liquid service, the maximum rate 
at whlch the ta.nk 1s filled must not 
exceed the liquid flow capaclty of the 
pressure relief valves rated at 150 per
cent of the ta.nk's design pressure. 

(7) Arrangement ana locatron of 
pressure rel'ief devwes. (i) The dis
charge from any pressure relief system 
must be dlrected upward and be unob
strueted to the outside of the protec
tive houstng In such a manner as to 
prevent lmplngement of gas upon the 
jacket or any structural part of the ve
hiele. 

<ill Each pressure relief valve must 
be armnged or protected to prevent 
the accumulation of foreign material 
between the relief valve and the at
mospheric discharge opening In any 
rellef piping. The arrangement must 
not lmpede flow thrcugh the device. 

(lli) Each pressure relief valve must 
be designed and located to mlnlmize 
the possibllity of tamperlng. If the 
pressure settlng or adjustment is ex
ternal to the valve, the valve adjust
ment must be sealed. 

<lv) Each pressure rellef device must 
have dlrect communication wlth the 
vapor space of the tank at the mid
Iength of the top centerllne. 

<v> Each pressure relief device must 
be lnstalled and Iocated so that the 
coollng effect of the contents durtng 
ventlng wm not prevent the effective 
operation of the device. 

(8) Connections. (!) Each connection 
to a pressure relief device must be of 
sufficient size to allow the required 
rate of discharge through the pressure 
rellef device. The lnlet connection 
must be not less than one-half lnch 
nominal pipe size. 

(ti) A shut-off valve may be installed 
In a pressure rellef system only when 
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the requlred relief capacity is provided 
at all times. 

(9) l're881Lre relie/ devtces tor piping 
hose and vacuum-insulated jacket& (i) 
Ea.ch portion of connected . liquid 
pip!ng. or hose that can be closed at 
both ends must be provided with. 
either a hydrostatic pressure. relief 
valve without an interven!ng shut-off 
valve, or a check valve permitt!ng flow 
from the pipe or hose into the tank. If 
used, the relief valve must be located 
so as to prevent lts discharge from im
p!ng!ng on the tank, plp!ng, or operat
!ng personneL 

(ii) On a vacuum-insuiated cargo 
tank the jacket must be protected by a 
suitable relief device to release inter
nal pressure. The discharge area of 
this device must be at least 0.00024 
square inch per pound of water capac
lty of the tank. This relief device must 
functlon at a pressure not exceed!ng 
the internal deslgn pressure of the 
jacket, calculated in accordance with 
the ASME Code, or 25 psig, whlchever 
is less. 

(10) Tank inlet, outlet, pressure relie/ 
device and pressure control valve 
markings. (!) Each tank lnlet ami 
outlet, except pressure relief devlces 
and pressure control valves, must be 
permanently marked to indlcate 
whether lt communlcates with "vapor'' 
or "liquid" when the tank is fllled to 
the maximum permitted flll!ng densl
ty. 

(li) Each pressure relief valve must 
be plalnly and permanently marked 
with the pressure, in psig, at whlch it 
is set-to-discharge, the discharge rate 
of the devlce in SCF per minute 
(SCFM> of free alr, and the manufac
turer's name or trade name and cata
log number. The marked set-to-dls
cha.rge pressure valve must be visible 
with the valve in lts installed posltlon. 
The rated discharge capaclty of the 
device must be determined at a pres
sure of 120 percent of the design pres
sure of the tank. 

<lii> Each pressure control valve 
must be plainly and permanently 
marked with the pressure, in pslg, at 
whlch lt is set-to-dlscharge. 
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(e) Weight of lading requirements. 
The wel.ght of a cryogenlc liquid in the 
tank must be determined by welghlng 
or by tbe use of a liquid level gauging 
devlce authorized in § 178.338-14(a) of 
this subchapter, and may not exceed 
the lesser of: 

(1) The wel.ght of lading in the tank, 
based on the water capaclty stamped 
on the nameplate (§ 178.338-18(a)(4l 
of this subchapterl and the approprl
ate maximwn permittedfllling denslty 
speclfled in paragraph (f) of this sec
tion; or 

(2) The maximum welght of lad!ng 
for whlch the cargotank was designed, 
as marked on the apecification plate 
(see § 178.338-18(b) of this subchap
ter>. 

(dl Outage. Except for a cargo tank 
contaln!ng helium, cryogenic liquid, a 
cargo tank offered for transportation 
must have an outage of at least two 
percent below the inlet of the pressure 
relief device or pressure control valve, 
under condltions of incipient open!ng, 
with the tank in a level attitude. 

(e) Temperature. A flammable cryo
genic liquid in a cargo tank at the 
start of travel must be at a- tempera
ture sufficiently cold that·the pressure 
sett!ng of the pressure.control valve or 
the required pressure relief valve, 
whlchever is lower, wlll not be reached 
in less time than the marked rated 
holding time for the cryogenic liquid 
<see §§ 173.33Cd>Cll<lil and 178.338-9<b) 
of this subchapter>. 

(f) SpeciJication MC-338 <§ 178.338 
of this subchapter> cargo tanks are au
thorized for the shlpment of the fol
lowing cryogenic liquids subject to the 
following addltional·requirements: 

( 1> For purposes of this section; "flll
!ng density'' is defined as the percent 
ratio of the weight of lad!ng in the 
tank to the wel.ght of water that the 
tank wlll hold at the desl.gn servlce 
temperature <one pound of 
water=27.737 cubic inches at 60• F., or 
one gallon of water=231 cubic inches 
at ao• F. and wel.ghs 8.32828 pounds). 

(2) Air, argon, helium. nitrogen, and 
o:xygen, cruogenic liquids must be 
loaded and shlpped in accordance with 
the following table: 
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PRESSURE CoNTROL VALVE SETTING OR RELIEF VALVE SETTING 

Maximum set·lo- Maximum permltted fllllng dens/ly (percent by walght) 
~~~-----,----~~~~~~~-=~~-----

(pslg) Alr Argon Hellum Nitrogon Oxygen 

26 ......................................................................................................... 12.5 ............................................................... . 
30 ............................... 80.3 ........................... 129 ............................ 12.5 ........................... 74 ............................... 105 
40 ...... -...................... 79.2 ........................... ..................................... 12.5 .............................................................. .. 
60 ......... _ ................... 79.0 ................................................................ 12.5 .............................................................. .. 
65............................... 77.3 ........................... 125 ............................ 12.5 ........................... 71............................... 102 
60............................... 76.9 ........................... ..................................... 12.5 ..... _ ...................................................... .. 
80 ............................... 75.3 ................................................................ 12.5 ............................................................... . 
65 ............................... 75.1 ............. - ........... 121 ............................ 12.5 ................................................................ 99 
100 ........... _ .............. 73.0 ................................................................ 12.5 ............................................................... . 
105 ..... - ....... - .......... 73.7 ................................................................ 12.5 ........................... 67 .............................. . 
120 ......................... _ 72.2 ................................................................ 12.5 .............................................................. .. 
140 ............................ 71.4 ................................................................ 12.5 .............................................................. .. 
145 ............................ 70.9 ........................... 115 ............................ 12.5 ........................... 64 ............................... 94 
180 -·--·--·-·--.. 68.3 ................................................................ 12.5 ............................................................... . 
200 ......... ________ .. 57.3 ........................... 110 ............................ 12.5.-....................... 61 ............................... 91 
250 ............................ 63.3 ........................... 106 ............................ 12.5 ........................... 57 .............................. 87 
275 ............................ 62.3 ........................... 105 ............................ 12.5 ........................... 58 .............................. 86 
325 ............................ 59.4 ...... _ .................. 101 .................... __ ....................................... 53 .. - ......................... 83 

-320"F._ ................. -320"F ..................... -452"F ..................... -320"F ..................... -320"F 

(3) Carbon ~ hyd.rogen 
<mínimum 95 percent para-hyd.rogen), 
ethylene, and. methane or natural gas, 

cryogenic liquid.s must be loaded and 
shipped In a.ccordance with the follow
lngtable: 

PRESSURE CoNTROL VALVE SETTING OR REUEF VALVE SETTING 

Maximum permltted fllllng denslly (percsnt by wa/ght) 

Cartlon IT10I'\OJCide E1hylene Hydrogen Methane ar natural gas 

13 -·······-.. -·---·--· .................................. _ ... , .................................... ___ 6.6 .................................... . 

ll::=:~====:::: -~~:g:::::::::::::::. ~~;.:::::::::::: ,;~~~======:::::: ::: 
25 "-·----·---·--·- 73.0 -·----·---·--........................... - ........................................................... .. 
30 ............ __________ 72.0 ................................... 52.7 ................................... 6.3 ....... - .......................... 39.1 
35 .......................... _, __ ................................... _, __ ......................... _ ..................... _ ............................... .. 
40_ ............................................................................... 52.0 .............................................. ·-·-·--·-........ - .. 36.6 
45 -·-·-·--·--····-·-.. 71.5-................................................................................................................ - ... .. 
60 ....... - ................. _ ....... -·-·-·---·-·---........ 61.4 .......... - ...................... 6.0 .............................. --. 36.2 
65 .............. _ ............. - .............. _____ ...................................................................................................... . 
80 ................. ----·--· .......................... _, ______ , 50.8 ........................ -·-·-· --·-·--·-···-............... ... 
70 ...................................... ---·--·---·-----· 50.2 ................................... 5.7 ... - .................. _ ......... 37.5 
90 ............... _ ................... ·---·-·---· .................... 49.2 ................................... ·-·-···--·-·-·-·-·-·-···· 
95 ··-·--·--·-·---·-.. ·--·--···-·---................................................................................................. .. 
100 ....... ---·---·--·- ........ _______ ................. 46.4 ............... -·--·-·-- 5.4 ..................................... 36.6 
116 ... ·-----·-·-- ............................ --·-- 46.2 ................... ________ .......................................... .. 
125 ........................... _ ......................................... _ ..................................... , ... _,__ 6.0 ··--·--·-.. ·-·--·-· 
160 ........... _ ................... -·-·---·-·-···-·····-- ___ .................................... 4.6 ................... -·-·-·-.. -· 
175 .................................... 62.5 ................................... 46.8 .......... --·-·· .. -·-·-............................................ . 
265 .................................... 66.0 ....... -......................... ............ --·--.. -·-·-·-· --·-·-·---.................. ... 

DeelgnseM:e 
temperature. 

-320"1' ............................ -156"F ···--·--·-·--·~-423'F ............................ -260"F 

(g) One-way travel time; marking. 
The Jacket of a cargo tank to be used 
to transport a flammable cryogenic 
liquid must be marked on its right side 
near the front, In letters and numben; 

at least two !nches high, "One-Way
Travel-Time -- hrs.", with the blank 
filled In with a number lndicatlng the 
one-way travel time <OWTT), In 
hours, of the cargo tank for the flam· 
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mable cryogenic liquid to be transport
ed. A cargo tank that ls partially un
loaded at one or more locations must 
ha.ve additiona.l marking "One-Way
Travel-Time - hrs. - psig to -
psig at - percent fllling density," 
with the second blank filled in with 
the pressure existing after partia.l un
loading a.nd the third blank filled in 
with the set-to-discha.rge pressure of 
the control va.Ive or pressure relief 
va.lve, a.nd the fourth blank with the 
filling density following partia.l un
loading. Multiple OW'IT ma.rkings for 
different pressure levels are permitted. 

<1> OW'IT is ba.sed on the ma.rked 
rated holding time <MRHT> of the 
cargo tank for the cryogenic liquid to 
be transported in the cargo tank. If 
the MRHT for the fla.mmable cryo
genic liquid ls not disPlayed on or ad
jacent to the specifica.tion plate, thls 
MRHT may be derived. 

<2> The MRHT ls converted to 
OW'IT, in hours, a.s follows: 

m For a tank with a.n <MRHT> of 72 
hours or less, 
OWTI'=OI!RBT-24)/2 

<ül For a tank with a.n MRHT great
er tha.n 72 hours, 
OWTI'=MRBT-48 

(49 U.S.C. 1803, 1804, 1808; 49 CFR 1.53. 
App. Ato Part 1) 
[Amdt. 173-166, 48 F&2769&, June 16, 1963; 
48 FR 50440, 50442, Nov. 1, 1983, as amend
ed by Amdt. 173-166, 49 FR 24315, June 12, 
1984; Amdt. 173-180, 49 FR 42735, Oct. 24, 
1964; Amdt. 1'73-201, 52 FR 13041, Apr. 20, 
19871 

§ 173.319 Cryogenlc llquids in tank cars. 
<a> General requirements. <1> A tank 

car conta.ining a flammable cryogenic 
liquid may not be shipped unless it 
wa.s loaded by, or with the consent of, 
the owner of the tank car. 

<2> The amount of flammable cryo
genic liquid loaded into a tank ca.r 
must be determined, either by direct 
mea.surement or by ca.lculation ba.sed 
on weight, to verify that the tank has 
not been filled to a. leve! in excess of 
the limits specified in paragra.ph (d)(2) 
of thls section. The weight of a.ny 
flammable cryogenic liquid loaded, 
except hydrogen, must be checked by-

49 CFR Ch. 1 (10-1-87 Edltlon) 

use of sca.Ies after disconnecting the 
Ioading line. 

(3) Whenever a. tank ca.r conta.ining 
a.ny fla.mmable cryogenic lading ls not 
received by the consignee within 20 
days from the date of shipment, the 
shipper of the lading shall notify the 
Bureau of Explosives. 

<4> A tank car may not be loaded 
with a.ny flammable cryogenic liquid: 

<D That may combine chemically 
with a.ny residue in the tank to 
produce a.n unsafe condition, 

<ül That ls colder tha.n the design 
service temperature of the tank, 

(fii) If the average da.ily pressure rise 
in the tank excceded. 3 psi during the 
prior shipment <see § 173.31(c)(l3)), 

<iv> Unless' .it ls marked with the 
name of contents, in accordance with 
§ 172.330 of thls subchapter. 

<b> When a tank car containing a 
flammable cryogenic liquid ls offered 
for transportation: 

(1) At lea.st 0.5 percent outage must 
be provided below the inlet of the 
pressure relief or pressure control 
valve at the sta.rt-to-discharge pres
sure setting of the valve,. with the tank 
ca.r irra level,attitude, a.nd 

(2) The absolute pressure in the a.n
nula.r space must be less tha.n 75 mi, 
crons of mercury. 

<c> Temperature. A fla.mmable cryo
genic liquid must be loaded into a tank 
ca.r at such a temperature that the av
erage da.ily pressure rise during trans
portation will not exceed 3 psi <see 
paragraph (a)(4l(lli) of thls section 
and § 173.3l<c><13>>. 

<d> A C1ass DOT-113 tank car ls au
thorized for the shipment of the fol
lowing cryogenic·liquids subject to the 
following additiona.l requirements: 

( 1) For purposes of thls section, "fill
ing density~· ls defined· a.s the percent 
ratio of the weight. of lading in· the 
tank to the weight of water that the 
tank will hold a.t the design service 
temperature <one pound of water 
= 27.737 cubic inches at so· F., or one 
gallon of water = 231 cubic inches at 
so· F. a.nd weighs 8.32828 pounds> .. 

(2) Ethylene; and hydrogen <mtni
mum 95 percent parahydrogen), ergo
gente liquids must be loaded and 
shipped in accordance with the follow
ingtable: 
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PRESSURE CoNTROL VALVE SETTJNG OR REUEF VALVE SETTJNG 

Ethylene 
Maxlmwn start-to-dlscharge pressure 1----_:M:::aximum:;:.::::::..::perml!tBd==..::filllng=-rdenslty="-(pe:c=..rce:.:.nt=by:....welg-rht)-'----

(psl¡¡) Ethylene EthJyene 

17 .............................................................................................................................................................. 8.60. 
45 ............................................................... 52.8 ................................................................................................. .. 
75............................................................. .................................. 51.1............................. 51.1 ........................... . 
Maxlmwn pressure when offemd for 10 pslg ...................... 10 pslg ..................... 20 pslg ..................... . 

transportallon. 
Desfgn servlca temperature .................... Mlnus 280' F ............ Mlnus 260' F ............. Mlnus 155' F ............. Mlnus 423' F. 
Specif!catlon (see § 173.31(&)(9)) .......... 113ll8()W ................... 113C120W ................. 113D120W ................. 113A175W. 

113C60W................... 113A60W. 

( 49 U .S. C. 1803, 1804, 1808; 49 CF'R 1.53, App. A to Part ll 
fAmdt. 173-166,48 F'R 27698, June 16,19831 

§ 173.320 Cryogenic liquids; exceptions. 
(al Atmospheric gases and helium, 

cryogenic Uquids, In Dewar flasks, ln
sula.ted cylinders, lnsulated portable 
tanks, lnsulated cargo tanks, and lnsu
lated tank cars, desi.gned and con
structed so that the pressure ln such 
packa.gings will not exceed 25.3 psig 
under ambient temperature conditions 
during transportation are not subject 
to the requirements of this subchapter 
when transported bY motor vehicle or 
railcar except as specified ln para
graphs <al(1), (a)(2), and <al(3) of this 
section. 

<ll Sections 171.15 and 171.16 of this 
subchapter pertalnlng to the repartlng 
of lncidents, not lncluding a release 
that is the result of ventlng through a 
pressure control valve, or the neck of 
the Dewar flask. 

<2> SUbparts A, B, C, and D of Part 
172, (§§ 174.24 for mil and 177.817 for 
highway) and In addition, Part 172 ln 
its entirety for oxygen. 

(3) Subparts A and B of Part 173, 
and §§ 174.1 and 177.800, 177.804, 
177.807, and 177.823 of this subchap
ter. 

(bl The requirements of this sub
chapter do not apply to atmospheric 
gases and helium.: 

(1) Durlng Ioading and unloading op
erations (pressure rises may exceed 
25.3 psig); or 

(2) When used In operation of a 
process system; such as a refrigeration 
system <pressure may exceed 25.3 
psigl. 

<e> For transportation aboard air
craft, see § 171.11 of this subchapter. 
[Amdt. 173-201, 62 F'R 13043, Apr. 20, 19871 

Subpart H-Poisonous Maierlals, Etlo
logic Agents, and Radloactlve Ma
terials; Deflnitions and Preparation 

§ 173.325 CIWll!es of poisonous materials. 

<a>"Poisonous materials for the pur
pose of this subchapter are divided 
lnto three groups according to the 
degree of hazard ln transportation. 

(1) Poison A. 
(2) Poison B. 
<3> Irritatlng material. 

[Amdt. 173-94, 41 F'R 16081, Apr. 16, 19761 

§ 173.326 Poison A. 

<a> For the purpose of Parts 170-189 
of this subchapter extremely danger
ous poisons, Class A, are poisonous 
gases or liquids of such nature that a 
very small amount of the gas, or vapor 
of the liquid, mixed with a1r is danger
ous to llfe. This class includes the fol
Iowlng: 

<1> Bromacetone. 
<2> Cyanogen. 
(3) Cyanogen chloride contalnlng 

Iess than 0.9 percent water. 
(4) Diphosgene. 
(5) Ethyldichlorarsine. 
(6) Hydrocyanic acid <see Note 1 of 

this paragraph). 
<7> [Reservedl 
(8) Methyldichlorarslne. 
(9) [Reservedl 
(10) Nitrogen peroxide (tetroxide>. 
<lll [Reservedl 
<12l Phosgene (diphosgene). 
(13) Nitrogen tetroxide-nitric oxide 

mixtures contalning up to 33.2 percent 
weight nitric oxide. 

"""" 
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Non: 1: DUuted solutions of hydrocya.nic 
acid of not exceedlng 5 pereent strength a.re 
classed as poisonous artlcles, Class B (see 
§ 173.343). 

(b) Poisonous gases or liquida, Class 
A, as deflned In pa.ragraph <a> of this 
section, exeept as provided In 
§ 173.331, must not be offered for 
transportation by mil eXPress. 
[29 FR 18763, Dec. 29, 1964. Redeslgnat.ed at 
32 FR 5606, Apr. 5, 1967, and amended by 
Amdt. 1 '73-94, 41 FR 16081, Apr. 15, 1976; 
Amdt. 1 'l3-94A, 41 FR 40683, Sept. 20, 19'761 

§ 173.327 General paekaglng requlrements 
for Polson A materials. 

<a> Cyllnders must be malntalned In 
compliance with the requirements of 
§ 173.34. Valves must be capable of 
withstandlng the test pressure of the 
cylinders and must have taper-thread
ed connections directly to the cylin
ders <no bushlngs or straight-threaded 
connections of valves to cylinders per
mitted). For corrosive commodities, 
valves may be of the paeked type pro
vided the assembly is made gas-tlght 
by means of a seal cap with compati
ble gasketed jolnt to the valve body or 
to the cylinder to prevent loss of com
modity through or past the packlng; 
otherwise the valves must be of the 
packless type with nonperforated dia
phragms and handwheels. Each valve 
outlet must be sealed by a threaded 
cap or a threaded solid plug. The 
outlet caps and plugs, luting, and gas
kets must be compatible with each 
other, the valve assembly, and the 
lading. 

<ll The pressure of the polson gas at 
130" F. must not exceed the service 
pressure of the cylinder. Cylinders 
must not be liquid full at 130" F. 

(2) Cylinders packed In boxes must 
have adequate protection for valves. 
Box and valve protection must be of 
strength sufficient to protect aii parts 
of cylinders and valves from deforma
tlon or brea.kage resultlng from a drop 
of at Ieast 6 feet onto a concrete floor, 
lmpactlng at the weakest polnt. A cyl
lnder not overPacked In a box must be 
equipped with a protective cap or 
other means of valve protection which 
must be capable of preventlng damage 
to or distortion of the valve if lt were 
subjected to an lmpact test as follows: 
The eylinder, prepared as for ship-

49 CFR Ch. 1 (10..1-87 Edition) 

ment, is allowed to fall from an up
rlght position with the side of the cap 
or other valve protectlon striklng a 
solid steel object projectlng not more 
than 6 lnches above the floor leveL 

(b) Closing and cushionlng. All con
talners must be tightly and securely 
closed. Inside contalners must be cush
loned as prescribed, or In any case 
when necessary to prevent breakage or 
lea.kage. 

(e) No Class A polsons In cargo 
tanks. No "extremely dangerous 
poison, class A," may be Ioaded lnto or 
transported In any cargo tank~ 

(d) It shall not be permissible to 
transport class A poison if there be 
any lnterconnectlng means of any 
character between the contalners. 

(e) Unless otherwise specified in this 
subchapter, packaglng used for the 
transportation of any Poison A materi
al may not be completely filled. Suffi
cient outage must be provided so that 
the packaglng will not be liquid full at 
130" F. (55" C.). 

(f) Each tank car, except series 
106A*** and UOA***, contalning· 
Poison A materials must be marked 
with the name of contents (§ 172.101 
of this subchapter) in accordance with 
the requirements of § 172.330 of this 
subchapter. 
[29 FR 18763, Dec. 29, 1964. Redeslgnated at 
32 FR 5606, Apr. 5, 196'71 

EDITORIAL NOTE: For Federal Reglster clta
tions affecting § 173.327, see the L1st of CFR 
Sections Affected appearlng In the Findlng 
Aids sectlon of thls volume. 

§ 173.328 Poison A materials not specifi· 
eally provided for. 

(a) Poison A materials, as deflned in 
§ 173.326, other than those for which 
special packaglng requirements are 
prescribed in this part, must be pack· 
aged as follows: 

< 1) Specification 33 1 or 3D' metal 
cylinders of not over 125 pounds water 
capacity (nominal>. Gaskets if used be
tween the protection cap and neck of 
cylinder must be renewed for each 
shipment. Cylinders not fitted with 
valve protection extension ring must 
be packed in wood.en boxes complylng 

'Use of existlng cyllnders authorlzed, but 
new constructlon not authorlzed. 
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with the construction, marldng, and 
Iabellng requirements of § 173.25. 

<2> Speclflcatlon 3A1800, 3AA1800, 
3AL1800, or 3E1800 <§§ 178.36, 178.37, 
178.42, 178.46 of this subchapter> cyl
inders. 

(i) Speclficatlons 3A, 3AA and 3AL 
cyllnders must not exceed 125 pounds 
water capacity <nominal). Cyllnders 
must have valve protection or be 
packed in strong wooden or metal 
boxes as described in § 173.327(a)(2). 
Speclfication 3AL cyllnders contalnlng 
arsine or phosphlne may only be 
transported by highway and rail. 

(ii) Speciflcation 3E1800 cyllnders 
must be packed in strong wooden or 
metal boxes. 

(3) Cyanogen chlorlde contalnlng 
less than 0.9 percent water may also 
be packaged as prescrlbed by 
§ 173.332(a)(2) of this subchapter. 
[29 FR 18743, Dec. 29, 1964. Redeslgna.ted at 
32 FR 5606, Apr. 5, 19671 

EDITORIAL NoTE: For Federal Reglster cita· 
tions a.ffecting § 173.328, see the Llst of CFR 
Sections Affected appea.rlng In the Flndlng 
Aids section of thls volume. 

§ 173.329 Bromaeetone; cblorpicrin and 
methyl cblorlde mixtures; cblorpicrin 
and nonflammable, nonliquefied com
pressed gas mixtures. 

<a> Bromacetone, when offered for 
transportation by carrlers by rail 
freight, highway, or water, must be 
packed in specification conta.iners as 
follows: 

<1> As prescribed in § 173.328. 
(2) Specification 15A, 15B, 15C, 16A, 

or 19B <§§ 178.168, 178.169, 178.170, 
178.185, 178.191 of this subchapterJ. 
Wooden boxes with lnside glass bottles 
or tubes in hermeticany sealed metal 
cans in corrugated fiberboard cartons, 
Spec. 2C ( § 178.22 of this subchapter>. 
Bottles must not conta.in over 1-pound 
of liquid each, may not be filled to 
over 95 percent capacity, must be 
tightJy and securely closed, and be 
cushioned in cans with at least 'h inch 
of absorbent material. Cans must be 
made of metal at Ieast 32 gauge United 
States standard Total amount of 
liquid in outside box must not exceed 
24pounds. 

(b) Chlorpicrin arut methyl chloritle 
mtJ:tures. Chlorpicrln and methyl 
chlorlde mixtures, in addition to con-

ta.iners prescrlbed in § 173.328, when 
offered for transportation bY carriers 
by rail freight, highway, or water, may 
be shipped in speciflcation containers 
as follows: 

(1J Speclflcatlon 3A, 3AA, 3B, 3C,1 

3E, 4A,' 4B, 4BA, 4BW, or 4C' 
(§§ 178.36, 178.37, 178.38, 178.42, 
178.50, 178.51, 178.61, of this subchap
terJ. Cyllnders having not over 250 
pounds water capacity <nominal). 
Valves or other closing devices must be 
protected to prevent damage in tran
sit, by screw-on metal caps or by pack
lng the cyllnders in strong boxes or 
crates. Cyllnders having a wall thick
ness of Iess than 0.10 inch must be 
packed in boxes or crates complying 
with the construction, marklng, and 
labeling requirements of § 173.25. 

<e> Chlorpicrin arut non!lammable, 
nonl1.Que/ied comprfl8setl gas miJ:tuTfl8. 
Chlorpicrln and nonflammable, nonll
quefied compressed gas mixtures, in 
addition to contalners prescribed in 
§ 173.328, when offered for transporta
tion by carriers by rail freight, high
way, or water, must be shipped in 
specificatlon containers as follows: 

(1) Speclfication 3A, 3AA, 3B, 3C, 1 

3E, 4A, 1 4B, 4BA, 4BW, or 4C,1 

(§§ 178.36, 178.37, 178.38, 178.42, 
178.50, 178.51, 178.61, of this subchap
ter>. Cyllnders having not over 250 
pounds water capacity (nominal). 
Valves or other closlng devices must be 
protected to prevent damage in tran
slt, by screw-on metal caps or by pack
lng the cyllnders in strong boxes or 
crates. Cyllnders having a wall thick
ness of Iess than 0.10 inch must be 
packed in boxes or crates complying 
wlth the constructlon, marldng, and 
Iabellng requirements of § 173.25. 

[29 FR 18753, Dec. 29, 1964. Redesignated at 
32 FR 5606, Apr. 5, 1967, a.nd amended at 45 
FR 59892, Sept. 11, 1980; Amdt. 173-149, 46 
FR 49903, Oct. 8, 19811 

§ 173.330 Chemical ammunition. 

<a> Projectiles, shells, bombs, and 
grenades contalnlng Poison A materl
als but not equipped or packaged wlth 
ignition elements, burstlng charges, 
detonatlng fuzes, or explosive campo-

1 Use of exlstlng cyllnders authorlzed, but 
new construction not authorlzed. 
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nents, may be shipped only by, for, or 
to the Department of Defense. Each 
shipment must be packaged, marked, 
and Iabeled as required by thelr regu
lations. Each package must be labeled 
with POISON GAS label marked 
"NONEXPLOSIVE" and aJso marked 
with the proper shipping name. <See 
§ § 173.53(r) and 173.59 for explosive 
chemical ammunition.> 

(b) Chemical ammunition conta.ining 
poisonous liquida or gases, Class A, 
must not be offered for transportation 
by rail express. 
[29 FR 18753, Dec. 29, 1964. Redeslgnated a.t 
32 FR 5606, Apr. 5, 1967, a.nd a.mended by 
Amdt. 173-94. 41 FR 16082, Apr. 15, 19761 

§ 173.331 Gas ldentification sets. 
(a) Gas identlfication sets containing 

Poison A materiaJs, lrritatlng materi
aJs, and chlorine must be packaged in 
Speclfication 15A. 15B, 19A. or 19B 
<§§ 178.168, 178.169, 178.190, or 178.191 
of this subchapter> wooden boxea 
under the following conditions: 

(1) Gas identlfication sets conta.ining 
Poison A materiaJs and lrritating ma.
teriaJs may be shipped in amounts not 
exceeding 5 cubic centimeters, if a 
liquid, or 5 grama, if a solid, when 
mixed with or absorbed in activated 
cbarcoal or sllica gel, or other absorb
ent medium, and packed in strong 
glass bottles of not less than 4 fluid 
ounces capacity. The Poison A materi
aJs and chlorine may be shipped lf the 
gas itself is absorbed in activated char
coal or sllica ge~ or otber absorbent 
medium, and packed in the same type 
4-ounce bottles as described above. 
Each bottle as berein speclfied must 
be surrounded with appropriate ab
sorbent cusbioning mate~ and en
closed in a hermetically sealed metal 
can. Each can must be surrounded on 
al1 sides by at least 1 inch of dry, fine 
sawdust or wood pulp. The cans must 
be packed in Speclfication 15A, 15B, 
19A, or 19B <§§ 178.168, 178.169, 
178.190, 178.191 of this subchapter> 
wooden boxea. The bottles must be 
closed with ground-in glass stoppers 
securely fastened. The cushioning ma
terial around tbe bottle must be at 
Ieast 1 inch thick. The cans must be 
made from metal of thickness not Iess 
than 30 gauge, United States standard. 
There must be not more than a total 
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of 100 grama or cubic centimeters or a 
combination of both, in each outside 
wooden box. 

(b) Gas identification sets conta.ining 
Poison A materiaJs and lrritating ma
teriaJs must be packaged as follows: 

(1) Tbe liquida or liquefied gases in 
hermetically sealed giass tubes con
taining not to exceed 40 cubic centime
ters each. Each tube must be securely 
cusbioned and packed in an individual 
mai!lng tube with screw-thread metal 
cover. Not more than 12 such mailing 
tubes, cushioned with corrugated fi· 
berboard, may be packed in a closed fi. 
berboard container, not to exceed 4 
such fiberboard containers, conta.ining' 
an aggregate of not to exceed 48 glass 
tubes cushioned and packed in an out
side steel cylinder of not less than 
0.145-inch wall thickness, wbich is 
closed by a plate, bolted to a flange 
welded to cylinder wall. Suitable 
gasket must be placed between flange 
and head plate, and closure must pre
vent Ieakage of any gas. 

(e} Gas identlfication training sets 
containing Poison A materiaJs and lrri· 
tating materiaJs must be packaged as 
follows: 

(1} Tbe Poison A materiaJs and lrri· 
tatlng mate~ in amounts not · ex
ceeding 6 cubic centimeters, lf a liquid, 
or 20 grama, lf a salid, when mixed 
with or absorbed in activated charcoal, 
silica gel, crepe rubber, or otber ab
sorbent medium, must be packed in 
strong glass bottles of not Iess than 2 
fluid ounces capacity, equipped with a 
polyethylene Iiner; each bottle as 
herein speclfied must have a metal 
screw-cap closure, equipped with a 
built-in compression type spring and 
an insert in the openlng of the bottle 
to match so that when tightened an 
alrtight seal is obtained. Twelve bot· 
tles, containing articles as described in 
this paragraph and .not exceeding 100 
cubic centimeters or grama, or a com
bination of both, must be placed in a 
modlfied styrene plastic carrying case, 
in tbree rows of four bottles each and 
fitted with a fiberboard cell or separa
tor. Tbe void space around the individ
ual bottles, and around al1 interior 
sides of the carrying case, must be 
filled with dry, fine sawdust or vermic
ulite. A sheet of sponge rubber must 
be fitted to the inside of the top and 
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bottom of the carrying case to provide <e> Liquid hydroeyanie acid com
additional cusbioning and lnsure a pleteJy absorbed In lnert material may 
snug fit of the bottles when the top is also be shipped In speeification con
seeured. The carrying case must be talners as follows: 
fitted lnto a snug fitting fiberboard (1) Speeification 15A, or 198 
box, domestic type. The case must <§§ 178.168, 178.191 of this subchap
then be pa.eked In a nailed wooden ter>. Wooden boxes with lnside con
box, Speeification 15A or 158 talners consisting of metal cans, spee. 
(§§ 178.168, 178.169 of this subchap- 2N (§ 178.32 of this subchapter), not 
ter>, which must be fitted with a wa- over 14 pounds water capaeity each. 
terproof case llner. The liquid contenta of each can must 
tAmdt. 173-94, 41 F'R 16082, Apr. 15, 1976, 
as amended by Amdt. 173-149,48 F'R 49903, 
Oet. 8, 1981; Amdt. 173-158, 47 F'R 43088, 
Sept. 30, 1982) 

!1179.332 Hydroeyanle aeid. Hquid (p111B8ie 
aeid) and hydrocyanic aeid Hquefied. 

<a> Hydrocyanic acid, liquid (prussic 
acid> and hydroeyanic acid liquefied, 
must be packed In speeiflcation con
talners as follows: 

(1) As prescribed In § 173.328. 
<2> Speeification 3A480, 3AA480, 

3A480X 1 or 3AL1800 ( §1 '18.38, 178.37, 
1 '18.48 of this subchapter> metal cylln
ders of not over 278 pounds water ca
pacity (nominal); valve protection cap 
must be used and be at Ieast o/wlnch 
thiek, gas..tight, With %a-lnch faeed 
seat for gasket and with United States 
standard form thread; the cap must be 
capable of preventing injury or distor
tion of the valve when it is subjeeted 
to an impaet caused by allowing the 
cyllnder, prepared as for shiPment, to 
fall from an upright position with side 
of cap striking a solid steel objeet pro
jeetlng not more than 8 lnches above 
floor leve!. Shipmenta In 3AL cyllnders 
are authorlzed only when transported 
by highway and rall. 

<b> Cyllnders must be charged with 
not more than 0.8 pound of liquid for 
1-pound water capacity of cyllnder. 
Each filled cyllnder must be tested for 
Ieakage before shipment and must 
show absolute)y no Ieakage; this test 
must consist In passlng over the clo
sure of the cyllnder, Without the pro
teetion cap attached, a pieee of Guig
nard's sodium picrate paper to deteet 
any escape of hydrocyanlc acid from 
the cyllnder. Other equaiiy efficient 
test methods may also be used In lieu 
of the picrate paper. 

• Use of cyllnders a.uthorlzed, but new con
struction not a.utborlzed. 

not exeeed 0.33 pound of liquid for 1· 
pound water capacity of the can. Eaeh 
can containing 4 ounees or more of 
liquid must be fitted with fiber caps 
not less than 0.08 lnch thiek flanged 
about 1 lnch and fitting snugly over 
each end of the can. Eaeh can must be 
tested for leakage after belng filled 
and agaln after being malntalned at 
ordinary room temperature for a 
period of at Ieast three weeks. Each 
can must have ita outer surfaee pro
teeted agalnst rust by the use of 
enamel or lacquer, or each can must 
be completely wrapped In waterproof 
paper. 

<2> The box lining must eonsist of 
not more than two pieees of water
proof paper, one pieee complete)y sur
roundlng the contenta and runnlng 
lengthwise of the box, and the other 
pieee complete]y surroundlng the con
tenta and runnlng crosswise of the 
box. In each instanee, the wrapplng 
must overlap at Ieast 4 lnehes. 

(3) Spee. 12B (§ 178.205) of this sub
chapter). Fiberboard boxes, construet
ed In accordanee With requirementa 
for a gross weight of 65 pounds but 
having a gross weight of not over 70 
pounds, wtth lnside contalners conslst
lng of metal cans, Spee. 2N ( § 178.32 of 
this subchapter). The liquid contenta 
of each can must not exceed 0.33 
pound of liquid for 1-pound water ca
pactty of the can and the total weight 
of liquid In each can must not exceed 
41 ounces. Each can must be tested for 
leakage after being filled and agaln 
after belng malntalned at ordinary 
room temperature for a period of at 
least three weeks. Each can must have 
ita outer surface proteeted agalnst rust 
by the use of enamel or lacquer. Not 
more than twelve cans shall be packed 
In the outaide fiberboard box and each 
can shall be separated from the other 
by 200-pound mlnimum test fiber-
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board partitions. Each box shall be 
provided with 200-pound minlmum 
test flberboard liner and top and 
bottom pads of the ssme material. In 
addition to the required closure of the 
boxes, two metal straps measuring 'h 
lnch by .015 lnch must be applied 
around the girth of each box. 

(d) Specification 105A500W or 
105A600W (§§ 179.100 ando 179.101 of 
this subchapter). Tank cars. Tank 
must be restenclled 105A300W and be -
equipped: with safety valves of the 
type and size used on Spec. 1t15A300W 
(§§ 179.100 and 179.101 of this sub
chapterl. Tank car tank must be 
equipped with approved dome fittl.ng:s 
and safety devices, and with cork lnsu
lation at least 4 lnches In thickness. 
Each tank car must be marked "HY
DROCYANIC ACID" In accordance 
with the requirements of § 172;330 of 
this subchapter. Written procedures 
covering details of tank car appurte
nances, dome fittl.ng:s and safety de
vices, and marldng, loadlng, handling, 
lnspection, and testlng practices shall 
be examlned by the Bureau of Explo
sives and approved by the Director, 
OHMT before .any tank car is offered 
for transportation of hydrocyanic 
acid. The maximum. permitted .fi11lng 
density is 63 percent .of the water ca
pacity of the tank. 
[29 FR 18753, Dec. 29, 1964. Redestgna.ted a.t 
32 FR 5606, Apr. 6, 1967, a.nd a.mended by 
Amdt. 173-94, 41 FR 16082, Apr. 15, 1976; 
Amdt. 173-138, 45 FR 32697, May 19, 1980; 
Amdt. 1'73-149, 46 FR 49603, Oct. 8, 1981; 
Amdt. 173-52, 46 FR 6245'7, Dee. 24, 1981; 47 
FR 13818, Apr. 1, 19821 

§ 173.333 Phosgene or diphosgene. 

<a> Phosgene or diphosgene must be 
packed In speclfication contalners as 
follows: 

(1) As prescribed In § 173.328, the 
filllng density <see § 173.304(a)(2) 
Table Note 1) must not exceed 125 
percent and a cylinder must not con
taln more than 150 pounds of phos
gene. 

<2> Spec, 106A500X <§§ 179.300, 
179.301 of this subchapter> tanks. Au
thorized only for phosgene. Tanks 
must not be equipped with safety de
vices of any type. Outage must be suf. 
ficient to prevent tanks from becom
lng Hquid full at 130"F. <55"C.) Addi-
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tional requirements are prescribed for 
ra1l shipments under § 174.200 of this 
subchapter, and for highway ship
ments under § 177 .834(m) of this sub· 
chapter. 

<b> Each filled cylinder must be 
tested for leakage before shipment 
and must show absolutely no leakage; 
this test must consist In immerslng the 
cylinder and-valve, without the protec- · 
tion cap attached, ln..a bata of water 
at a tempe:rature _ of _ approximately 
150" F. for at least thirty minutes, 
durlng which time frequent examlna
tlons must be made to note any escape 
of gas. The valve of the cylinder must 
not be loosened after this test and 
before shipment. 
[29 FR 18'753, Dec. 29, 1964. Redesl.gna.ted a.t 
32 FR 5606, Apr. 5, 1967, a.nd a.mended by 
Amdt. 173-34, 35 FR 13836, Sept. 1, 1970; 
Amdt. 173-138, 45 FR 32697, Ma.y 19, 19801 

§ 173.334 Organic phosphates mlxed with 
compressed gas. 

<a> Hexaethyl tetraphosphate, par
athion, tetraethyl dithio pyrophos
phate, tetraethyl pyrophosphate, or 
other Poison B organic phosphate, 
n.o.s. Clncludlng a compound or mix
ture), may be mixed with a com
pressed gas which must be nonflam• 
mable. This mixture must not contaln 
more than 20 percent by weight of or
ganic phosphate and must be pack· 
aged as follows: 

(1) Speclfication 3A240, 3AA240, 
3B240, 4A240, 4B240, 4BA240, or 
4BW240 (§§ 178.36, 178.37, 178.38, 
178.49, 178.60, 178.51, 178.61, of this 
subchapter) cylinders meeting the fol
lowing requirements; 

(i) Each cylinder may be charged 
with not more than 10 pounds of the 
mixture, to a maximum filling density 
of not more than .80 percent of the 
water capacity; 

(ti) Each cylinder must be charged In 
compliance with § 173.301 <el and (f); 

<liD No cylinder may be equipped 
with an eduction tube or a fusible 
plug; 

<ivl No cylinder may be equipped 
with any valve unless the valve is a 
type approved by the Department for 
this lnstallation: 

(V) Cylinders must be overpacked In 
a box so arranged to protect each 
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valve or other closing device from 
damage. No more than four cyllnders 
may be packed in a box except that in 
a wooden box, up to 12 cylinders may 
be so packed. Each box with its closing 
device protection must be sufficiently 
strong to protect aii parts of each 
inside cylinder from deformation or 
breakage lf the completad package 
were dropped slx feet onto solid con
crete, impacting at the weakest point. 

Cb> Cyllnders must be packed in 
strong wooden boxes with valves or 
other closing devices protected from 
injury, with not more than twelve cyl
inders in one outside wooden box. A 
single-trip outside fiberboard box may 
be used when not more than four such 
cyllnders are to be shipped in one out
sida container. Valves must be ade
quately protected. Box and valve pro
tection must be of strength sufficient 
to protect all parts of inside containers 
and valves from deformation or break
age resulting from a drop of at Ieast 
s1x feet onto a concrete floor, impact
ing at the weakest point. 

[29 FR 18763, Dec. 29, 1964, a.s B.DI.ended by 
Order 71, 31 FR 9072, July 1, 1966. Redeslg
na.ted a.t 32 FR 5606, Apr. 6, 19671 

EDrroiiiAL Non:: For Federal RegJster eita
tlons a.ffeetl:og § 173.334, see the Llst of CFR 
Seetlons Affeeted a.ppea.rlng In the Flndl:og 
Aids seetion of this volume. 

§ 173.336 N1trogen dioxide, Hquid; nitro
gen peroxide, Hquid; and nitrogen te
troxide, Hquid. 

<a> Nitrogen dioxide, liquld, nitrogen 
peroxide, liquld, and nitrogen tetrox
ide, liquld must be packed in specifica
tion containers as follows: 

(1) As preseribed in § 173.328. 
<2> Speclfication 3A480, 3AA480, 

3AL1800, or 26' (§§ 178.36, 178.37, or 
178.46 of this subchapter> metal cylln
ders with valve removed are author
lzed. Valve opening must be closed by 
means of a solid metal plug with ta
pered thread properly luted to prevent 
leakages; valve protection cap must be 
used and be at Ieast o/ls-inch thick, gas.. 
tight, with o/le-inch faced seat for 
gasket and with United States stand
ard form thread. Shipments in 3AL 

1 Use of exiating cyllnders a.uthorized, but 
new eonstruetion not a.uthorlzed. 

cyllnders are authorized only when 
transportad by highway, and rall. 

(i) Each cyllnder must be cleaned in 
compliance with the requlrements of 
Federal Speclfication RR-C-901b 
pa.ragraphs 3.7.2 and 3.8.2. Cleaning 
agents equivalent to those speclfied in 
RR-C-901b may be used; however, any 
cleaning agent must not be capable of 
reacting with oxygen. One eylinder se
Iected at random from a group of 200 
or less cleaned at the same time must 
be tested for oll contamination in ac
cordance with Speclfication RR-c-
901b paragraph 4.4.2.3 and meet the 
standard of eleanllness specified. 

<3> Specification 106A600X or 
110A600W (§§ 179.300, 179.301 of this 
subchapter) tanks. Each tank must be 
equlpped with gas tight valve protec
tion caps. Tanks must not be equtpped 
with safety devices of any type. 
Outage must be sufficient to prevent 
tanks from becoming Hquid full at 
130"F. (66"C.l. <See § 174.600 and 
177.834Cm> of this subchapter for spe
cial requirements for rall and highway 
shipments>. Speclfieation llOA600W 
tanks must be stainless steel. 

(4) Speclfication 105A600W 
<§§ 179.100, 179.101 of this subchapter) 
tanks ears. Authorized for nitrogen 
tetroxide only. Tanks must be Iagged 
with not Iess than a four-inch thick
ness of eork. All valves and fittings 
must be protected by a securely at
tached cover made of metal not sub
ject to deterioration by the lading, and 
all valve openingB, except the safety 
valve, must be fitted with screw plugs 
or eaps to prevent leakage in the event 
of valve fallure. Safety valve must be 
equlpped with an approved stainless 
steel or platinum frangible disc. Each 
tank ear must be marked "NITRO
GEN TETROXIDE" in accordance 
with the requirements of § 172.330 of 
this subchapter. Written procedures 
covering details of tank car appurte
nances, dome fittings and safety de
vices, and marking, loading, handling, 
inspection and testing practices, must 
be examined by the Bureau of Explo
sivas and approved by the Director, 
OHMT before any tank car is offered 
for transportation of nitrogen tetrox
ide. 
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[29 FR 18'753, Dec. 29, 1984. Redeslgna.t,ed at 
32 FR 5608, Apr. 5, 19871 

EDITORIAL NOTE: For Federal Reglster clta
tlons affecllng § 173.336, see the Llst of CFR 
Sectlons Affected appea.rlng In the Flndlng 
Alds section of thls volume. 

§ 173.337 Nitrie oxide. 

(a) Nitric oxide must be packed in 
specification containers as follows: 

(1) Specification 3A1800, 3AA1800, 
3El800, or 3AL1800 (§§ 178.36, 178.37, 
178.42, or 178.46 of this subchapter) 
cylinders charged to a pressure of not 
more than 750 psi at 70" F. Cylinders 
must be equipped with a valve of 
stainless steel and valve seat of materi
al which will not be deterlorated by 
contact with nitric oxide or nitrogen 
dioxide. Cylinders or valves may not 
be equipped with safety devices of any 
type. Valve outlets must be sealed by a 
solid threaded cap or plug and an inert 
gasketing material. 

<D Specification 3E1800 cylinders 
must be packed in strong wooden 
boxes of such design as to protect 
valves from injury or accidental func
tioning under conditions incident to 
transportation. Each outside package 
must be plainly marked "Inside con
tainers comply with prescribed specifi
cations." 

(ti) Specification 3A, 3AA, and 3AL 
cylinders must have their valves pro
tected by metal caps or other equally 
protective guards securely attached to 
the cylinders and be of sufficient 
strength to protect the valves from 
injury durlng transit; or by packing in 
strong wooden boxes of such design as 
to protect valves from injury or acci
dental functioning under conditions 
incident to transportation. Each out
side package must be plainly marked 
"Inside containers comply with pre
scribed specifications." Shipments in 
3AL cylinders are authorized only 
when transported by highway and rail. 

<iü> Each cylinder must be cleaned 
in compliance with the requirements 
of Federal Specification RR-C-901b 
paragraphs 3. 7.2 and 3.8.2. Cleaning 
agents equivalent to those specified in 
RR-C-901b may be used; however, any 
cleaning agent must not be capable of 
reacting with oxygen. One cylinder se
Iected at random from a group of 200 
or less cleaned at the same time must 
be tested for on contamination in ac-
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cordance with Specification RR-C-
901b paragraph 4.4.2.3 and meet the 
standard of cleanliness specified. 

(2) Specification 106A500X 
(§§ 179.300, 179.301 of this subchapter) 
tank car tanks. Nitric oxide charge in 
each tank may not exceed 200 ps!g at 
70' F. Each tank must be equipped 
with gas-tight valve protection cap 
<see § 179.302 of this subchapter). 
Each valve outlet must be sealed by a 
threaded solid plug or a threaded cap 
with inert luting or gasket materiaL 
Valves must be of stainless steel and 
the caps, plugs, and valve seats must 
be of material that will not be deterio
rated by contact with nitric oxide or 
nitrogen dioxide. The tank may not be 
equipped with any safety relief device. 
[29 FR 18753, Dec. 29, 1964. Redesignated at 
32 FR 5606, Apr. 5, 1967, and amended by 
Amdt. 173-73, 38 FR 20085, July 27, 1973; 
Amdt. 173-94, 41 FR 16082, Apr. 15, 1976; 
Amdt. 173-52, 46 FR 62458, Dec. 24, 1981; 47 
FR 13818, Apr. 1, 19821 

§ 173.343 Polson B. 

<a> For the purposes of Parts 170-
189 of this subchapter and except as 
otherwise provided in this part, Class 
B poisons are those substances, liquid 
or solid <including pastes and semiso
lids), other than Class A poisons or Ir
ritating materials, which are known to 
be so toxic to man as to afford a 
hazard to health during transporta
tion; or which, in the absencecof ade
quate data on human toxicity, are pre
sumed to be toxic to man because they 
fall within any one of the following 
categories when tested on laboratory 
a.nfmals: 

( 1) Oral toxictty. Those which 
produce death within 48 hours in half 
or more than half of a group of 10 or 
more white laboratory rats weighing 
200 to 300 grams at a single dose of 50 
mil.ligrams or less per kllogram of 
body weight, when admlnlstered 
orally. 

(2) To:ricity on tnhalation. Those 
which produce death within 48 hours 
in half or more than half of a group of 
10 or more white laboratory rats 
weighing 200 to 300 grams, when in· 
haled continuously for a period of one 
hour or less at a concentration of 2 
mil.ligrams or less per liter of vapor, 
mist, or dust, provided such concentra-
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tion ls likely to be encountered by man 
when the chemical product ls used in 
any reasonable foreseeable manner. 

<3> Toxicity by skin absorptton. 
Those which produce death within 48 
hours in half or more than half of a 
group of 10 or more rabbits tested at a 
dosage of 200 milligrams or Iess per 
kllogram body weight, when ad:minls
tered by continuous contact with the 
bare skin for 24 hours or less. 

<b> The foregoing categories shall 
not apply if the physical characteris
tics or the probable hazards to 
humans as shown by experience indi
cate that the substances will not cause 
serious sickness or death. Neither the 
display of danger or warning labels 
pertaining to use nor the toxicity tests 
set forth above shall prejudice or pro
hibit the exemption of any substances 
from the provlsions of Parts 170-189 
of thls chapter. 
[29 FR 18753, Dec. 29, 1964. Redesil!ll&ted at 
32. FR 5606, Apr. 6, 1987, and am.ended by 
Amdt. 173-94, 41 FR 16083, Apr. 16, 1976; 
Amdt. 173-94B, 41 FR 57070, Dec. 30, 19761 

§ 173.344 General paekaglng requirements 
for Polson B liquids. 

<a> Closing and cushioning. All con
tainers must be tightly and securely 
closed. Inside containers must be cush
loned as prescribed, or in any case 
when necessary to prevent breakage or 
lea.kage. 

(b) Packagings containing llquid ma
terial may not be completely fllled. 
Outage must be as follows; . 

<1> For packagings of 110 gaiions or 
Iess, sufficient outage must be provid
ed so that the packaging will not be 
llquid full at 130" F. (55" C.>. 

<2> The proper vacant space Coutage> 
in a tank car or other shipping con
tainer depends on the coefflclent of 
expanslon of the liquid and the maxi
mum increase of temperature to which 
lt will be subjected in transit. Outage 
must be calculated to the total capac
lty of the container. 

<3> Liquid polson must not be loaded 
into domes of tank cars. 

<4> In tank cars, outage must be cal
culated to percentage of the total ca
paclty of the tank. l. e., shell and dome 
capacity combined. If the dome of the 
tank car does not provide sufficient 
outage, then vacant space must be left 

in the shell to make up the required 
outage. 

<5> The outage for tank cars must 
not be Iess than 1 percent. 

(6) No cargo tank or compartment 
thereof used for the transportatlon of 
any .llquid polson shall be completely 
filled; sufficient space shail be Ieft 
vacant in every case to prevent Ieak
age from or dlstortion of any such 
cargo tank by expansion of the con
tents due to rlse in temperature in 
transit, and such free space <outage> 
shall be sufficient in every case so that 
such cargo tank shall not become en
tirely filled with the llquid at 130' F. 
[29 FR 18763, Dec. 29, 1964. Redesignated at 
32 FR 6606, Apr. 6, 1967, a.nd am.ended by 
Amdt. 173-94, 41 FR 16083, Apr. 15, 1978; 
Amdt. 173-94A, 41 FR 40883, Sept. 20, 19761 

§ 173.345 Llmited quantitles of Polson B 
liquids.. 

<a> Limited quantitles of Polson B 
llquids for which exceptions are per
mitted as noted by reference to thls 
sectlon in § 172.101 of thls subchapter 
or as provided in § 173.359Cc>, in tight
Iy closed lnslde packagings, securely 
cushioned when necessary to prevent 
breakage, are excepted from the speci
fication packaging requirements when 
packed according to the following 
paragraphs. In addition, shipments are 
not subject to Subpart F of Part 172 of 
thls subchapter, to Part 174 of thls 
subchapter except §§174.24 and 
174.680 and to Part 177 of thls sub
chapter except §§ 177.817 and 
177.84l<e>. 

(1) In glass packagings not over 1-
quart capacity each, or in metal con
tainers or polyethylene bottles not 
over 1-gaiion capacity each, packed in 
outside steel, or wooden boxea, barreis, 
ordrums. 

(2) In glass packagings not over 1 
pint capacity each, or in metal or poly
ethylene packagings <other than bags) 
not over 1 quart capaclty each, packed 
Jn a strong outside fiberboard box or 
molded expanded po}ystyrene case. 

(b) Speclal exceptions for shipment 
of certain drugs and medicines in the 
ORM-D class are prescribed in SUb
part N of thls part. 
[Amdt. 173-94, 41 FR 16083, Apr. 16, 1978, 
IIB a.mended by Amdt. 173-94B, 41 FR 57070, 
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Dec. 30, 1976; Amdt. 173-118, 43 FR 31142, 
Juiy 20, 1978; Amdt. 173-149, 46 FR 49903, 
Oct. 8, 19811 

§ 173.346 Polson B liquids not specifieally 
provided for. 

<a> Poison B liquid, as defined in 
§ 173.343, other than those for which 
special requirements are prescribed, 
must be packaged as follows: 

(1) Spec 5, 5A, 5B, or 5C <§§ 178.80, 
178.81, 178.82, or 178.83 of this sub
chapter). Metal barreis or drums, with 
openings not exceeding 2.3 inches in 
diameter. 

(2) Spec. 17C or 17E (§ 178.115 or 
§ 178.116 of this subchapter>. Metal 
drums (single-trip containers), with 
openings not exceeding 2.3 inches in 
diameter. 

<3> Speclfica.tion 37B (§ 178.132 of 
this subchapter). Metal drums (single
trip containers), welded side seams, 
openings not over 2.3 inches in diame
ter, ca.pacity not over 10 gallons. Not 
authorized for tra.nsportation by air. 

(4) Spec. 37A or 37B (§ 178.131 or 
§ 178.132 of this subchapter). Metal 
drums (single-trip containers), with 
welded side seams, not over 5 gallons; 
authorized for pastes only. 

<5> [Reserved1 
<6> Speclfica.tion 34 <§ 178.19 of this 

subchapter>. Poiyethylene drum. The 
shipper shall assure conformance with 
the requirements of § 173.24(d) of this 
part prior to first shipment. 

<7> Spec. 12B <§ 178.205 of this sub
chapter). Fiberboard boxes with glass 
or earthenware inside containers not 
over 1 quart ca.pacity each, or with 
metal inside containers not over 1 
gallon capacity each. Pack:ages con
taining glass or earthenware contain
ers must not weigh over 65 pounds 
gross. 

(8) Spec. 120 (§ 178.207 of this sub
chapterl. Fiberboard boxes with inside 
container which must be glass or 
earthenware not over one gallon each; 
authorized for not more than 75 
pounds gross weight; not to contain 
more than 4 such inslde containers if 
their capacity is greater than 5 pinta 
each. Use of this container will be per
mitted untn further order of the De
partment. 

<9> Specification 15A, 15B, 15C, 16A, 
19A or 19B < §§ 178.168, 178.169, 

49 CFR Cho 1 (10..1·87 Edltlon) 

178.170, 178.185, 178.190, 178.191 of 
this subchapter>. Wooden boxes with 
inslde glass or earthenware containers 
not over 1-gallon capacity each, except 
that inside containers not over 3 gal
lons are authorized when only one is 
packed in each outside container; or 
with inside metal containers not over 
10 gallons capacity each. 

(10> Speclfica.tion 103,1 103W, 103A,' 
103ALW, l03AW, 103BW, 104,' 104W, 
105Al00,' 105A 100W, 105A200ALW, 
109A300ALW, 111A60ALW1, 
111A60F1, 111A60Wl, 111A60W2, 
111A100F2, 111AlOOW4, 112A400W, 
114A400W, or 115A60W6 (§§ 179.100, 
179.101, 179.200, 179.201, 179.220, 
178.221 of this subchapter). Tank cars. 
Speclfica.tion 103BW tank cars must 
be rubberlined and are authorized 
only for arsenic acid as prescribed in 
§ 173.348 of this subchapter. 

(11) Cylinders as prescribed for any 
compressed gas, except acetylene, are 
also authorized. 

(12) Speclfications MC 300, MC 301, 
MC 302, MC 303, MC 304, MC 305, MC 
306, MC 307, MC 310, MC 311, or MC 
312 <§§ 178.341, 178.342, 178.343 of this 
subchapter). Cargo tanks. Tank motor 
vehicles designed and constructed to 
Speclfication MC 304 or MC 307 
except for bottom outlets equipped 
with extemal ball valves may be used 
only for toluene diisocyanate. 

(13) Specification lA, 10, or 1M 
(§§ 178.1, 178.4, 178.17 of this subchap
ter). Glass carboys in boxes or exPand
ed poiystyrene packagings. Not au
thorized for transportation by aircraft. 

(14) Spec. 12B <§ 178.205 of this sub
chapter). Fiberboard boxes with not 
more tha.n one inside glass container 
of not over 1 gallon capacity, securely 
cushioned. Completed package, with 
glass container fffied with water, when 
closed for shipment, must be capable 
of withstanding six four-foot drops 
onto solid concrete in the order 
bottom, four sides, and top without 
break:age. 

(15) Spec. 21C <§ 178.224 of this sub
chapter>. Fiber drums, with inside 
glass containers not over one gallon 
capacity each. 

'The use of exlstlng tanks authorlzed but 
new construction not authorlzed. 
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(16) Spec. 42B or 42D <§§ 178.107, ures. Not authorlzed for transporta-
178.109 of this subchapter). Aluminum tion by alr. 
drums. (25) Speclfication 16A (§ 178.185 of 

<17> [Reservedl this subchapter). Wirebound wooden 
(18) Spec. 15P or 22C (§ 178.182 or box <see § 178.185-22 of this subchap

§ 178.198 of this subchapter>. Glued ter) with inside Speclfication 2U 
plywood or wooden box, or piywood ( § 178.24 of this subchapter> pol,veth
drum as prescribed by § 178.198-2(a) of ylene container. The polyethylene 
this subchapter, with inside Spec. 2T container must be separated from the 
< § 178.21 of this subchapter> polyeth- wooden box by a complete corrugated 
ylene container. fiberboard liner and top and bottom 

<19) Speclfication 37P (§ 178.133 of pads. Not authorlzed for transporta
this subchapter). Steel drums, not tion by alr. 
over 5 gallons capacity, with polyeth- (26) Spec. 12B or 12A (§ 178.205 or 
ylene liner (non-reusable container>. 178.210 of this subchapter). Fiber
Drums exceeding 1 gallon capacity board boxes with inside polyethylene 
must be constructed of at least 24- bottles having a minimum wall thick
gauge metal. Hale in steel drum body ness of 0.015 inch and provided with 
must be suitably plugged. Authorized screw-cap closures, not over 1-gallon 
only for materials that wm not react capacity each. Except for polyethyl
with polyethylene and result in con- ene bottles having a minimum wall 
tainer failure. Not authorlzed for thickness exceeding 0.015 inch, each 
transportation by alr. bottle shall be enclosed in a box con-

(20) Speclfication 6D or 37M structed of at least 200-pound test 
(§§ 178.102, 178.134 of this subchap- <Mullen or Cady) corrugated fiber
ter>. Cylindrical stee1 overPacks with board and not more than four such 
inside Speclflcations 2S or 2SL boxea shall be packed in one outside 
(§§ 178.35, 178.35a of this subchapter> speclfication shipping container. 
polyethylene containers. Authorized When Spec. 12A boxes are used, ship
for material& that wm not react with per must have established that com
polyethylene and result in container pleted package meets test require
failure. ments prescribed by § 178.210-10 of 

<21) Spec. 12A (§ 178.210 of this sub- this subchapter. 
chapter). Fiberboard boxes with not (27) Speclfication 51 (§ 178.245 of 
more than one inside glass bottle not this subchapter>. Portable tank. For 
over 1-gallon capacity. Shipper must rail transportation see § 174.63 of this 
have established that the completed subchapter. 
package meets test requirements pre- <28> Speclfication 1M 101 portable 
scribed by § 178.210-10 of this sub- tanks (§§ 178.270, 178.271 of this sub
chapter. chapter), are authorized for trsnspor-

<22> Spec. 29 (§ 178.226 of this sub- tation of poison B liquids, n.o.s., with 
chapter>. Mailing tubes, with polyeth- no subsidiary hazard, under conditions 
ylene bottles not over 2 quarts capac- speclfied in the 1M Tank Table. 
lty each. 

(23) [Reservedl 
<24) Speclfication 12P < §178.211 of 

this subchapter). Fiberboard boxes 
with one inside Speclfication 2U 
<§ 178.24 of this subchapter) polyeth
ylene container of not over 5-gallon ca
pacity or two inside Speclfication 2U 
polyethylene containers of not over 
2Y2 gallon capacity each. Wire staples 
are not authorlzed for assembly or clo
sure of boxes, except when polyethyl
ene container is completely enclosed in 
inside boxes free of wire staples or 
other projections that could cause fail-

( 49 U .S.C. 1803, 1804, 1808; 49 CFR 1.53, 
App. A to Part 1) 

[29 FR 18753 Dec. 29, 1964. Redeslgna.ted at 
32 FR 5606, Apr. 5, 19671 

EDITORIAL Non:: For Federal Reglster cita· 
tions affectlng § 173.346, see the Llst of CFR 
Sectlons Affected appearlng In the Flndlng 
Aids section of thls volwne. 

§ 173.847 Anlline oiL 

<a> Anlline ofi must be packed in 
speclfication containers as follows: 

(1) Speclfication 15A, 15B, 15C, 16A, 
19A or 19B < §§ 178.168, 178.169, 
178.170, 178.185, 178.190, 178.191 of 

:¡ 
~ 
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tbis sutwhapter>. Wooden boxes with 
lnside metal containers not over lO 
gallons ca.pacity each, or glaas bottles 
not over 1-pound capacity each. Not 
more than 25 glass bottles shall be 
packed in one outside box. 

(2) Speclfication 103,1 103W, l03A, 1 

103AW, 104W, 105AlOOW, 111A60Fl, 
111A60W1, 111A60W2, 111A100F2, 
112A200W, 112A400F, or 114A340W, 
( § § 179.100, 179.101, 179.200, 179.201, 
of tbis subchapter). Tank cars. 

(3) Speclfica.tion MC 300, MC 301, 
MC 302, MC 303, MC 304, MC 305, MC 
306, or MC 307 ( § § 178.340, 178.341, 
178.342 of tbis sutwhapter> cargo 
tanks. Bottom outlets on Speclfication 
MC 304 cargo tanks must be equipped 
with valves conforming with § 178.342-
5Ca> of tbis sutwhapter. 

(4) Spec. 5, 5A, or 5B (§§ 178.80, 
178.81 or 178.82 of tbis subchapter>. 
Metal barreis or drums. Net weight in 
110 gallon drums must not exceed 915 
pounds. 

<5> Spec. 17C (§ 178.115 of tbis sub
chapter>. Metal drums (single-trip>. 

(6) Spec. 17E <§ 178.116 of tbis sub
chapter). Metal drums Csingle-trip) not 
over 5 gallons capacity each. 

(7) Spec. 12B (§ 178.205 of tbis sub
chapter>. Fiberboard boxes with metal 
lnside containers not over 1 gallon ca
pacity each; not to contain more than 
4 such inside containers lf their capac
ity is greater than 5 pints each. 

(8) Spec. 12A < § 178.210 of tbis sub
chapter). Fiberboard boxes with inside 
glass bottles or metal containers not 
over 1 gallon capaclty each. Not more 
than four lnside containers having ca
pacity of 1 gallon each, shal1 be 
packed in one outside container. Ship
per must have established that com
pleted package meets test require
ments prescribed by § 178.210-10 of 
tbis sutwhapter. 

<9> Speclfica.tion IM 101 portable 
tanks (§§ 178.270, 178.271 of tbis sub
chapter> are authorized under condi
tlons speclfied in the IM Tank Table. 

(b) Openings in metal barreis or 
drums must not exceed 2.3 inches in 
diameter. 

(1) Gaskets not less than one-eighth 
inch thick must be used at bung and 

'The use of exlstlng tanks a.uthorlzed but 
new constructlon not a.uthorized. 

49 CFR Ch. 1 (10-1-87 Edltlon) 

filling boles. Gaskets must be made of 
hard fiber impregnated with glycerin, 
metal-covered cork, impregnated as
bestos sheets, or metal-covered asbes
tos. 

<el Fllled drums must be so placed 
that bungs wi11 be subjected to hydro
static head of oll contained therein for 
a period of not less than 12 hours. 

(1) The exterior of filled drums must 
be carefully examined for evidence of 
anlline oll, any traces of which must 
be removed by washing off with water 
or, preferably, weak acetic acid. The 
space between rolling hoops immedi
ately around the bung should be 
painted to aid in the detection of Ieaks 
at tbis point. 

(d) A1l returnable drums must bear 
the following notice, "PREVENT 
DAMAGE TO FOODSTUFFS OR 
OTHER FREIGHT. DRAIN THIS 
DRUM THOROUGHLY TIGHTEN 
BUNGS, WITH GASKET SECURE
LY IN PLACE BEFORE RETURN· 
ING. USE NEW GASKETS WHEN 
NECESSARY. ANILINE OIL STAINS 
ON THE OUTSIDE OF DRUMS 
SHOULD BE WASHED OFF WITH 
WATER OR, PREFERABLY WEAK 
ACETIC ACID", shellacked to head of 
drum near the consignee•s name and 
address. 

< 49 U .S. C. 1803, 1804, 1808; 49 CFR 1.63, 
App. Ato Part 1l 
[29 FR 18753, Dec. 29, 1964, as a.mended by 
Order 73,32 FR 3457, Mar. 2, 1967. Redesig
na.ted a.t 32 FR 5606, Apr. 6, 19671 

EDrroBIAL Nom For Federal Reglster clta.
tlons affectlng § 173.347, see the IJst of CFR 
Sectlons Affected a.ppea.rlng In the Flndlng 
Alds sectlon of this volume. 

11173.348 Arsenic acid. 
(a) Arsenic acid must be packed in 

speclfication containers as follows: 
m As prescribed in § 173.346. When 

shipped in metal barreis or drums, or 
cargo tanks or tank ca.rs, without lead 
lining, the arsenic acid must contain 
not over 0.05 percent nitric acid. 

(2) Specification lA, lD, or 1M 
(§§ 178.1, 178.4, 178.17 of tbis subchap
ter>. Glass carboys in boxes or expand
ed polystyrene packagings. Not au
thorized for transportatlon by aircraft. 

(3) Speclfica.tion 12A or 12B 
< §§ 178.210, 178.205 of tbis subchap-
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ter>. Fiberboard boxes with Speclfica
tion 2E <§ 178.24a. of this subchapter) 
lnslde polyethylene bottles made of 
high-density <Type nn polyethylene 
having minlmum wall thickness of 
0.015 inch with screw-cap closures, not 
over 1-gallon capacity each. Speclfica
tion 12A fiberboa.rd boxes may have 
not more than four inside polyethyl
ene bottles which must be packed to 
provide a snug fit. Speclfication 12B fi
berboa.rd boxes may not conta.in more 
than one inside polyethylene bottle 
and not more than four such boxes 
may be overpacked in a strong outside 
fiberboa.rd box under provisions of 
§ 173.25. 

( 4) Speclfication 21P < § 178.225 of 
this subcha.pter). Fiber drum overpack 
with lnside Speclfication 28, 2SL, or 
2U < § § 178.35, 178.35a, 178.24 of this 
subchapter> polyethylene packa.ging 
of not over 30-gallon ca.pacity. 

(5) Speclfication 34 (§ 178.19 of this 
subchapter>. Polyethylene drum. The 
shipper shall assure conformance with 
the requirements of § 173.24<d> of this 
pa.rt prior to first shipment. 

( 49 U .S. C. 1803, 1804, 1808; 49 CFR 1.63, 
App. Ato Part lJ 
[29 FR 18763, Dee. 29, 1964. Redesignated at 
32 FR 5606, Apr. 6, 19671 

EDITOlUAL Nom For Federal Reglster cita
tlons affectlng § 173.348, see the Llst of CFR 
Sections Affeeted a.ppea.rlng lo the Flodlog 
Aids section of thls volume. 

11173.349 CarboUe acid (phenol) liquid. 
<a> Carbolic acid (phenoD liquid 

(liquid ta.r acid conta.ining over 50 per
cent benzo-phenol), must be packed in 
speclfication conta.iners as follows: 

<1> As prescribed in § 173.346. 
(2) Speclfica.tion lA, 1D, or 1M 

( § § 178.1, 178.4, 178.17 of this subchap
ter>. Glass ca.rboys in boxes or exPand
ed polystyrene packa.gings. Not au
thorized for tra.nsportation by a.ircraft. 

<3> Spec. 12A <§ 178.210 of this sub
chapter>. Fiberboard boxes with lnside 
glass bottles not over 5-pints capacity 
each. Not more than 61nside glass bot
tles of 5-pints ca.pacity each shall be 
packed in one outside container. Ship
per must have established that the 
completed package meets test require
ments prescribed by § 178.210-10 of 
this snbchapter. 

< 4> Speclflca.tlon 34 ( § 178.19 of this 
subchapter). Poiyethylene drum. The 
shipper shall assure conformance with 
the requirements of § 173.24(d) of this 
pa.rt prior to first shipment. 
(49 U.S.C. 1803, 1804, 1808; 49 CFR 1.53, 
App, Ato Part 1) 
[29 FR 18753, Dee. 29, 1964. Redeslgnated at 
32 FR 6606, Apr. 5, 19671 

EDITOlUAL NoTE: For Federal Reglster cita· 
tions affectlng § 173.349, see the Llst of CFR 
Seetions Affeeted appea.rlng lo the Flodlng 
Aids section of this volume. 

§ 173.360 Chemical ammunition. 

<a> Chemlcal ammunltion consisting 
of projectlles, shells, bombs, grenades 
and other conta.iners filled with 
Polson B materials, without ignitlon 
elements, bursting charges, detonating 
fuzes, or other exPlosive components, 
must be packed for shipment in strong 
outside wooden or metal boxes. Boxes 
must be marked with proper shipping 
name and labeled as prescribed by this 
pa.rt for gases, liquids, or chemicals 
conta.ined therein. 

(b) Chemlcal ammunltion, when 
shipped as such, must not be equipped 
or packed with explosive or ignition 
elements. <See §§ 173.53<r> and 173.59 
for exPloslve chemlcal ammunltion.) 
[29 FR 18763, Dec. 29, 1964. Redesignated at 
32 FR 5606, Apr. 5, 1967, and amended by 
Amdt. 173-94, 41 FR 16083, Apr. 16, 19761 

§ 173.351 Hydrocyanic acid solutlons. 
Hydrocyanic acid solutions not over 

5 percent hydrocyanic acid must be 
packa.ged in speclfication containers as 
follows: 

<a> As prescribed in § 173.332. 
(b) Speclfica.tion 15A, 15B, 15C, 16A, 

19A or 19B <§§ 178.168, 178.169, 
178.170, 178.185, 178.190 or 178.191 of 
thls subchapter> wooden boxes with 
lnslde glass bottles not over 1 pound 
capacity each for solutions of not over 
5 percent hydrocyanlc acid and not 
over 5 pints capacity each for solu
tions of not over 2 percent strength. 
Completed package, with glass packa.g
ing filled with water, must be capable 
of withstanding six four-foot drops 
onto salid concrete in the following 
arder: bottom, four sides, and top, 
without breakage. 
[Amdt. 173-52, 46 FR 62458, Dec. 24, 1981] 
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§173.352 Sodium and potassium eyanide 
solutions, and eyanide solution, n.o.s. 

<a> Sodium and pota.ssium cyanide 
solutions, and cyanide solutions, n.o.s. 
must be pack.ed in specification pack
agings as follows: 

(1) Spec. 5, 5A, or 5B (§§ 178.80, 
178.81, of 178.82 of this subchapter). 
Metal barrels or drums without galva
nlzing inside, with openings not ex
ceeding 2.3 inches in diameter. 

(2) Specification 17E or 37B 
(§ 178.116, 178.132 of this subchapter). 
Metal drums <single-trip), with welded 
side seams, with openings not exceed
ing 2.3 inches in diameter. Specifica
tion 37B not authorized for transpor
tation by air . 

(3) Specification 15A, 15B, 15C, 16A, 
19A or 19B < §§ 178.168, 178.169, 
178.170, 178.185, 178.190, 178.191, of 
this subchapter>. Wooden boxes with 
inside glass or earthenware containers 
not over 1-gallon capacity each, or 
inside metal containers not over 10 
gallons capacity each, and without gal
vanizing. 

(4) Specification 103,1 103W, 103A' 
103AW, 105A400W, 111A60F1, 
111A60W1, 111A60W2, 111A100F2, 
112A400W, or 114A400W <§§ 179.100, 
179.101, 179.200, 179.201, of this sub
chapter>. Tank cars. 

<5> Specification MC-300, MC-301, 
MC-302, MC-303, MC-304, MC-305, 
MC-306, MC-307, or MC-312 
( § § 178.341, 178.342, 178.343 of this 
subchapter), Cargo tanks. 

(6) Specificatlon IM 101 portable 
tanks < § § 178.270, 178.271 of this sub
chapter> are authorized under condi
tions specified in the IM Tank Table. 

(7) Specification 6D ( § 178.102 of 
this subchapter). Cylindrical steel 
overpack. with inside Specificatlon 2S 
or 2SL <§§ 178.35, 178.35a of this sub
chapter> polyethylene packaging. Not 
authorized for transportation by air. 

<8> Specification 34 < § 178.19 of this 
subchapter>. Polyethylene drum. The 
shipper shall assure conformance with 
the requirementa of § 173.24(d) of this 
part prior to first shipment. 
< 49 U .S. C. 1803, 1804, 1808; 49 CFR 1.53, 
App. Ato Part 1> 

1The use of existlng tanks authorlzed but 
new construction not authorlzed. 

49 CFR Ch. 1 (111-1-87 Editlon) 

[29 FR 18753, Dec. 29, 1964, u am.ended by 
Order 73, 32 FR 3467, Ma.r. 2, 1967. Redeslg· 
nated at 32 FR 5606, Apr. 5, 19671 

EDITORIAL NOTE: For Federal Reg!ster cita· 
tlons affectlng § 173.352, see the List of CFR 
Sectlons Affected appea.rlng In the Flndlng 
Aids sectlon of thls volume. 

§ 173.363 Methyl bromide and methyl bro
mide mixtures. 

<a> Methyl bromide, liquid Cbromo
methane>; methyl bromide and ethyl
ene dibromide mixture liquid; or 
methyl bromide and more than 2% 
chloropicrin mixture, liquid; must be 
packed in specification containers as 
follows: 

(1) Specification 5A <§ 178.81 of this 
subchapter). Metal drums not exceed
ing 30 gallons ca.pa.city or metal drums 
of bilge type not exceeding 33 gallons 
capacity and with openings not ex
ceeding 2.3 inches in diameter. Not au
thorized for mixtures containing any 
compressed gas. 

(2) Specification 15A, 15B, 15C, 16A, 
19A, 19B or 12B <§§ 178.168, 178.169, 
178.170, 178.185, 178.190, 178.191, 
178.205 of this subchapter).Wooden, 
wire-bound wooden, or fiberboard 
boxes, with inside metal cans contain
ing not over 1-pound each, or inside 
metal cans with a minimum wall thick
ness of 0.007-inch containing not over 
1 o/4-pound each. The 1-pound can must 
be able to withstand an interior pres
sure of 130 psig without leakage or 
permanent distortion and pressure of 
contenta must not exceed 130 psig at 
130"F. (55"C.). The 1 o/4-pound can must 
be able to withstand an interior pres
sure of 140 psig without Ieakage or 
permanent distortion and pressure of 
contenta must not exceed 140 psig at 
130"F. <55"C.>. Outage shall be such 
that the cans will not become liquid 
full at 130"F. Cans must be of tinplate 
or lined with suitable material and 
must have concave or pressure ends. 

(3) Specification 3A225, 3AA225, 
3B225, 3E1800, 4A2251 , 4B225, 4BA225, 
or 4BW225, <§§ 178.36, 178.37, 178.38, 
178.42, 178.49, 178.50, 178.51, 178.61 of 
this subchapter). Metal cylinders. 
Valves and other closing devices must 
be protected to prevent damage in 

• Use of exlstlng cyllnders authorlzed. but 
new constructlon not authorlzed. 
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transit by equipping the cylinder with 
valve protection required by 
§173.301(g), Cylinders having a wall 
thickness of J:ess than 0.08-lnch must 
be packed In boxes or crates <See 
§ 173.25). 

<4> Spec. 4D300 or 4DA500 <§ 178.53 
or § 178.58 of this subchapter>. Metal 
spheres, must be packed In strong 
boxes or era. tes (see § 173.25 ). 

(5) Specification 105A100, 1 

105A100W, or lllAlOO-W-4 
(§§ 179.100,179.101, 179.200,179.201 of 
this subchapter) tank cars. Outage 
must be sufficient to prevent tank cars 
from becoming liquid full at 105" F. 

<6> Specification 106A500X 
<§§ 179.300, 179.301 of this subchapter) 
tanks. Outage must be sufficient to 
prevent tanks from becoming liquid 
full at 130" F. C55"C.). <See §§ 174.200 
and 177 .834Cm> of this subchapter for 
special requirements for rail and high· 
way shipments.) 

(7) Specification 12B < § 178.205 of 
this subchapter>. Fiberboard box with 
inside tlnplated metal cans contalning 
not more than 6 ounces net weight of 
product per can. Cans must be capable 
of withstanding a pressure of 75 
pounds per square lnch at 130" F with· 
out leakage or permanent distortion. 
Not more than 12 cans may be packed 
snugly In the outside fiberboard box 
and gross weight of completed package 
shall not exceed 30 pounds. Author
ized only for methyl bromide and eth· 
ylene dibromide mixtures. 

(8) Specification 51 < § 178.245 of this 
subchapter>. Steel portable tanks 
having a design pressure of not less 
than 250 pounds per square lnch and 
equipped with a spring-load safety 
relief device. 

(b) [Reservedl 
<e> Outage must be sufficient to pre

vent cylinders or spheres from becom
ing entirely filled with liquid at 130" F. 
(66" C.> and when the vacant space 
Coutage) ls charged with a nonflamma
ble nonliquefied compressed gas, the 
pressure In the cylinder or sphere at 
130" F. (66' C.) must not exceed 5/4 
the marked service pressure of the cyl
lnder or sphere. 

(d) Spec. 17C <§ 178.115 of this sub
chapter>. Metal drums (single-trip) not 
over 5'4 gallons marked capacity each 
and having no opening exceeding 2.3 

inches in diameter. Authorized only 
for mixtures of methyl bromide and 
ethylene dibromide, liquid containing 
not over 40 percent by weight of 
methyl bromide. 

<e> Specifications MC 330 and MC 
331 (§ 178.337 of this subchapter>. 
Cargo tanks having a design pressure 
not less than 250 pounds per square 
inch equipped with an approved 
spring-relief safety valve. Outage must 
be sufficient to prevent tank from be
coming entirely filled with liquid at 
130" F. 
< 49 u .a.c. 1803, 1804, 1808; 49 CFR 1.53, 
App, A to Part 1l 
[29 FR 18753, Dec. 29, 1964. Redeslgna.ted at 
32 FR 6606, Apr. 6, 19671 

EDITORIAL Non; For Federal Reglster c!ta
t!ons affectlng § 173.353, see the Llst of CFR 
Sect!ons Affected appear!ng In the Flndlng 
Aids sect!on of th!s volume. 

§ 173.353a Metbyl bromide, Dquid, and 
nonflammable, nonHquefied com-
pressed gas mixtures. 

<a> Methyl bromide, liquid, and non
flammable, nonliquefied compressed 
gas mixtures must be packed in speci· 
fication containers as noted In 
§173.353a <a>C2), <3>, (4), <5>, <6>, <8> 
and Ce). 

(b) Liquid may contain 2 percent or 
less by weight chloropicrin. 
( 49 U.S.C. 1803, 1804, 1808; 49 CFR 1.53, 
App. Ato Part 1) 
[Amdt. 173-94A, 41 FR 40683, Sept. 20, 1976, 
as amended by Amdt. 173-171, 49 FR 2252, 
Jan. 19, 1984] 

§ 173.354 Motor fue! antiknock compouncl 
or tetraetbyllead. 

Ca> Motor fuel antiknock compound 
Ca mixture of one or more organic lead 
compounds such as tetra.ethyl lead, 
triethylmethyl lead, diethyldim,lthyl 
lead, ethyltrimethyl lead, and tetra
methyllead, with one or more halogen 
compounds such as ethylene dloro· 
mide and ethylene dichloride, hyc!ro
carbon solvents or other equally effi. 
cient stabillzers> or tetraethyl l·~·ld 
must be packed in specification con
tainers as follows: 

( 1 l Specification 15A, or 19B 
< § § 178.168, 178.191 of this subchap
ter>. Wooden boxes with inside glass 
or earthenware containers of not over 
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1-plnt capacity each, or metal cans, en
closed In hermetically sealed (sol
dered> strong metal cans. 

(2) Spec. 5 or 5A (§ 178.80 or § 178.81 
of tbis subehapter>. Metal barreis or 
drums, with open!ngs not exceedlng 
2.3 lnches In diameter. 

(3) Speclfication steel or nickel cylin
ders as prescribed for any compressed 
gas except acetylene. 

(4) Speclfication 105A300-W 
<§§ 179.100 and 179.101 of tbis sub
chapter>. Tank car. Each tank car 
must be marked "MOTOR FUEL 
ANTIKNOCK COMPOUND" In ac
cordance with the requirements of 
§ 172.330 of tbis subchapter. Tank car 
not authorized for tetraethyl lead. 
Open!ngs In tank heads to facilitate 
application of nickellining are author
ized on tank cars constructed before 
January 1, 1975. These open!ngs must 
be closed In an approved <§ 179.3 of 
tbis subchapter> manner. 

(5) Speclflcation MC 330 or MC 331 
<§ 178.337 of tbis subchapter> cargo 
tanks. (See Note 1). These cargo tanks 
are authorized for motor fuel anti
knock compound only. A frangible disc 
may be used In series with and lnboard 
of the pressure relief valve. The relief 
valve and the frangible disc must be 
set to function In a range of no less 
than 100 percent and no greater than 
110 percent of the maximum allowable 
work!ng pressure. 

NoTE 1: Spec, MC 300, MC 301, 1 MC 302 or 
MC 303 <§§ 178.321, 178.323, or § 178.324 of 
thls chapter> cargo tanks In motor fuel anti
knock compound service prior to October 1, 
1956 may be contlnued ln service. 

(6) Spec. 51 (§ 178.245 of tbis sub
chapter>. Portable tanks hav!ng a m!n
imum desi.gn pressure of 100 pounds 
per square lnch. Authorized for motor 
fuel antiknock compound only. A fran
gible disc may be used In series with 
and lnboard of the pressure relief 
valve. The relief valve and the frangi
ble disc must be set to function In a 
range of no less than 100 percent and 
no greater than 110 percent of the 
maximum allowable work!ng pressure. 

<7> Spec. 12B <§ 178.205 of tbis sub
chapter>. Fiberboard boxes construct-

•use of existlng cargo tanks a.uthorlzed, 
but new construction not a.uthorized 
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ed on at least 375-pound test <Mullen 
or Cady) solid fiberboard with inside 
metal cans enclosed In hermetically 
sealed <soldered) metal cans, not over 
5 pounds capacity each. Each inside 
metal container must be enclosed In a 
taped, double-faced corrugated liner 
constructed of at least 200-pound test 
(Mullen or Cady) fiberboard and fitted 
with die-cut end caps constructed of at 
Ieast 200-pound test <Mullen or Cady> 
double-walled corrugated fiberboard. 
Authorized gross wetght not over 90 
pounds. 

(b) Qutage must be sufficient to pre
vent any container from becom!ng en
tirely filled with liquid at 130• F. 

<e> Steel tank conform!ng or equiva
lent to ASME apeclfications which 
contaln solid or semisolid residual 
motor fuel antiknock compound <ln
cludlng rust, scale, or other contami
nants> may be shipped by rail freight 
or highway. The tank must have been 
designed and constructed to be capa
ble of withstandlng full vacuum. All 
open!ngs must be closed with gasketed 
blank flanges or vapor tight threaded 
closures. Each tank must be secured 
and braced to prevent movement 
under conditions normally lncident to 
transportation. 
[29 FR 18753, Dec. 29, 1964. Redeslgna.ted a.t 
32 FR 6606, Apr. 5, 19671 

EDITOIWIL NOTE: For Federal Reglster cita.
tlons a.ffectlng § 173.354, see the Llst of CFR 
Seetlons Affected a.ppea.rlng ln the Flndlng 
Alds sectlon of thls volume. 

11173.355 Phenyldichlorarslne. 

(a) Phenyldichlorarslne must be 
packed In apeclfication contalners as 
follows: 

(1) Spec. 5A < § 178.81 of tbis sub
cbapter> Metal barreis or drums, made 
of not less than 12 gauge steel, and 
limited to 30 gallons capacity, with 
open!ngs not exceedlng 2.3 lnches in 
diameter. Each metal barre! or drum 
must be tested before each filling to 20 
pounds hydrostatic test. 
[29 FR 18753, Dec. 29, 1964. Redeslgna.ted at 
32 FR 5606, Apr. 6, 1967, and amended by 
Amdt. 173-94, 41 FR 16084, Apr. 15, 1976] 

§ 173.356 Thiophosgene. 

(a) Thiophosgene must be packed in 
speclfication contalners as follows: 
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( 1 > Spec. 12B < §.178.205 of this sub
chapter>. Fiberboard boxes, with 
inside containers which must be tight. 
Iy closed glass bottles not exceeding 1 
pint capacity each, securely packed in 
absorbent incombustible cushioning 
material .. Cushioning material must be 
capable of absorbing entire contents of 
the container. 

(2) Specification 15A, 158, or 198 
(§§ 178.168, 178.169, 178.191 of this 
subchapter>. Wooden boxes with 
inside glass bottles not over 1-quart ca
pacity each, securely packed in absorb
ent incombustible cushioning material 
in sufficient quantity to absorb any 
leakage. 

(3) Speclfication 5C (§ 178.83 of this 
subchapter>. Steel barreis or drums 
made of Type 304 stainless steel 

(4) SPeclfication 1M 101 portable 
tanks < § § 178.2'10, 178.2'11 of this sub
chapter> are authorlzed under condi
tions specified in the 1M Ta.nk Table. 
[29 FR 18763, Dec. 29, 1964. Redeslgnated at 
32 FR 6606, Apr. 6, 196'11 

EDITORIAL NOTE: For Federal Reg!ster cita
tlons aifectlng § 173.366, see the Llst of CFR 
Sections Affected a.ppea.rlng In the Flndlng 
Aids sectlon of thls volume. 

§ 173.357 Chloropicrin and chloropicrln 
mixtures eontalning no eompressed gas 
or Polson A llquid. 

<a> Chloropicrin. Chloropicrin, when 
offered for transportation by carriers 
by rall freight, highway, or water, 
must be cpacked in speclfication con
tainers as follows: 

U> Specification.15A, 158, 15C, 16A, 
or 198 (§§ 178.168, 1'18.169, 1'18.170, 
1 '18.185, 178.191 of this subchapter). 
Wooden boxes with inside glass bottles 
or tubes in hermetically sealed metal 
cans in corrugated fiberboard cartons, 
Spec. 2C (§ 178.22 of this subchapter). 
Bottles must contain not over 1 pound 
of liquid each, must be filled to not 
over 95 percent capacity, must be 
tightly and securely closed, and must 
be cushioned in cans with at least ~ 
inch of a.bsorbent material. Cans must 
be made of metal at lea.st 32 ga.uge 
United Sta.tes standard. Total amount 
of liquid in outside box must not 
exceed 24 pounds. 

(2) SPec. 12B <§ 178.205 of this sub
cha.pter). One-piece corruga.ted fiber
board boxes a.t lea.st 200-pound test 

with inside glass bottles or tubes in 
hermetically sealed metal cans in indi
vidual unsealed one-piece corruga.ted 
fiberboard boxes, Spec. 128 a.t Ieast 
200-pound test. 8ottles must contain 
not over 1 pound of liquid each, must 
be fffied to not over 95 percent capac
ity, must be tightly and securely 
closed, and must be cushioned in cans 
with at Iea.st ~ inch of absorbent ma
terial. Cans must be made of metal a.t 
lea.st 32 gauge United States standard. 
Total amount of liquid in outside box 
must not exceed 12 pounds. 

(3) Spec. 128 (§ 1 '18.205 of this sub
cha.pter>. One-piece corrugated fiber
board boxes at least 200-pound test 
with not more than one inside glass 
bottle or tube in a hermetica.lly sealed 
metal can. 8ottles must contain not 
over 1 pound of liquid, must be fffied 
to not over 95 percent capacity, must 
be tightly and securely closed, and 
must be cushioned in cans with a.t 
Ieast ~ inch of absorbent material 
Cans must be made of metal at least 
32 gauge United States standard. 

(4) Speclfication 34 <§ 178.19 of this 
subcha.pter). Polyethylene drum. The 
shipper sha.ll assure conformance with 
the requirements of § 1'13.24(d) of this 
part prior to first shipment. 

<b> Chloroptcrtn a.nd mtxturea 0/ 
ckloropicrtn containing no com
preased gas or Poison A liquid. Chloro
picrin and mixtures of chloropicrin 
conta.ining no compressed gas or 
Poison A liquid, in addition to contain
ers prescribed in para.graph <a.> of this 
section, when offered for transporta
tion by carriers by rall freight, high
way, or water, may be shipped in speci
fication containers as follows: 

(1) SPecification 3A, 3AA, 3B, 3C1 , 

3D', 3E, 4A1, 48, 4BA, 4BW, or 4C 1 

( §§ 178.36, 178.3'1, 178.38, 178.40, 
178.41, 1 '18.42, 1 '18.49, 1 '18.50, 178.51, 
1 '18.62, 1 '18.61 of this subcha.pter>. 
Metal cylinders. Valves and other clos
ing devises must be protected to pre
vent damage in transit by equipping 
the cylinders with valve protection re
quired by §1'13.301(g) of this subchap
ter. A cylinder closed by means of a 
solid plug may ha.ve the closure pro-

• Use of exlsting cyllnders authorlzed, but 
new construction not a.uthorlzed. 
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tected by a metal collar. Cylinders 
baving a wal1 thickness of less than 
0.08 incb mllllt be packaged in boxes or 
crates. Each cylinder having a water 
capacity over 275 pounds mllllt have a 
minimum design pressure of 225 
p.s.i.g., unless the SPecification re
quires a higber minimum design pres
sure. 

(2) Specification 5A or 5B < § 178.81, 
178.82 of this subcbapterl. Metal 
drums not exceedlng 33-gallon capac
ity with welded seams. Speclfication 
6B authorized oniY for cbloropicrin 
mixtures containing not over 45 per
cent chloropicrin by weight. Remov
able bead containers not authorized. 

(3) Specification 17C or 17E 
(§§ 178.115, 178.116 of this subcbap
ter>. Metal drums (slngle-trlpl with 
openlngs not over 2.3 incbes in diame
ter. Capacity not to exceed 30 gallons 
for 8peclfication 17E. Authorized only 
for mixtures of chloropicrin and tech
nical grade dichloropropene contain
ing not more than 16 percent chloropi
crin by weight. 

(4) Speclfication 106A500X 
(§§ 179.300, 179.301 of this subcbapter> 
tanks. Valves mllllt be protected by 
metal caps. Tanks must not be 
equipped with safety devices of any 
type. Outage mll!Jt be sufficient to pre
vent tanks from becoming liquid full 
at 130' F. (66' C.). <See § 177.834(m) of 
this subcbapter for SPecial require
ments for highway shipments.) 

(6) Spec. 105A300-W, 105A400-W, or 
105A500-W (§§ 179.100 and 179.101 of 
this subchapter>. Tank cars. 

<e> Chloropicrin and mixtures of 
chloropicrin containing no compressed 
gas or Poison A liquid, must be pack:
aged as follows: 

<ll Specification 15A, 16B, 15C, 16A, 
or 19B (§§ 178.168, 178.169, 178.170, 
178.186, 178.191 of this subchapter>. 
Wooden boxes with inside glass bottles 
or tubes in hermetically sealed metal 
cans in corrugated fiberboard cartons, 
Spec. 2C ( § 178.22 of this subcbapter). 
Bottles must contain not over 1 pound 
of liquid eacb, mllllt be filled to not 
over 96 percent capacity, must be 
tightly and secureiy closed, and mllllt 
be cushioned in cans with at least 'h 
incb of absorbent material. Cans mllllt 
be made of metal at Ieast 32 gauge 
United States standard. Total amount 
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of liquid in outside box must not 
exceed 24 pounds. 

(2) Speclfication 15A, or 19B 
(§§ 178.168, 178.191 of this subcbap
ter). Wooden boxes, metal strapped, 
with cbloropicrin absorbed in an effi
cient absorbing material packed in 
hermetically sealed metal cans not 
over 1-quart capacity each. 

(3) Spec. 12B ( § 178.205 of this sub
chapterl. One-piece corrugated fiber
board boxes at least 200-pound test 
with inside glass bottles or tubes in 
hermetically sealed metal cans in indi
vidual unsealed one-piece corrugated 
fiberboard boxes. Spec. 12B at least 
200-pound test. Bottles must contain 
not over 1 pound of liquid each, mllllt 
be filled to not over 95 percent capac
ity, mllllt be tightly and securely 
closed, and must be cushioned in cans 
with at Ieast 'h inch of absorbent ma· 
terlal. Cans mllllt be made of metal at 
Ieast 32 gauge United States standard. 
Total amount of liquid in outside box 
must not exceed 12 pounds. 

( 4) Spec. 12B < § 178.205 of this sub
cbapter). One-piece corrugated fiber
board boxes at Ieast 200-pound test 
with not more than one inside glass 
bottle or tube in a hermetically sealed 
metal can. Bottles must contain not 
over 1 pound of liquid, must be filled 
to not over 95 percent capacity, mllllt 
be tigbtly and securely closed, and 
mllllt be cushioned in cans with at 
Ieast 'h incb of absorbent material. 
Cans mllllt be made of metal at Ieast 
32 gauge United States standard. 

(49 u.s.c. 1803, 1804, 1808: 49 CFR 1.53<e>. 
App. Ato Part 1) 
[29 FR 18753, Dec. 29, 1984. Redeslgnated at 
32 FR 5606, Apr. 5, 19671 

EDITORIAL NoTE: For Federal Reglster cita
tions e.f:fectlng § 173.357, see the Lfst of CFR 
Sectlons Affected appearlng in the Flodlng 
Alds sectlon of th1s volume. 

§ 173.358 Hexaethyl tetraphosphate, 
methyl parathion, organic phosphate 
oompound, organie phosphorous oom
pound, parathion, tetraethyl dithlo pyr
ophosphate, and tetraethyl pyrophos
phate, Hquld. 

<a> Hexaethyl tetraphosphate, 
methyl parathion, organic pbospbate 
compound, organic phoSPhorous com
pound, parathion, tetraethyl dithio 
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pyrophosphate, and tetraethyl pyro
phosphate, llquid must be packed in 
specification containers 1111 follows: 

(1) Spec. 5, 5A, or 5B (§§ 178.80, 
178.81, 178.82 of tbis BUbchapter). 
Metal barrels or drums, with openings 
not exceedlng 2.3 inches in diameter. 

<2> Spec. 17C or 17E (§§ 178.115, 
178.116 of tbis subchapter). Metal 
drums (single-trip), with openings not 
exceeding 2.3 inches in diameter. Spec. 
17E drums authorlzed for not over 5 
ga.llons capacity each. 

(3) Specification 15A, 15B, or 19B 
e§§ 178.168, 178.169, 178.191 of tbis 
BUbchapter>. Wooden boxes with 
inside metal containers of not over 5 
ga.llons capacity each. 

e 4> Spec. 12B < § 178.205 of tbis BUb
chapter). Fiberboard boxes, with 
inside gllllis bottles not over 1 gallon 
capacity each, securely cushioned in 
llquid-tight metal cans. 

<5> Specification 21C C§ 178.224 of 
tbis BUbchapter). Fiber drums, with 
inside gliiBs or metal containers not 
over 1-ga.llon capacity each. 

<6> Spec. 37A (§ 178.131 of tbis BUb
chapter>. Metal drums (single-trip), 
with inslde gliiBs containers not over 1 
ga.llon capacity each. 

<7> Specificatlon cyllnders 1111 pre
scribed for any compressed g1111 except 
acetylene. DOT 3AL cyllnders are au
thorized only for parathion and 
methyl parathion service. 

(8) Spec. 12B e§ 178.205 of tbis sub
chapter>. Fiberboard boxes with not 
more than one inside glass container 
of not over 1 gallon capacity, securely 
cushioned. Completed package, with 
giass container fffied with water, when 
closed for shipment, must be capable 
of withstandlng six four-foot drops 
onto solld concrete in the order 
bottom., four sides and top without 
breakage. 

<9> Spec. 12B (§178.205 of tbis BUb
chapter). Fiberboard boxes with not 
more than one inside container of pol
yethylene, or other nonfragile pliiBtic 
material, and closed by a screw cap of 
similar material, not over 16 ounces, 
surrounded by absorbent cushionlng 
and packed in a one gallon secure!y 
closed metal can which shall be sur
rounded with absorbent cushioning 
material within the outside fiberboard 
box. 

(10) Spec. 42B e§ 178.107 of tbis sub
chapter). Aluminum drums. 

Cll> Speclfication 105A200ALW or 
105A300W <§§ 179.100, 179.101 of tbis 
BUbchapter). Tank cars. Authorlzed 
for parathion, methyl parathion, and 
llquid organic phosphate compounds 
only. The nominal water capacity of a 
tank car must not exceed 12,000 gal
lons. 

<12> Specification 6D (§ 178.102 of 
tbis BUbchapter). Cyllndrical steel 
overpack with an inside Specification 
2S (§ 178.35 of tbis subchapter> poly
ethylene container. Each full remov
able head overpack over 5 ga.llons ca
pacity must be closed by means of a 
12-gauge steel bolted ring closure with 
drop forged Iugs, one of which is ap. 
propriately threaded. For an overpack 
not over 30 gallons capacity, the 
threaded lug must have at Ieast a o/o
inch bolt and locking nut, and for an 
overpack over 30 ga.llons capacity the 
bolt and locklng nut must be at Ieast 
o/s-inch. Authorized only for materials 
that wm not react with polyethylene 
and result in container failure. 

<13> Specification 51 C§ 178.245 of 
tbis BUbchapter). Portable tanks. 
Tanks must have no bottom openlng 
except one 3-inch maximum plugged 
opening for maintenance purposes is 
authorized. Contents of the tank must 
be under no g1111 pressure except its 
own vapor pressure and the commodi
ty must be loaded into, and unloaded 
from., the tank while the tank is 
mounted on the vehicle chiiBsis. Au
thorized for parathion, methyl parath
ion, and organic phosphate compound 
only and by prívate motor carrier only. 

(14) Specification MC 310, MC 311, 
MC 312, MC 330 or MC 331 
<§§ 178.343, 178.337 of tbis BUbchap
ter). cargo tanks. Bottom outlets, if 
any, must be equipped with valves con
formlng with § 178.337-ll(c) of tbis 
BUbchapter. MC 311 or MC 312 .must 
have a mlnimum material thickness of 
o/ta-inch and designed for a product 
welght of 13 pounds per ga.llon or over. 
Contents of the tank must be under 
no g1111 pressure except its own vapor 
pressure. Authorized for parathion, 
methyl parathion and organic phos
phate compound only, and by prívate 
motor carrier only. 
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(15) Specification 17E (§ 178.116 of 
this subchapter>. Steel drum <single· 
trip) which must be made of not less 
than 18-gauge body and heads. Au
thorized oniy for methyl parathion, 
organic phosphate compound, and par
athion. Shipments authorized by pri
vate motor carrier only. 

<16) Speclflcatlon 1M 101 portable 
tanks (§§ 178.270, 178.271 of this sub
chapter). Authorized only for organlc 
phosphate compound and organlc 
phosphorus compound, llquld, depend
lng on the toxlclty of the material and 
for methyl parathion, under condl
tions speclfied in the 1M Tank Table. 
<49 U.S.C. 1803, 1804, 1808; 49 CFR 1.63(el, 
App. Ato Part 1l 
[29 FR 18743, Dec. 29, 1964. RedesJ.gnated a.t 
32 FR 6606, Apr. 5, 19671 

EDITOIUAL NoTE: For Federal Reglster cita.
tlons a.ffectlng § 173.358, see the Llst of CFR 
Sectlons Affected a.ppea.rlng In the Flndlng 
Alds sectlon of tbls volume. 

§ 173.359 Hexaethyl tetraphospha.te mix· 
tures; methyl parathion mixtures; or
ganic phosphorus compound mixtures; 
organic phosphate eompound mixtures; 
parathion mixtures; tetraethyl dlthio 
pyrophosphate mixtures; and tetraethyl 
pyrophosphate mixtures, liquid (in
eludes solutions, emulslons, or emulsi-
fiable liquids). ' 

<a> Hexaethyl tetraphosphate mix
tures, methyl parathion mixtures, or
ganic phosphate compound mixtures, 
parathion mixtures, tetraethyl dlthio 
pyrophosphate mixtures, and tetra
ethyl pyrophosphate mixtures <solu
tions, emulslons, or emulslfiable llq
ulds) conta.ining not more than 50 per
cent hexaethyl tetraphosphate, 
methyl parathion, organic phosphate 
compound mixtures, parathion, tetra
ethyl dlthio pyrophosphate, or tetra
ethyl pyrophosphate by weight, must 
be packed in specification containers 
as follows: 

(1) Spec. 5, 5A, or 6B ( § § 178.80, 
178.81, or 178.82 of this subchapter>. 
Metal barreis or drums, with openlngs 
not exceeding 2.3 inches in dlameter. 

(2) Spec. 17C (§ 178.115 of this sub
chapter). Metal drums Cslngle-trip), 
with opening¡¡ not exceeding 2.3 inches 
in dlameter. 

<3> Spec. 17E or 37B <§ 178.116 or 
§ 178.132 of this subchapter). Metal 
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drums (single-trip) with openlngs not 
exceeding 2.3 inches in dlameter. Ca
pacity not to exceed 10 gallons for 
Spec. 17E drums. Spec. 37B drums 
must be constructed of at least 24-
gauge metal with welded side seams, 
of capacity not over 5'h gallons, and 
must be tested as prescribed by 
§ 178.116-12 and 178.116-13 of this 
subchapter. Authorized only for mix· 
tures not classed as flammable under 
these regulations. 

(4) Speclfication 15A, 15B, 15C, 15E, 
or 19B <§§ 178.168, 178.169, 178.170, 
178.172, 178.191 of this subchapter>. 
Wooden boxes with inside metal con
tainers not over 10 gallons capacity 
each. 

<5> Spec. 12B (§ 178.205 of this sub
chapter). Fiberboard boxes, with 
inside glass bottles not over 1 gallon 
capacity each, securely cushioned in 
llquld-tight metal cans. 

(6) Speclfication 21C (§ 178.224 of 
this subchapter>. Fiber drums, with 
inside glass or metal containers not 
over 1-gallon capacity each. 

(7) Spec. 37A <§ 178.131 of this sub
chapter). Metal drums (single-trip), 
with inside glass containers not over 1 
gallon capacity each. 

(8) Spec. 12B < § 178.205 of this sub
chapter). Fiberboard boxes as author
ized by § 178.205-19<a> of this subchap
ter. 

(9) Spee. 12B < § 178.206 of this sub
ehapter>. Fiberboard boxes with not 
more than one inside glass container 
of not over 1 gallon capaclty, seeurely 
eushioned. Completed package, wlth 
glass container filled with water, when 
closed for shipment, must be capable 
of withstanding six four-foot drops 
onto solld concrete in the order 
bottom, four sides, and top without 
breakage. 

(10) Spec. 42B (§ 178.107 of this sub
chapter>. Aluminum drums. 

< 11) Spec. 12B < § 178.205 of this sub· 
chapter>. Flberboard boxes with inside 
high-density polyethylene bottles not 
over 1-gallon capaclty each. Polyethyl
ene bottles must have a minlmum wall 
thickness of 0.015 ineh and be 
equlpped wlth screw-cap closures addl· 
tlonally taped for securement. Each 
polyethylene bottle shall be packed in 
an inside fiberboard box. Not more 
than four inside flberboard boxes wlth 
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lnside polyethylene bottles shall be 
packed in one outside shipping con
tainer. Polyethylene used in construc
tion of lnslde polyethylene bottles 
must be of a type compatible with the 
Iading and shall prevent permeation of 
contents to a degree that would cause 
a haza.rdous condition in transporta
tion and handling. 

(12) Spec. 12A (§ 178,210 of this sub
chapter>. Fiberboard boxes with inside 
securely closed metal containers not 
over 1-ga.llon capacity each. Fiber
board boxes shall be constructed of 
not less than 500-pound test <Mullen 
or Cady) double-wall corrugated fiber
board. Not more than six 1-gallon 
metal containers shall be packed in 
one outside container. Authorlzed 
gross weight not over 65 pounds. 

<13> Spec. 105A300-W (§§ 179.100 
and 179.101 of this subchapter>. Tank 
cars. Authorlzed for organic phos
phate eompound mixtures, only. 

(14) Speclfication 6D (§ 178.102 of 
this subchapter). Cylindrical steel 
overpack with an lnside Specificatlon 
2S (§ 178.35 of this subchapterl poly
ethylene container. Each full remov
able head overpack over 5 ga.llons ca
pacity must be closed by means of a 
12-gauge steel bolted ring closure with 
drop forged lugs, one of which is ap
proprlately threaded. For an overpack 
not over 30 gallons capacity, the 
threaded lug must have at least a %
inch bolt and locking nut, and for an 
overpack over 30 gallons capacity the 
bolt and locking nut must be at least 
%-inch. Authorized only for materials 
that will not react with polyethylene 
and result in container failure. 

(15) Specification 51 (§ 178.245 of 
this subchapter>. Portable tanks. 
Tanks must have no bottom opening 
except one 3-inch maximum plugged 
opening for maintenance purposes is 
authorlzed. Contents of the tank must 
be under no gas pressure except lts 
own vapor pressure and the commodi
ty must be loaded into, and unloaded 
from., the tank while the tank is 
mounted on the vehicle chassis. Au
thorlzed for methyl parathion mix
tures, organic phosphate compound 
mixtures, and parathion mixtures only 
and by private motor carrier only. 

(16) Specificatlon MC 310, MC 311, 
MC 312, MC 330, or MC 331 

(§§ 178.343, 178.337 of this subchap
ter>. Cargo tanks. Bottom outlets, if 
any, must be equipped with valves con
forming with § 178.337-11(c) of this 
subchapter. MC 311 or MC 312 must 
have a minimum material thickness of 
%a inch and designed for a product 
weight of 13 pounds per ga.llon or over. 
Contents of the tank must be under 
no gas pressure except its own vapor 
pressure. Authorlzed for parathion 
mixtures, methyl parathion mixtures 
and organic phosphate compound mix
tures only, and by private motor carri
eronly. 

(17) Specification 370 < § 178.137 of 
this subchapter). Nonreusable steel 
drum which must be made of not leas 
than 21-gauge body and 20-gauge 
heads. Authorlzed on!y for methyl 
parathion mixtures, parathion mix
tures, and organic phosphate com
pound mixtures, not exceeding a 
weight of 12 pounds per gallon. 

(18) Specification 17E ( § 178.116 of 
this subchapter). Steel drum (single
trip), which must be made of not leas 
than 18-gauge body and heads. Au
thorlzed for methyl parathion mix
tures, organic phosphate compound 
mixtures, and parathion mixtures 
only, and by private motor carrier 
only. 

(19) Specification IM 101 portable 
tanks < § § 178.270, 178.271 of this sub
chapterl are authorlzed for these ma
terials when shipped under conditions 
specified for a poisonous llquid not 
listed by name in the 1M Tank Table. 

<b> Hexaethyl tetraphosphate mix
tures, methyl parathion mixtures, or
ganic phosphate compound mixtures, 
parathion mixtures, tetraethyl dithio 
pyrophosphate mixtures, and tetra
ethyl pyrophosphate mixtures <solu
tlons, emulsiona, or emulsifiable liq
uldsl containing more than 50 percent 
hexaethyl tetraphosphate, methyl 
parathion. organic phosphate com
pound mixtures, parathion, tetraethyl 
dithio pyrophosphate, or tetraethyl 
pyrophosphate by weight, must be 
packed in specification containers as 
follows: 

(1) Spec. 5, 5A, or 5B <§§ 178.80, 
178.81, or 178.82 of this subchapter). 
Metal barreis or drums, with openings 
not exceeding 2.3 inches in diameter. 

1 
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(2) Spec. 17C, 17E, or 37B <§ 178.115, 
§ 178.116, or § 178.132 of this subchap· 
ter>. Metal drums (s!ngle-trip) with 
openlngs not exceeding 2. 7 inches in 
diameter. Spec. 17E drums authorlzed 
for not over 5 gaJlons capacity each. 
Spec. 37B drums must be constructed 
of at least 24-gauge metal with welded 
side seam, of not over 5'h gaJlons ca
pacity, and must be tested as pre
scribed by §§ 178.116-12 and 178.116-
13 of this subchapter. 

(3) Specification 15A, 15B, or 19B 
<§§ 178.168, 178.169, 178.191 of this 
subchapter). Wooden boxes with 
inside metal containers of not over 5 
gaJions capacity each. 

<4> Spec. 12B (§ 178.205 of this sub
chapter>. Fiberboard boxes, with 
inside glass bottles not over 1 gaJlon 
capacity each, securely cushioned in 
liquid-tight metal cans. 

(5) Specification 21C < § 178.224 of 
this subchapter>. Fiber drums, with 
inside glass or metal containers not 
over 1-gaJlon capacity each. 

(6) Spec. 37A <§ 178.131 of this sub· 
chapter). Metal drums (s!ngle-trip), 
with inside glass containers not over 1 
gaJlon capacity each. 

(7) Spec. 12B (§ 178.205 of this sub
chapter). Fiberboard boxes with not 
more than one inside glass container 
of not over 1 gaJlon capacity securely 
cushioned. Completed package, with 
glass container filled with water, when 
closed for shipment, must be capable 
of withstanding six four-foot drops 
onto solid concrete in the order 
bottom, four sides, and top without 
breakage. 

(8) Spec. 42B <§ 178.107 of this sub
chapter>. Aluminum drums. 

(9) Spec. 12B (§ 178.205 of this sub
chapter>. Fiberboard boxes with not 
more than six inside high-density pol
yethylene bottles having screw-cap 
closures, not over 1-qua.rt capacity 
each. Fiberboard boxes must have full
height corrugated fiberboard liner, top 
and bottom pads, and bottles must be 
separated by corrugated fiberboard 
partitions. Plastic used in construction 
of bottles must be of a type compati· 
ble with the lading. 

<10) Specification 60 <§ 178.102 of 
this subchapter>. Cylindrical steel 
overpack with an inside Specification 
2S (§ 178.35 of this subchapter> poly· 

49 CFR Ch. 1 (111-1-87 Edltlon) 

ethylene container. Each full remov
able head overpack over 5 gaJlons ca
pacity must be closed by means of a 
12-ga,ge steel bolted ring closure with 
drop forged lugs, one of which is ap
propriately threaded. For an overpack 
not over 30 gaJlons capacity, the 
threaded lug must have at Ieast a %
inch bolt and locking nut, and for an 
overpack over 30 gallons capacity the 
bolt and locking nut must be at least 
%-inch. Authorlzed oniy for materials 
that will not react with polyethylene 
and result in container failure. 

<11> Specification 12B30 <§ 178.205 of 
this subchapter>. Fiberboard boxes of 
not less than 275-pound test double 
wall corrugated with a 5-mil one piece 
polyethylene bag form-fitted to the 
inner wall. Authorlzed only for pres
sure sealed polyethylene capsules con
talning not over 3 milliliters each. 

<12> Specification 370 < § 178.137 of 
this subchapter). Nonreusable steel 
drum which must be made of not less 
than 21-gauge body and 20-gauge 
heads. Authorlzed only for methyl 
Parathion mixtures, parathion mix
tures, and organic phosphate com
pound mixtures, not exceeding a 
weight of 12 pounds per gaJlon. 

(13) Specification 17E <§ 178.116 of 
this subchapter). Steel drum (single
trip), which must be made of not less 
than 18-gauge body and heads. Au
thorlzed for methyl parathion mix
tures, organic phosphate compound 
mixtures, and parathion mixtures 
only, and by private motor carrier 
only. 

(c) Hexaethyl tetraphosphate mix
tures, methyl parathion mixtures, or
ganic phosphorus compound mixtures, 
organic phosphate compound mix
tures, parathion mixtures, tetraethyl 
dithio pyrophosphate mixtures, and 
tetraethyl pyrophosphate mixtures 
<solutions, emulsions, or emulsiflable 
liquids) contalning not more than 25 
percent hexaethyl tetraphosphate, 
methyl parathion, organic phosphate 
compound mixtures, parathion, tetra
ethyl dithio pyrophosphate, or tetra
ethyl pyrophosphate by weight, in 
inside metal containers not over 8 
fluid ounces capacity each, packed in 
strong outside containers together 
with sufficient absorbent material to 
completely absorb the liquid in the 

~·· 
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event of Iea.ka.ge, are excepted from 
specification packagjng requirements 
of this part. 
<49 u.s.c. 1803, 1804, 1808; 49 CFR 1.53(eJ, 
App. Ato Part 1> 
[29 F'R 18753, Dec. 29, 1964. Redesigna.ted at 
32 F'R 5606, Apr. 5, 19671 

EDrroiUAL NoTE: For Federal Reg[ster cita· 
tions affeetlng § 173.359, see the Llst of CFR 
Sectlons Affeeted appeartng in the Flndlng 
Aids section of thls volume. 

§ 173.360 Perchloro-methyl-mercaptan. 

(a) Perchloro-methyl-mercaptan in 
any quantity must not be packed with 
any other article. When offered for 
transportation by carriers by rail 
freight, highway, or water must be 
packed in specification containers as 
follows: 

< 1 > [Reservedl 
(2) .Specification 15A, 15B, 15C, 16A, 

or 19B <§§ 178.163, 178.169, 178.170, 
178.185, 178.191 of this subchapter). 
Wooden boxes with inside giass bottles 
not over 2 quarts capacity each, indi· 
vidually enclosed in tightly closed 
metal cans and cushioned therein with 
incombustible material Net weight 
not to exceed 100 pounds in one out
side box. 

< 3 > [Reservedl 
(4) Spec. 5K or 5M (§ 178.88 or 

§ 178.90 of this subchapter). Nickel or 
monel barreis or drums. 

(5) Specification 51(§ 178.245 of this 
subehapter). Portable tanks, monel· 
ciad. Tanks with bottom discharge 
outlets are prohiblted. For rail trans
portation see § 174.63 of this subchap. 
ter. 

(6) Speclflcation 1M 101 portable 
tanks (§§ 178.270, 178.271 of this sub
chapter> are authorized under condi· 
tions speclfled in the 1M Tank Table. 
[29 F'R 18753, Dec. 29, 1964. Redesigna.ted a.t 
32 F'R 5606, Apr. 5, 19671 

EDITOlUAL NOTE: For Federal Reglster clta.
tlons affeetlng § 173.360, see the Llst of CFR 
Sectlons Affeeted appearlng in the Flndlng 
Aids sectlon of thls volume. 

§ 173.361 Aldrln mixtures, liquid, with 
more than 60 percent aldrln. 

<al Aldrin mixtures, liquld, with 
more than 60 percent aldrin must be 
shipped in speclflcation containers as 
follows: 

<1> As prescribed in § 173.346. 

(2) Speclfication 6B or 6C <§§ 178.98, 
178.99 of this subchapter). Metal bar
reis or drums. Authorized only for vis
cous mixtures or those whlch may 
become partlally solid. 

(3) 5Pec. 17C or 17H <§ 178.115 or 
§ 178.118 of this subchapter). Metal 
drums (single-trip). Drums with open
ing exceeding 2.3 inches in dlameter 
authorized only for viscous mixtures 
or those whlch may become partially 
so lid. 

<4> Speclfication 1M 101 portable 
tanks < § § 178.270, 178.271 of thls sub
chapter> are authorized under condl
tions speclfied in the 1M Tank Table. 
[29 F'R 18753, Dee. 29, 1964. Redesigna.ted at 
32 F'R 5606, Apr. 5, 19671 

EDrroiUAL Non:: For Federal Reglster clta
tlons affeetlng § 173.361, see the Llst of CFR 
Sectlons Affected appearlng in the Flndlng 
Aids section of thls volume. 

§ 173.362 4-Chloro-o-toluidine hydroehlo
ride. 

<a> 4-Chloro-o-toluldlne hydrochlo
rlde must be shipped in specificatlon 
containers as follows: 

<D Spec. 12B <§ 178.205 of thls sub
chapter). Flberboard boxes with glass 
polyethylene, or equally efficient 
inside containers not over 1 quart ca
paclty each. securely packed in a tlght
ly closed metal container. 

(2) Speclfication 15A, 15B, or 19B 
<§§ 178.168, 178.169, 178.191 of thls 
subchapter). Wooden boxes with 
inside glass, polyethylene, or equally 
efflclent containers not over 1-quart 
capacity each. Glass containers must 
be securely packed in tightly closed 
metal containers. 

(3) 5Pec. 17C or 17H <§ 178.115 or 
§ 178.118 of thls subchapter>. Metal 
drums (single-trip). 

(4) Spec. 6B or 6C (§ 178.98 or 
§ 178.99 of thls subchapter). Metal 
barreis or drums. 

<5 > SPeclflcation 1M 101 portable 
tanks < § § 178.270, 178.271 of thls sub
chapter) are authorized under condl
tions specified in the 1M Tank Table. 
[29 F'R 18753, Dec. 29, 1964. Redesigna.ted at 
32 F'R 6606, Apr. 6, 19671 

EDrroiUAL Nom: For Federal Register clta· 
tlons affeetlng § 173.362, see the Llst of CFR 
Sectlons Affeeted appearlng in the Flndlng 
Aids sectlon of thls volume. 
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ll173.362a Dinltrophenol solutions. 
<a> Dinitrophenol solutions must be 

packed In specification containers as 
follows: 

(1) In containers prescribed In 
§ 1'13.346. 

(2) Spec. 12B ( § 178.205 of this sub
chapter). Fiberboard box with glass, 
earthenware, or metal lnside contain
ers not over 1 gallon capacity each; 
not to contain more than 4 lnside glass 
or earthenware containers if their ca
pacity is greater than 5 pinta each. 

(3) Specification 1M 101 portable 
tanks < §§ 178.270, 178.271 of this sub
chapter) are authorized under condi
tions specified In the 1M Tank Table. 
[29 FR 18753, Dec. 29, 1964. Redesignated a.t 
32 FR 5606, Apr. 6, 19671 

EDITOIUAL NOTE: For Federal Reglster clta.
tlons a.ffectlng § 173.362a, see the Llst of 
CFR Sectlons Affected a.ppea.rlng In the 
Flndlng Alds sectlon of tbls volume. 

§ 173.363 General paekaging requirements 
for Poison B solida. 

(a) Closlng and cushionlng. All con
talners must be tightly and securely 
closed. Inside containers must be cush
loned as prescrlbed, or In any case 
when necessary to prevent brea.kage or 
lea.ka.ge. 

(b) Testing lnside containers. All 
lnside containers, except those made 
of glass, must be able to pass a test by 
dropplng, after fllllng, from a height 
of 4 feet to solld concrete without rup
ture or slftlng of contenta, except that 
for bags with contenta weighing 25 
pounds, a drop test of 2 feet is re
quired. 

[29 FR 18753, Dec. 29, 1964. Redesignated a.t 
32 FR 5606, Apr. 5, 1967, a.nd a.mended by 
Amdt. 173-94, 41 FR 16084, Apr. 15, 19761 

§ 173.364 Limited quantlties of Poison B 
solids. 

<a> Unless otherwise excluded by 
paragraph <a><3> of this section, Llmit
ed Quantities of Poison B sollds for 
which exceptions are permltted, as 
noted by reference to this section In 
§ 172.101 of this subchapter, are ex
cepted from specificatlon packaglng 
requirementa of this part if In tightly 
closed lnside packaglng securely cush
ioned when necessary to prevent 
brea.ka.ge according to the following 

49 CFR Ch. 1 (10-1-87 Edltlon) 

paragraphs. <In addition, these ship
menta are not subject to Subpart F of 
Part 172 of this subchapter, to Part 
174 of this subchapter except § 174.24 
and § 174.680, or to Part 177 of this 
subchapter except § 177.817 and 
§ 177.841<e>.> 

(1) In lnside glass, earthenware, or 
composltion bottles or jars, or metal 
packa.glng, or lock-comer sliding-lid 
wooden boxes, not over 5 pounds ca
paclty each; or lnside chipboard, paste
board, or fiber cartons, cans, boxes, or 
tightly closed strong plastic bags or 
bottles compatible with product, not 
over 1 pound capacity each, packed In 
an outslde wooden or flberboard box, 
or wooden barrel or keg, or molded ex
panded polystyrene case. Net weight 
of contenta of each outside container 
may not exceed 100 pounds. 

(2) In lnslde plastic bottles or jars, 
chipboard, pasteboard or fiber cartons, 
cans, or boxes, of not over 5 pounds ca
pacity each, packed In outside fiber
board or wooden boxes. Not more than 
6 of these cartons shall be packed In 
any outside container. 

(3) The following materials are ex
cluded from this exception: Cyanides 
(other than as specified in § 173.370 
<b> and (d)), hexaethyl tetraphosphate 
mixtures, methyl parathion mixtures, 
organic phosphorus compound mix
tures, and organic phosphate mix
tures. 

<b> Special exceptlons for shipment 
of certaln drugs and medicines In the 
ORM-D class are prescrlbed In Sub
part N of this part. 

I:Amdt. 173-94, 41 FR 16084, Apr. 15, 19761 
EDITOIUAL NoTE: For Federal Register cita.· 

tlons a.ffectlng § 173.364, see the Llst of CFR 
Sectlons Affected a.ppea.rlng In the Flndlng 
Alds sectlon of tbls volume. 

§ 173.365 Poison B solids not specifically 
provided for. 

(a) Poison B solids, as defined in 
§ 173.343, other than those for which 
special requirements are prescribed, 
must be packaged as follows: 

(1) Specification 5, 5A, 5B, &B, or 6C 
( § § 178.80, 178.81, 178.82, 178.98, 178.99 
of this subchapter). Metal barreis or 
drums. 

(2) Specification 1 'lE, 17H, 37A, or 
37B (§§ 178.116, 178.118, 178.131, 

QAQ 
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178.132 of thls subehapter). Metal 
drums (slngle-trip). Gross weight may 
not exceed 460 pounds. Regardless of 
the gross welght marking embossed on 
the drum, a drum constructed of 22-
gauge steel is authorized for material 
fused solid In the drum with a gross 
weight not to exceed 880 pounds and 
for waste material contalnlng arsenic 
trioxide with a gross weight not to 
exceed 550 pound&. 

(3) Specification 44D (§ 178.238 of 
thls subehapter>. Multiwall paper 
bags. Where extensible Kraft is used, 
the mlnimum total basis weight must 
be 260 pounds and the outer waii may 
be no Iess than 60 pounds basis weight. 
Bag must have a metal foil inner liner. 
Net weight not over 50 pounds each. 
For transportation by vessel, bags 
must be unitlzed or contalnerlzed. Not 
authorlzed for transportation by air
craft. Authorized only for carbamate 
pesticida mixtures containlng not 
more than 15 percent active lngredi
ent. 

<4> meservedl 
<6> Specification 12B C§ 178.205 of 

thls subchapter>. Fiberboard boxes, 
with lnside wide-mouth, high-density 
polyethylene jars of 2Y..-pound capac
ity with a mlnimum waii thickness of 
0.020 lnch, or of 3-pound capacity with 
a mlnimum wall thickness of 0.036 
lnch. Each jar must have a screw-cap 
closure and not more than six jars are 
authorized per box. Completad pack
age must meet test requirements of 
§ 178.210-10 of thls subehaPter. 

(6) Spec. 12B or 12C (§ 178.205 or 
§ 178.206 of thls subehapter). Fiber
board boxes, with inside contalners 
which must be metal cans not over 26 
pounds capacity each; glass bottles not 
over 1 gallon capacity each; fiber cans 
or boxes, Spec. 2G ( § 178.26 of thls 
subchapter); sliding-top wooden boxes, 
lined to prevent siftlng, not over 26 
pounds capacity each; or paper bags, 
Spec. 2D <§ 178.23 of thls subchapter). 
Packages contalnlng glass or earthen
ware contalners must not weigh over 
65 pounds gross nor contaln more than 
4 inside contalners of over 6 plnts ca
pacity each. Outside contalners must 
be not over 6,000 cubic lnches capacity 
nor contaln over 60 pounds net welght 
each, except as provided In § 178.206-
23 of thls subehapter. 

TEsT: The completed package prepared aa 
for sbipplng must be ca.pable of standing a 
drop of 4 feet to solld concrete without 
breakage of the container or any slftlng of 
content.s. 

<7> Spec. 12B (§ 178.205 of thls sub
chapter>. Fiberboard boxes with se
curely closed inside fiberboard or chip
board boxes not over 6 pounds net 
weight each. Interior contalners must 
be at least .028 lnch thick for those 
not over 2% pounds net weight each 
and at least .034 lnch thick for others. 
Outside packages must contaln not 
over 36 pounds net weight of material 
each. 

TEsT. The lndlviduallnterlor contalners as 
well as the completed package prepared as 
for shipplng must be capable of standing a 
drop of 4 feet te solld concrete without 
breakage of the container or any slftlng of 
contenta. 

(8) Specification 15A or 19B 
<§§ 178.168, 178.191 of thls subchap
ter>. Wooden boxes with inside paper 
bags, securely closed and packed 
withln a waterproof duplex bag, Spec. 
2J (§ 178.28 of thls subehapter). Net 
weight not to exceed 100 pounds In 
one outside box. 

(9) Specification 16A, 16B, 15C, 16A, 
19A or 19B (§§ 178.168, 178.169, 
178.170, 178.186, 178.190, 178.191 of 
thls subchapter). Wooden boxes with 
lnside metal cans not over 26 pounds 
capacity each; glass or earthenware 
contalners not over 1-gallon capacity 
each; except that lnside contalners of 
not over 6 gallons capacity each and 
containlng not over 25 pounds net 
weight are authorized when only one 
lnside container is packed In each out
sida box. Fiber cans or boxes, Spec. 2G 
( § 178.26 of thls subehapter>, or slid
lng-top wooden boxes, lined to prevent 
siftlng, not over 26 pounds capacity 
each. Net Weight not to exceed lOO 
pounds In one outside box. 

(10) Spec; 18B (§ 178.193 of thls sub
cha.pter>. Wooden kits lined as pre
scribed by Spec. 2K ( § 178.29 of thls 
subcha.pter>. Net welght not over 30 
pounds each. 

<11> Specifica.tion 66 (§ 178.262 of 
thls subehapter). Metal portable tanL 
Authorized only for p.nttrobenzyl bro
mtde. 
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<12) Spec. 22A <§ 178.196 of this sub
chapter). Plywood drums. Net weight 
not over 115 pounds each. 

<13) Specification 103, 1 103W, 103A.' 
103AW, 111A60F1, 111A60W1, 
111A60W2, or 111A100F2 <§§ 179.200, 
179.201 of this subchapter). Tank cars. 

(14) Specification 21C <§ 178.224 of 
this subchapter). Fiber drums. Maxi· 
mum net weight may not exceed 225 
pounds except that a 21C400 fiber 
drum may have a net weight not ex
ceeding 350 pounds. 

(15) Specification 12B ( § 178.205 of 
this subchapter). Fiberboard boxes 
constructed of at least 275-pound test 
double-faced fiberboard and provided 
with a perimeter liner and bottom pad 
of at least 200-pound test fiberboard. 
Boxes constructed of at least 350-
pound fiberboard hav!ng top and 
bottom pads need not have a perime
ter liner. Product must be contained 
within a tightly closed polyethylene or 
other equally efficient plastic ba.g con
structed of material hav!ng a mini
mum thickness of 0.004-inch. Not more 
than 25 pounds net weight of product 
may be packed in one outside box. Not 
authorized for transportation by alr. 

(16) Spec. 12A < § 178.210 of this sub
chapter>. Fiberboard boxes with inside 
glass bottles not over 5 pounds capac
ity each. Not more than 4 inside glass 
bottles of 5 pounds capacity each shall 
be packed in one outside container. 
Shipper must have established that 
the completed package meets test re
quirements prescribed by § 178.210-10 
of this subchapter. 

(17' Spec. 37P (§ 178.133 of this sub
chap1 r). Steel drums with polyethyl
ene L '>er (nonreusable container), not 
over ~o-gaJ].ons capacity. 

(49 U.S.C. 1803, 1804, 1808; 49 CFR 1.63, 
App. A to Part 1) 
[29 FR 18753, Doo. 29, 1984. Redesignated at 
32 FR 5808, Apr. 5, 19871 

EDITORIAL NOTE! For Federal Reglster clta
tlons a.ffectlng § 173.365; see the Llst of CFR 
Sectlons Affected appearlng In the Flndlng 
Aids sectlon of thls volume. 

'The use of exlstlng ta.Dks authorlzed but 
new constructlon not authorlzed. 

49 CFR Ch. 1 (10-1-87 Edltlon) 

§ 173.366 Arsenie (arsenic trloxlde) or ar
senic acid (solid). 

(a) Arsenic <arsenic trioxide) or ar
senic acid <solid) must be .packed in 
specification containers as follows: 

<1> As prescribed in§ 173.365. 
(b) Import shipments of arsenic <ar

senic trioxide) may also be shipped 
when packed as follows: 

<1> Enclosed in strong waterproofed 
cloth containers, securely sewn and 
closed so as to provide a sift-proof 
package, and then packed in strong, 
tight, metal-strapped wooden boxes 
constructed of material not less than 
tbree-fourths inch thick throughout. 

(2) In strong and tight metal drums 
inclosed in a strong outside wooden 
barrel. 

(3) In tight metal drums of not over 
25-gaJ].on capacity and a maximum 
gross weight of 460 pounds. Drums 
must be constructed of at least 22-
gauge steel. 

[29 FR 18753, Doo. 29, 1964. Redesignated at 
32 FR 5606, Apr. 5, 1967, and a.mended by 
Amdt. 173-81, 39 FR 17320, May 15, 1974; 
Amdt. 173-102, 41 FR 55878, Dec. 23, 1976; 
Amdt. 173-138, 45 FR 32698, May 19, 1980; 
Amdt. 173-196, 51 FR 5973, Feb. 18, 19861 

§ 173.367 Arsenical compounds, n.o.s.; ar
senate of Iead; calcium arsenate; Parls 
green; and arsenical mixtures. 

<al Arsenical compounds n.o.s., arse
nate of lead, ealcium arsenate, Paris 
green, and arsenical mixtures must be 
packed in specification containers as 
follows: 

<1> As prescribed in§ 173.365. 
(2) Specification 36A or 36B 

<§§ 178.230, 178.233 of this subchap
ter>. Triplex bags. Authorized only for 
arsenieal insecticides and fungicides 
containing lO percent or less of arsenic 
trioxide. Not authorized for transpor
tation by alr. 

( 3) Specification 44B ( § 178.236 of 
this subchapter>. Multiwall paper ba.gs 
with inside paper ba.gs, Specification 
2D (§ 178.23 of this subQhapter). Net 
weight not over 50 pounds each. Not 
authorized for transportation by alr. 

( 4) Specification 44C ( § 178.237 of 
this subchapter). Multiwall paper 
ba.gs. For carload and truckload ship· 
ments only. Net weight not over 50 
pounds each. 
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<5> Speclflcation 44D <§ 178.238 of 
this subchapter>. Multlwall paper 
bags. Where extensible Kraft iB used 
the mlnlm.um total basls weight must 
be 260 pounds and the outer wall m.ay 
be no less than 60 pounds basls weight. 
Net weight not over 50 pounds each. 
Not authorized for transportation by 
alr. 

(6) Specification 44E < § 178.239 of 
this subchapter). Multiwall paper ba.gs 
constructed with mlnlmum total basis 
weight of 160 pounds. For carload or 
truckload shipments only by raii or 
highway transportation; loaded by the 
consignar and unloaded by the con
signee or his duly authorlzed agent. 
Net weight not over 50 pounds each. 
Where extensible Kraft iB used, the 
mlnlmum total basis weight for 40-
pound net weight bags must be 190 
pounds and for 20-pound net weight 
ba.gs it must be 150 pounds. Not au
thorlzed for transportation by a1r or 
water. 

(b) Arsenical compounds n.o.s. con
taining not more than 6 percent ar
senic of which not more than 0.5 per
cent iB water soluble must be packed 
in spec!flcation containers as follows: 

(1) .As prescrlbed in paragraph Ca> 
<1>. (2), or (3) of this section. 

(2) Specification 44B (§ 178.236 of 
this subchapter), Paper bags with two 
added inside thiclmesses of No. 1 
Kraft paper one sheet havlng a 
Mullen test of 50 and the other sheet 
having a Mullen test of 40. Net weight 
not over 50 pounds each. Not author
lzed for transportation by alr. 
[29 FR 18753, Dec. 29, 1954, aa amended by 
Order 66, 30 FR 5747, Apr. 23, 1965. Redes
ign&ted at 32 FR 5608, Apr. 6, 1967, and 
amended by Amdt, 173-81, 39 FR 17320, 
May 15, 1974; Amdt. 173-94, 41 FR 16085, 
Apr. 15, 1976) 

§ 173.368 Arsenieal dust, arsenical flue 
dust, and other poisonous noncombus
tible by-product dusts; also arsenic tri
oxide, ealclum arsenate, and sodium 
arsenate. 

<a> Arsenic dust, arsenical flue dust, 
and other poisonous noncombustible 
by-product dusts from metal recovery 
operations not subject to da.ngerous 
spontaneous heating, and arsenic tri
oxide, calcium arsenate, or sodium ar
senate, when delivery iB made to 

plants with private sidings oniy, may, 
in addition to packagings prescrlbed in 
§ 173.367, be shipped in bulk in the fol
lowing kinds of transport vehicles, if 
those transport vehicles are assigned 
exclusively to this type of service; 

(1) Sift-proof; self-clea.ring, hopper 
or bottom outlet steel cars. 

(2) Sift-proof, ail steel flat bottom 
gondola cars with fixed sides and ends 
equipped with waterproof and dust
proof wooden or steel covers well se
cured in place for ail openings. 

(3) Sift-proof box cars of ail steel 
construction, or "Sift-proof, self-clear
ing, hopper-type or dump-type motor 
vehicles having bodies with waterproof 
and dust-proof covers well secured in 
place." 

(b) Transport vehicles assigned ex
clusively to this service must be 
marked "ARSENICAL SERVICE 
ONLY," in addition to other required 
markings, and are not subject to 
§ 174.615 or § 177.841 of this subchap
ter while in that service. 
I:Amdt. 173-94, 41 FR 18085, Apr. 15, 1976, 
aa amended by Amdt. 173-94A, 41 FR 40684, 
Sept. 20, 1978) 

§ 173.369 Carbolic acid (phenol), not 
liquid. 

<a> Carbolic acid (phenol), not liquid 
must be packed in specification con
tainers as follows: 

(1) Spec. 5, 5A, 5B, 5C, 6B, or 6C 
(§§ 178.80, 178.81, 178.82, 178.83, 
178.98, or 178.99 of this subchapter). 
Metal barreis or drums. 

(2)-(3) rReservedl 
<4> Spec. 12B (§ 178.205 of thiB sub

chapter), Fiberboard boxes with inside 
containers which must be metal cana 
not over 25 pounds capacity each. 

(5) Spec. 12B (§ 178.205 of this sub
chapter>. Fiberboard boxes with glass 
or earthenware inside containers not 
over 1 quart capacity each. or with 
metal inside containers not over 1 
gallon capacity each. Packages con
taining glass or earthenware contain
ers must not weigh over 65 pounds 
gross; packages containing metal cana 
not over 84 pounds gross as provided 
in § 178.205-23 of this subchapter, 65 
pounds for others. 

(6) Spec. 12D (§ 178.207 of this sub
chapter), Fiberboard boxes with inside 

DAt\ 



§ 173.369 

contalners wbich must be: Glass or 
eartlienware not over 1 gallon or 6 
pounds ca.pacity eacb; authorized for 
not more than 75 pounds gross weight; 
not to contaln more than 4 such inside 
containers if their ca.pacity is greater 
than 5 pints each. 

(7) Specification 15A, 15B, 16C, 16.A, 
19A or 19B ( § § 178.168, 178.169, 
178.170, 178.186, 178.190, 178.191 of 
this subchapter>. Wooden boxes with 
inside glass or earthenware containers 
not over 1-gallon or 6 pounds ca.pacity 
each, except that inside contalners not 
over 3 gallons or 15 pounds ca.pacity 
each are authorized when only 1 is 
packed in each outside box; or with 
inside metal contalners not over 10 
gallons capacity each. 

(8) SPecification 15A, 16B, 15C, or 
19B ( §§ 178.168, 178.169, 178.170, 
178.191 of this subchapter>. Wooden 
boxes with inside metal contalners, 
Spec. 2F (§ 178.26 of this subcbapter). 
Net weight not to exceed 260 pounds 
in one outside box. 

(9) Spec. 17E or 17H (§ 178.116 or 
§ 178.118 of this subchapter). Metal 
drums Csingle-trip). 

(10) [Reservedl 
(11) Specifica.tion 37A or 37B 

(§§ 178.131, 178.132 of this subchap
ter). Metal drums (single-tripl. Not au
thorized for transportation by air. 

<12) Specifica.tion 42B (§ 178.107 of 
this subchapter). Aluminum drums. 

(13) SPeciflca.tlon 103, • 103W, 103-
ALW, 103A,1 103AW, 103A-ALW, 
l11A60-ALW1, 111A60F1, 111A60W1, 
111A60W2, 111A100F2, or 116A60W6 
<§§ 179.200, 179.201, 179.220, 179.221 of 
this subchapterl. Tank cars. 

(i) Tank cars must not be entirely 
filled. Sufficient interior space must 
be left vacant to prevent leakage from 
or distortion due to the contents Uque
fying and expanding from increase of 
temperature during transit. 

(11) Solld pbenol must not be loaded 
into domes of tank cara. 

Cliil In tank cara, outage must be cal
culated to percentage of the total ca
pacity of the tank, i.e., shell and dome 
capacity combined. If the dome of the 
tank car does not provide sufficlent 
outage, then vacant space must be left 

1The use of ex!stlng ta.oks authorlzed but 
new construction not a.uthorlzed. 
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in the shell to ma.ke up the required 
outage. 

(ivl The outage for tank cars must 
not be less than one percent. 

<14) Specifications MC 300, MC 301, 
MC 302, MC 303, MC 306, MC 306, MC 
307, MC 310, MC 311, or MC 312 
< § § 178.341, 178.342, 178.343 of this 
subchapter). Cargo tanks. 

m No cargo tank or compartment 
thereof shall be completely filled; suf
ficient space shall be Ieft vacant in 
every case to prevent lea.kage from or 
distortion of any such cargo tank by 
expa.nslon of the contents due to rise 
in temperature in transit, and such 
free space (outage) shall be sufficient 
in every case so that such cargo tank 
shall not become entirely filled with 
the commodity at 130' F. 

(16) Spec. 12A < § 178.210 of this sub
cbapter). Fiberboard boxes with inside 
glass, polyethylene, or other nonfra
gile plastic bottles not over 6 pounds 
capacity eacb. Not more than 4 inside 
glass bottles of 6 pounds capacity each 
shall be packed in one outside contain
er. Shipper must have establlshed that 
the completed package meets test re
quirements prescribed by § 178.210-10 
of this subchapter. 

(16) Spec. 21C <§ 178.224 of this sub
chapterl. Fiber drums with not more 
than one inside metal container, Spec. 
2A (§ 178.20 of this subchapter>. 
baving maximum net weight of 60 
pounds. 

<b> Carbolic acid (phenol>, not llquid, 
in tightlY closed inside packaglngs, se
curely cushioned when necessary to 
prevent breakage and packaged as fol
Iows, is excepted from the specifica
tion packaging requirements of this 
part. 

<1> In inside glass, earthenware, pol
yethylene or other nonfragile plastic 
bottles or jars not over 1 pound capac
ity eacb, or metal containers not over 
6 pounds capacity eacb, packed in out
side wooden boxes, barreis or kegs, or 
fiberboard boxes. Net weigbt of con
tents in fiberboard boxes shall not 
exceed 66 pounds; and not more than 
100 pounds in wooden boxea, barreis or 
kegs. 
[29 FR 18753, Dec. 29, 1964. Redestgnated at 
32 FR 6606, Apr. 6, 196'11 
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EDITORIAL Non:: For Federal Reglst;er cita
tions affecting § 173.369, see the Llst of CFR 
Sections Affected appea,rlng In the Flndlng 
Alds section of thls volume. 

§ 173.370 Cyanides and cyanlde mixtures, 
dry. 

<a> Cya.nl.des and cya.nl.de mixtures, 
c:lry, except cya.nl.de of calcium and 
mixtures thereof, unless otherwise 
provided for in this section, 1f contain
ing the cya.nl.de equiva.Ient of 10 per
cent or more of potassium cya.nl.de, 
must be packaged as follows: 

(1) Specification 15A, 15B, 15C, or 
19B < § § 178.168, 178.169, 178.170, 
178.191 of this subchapterl. Wooden 
boxes with inside metal containers, 
Spec. 2F <§ 178.25 of this subchapter), 
not over 25 pounds capaclty each; or 
hermetically sealed <solderedl metal 
linlng, Spec. 2F < § 178.25 of th1s sub
chapter), or in glass bottles not over 5 
pounds capacity each. 

(2) Specification 12B40 < § 178.205 of 
this subchapter). Fiberboard box with 
inside polyethylene bottles having a 
minimum thickness of 0.030-inch and 
not over 5-pound capacity each. Maxi
mum net weight of contents must not 
exceed 25 pounds per box. 

(3) Spec. 12B or 12C <§ 178.205 or 
§ 178.206 of th1s subchapter>. Fiber
board boxes with metal inside contain
ers, Spec. 2F <§ 178.25 of this subchap
ter> not over 25 pounds capacity each. 

<4> Spec. 5, 5A, 5B, 6B, or 6C 
(§§ 178.80,178.81,178.82,178.98, 178.99 
of th1s subchapter). Metal barreis or 
drums. 

<5> Spec. 37A or 37B (§ 178.131 or 
§ 178.132 of thls subchapter), metal 
drums (single-trip containers>. 

(6) Bulk in watert!ght metal cars or 
in watertight container car metal con
tainers. 

<7> Spec. 17H <§ 178.118 of th1s sub
chapter> metal drums. Gross we!ght 
not over 450 pounds. 

(8) Specification 45B ( § 178.240 of 
th1s subchapter). Bags, cloth, and 
paper, lined. Authorized only for 
sodium cya.nl.des of globular or pellet 
form, diameter not less than %-inch. 
Net weight not over lOO pounds. Not 
authorized for transportatlon by air. 

(9) Bulk in watert!ght metal-bodied 
covered motor vehicles. 

(10) [Reservedl 

<11> Spec. 21C < § 178.224 of this sub
chapter>. Fiber drums. Authorized net 
we!ght not over 225 pounds. 

<12) Specification 12B <§ 178.205 of 
th1s subchapterl. Fiberboard boxes 
constructed of at least 275-pound test 
double-faced fiberboard and provided 
with a perimeter liner and bottom pad 
of at Ieast 200-pound test fiberboard. 
Boxes constructed of at least 350-
pound fiberboard having top and 
bottom pads may not require perime
ter liner. Products must be contained 
within a tightly closed polyethylene or 
other equally efficient plastic contain
er constructed of material having min
lmum thickness of 0.004-inch. Not 
more than 25 pounds net weight of 
product may be packed in one outside 
box. Not a.uthorized for transportation 
by air. 

<13) Bulk in strong, water-t!ght, 
metal portable containers of not over 
70 cubic feet capacity each and ap
proved by the Director, OHMT. 

(b) Exceptions Jor cyanides, and cya
nicte mixtures, except cyanide ot calci
um and mixtures thereo/. Cya.nl.des 
and cya.nl.de mixtures, except cyanide 
of calcium and mixtures thereof, when 
described and packaged as follows, are 
excepted from the specificatlon ;pack
a.ging requirements of this part: 

(1) Cya.nl.des, or cyanide mixtures, in 
t!ghtly c1osed glass, earthenware, 
metal, or polyethylene inside contain
ers, not over 1 pound each, securely 
cushioned and packed in outside 
wooden or fiberboard boxes, or in 
wooden barreis. Net weight of cya.
nides or cyanide mixtures in any out
side container, not over 25 pounds. 

(2) Cyanide mixtures in tlghtly 
closed glass, earthenware, or metal 
inside containers, securely cushioned 
and packed in outside wooden or fiber
board boxes, or in wooden barreis. Net 
we!ght of cyanide mixtures in any out
side container not over 5 pounds. 

(3) Cya.nl.des of copper, zinc, lead, 
and silver are excepted from a11 pack
aging requirements except §§ 173.24 
and 173.363. 

(c) Cyanide of calcium and mixtures 
thereo/. Cyanide of calcium and mix
tures thereof must be packed in speci
fication containers as follows: 

• • 
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(1) As prescribed In pa.ra.graph Cal 
(2), (3), (4), (6), (9), or <11> of this sec
tion. 

(2) Specification 15A, 15B, 15C, or 
19B (§§ 178.168, 178.169, 178.170, 
178.191 of this subchapter). Wooden 
boxes with lnside metal contalners, 
Spec. 2F (§ 178.25 of this subchapter), 
not over 25 pounds capacity each; or 
hermetically sealed (soldered) metal 
llnlng, Spec. 2F <§ 178.25 of this sub
chapter>. 

(3) Spec. 37A or 37B (§ 178.131 or 
§ 178.132 of this subchapter), metal 
drums (slngle-trip contalners); welded 
side seams required for Spec. 37B 
drums and all seams and closures must 
be watertight and hermetically serued. 

(d) Exceptions tor cyanide of calci
um and mixtures thereot. Cya.nide of 
calcium and mixtures thereof, when 
described and packaged as follows, are 
excepted from the specification pack
ag!ng requirements of this part. 

<1> Cya.nide of calcium and mixtures 
thereof In tightly closed metal inside 
contalners hav!ng not over 1 pound 
net weight each, or metal cana hav!ng 
not over 5 pounds net weight each. 
Not more than 25-1-pound contalners 
or more than 1-5-pound container se
curely cushioned may be packed In the 
outside container which must be 
wooden or fiberboard boxes, or 
wooden barreis. 
[29 FR 18753, Dec. 29, 1964. Redesigna.ted a.t 
32 FR 5606, Apr. 5, 19671 

EDI'XOBIAL NoTE: For Federal Regtster cita.· 
tions a.ffectlng § 173.370, see the Llst of CFR 
Sectlons Affected appea.rlng In the Ffndlng 
Aids sectlon of thls volume. 

§ 173.371 Dlnltrobenzol (dinitrobenzene). 
<a> Dlnitrobenzol must be packaged 

as follows: 
(1) As prescribed In § 173.346 or 

§ 173.365 accordlng to its physical 
form at 130' F. (55' C.). 
I:Amdt. 173-64, 41 FR 16085, Apr. 15, 19761 

§ 173.372 Mereury bleblorlde (mereurlc 
cblorlde). 

(a) Mercury bichloride Cmercuric 
chloridel must be packed In speciflca
tion contalners as follows: 

<1> As prescribed In § 173.365. 
(2) Specification 15A or 19B 

(§§ 178.168, 178.191 of this subchap
ter>. Wooden boxes with lnside strong 
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paper baga In tightly closed inside 
wooden boxes. 

[29 FR 18'753, Dec. 29, 1964. Redestgna.ted at 
32 FR 5808, Apr. 6, 1987, a.nd a.mended by 
Amdt. 173-94, 41 FR 16085, Apr. 15, 1976; 
Amdt. 173-149, 46 FR 49905, Oct. 8, 1981] 

§ 173.373 Ortho-nitroanlllne and parani
troanillne. 

<al Ortho-nitroa.nillne and para.ni
troa.nillne must be packed in specifica
tion contalners as follows: 

(1) As prescribed in § 173.365. 
<2> [Reserved] 
(3) Spec. 21C (§ 178.224 of this sub

chapter), Fiber drums. Authorlzed net 
weight not over 400 pounds. 

(4) In addition to specification con
talners prescribed in this section, par
a.nitroa.nillne may be shlpped by high
way in bulk in strong, water-tight, 
metal bodied covered hopper motor ve
hieles. 

(5) Specification 56 ( § 178.252 of this 
subchapterl. Metal portable tank.. Au
thorlzed for para.nitroa.nillne onl.y. For 
rail transportation see § 174.63 of this 
subchapter. 

(6) Specification MC 304, MC 307, 
MC 310, MC 311, or MC 312 
< § § 178.340, 178.342, 178.343 of this 
subchapter). Cargo tanks. If the cargo 
tank is constructed with bottom out
lets, they must meet §§ 178.342-5(a) 
and 178.343-5 of this subchapter. 
Cargo tank must be !nsulated and 
have a steel inner tank.. Authorized 
onl.y for ortho-nitroa.nillne loaded In a 
liquefied state at a temperature not 
over 180' F. Not authorlzed for trans
portation by water. 

[29 FR 18763, Dec. 29, 1964. Redesigna.ted a.t 
32 FR 5606, Apr. 5, 1987, a.nd a.mended by 
Amdt. 173-94, 41 FR 18086, Apr. 15, 1976; 
Amdt. 173-101, 41 FR 50264, Nov. 16, 1976; 
Amdt. 173-114, 43 FR 8622, Mar. 2, 1978; 
Amdt. 173-196, 51 FR 5974. Feb. 18, 1986] 

§ 173.37 4 Nitrocblorobenzene, meta or 
para. 

(a) Nitrochlorobenzene, meta or 
para, must be packed In specification 
contalners as follows: 

(1) As prescribed in§ 173.365. 
(2) Specification 21C ( § 178.224 of 

this subchapter). Fiber drums. Author
lzed onl.y for nitrochlorobenzene, para, 
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flaked. Net weight not to exceed 400 
pounds. 

(3) Spec. 17E <§ 178.116 of thls sub
chapter). Metal drums (slngle-trip). 

(4) Specifica.tion MC-312 <§ 178.343 
of thls subchapter). Insulated cargo 
tank. equipped with heating cofis. Au
thorized only for nitrochlorobenzene, 
para, solid. Not authorized for trans
portation by water. 

(5) Specification 105A400W, 
112A400W or 114A400W (§§ 179.100, 
179.101 of thls subchapter). Tank ca.rs. 
(49 U.S.C. 1803, 1804, 1808; 49 CFR 1.53, 
App, Ato Part 1) 

[29 FR 18763, Dee. 29, 1964. Redeslgnated at 
32 FR 5806, Apr. 6, 1967, and amended by 
Amdt. 173-94, 41 FR 16086, Apr. 16, 1976; 
Amdt. 173-169, 47 FR 54827, Dee. 6, 1982; 
Amdt. 173-171, 49 FR 2263, Jan. 19, 19841 

§ 173.3711 Sodium azide. 

(a) Sodium azide must be packed in 
specification containers as follows: 

(1) Specification 15A or 19B 
(§§ 178.168, 178.191 of thls subchap
ter>. Wooden boxes with inside paper 
bags, secure1y closed and packed 
within a waterproof duplex bag, Spec. 
2J (§ 178.28 of thls subchapter>. Net 
weight not to exceed 100 pounds in 
one outside box. 

(2) Specifica.tion 21C ( § 178.224 of 
thls subchapter). Fiber drums with 
inside po1yethylene moisture barrier. 
Maximum net weight may not exceed 
115 POUDds. 

(3) Specification 56 (§ 178.252 of thls 
subchapter>. Sta.Inless steel portable 
tank designed for top loading and un
loading only. Tanks may be equipped 
with a bottom clean out plug. No part 
of the tank or fittings that come in 
contact with the sodium azide may 
contain any metal such as copper, 
lead, sllver or mercury which can form 
explosive azide compounds. Each 
transport vehicle must be Ioaded by 
the consignar and unloaded by the 
conslgnee or by persons trained by the 
consignar. Not authorized for trans
portation by water. 

[29 FR 18'163, Dee. 29, 1964. Redesigna.ted at 
32 FR 6606, Apr. 6, 1967, and amended by 
Amdt. 173-94, 41 FR 16086, Apr. 16, 1976; 
Amdt. 173-111, 42 FR 66938, Nov. 14, 19'17; 
Amdt. 173-149, 46 FR 49906, Oet. 8, 1981; 
Amdt. 173-151, 48 FR 66696, Dec. 3. 19811 

§ 173.376 Aldrin and aldrin mixtures, dry, 
with more than 65 pereent aldrin. 

<a> Aldrin and aldrin mixtures, dry, 
with more than 65 percent aldrln, 
must be packed in specification con
tainers as follows: 

(1} As prescribed in § 173.365. 

[29 FR 18763, Dee. 29, 1964, as amended by 
Order 67, 30 FR 7423, June 6, 1965. Redesig· 
nated at 32 FR 5606, Apr. 6, 19671 

ElllTORIAL NOTE: For Federal Register cite· 
tlons affect!ng § 173.376, see the Llst of CFR 
Sectlons Affected appear!ng In the Flndlng 
Alds section of this volume. 

§ 173.3'17 Hexaethyl tetraphosphate mix
tures; methyl parathion mixtures; or· 
ganic phosphorus compound mixtures, 
organic phosphate eompound mixtures; 
parathion mixtures; tetraethyl dithio 
pyrophosphate mixtures; and tetraethyl 
pyrophosphate mixtures, dry. 

(a) Hexaethyl tetraphosphate mix· 
tures, methyl parathion mixtures, or· 
ganic phosphorus compound mixtures, 
organic phosphate compound mix· 
tures, parathion mixtures, tetraethyl 
dithio pyrophosphate mixtures, and 
tetraethyl pyrophosphate mixtures in 
which the Hquid is absorbed in caneen· 
trations greater than 2 percent but not 
exceeding 27 percent in an inert dry 
material so as to form a dry mixture, 
must be packed in specification con
tainers as follows: 

(1) Specifica.tion 12B or 12C 
< § § 178.205, 178.206 of thls subchap· 
ter), fiberboard boxes, with inside con
tainers which must be metal or fiber 
cans not over 12 pounds capacity each, 
or paper bags, Specifica.tion 2D 
( § 178.23 of thls subchapter>, not over 
20'>11 paunds capacity each. Fiberboard 
boxea manufactured and marked for a 
gross weight of 65 pounds may have a 
gross weight of 70 pounds provided net 
weight of contents does not exceed 62 
pounds. Inside containers and the 
completed package must be capable of 
withstanding the tests prescribed in 
paragraphs <e>, (d), and (e) of thls sec
tion. 

(2) Specificatlon 15A, 15B, or 19B 
(§§ 178.168, 178,169, 178.191 of thls 
subchapter). Wooden boxes with 
inside metal or fiber cans not over 12 
pounds ca.pacity each, or paper bags, 
Spec. 2D (§ 178.23 of thls subchapter), 
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not over 20% pounds capacity each. 
Inside . containers must be capable of 
withstanding the tests prescribed ln 
pa.ra.graphs <e> a.nd <d> of tbls section. 

(3) Spec. 5, 5B or 6C <§§ 178.80, 
178.82, 178.99 of this subchapter). 
Metal barreis or drums. 

<4> Spec. 17C, 17H or 37A 
(§§ 178.115, 178.118, or § 178.131 of tbls 
subchapter>, metal drums (s!ngle-trip). 
Spec. 37A metal drums authorlzed for 
not over lOO pounds net weight. 

(5) Spec. 21C <§ 178.224 of tbls sub
chapter>. Fiber drums. Authorlzed net 
weigbt not over 250 pounds. 

<b> Hexaetbyl tetraphospbate mix
tures, methyl pa.ra.tbion mixtures, or
ga.nic pbospborus compound mixtures, 
orga.nic pbosphate compound mix
tures, pa.ra.tbion mixtures, tetraetbyl 
dithio pyropbosphate mixtures, a.nd 
tetraethyl pyropbosphate mixtures ln 
which the llquid is absorbed ln concen
tratlons greater tha.n 27 percent ln an 
lnert dry material so as to form a dry 
mixture, must be packed ln specifica
tion containers as follows: 

(1) Spec. 12B or 12C <§§ 178.205 or 
178.208 of tbls subchapter), fiberboard 
boxes, with inside conta.lners which 
must be metal ca.ns not over 12 pounds 
capacity eacb. Inside conta.iners a.nd 
the completed package must be capa
ble of withstanding the tests pre
scribed ln pa.ra.graphs <el, a.nd <e> of 
tbls section. 

<2> Speclfication 15A, 15B, or 19B 
< § § 178.168, 178.169, 178.191 of tbls 
subchapter>. Wooden boxes with 
lnslde metal ca.ns not over 12 pounds 
capacity each. Inside containers must 
be capable of withstanding the tests 
prescribed ln pa.ra.grapb <e> of tbls sec
tion. 

(3) Spec. 5, 5B or 6C <§§ 178.80, 
178.82, or 178.99 of tbls subchapter). 
Metal barreis or drums. 

(4) Spec. 17C, 17H, or 37A 
<§§ 178.115, 178.118, or 178.131 of tbls 
subchapter>, metal drums <s!ngle-tripl. 
Spec. 37A metal drums authorlzed for 
not over lOO pounds net weigbt. 

(5) Specification 21C C§ 178.224 of 
tbls subchapter>. Fiber drums. Author
lzed only for mixtures ln which the 
Hquid is absorbed ln concentration not 
greater than 55 percent. Maximum net 
weigbt may not exceed 225 pounds. 
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(6) Specification 12B <§ 178.205 of 
tbls subchapter>. Fiberboard box with 
inside Specification 2D < § 178.23 of 
tbls subchapter> paper bags not over 
5-pound capacity each a.nd baving an 
additiona.l foil liner. Completed pack
age may not exceed 65 pounds gross 
weigbt a.nd must meet the test require
ments of pa.ra.graphs <d> a.nd <el of tbls 
section. Authorized only for mixtures 
ln which the liquid is absorbed ln con
centrations no greater than 67 per
cent. 

<e> Inside metal or fiber cans when 
closed as for shipment must be capa
ble of withstand!ng two four-foot 
drops onto solid concrete without 
brea.kage of the container or a.ny sift
lng of the contents. One drop must be 
on side of can and the other dia.gona.l
ly on the top rim or cbime. 

(d) Jnside paper bags when closed as 
for shipment must be capable of with
standing two four-foot drops onto 
solid concrete without breakage of the 
container or any sift!ng of the con
tents. One drop must be ma.de on 
bottom of bag and the other on either 
large fa.ce. 

<e> Completed packages when closed 
as for shipment must be capable of 
withstanding two four-foot drops onto 
solid concrete without breaka.ge of the 
container or a.ny sift!ng of the con
tenta. One drop must be made on 
bottom of package and the other drop 
on the smallest adja.cent side area. 

(f) Dry mixtures conta.ining not 
more tha.n 2 percent by weight of hex
aethyl tetra.pbosphate, methyl para
thion, orga.nic phosphorus compound 
mixtures, orga.nic phosphate com· 
pound mixtures, pa.ra.thion, tetra.etbyl 
dithio pyrophosphate, or tetra.ethyl 
pyropba.sphate and ln which the liquid 
is absorbed ln a.n lnert material, are 
excepted from speclfication packaglng 
requirements of tbls part. 

(g) Dry mixtures conta.ining more 
than 2 percent but not exceeding 15 
percent by weight of hexa.ethyl tetra
pbosphate, methYl paratbion mix
tures, orga.nic phospborus compound 
mixtures, orga.nic phosphate com
pound mixtures, pa.ra.tbion, tetra.ethyl 
dithio pyrophosphate, or tetraethyl 
pyrophosphate, a.nd ln which the 
llquid is absorbed ln an lnert material, 
ln addition to containers prescribed in 
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para.gra.phs <a> and (b) of this section, 
may be packed in specification con
tainers as follows: 

(1) Spec, 44B <§ 178.236 of this sub
chapter>. Multiwall paper bags with 
inside paper bags, Spec. 2D < § 178.23 of 
this subchapter>, not over 5 pounds ca
pacity each. Net weight of material in 
outside container not over 30 pounds 
each. Not authorized for transporta· 
tion by air. 

<2> Spec, 12B < § 178.205 of this sub
chapter). Fiberboard boxes construct
ed of at least 275-pound test double
faced fiberboard and provided with a 
perimeter liner and top and bottom 
pad of at least 275-pound test fiber
board. Product must be contained 
within a tightly closed polyethylene or 
other equally efficient plastic bag con
structed of material having minimum 
thickness of 0.003 inch. Not more than 
50 pounds net weigbt of product may 
be packed in one outside box. 

<h> Dry mixtures containing more 
than 2 percent but not exceeding 5 
percent by weight of hexaethyl tetra
pbosphate, metbyl parathion mix
tures, organic pbospborus compound 
mixtures, organic pbosphate com
pound mixtures, parathion, tetraetbyl 
dithiopyrophosphate, or tetraetbyl 
pyrophosphate, and in which the 
liquid is absorbed in an inert material, 
in addition to containers prescribed in 
paragraphs <al, <b>, and (g) of this sec
tion, may be packed in specification 
containers as follows: 

( 1) Spec. 440 < § 178.238 of this sub
chapter). Multiwall paper bags not 
over 50 pounds net weight each. 
Wbere extensible kraft is used the 
minimum total basis weight sball be 
260 pounds. Not autborized for trans
portation by air. 

m Dry mixtures containing more 
than 2 percent but not exceedlng 12 
percent by weight of bexaetbyl tetra
pbosphate, metbyl parathion mix
tures, organic phosphorus compound 
mixtures, organic phosphate com
pound mixtureS, parathion, tetraetbyl 
dithio pyrophosphate or tetraethyl 
pyropbospbate, and · in whicb the 
liquid is absorbed in an inert material, 
in addition to containers prescribed in 
paragraphs (a), (b), and <g> of this sec
tion, may be packed in specification 
conta.lners as follows: 

(1) Spec. 440 <§ 178.238 of this sub
chapter>. Multiwall paper bags not 
over 50 pounds net weight each. Outer 
ply to be not Iess than 60 pounds basis 
weight. Not authorized for transporta
tion by air. 

(j) Dry mixture containing more 
than 2 percent but not exceedlng 16.5 
percent by weight of hexaethyl tetra
pbospbate, metbyl parathion mix
tures, organic phospborus compound 
mixtures, organic pbosphate com
pound mixtures, parathion, tetraethyl 
dithio pyrophosphate, or tetraetbyl 
pyropbosphate, and in whicb the 
liquid is aborted in an inert material, 
in addition to containers prescribed in 
para.gra.pbs <a> and (b) of this section, 
may be packed in specification con
tainers as follows: 

<1> Specification 44B < § 178.236 of 
this subcbapterl. Multiwall paper bags 
having not more tban 5 Specification 
2D <§ 178.23 of this subchapterl inner 
bags, each fabricated with a foil liner 
and containing not more than ten 
pounds net weigbt. Maximum net 
weight of materla.I in each outside con
tainer may not exceed 50 pounds. For 
water transportation, the material 
must aiso be in containers as pre
scribed in para.gra.pb (j )( 4) of this sec
tion or paiietized and unit packed as 
prescribed in paragraph (j)(5) of this 
section. Not authorized for transporta
tion by air. 

(2) Specification 44D <§ 178.238 of 
this subchapter>. Multiwall paper bags 
consisting of 6-ply extensible kraft 
paper having a minimum total basis 
weight of 320 pounds. Bags must have 
a metal foil inner liner and contain 
not over 60 pounds net weight. For 
transportation by water, material 
must be in containers as prescribed in 
para.gra.ph <J><4> of this section or pal
letized and unit packed as prescribed 
in para.gra.ph <J><5> of this section. Not 
authorized for transportation by air. 

(3) Specification 440 <§ 178.238 of 
this subchapterl. Multiwall paper bags 
consisting of 5-ply extensible kraft 
paper having a minimum total basis 
weight of 300 pounds. Bags may have 
outer sheet of 60 pound kraft in place 
of 70-pound basis weight but must 
have a metal foil inner liner. Maxi
mum net weigbt may not exceed 54 
pounds each. For transportation by 
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§ 173.379 

water, material must be In contalners 
as prescribed by pa.ragra.ph <J >< 4l of 
this section or palletized and unit 
packed as prescribed by paragraph 
CjlC6l of tbis section. Not authorized 
for transportation by air. 

C4l Contalners must be loaded and 
sealed at the shipper's plant or ware
house and unsealed and unloaded only 
at the ultimate destlnation, unless the 
Coast Guard Captaln of the Port de
aires to lnspect the contalners at his 
Port. 

(5) Pallets must be designed to ac
commodate straps. The ba.gs, fully en
closed by fiberboard or plastic film 
must be securely strapped to the 
pallet. The layer or layers of fiber
board or plastic film must fully pro
tect the bags from excessive stress 
concentratlon caused by the strapplng 
and normal handling Ioads. 

(49 U.S.C. 1803, 1804, 1808; 49 CFR L63(eJ, 
App. Ato Pa.rt 1) 
[29 FR 18763, Dee. 29, 1964. Redeslgnu.ted at 
32 FR 5606, Apr. 5, 1967] 

EDrroRIAL NoTE: For Federal Reglster cita
ttons affectlng § 1 '73.377, see the Llst of CFR 
Seetions Affected a.ppea.rlng In the Flndlng 
Ald!l sectlon of thls volume. 

§ 173.379 Cyanogen bromide. 

Cyanogen bromlde must be pack
aged In tightly closed metallnside con
talners not over 1-pound capacity 
each, securely cushioned and packaged 
In an outside wooden box. Net weight 
may not exceed 25 pounds In one out
slde packaglng. 

ú\mdt. 173-94, 41 FR 16086, Apr. 15, 19761 

§ 173.381 lrrltatlng materlals; definltion 
and general paekaging requlrements. 

<al For the purpose of Parts 170 
through 189 of this subchapter, an lr
ritatlng material is a llquld or solld 
substance which upon contact with 
fire or when exPosed to air gives off 
dangerous or lntensely irritatlng 
fumes, such as brombenzylcyanide, 
chloracetophenone, diphenylamlnech
lorarslne, and diphenylchlorarslne, 
but not lncludlng any poisonous mate
rial, Class A. 

<bl Cushtcmtng. Al1 packaglngs must 
be hermetlcally closed. Inside packag
lngs must be cushioned as prescribed 

49 CFR Ch. 1 (10-1-417 Edltlon) 

when necessary to prevent brea.kage or 
Jea.kage. 

(el Outage. No packaglng used for 
the transportation of any llquld irri
tatlng material may be completely 
fllled. For packaglngs with a capacity 
of 110 gallons or less, sufficient outage 
must be provided so the packaglng wlll 
not be llquld full at 130' F. <55' C. l. 

(d) The transportation of an irritat
lng material is not permitted if there 
is any type of lnterconnection between 
packagings. 

<el Any pressure In a cyllnder at 130' 
F. (55' C.) must not exceed % the 
marked service pressure of the cylln
der. 

[29 FR 18753, Dec. 29,1964. Redesignated a.t 
32 FR 5606, Apr. 6, 1967, and a.mended by 
Amdt. 173-70, 36 FR 5309, Feb. 27, 19'73; 
Amdt. 173-94, 41 FR 16086, Apr. 15, 19761 

§ 173.382 lrritating materials, not speelfi
cally provided for. 

<a> Irritatlng materials, as deflned In 
§ 173.381 for which speclal packaging 
is not otherwise prescribed, except as 
provided In paragraph (b) of tbis sec
tion, must be packaged as follows: 

(1) Spec. 5, 5A, 6B or 6C (§ 178.80, 
178.81, 178.82 or § 178.83 of tbis sub
chapter) metal barreis or drums; or 
spec. 17C <single-trip) ( § 178.115 of tbis 
subchapterl metal drums not over 5 
gallons capacity each. 

C2l Spec. 6B or 6C (§§ 178.98, 178.99 
of tbis subchapter). Metal barreis or 
drums. 

(3) Specification 15A, 16B, or 19B 
< § § 178.168, 178.169, 178.191 of this 
subchapter). Wooden boxes with 
inside metal contalners not over 1-
gallon capacity each. Net weight not 
to exceed 80 pounds in one outside 
box. 

<4> CYlinders as prescribed for any 
compressed gas, except acetylene are 
also authorized for use. These cylln
ders must be qualified malntalned and 
filled in accordance with § § 173.34 and 
173.301(g), if used for material with 
pressure exceedlng 25 pounds per 
square lnch at 70' F., they must also 
be retested as required by § 173.34. 

Cbl Chloroacetophene, diphenyla
mlne-chloroarslne, irritating material, 
n.o.s., or xylyl bromide, charged with a 
non-flammable gas exceedlng 25 pslg 
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at 70" F. must be packaged as specified 
In paragraph (a)(4) of this section. 

[29 FR 18763, Dec. 29, 1984. Redesillnated at 
32 FR 5606, Apr. 5, 1967] 

EDITORIAL Non:: For Federal Reglster cita
tlons affectlng § 173.382, see the Llst of CFR 
Sectlons Affected appea.rlng In the Findlng 
Aids sectlon of thls volume. 

§ 173.383 Chemieal ammunition. 

<a> Chemieal ammunition consistlng 
of projectlles, shells, bombs, or other 
containers, except grenades, filled 
with an irritatlng material without fg. 
nition elements, burstlng charges, det· 
onatlng fuzes, or other explosive com
ponents, must be packaged for ship· 
ment In strong outside wooden or 
metal boxes. Boxes must be marked 
with name of contents and labeled as 
prescribed In this part for gases, liq· 
uids, or chemicals contained thereln. 

(b) Chemieal ammunition, when 
shipped as such must not be equipped 
or packed with explosive or ignition 
elements (see §§ 173.53(r) and 173.59 
for explosive chemieal ammunition). 

[29 FR 18753, Dec. 29, 1964. Redesillnated at 
32 FR 6606, Apr. 6, 1967, and amended by 
Amdt. 173-70, 38 FR 6309, Feb. 2'7, 19'731 

§ 173.384 Monochloracetone, stabllized. 
(a) Monochloracetone, stabilized, 

must be packed In specification con
talners as follows: 

(1) Specification 6, 6A, or 17C 
<slngle-trip) <§§ 178.80, 178.81, 178.116 
of this subchapter). Metal barreis or 
drums. 

<2> Specification 16A, 16B, 16C, 16A, 
or 19B (§§ 178.168, 178.169, 178.170, 
178.185, 178.191 of this subchapter>. 
Wooden boxes with lnside glass bottles 
or tubes In metal cans hermetically 
sealed or with covers securely taped 
The metal cans must be In corrugated 
fiberboard cartons, Specification 2C 
( § 178.22 of this subchapter). Bottles 
must not contain more than 1 pound 
of liquid each, must not be filled to 
more than 96 percent capacity, must 
be tightly and securely closed, and 
must be cushioned In cans with at 
least one-half lnch of absorbent mate
rial. Cans must be made of metal at 
least 32-gauge U.S. Standard The 
total amount of liquid per package 
must not exceed 24 pounds. 

[Amdt. 1 '73-94B, 41 FR 67070, Dec. 30, 1976; 
42 FR 2071, Jan. 10, 19'77, as amended by 
Amdt. 173-149, 46 FR 49905, Oct. 8, 19811 

§ 173.385 Tear gas grenades, tear gas can
dles, or similar devices. 

(a) Tear gas grenades, tear gas can
dles, or similar devices contalnlng 
lachrymatory <tear produclng) sub
stances, for civil or mllitary use must 
be packed In specification containers 
as follows <see § 173.101(d) and (e) for 
packlng tear gas cartridges): 

(1) Specification 15A, 16B, 16C, or 
19B ( § § 178.168, 178.169, 178.170, 
178.191 of this subchapter). Metal· 
strapped wooden boxes. Functioning 
elements not assembled In grenades or 
devices must be in a separate compart
ment of these boxes, or in lnside or 
separate outside boxes, Spee. 15A, 15B, 
15C, or 19B and must be so packed and 
cushioned that they may not come in 
contact with each other or with the 
walls of box durlng transportation. 
Not more than 60 grenades and 50 
functionlng devices shall be packed In 
one box and the gross weight of the 
outside box must not exceed 76 
pounds. 

(2) Spec. 37A (§ 178.131 of this sub
chapter). Metal drum (single-trip). 
Functioning elements must be packed 
in separate compartment. Not more 
than 24 grenades and 24 functtoning 
devices shall be packed in one outside 
container and the gross weight of the 
container must not exceed 75 pounds. 

(3) Specification 12B ( § 178.205 of 
this subchapter>. Fiberboard box with 
lnside tear gas devices meeting Specifi
cations 2P or 2Q ( § § 178.33, 178.33a of 
this subchapter). Each lnside contain
er must be placed into spiral wound 
tubes fitted with metal ends or a 
double-faced fiberboard box with suit
able padding. Not more than 30 lnside 
containers shall be placed in one out
side box and gross weight shall not 
exceed 35 pounds. 

(b) These articles may not be assem
bled with or packed In the same· com
partment with mechanically or manu
ally operated firing, ignitlng, burstlng, 
or other functioning elements, unless 
of a type or design examined by the 
Bureau of Explosives and approved by 
the Director, OHMT. 

• 

• 
• 



§ 173.386 

(cl No shipment of packages contaln
!ng articles under tbis section may be 
made untn samples thereof have been 
examined by the Bureau of Explo
sives, or examined under their supervi
sion, and approved by the Director, 
OHMT. 

NoTE 1: Grenades or other slmUar devices 
may be shipped completely 118Sembled when 
offered by or consl.gned to the U .S. Depart
ment of Defense, provided the functlonlng 
element ls so packed that lt cannot acclden
tany function. The outside conta.lners must 
be metal·stra.pped wooden boxes, Spec. 15A, 
15B, 15C, or 19B ( §§ 178.168, 178.169, 
178.170, 178.191 of thls subehapterJ. 
[29 FR 18753, Dec. 29, 1964. Redeslgna.ted at 
32 FR 5606, Apr. 5, 19671 

EDITORIAL Non:: For Federal Reglster cita
tions affectlng § 173.385, see the Llst of CFR 
Sections Affected appearlng In the Flnding 
Alds sectlon of thls volume. 

§ 173.386 Etiologle agenls; deflnition ud 
seo pe. 

(al Dejinttion. For the purpose of 
Parts 170 through 189 of tbis subchap
ter: 

(ll An "etiologic agent" means a 
viable microorganlsm, or its toxin, 
which causes or may cause human dis
ease, and is llmited to those agents 
listed in 42 CFR 72.3 of the regula
tions of the Department of Health and 
Human Services. 

<2> A "diagnostic specimen" means 
any human or animal material includ
ing, but not llmited to, excreta, se
creta, blood, and its components, 
tissue, and tissue fluids, be!ng shipped 
for purposes of diagnosis. 

(3) A "biologicaJ product" means a 
material prepared and manufacturad 
in accordance with the provisions of 9 
CFR Part 102 (Licensed veterinary bi
ological productsl, 21 CFR Part 601 
<Llcensing), 21 CFR 312.1 <Conditions 
for exemption of new drugs for inves
tigationaJ use), 9 CFR Part 103 (Bio
logical products for exPerimental 
treatment of anlma!s), or 21 CFR 
312.9 <New drugs for investigationaJ 
use in laboratory research anlmals or 
in vitro tests), and which in accord
ance with these provisions, may be 
shipped in interstate commerce. 

<b> Applwability, Except as provided 
in pa.ragra.ph (d), no person may ship 
any material, includlng a diagnostic 
specimen or a biological product, con-

49 CFR Ch. 1 (10..1-87 Ed:tion) 

taining an etiologic agent unless tbis 
material is packaged and prepared for 
shipment in accordance with § 173.24 
and the other applicable regulations 
of tbis subchapter. 

(e) General provisions. The require
ments of these regulations <Parts 170 
through 189 of tbis subchapter> sup
plement the requirements of the De
partment of Health and Human Serv
ice's regulations contalned in 42 CFR 
Part72. 

(d) E:tcepticms. The following sub
stances are not subject to any require
ments of tbis subchapter if the items 
as packaged do not contaln any mate
rial otherwise subject to the require
ments of Parts 170 through 189 of tbis 
subchapter: 

(1) Diagnostic specimens. 
(2) Biological products. 
(3) CUltures of etiologic agents of 50 

milllliters (1.666 fluid ounces> or less 
total quantity in one outside package. 
[Amdt. 173-67, 37 FR 20555, Sept. 30, 1972, 
as amended by Amdt. 173-72, 38 FR 8162, 
Mar. 29, 1973, Amdt. 173-94B, 41 FR 57070, 
Dec. 30, 1976; Amdt. 173-121, 43 FR 48644, 
oct. 19, 1978; Amdt. 173-16, 48 FR so46o, 
Nov. 1, 1983; Amdt. 173-204, 52 FR 36672, 
Sept. 30, 1987] 

§ 173.387 Packaglng requlrements for etio
loglc agents. 

<a> Except as provided in 
§ 173.386(d) no person may ship a 
package containing over 4 liters gross 
volume of an etiologic agent. 

(b) In addition to the requirements 
of 42 CFR Part 72, each package con
taining an etiologic agent must be de
signed and constructed so that, if it 
were subject to the environment and 
test conditions prescribed in tbis sec
tion, there would be no release of the 
contents to the environment, and the 
effectiveness of the packaging would 
not be significantly reduced. 

<1> Environmental conditions. (i) 
Heat-direct sunlight in an ambient 
temperature of 130" F. in stfil air. 

U1> Cold-an ambient temperature of 
-40' F. in stfil air and shade. 

<lli> Reduced pressure-ambient at
mospheric pressure of 0,50 atmOSPhere 
(7 .3 p.s.i.a.). 

(iv) Vibration-vibration normally 
incident in the mode of transportation 
the package is to be shipped. 



Research and Spadal Programa Adminlstratlon, DOT § 173.388 

(2) Test conditions. (1) Water spray
a water spray heavY enough to keep 
the entlre exposed surface of the pack
age (except the bottom> continuously 
wet during a period of 30 minutes. 
Packages for which the outer !ayer 
consists of metal, wood, ceramic, or 
plastic, or combinatlon thereof, are 
exempt from this test. 

<iD FreedroP-a freedrop through a 
distance of 30 feet onto a flat, essen
tia.lly unyielding horizontal target sur
face, the package strlking the surface 
in a position for which maximum 
damage ls expected. 

<liD Penetratlon-impact of the hem
lspheric end of a steel cylinder 1.25 
inches in diameter and weighing 16 
pounds, dropped from a height of 40 
inches on to the exposed surface of 
the package expected to be most vul
nerable to puncture. The long axis of 
the cylinder must be perpendicular to 
the lmpacted surface. Thls test ls not 
requlred for a package subject to para
graph <b><2>Civ> of this section. 

<iv) Penetration <requlred for pack
ages exceeding 16 pounds gross weight 
only)-a freedrop of the package 
through a distance of 40 inches, strik
ing the top end of a vertical cylindrical 
mlld steel solid bar on an essentially 
unyielding surface, in a position for 
which maximum damage ls expected. 
The bar must be 1.6 inches in diame
ter. The top of the bar must be hori
zontal, with its edge rounded to a 
radius not exceeding one-quarter inch. 
The bar must be of such length as to 
cause maximum damage to the pack
age, but not less than 8 inches long. 
The long axis of the bar must be verti
cal to the unyielding horizontal 
impact surface of the package. 

(3) Testtng procedure. (i) At least 
one sample of each type package 
Cmaximum size and gross weight), 
filled with water, must be subjected to 
the water spray test unless exempted 
by paragraph (b)(2)(i) of this sectlon. 

CID Thls sample package then must 
be given the freedrop and one of the 
penetratlon tests, as appllcable. Sepa
rate wetted sample packages may be 
used for the freedrop and the penetra
tion test. 

(üf) If the sample package ls exempt
ed from the water spray test by para
graph Cb)(2)(i) of this section, at least 

one sample of each type package 
Cmaximum size and gross weight), 
filled with water, must be subjected 
consecutively to the freedrop and the 
penetration test. 

[Amdt. 173-67, 37 FR 20556, Sept. 30, 1972, 
as amended by Amdt. 173-16, 48 FR 50460, 
Nov. 1, 19831 

§ 173.388 Labeling of packages containing 
etiologic agents. 

<a> Each package containing an etio
loglc agent, except a diagnostic speci
men or a biological product, must be 
labeled as prescribed by the reguia
tlons of the Department of Health and 
Human Services, 42 CFR 72.3(d). For 
lnformation, this label ls required to 
be a rectangle measuring 51 mm. (2 
inches) high and 102.5 mm. (4 inches) 
long, predominantly red printing on a 
white background, and appears as fol
lows: 

L1 !'1!''"''""' j IIOMEDICAL 
MAfERIAL 

IN CASf N DAMAG[ 

O~ LEA'<AGE 

... OT!'V O•I<((•QA CDC 

A.ll"''-f"' G[Q~GrA 

4Q4¡6JJ 5313 

(49 U.S.C. 1803, 1804, 1808; 49 CFR 1.53, 
App, Ato Part ll 
[Amdt. 173-67, 37 FR 20556, Sept. 30, 1972, 
as amended by Amdt. 173-16, 48 FR 50460, 
Nov. 1, 1983; Amdt. 173-178, 49 FR 38134, 
Sept. 27. 1984] 

Subpart 1-Radioadlve Materlals 

AUTROIUTY: 49 U.S.C. 1803, 1804, 1808; 49 
CFR 1.63, App. Ato Part l. 

Souam:: Amdt. 173-162, 48 FR 10226, Mar. 
10, 1983, unless otherwlse noted. 



1 
1 

§ 173.401 

§ 173.401 Scope. 
<a> Tbis subpart seta forth require

menta for the transportation of radio
active materials by carriers and shiP
pers subject to this subchapter. The 
requirementa prescribed in this sub
part are in addition to, but not in lieu 
of, other requirementa set forth in this 
subchapter and in 10 CFR Part 71 for 
the packaging and transportation of 
radioactive materials. 

<b> Tbis subpart does not apply to: 
(1) Radioactive materials produced, 

used, transported, or stored within an 
establishment other than during the 
course of transportation. 

<2> Radioactive materials contalned 
in a medical device, such as a heart 
pacemaker, which is implanted in a 
human being or live animal. 

(3) Radiopharmaceuticals that have 
been injected into, or lngested by, and 
are still in human belngs or live ani
mals. 

§ 173.403 Definitions. 
In this subpart: 
<a> "A," means the maximum activi

ty of special form radioaetive material 
permitted in a Type A package. 

(b) "A." means the maximum actlvi
. ty of radioactive material, other than 
special form or low speclfic activity ra
dioactive material, permitted in a 
Type A package. These values are 
either listed in § 173.435 or may be de
rived in accordance with the procedure 
prescribed in§ 173.433. 

(c) "Closed transport vehicle" means 
a transport vehicle equlpped wlth a se
curely attached exterior enclosure 
that during normal transportation re
stricta the access of unauthorized per
sons to the cargo space contalning the 
radioaetive materials. The enclosure 
may be either temporary or perma
nent, and in the case of packaged ma
terials may be of the "see-through" 
type, and must limit access from top, 
sides, and ends. 

(d) "Containment system" means 
tbe componenta of tbe packaging in
tended to retaln tbe radioaetive con
tenta during transportatlon. 

<e> "Conveyance" means: 
(1) For transport by public bigbway 

or rail: any transport vehicle or large 
freigbt container: 

49 CFR Ch. 1 (10-1-87 Edltlon) 

<2> For transport by vessel: any 
vessel, or any bold, compartment, or 
defined deck area of a vessel; and 

(3) For transport by aircraft: any air
craft. 

(f) "Depleted uranium" means urani
um contalning less uranium-235 tban 
the naturally occurring distribution of 
uranium isotopes. 

(g) "Design" means the description 
of a special form material, a package, 
or a packaging, that enables tbose 
items to be fully identified. The de
scription may include specifications, 
englneering drawings, reports showing 
compliance with regulatory require
menta, and other relevent documenta
tion. 

(h) "Enriched uranium" means ura
nium contalning more uranium-235 
than tbe naturally occurring distribu
tion of uranium isotopes. 

(i) "Exclusive use" (also referred to 
in otber regulations as "sole use" or 
"full load") means tbe sole use of a 
conveyance by a single consignor and 
for wh9ch all initial, intermediate, and 
finalloading and unloo.ding are carried 
out in accordance with the direction of 
the consignar or consignee. Any load
ing or unloading must be performed 
by personnel having radiological traln
ing and resources appropriate for safe 
handling of tbe consignment. Specific 
lnstructions for malntenance of exclu
sive use shipment controls must be 
issued in writing and included wlth tbe 
shipping paper information provided 
to the carrier by tbe conslgnor. 

<J> "Fissile material" means any ma
terial consisting of or contalning one 
or more fissile radionuclides. Fissile 
radionuclides are plutonium-238, plu
tonium-239, plutonium-241, uranium-
233 and uranium-235. Neither natural 
nor depleted uranium are fissile mate
rial. Fissile materials are classified ac
cording to the controls needed to pro
vide nuclear critlco.lity safety during 
transportation, as provided in 
§ 173.455. Certaln exclusions are pro
vided in§ 173.453. 

<k> "Freigbt container" means a re
usable container bo.ving a volume of 
1.81 cubic meters (64 cubic feet) or 
more, designed and constructed to 
permit belng lifted witb ita contenta 
intact and intended primarily for con
tainment of packages in unit form 

t 
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durlng transportation. A smail freight 
container is one which has either one 
outer dimension less than 1.5 meters 
(4.9 feet) oran internaJ volume of not 
more than 3.0 cubic meters (106 cubic 
feet>. All other are designated as 
''large freight containers." 

{1) "Highway route controlled quan
tlty'' mea.ns a quantity within a single 
package which exceeds: 

(1) 3000 times the A, value of the ra
dionuclides as specified in § 173.433 for 
special form radioactive material; 

(2) 3000 times the A. value of the ra
dionuclides as specified in § 173.433 for 
normal form radioactive material; or 

(3) 30,000 curies, whichever is least. 
Cm> "Limited quantity of radioactive 

material" mea.ns a quantity of radioac-
tive material not exceeding the mate
rials package limits specified in 
§ 173.423 and which conform with re
quirements specified in § 173.421. 

(n) "Low specific activity material 
<LSA)" mea.ns any of the following: 

(1) Uranium or thorium ores and 
physical or chemical concentrates of 
those ores. 

C2> Unirradiated natural or depleted 
uranium or unirradiated natural thori
um. 

(3) Tritium oxide in aqueous solu
tions provided the concentration does 
not exceed 5.0 millicuries per millill
ter. 

(4) Material in which the radioactiv
ity is essentially uniformly distributed 
and in which the estimated average 
concentration of contents does not 
exceed: 

(i) 0.0001 millicurie per gram of ra
dionuclides for which the A. quantity 
is not more than .05 curie; 

Cii) 0.005 millicurie per gram of ra
dionuclides for which the A. quantity 
is more than .05 curie, but not more 
than 1 curie; or 

Ciii) 0.3 millicurie per gram of ra
dionuclides for which the A. quantity 
is more than 1 curie. 

(6) Objects of nonradioactive materi
al extemally contaminated with radio
active material, provided that the ra
dioactive material is not readily dis
persible and the surface contamina
tion, when averaged over an area of 1 
square meter, does not exceed 0.0001 
millicurie (220,000 disintegrations per 
minute) per square centimeter of ra-

dionuclides for which the A. quantity 
ls not more than .05 curie, or 0.001 mil
licurie (2,200,000 disintegrations per 
minute> per square centimeter for 
other radionuclides. 

(o) "Multilateral approval" mea.ns 
approval by both the appropriate com
petent authority of the country of 
origin and of each country through or 
into which the shipment ls to be tra.ns
ported. Th1s definition does not imply 
approval from countries over which 
radioactive materials are carried in air
craft, if there is no scheduled stop in 
that country. 

(p) "Natural thorium" mea.ns thori
um with the naturally occurlng distri
bution of thorium isotopes <essentially 
lOO weight percent thorium-232). 

(q) "Natural uranium" mea.ns urani
um with the naturally occurlng distri
butlon of uranium isotopes (approxi
mately 0.711 weight percent uranium-
235 and the remainder essentially ura
nium-238). 

(r) "Non-fixed radioactive contami
nation" mea.ns radioactive contamina
tion that can be readily removed from 
a surface by wip!ng with an absorbent 
material. Non-fixed <removable) radio
active contamination ls not significa.nt 
if it does not exceed the limits speci
fied in § 173.443. 

(S) "Normal form radioactive materi· 
al" meams radioactive material which 
has not been demonstrated to qualify 
as "special form radioactive material." 

(t) "Package" mea.ns, for radioactive 
materials, the packaging together with 
its radioactive contents as presented 
for transport. 

(U) "Packaging" mea.ns, for radioac
tive materials, the assembly of compo
nents necessary to ensure compliance 
with the packa.ging requirements of 
thls subpart. It may conslst of one or 
more receptacles, absorbent materials, 
spaclng structures, thermal insulation, 
radiation shielding, and devices for 
cooling or absorblng mechanical 
shocks. The conveyance, tie-down 
system, and auxiliary equipment may 
sometimes be designated as part of the 
packaglng. 

<v> "Radiation level" mea.ns the radi
ation dose-equivalent rate expressed in 
millirem per hour <mrem/h). Neutron 
flux densities may be converted into 
radiation levels according to Table 1: 
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TABLE 1-NEUTRON FLUX DENSITIES TO BE 
REGARDED AS EOUIVALENT TO A RADIATION 
lEVEL OF 1 MILLIREM PER HOUR (MREM/H)l 

Energyolneutron 

Thermal-----·-·--·-·-··-·-·-·····-·-·····-·-··-·-
5 keY·-··-·---·······-··················-·-··-··-··· 
20keV --·--·-··-·-····-·--·----·---·-·-
100 keV ···········-·--·---·--·--·-·--·-
500 keV ··-·-·---·-·--··-·-·---·-·--·-····· 
1 MaV ·--·--·-··--·-·--·---·········-······· 
5 MeV --·---·-·----·······-··········-·-·-· 
10 MeV ·-·····-·-·-·····-·········---·--·-··· 

Flux denslly 
oaulvalent ta 

1 mmmlh 
(Neutrans per 

square 
centlmeter per 

sacon<l)(nl 
cmB/s) 

268.0 
228.0 
112.0 

32.0 
12.0 

7.2 
7.2 
6.8 

' Flux doosllles oaulvalent for energles be1ween 1hose 
lis1ed aboVa may be ób1alned by linear lnterpolation. 

(W) "Radioactive article" means any 
manufactured Instrumenta and arti
cles such as an lnstrument, clock, elec
tronic tube or apparatus, or similar in
strumenta and articles haviog radioac
tive material as a component part. 

(x) "Radioactive contenta" means 
the radioactive material, together with 
any contaminated liquids or gases, 
within the package. 

(y) "Radioactive material" means 
any material having a specific activity 
greater than 0.002 microcuries per 
gram <uCi/g)(see definition of "specif
ic actlvity''l. 

<z> "Special form radioactive materi
al" means. radioactive material which 
satisfies the following conditions: 

(1 > It is either a single so lid piece or 
is contained in a sealed capsule that 
can be opened oniy by destroying the 
capsule; 

(2) The piece or capsule has.at least 
one dimension not less than 5 millime
ters (0.197 inchl; and 

(3) It satisfies the test requirements 
of § 173.469. Special form encapsula
tions designed in accordance with the 
requirements of § 173.389(g) in effect 
on June 30, 1983, and constructed 
prior to July 1, 1986 may continue to 
be used. Special form encapsulations 
either designed or constructed after 
June 30, 1985 must meet the require
menta of this paragraph. 

(aa) "Specific activity" of a radionu
clide, means the actlvity of the radio
nuclide per unit mass of that nucHde. 
The specific actlvity of a material in 
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which the radionucHde is essentially 
uniformly distributed is the activity 
per unit mass of the materiaL 

<bb) "Transport index" means the 
dimensionless number (rounded up to 
the first decimal place> placed on the 
label of a package to designate the 
degree of control to be exercised by 
the carrier during transportation. The 
transport index is determined as fol
lows: 

(1) The num.ber exPressing the max
imum radiation level in millirem per 
hour at one meter <3.3 feetl from the 
external surface of the package; or 

(2) For Fisslle Class 11 packages or 
packages in a Fisslle Class 111 ship
ment, the number expressing the max
imum radiation level at one meter (3.3 
feet) from the external surface of the 
package, or the number obtained by 
dividing 60 by the allowable number of 
packages which may be transported 
together, whichever is larger. 

<ce> "Type A package" means a Type 
A packaging together with ita limited 
radioactive contenta. A Type A pack
age does not require competent au
thority approval, since ita contenta are 
limited to A, or A.. 

<dd) "Type B package" means a 
Type B packaging together with ita ra
dioactive contenta. 

(ee) "Type B<Ml package" means a 
Type B packaging, together with ita 
radioactive contenta, that for intema
tional shipmenta requires multilateral 
approval of the package design, and 
may require approval of the condittons 
of shipment. Type B<M> packages are 
those Type B package designs which 
have a maximum normal operating 
pressure of more than 7 kllograms per 
square centimeter <100 pounds per 
square inch) gauge or a relief device 
which would ailow the release of ra
dioactive material to the environment 
under the hypothetical accident condi
tions specified in 10 CFR Part 71. 

<ff> "Type B<U> package" means a 
Type B packaging, together with its 
radioactive contenta, that for interna
ttonal shipments. requires unilateral 
approval only of the package design 
and of any stowage provisions that 
may be necessary for heat disstpation. 

(ggl "Type A packaging'' means a 
packaglng designed to retain the integ
rity of containment and shielding re-
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quired by this part under normal con
ditions of tra.nsport as demonstrated 
by the tests set forth in § § 173.465 or 
1 '13.466, as appropriate. 

<hhl "Type B packaging'' means a 
packaging des!gned to retain the integ
rity of containment and shielding re
quired by this part when subjected to 
the normal conditions of tra.nsport 
and hypothetical accident test condi
tions set forth in 10 CFR Part 71. 

(ti) "Uncompressed gas" means, for 
the purposes of this subpart, gas at a 
pressure not exceeding the ambient at
mospheric pressure at the time and lo
catlon the containment system is 
closed. All other radioactive gases are 
consldered to be compressed. 

(jj) "Unilateral approval" means ap
proval by the competent authority of 
the country of origin only. 

<kk> "Unirradiated thorium" means 
thorium containing not more than 
lo-• grama urantum-233 per gram of 
thorium-232. 

<ID "Unirradiated uranium" means 
uranium containing not more than 
lO-• grama plutonium per gram of ura
nium-235 and a fission product activity 
of not more than 0.25 millicuries of 
fission products per gram of uranium-
235. 
[Amdt. 173-162, 48 FR 10226, Mar. 10, 1983; 
48 FR 13431, Mar. 31, 1983, as u.mended at 
48 FR 31217, July 7, 1983; Amdt. 173-193, 60 
FR 41898, oct. 16, 19861 

§ 173.411 General design requirements. 
Except for a package that contains a 

limited quantity or excepted instru
ment or article under §§ 1 '13.421 
through 1 '13.424, each package used 
for shlpment of radioactive materials 
shall be designed so that: 

<al The package can be easlly han
dled and properly secured in or on a 
conveyance during transport; 

<bl A package with a gross weight 
exceeding 10 kllograma <22 pounds) 
and up to 50 kllograma (110 poundsl 
has a means for manual handling; 

(el A package with a gross weight of 
50 kllograma <110 pounds) or more can 
be safely handled by mechanlcal 
means; 

<dl Each liftlng attachment on the 
package, when used in the intended 
manner, with a minimum safety factor 
of three, does not impose an unsafe 

stress on the structure of the package. 
In addition, the lifting attachment 
shall be so designed that failure under 
excessive load would not impair the 
ability of the package to meet all 
other requirements of this subpart. 
Each attachment or other feature on 
the outer surface of the packaging 
that could be used to lift the package 
must be removable or otherwise capa
ble of being made inoperable for trans
port, or shall be designed with 
strength equivalent to that required 
for liftlng attachments; 

(e) The extemal surface, as far as 
practicable, may be easily. decontaml
nated; 

<fl The outer !ayer of packaging will 
avoid, as far as practicable, pockets or 
crevices where water might collect; 
and 

(g) Each feature that is added to the 
package at the time of tra.nsport, and 
that is not a part of the package, will 
not reduce the safety of the package. 
[Amdt. 173-162, 48 FR 10226, Mar. 10, 1983, 
as u.mended at 48 FR 31218, July 7, 19831 

§ 173.412 Additlonal design requirements 
for Type A paekages. 

In addition to meeting the general 
design requirements prescribed in 
§ 1 '13.411, each Type A packa.ging shall 
be deslgned so that: 

<a> The smallest overall extemaJ di
mension of the package is not less 
than 10 centimeters (4 inchesl; 

Cb> The outside of the packaglng in
corporates a feature, such as a seal, 
that is not readily breakable, and that, 
while intact, is evidence that the pack
age has not been opened. In the case 
of packages shipped in exclusive use 
closed transport vehicles, the cargo 
compartment may be sealed instead of 
the individual packages; 

(e) As far as practicable, the exter
nal surfaces are free from protrusions 
and are designed and finished so that 
they can be easily decontamlnated; 

(d) Containment and shielding 
would be maintained during transpor
tation and storage in a temperature 
range of -40"C (-40"F) to '10"C 
(158"F> with account being taken of 
the possibility of brittle fracture; 

(e) It is able to withstand the effects 
of any acceleration, vibration, or vibra-
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tion resonanee that may arlse during 
normal transportation, without any 
deterioration of the effeetiveness of 
elosing deviees or of the integrity of 
the package as a whole and without 
loosening or unintentional release of 
nuts, bolts, or other seeuring deviees 
even a.fter repeated use; 

(f) It ineludes a containment system 
seeurely elosed by a positlve fastening 
deviee that eannot be opened uninten
tiona.lly or by pressure that may arlse 
within the package during normal 
transport. Speeia.l fonn, as demon
strated in a.eeordanee with § 173.469 
may be considered as a eomponent of 
the containment system; 

(g) The materia.ls of the packaging 
and any eomponents or struetures are 
physiea.lly and ehemiea.lly compatible 
with each other and with the contents, 
ta.king into a.eeount the behavior of 
each under lrradiation; 

(b) For ea.eh eomponent of the eon
tainment system aeeount ls ta.ken, 
where appliea.ble, of radiolytie deeom
position of materia.ls and the genera
tion of gas by ehemiea.l rea.etion and 
radiolysis; 

(i) The eontainment system will 
reta.in its radioactive eontents under 
the reduetion of a.mbient pressure to 
.25 kilograms per square eentimeter 
<3.5 pounds per square ineh>; 

<J> Each valve through whieh the ra
dioaetive eontents could otherwise 
escape is proteeted aga.inst da.mage 
and una.uthorized operation and, 
exeept for a pressure relief deviee, has 
an enelosure to reta.in any leaka.ge; 

(k) Any radiation shield that en
clases a eomponent of the paekaging 
specified as part of the eontainment 
system will prevent the unintentional 
escape of that eomponent from the 
shield; 

<D Fa.ilure of any tie down atta.ch
ment on the packa.ging under exees
sive load will not impa.lr the ability of 
the package to meet other requlre
ments of this subpa.rt; 

<m> When subjeeted to the tests 
speeified in § 173.465 or eva.luated 
aga.inst these tests by any of the meth
ods authorized by § 173.461(a), the 
packa.ging will prevent: 

< 1> Loss or dispersa.l of the radioac
tive eontents; and 
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(2) Any signifieant inerease in the 
radiation levels reeorded or ealeula.ted 
at the externa.l surfaees for the eondi
tion before the test; 

<n> Each paekaging designed for liq
ulds will: 

(1) Meet the conditions prescribed in 
pa.ra.graph (m) of this seetion when 
subjeeted to the tests speeified in 
§ 173.466 or evaluated aga.lnst these 
tests by any of the methods author
ized by § 173.461<a>; 

(2) For any package with a liquld 
volume not exceeding 50 cubic eenti
meters (1.7 fluid ounees>, have suffi
cient sulta.ble absorbent material to 
absorb twiee the volume of the liquid 
contents. The absorbent material shall 
be compatible with the package eon
tents and suita.bly positioned to eon
taet the liquid in the event of lea.kage; 
and 

(3) For any package with a liquid 
volume exeeeding 50 eubie eentimeters 
<1. 7 fluid ounees), either: 

(i) Have sufficient absorbent materi
al as preseribed in pa.ragraph <n><2> of 
this seetion; or 

(ti) Ha.ve a eontainment system com
posed of prima.ry inner and seeonda.ry 
outer eontainment components de
signed to a.ssure retention of the liquld 
eontents within the seeonda.ry outer 
components in the event that the Pri
mary inner eomponents lea.k; and 

(o) Ea.ch package designed for com
pressed or uneompressed gases other 
than tritium or argon-37 not exceeding 
200 euries will be able to prevent loss 
of contents when the package is sub
jeeted to the tests prescribed in 
§ 173.466 or evaluated aga.inst these 
tests by any of the methods author
ized by § 173.46Ha>. 
[Amdt. 173-162, 48 FR 10226, Mar. 10, 1983, 
11B a.mended a.t 48 FR 31218, July 7, 19831 

§ 173.413 Requirements for Type 8 pa.ck
ages. 

Each Type B(Ul or Type B(Ml pack
age must be designed and eonstrueted 
to meet the applicable requlrements in 
10 CFR Part 71. 

§ 173.415 Authorlzed Type A pa.ckages. 
The following paekages are author

ized for shipment, if they do not con-
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tain quantities exceedlng At or A. as 
appropriate: 

<a> U.S. Department of Transporta
tion <DOT) Specification 7A <§ 178.350 
of this subchapter) Type A general 
packa.glng. Each shipper of a Specifi
cation 7A package must maintain on 
file for at least one year after the 
Iatest shipment, and shall provide to 
DOT on request, a complete documen
tation of tests and an engineering eval
uation or comparative data showing 
that the construction methods, pack
a.glng design, and materials of con
struction comply with that specifica
tion. Specification 7A packa.glngs de
signed in accordance with the require
ments of § 178.350 in effect on June 
30, 1983, and constructed prior to July 
1, 1985, may continue to be used. Pack
agings either designed or constructed 
after June 30, 1985, must meet the re
quirements of § 178.350 applicable at 
the time of their design or construc
tion. 

<b> DOT Specification 55 metal-en
cased shielded packa.glng constructed 
before April 1, 1975. Such packaging 
constructed after March 31, 1975 is 
not authorlzed unless it is requalified 
under DOT Specification 7A. Each 
packaging designed for liquids must 
also meet the requirements of 
§ 173.412 <m> and <n>. Use of this pack
aging as DOT Specification 55 is not 
authorlzed after June 30, 1985. 

(C) Any Type B, B<U) or B(M) pack
a.glng pursuant to § 173.416. 

(d) Any foreign made packaging that 
bears the marking "Type A" and 
which was used for the import of ra
dioactive materials. Such packagings 
may be subsequently used for domes
tic and export sbiPments of radioac
tive materials. These packagings shall 
conform with requirements of the 
country of origin <as indicated by the 
packaging marking> applicable to 
Type A packagings. 

<The lnformatlon colleetlon requlrements 
contalned In paragraph <al were approved 
by tbe Ofilce of Mana.gement and Budget 
under control number 2137-G533J 
LAmdt. 173-162, 48 F'R 10226, Mar. 10, 1983, 
as amended at 48 F'R 31218, July 7, 1983; 
Amdt. 173-197. &1m 34987, oct. 1, 198&l 

§ 173.416 Authorized Type 8 paekages. 

Each of the following packages is au
thorfzed for shipment of quantities ex
ceeding A, orA., as appropriate: 

<a> DOT Specification 55 metal-en
cased shielded packaging constructed 
before April 1, 1975, for domestic ship. 
ments only of special form radioactive 
materials of 300 curies or less. SUch 
packa.glng constructed after March 31, 
1975 may not be designated as DOT 
Specification 55. Use of this packaging 
is not authorlzed after June 30, 1985 
unless approved in accordance with 
paragraph <b> of this section. 

(b) Any Type B, Type B<U> or Type 
B(M) packaging that meets the appli
cable requirements in the regula.tions 
of the U.S. Nuclear Regulatory Com
mission (lO CFR Part 71> and that has 
been approved by that Commission 
may be shipped pursuant to § 173.471. 

(e) Any type B<U) or BCM) packag
ing that meets the applicable require
ments of the regula.tions of the Inter
national Atomic Energy .Agency 
<IAEA> in its "Regula.tions for the 
Safe Transport of Radioactive Materi
als, Safety Series No. 6, 1973 Revised 
Edition (as amended)" and for which 
the foreign competent authority cer
tificate has been revalidated by DOT 
pursuant to § 173.473. Authorlzed only 
for export and import shipments. 

Cd) DOT Specification 6M <§ 178.104 
of this subchapter> metal packaging, 
only for solid or gaseous radioactive 
materials that wlll not undergo pres
sure generating decomposition at tem
peratures up to 121 'C (250' F> and 
that do not generate more than 10 
watts of radioactive decay heat. 

(e) For contents in other than spe
cial form; DOT Specification 20 WC 
(§ 178.194 of this subchapter), wooden 
protective jacket, when used with a 
single, snug-fitting inner DOT Specifi· 
cation 2R < § 178.34 of this subchap. 
ter>. or a DOT Specification 55 con
tainer constructed prior to April 1, 
1975. SUch packagings constructed 
after March 31, 1975, may not be des
ignated as DOT Specification 55. For 
Hquid contents, the inner packaging 
must comply with § 173.412 <m> and 
(D). 

(f) For contents in special form only; 
DOT Specification 20WC (§ 178.194 of 

"'"'" 
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thls subcbapter>, wooden protective 
jacket, with a single snug-fitting inner 
Type A packaging tbat has a metal 
outer wall and conforms to § 178.360 
of this subcbapter, or an inner DOT 
Specification 66 packaging constructed 
prior to April 1, 1976. Such packagl:ngs 
constructed after March 31, 1976, may 
not be designated as DOT Specifica
tion 66. Radioactive decay heat may 
not exceed 100 watts. 

(g) For contents in special form only; 
DOT Specification 21WC (§ 178.196 of 
this subcbapter>, wooden protective 
overpack, with a single inner DOT 
Specification 2R <§ 178.34 of this sub
chapter) or an inner DOT Speciflca
tion 65 container constructed prior to 
April 1, 1975. Such packagl:ngs con
structed after March 31, 1976, may not 
be deslgnated as DOT Specification 66. 
Contents shall be loaded within the 
inner packaging in such a manner as 
to prevent loose movement during 
transportation. The inner packaging 
sball be securely positloned and cen
tered within the overpack so tbat 
there will be no significant displace
ment of the inner packaging if subject
ed to the 9 meter (30 feet> drop test 
described in 10 CFR Part '71. 
LAmdt. 173-162,48 FR 10226, Mar. 10, 1983, 
as amended at 48 FR 31218, July 7, 1983] 

§ 173.417 Authorized paekaglng-fisslle 
materials. 

<a> Except as provided in § 173.463, 
fisslle materials containing not more 
than At or Aa as appropriate, shall be 
paekaged in one of the following pack
agl:ngs: 

<1> DOT Specification 6L <§ 178.103 
of this subcbapter), metal packaging, 
for materials prescribed in pa.ragraph 
(b)(l l of thls section. 

(2) DOT Specification 6M <§ 178.104 
of this subchapter>, metal paekagl:ng, 
for materials prescribed in pa.ragraph 
(b)C2> of this section. 

(3) Any packaging Usted in§ 173.416, 
llmited to the following radioactive 
materials: 

(i) 600 grams of uranium-236 in a 
single shipment as Fisslle Class III or 
not more than 40 grams of uranium-
236 per package as Fisslle Class II. For 
Fisslle Class II shiwnents, the trans
port index assigned to ea.ch package 
sball not be less than 0.4 for each 
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gram of uranium-236 above 15 grams 
up to the maximum of 40 grams 
(transport index of 10). 

(ti) 320 grams of plutonium-239 as 
plutonium-beryllium neutron sources 
in special form. Total radioactivity 
content may not exceed 20 curies. The 
transport index to be assigned to each 
package must be 0.6 for each 20 grams, 
or fraction thereof, of fisslle plutoni
um. 

(4) Any other Type A or Type B, 
Type B<U), or Type B(M) packaging 
for fisslle radioactive materials that 
aiso meets the applicable standards 
for fissile materials in the regulations 
of the U.S. Nuclear Regulatory Com
mission (10 CFR Part 71), and is used 
in accordance with § 173.471. 

(5) Any other Type A or Type B, 
Type B(U), or Type B<M> pa.ckaging 
tbat also meets the applicable require
ments for fisslle material paekaging in 
Section VI of the International 
Atomic Energy Agency "Regulations 
for the Safe Transport of Radioactiva 
Materials, Safety Series No. 6, 1973 
Revised Edition <as amended)", and 
for which the foreign competent au
thority certificate has been revalidat
ed by the Director, OHMT, in accord
ance with § 173.473. Authorized only 
for export and import shipments. 

(6) A DOT Speciflcatlon 6J 
(§ 178.100 of this subchapter> or 17H 
<§ 1 '78.118 of this subchapter) 65-gaiion 
steel drum. subject to the following 
conditions: 

(i) The quantity may not exceed 350 
grams of uranium-236 in any non-py
rophoric form, enriched to any degree 
in the uranium-235 isotope. 

<iD Each drum must have a mini
mum 18 gauge body and bottom head 
and 16 gauge removable top head with 
one or more corrugations in the cover 
near the periphery. 

(üi) Closure must conform to 
§ 1 '78.103-5(a) of this subcbapter. 

Clv> At Ieast four equally spaced 12 
millimeter (0.5 inch) diameter vent 
holes sball be provided on the sides of 
the drum near the top, each covered 
with weatherproof tape; or equivalent 
device. 

<v> Appropriate primary inner con
tainment of the contents and suffi
clent paekagl:ng material, such as plas
tic or metal jars or cans shall be pro-
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vided such that Speclfication 7A 
< § 178.360 of this subchapter) provi
sions are satisfied by the inner packag
ing, 

<vi> Each inner container shall be ca
pable of venting if subjected to the 
thermal test described in 10 CFR Part 
71. 

<viD Liquid contenta shall be pack
aged in accordance with § 173.412(m) 
and (n). 

(viii) The maximum weight of con
tenta including interna! packaging 
may not exceed 91 kilograms (200 
pounds) with fissile material content 
limited as shown in Table 2: 

QQ,., 

TABLE 2-FISSILE MATERIAL CONTENT ANO 
TRANSPORT INDEX FOR SPECIFICATION 6J OR 
17H PACKAGES 

Maxlmum U-235 
per package 

(grams) 

350 
300 
250 
200 
150 
100 
50 

' Flsslla Class l. 

Mlnlmum lransport 
lndex per package 
as F!selle Class 11 

1.8 
1.0 
0.6 
0.3 
0.1 
0.1 
(') 

Maxlmum 
packages per 

transport vehlcle 
as Flssile Class 111 

72 
129 
256 
500 
500 
500 
(') 

<7> Any metal cylinder that meeta 
the performance requirementa of 
§§ 173.415 and 178.360 of this subchap
ter for Speclfication 7A Type A pack
aging may be used as a Fissile Ciass I 
package for the transport of residual 
"heels" of enriched solid uranium hex
afluoride without a protective over· 
pack in accordance with Table 3: 



TABLE 3-ALLOWABLE CONTENT OF URANIUM HEXAFLUORIDE (UFo) "HEELS" IN A SPECIFICATION 7A CYLINDER 

Maldmum eyl!nder dlameler C¡lllnder voluma 

lnches 1 Cenllmenlers CUblc Feet 

5 12.7 0.311·-·--·-·--·-·--····--······ .. ···-··-·--·-·-·-·-··--·--··-·-·-.. 
8 20.3 1.359 ·-·-·-·-·--·-·---·-··············--·-·····-·--·-····-····-··-········ 

: ·--·-·----~ª~- ~1 :l1~:1~==~~~~~~:~~:~:~:~:~:~:~:~:~~:~~:~:~~:~! 

Uters 

8.8 
39 
98 

725 
3084 
4041 

Maldmum Uranlum-
235enrlchmenl 
(welghl percent) 

100.0 
12.5 

5.0 
5.0 
4.5 
4.5 

Maximum "heel" wolghl por cyllnder 

UF, 

kg 

0.045 
0.227 
0.454 

11.3 
22.7 
22.7 

Qb) 

0.1 
0.5 
1.0 

25.0 
50 
50 

Uranlum-235 

kg 

0.031 
.019 
.015 
.383 
.690 
.690 

Qb) 

0.07 
0.04 
0.03 
0.84 
1.52 
1.52 

--i:l :., -.... 

:¡ 

S 
p 
,... -4j' -él 
~ 
:E 
D e 
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(8) DOT Specifications 20PF-1, 
20PF-2, or 20PF-3 <§ 178.120 of this 
subchapter) or Specifications 21PF-1 
or 21PF-2 (§ 178.121 of this subchap
ter) phenolic-foam insulated overpack 
with snug fitting inner metal cylin
ders, for materials prescribed in para
graph (b)(5) of this section. 

(b) Fissfie radioactiva materials with 
radioactiva content exceeding A, or A. 
shall be packaged in one of the follow
ing packeglngs: 

(1) DOT Specification 6L (§ 178.103 
of this subchapter>, metal packaging. 

Authorized only for uranium-235, plu
tonium-239 or plutonium-241, as 
metal, oxide, or compounds that do 
not decompose at temperatures up to 
149'C <300•F). Radioactiva decay heat 
output may not exceed 5 watts. Radio
active materials in normal form shall 
be packaged in one or more tightly 
sealed metal cans or polyethylene bot
tles within a DOT Specification 2R 
(§ 178.34 of this subchapter> contain
ment vesseL Packages are authorized 
as Fissfie Class 11 and m with materi
als limited in accordance with Table 4: 

TABLE 4-AUTHORIZEO CoNTENTS IN KILOGRAMS (KG) ANO CoNDITIONS FOR SPECIFICATION 6l 

PACKAGES 

Uranlum-235 Plutonfurn 1 -Ueclass DI 
Flsslle class 11 maxlmum number 

HIX<3 2 3<;HIX<10 HIX<10 10<HIX<;20 transport lndex of peckagesi&: 
transpart ve e 

14 •s.e - - 1.3 eo 
- - 2.5 2.4 1.8 50 

1 Plutonlum so!uUons are no1 authorized. 
• H/X ls lhe ndlo of hydrogen to flsslle etoma In lhe lnner contalnmenl - al! sources of hydrogen In lile contalnmen1 

COI1Sidered. 
• Voluma no! to exceed 3.6 lltsrB. 

<2> DOT Specification 6M <§ 178.104 
of this subchapter), metal packaging. 
Authorized only for solid radioactiva 
materials that will not decompose at 
temperaturas up to 121'C<25o•F>. Ra
dioactiva decay heat output may not 
exceed 10 watts. Radioactiva materials 
in other than special form shal1 be 
packaged in one or more tlghtly sealed 
metal cans or polyethylene bottles 
within a DOT Specification 2R 
<§ 178.34 of this subchapter> contain
ment vessel. For fissfie materials: 

m Fissfie Class I packages are Iimit
ed to the following amounts of fissfie 
radioactiva materials: 1.6 kfiograms of 
uranium-235; 0.9 küograms of plutoni
um <except that due to the 10-watt 
thermal decay heat limitation. the 
limit for plutonium-238 is 0.02 kilo
grama>; and 0.5 kfiograms of uranium-
233. The maximum ratio of hydrogen 
to fissfie material must not exceed 
three, including all of the sources of 
hydrogen within the DOT Specifica
tion 2R containment vesseL 

(ii) Maximum quantities of fissfie 
material for Fissfie Ciass 11 and Fissfie 
Ciass 111, and other restrictions are 
given in Table 5. For a Fissfie Ciass 11 
package, the minimum transport 
index to be assigned ls sbown in Table 
6 and for a Fissfie Class m shipment, 
the allowable number of similar pack
ages per conveyance and per transport 
vehicle is shown. Each Fissfie Ciass m 
shipment is aiso subject to the require
ments in§ 173.457. Where a maximum 
ratio of hydrogen to fissfie material ls 
specified in Table 5, only the hydro
gen interspersed with the fissfie mate
rial need be considerad. For a urani
um-233 shipment, the maxlmum inside 
diameter of the inner containment 
vessel must not exceed 12.1 centlme
ters (4.75 inches>. Where necessary, a 
tight fitting steel insert shall be used 
to reduce a Iarger diameter inner con
tainment vessel specified in § 178.104-
3(b) of this subchapter to the 12 centl
meter (4.75 inch> limit. 

669 

t 
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TABLE 5-AUTHORIZED C0N1ENTS FOR SPECIFICATION 6M PACKAGES1 

Uranlum-2333 Uranfum·2354 1 pjutonfum9 D 4 Flsslle 
class 111 

Melal or Compaunds Melal or Compounds Melal or Compounds mmd· 
aDoy alloy Flsslle aDoy mum 

class 11 number 
transport o! 

8 Hl HIX=O HIX<3 HIX=O HIX<3 HIX=O HIX<3 lndex pack· 
HIX=O HIX=O ages per X=O 

~ 
3.6 4.4 2.9 72 7.6 5.3 3.1 4.1 a4 0.1 1,250 

• 42 52 3.5 8.7 9.6 6.4 3.4 4.5 4.1 02 625 
'52 6.8 4.5 112 13.9 8.3 42 4.5 0.5 250 

-·-·~---- ··--·-·-······ -·-·-·-·-· 13.5 16.0 10.1 4.5 
-·--~·-·-· --·-·-·-·- 1.0 125 

--··-·-·- ·-·-···-·- ----·-·· --·--.. ··- 26.0 16.1 ··-·--··-·-- -·-·-·-·-·· -·-·-·-····-· 6.0 25 
.................. -·--·----·-···· ·---····-·· 32.0 19.5 ¡--·---···· --·-·····-·· .................... 10.0 12 

1 Quantity In kllogrmns. 
' Mlnlmum - o! nlutonlum-240 ls 6 welght perent. 
• 4.5 kilognim llmllation of plu10nlum due to 10 - decay - llmlta1lon. 
• For a mixtura o! uraniuJn.236 and p1uton1um an equal amoun1 o1 uraniuJn.236 may be substituted 1or any portian o1 

plulonlumauthorlzed. 
• Maxlmum lnslde dlameler ol Speclfioallon 2R ccntalnment vesse1 not to exceed 12 cent1me1ar (4.75 Inch) (sea per. (b)12)(H) 

ol thls secllon). 
• Granula1ed or powdered ma1al Wi1h any parllcle Iess !han 8 mliiimeleT (025 lnch) In th<l smaDaet dlm-on 19 nol -' Maxlmum permltted umnlum-235 enrk:llm<mtls 93.5 percent. 
• HIX Is the ratio ol hy<frogen to fisslle etoms In the Inner con1a1nment. 

(3) Type B, or Type B(U> or B<M> 
packaging that meets the standards 
for packaging of fissfie materials In 10 
CFR Part 71, and is a.pproved by the 
U.S. Nuclear Regula.tory Commission 
In accordance with § 173.471. 

(4) Type B(U) or B<Ml packaging 
tha.t meets the a.ppllca.ble require
ments for fissile ra.dioactive materials 
in Section VI of the IAEA "Regula.
tions for the Sa.fe Transport of Radio
active Ma.terials, Sa.fety Series No. 6, 
1973 Revised Edition (as a.mended)" 
a.nd for wblch the foreign competent 
a.uthority certificate has been reva.ll
dated by the Director, OHMT In ac· 
cordance with § 173.472. Authorized 
only for import a.nd export sblpments. 

<5> DOT Specifica.tion 20PF-l, 20PF-
2, or 20PF-3 < § 178.120 of this sub
chapterl or Speciflca.tion 21PF-1 or 
21PF-2 (§ 178.121 of this subchapter) 
phenollc-foa.m insula.ted protective 
overpacks, with snugfitting lnner 
metal cyllnders meeting a.ll of the ap
pllcable requirements of §§ 173.24, 
173.411, and 173.412. Handling proce
dures and pa.ckaging criteria sha.ll be 
In accordance with U.S. Depa.rtment of 
Energy Report No. ORQ-651 or ANSI 
Standard N-14.1-1982. Quantities of 
uranium hexa.fluoride are authorlzed 
as shown in Ta.ble 6, with each pack
age to be shipped as Fissfie Class Il, 
and assigned a. mlnimum transport 
lndex as also shown: 

TABLE 6-AUTHORIZED CUANTITIES OF URANIUM HEXAFWORIDE (UFo) AS FISSILE Ci..ASS JI 

Maxlmum lnnet Maximum welght ol 
cyiinder dlame1er UFe contants 

Protectlva overpeck opeclfleatron llWIIber 
Centime-

ter lnch Kllograms Pounds 

20PF-1--···--·--·---·--···········-·················-·· 12.7 5 25 55 

20PF-2 •. ----···-····················-········-····-···-·-- 20.3 8 116 255 

20PF-3 ··························-·-·-··-····--·--·--···-··- 30.5 12 20!1 450 

21 PF-1 1 ··--·-·--·--·--·····--·--·---·-···-
0 76 '30 2.247 4.950 
'76 '30 2.279 6,020 

21 PF-2 1 ... -·---·····--·-·····-···························· '76 '30 2,247 4,950 
'78 '30 2,279 5,020 

1 For 76 centlme1ar cyUJ!(fels. lh<l rnaxlmum penni1ted HIU atomlc ratio 19 0.098. 
' Model 30A Inner cyiinder (Re1erence: ORo:-as1). 
• Model 308 Inner cyUnder (R-ence: ORo:-as1). 

6'70 

Maxlmum 
U-235 Flsslla 
enrlch· Clsee 11 
menl lransport 

(welght Index 
percenl) 

100.0 0.1 
12.5 4.0 
6.0 1.1 
5.0 5.0 
5.0 5.0 
5.0 6.0 
6.0 6.0 



Research and $pedal Programs Admlnlstrotlon, DOY § 173.421 

[Amdt. 1'13-162, 48 FR 10226, Mar. 10, 1983, as amended at 48 FR 13432, Mar. 31, 1983; 48 
FR 31218, July '1, 1983; Amdt. 173-185, 50 FR 11055, Mar. 19, 1985; Amdt. 173-196, 51 FR 
59'13, Feb. 18, 19861 

§ 173.418 Authorized packaging-pyro-
phorie radioaetive material& 

<al Pyrophoric radioactive materials, 
as referenced in § 172.101 of this sub
chapter, in quantities not exceeding A. 
per package shall be packaged in Type 
A packagings which are constructed of 
materials which wiil not react nor be 
decomposed by the contents. Contents 
mustbe: 

(1) In solid form and must not be fis
slle unless excepted by § 173.453; 

<2> contained in sealed and corro
sion resistant receptacles with positive 
closures (friction or slip-fit covers or 
stoppers are not authorlzed); 

(3) Free of water and any contami
nants which would increase the reac
tivity of the material; and 

(4) Made inert to prevent self-igni
tion during transport by elther: 

m Mlxing with large volumes of in
erting materials such as graphite or 
dry sand, or other suitable inerting 
material, or blended into a matrix of 
hardened concrete; or 

(il) By fllling the innermost recepta
ele with an approprlate inert gas. 

(b) In additlon to the applicable re
qulrements of § 173.24 each package 
must be capable of passing the test 
conditions of § 173.465 without Ieak
age of contents. 

§ 173.419 Authorized packaging-oxldizing 
radioaetlve materlals. 

Certain oxidlzing radioactive materi
als, as referenced in § 172.101 of this 
subcha.pter, and which are not fissfie 
materials and not in quantities exceed
ing A., shal1 be paeked in suitable 
inside packagings of glass, metal or 
compatible plastic .and suitably cush· 
ioned with a material which wiil not 
react with the contents. Inner packa.g
ing and cushioning shall be enclosed 
within an outside paekaging of wood, 
metal, or plastic. The package shal1 be 
capable of meeting the applicable test 
requlrements of § 173.465 wlthout 
Ieaka.ge of contents. For shipment by 
air, the maximum quantlty in any 
package may not exceed 11.3 kilo
grama (25 pounds). 

11173.420 Uranium hexafluoride (fissUe 
and Iow specifie aetivlty ). 

<a> In additlon to any other applica
ble requlrements of this subchapter, 
uranium hexa.fluoride, flsslle or low 
specific activity, shall be packaged in 
conformance with the following re
qulrements: 

(1) Before initlal fllling and during 
periodic inspection and test, packag
ings shall be cleaned in accorda.nce 
with American National Standard 
N14.1-1982. 

(2) Packagings used for the transpor
tation of uranium hexa.fluoride on or 
before June 30, 1987 are authorlzed 
for continued use untll further notice. 
Packagings manufactured after June 
30, 1987 shall be designed, fabricated, 
and marked in accordance with-

m American Natlonal Standard 
N14.1-1982; or 

(li) Specificatlons for DOT Cla.ss 
106A multi-unlt tank car tanks 
<§§ 179.300, 179.301, and 179.302 of 
this subcha.pterl. 

(3) uranium hexa.fluoride must be in 
solid form when offered for transpor
tatlon; 

(4) The volume of the solid uranium 
bexafluoride at 70' F must not exceed 
61% of the volumetric capacity of the 
packaging; and, 

(5) The pressure in the package at 
70' F must be Iess than 14.8 psia. 

<b> Packagings of uranium hexa
fluoride must be periodically inspect
ed, tested and marked in accordance 
with American National Standard 
N14.1-1982. 

<el Each repa.ir to a packaging for 
uranium hexa.flouride shall be per
formed in conformance with American 
National Standard N14.1-1982. 
[Amdt. 173-198, 51 FR 41633, Nov. 18, 1986, 
as amended at Amdt. 1'13-199, 52 FR 7582, 
Mar. 12, 1987; Amdt. 173-198, 52 FR 25341, 
Ju1y 6, 19871 

§ 173.421 Limited quantlties of radioaetlve 
materlals. 

Ra.dioactive materials whose activity 
per package does not exceed the limits 
specified in § 173.423 are excepted 



§ 173.421-1 

from the specification packaglng, ship.. 
plng paper and certification. marklng, 
and labeling requirements of this sub
chapter and requirements of this sub
part if: 

(a) The materials are packaged in 
strong, tight packages that will not 
leak any of the radioactiva materials 
durlng conditions normally incldent to 
transportatlon; 

(b) The radiation level at any point 
on the externa! surface of the package 
does not exceed 0.5 millirem per hour; 

(c) The nonfixed <removable) radio
active surface contamination on the 
externa! surface of the package does 
not exceed the llmlts specified in 
§ 173.443(al; 

(d) The outside of the inner packag
lng or if there ls no lnner packaglng, 
the outside of the packaglng itseif 
bears the marking "Radioactiva"; 

<e> Except as provlded in § 173.424, 
the package does not contain more 
than 15 grams of uranlum-235; and 

(f) The material ls otherwise pre
pared for shipment as specified in 
§ 173.421-1. 

[Amdt. 173-162, 48 FR 10226, Mar. 10, 1983, 
as amended by Amdt. 173-167,48 FR 30137, 
June 30, 1983] 

§ 173.421-1 Additional requlrements for 
excepted radioactive materials. 

<al Excepted radioactiva materials 
prepared for shipment under the pro
vislons of § 173.421, § 173.422, 
§ 173.424, or § 173.427 must be certi
fied as belng acceptable for transpor
tatlon by havlng a notice enclosed in 
or on the package, included with the 
packlng llst, or otherwise forwarded 
with the package. This notice must in· 
elude the name of the consignor or 
consignee and the statement "This 
package conforms to the conditions 
and lim.ltations specifled in 49 CFR 
173.421 for excepted radioactiva mate
rial, lim.lted quantity, n.o.s., UN2910; 
49 CFR 173.422 for excepted radioac
tiva material, instrumenta and articles, 
UN2911; 49 CFR 173.424 for excepted 
radioactive material, articles manufac
tured from natural or depleted uranl
um or natural thorium, UN2909; or 49 
CFR 173.427 for excepted radioactiva 
material, empty packages, UN2908", as 
appropriate. 

49 CFR Ch. 1 (10.1-87 Edltlon) 

(bl An excepted radioactlve material 
classed radioactive material and pre
pared for shipment under the provl· 
sions of § 173.421, § 173.422, § 173.424, 
§ 173.427 or § 173.421-2 is not subject 
to the requirements of this subchap
ter, except for: 

(1) Sections 171.15, 171.16, 174.750, 
176.710 and 177.861 of this subchapter 
pertainlng to the reporting of inci
dents and decontamination when 
transported by a mode other than a.ir; 
or 

(2) Sections 171.15, 171.16, 175.45, 
and 175.700(b) of this subchapter per
taining to the reporting of incidents 
and decontamination if transported by 
a.ircraft. After May 2, 1989, it is also 
necessary to comply with §§ 173.448(f) 
and 176.700(c) of this subchapter. 
<Approved by the Offlce of Management 
and Budget under control number 2137-
0039) 
[Amdt. 173-167, 48 FR 30137, June 30. 1983, 
as amended by Amdt. 173-187,50 FR 18667, 
M&y 2, 1985; Amdt. 173-196, 51 FR 6973. 
Feb. 18, 1986; Amdt. 173-202, 52 FR 16949, 
May 1, 1987; Amdt. 173-204, 52 FR 36672, 
Sept. 30, 19871 

§ 173.421-2 Requlrements for multiple 
hazard Umited quantity radioactlve 
materials. 

(a) Except as provlded in paragraph 
(b l of this section or in § 173.4 of this 
subchapter, when a limited quantity 
radioactiva material meets the defini
tion of another ha.zard class, it shal1 
be: 

(1) Classed for the additional 
hazard; 

(2) Packaged to conform with re
quirements specified in § 173.421(al 
through (e) or § 173.422(&) through 
(g), as appropriate; and 

(3) Offered for transportatlon in ac
cordance with requirements applicable 
to the hazard for which lt is classed. 

<bl When a limited quantlty radioac
tiva material meets the definition of 
an ORM-A, B, or e, or is a combusti
ble liquld in a packaglng havlng a 
rated capaclty of 110 gallons or less, lt 
shall be: 

<1> Ciassed radioactiva material if: 
(i) The material is not a hazardous 

waste or hazardous substance; and 
<lll The material is offered for trans

portation in a mode to which requlre-
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menta of this subchapter pertalning to 
the speclfic material and hazard class 
do not apply; 

<2> Classed combustible liquid or 
ORM-A, B, ore, as appropriate, if: 

m The material is a haza.rdous waste 
or haza.rdous substance; or 

<ü> The material is offered for trans
portation in a mode to which require
menta of this subchapter pertalning to 
the specific material and haza.rd class 
do apply; 

(3) Packaged to conform with re
quirementa specified in §§l73.421<a> 
through <e> or 173.422(a) through (g), 
as appropriate; and 

(4) Offered for transportation in ac· 
cordance with requirementa applicable 
to the haza.rd for which it is classed. 

<c> A limited quantity radioactive 
material which is classed other than 
radioactive material under provisions 
of paragraphs (a) or (b) of this section 
is excepted from requirementa of 
§§ 173.421-1(a), 172.203(d), and 
172.204(c)(4) of this subchapter if the 
entry "Limited quantity radioactive 
material" appears on the shipping 
paper in association with the basic de
scription. 

(d) After Ma.y 2, 1989, a limited 
quantity radioactive material classed 
other than radioactive material may 
not be offered for transportation 
aboard a pa.ssenger-carrying aircraft 
unless that material is intended for 
use in, or incident to, research, medi
cal diagnosis or treatment. 
tAmdt. 1'73-16'7, 48 FR 30138, June 30, 1963, 
as amended by Amdt. 173-187,50 FR 18668, 
May 2, 1985; Amdt. 1 '73-202, 52 FR 15949, 
May 1,1987] 

§ 173.422 Exceptions for Instrumenta and 
articles. 

Instrumenta and manufactured arti
cles (including clocks, electronic tubes 
or apparatus> or similar devices having 

radioactive materials in gaseous or 
non-dispersible solid form as a compo
nent part are excepted from the speci
fication packaging, shipping paper and 
certification, marking and labeling re
quirementa of this subchapter and re
quirementa of this subpart, if: 

<a> The activity of the instrument or 
article does not exceed the relevant 
limit listed in Table 7 in § 173.423; 

(b) The total activity per package 
does not exceed the relevant limit 
listed in Table 7 in § 173.423; 

(c) The radiation Ievel at 10 centime
ters (4 inches> from any point on the 
extemal surface of any unpackaged in
strument or article does not exceed 10 
millirem per hour; 

(d) The radiation level at any point 
on the external surface of a package 
bearing the article or instrument does 
not exceed 0.5 millirem per hour, or, 
for exclusive use domestic shipmenta, 
2 millirem per hour; 

(e) The nonfixed (removable) radio
active surface contamination on the 
extemal surface of the package does 
not exceed the limita specified in 
§ 173.443(a); 

(f) Except as provided in § 173.424, 
the package does not contain more 
than 15 grama of uranium-235; and 

(g) [Reservedl 
(h) The instrument or article is oth

erwise prepared for shipment as speci
fled in § 173.421-1. 
[Amdt. 173-162, 48 FR 10226, Mar. 10, 1983, 
as amended by Amdt. 1'73-167, 48 FR 30138, 
June 30, 1983; Amdt. 173-162, 48 FR 31218, 
July 7, 1983; Amdt. 173-16. 48 FR 50460, 
Nov. 1, 19631 

§ 173.423 Table of activity llmits-except
ed quantities and articles. 

The limita applicable to Instrumenta, 
articles, and limited quantitles subject 
to exceptions under §§ 173.421 and 
173.422 are shown in Table 7: 

TABL.E 7-ACTIVITY UMJTS FOR LIMITED QUANTJTIES, INS'mUMENTS, ANO ARTICLES 

aon11s: 

Nalure o! contanls ~--------~~~~~mm~~------~----~~~ 
lnalnnnent mm arllcle llmlts ' Package llmlts 

Speclallorm.----·---·-· 1o-•A. -·--···-·······-·-············ A.-----·--··-·-·-·-·--·-······ 1o-•A.. 
Other forma--·-·--·--·--· 1o-'Aa.-·-····-·········--··-·--·-· "'··-·--·---·-···-·-·-·-·--· 1o-•A.. 

1 
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TABLE 7-ACTIVITY lJMITS FOR lJMITED 0UANTITIES, INSTRUMENTS, ANO ARTICLES-Contfnued 

Nature o! contents f-------....:lnstruments==::::.;and::::.:artlcl=es=----------j Matarlals oa<:l<age 
lnslrumenl and artlcla llrnlls ' Package llmlls llm!ls 

Uqulds: 
Trillatad waler: 

<0.1 Cl/lltBr ••• _._·-·-·-·-·-·-·· --·-························-·-·····-····· -···-·-·-·-·········-····-·-·············· 1000 Cur!oo. 
0.1 CIID 1.0 Cl/1.·-··-···-······ -···-·-·······-·····-···-···--··-··-· -···-···--··········-···············--·· 100 Curles. 
> 1.0 Clllltar .•.•..•.•...........•...... -·····-·····-···-···-·-·-············ --·······················-·-······--····- 1 CUrle. 
OUter llqulda ••••••.••..••• ·--···- 10-•A, ·····-····-············-·········· 1o-'A.-·-·--·····-·-··-····-······· 1o·•~o,. 

Tritlum • ·······-·-·-·-·-·-·-···- 20 Curles .•........•.• ·-·····-·····- 200 CUrles •.• ·-·-·····-·-··········· 20 Cur!oo. 
Spec1al form ..... ,_._ ................... 1o-0At ········-·-···-·--·-·-····-·- 10-uAl ............................................ 1o-aAt. 
other forrns ................................. 1Q-11A:a ............................................ 1o-nAa ............................................ 10-oPa. 

'For mixture o! radlonuclldas sae § 173.4:r.l(b). 
' Thase values also epply ID tr!1lum In actlvaled lumlnous palnl and tr!1lum adsorbed on ooUd oan1ers. 

[Amdt. 173-182, 48 FR 10226, Mar. 10, 1983, as o.mended a.t 48 FR 13432, Mar. 31, 1983: 48 
FR 31218, JU]y 7, 19831 

§ 173.424 Exeepted artleles eontaining nat
ural uranium or thorium. 

Ma.nufactured articles in which the 
sole radioactiva material content is 
natural or depleted uranium or natu
ral thorium a.re excepted from the 
specification packaging, shipping 
paper a.nd certification, ma.rking a.nd 
labeling requirements of this subcha.p
ter a.nd requirements of this subpart 
if: 

<a> The outer surfa.ce of the uranium 
or thorium is enclosed in a.n inactive 
shea.th made of metal or other durable 
protective material; 

<b> The conditions specified in 
§ 173.421 (b), <e>, a.nd <d> a.re met; a.nd 

<e> The article is otherwise prepa.red 
for shipment as specified in § 173.421-
1. 

[Amdt. 173-162, 48 FR 10226, Mar. 10, 1983, 
a.s o.mended by Amdt. 173-167, 48 FR 30138, 
June 30, 1983; Amdt. 173-162, 48 FR 31218, 
JU]y 7. 1983] 

§ 173.425 Transport requirements for low 
speelfie activity (LSAl radioactive ma
terlals. 

In addition to other applicable re
quirements specified in this subchap
ter, low specific activity CLSA> materi
als shall be transported in accorda.nce 
with pa.ragraph (a) of this section, or 
if transportad as exclusive-use may be 
transported in a.ccorda.nce with pa.ra
graph <b> or <e> of this section. 

<a> DOT Specification 7A <§ 178.350 
of this subchapter> Type A package. 

The requirements of § 173.412 (a.), <b>, 
(d), a.nd <n> do not a.pply. 

<b> Packaged shipments of LSA ma
terial consigned as exclusive use shaJl 
either be in a.ccorda.nce with pa.ra
graph <a.> of this section or shall 
comply with the following in which 
case they a.re excepted from specifica.
tion packaging, ma.rking a.nd la.beling: 

< 1> Ma.terials must be pa.ckaged in 
strong, tight pa.ckages so tha.t there 
will be no lea.kage of radioa.ctive mate
rial under conditions norma.lly inci
dent to transporta.tion. 

<2> Pa.ckages must not ha.ve a.ny sig
nifica.nt remova.ble surface conts.mina.
tion (see § 173.443). 

(3) External radia.tion levels must 
comply with § 173.441. 

< 4) Shipments must be loaded by 
consignor a.nd unloaded by consignee 
from the conveya.nce or freight con
ta.ined in which originall.y loaded. 

<5> There must be no loose radioac
tive material in the conveyance. 

(6) Shipment must be bra.ced so as to 
prevent shifting of la.ding under condi
tions norma.lly incident to transporta.
tion. 

<7> Except for shipments of uncon
centrated uranium or thorium ores, 
the transport vehicle must be pla.card
ed with the pla.cards prescribed in ac
corda.nce with Subpart F of Part 172 
of this subcha.pter, as appropriate. 

(8) The exterior of each outside 
package must be stenclled or other
wise ma.rked "Radioactive-LSA". 
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(9) Speclfic instructions for malnte
nance of exclusive use shipment con
trol& must be provided by the shipper 
to the carrier. Such instructions must 
be included with the shipping paper 
information. 

(10> Transportation by alrcraft ls 
prohibited. 

<c> Unpackaged Cbulk) shipments of 
LSA material& shall be transported 
only in exclusive use closed transport 
vehicles and shall comply with the fol
lowlng: 

Cl) Authorized materials are limited 
to the following: 

m Uranium or thorium ores and 
physical or chemical concentrates of 
those ores. 

(ti) Uranium metal or natural thori
um metal, or alloys of these material&. 

Cüi> Materials of low radioactive con
centration, if the average estimated 
radioactivity concentration does not 
exceed 0.001 millicurie per gram and 
the contribution from materials with 
an A. value (see § 173.435> of less than 
0.05 enrie does not exceed one percent 
of the total radioactivity. 

Civ> Objects of nonradioactive mate
rial externally contaminated with ra
dioactive material, if the radioactive 
material ls not readily dispersible and 
the surface contamination, when aver
aged over one square meter, does not 
exceed 0.0001 millicurie per square 
centimeter of radionuclides for which 
the A. value ls less than 0.05 or 0.001 
millicurie per square centimeter of 
other radionuclides. Such objects must 
be suitably wrapped or enclosed. 

<2> Bulk liquids must be transported 
in the followlng: Ci> Specification 
103CW, 111A60W7 <§§ 179.200, 
179.201, 179.202 of this subchapter> 
tank. cars. Bottom openlngs in tanks 
prohibited. 

(11) Specification MC 310, MC 311, 
MC 312, or MC 331 (§ 178.343 or 
§ 178.337 of thls subchapter) cargo 
tanks. Authorized only where the ra
dioactivity concentration does not 
exceed 10 percent of the specified low 
specific activity levels Csee 
§ 173.403Cn». The requirements of 
§ 173.412Cn) do not apply to these 
cargo tanks. Bottom fittlngs and 
valves are not authorized. Trailer-on
flat-car service is not authorized. 

(3) Externa! radiation levels must 
comply with § 173.441(b). 

<4> Shipments must be loaded by the 
consignar, and unloaded by the con
signee from the conveyance or fre!ght 
container in which origlnally loaded. 

(5) Except for shipments of uncon
centrated uranium or thorium ores, 
the transport vehicle must be placard
ed with the placards prescribed in 
Subpart F of Part 172 of thls subchap
ter, as appropriate. 

(6) There must be no lea.kage of ra
dioactive materials from the vehicle. 

<7> Specific instructions for malnte
nance of exclusive use shipment con
trol& must be provided by the shipper 
to the carrier. Such instructions must 
be included with the shipping paper 
information. 

<8> Transportation by aircraft 1s pro
hibited. 

(d) Except for transportation by alr
craft, low specific activity material 
that conforma with the provisions 
specified in 10 CFR 20.306 1s excepted 
from all requirements of thls subchap
ter pertaining to radio-active materials 
when offered for transportation for 
disposal or recovery. A material which 
meets the definition of another hazard 
class is subject to the provisions of 
thls subchapter relating to that 
hazard class. 
CThe lnformatlon collection requlrements 
contalned in po.ragraph <bJC9J were a.p
proved by the Offlce of Mana.gement a.nd 
Budget under control number 2137-0536. 
The lnformat!on collection requlrements 
contalned in po.ragraph CcJ<7J were a.pproved 
by the omce of Ma.na.gement a.nd Budget 
under control number 2137-0534) 
C49 U.S.C. 1803, 1804, 1808: 49 CFR 1.53, 
App. Ato Part lJ 
ú\mdt. 173-162, 48 FR 10226, Mar. 10, 1983, 
as a.mended bY Amdt. 173-162,48 FR 31218, 
July 7, 1983; Amdt. 173-178, 49 FR 38134, 
Sept. 27, 1984; Amdt. 173-188, 50 FR 23813, 
June 6, 19851 

§ 173.427 Empty radioa.etive ma.teria.ls 
packoging. 

A packaging which previously con
tained radioactive materials and has 
been emptied of contents as far as 
practical, 1s excepted from the ship
ping paper and certification, marking 
and labeling requirements of thls sub-
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cbapter, and from requirements of 
tbis subpart, provided that: 

<al It complies with the require
ments of § 173.421 <bl, Ce), and Ce>; 

Cb> The packaglng ls in unimpaired 
conditlon and ls securely closed so 
that there will be no leakage of radio· 
active material under conditions nor· 
maliy incident to transportation; 

Col Internal contamination does not 
exceed 100 times the lim1ts in 
§ 173.443; 

(d) Any labels previously applied in 
conformance with Subpart E of Part 
172 of tbis subchapter are removed, 
obliterated or covered and the 
"Empty" label prescribed in § 172.450 
ls affixed to the packaging; and 

(e) The packaglng ls prepared for 
shipment as specified in§ 173.421-1. 
[Amdt. 173-162, 48 FR 10226, Mar. 10, 1983, 
as amended by Amdt. 173-196, 61 FR 6973, 
Feb. 18, 1986; Amdt. 173-204, 52 FR 36672, 
Sept. 30, 1987] 

§ 1 '13.431 Aetivity Hmits for Type A and 
Type B packages. 

Ca> A Type A package shall not con· 
tain a quantity of radioactivity greater 
than A, <for special form radioactive 
material> or A. <for normal form radio· 
active material) as Iisted in § 173.435, 
or for radioactive materials not Iisted 
in § 173.435, as determined in accord
ance with § 173.433. 

<b> The lim1ts on activity contained 
in a Type B, Type B<Ul, or Type B<Ml 
package are those prescribed in 
§ 173.416 or in the applicable approval 
certificate under § 173.471 or § 173.473. 
[Amdt. 173-162, 48 FR 31218, July 7, 19831 

§ 173.433 Requirements for determlnation 
of A, and A. values for radionueHdes. 

(a) Stngle nuttonuclides. < 1) For 
single radionuclides of known identity, 
the values of A, and A. are those gtven 
in the table in § 173.435. The values of 
A, and A. are also applicable for ra
dionuclldes contained in <a,n) or (')',nl 
neutron sources. 

(2) For any single radionuclide of 
known identity, which 1s not Iisted in 
§ 173.435, the values of A, andA. shall 
be determined in accordance with the 
following: 

(1) lf the radionuclide emits only one 
type of radiatlon, A. ls determined in 
accordance with paragraphs <a><2><1l 

49 CFR Ch. 1 (10-1-87 Edltlon) 

<A>. (B), <Cl, and <D> of tbis section. 
For radionuclides emitting different 
kinds of radiation, A, ls the most re
strictivo value of those determined for 
each kind of radiation. However, in 
both cases, A, ls restricted to a maxi
mum of 1000 curies. lf a parent nu
clide decays into a shorter lived 
daughter, of a half-life not greater 
than 10 days, A, ls calculated for both 
the parent and the daughter, and the 
more lim1tlng of the two values ls as
signed to the parent nucllde. 

<A> For gamma emitters, A, ls deter
mined by the eXPression: A,= 9/r 
curie 
where r 1s the gamma-ray constant, 
correspondlng to the dose in roentgens 
per hour at 1 meter per curie; the 
number 9 results from the choice of 1 
rem per hour at a dlstance of 3 meters 
as the reference dose-equivalent rate. 

(B) For x-ray emitters, A, ls deter
mined by the atomic number <Z> of 
the nuclide: 
z..; 55 A, = 1000 curies 
for z > 55 A, = 200 curies 

<C> For beta emitters, A, ls deter
mined by the maximum beta energy 
<E .... > accordlng to Table 8: 

TABLE 8-A1 FOR BETA EMJTTERS 

E...(Me\1) A,(curlee) 

<0.5 1000 
0.5-<1.0 300 
1.G-<1.6 100 
1.5-<2.0 :ro 

~2.0 10 

(D) For alpha emitters, A, ls deter
mined by the eXPression: 
A,=1000A. 
where A. 1s the value Iisted in Table 9: 

TABLE 9-A:, VALUES 

Atomlc Hall-file leos 
nurnber !han 1,000 days 

Hall-file 1 ,000 
days"' 108 

yeers 

1 to 81.-. 3 curios---·-··· 60 mlllloUrles..--. 3 curlee. 
82 and 2 ____ ..... 2 --·--· 3 curJee. 

alxlve. 

• • 
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<ü> For asslgnment of A. values, A. is Total actlvlty of 
R. the more restrlctlve of the following 

val u es: 
<Al The correspondlng A.. 
<Bl The value A. obtained from 

Table 9. 
(3) For any single radlonucllde 

whose identity is unknown, the value 
of A, is 2 curles and the value of A. is 
0.002 curles. However, lf the atomlc 
number of the radionucllde is Iess 
than 82, the value of A, is 10 curles 
and the value of A. is 0.4 curles. 

(b) Mi3:ture of radionuclides, includ· 
ing radioactive decay chains. (1) For 
mixed fission products, where a de
tallad analysis of the mixture is not 
carrled out, the following actlvity 
llmlts apply: 

(!) A,=10 curles. 
(ü> A.=0.4 curles. 
(2) A single radioactiva decay chain 

is considerad to be a single radlonu
cllde when the radionuclldes are 
present In their naturally occurrlng 
portions and no daughter nucllde has 
a half-llfe either Ionger than 10 days 
or longer than that of the parent nu
cllde. The activity to be taken lnto ac
count and the A, or A. value to be ap
pllad are those corresponding to the 
parent nucllde of that chain. When 
calculating A, or A. values, radlation 
emltted by daughters must be taken 
lnto account. However, In the case of 
radioactiva decay chalns In wlúch any 
daughter nucllde has a half-llfe either 
longer than 10 days or greater than 
that of the parent nucllde, the parent 
and daughter nuclldes are considerad 
to be mixtures of different nuclldes. 

(3) In the case of a mixture of differ· 
ent radionuclldes, where the ldentity 
and activity of each radlonucllde is 
known, the permissible actlvity of 
each radionucllde Rt. R., ... R. must 
be such that F, + F. + ... F. is not 
greater than unlty, when-

F.= 

Total actlvlty of 
R, 

A.<R.> 
Total actlvtty of 

R. 

Where .A¡ (R,, R. ... R.l is the value 
of A, or A. as approprlate for the nu
cllde R., R. ... R.. 

(4) When the identity of each radio· 
nucllde is known but the individual ac
tivities of some of the radionuclides 
are not known, the formula given in 
subparagraph (3) of this paragraph 
must be appllad to establish the values 
of A, or A. as approprlate. All the ra· 
dionuclldes whose Individual activities 
are not km.own (but whose total activi
ty is known> must be classed In a 
single group and the most restrlctive 
value of A, or A. applicable to any one 
of them shal1 be used as the value of 
A, and A. In the denominator of the 
fraction. 

(5) When the identity of each radio
nuclide is known but the Individual ac
tivity of the radionuclides is not 
known, the most restrictiva value of A, 
or A. appllcable to any one of the ra
dionuclldes present is the applicable 
value. 

(6) When the identity of the radion
uclldes is not known, the value of A, is 
2 curles and the value of A. is 0.002 
curles. However, lf alpha emltters are 
known to be absent, the value of A. is 
0.4 curles. 
lAmdt. 173-162, 48 FR 10226, Mar. 10, 1983; 
48 FR 13432, Mar. 31, 1983, as amended at 
48 FR 31218, July 7, 1983; Amdt. 173-185, 60 
FR 11066, Mar. 19, 19861 

!1173.434 Aetivtty-mass relationships for 
mnmium and natural thorium.1 

Radloal:tlYa material Curfso por Gmms por 
gram curia 

Uranlum-(Wt% "' U pn¡sent): 
0.45..................................... 5.0 X 10"' 2.0 X lO' 
0.72 (nalural) .......................... 7.05 X 10"' 1.42 X lO' 
1.0..................................... 7.8 X 10"' 1.3 X lO' 
1.5................................... 1.0 X 10·• 1.0 X lO' 
5.0.................................. 2.7 X 10"' 3.7 X lO' 
10.0................................... 4.8 X 10·• 2.1 X lO' 
20.0................................. 1.0 X 10·• 1.0 X lO' 
35.0.................................. 2.0 X 10·• 6.0 X 10' 
50.0................................... 2.5 X 10·• 4.0 X 10' 
90.0 .............................. __ 5.8 X 10"' 1.7 X 10' 
113.0................................... 7.0 X 10"' 1.4 X 10' 
95.0.................................. 9.1 X 10"' 1.1 X 10' 

6'77 



§ 173.435 --
Nldural -······-·-·-·--·-·- 2.2 X lO-' 4.6 X lO' 
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• Tha fl¡¡ure& for uranlum 1- reprusenta!lve valuea for 
!he act1v11y of uranlum-234 whlch 18 ooncentraled durjng !he 
enrlchment process. The act1v11y for 1horltBn ~ !he 
equlllbrlum cOncentratlon DI tharlum-228. 

§ 173.436 Table of A, andA. values for radlonuelides. 

227M-·-·-

228- ............. 
105 .... ~ ....... 
110m._ .......... 
111.._.,_ ....... 
241m ............ 

243m ............ 
37., 

(com-
pressed 
ar 
uncom-
pressed). 

41.,. 
(UfiCOif>-
pressed). 

41.,. 
(corn-
pressed). 

73-'-._ ........... 
74As-·--·-· .. 
78.,\s ................ 
77As ................ 
211,u .............. 

193Ait-·--·-
196Jt.D ............. 
198u ............. 
199&a---·-· 
131•··-·-·· 
133,..·-·--·· 140,.._. ___ 
7a. .................. 

20Bn.·---·-
207m·-·-·-
210.."""-·-
21281 .............. 

2491111--·-·-· 

77~ ................ 

112a.·-·-·-·--
11c ................. 

'""·-·-···-·-45ea ................ 

47ca ................ 
108Cd-··--·-

Element 
andotomlc 

number 

Aollnlum 
(88). 

.. --·-····--·-
Sllver (41) --
······-·-·-·--
······---·----(95)'. 

·--·--·---· 
Argon (18) .... 

----·-·--
______ ......... 

Arsenlc (33)-
............... ---· 
·--·-·--·--· ....... .-............... 
As1a!lne 

(85). 
Goid (79)---
-·---............ 
-·-·--·--·---·-·-·--· .. 
Barlum (58) •.• 

......................... 

......................... 
Bery!Uum 

(4). 
Blsmuth 

(63). 
................. _... .. 
...... .-........ -..... 
......................... 
BerkeUum 

(87). 
Bromlne 

(35). 
·-..................... 
C&rbon (6) ·-· ...... ,_ .............. 
Celclum 

(20). 
......................... 
Csdmlum 

(48). 
115m.,_. __ .......................... 
1 16~:~~ .. ·-·--· ......................... 
139o. ---·-· certum (58).-
141c. ............ .......................... 
143, ··-··-···· .......................... 
144c. ··-·---· ·---·-·--·-· 

1000 

10 
40 

7 
100 

6 

8 
1000 

20 

1000 
20 
10 

300 
200 

200 
30 
40 

200 
40 
40 
20 

300 

5 

10 
100 

B 
1000 

70 

a 
20 

1000 
1000 

20 
1000 

30 
80 

100 
300 

80 
10 

0.003 

4 
40 

7 
20 

0.006 

0.006 
1000 

20 

400 
20 
10 
20 

7 

200 
30 
20 
25 
40 
10 
20 

300 

6 

10 
4 
e 
1 

25 

a 
20 
80 
25 

20 
70 

30 
20 

100 
26 
20 

7 

Svmbol DI 
radlonucllde 

249cr·-·-· .. ·-

250cr----·-· 
252a-··---· 
38c--·-·--·· 
38c>·-·---·· 
242o.·---·· 
243o.-·-·-
244c..--·--
245em, ............ 
246o.---
5ea,..-.......... 

57eo·········-·-· 
58mc. ....•• -·-· 
58,··-·-·--· 
60ea ............... 
61er---·-·-· 

1211c.-.---·· 

Element 
andotomlc 

numl>er 

Ca!Homlum 
(98). 

--·---·---......................... 
Chlorlne 

(11). 
........................ 
CUrium (96)-

......................... 

......................... 

......................... 

......................... 
Coball (21)-.• 

......................... 

......................... 

......................... 
··-·---·--
Chromlum 

(24). 
Ceslurn (55)_ 

131c.--·--·· ··-·······-·-·-·-· 
134nto. ··-·-.. ..... -................. 
134,..·-···-··· ....... ·--·-·-· 
135c.-............. .............. - ...... 
138c. .............. ·-·--·-·---· 
13701 .............. ......................... 
B4c.··-·-·- Copper (28) .• 
67ca ............... ................ .-...... 
1 85, -·-·--· DysprosJurn 

(88). 

166,. --··-·-·· ······-·-·-·---169,... ___ .. Erblum (BB)-
171Er---· ........ . ....................... 
152m, •....• - .. Europlum 

(63). 

152&1·--·-·-. ........................ 
154s.·--·-·- ·-··-·-·····-·-··-· 
1SS..·--·-·-. ........................ 
18,.·-·-·--···· Fk>Urlne(B)-· 
52,. ................ !ron (26) -··-· 
BSve-·-.......... ......................... 
69v.-·-········-· ......................... 
87u. ............... Galllum (31) .. 

BBn.·-·---· ......................... 
12o.·--·--·· ......................... 
153..--·-·- GadoHnlum 

(64). 

153..··-·-··-·· ......................... 
68oe ............... Gennenlum 

(32). 
71aa ............... ......................... 
3a-·-··--·-·- Hydrogen 

(1) Sea 
T-Trillum. 

181m .............. Hafnlum 
(72). 

197m1111 .......... Meroury 
(60). 

197sa-·-·-·-·· -·--·--·-·--

R'7R 

2 0.002 

7 0.007 
2 0.009 

300 10 

10 10 
200 0.2 

9 0.009 
10 0.01 
e 0.008 
e 0.008 
5 5 

90 90 
1000 1000 

20 20 
7 7 

600 600 

40 40 
1000 1000 
1000 10 

10 10 
1000 25 

7 7 
30 10 
90 25 

200 25 
100 20 

1000 200 
1000 25 

50 20 
30 30 

20 10 
10 5 

400 80 
20 20 

5 5 
1000 1000 

10 10 
100 100 
20 20 

7 7 
200 100 

300 20 
20 10 

1000 1000 
............................. .......................... 

30 25 

200 200 

200 200 
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Svmbol ol Sement 
rruliOI1IICIIda and a1omfc 

number 

l!ll3a.··--- ........ -.............. 
16llm.·-·--- Holmlum 

(67). 
123t---·-- ladina (53)-· 
125, ---·-·- ··--·--·---· 
126,--·-- ......................... 
126, ---·-·- ......................... 
131¡ ............... ·--·-··-·-·-· 
132t-·-·····-·- .................. -. 
133, -··-····-·- ......................... 
134, --·-·-·- ........... _ ........... 
135, -·--·-- ·-·-·--·-·-· 
111la---·-.. lndlum (49)-
113mm--·--·--·--·---· 
114m~z~ ........... ·-·-·--·-·--· 
115mr.. ........... ·-·-·---·--· 
1SO..----- lrldlum (77) -· 
192k -·-·--- -·-·-----· 
194,.. •... ·--·· ......................... 
42a ........ ·--·· Porasslum 

(19~ 

49a--·-·--- ·---·--·-·-85mx, Klyp1Dn (38) • 
(urn:om-
pressed). 

85m,., ............ -.......... 
(oom-
pressed). 

SS., ---·-·-·-··--
(unc:orn-
pressad). 

SS., ···--·---·--
(oom· 
pressad). 

87., .. ----·---
(um:orn-
pressad). 

87., ---·--·---(OOm· 
pressad). 

140,.-·--·-·· l.an1hanum 
(57). 

UA.-·-·-·-·-· Lcw spaclflc 
ac1Mty 
matarla!-... 
§ 173.403. 

177,. ............. l..utellum 
(71). 

liPP·-·-............ Mixed 
flssllln 
prOOUots. 

2Bar.·-·--·-· Magneslum 
(12). 

52Jl!l·-·--·-· Manganesa 
(25). 

64, .•.•..•.•. .......................... 
56x.·-·-·-··· .......................... 
99ar.·---·-·· Molybde-

num (42). 
13, •.•.....•.•.• Nl1rogan (7) -
22xa·-·-·-·-· Sodlum (11). 

24,. ·--·-·-·---·-·--·-93m,o,·-·-·-· Nloblum 
(41). 

9S..·--·-···· .......................... 
97!ib·-·-·-·-....... _ ................ 
147w--· .. ·-· Neodymlum 

(60). 
149,.,----· .......................... 
69, ......•.•..... Nlokol (28) ••• 

80 
30 

50 
1000 

40 
1000 

40 
7 

30 
8 

10 
30 
80 
30 

100 
10 
20 
10 
10 

20 
100 

3 

1000 

5 

20 

0.6 

30 

............................. 

300 

10 

6 

5 

20 
5 

100 

20 
8 
5 

1000 

20 
20 

100 

30 
1000 

8ernent 
Symbol al and atomfc 

rruli01111Ciida number 

25 63m·-·--·-·· ··--·--·-·--
30 115m··--·-·-·· ··--·-·-·-·--

2371irp··-·····-·· Naptunlum 
50 (93). 
70 239m.·-·-·· ........................ 
10 185c. ·-·-·-·· Osmlum 

2 (76) . 
10 191o. ............ ........... _____ 
7 191EQQs .......... ......................... 

10 193,. ·--···-·· . ........................ 
8 32p ................ Phosphorus 

10 (15). 
25 230,. ···-·-·· Prolacilnlum 
60 (91). 
20 231 ... ·---·· ......................... 
20 233,. ·-·---··-·--·-·-·-
10 201f'b ............ Laad (82) •. _ 

10 210,., ·-··-·--··-·--·----
10 212n. ............ .............. _. __ 
10 103, ·-·-·-·· Paila<llum, 

(46~ 
10 103, ·---·· ··--·-·--·-·-

100 147Pm ---·· Promethlum 
(81). 

149¡.., .... ·--·---·-
3 210Po ,_ ....... Polonlum 

(94~ 
142., ·---·· Prasaodyml-

1000 wn(59). 
149¡., ·----·-·---·--·-
191n ·-·--- Pla1lnum 

5 (75). 
193m, --· ···-·--·--· .. ·-197m, ·--· ... ---·---·-· 

20 197,. .......................... 
238,.. ········-· • Plutonlum 

(94)'. 
0.6 238,.. ·-·--· .......................... 

240, ·-·-··· ......................... 
241,. ·--·-· ... -·--·--·-·-

30 242,. ·····-··· .......................... 
223,.. ·-··-·-· Radlum (88). 

.......................... 224,. ········-· . ......................... 
228,. ·-·-·-· .......................... 
228,. ·--·-.......................... 
81Rb .............. Rubldlum 

(37). 
25 6llm. ·······-···· .......................... 

87~~:~~-··-·--.......................... 
0.4 Rb (natural) •• --·--·---·-

1Be a.-·--· Rhanlum 
(75). 

6 187 Re·-·--· ......................... 
188 Re .......... . ......................... 

5 Ra(natural). .......................... 
103ma. ........ Rhodlum 

20 (45). 
5 100.. ·········-. ......................... 

20 222----·- Radcn (88) •.• 
97aa .............. Ruthanlum 

10 (44). 
8 100... -·-·-·-· ......................... 
5 105:aa ............ ......................... 

200 10S.. -·-·-·- ......................... 
35s-·--·-·- Sulpltur (16) •• 

20 122,.-·-·-- Antlmony 
20 (61). 
20 124.,. .•.•..••• -·--·--·-·-· 

125m..-·--·--·-·-·--·--· 
20 46s.-·-·-·-- Scandlum 

900 (21). 
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1000 100 
10 10 
5 0.005 

200 25 
20 20 

600 200 
200 200 
100 20 
30 30 

20 0.8 

2 0.002 
100 100 
20 20 

100 0.2 
6 5 

1000 700 

100 20 
1000 25 

100 20 
200 0.2 

10 10 

300 20 
100 100 

200 200 
300 20 
300 20 

3 0.003 

2 0.002 
2 0.002 

1000 0.1 
3 0.003 

50 02 
6 0.6 

10 0.05 
10 0.05 
30 25 

30 30 
UnDmlled Unllmlled 
Unllmlled Unllmlled 

100 20 

UnUmlted UnUmlted 
10 10 

Unllmlted Unllmlted 
1000 1000 

200 26 
10 2 
80 80 

30 25 
20 20 
10 7 

1000 80 
30 30 

5 5 
40 25 
8 8 
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Symbol al Element 
radlonucl!da and..= 
47&:····· .. ·····-·· ..... _ ................. 200 
48,. •••••••••••••• ·-·-·-··············· 5 
75,. ..•.•.•....• Salanlum 40 

(34). 

31 81 ----.. --.. SUlcan (14) •. 100 
147SIII.····-·-·- Samarlum UnllmHed 

(62). 
151s.a ............. ......................... 1QQQ 

153,.,.·--···· -·---·-·--·- 300 
113, ........... TJn (50) •.•.•.• 60 
119m,. •.......• ......................... 100 
126,. ...........• ......................... 10 
95ms. ........•.• Slrontium 60 

(38). 

115,.-·-·--·- ......................... 30 
87mk·--·-··- -·---·---·· 50 
89,. .•.•. ___ -·-·--·--·· 100 

90s.----···------ 10 
91&--·-·--·- ....... - ............ 10 

92..-·-·····-... ......................... 10 
T Tritium (11 •••• 1000 

(uncom-
prassad). 

T --·------ 1QQQ 
(c:am-
prassad). 

T(acllvatod ---.. --.. 1000 
lumlnous 
palnt). 

T (odsorbad --·--- 1000 
an salid 
carrfer). 

T (lrlllatod _____ , ........ 1QQQ 
water). 

T (other "·--·-·--·-· 20 
torms). 

192, ····--· Tan1alwn 20 
(73). 

180, ........... Tarblum 20 
(65). 

96nlrco··-·-· .... Taclmallum 1QQQ 
(43). 

96,. ...•.• ·--· -·-·-......... a 
971'11t--·-··-· -·----·- 1QQQ 

97-r,.--·-·--. --·---·--·- 1QQQ 

9llm,~-···-
...... ______ 

100 
99-,. •••••.••••.••• .......................... 1QQQ 
128m,.. •.•.••. Tallurium 1QQQ 

(52). 
127m, •..•.•. . ---·-·-·--- 300 
127.,. ..... ...... .......... _ .......... 300 
129mr •. ... ... - ................. 30 
128,. .......•. .......................... 100 
1a1mr •.. ...... ... ----·-·-· 10 
13.2'fll----· .......................... 7 
227Tb ............. Tharium 200 

(90). 
22Bn, ••••••••••. .......................... 8 
230,. ..•..•..•• ........ - .......... 3 
231'111 ............. ·-----·-· 1QQQ 

232n.--·--· . ·-·-·-·---· UnllmHed 
234., ........... ·---------· 10 .. . ........................ UnllmHed 

(natw"al). .. -----·-··-··-·--·----·-
(lrradlat-
ad)'. 

200,---- Thalllum 20 
(81). 

201'11 .............. 
.... ______ 

200 

202n---·-- ·---·-·-- 40 
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20 
5 

40 

20 
UnUml1ed 

90 
20 
60 

100 
10 
90 

30 
50 
10 

0.4 
10 
10 

1QQQ 

1QQQ 

1QQQ 

1QQQ 

1QQQ 

20 

20 

10 

1QQQ 

8 
200 
400 
100 

2B 
100 

20 
20 
10 
20 
10 

7 
0.2 

0.008 
0.008 

2B 
UnllmHed 

10 
Unllml1ed 

,_ ................ -.... 

20 

200 
40 

SymboJ al Element 
radiarrucllda and atomlc 

number 

204n-···-···· . ........................ 
170.,. ........... ThuUum 

(69). 
171'l'llr···-·-·- ......................... 
230v----···· Uranlum 

(92). 
232u ............... ......................... 
233., ........... . ........................ 
234, ........... ......................... 
235v--·-··· ......................... 
236v--·······- . ........................ 
236v--·-······ . ........................ 

u ......................... 
(na1wal}. 
u 

(enrlchad). 
<20% ..... ......................... 

......................... 
20%or 
grea1Br • 

u -·-··-·-·--·-·-
(depla1ad). 

u ... _ ................... 
(lrradlat-
ad)~ 

49u--········· Vanadlum 
(23). 

181w·-·-·--· Tungstan 
(74). 

185w--·--· ·-·-·-·-·-·-···· 
187w·--·-·- ......................... 
127 .. Xenon (54) ••• 

(um:om-
prassad). 

127,.. . ........... -.......... 
(oom-
prassad). 

131m,. 
··-·-·~-·-·-·-

(oom-
prassad). 

131m,. .. ....................... 
(uncom-
prassad). 

133x. .. _ .................... 
(um:om-
prassad). 

133x. ......................... 
(oom-
prassad). 

135x. . ........... -.......... 
(um:om-
prassad). 

135x. ......................... 
(com-
prassad). 

87y ................. Ytlrium (39) ••• 

BOv-·-········ . ......................... 
91Rly •..•.•..•.• ······•········•······· 
91,. .......................................... 
92,. ................ .......................... 
93y •••••••.•••.••• . ......................... 
159,. ..•.....•.• y-., 

(70). 
176,.·-······ .......................... 
85,.-----·· Zinc (30) ....... 
69m,..---· ···--·---·--as..----· .......... ___ .. ___ 

113.,-----·· Zlraanlum 
(40). 

95,. ................ ·--·····-·--

RRO 

300 10 
300 10 

1QQQ 100 
100 0.1 

30 0.03 
100 0.1 
100 0.1 
100 0.2 
200 0.2 

U-lled UnllmHed 
UnllmHed UnllmHed 

Unllmlled Unllmlled 
100 0.1 

UnllmHed UnllmHed 

--··-·--·---· .. 
6 6 

200 100 

1QQQ 25 
40 20 
70 70 

5 5 

10 10 

100 100 

1QQQ 1QQQ 

5 5 

70 70 

2 2 

20 20 
10 10 
30 30 
30 30 
10 10 
10 10 
BQ BQ 

400 2B 
30 30 
40 20 

300 20 
1QQQ 200 

20 20 
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~ 
Element A,(1':m' A,(1'onn normal and ldomlc 
nlllllber 

97Zr----.. ·-·--~--·-· 20 20 

' For sh!pmen1s solely withln the Unlted S1ales the A, 
vaJua ls 20 curias for americ!um and plutonlum con!alned In 
Afn..Be or Pu·Be neutron sources or In nuclear-powered 
paoemakers. 

• The values al A, and A. mus! bs calculated In accord· 
once - the procedlua opeoifled In § 173.433 al thls 
subchapter, taklno 1nto aocount the aciMiy o! the fiss1on 
~= and al !he W'BJ11um.233 In - to 1hat al the 

• The va1ues al A, and A. must bs calculaled In acconf. 
once - the procedure opeoifled In § 173.433 al thls 
subchapter, taklno lnto account the actMiy al the llsslan 
pmduct& and plufón!um fsotopes In addltlon to that al the 
uran1um. 

[Amdt. 173-182, 48 FR 10226, Ma.r. 10, 1983; 48 FR 13432, Mar. 31, 1983, DB amended at 48 
FR 31219, July 7, 1983] 

§ 173.441 Radlation levellimitations. 
<a.> Exeept as provided in pa.ra.gra.ph 

(b) of this seetion, ea.ch package of ra.
dioa.ctive ma.terlaJs offered for tra.ns
porta.tion sha.Jl be designed a.nd pre
pa.red for shipment so tha.t under eon
ditions norma.lly incident to tra.nspor
ta.tion the ra.dia.tion level does not 
exceed 200 millirem per hour a.t a.ny 
point on the externa.l surfa.ee of the 
package, a.nd the tra.nsport index does 
not exceed 10. 

(b) A package which exceeds the ra
diation leve! limits specifled in pa.ra
graph (a.) of this section sha.ll be tra.ns
ported by exclusive use shipment only 
a.nd the radia.tion levels for such ship
ment must not exceed the followlng 
during tra.nsportation: 

(1) 200 millirem per hour (2 millisie
vert per hour) on the externa.l surfa.ee 
of the package unless the following 
eonditions are met, in which case the 
limit is 1000 millirem per hour (10 
millisievert per hour). 

(1) The shipment is ma.de in a. closed 
tra.nsport vehicle; 

(ii) The package is secured within 
the vehicle so tha.t its position rema.ins 
fixed during tra.nsporta.tion; a.nd 

(iii) There are no loa.ding or unloa.d
ing opera.tions between the beginning 
a.nd end of the tra.nsporta.tion; 

(2) 200 millirem per hour (2 millisie
vert per hour) a.t a.ny point on the 
outer surfaces of the vehlcle, including 
the top a.nd underside of the vehicle; 
or in the case of a fla.t-bed style vehi
cle, at a.ny polnt on the vertical planes 
projected from the outer edges of the 
vehiele, on the upper surfa.ee of the 
loa.d <or enclosure is used), a.nd on the 
lower externa.l surfa.ee of the vehicle; 

<3> 10 millirem per hour (0.1 millisie
vert per hour> at a.ny point 2 meters 
(6.6 feet> from the outer lateral sur-

faces of the vehicle <excluding the top 
a.nd underside of the vehicle); or in the 
case of a flat-bed style vehicle, a.t a.ny 
point 2 meters (6.6 feet) from the ver
tical planes proJected by the outer 
edges of the vehicle <exeluding the top 
a.nd underside of the vehicle); a.nd 

(4) 2 millirem per hour (0.02 millisie
vert per hour) in a.ny norma.lly oecu
pied spa.ce, except that this provision 
does not a.pply to priva.te carriers if ex
posed personnel under their control 
wea.r ra.dia.tion dosimetry devices a.nd 
opera.te under provisions of a. State or 
Federa.lly regula.ted ra.dia.tion protec
tion progra.m. 

(c) For shipments ma.de under the 
provisions of pa.ra.gra.ph <b > of this sec
tion, the shipper sha.Jl provide speeific 
written instructions for maintena.nce 
of the exclusive use shipment eontrols 
to the carrier. The instructions sha.ll 
be included with the shipping paper 
informa.tion. 

<d> Pa.ckages exceeding the ra.dia.tion 
level or tra.nsport index prescribed in 
pa.ra.gra.ph <a.> of this section sha.Jl not 
be tra.nsported by aireraft. 

(e) The written instructions required 
for exclusive use shipments must be 
sufficient so tha.t, when followed, they 
will cause the carrier to a.void a.ctions 
whieh will unnecessar:ily delay deliv
ery or unnecessarily result in in
creased radia.tion levels or radia.tion 
exposures. 

<The lnformatlon colleetlon requlrementa 
contalned in paragraph (el were approved 
by the Office of Management and Budget 
under control number 2137 -0538) 
[Amdt. 173-162, 48 FR 10226, Ma.r. lO, 1983, 
as amended a.t 48 FR 31219, Juiy 7, 1983; 
Amdt. 173-193, 60 FR 41898, Oct. 16, 19851 
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§ 173.442 Thermallimitations. 
Each package of radioactive material 

shall be designed, constructed, and 
loaded so that: 

<al The heat generated withfn the 
package because of the radioactive 
contenta will not, at any time during 
transportation, affect the integrity of 
the package under conditions normal
ly incident to transportation: and 

(b) The temperature of the accessi
ble external surfaces of the loaded 
package will not, assuming still air in 
the shade at an ambient temperature 
of 38" e (100" Fl, exceed either: 

(1) 50"C (122"F) in other than an ex
clusive use shipment; or 

(2) 82"C ( 180"F) in an exclusive use 
shipment. 

§ 173.443 Contanünation controL 
(a) The level of non-fixed (remov

ablel radioactlve contamination on the 
external surfaces of each package of
fered for shipment shall be kept as low 
as practicable. The level of non-fixed 
radioactive contamination may be de
termined by wiping an area of 300 
square centimeters of the surface con
cerned with an absorbent material, 
using moderate pressure, and measur
ing the activity on the wiping materi· 
aL Sufficient measurements shall be 
taken in the most appropriate loca
tions to yield a representative assess
ment of the non-fixed contamination 
Ievels. Except as provided in para
graph <b> of this section, the amount 
of radioactivity measured on any 
single wiping material when averaged 
over the surface wiped shall not 
exceed the limits given in Table 10 at 
any time during transport. other 
methods of assessment of equal or 
greater efficiency may be used. When 
other methods are used the detection 
efficlency of the method used shall be 
taken into account and in no case shall 
the non-fixed contaminatlon on the 
external surfaces of the package 
exceed ten times the limits llsted in 
Table 10. 

49 CFR Ch. 1 (10-1-87 Edltlon) 

TABLE 10-REMOVABLE ExrERNAL 
RAoiOACTIVE CONTAMINATION-WIPE LIMITS 

Beta-gamma emlt!lng l'lll!lanucndes; all 
l'lll!lanuclldes - half·ilYBB lesa than 
ten days; na1urBI uranlunr. na1urBI 
thorlum; uranlurn-235; uranlum-238; 
tharlum-232; thorlum-228 and tharl
wn-230 when contafned In ores or 

M-.um 
permlsslble llmlts 

dpm/ 
cm• 

physloal COnaEIIllratell------·--·-·····• 1Q--' 22 
AU ather alpha emltling ra.dionucDdes._.,. 10-6 22 

(b) Except as provided in paragraph 
< dl of this section, in the case of pack
ages transported as exclusive use ship
ments by rail or publlc highway oniy, 
the removable (non-fixedl radioactive 
contamination on any package at any 
time during transport shall not exceed 
ten times the levels prescribed in para
graph <al of this section. The levels at 
the beginning of transport shall not 
exceed the levels prescribed in para
graph <al of this section. 

<el Except as provided in paragraph 
(d) of this section, each transport vehi· 
ele used for transporting radioactlve 
materials as an exclusive use shipment 
which utllizes the provisions of para
graph (b) of this section shall be sur
veyed with appropriate radiation de· 
tection instrumenta after each use. A 
vehicle shall not be retumed to service 
until the radiation dose rate at each 
accessible surface is 0.6 millirem per 
hour or Iess, and there is no signifi
cant removable (non-fixed) radioactive 
surface contamination as specified in 
paragraph (a) of this section. 

(d) Paragraph (bl and (e) of this sec
tlon do not apply to any closed trans
port vehicle used solely for the trans
portation by publlc highway of radio
active material packages with contaml
nation levels that do not exceed 10 
times the levels prescribed in para
graph (a) of this section if: 

(1) A survey of the interior surfaces 
of the empty vehicle shows that the 
radiation dose rate at any point does 
not exceed 10 millirem per hour at the 
surface or 2 millirem per hour at 1 
meter (3.3. feet) from the surface; 

<2> Each vehlcle is stenclled with the 
words "Fcr Radioactive Materials Use 
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Only" In letters at least 76 millimeters 
<3 lnches> hlgh In a consplcuous place 
on both sides of the exterior of the ve
hiele; and 

<3> Each vehlcle is kept closed 
except for loading or unloading. 
[Amdt. 173-162, 48 FR 10226, Mar. 10, 1983, 
as amended at 48 FR 31219, July 7, 19831 

§ 173.444 Labeling requlrements. 
Each package of radioactlve m.ateri

als, unless excepted by § 173.421, 
§ 173.422, § 173.424, § 173.425(b), or 
§ 173.427 shall be labeled as provided 
In SUbpart E of Part 172 of thls sub
chapter. 

§ 173.446 Placarding requlrements. 
See SUbpart F of Part 172 of this 

subcbapter. 

§ 173.447 Storage lncldent to transporta
tlon-general reqnirements. 

The following requlrements apply to 
temporary storage du.rlng the course 
of transportatlon but not to Nuclear 
Regulatory Commission or .Agreement 
State licensed facilities or U.S. Gov
ernment owned or contracted facili
ties. 

<a> The number of packages bearing 
Radloactlve Yellow II or Radioactive 
Yellow III labels stored In any one 
storage area, such as a translt area, 
terminal building, store-room, or as
sembly yard, shall be llmlted so that 
the sum of the transport Indexes In 
any Individual group of packages does 
not exceed 50. Groups of these pack
ages must be stored so as to malntaln 
a apaclng of at least 6 meters <20 feet) 
from other groups of packages con
talnlng radioactlve m.aterials. 

(b) Mlxing of different klnds of 
packages, lncluding Fisslle C1ass 1 
packages wlth Fisslle C1ass II pack
ages, is authorlzed In accordance wlth 
§ 173.459 of this subchapter. 

§ 173.448 General transportatlon requlre
ments. 

(a) Each shlpment of radioactive m.a
terials shall be secured In order to pre
vent shlftlng du.rlng normal transpor
tation conditions. 

(b) Except as m.ay be apeclfleally re
qulred by the competent authority In 
the applicable certificate, a package of 

radioactive materials m.ay be carried 
among packaged general cargo with
out special stowage provisions, if: 

(1 > The heat output In watts does 
not exceed 0.1 times the mlnimum 
package dlmension In centimeters; or 

(2) The average surface heat flux of 
the package does not exceed 15 watts 
per square meter and the immediateiy 
surrounding cargo is not In sacks or 
bags or otherwlse In a form that would 
seriously impede air circulation for 
heat removaL 

(c) Packages bearing labels pre
scribed in § 172.403 of thls subchapter 
m.ay not be carried in compartments 
occupied by passengers, except in 
those compartments exclusively re
served for couriers accompanying 
those packages. 

(d) Mixing of different klnds of 
packages, including Fisslle C1ass 1 
packages wlth Fisslle Class II pack
ages, is authorlzed In accordance wlth 
§ 173.459. 

(e) No person shall offer for trans
portation aboard a passenger-carrylng 
aircraft any single package wlth a 
transport index greater than 3.0 or an 
overpack wlth a transport index great
erthan3.0. 

(f) No person shall offer for trans
portation aboard a passenger-carrylng 
aircraft any radioactlve material 
unless tbat material is intended for 
use In, or lncident to, research, medi
ca! diagnosis or treatment. 

(g) If an overpack is used to consoli
date individual packages of radloactlve 
materials, the packages shall compiy 
wlth the packaglng, marking, and la
beling requlrements of this subchap
ter,andthefollo~ 

(1) The overpack shall be labeled as 
prescribed In§ 172.403 of this subchap
ter except as follows: 

en the "contents" entry on the label 
m.ay state "mixed" unless each inslde 
package contains the same 
radlonuclide(s ). 

(il) The "activity" entry on the label 
must be determined by adding togeth
er the number of curtes of the radioac
tive materials packages contalned 
therein. 

(iil) For a non-rigid overpack, the re
qulred label together wlth requlred 
package marklngs shall be afflxed to 
the overpack by means of a securely 
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attached, durable ta.g. The transport 
index shall be determined by adding 
together the transport indexes of the 
radioactlve materlals packages con
tained therein. 

<iv) For a rigld overpack, the trans
port index shall be determined by: 

(A) Adding together the transport 
indexes of the radioactlve materlals 
packages contained in the overpack; or 

<B> Except for flsslle radloactive ma. 
terlals, dlrect measurements . as pre· 
scrlbed in § 173.403(bb) which have 
been taken by the person initially of
ferlng the packages contained within 
the overpack for shipment. 

(2) The overpack shall be marked as 
prescrlbed in Subpart D of Part 172 of 
this subchapter and § 173.26(a). 

(3) The transport index of the over
pack shall not exceed 3.0 for passen
ger-ca.rrying alrcraft shipments, or 
10.0 for cargo·alrcraft only shipments. 
[Amdt. 173-182, 48 FR 10226, Mar. 10, 1983, 
as a.mended by Amdt. 173-167,48 FR 30138, 
June 30, 1983; Amdt. 173-162, 48 FR 31219, 
July 7, 1983; Amdt. 173-16, 48 FR 50461, 
Nov. 1, 1983; Amdt. 173-187, 50 FR 21051, 
May 22, 1985] 

§ 173.451 FissUe materlals-genem.l re
qulrements. 

<a> Except as provided in § 173.463, 
each package containing flsslle radio
active materlals must compiy with 
§§ 173.461 through 173.469. 

§ 173.453 FissUe materlals-exceptions. 
The requirements of §§ 173.451 

through 173.469 do not apply to: 
(al A package containing not more 

than 15 grams of flsslle radionuclides. 
If the material ls transponed in bulk, 
the quantity limitation applies to the 
conveyance; 

(b) A package containing lrradlated 
natural or depleted uranlum including 
the products of lrradiation lf the lrra
dlation has taken place only in the 
thermaJ reactor; 

<e> A package eontaining homogene· 
ous solutions or mixtures where: 

(1) The minimum ratio of the 
number of hydrogen atoms to the 
number of atoms of flsslle radlonu
clides <HIX> ls 5200; 

(2) The maximum concentration of 
flsslle radionuclides is 5 grama per 
liter; and 
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(3) The maximum mass of flsslle ra
dlonuclides in the package is 600 
grams, except for a mixture. where the 
total mass of plutonium and uranlum-
233 does not exceed 1% of the mass of 
uranlum-235 the limit is 800 grams. If 
the material is transported in bulk, 
the quantity limitations apply to the 
conveyance; 

(d) A package containing uranium 
enrlched in uranium·235 to a maxi· 
mum of 1% by weight, and with a total 
plutonium and uranlum-233 content of 
up to 1% of the mass of uranium-235, 
if the flsslle radlonuclides are dlstrlb· 
uted homogeneously throughout the 
package contenta, and do not form a 
lattice arrangement within the pack
age; 

<e> A package containing any flsslle 
material if it does not contain more 
than 5 grams of fisslle radlonuclldes in 
any 10-liter volume, and lf the materl· 
al is packaged so as to maintain this 
limit of flsslle radionuclide concentra
tion durlng normal transport; 

(f) A package containing not more 
than one kllogram of plutonium of 
which not more than 20% by mass 
may consist of plutonium-239, plutoni
um-241, or any combination of those 
radlonuclides; 

(g) A package eontaining liquld solu
tions of uranyl nitrate enrlched in ura· 
nium-235 to a maximum of 2% by 
weight, with total plutonium and ura
nium·233 not more than 0.1% of the 
mass of uranlum·235; or 

<h> A package containing thorlum or 
uranlum with not more than o. 72% by 
weight of fisslle material used for 
shipment solely within the United 
States. 
[Amdt. 173-162, 48 FR 10226, Mar. 10, 1983, 
as amended at 48 FR 31219, July 7, 1983] 

11173.455 Classlfieation of flssile materlals 
paekages. 

<a> Except as provided in § 173.453, 
each package of flsslle materlals shall 
be classlfied as follows: 

(1) Fi88'lle Class 1. Packages that 
may be transported in unlimlted 
number, and in any arrangement, and 
that require no nuclear crltieallty 
safety controla durlng transportation. 
A transport index is not assigned to 
Fisslle Class I packages for the pur-
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poses of nuclear crlticality safety con
trol, although, the external radiation 
levels may require a transport index 
number. 

(2) Fissüe Class II. Packages that 
may be transported together in any ar
rangement but in numbers that do not 
exceed an aggregate transport index 
of 50. For the purposes of nuclear 
crlticality safety control, individual 
packages may have a transport index 
of not less than 0.1 and not more than 
10. However, the external radiation 
levels may require a higher transport 
index number. These shipments re· 
quire no nuclear crlticality safety con
trol by the shipper during transporta
tion. 

(3) Fissüe Class III. Shipments of 
packages of fissile materials that do 
not meet the requirements of Fissile 
Class I or Fissile Class II and that are 
controlled in transportation as pre
scrlbed in § 173.457 by appropriate ar
rangements between the shipper and 
the carrier. 

<b> The numerical values for pack
age assignments as Fissile Class I, the 
transport indexes for Fissile Class II 
packages, a.nd the conveyance and ve
hiele limitations for Fissile Class III 
shipments shall be determined in ac
cordance with 10 CFR Part 71. 
(Amdt. 173-162,48 FR 10226, Mar. 10, 1983. 
as amended a.t 48 FR 31219, July 7, 1983] 

li 173.457 Transportation of Fissile Class 
m shipments-speclfie requlrements. 

(a) Fissile Class m shipments shall 
incorporate tra.nsportation controls 
which are performed by the shipper or 
carrier, as appropriate, and which: 

( 1) Pro vide nuclear crlticality safety; 
(2) Protect against loading, storing, 

or transporting that shipment with 
any other fissile material; and 

<3> Include in the shipping papers 
the descriPtion required by 
§ 172.203(d) of this subchapter. 

<b> Fissile Class m shipments shall 
be transported: 

<ll In a conveyance (transport vehi
cle if transported by public highway or 
rail) assigned to the exclusive use of 
the shipper with a specific restriction 
for the exclusive use to be provided in 
the appropriate arrangements between 
shipper and carrier and with instruc-

tions to that effect issued with the 
shipping papers; 

(2) Except for shipments by aircraft, 
with an escort in a vehicle having the 
capability, equipment, authority, a.nd 
instructions to provide administrative 
controls necessary to assure compli
ance with this section; 

(3) In a conveya.nce <transport vehi
cle if transported by public highway or 
raill containing no other packages of 
radioactive material that are required 
to bear one of the labels prescribed in 
§ 172.403 of this subchapter. Specific 
arrangements must be made between 
the shipper a.nd the carrier, with in
structions to that effect issued with 
the shipping papers; or 

<4> Under any other procedure spe
cifically authorlzed by the Director, 
OHMT in accordance with Part 107 of 
this subchapter. 

<The lnformatlon collectlon requlrements 
conta.lned In pa.ragraph (bl were approved 
by the Office of Ma.na.gement a.nd Budget 
under control number 2137-0535) 
(Amdt. 173-162, 48 FR 10226, Mar. 10, 1983, 
as amended a.t 48 FR 31219, July 7, 19831 

§ 173.459 Mixing of fissile material paek
ages. 

Shipments of fissile materials pack
ages and the commingling of fissile 
materials packages with other radioac
tive materials packages shall be in ac
corda.nce with the provisions of this 
section. 

(a) Mix:ing of fissile material pack
ages with other types of radioactlve 
materials, including Fissile Class I 
with Fissile Class II packages is au
thorlzed if the total transport index in 
a.ny conveyance (transport vehicle if 
transported by public highway or raill 
or storage location does not exceed 50. 

<b> For Fissile Class II packages 
shipped under the exclusive use provi
sions of § 173.441<bl, the transport 
index number which is calculated for 
nuclear criticality control purposes 
shall not exceed lO for any single 
package nor a total of 50 for the con
veyance <transport vehicle if trans
ported by public highway or raill. 

(e) Fissile Class II packages may be 
shipped with a.n external radiation 
Ievel greater tha.n 10 millirem per 
hour at 1 meter (3.3 feet>. and com-
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bined with other packages of the same 
or different designs in a Flsslle Class 
m shipment, under the conditions 
prescribed in§ 173.457,1!: 

(1) Each package in the shipment 
has been asslgned a transport index 
for criticality control purposes in ac
cordance with the Fisslle Class n cri
teria; 

(2) The transport index which has 
been asslgned in the package approval 
for nuclear criticality control purposes 
does not exceed 10 for any single pack
age; 

(3) The total transport index for nu
clear criticality control purposes does 
not exceed 100 for all packages in the 
shipment; 

<4> The shipment compiles with 
§ 173.44l(b); and 

(5) The shipment is not transported 
byvesseL 

(d) A Fisslle Class IU shipment of 
packages may be combined with other 
packages of the same or different 
design when each package has been as
slgned a transport index for nuclear 
criticality control purposes in accord
ance with Fisslle Class n criteria, and 
may be combined with Fisslle Class U 
package& into a Flsslle Class UI ship
ment under the conditions prescribed 
in § 173.457. lf: 

<1> The transport index which has 
been asslgned in the package approval 
for nuclear criticality control purposes 
does not exceed 50 for any single pack
age; 

<2> The total transport index for nu
clear criticality control purposes for 
a11 packages in the shipment does not 
exceed lOO; 

<3> The shipment satisfies the provi
sions of § 173.44l(b) lf any package 
has a radiation level exceeding lO mll
lirem per hour at 1 meter <3.3 feet> 
from any accessible external surface 
of the package; and 

(4) The shipment is not transported 
byvessel 
[Amdt. 1 '13--162, 48 FR 10226, Mar. 10, 1983, 
as amended at 48 FR 31219, July 7, 1983] 

§ 173.461 Demonstratlon of compHanee 
with tests. 

<a> Compliance with the test require
ments in §§ 173.463 through 173.469 
shall be shown by any of the methods 
prescrlbed in this paragra.ph, or by a 
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combination of these methods appro
priate for the particular feature being 
evaluated: 

(1) By performance of tests with 
prototypes or samples of the packag
ing or special form material as normal
Iy presented for transportation, in 
which case the contenta of the packag
ing for the test shall simulate as close
ly as practicable the expected normal 
radioactive contenta. The use of non
radioactive substitute contenta is en
couraged provided that the results of 
the testing take into account the ra
dioactive characteristics of the con
tenta for which it is being tested; 

<2> By reference to a previous, satis
factory demonstration of compliance 
of a sufficiently similar nature; 

(3) By performance of tests with 
models of appropriate scale incorpo
rating those features that are signifi
cant with respect to the item under in
vestigation, when engineering experi
ence has shown resulta of those tests 
to be suitable for design purposes. 
When a scale model is used, the need 
for adjustlng certa.in test parameters, 
such as the penetrator diameter or the 
compressive load, must be taken into 
account; or 

(4) By engineering evaluation or 
comparative data. 

(b) With respect to the initb . .l condi
tions for the tests under §§173.463 
through 173.469, except for the water 
immersion tests, compliance shall be 
based upon the assumption that the 
package is in equillbrium at an ambi
ent temperature of 38"C (lOO"F). 

[Amdt. 173--162, 48 FR 10226, Mar. 10, 1963, 
as amended at 48 FR 31219, July '1, 1963] 

§173.462 Preparation of speeimens for 
testing. 

<a> Each specimen <i.e., sample, pro
totype or scale model> shall be exam
ined befare testing to identlfy and 
record faults or damage, including: 

(1) Divergence from the speclfica
tions or drawings; 

(2) Defects in construction; 
(3) Corroo!on or other deterioration; 

and 
(4) Distortion of features. 
(b) Any deviation found under para

graph <a> of this section from the 
speclfied design shall be corrected or 
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suitably tak.en lnto account In the sub
sequent evaluation. 

<c> The containment system of the 
packagtng shall be clearly specified. 

(d) The external features of the 
specimen shall be clearly identified so 
that reference m.ay be made to any 
partofit. 

§ 173.463 Paekaging and shielding-test
ing for integrlty. 

After each of the applicable tests 
specified in§§ 173.465 and 173.466, the 
integrity of the packaging, or of the 
packaging and ita shielding, shall be 
retained to the extent required by 
§ 173.412<m> for the packaging being 
testecL 

§ 173.465 Type A paekaging tests. 

<a> The proposed packaging with 
proposed contenta must be capable of 
withstanding the tests prescribed In 
this section. One prototype may be 
used for aJl tests if the requirementa 
of paragraph (b) of this section are 
complied wlth. 

<b> water spray test. The water 
spray test must precede each test or 
test sequence prescribed In this sec
tion. The water spray test shall s!mu
late exposure to rainfall of approxi
mately 5 centimeters <2 inches> per 
hour for at least one hour. The time 
interval between the end of the water 
spray test and the beglnnlng of the 
next test shall be such that the water 
has soaked-in to the maximum extent 
without appreciable drying of the ex
terior of the specimen. In the absence 
of evidence to the contrary, this ínter
val may be assumed to be two hours if 
the water spray is applied from four 
different directions simultaneously. 
However, no time interval may elapse 
if the water spray is applied from each 
of the four directions consecutively. 

<e> Free drop test. The free drop test 
consista of a fall onto the target In a 
manner that causes maximum damage 
to the safety features being tested, 
and: 

(1) For packages weighing 5,000 kilo
grama <11,000) pounds> or less, the dis
tance of the fall measured from the 
lowest polnt of the packaging to the 
upper surface of the target shall not 
be less than 1.2 meters (4 feet>. 

<2> For packages weighing more 
than 5,000 kilograma <11,000 pounds), 
the distance of the fall shall not be 
less than the distance specified in 
Table 11, for the applicable packaging 
weight: 

TASLE 11-FREE·FALL DISTANCE FOR PACKAG
INGS WEIGHING MORE THAN 5,000 KILD
GRAMS 

Packaglng weitJht Free-lalldlslance 

l<llograms Pounds Feet M.-

>5,000 1o 10,000 ·- >11,000 1o 22.000 •. 3 0.9 
>10,0001!> 15,000. >22.000 1o 33,000 •. 2 0.6 
More 1han 15,000-- More than 33,000_. 1 0.3 

(3) For Fissile Class 11 packagings, 
the free drop specified In subpara
graph (1) or <2> of this paragraph shall 
be preceded by a free drop from a 
helght of .3 meter (1 foot> on each 
comer. For cylindrical packagings, the 
.3 meter <1 foot> drop shall be onto 
each of the quarters of each rim. 

< 4> For fiberboard or wood rectangu
lar packages not exceeding 50 kilo
grama (110 pounds) In welght, a sepa
rate specimen of the proposed packag
ing shall be subjected to a free drop 
onto each comer from a height of .3 
meter (1 foot). 

(5) For fiberboard cylindrical pack
ages weighing not more than 100 kilo
grama (220 pounds) a separate speci
men of the proposed packaging shall 
be subjected to a free drop onto each 
of the quarters of each rim from a 
height of .3 meter (1 foot>. 

(6) The target shall have a flat, hori
zontal surface of such mass and rigidi
ty that any lncrease In ita resistance to 
displacement or deformation upon 
impact by the specimen would not sig
nificantly increase the damage to the 
specimen. 

(d) Compression test. The compres
sion test shall last for a period of at 
least 24 hours and consists of a com
pressive load equivalent to the greater 
1lf the following: 

(1) Five times the weight of the 
actual package; or 

(2) 1300 kilograma per square meter 
(265 pounds per square foot> multi
plied by the verticaJiy projected area 
of the package. The compressive load 

'1 
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shall be applied uniformly to two op
posite sides of the packaglng speci
men, one of which must be the base on 
which the package would normally 
stand. 

<e> Penetration test. For the penetra
tion test the packaging speclmen shall 
be placed on a rigid, flat, horizontal 
surface that will not move while the 
test is being performed. The test shall 
consist of: 

<1> A bar of 3.2 centimeters <1.25 
inches) in diameter with a hemispheri
cal end, weighing 6 kilograms <13.2 
pounds) being dropped with its longi
tudinal axis vertical, onto the center 
of the weakest part of the packaging 
speclmen. so that, if it penetrates far 
enough, it will hit the containment 
system. The bar must not be deformed 
by the test; and 

(2) The distance of the fall of the 
bar measured from its lower end to 
the upper surface of the packaging 
speclmen shall not be less than 1 
meter (3,3 feet>. 
[Amdt. 173-162,48 FR 10226, Mar. 10, 1983, 
as amended a.t 48 FR 31219, July 7, 1983; 
Amdt. 173-16, 48 FR 60461, Nov. 1, 1983; 
Amdt. 173-196, 61 FR 6973, Feb. 18, 19861 

11173.466 Additional tests for Type A 
packagings deslgned for Hqulds and 
gases. 

<a> In addition to the tests pre
scribed in § 173.465, Type A packag
ings designed for liquids and gases 
shall be capable of withstanding the 
following tests: 

(1) Free drop test. The packaging 
speclmen shall fall onto the target in a 
manner which will cause it to suffer 
the m.a.ximum damage to its contain
ment. The distance of the fall meas
ured from the lowest part of the pack
aging speclmen to the upper surface of 
the target shail be not less than 9 
meters (30 feet). 

(2) Penetratton test. The speclmen 
must be subjected to the test specifled 
in § 173.465Ce) except that the dis
tance of the fall shail be 1. 7 meters 
<5.5 feet>. 
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11173.467 Tests for demonstrating the a.bll
ity of Type B and fisslle ra.dioa.etive 
ma.terials packa.gings to withstand a.cel
dent conditions in transporta.tion. 

Each Type B packaging or packaging 
for fissile material.shall meet the test 
requirements prescribed in 10 CFR 
Part 71 for abillty to withstand acci
dent conditions in transportation. 

§ 173.469 Tests for speclal form ra.dioac
tive ma.terials. 

(a) Speclal form radioactiva materi
ais must meet the test requirements of 
paragraph (b) of this section. Each 
solid radioactive material or capsule 
speclmen to be tested shall be manu
factured or fabricated so that it is rep
resentativa of the actual solid material 
or capsule whlch will be transportad 
with the proposed radloactive content 
duplicated as closely as practicable. 
Any differences between the material 
to be transportad and the test materi
al such as the use of non-radloactive 
contents shall be taken into account. 
In addition: 

(1) A different speclmen may be 
used for each of the tests: 

<2> The speclmen must not break or 
shatter when subjected to the lmpact, 
percussion. or bending tests; 

(3) The speclmen must not melt or 
disperse when subjected to the heat 
test: and 

<4> After each test, leaktightness or 
indispersibillty of the speclmen shall 
be determinad by a method no less 
sensitive than the leaching assessment 
prescribed in paragraph (e) of this sec
tion. For a capsule resistant to corro
sien by water, and whlch has an inter
na! void volume greater than 0.1 mllli
liters, an alternative to the leaching 
assessment is a demonstration of leak
tlghtness of lo-• torr-1/s C1.3xlo-• 
atm-cm•/s) based on a1r at 25"C (77"F) 
and one atmosphere differential pres
sure for solid radioactlve content, or 
lo-• torr-1/s (1.3 x 10·• atm-cm•/sl for 
liquid or gaseous radioactive content. 

<b> Test methods. (1) Impact Test. 
The speclmen must fall onto the 
target from a helght of not less than 9 
meter (30 feet). The target must be as 
speclfied in § 173.465(C)(6); 

(2) Percussion Test. (1) The speclmen 
shail be placed on a sheet of lead that 
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fs supported by a smooth solid surface, 
and be struck by the flat face of a 
steel bfilet so as to produce an impact 
equivalent to that resultlng from a 
free fall of 1.4 ldlograms <3 pounds) 
througb 1 meter (3.3 feet); 

(ü} The flat face of the bfilet shall 
be 25 mfilimeters <1 lnch) In diameter 
with the edges rounded off to a radius 
of 3 mfilimeters ±0.3 mfilimeters (.12 
lnch ±.012 lnch); 

<iiil The lead shall be of a hardness 
withln 3.5 to 4.5 on the Vickers scale, 
and not more than 25 mfilimeters (1 
lnch) thick, and shall cover an area 
greater than that covered bY the speci
men; 

<ivl A fresb surface of lead shall be 
used for each imPact; and 

<v> The bfilet must strike the speci
men In a manner that causes maxi
mumdamage. 

<3> Bend!ng test. (i) Thfs test applies 
only to long, slender sources with a 
length of 10 centimeters <4 lnches) or 
more and with a lengtb at least 10 
times tbe m!nimum width; 

(ti) The specimen must be securely 
clamped In a horizontal position so 
that one balf of its length protrudes 
from the face of the clamp; 

(iij) The position of the specimen 
must be sucb tbat it will suffer maxi
mum damage when its free end fs 
struck by the flat face of a steel bfilet; 

(iv) The bfilet must strike the speci
men In a manner that produces an 
impact equivalent to tbat resulting 
from a free vertical fall of 1.4 ldlo
grams (3 pounds> througb 1 meter (3.3 
feetl; and 

<v> The flat face of the bfilet must 
be 25 mfilimeters (1 !nch> In diameter 
with the edges rounded off to a radius 
of 3 mfilimeters ±0.3 mfilimeters (.12 
!nch ±.012 !ncb). 

<4> Heat test. The specimen shall be 
heated In air to a temperature of not 
less than BOO'C <1472'F>, held at that 
temPerature for a period of 10 min
utes, and then allowed to cooL 

<e> Leaching assessment methods. (1) 
For !ndfspersible solid material-(i) 
The specimen shall be immersed for 
seven days In water at ambient tem
perature. The water must bave a pH 
of 8-8 and a maximum conductlvity of 
10 micromho per centimeter at 20'C 
(68'F); 

(ti) The water and specimen shall 
then be heated to a temperature of 
50'C±5' (122"F±9"> and malntalned at 
th!s temperature for four hours; 

(iij) The activity of the water shall 
then be determlned; 

(iv) The specimen shall then be 
stored for at least seven days In stfil 
air with humidity not less than 90 per
cent at 30'C <86"F>; 

(V) The specimen shall then be im
mersed In water with the same pH and 
maximum conductivity specifications 
as In subparagraph (l)(i) of thfs para
graph. The water and specimen must 
be heated to 50'C±5' (122'F±9") and 
malnta!ned at tbat temperature for 
fourhours; 

<vi> The activity of the water shall 
then be determlned. Tbe activities de
termlned In subparagraph (l)(iii) and 
thfs subparagrapb shall not exceed 
0.05 microcuries. 

(2) For encapsulated material-(i) 
The specimen shall be immersed In 
water at ambient temperature. The 
water must bave a pH of 6-8 and a 
maximum conductivity of 10 micro
mho per centímeter. The water and 
specimen shall be beated to a tempera
ture of 50"C±5" (122"F±9") and maln
talned at thfs temperature for four 
hours; 

(ii) The activity of the water shall 
then be determlned; 

(iii) The specimen shall then be 
stored for at least seven days In stfil 
air at a temperature not less than 30'C 
<86"F>; 

(iv> Step {i) shall be repeated; a.nd 
<v> The activity of the water sball be 

determlned. The activities determlned 
In paragraph (C)(2)(ii) and th!s para
grapb (c)(2)(v) shall not exceed 0.05 
microcuries. 
[Amdt. 173-162, 48 FR 10226, Mar. 10, 1983, 
as amended at 48 FR 31219, July 7, 19831 

§ 173.471 Requlremenfs for U.S. Nuclear 
Regulatory Commission approved 
packages. 

In addition to the applica.ble require
ments of the U.S. Nuclear Reguia.tory 
Commission <USNRC> a.nd Parts 171-
177 of th!s subcbapter, any sbipper of 
a Type B, Type B<Ul, Type B<M>, or 
fisslle material package that has been 
approved by the USNRC In accord-

ARO 
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ance with 10 CFR Part 71 shall also 
comply with the following require
ments: 

<a> The shipper shall be reg!stered 
with the USNRC as a party to the ap
proval, and the shipment must be 
made In compliance with the terms of 
the approvai; 

(b) The outside of each package 
shall be durably and legibly marked 
with the package identiflcation mark
lng lndicated In the USNRC approval; 

<c> Each shipp!ng paper related to 
the shipment of the package shall 
bear the package identification mark
ing lndicated In the USNRC approval; 

<d> Before the first export shipment 
of the package, the shipper shall 
obt&.in a U .S. Competent Authority 
Certificate for that package design or 
if one has alreadY been issue~ the 
shipper shall reg!ster with the U.S. 
Competent Authority as a user of the 
certificate. Upon reg!stration as a user 
of the certificate the shipper will be 
furnished with a copy of it. The ship
per shall then submit a copy of the 
U.S. Competent Authority Certificate 
applying to that package design to the 
national competent authority of each 
country lnto or through which the 
package will be transported, unless a 
copy has already been furnished; 

<e> The U.S. Competent Authority 
responsible for administering the re
quirements of Section VIII of the 
IAEA "Regula.tions for the Safe 
Transport of Radioactive Materials, 
Safety Series No. 6, 1973 Revised Edi
tion (as amended)," is the: 
Resea.rch o.nd Speclal Programa Adminlstra· 

tion, Offlce of Hazardous Materlals Tr8Jis. 
portatlon <OHMTl, U.S. Depa.rtment of 
Tra.nsportatlon, Washington, D.C. 20590. 

(f) Each request for a U.S. Compe-
tent Authority Certificate as required 
by the IAEA regula.tions shall be sub
mitted In Vlriting to the address set 
forth In paragraph <e> of this section. 
The request shall be In duplicate and 
include copies of the applicable 
USNRC approval and a reproducible 
drawing Bhowing the make-up of the 
package. Each request is considered In 
the order In which it is received. To 
allow sufficient consideration by 
OHMT, requests should be received at 
least 45 days before the requested ef
fective date; and 
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(g) Im.port and export shipments 
may be made In accordance with 
§ 171.12 of this subchapter. 

<The lnformatlon collectlon requlrements 
contained in paragra.ph <al were a.pproved 
by the Offlce of Mana.gement o.nd Budget 
under control number 2137-0512. The lnfor
ma.tlon collectlon requlrements conta.lned in 
paragra.ph (d) were a.pproved under control 
number 2137--0515. The lnformatlon collec
tlon requlrements conta.lned In pa.ra.gra.ph 
<el were approved under control number 
2137-0514) 
[Amdt. 173-162, 48 FR 10226, Mar. 10. 1983, 
as amended a.t 48 FR 31219, July 7, 19831 

§ 173.472 Requirements for exporting DOT 
Speelfication Type B and fisslle pack
ages. 

<a> Any shipper who exporta a DOT 
Specification Type B or fisslle materi
al package authorized by § 173.416 or 
§ 173.417 shall comply with para
graphs <b> through <f> of this section. 

(b) The shipper shall reg!ster with 
the U.S. Competent Authority as a 
user of the appropriate U.S. Compe
tent Authority Certificate and the 
shipment shall be made In accordance 
with the certificate; 

(e) The outside of each package 
must be durably and legibly marked 
with the package identification mark
!ng lndicated In the U.S. Competent 
Authority Certificate; 

(d) Each shipping paper related to 
the shipment of the package must 
bear the package identification mark
ing lndicated In the u .S. Competent 
Authority Certificate; 

<e> Before the first export shipment 
of the package, the shipper must 
submit a copy of the U.S. Competent 
Authority Certificate apply!ng to that 
package design to the national compe
tent authority of each country lnto or 
through which the package will be 
transporte~ unless a copy has alreadY 
been furnished; and 

(f) Im.port and export shipments 
may be made In accordance with 
§ 171.12 of this subchapter. 

<The lnformation collectlon requlrements 
conta.lned in pa.ra.graphs (bl o.nd <el were ap. 
proved by the Offlce of Mana.gement o.nd 
Budget under control number 2137-05161 

nnn 



l!.esearch and Spedal Programa Admlnlstratlon, DOT § 173.475 

§ 173.473 Requirements for foreign·made 
paekages. 

In addition to the applicable require· 
ments of Parts 171 through 177 of this 
subchapter, each shipper of a forelgn
made Type B, Type B<U>, Type B<M>, 
or fissile material package for which a 
competent authority certificate is re· 
quired by the IAEA "Regulations for 
the Safe Transport of Ra.dioactive Ma· 
terials, Safety Series No. 6, 1973 Re· 
vised Edition (as amended)" shall also 
comply with the following require· 
ments: 

(a) Prior to the first shipment of 
such a package of radioactive materi· 
als into or from the U.S., the shipper 
shall: 

(1) Have the foreign competent au
thority certificate revalidated by the 
U.S. Competent Authority, unless this 
has been done previously. The request 
must be in duplicate and conto.ln all 
the information required by Section 
VIll of the IAEA regulations. Each re
quest is considered in the order in 
which it is received. To allow suffi
cient consideration by OHMT, re· 
quests should be received at least 45 
days befare the requested effective 
date. 

<2> Submit a copy in English of the 
forelgn competent authority certifi· 
cate with the request for revalidation; 

(3) Reglster its identity in writing 
with the U .S. Competent Authority as 
a user of the package covered by the 
forelgn competent authority certifi· 
cate and its revalidatlon. If the ship
per is requesting the revalidation. this 
is automatically done by OHMT; and 

<4> Supply to the carrier, upon re
quest, the appllcable competent au· 
thority certificates. However, the com
petent authority certificates are not 
required to accompany the packages 
to which they apply. 

(b) The outside of each package 
shall be durably and legibly marked 
with the same competent authority 
identification marking indicated on 
the competent authority certificate 
and revalidation; 

<c> Each shipping paper for a ship
ment of radioactive materials shall 
bear a. nota.tion of the package identi
fication marking indicated on the com
petent authority certificate or revali
dation; 

(d) Ail requirements of the foreign 
competent authority certificate and 
the U.S. Competent Authority revali
dation shall be fulfilled; and 

(e) Import and export shipments 
may be made in accordance with 
§ 171.12 of this subchapter. 
<The lnforma.tlon collectlon requlrements 
contalned in pa.ragraph <al were approved 
by the Offlee of Management and Budget 
under control number 2137-0517) 

[Amdt. 173-162, 48 FR 10228, Mar. 10, 1983, 
as amended at 48 FR 31219, July 7, 19831 

§ 173.474 Quality control for construetlon 
ofpac~g. 

<a> Prior to the first use of any pack
aging for the shipment of radioactive 
material, the shipper shall determine, 
that: 

(1) The packaglng meets the quality 
of deslgn and construction require
ments as specified in this subchapter; 
and 

(2) The effectiveness of the shield
ing, conta.inment, and, when required, 
the heat transfer characteristics of the 
package, are within the Umits speci
fied for the package design. 

§ 173.476 Quality control requirements 
prior to each shipment of radloaetive 
materlals. 

Befare each shipment of any radio
active materials package, the shipper 
shall ensure by examination or appro
priate tests, that: 

<a> The packaging is proper for the 
contents to be shipped; 

<b> The packaging is in unimpa.ired 
physlcal condition, except for superfi
cialmarks; 

(e) Each closure device of the pack
aging, including any required gasket, 
is properly installed, secured, and free 
of defects; 

(d) For fissile material, each modera
ter and neutron absorber, if required, 
is present and in proper condition; 

(e) Each special instruction for fill
ing, closing, and preparation of the 
packaging for shipment has been fol
lowed; 

<f> Each closure, valve, or other 
opening of the conta.inment system 
through which the radioactive content 
might escape is properly closed a.nd 
sealed; 
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(g) Each packaging conta.lning llquid 
in excess of an A. quantity and intend
ed for a.ir shipment has been tested to 
show that it will not leak under an am
bient atmospheric pressure of not 
more than 0.25 atmosphere, absolute, 
(0.25 kllograms per square centimeter 
or 3.6 psia>. The test must be conduct
ed on the entire conta.inment system, 
or on any receptacle or vessel within 
the conta.inment system, to determine 
compllance with this requirement; 

Ch> The internal pressure of the con
ta.inment system will not exceed the 
design pressure durlng transportation; 
and 

(i) External radiation and contami
nation levels are within the allowable 
llmits specified in this subchapter. 
[Amdt. 173-162, 48 FR 10226, Mar. 10, 1983, 
as amended at 48 FR 31219, July 7, 19831 

§ 173.476 ApprovaJ of speelal form radio
active materlals. 

<a> Each shipper of special form ra
dioactive materials shail maintain on 
file for at least one year after the 
latest shipment, and provide to the 
RSPA on request, a complete safety 
analysis, including documentation of 
any tests, demonstrating that the spe
cial form material meets the require
ments of § 173.469. An IAEA Certifi
cate of Competent Authority issued 
for the special form material may be 
used to satisfy this requirement. 

Cb> Prior to the first export ship
ment of a special form radioactive ma
terial from the United states, each 
shipper shail obtain a Competent Au
thority Certificate for the specific ma
teriaL For special form material manu
factured outside the United states an 
IAEA Certificate of Component Au
thority from the country of origin 
may be used to meet this requirement. 
For special form materials manufac
tured in the United States each ship
per shall obtain a U.S. Competent Au
thority Certificate for the specific ma
terial. Each petition for a U.S. Compe
tent Authority Certificate shall be 
submitted in accordance with 
§ 173.471(e) and must include the fol
lowing information: 

<1> A detalled description of the ma
terial or if a capsu]e, a detalled de· 
scription of the contenta. Particular 
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reference must be made to both physi
cal and chemical states; 

<2> If a capsule is to be used, a de
talled statement of its design and di
mensiona, including complete engi
neering drawings and schedules of ma
terial, and methods of construction; 
and 

(3) A statement of the tests that 
have been made and their results; evi
dence based on calculative methods to 
show that the materialls able to pass 
the tests; or other evidence that the 
special form radioactive material com
piles with § 173.469, 

(C) Paragraphs (a) and (b) of this 
section do not apply in those cases 
where A, equals A. and the material is 
not described on the shipping papera 
as "Ra.dioactlve Material, Special 
Form, n.o.s." 
(The lnformatlon collectlon requlrements 
contalned In paragra.ph <al were approved 
by the Offlce of Management and Budget 
under control number 2137-0516. The lnfor
ma.tlon collection requlrements contalned In 
paragra.ph <bl were approved under control 
number 2137-0518) 
[Amdt. 173-162, 48 FR 10226, Mar. 10, 1983, 
as amended at 48 FR 31219, July 7, 19831 

§ 173.477 ApprovaJ for export shipments. 
Cal Each export shipment of a pack

age for which an IAEA certifica.te of 
competent authority has been issued 
or revalldated in accordance with 
§§ 173.471, 173.472, or 173.473 shall 
have multilateral approval, if the shiP
ment lncludes: 

(1) A vented Type B<M> package; 
<2> A Type B<M> packa.ging contain

ing radioactive materials with an activ
ity greater than 3x103 &, or 3X103 A., 
as appropriate, or 3x104 curies, which
ever is less; 

(3) A Fisslle Class m shipment; or 
( 4) Transportation by special ar

rangement. 
(b) Each appllcation for shipment 

approval shail contain: 
(1) The period of time for which the 

approval is sought; 
(2) A description of the contents, the 

expected modes of transportation, the 
type of conveyance to be used, and the 
proposed route; and 

(3) An explanation of how the spe
cial preca.utions and special adminis· 
trative and operational controls re-
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ferred to in the package design certlfi
cates are to be put into effect. 

<el The packagtng and shipment ap
provals may be combined into a single 
approval issued in accordance with 
§§ 173.471,173.472 or 173.473. 

(d) Approval by competent authori
ties is not required for packagings de
signed for materials covered by 
§§ 173.421 through 173.427 nor for 
Type A packaglngs designed for non
fisslle radioactive materlals. 
<The informatlon collectlon requlrements 
contalned in pa.ra.graph (b) were approved 
by the Offlce of Management and Budget 
under control number 2137 -D532) 

[Amdt. 173-162,48 FR 10226, Mar. 10, 1983, 
l!.ll amended at 48 FR 31220, July 7, 19831 

§ 173.478 Notifleation to competent au
thorities for export shipments. 

<al Before the first exPort shipment 
of any packaglng with contents ex
ceeding A, or A.. the shipper shall 
ensure that copies of each appllcable 
competent authority certifica.te issued 
in accordance with § 173.471, § 173.472, 
or § 173.473 have been submitted to 
the competent authority of each coun
try through which or into which it is 
to be transported. The shipper is not 
required to await an acknowledgment 
from the competent authority prior to 
shipping the radioactlve material, nor 
is the competent authority required to 
acknowledge receipt of the certlfica.te. 

(b) For each of the shipments de
scribed in this paragraph, the shipper 
shall notlfy the competent authority 
of each country through which or into 
which the shipment is to be transport
ed. This notifica.tion must be received 
by each competent authority at least 
15 days before the shipment starts for 
the following: 

(1) Type B<Ul packagings containing 
radioactive materlals with an activlty 
greater than 3xto• A,, 3x1o• A.. as 
appropriate, or 3xl04 curles, whichev
er is the least; 

(2) Type B(M) packages; 
(3) Fissile Class ni shipments under 

Bection VIn of the IAEA "Regulations 
for the Safe Transport of Radioactive 
Materials, Safety Series No. 6, 1973 
Revlsed Edition <as amended)"; or 

(4) Transportation by special ar
rangements. 

<e> The shipper notification must in
elude: 

(1) Sufficient lnformation to enable 
the packaging to be ldentlfied, includ
ing al1 appllcable certlficate numbers 
and identlfica.tion marks; and 

(2) Information as to the date of 
shipment, the eXPected date of arrival, 
and the proposed routing. 

(d) The shipper is not required to 
send a separate notlfication lf the re
quired lnformation has been included 
in the appllcation for shipment ap. 
pro val. 
<The information collectlon requlrements 
contalned in pa.ra.graph <al were approved 
by the Office of Management and Budget 
under control number 2137-0515. The infor
mation collectlon requlrements eontalned lo 
pa.ra.graphs (bl and Ccl were approved under 
control number 2137-D532l 
[Amdt. 173-162, 48 FR 10226, Mar. 10, 1983, 
l!.ll amended at 48 FR 31220, July 7, 1983] 

Subpart J-Other Regulated Material; 
Deflnltlan and Preparátian 

SoURCE: Amdt. 173-94, 41 FR 16087, Apr. 
15, 1976, unless otherwlse noted. 

§ 173.1i00 Def'mitions. 
(a) An Other Regulated Material 

<ORM> is a material that: 
(1) May posean unreasonable risk to 

health and safety or property when 
transported in commerce; and 

(2) Does not meet any of the deflni
tions of the other ha.zard classes speci
fied in this subchapter, or 

(3) Has been reclassed an ORM (spe
clfica.lly or permissivelyl according to 
this subchapter. 

Nom: There is no change in the appllca
billty of SUbparts K, L, and M of thls Part 
for materialB classed l!.ll ORM-A, B, or e 
when they are hazardous suhstances or haz
ardous wl!.lltes (see § 172.101(g)(l)). 

(b) ORM's are divlded into classes as 
follows: 

(1) An ORM-A material is a material 
which has an anesthetic, irritating, 
noxious, toxic, or other similar proper
ty and which can cause extreme an
noyance or discomfort to passengers 
and crew in the event of leakage 
during transportation. 

(2) An ORM-B material is a material 
(including a solld when wet with 
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water> capable of causing si.gnificant 
damage to a transport vehicle from 
lea.ka.ge during transportatlon. Materi
als meeting one or both of the follow
ing criteria are ORM-B materials: 

(!) A liquid substance that has a cor
rosion rate exceeding 0.250 inch per 
year <IPY) on aluminum <nonclad 
7075-T6l at a test temperature of 130" 
F. An acceptable test is described in 
NACE standard TM-01-69. 

(ii) Specifically designated by name 
in § 172.101 of this subchapter. 

<3> An ORM-C material is a material 
which has other inherent characteris
tics not described as an ORM-A or 
ORM-B but which make it unsuitable 
for shipment, unless properly identi
fied and prepared for transportation. 
Each ORM-C material is SPecifically 
named in§ 172.101 of this subchapter. 

(4) An ORM-D material is a material 
such as a consumer commodity which, 
though otherwise subject to the regu
lations of this subchapter, presents a 
limited ha.zard during transportation 
due to its form, quantity and packag
ing. They must be materials for which 
exceptlons are provided in § 172.101 of 
this subchapter. A shipping descriP
tlon applicable to each ORM-D mate
rial or category of ORM-D materials is 
found In§ 172.101 of this subchapter. 

<5> An ORM-E is a material that is 
not lncluded In any other hazard class, 
but is subject to the requirements of 
this subchapter. Materials In this class 
lnclude: 

(!) Hazardous waste. 
<li> Hazardous substances as deflned 

In § 171.8 of thls subchapter. 
[Amdt. 173-94, 41 FR 16087, Apr. 16, 1976, 
as amended by Amdt. 173-137,45 FR 34704, 
May 22, 1980; Amdt. 173-137, 45 FR 74669, 
Nov. 10, 1980; Amdt. 73-149, 46 FR 49906, 
Oet. 8, 19811 

§ 173.606 Exeeptlons for Other Regulated 
Material (ORM). 

<a> The following ORM's, unless oth
erwise provided by § 172.101 of this 
subchapter, are not subject to the re
quirements of thls subchapter, except 
§§ 173.6, 173.21 and 173.24, and SUb
parts e and D of Part 172 of this sub
chapter when packaged as follows: 

(1) ORM-A, B, or C liquid, not over 
one plnt In one packaging; 
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(2) ORM-A or B solid, not over five 
pounds In one packaglng; 

(3) ORM-C solid, not over twenty
five pounds In one packaging. 

(b) Strong outslde packaging as spec
ified In § 173.1200 and marklng re
quirements specified in § 172.316 of 
thls subchapter are not required for 
materials classed as ORM-D when 
unitlzed In cages, carts, or similar over
packs and when shipped by a private 
or contract motor carrier from a distri
bution center to a retan outlet. 
[Amdt. 173-94, 41 FR 16087, Apr. 15, 1976, 
as amended by Amdt. 173-137, 45 FR 34704, 
May 22, 1980; Amdt. 173-165, 48 FR 28102, 
June 20, 19831 

§ 173.510 General paekaging requirements. 

(al Except as provided In § 173.505, 
ORM materials must be prepared for 
shipment In compliance with the fol
low!ng: 

(1) Each material must be offered 
for transportation and transported In 
compliance with Subparts B, e, and D 
of Part 172 of this subchapter and 
Subparts A and B of Part 173. [Note: 
Packaging for certain PCB's for dis
posal, and for storage for diSPosal is 
prescribed by EPA In 40 CFR 761.60 
and 761.65.1 

(2) For packaglngs of 110 gallon ca
pacity or Iess, sufficlent outage 
(ullage) must be provided so the pack
a.g!ng will not be liquid full at 130" F. 
(55" C.). 

(3) Wben a liquid or solid has an a.b
solute vapor pressure exceeding 16 
p.s.i. at 100" F. (38" C.l, the prtmary 
packaging must be capable of with
standing the inside vapor pressure at 
130" F. without Iea.ka.ge. 

( 4l Any material classed as an ORM 
material, which may cause a hazard In 
transportation due to its reaction with 
water, must be packaged with either 
an lnner or outer water proof packag
ing. 

<5> Portable tanks, tank cars, cargo 
tanks, hopper and dump type trans
port vehicles must be free from leaks 
and a11 discharge openings must be se
curely closed during transportation. 
[Amdt. 173-94, 41 FR 16087, Apr. 16, 1976, 
as amended by Amdt. 173-137,45 FR 34704, 
Ma.y 22, 1980; Amdt. 173-16, 48 FR 50481, 
Nov. 1, 19831 
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Subpart K-Other Regulated 
Material; ORM-A 

SoURCE: Amdt. 173-94, 41 FR 16087, Apr. 
15, 1976, unless otherwise noted. 

§ 173.605 Ammonium hydrosulflde solo· 
tion, ammonium polysulfide solution, 
bromochloromethane, dibromodi· 
fluoro-methane, dlcblorodifluoroeth
ylene; dichloromethane, 1,1,1-tricblor
oethane, perfluoro-2-butene, tetraeblor
oethylene, and tricbloroethylene. 

(a) Ammonium hydrosulfide solu
tion, ammonium polysuliide solution, 
bromochloromethane, dibromodi
fluoro-methane, dichlorodifluoroeth
ylene, dichloromethane, 1,1,1-trichlor
oethane, perfluoro-2-butene, tetrach
loroethylene, and trichloroethylene, 
when offered for transportation on a 
passenger-carrying aircraft, must be 
prepared for shipment in compllance 
with § 173.510 and must be packaged 
as follows: 

(1) Wooden box with inside earthen
ware, glass, metal, or plastic packag
ings of not more than 2 gallons capac
ity each, With sufficient cushioning 
and absorbent material to prevent 
breakage and Ieakage. 

<2> Fiberboard box with inside earth
enware, glass, metal, or plastic packag
ings of not more than 1 gallon capac
ity each, with sufficient cushioning 
and absorbent material to prevent 
breakage and leakage. 

(3) Metal drum of not more than 10 
gallons capacity. 

<4> Outside packaging with inside 
earthenware, glass, plastic, or metal 
packagings of not more than 4 fluid 
ounces capacity each, With sufficient 
cushioning and absorbent material to 
prevent breakage and leakage. The 
maximum amount that may be 
shipped in any one outside packaging 
is 5 ga11ons. 

[Amdt. 178-94, 41 FR 16087, Apr. 15, 1976, 
a.s amended by Amdt. 173-16, 48 FR 50461, 
Nov. 1, 19831 

§ 173.610 Camphene. 

<a> Camphene, when offered for 
transportatlon by water, must be pre
pared for shipment in compllance with 
§ 173.510 and must be packaged in a 

wooden, metal, or rigid plastic packag
ing. 

(b) Camphene, when offered for· 
transportation by alr, must be pre
pared for shipment in compllance With 
§ 173.510 and must be packaged as pre
scribed in § 173.154. 

[Amdt. 173-94A, 41 FR 40684, Sept. 20, 
19761 

§ 173.615 Carbon dioxide, solid (dry ice). 

(a) Solid carbon dioxide, when of
fered for transportation by alrcraft or 
water, must be packed in packaging 
designed and constructed to permit 
the release of carbon dioxide gas to 
prevent a build-up of pressure that 
could rupture the packaging. For each 
shipment by air exceeding five pounds 
per package, advance arrangements 
between the shipper and each carrier 
must be made. 

(b) Raiiroad cars and motor vehicles 
containing solid carbon dioxide, when 
accepted for transportation on board 
ocean vessels, must be conspicuously 
marked on two sides "WARNING
CO.SOLID <DRY ICE)." 

<e> Other packagings, when accepted 
for transportatlon on board ocean ves
sels, must be marked "CARBON DI
OXIDE. SOLID-DO NOT STOW 
BELOW DECKS." 

<d> Not more than 440 pounds of 
solld carbon dioxide may be transport
ed in any one cargo pit or bin on any 
alrcraft except by specific and special 
arrangement between the shipper and 
the alrcraft operator. 

<e> Carbon dioxide, solid (Dry ice) is 
excepted from the shipping paper and 
certification requirements of this sub
chapter if the requirements of para
graphs (a) and (d) of this section are 
complled with and the package is 
marked "Carbon dioxide, solld" or 
"Dry ice" and marked with an indica
tlon that the material being refrigerat
ed is used for diagnostic or treatment 
purposes <e.g. Frozen medical speci
mens). 
[Amdt. 173-94, 41 FR 16087, Apr. 15, 1976, 
a.s amended by Amdt. 173-103, 42 FR 6059, 
Jan. 27, 1977: Amdt. 173-135, 45 FR 13090, 
Feb. 28, 1980] 
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§ 173.620 Carbon tetrachloride, ethylene 
dibromide (1,2-dibromoethane), and te
trachloroethane. 

<a> Carbon tetrachloride, ethylene 
dibromide, and tetrachloroethane 
when offered for -shipment by carg¿ 
aircraft only and water, must be pre
pared for shipment In compllance with 
§ 173.510 and must be packaged as fol
lows: 

(1) As prescribed In §§ 173.344, 
173.345 or § 173.346, meeting the pack· 
a.glng requirements appllcable to 
Poison B llquids. 

(2) Uniform Frelght Classification 
<UFC>, Rule 40, Section 5. Metal 
barrel or drum, not over 55 gallons ca
pacity. Not authorized for transporta
tion by air. 

(3) Wooden box with inside contaln
ers, not over 200 pounds gross welght. 
Not authorized for transportation by 
air. 

< 4) Uniform Frelght Classification 
<UFC>. Rule 41, Sections 2 and 3. Fi· 
berboard box, with lnside contalners, 
not over 90 pounds gross welght. Not 
a.uthorized for transportation by air. 

<5> Tank cars or motor vehicle tank 
trucks. Not authorized for transporta
tion byair. 

(6) Specification 51 (§ 178.245 of this 
subcha.pter). Portable tanks. Not au
thorized for transportation by air. 

<7> Specification IM 101 portable 
tanks <§§ 178.270, 178.271 of this sub
cha.pter> are a.uthorized under condi
tions specified In the IM Tank Ta.ble. 

(b) Carbon tetrachloride, ethylene 
dibromide, and tetrachloroethane, 
when offered for shipment by pa.ssen
ger-ca.rrylng aircraft, must be pre
pared for shipment In compllance with 
§ 173.510 and must be packaged to 
meet the packaglng requirements of 
§ 173.345. 
[Amdt. 173-94. 41 FR 16087, Apr. 15, 1976, 
as a.mended by Amdt. 173-94A, 41 FR 40684 
Sept. 20, 1976; Amdt. 173-144, 46 FR 989~ 
Jan. 29, 1981; Amdt. 173-16, 48 FR 50461, 
Nov. 1, 19831 

11173.630 Chloroform. 
<a> Chloroform, when offered for 

transportation by aircraft, must be 
prepared for shipment In compliance 
with § 173.510 and must be packaged 
asfollows; 
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(1) Wooden box with inside earthen
ware, gla.ss, metal, or pla.stic packa.glng 
of not more than 2 gallons capacity 
each. 

<2> Fiberboard box with inside earth
enware, gla.ss, metal, or pla.stic packag
lng of not more than 1 gallon capaclty 
each. 

<3> Metal drum, not over 55 ga.llons 
capa.city. 

<4> Outer pa.cka.glng with inside 
earthenware, gla.ss, metal, or plastic 
packa.glngs of not more than 4 fluid 
ounces capacity each, not exceedlng 5 
gallons total content. 

(b) Chloroform, when offered for 
shipment by water, must be prepared 
for shipment In compllance with 
§ 173.510 and must be packaged as fol
lows: 

<1> As prea.cribed In § § 173.344, 
173.346 or § 173.346 meeting the pack
a.glng requirements appllcable to 
Polson B llquids. 

<2> Uniform Frelght Classiflcatlon 
(UFC), Rule 40, Section 6. Metal 
barrel or drum, not over 65 gallons ca
pacity. 

(3) Wooden box with inside contain
ers, not over 200 pounds gross welght. 

<4> Uniform Frelght Cla.ssification 
(UFC), Rule 41, Section 2 and 3. Fiber
board box with lnside contalners, not 
over 90 pounds gross welght. 

(5) Specificatlon IM 101 portable 
tanks (§§ 178.270, 178.271 of this sub
chapter> are authorized under condi
tions specified In the IM Tank Table. 
[Amdt. 173-94. 41 FR 16087, Apr. 15, 1976, 
as a.mended by Amdt. 173-144. 46 FR 9894. 
Jan. 29, 1981] 

11173.635 Ferrophosphorus. 
<a> Ferrophosphorus, when offered 

for transportation by water, must be 
prepared for shipment In compllance 
with § 173.510 and must be packaged 
as follows: 

<O Steel barrel or drum; 
(2) Wooden barrel or keg; 
<3> Wooden box with inside contain

er; or 
< 4) Sift-proof railroa.d frelght car. 
(5) Fiber drums havlng an a.luminum 

foil barrier. 
[Amdt. 173-94, 41 FR 16087, Apr. 15, 1976, 
as a.mended by Amdt. 173-102, 41 FR 55878, 
Dec. 23, 19761 

,, 
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§ 173.645 Ferrosillcon. 

<al Ferrosillcon, contalning 30 per
cent or more but not more than 70 
percent silicon, when offered for ship
ment by water, must be prepared for 
shipment in compliance with §173.510 
and must be packaged as follows: 

<1> Steel barrel or drum; 
(2) Wooden barrel or keg; or 
(3) Wooden box, not over 500 pounds 

gross weight. 
<b> Ferrosillcon, contalning 30 per

cent or more but not more than 70 
percent sillcon, when offered for ship
ment by cargo aircraft only must be 
prepared for shipment in compliance 
with §§ 173.510 and 173.154. 

LA.tndt. 173-94, 41 FR 16087, Apr. 15, 1976, 
as amended by Amdt. 173-16, 48 FR 50461, 
Nov. 1, 1983] 

§ 173.650 Hexachloroethane. 

<al Hexachloroethane, when offered 
for shipment by water, must be pre
pared for shipment in compliance with 
§ 173.510 and must be packaged as fol
lows: 

U> As prescribed in §§ 173.363, 
173.364 and 173.365, meeting the pack
aging requirements applicable to 
Poison B solids. 

<2> Uniform Freight Classification 
(UFCl, Rule 40, Sectlon 5. Metal 
barrel or drum. not over 55 gallons ca
pacity each. 

(3) Wooden box with inslde contain
ers, not over 200 pounds gross weight. 

(4) Uniform Frelght Classification 
<UFCJ, Rule 41, Sections 2 and 3. Fl
berboard box with inside containers, 
not over 90 pounds gross weight. 
[Amdt. 178-94, 41 FR 16087, Apr. 15, 1976, 
as amended by Amdt. 17S-94A. 41 FR 40684, 
Sept. 20, 19761 

§ 173.655 Naphthalene or naphthalln. 
<a> Naphthalene or naphthalin, 

when offered for shipment by water, 
must be prepared for shipment in com
pliance with § 173.510 and must be 
packaged as follows: 

(1) Wooden barrel or keg; 
(2) Wooden box: 
(3) Flberboard box: 
(4) Metal barrel or drum; or 
(5) Burlap <Jute> bag, not over 224 

pounds net welght. Authorized only 

when the melting point is 167' F. or 
higher. 

<b> Naphthalene or naphthalln, 
when offered for shipment by cargo 
aircraft only, must be prepared for 
shipment in compliance with § 173.510 
and must be packaged as follows: 

(1) As prescribed for passenger-car
rying aircraft in_paragraph <e> of thls 
section, or 

(2) As prescribed in § 173.154. 
<el Naphthalene or naphthalin, 

when offered for transportation by 
passenger-carrying aircraft, must be 
prepared for shipment in compliance 
with § 173.510 and must be packaged 
as follows: 

<1> Earthenware, glass, metal. or 
plastlc inslde packagings of not more 
than 5 pounds capacity each, in strong 
outside packaging not over 25 pounds 
netweight. 

LA.tndt. 173-94, 41 FR 16087, Apr. 15, 1976, 
as amended by Amdt. 173-16, 48 FR 50461, 
Nov. 1, 19831 

Subpart L-Other Regulated Material; 
ORM-B 

§ 173.800 Ammonium hydrogen sulfate, 
ammonium fluoride, barium oxide, 
chloroplatinic acld, copper chloride, 
ferric chloride, lead chloride, molybde
num pentaehloride, potassium hydro
gen sulfate, sodium alumlnate, sodium 
hydrogen sulfate, and/or sodium hy
drogen sulflte, ( each in solld form). 

<a> Ammonium hydrogen sulfate, 
ammonium fluoride, barium oxide, 
chloroplatinic acid, copper, chloride, 
ferric chloride, lead chloride, molybde
num pentachloride, potassium hydro
gen sulfate, sodium aluminate, sodium 
hydrogen sulfate, or sodium hydrogen 
sulfite, when offered for transporta
tion by passenger-carrying aircraft, 
must be prepared for shipment in com
pllance with § 173.510 and must be 
packaged as follows: 

(1) Earthenware, glass, metal. or 
plastic inside packagings of not more 
than 5 pounds net capaclty each. 
Inside packagings must be packed in 
strong outside packaging, contalning 
not more than 25 pounds net weight. 



§ 173.850 

[Amdt. 173-94, 41 FR 16088, Apt. ,15, 1976, 
as a.mended by Amdt. 173-94B, 41 FR 57070, 
Dec. 30, 19761 . 

11173.860 Lime, unslaked; qulekllme; and 
calclum oxide. 

<a> Unslaked llme, quickllme, or cal
cium oxide when offered for tra.nspor
tation by cargo alrcraft only or water, 
must be prepared for shipment in com
pllance with § 1 '13.610 and must be 
packed in waterproof packaging as fol
lows: 

<1> Steel barre! or drum; 
(2) Wooden barre! or keg; 
(3) Wooden box; 
<4> Multi-wall paper bag, not over 

lOO pounds net weight; .. 
(6) Paper-lined burlap bag, not over 

lOO pounds net weight; or 
(6) Sift-proof railroad freight car. 
('1) Sift-proof bulk freight container 

with net weight not over 40,000 
pounds. 

(8) Portable tank with gross weight 
not over '1,000 pounds. 

(b) Unslaked llme, quickllme, or cal
clum oxide, when offered for transpor
tation by passenger-carrying alrcraft, 
must be prepared for shipment in com
pllance with § 1 '13.510 and must be 
packaged as follows: 

U> Earthenware, glass, metal, or 
plastlc lnslde packaglngs, of not more 
than 5 pounds net capacity each. 
Inside packagings must be packed in 
strong outside packaging, containing 
not more than 26 pounds net weight. 
(49 u.s.c. 1803, 1804, 1808; 49 CFR 1.53<e>, 
App. Ato Part lJ 
[Amdt. 173-94, 41 FR 16088, Apr. 15, 1976, 
as a.mended by Amdt. 173-110, 42 FR 57967, 
Nov. 7, 1977; Amdt. 173-125, 43 FR 57897, 
Dec. 11, 1978; Amdt. 173-16, 48 FR 50461, 
Nov. 1, 1983] 

11173.880 Mereury, metall1e. 

<a> Except as llmited by paragraphs 
(b) and <el of thls sectlon, metalllc 
mercury, when offered for tra.nsporta
tion by alrcraft, must be prepared for 
shipment in compllance with § 1'13.510 
and must be packaged as follows: 

(1) Earthenware, glass, or plastic 
lnslde packagings of not more than 5 
pounds capaclty each packed in strong 
outslde packagings. Either the lnslde 
or the outside packaglng must have 
complete enveloping inner linings or 

49 CFR Ch. 1 (10-1-87 Edltlon) 

bags of strong, leak-tight, and punc
ture reslstant material lmpervlous to 
mercury. 

(2) Iron or steel flasks packed in out
slde packagings. Either the inside or 
the outslde packaglng must have com
pletely. enveloping inner linings or 
bags of strong, leak.-tight, and punc
ture reslstant material lmpervlous to 
mercury. 

Cbl Manufactured deVices of which 
mercury is a component part <except 
tubes as described in paragraph <el of 
this sectlonl packed in outside packag
ings haVing completely enveloping 
inner linings or bags of strong, leak
tight, · and puncture resistant material 
lmpervlous to mercury, !DJ!.Y !;le trans
ported by alrcraft lf prepared'for ship. 
ment in compllance with § 1'13.510. 

(C) Electron tubes, vapor tubes, and 
slm1lar tubes of which mercury is a 
component part, must be prepared for 
shipment in compllance with § 1'13.510 
and must be packaged as follows: 

(1) In outside packaging with all 
seams and joints sealed with self-adhe
sive, pressure-sensitlve tape which will 
prevent the escape of mercury from 
the outside packagings; authorized 
only lf the ltem contains not over one 
pound (454 grams) of mercury. 

(2) In outside packaglng haVing com
pletely enveloping inner linings or 
bags of strong, leak-tight, and punc
ture resistant material lmpervlous to 
mercury. 

<3> In manufacturer's original pack
aglng lf each ltem does not contain 
more than 0.18-ounce <5 grams) of 
mercury per tube, and lf the outside 
package does not contain more than 
1.1 ounces eso grams) total net quanti· 
ty. 

C4l In the manufacturer's original 
packagings lf tubes are completely 
jacketed in sealed leak-tight metal 
cases. 

(6) In manufacturer's original pack
aging lf each item does not contaln 
more than 100 milllgrams of mercury 
per tube and lf the outside package 
does not contain more than one gram 
total net quantity. Packages conform
ing to these quantity llmitations are 
not subject to any other requirements 
of thls subchapter. 
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rAmdt. 173-94, 41 FR 16088, Apr. 16, 1976, 
as amended by Amdt. 173-181,49 FR 46750, 
Nov. 20, 1984; Amdt. 173-185, 50 FR 11055, 
Mar. 19, 1985] 

§ 173.861 Gallium metal, liquid. 
Gallium metal, liquid, when offered 

for transportation, must be packaged 
in earthenware, glass, or plastic inside 
packagings of not more then 5 pounds 
net capacity each pa.cked in atrong 
outside packagings. Either the inside 
or outside packagings must have com
plete enveloping l.inings or bo.gs of 
strong, lea.k-tight, and puncture-resist
ant material impervious to liquid gai
liummetal. 
[Amdt. 173-99, 41 FR 37115, Sept. 2, 1976] 

§ 173.862 Gallium metal, solid. 
Gallium metal, solid, when offered 

for transportation, must be packaged 
in glass or rigid plastlc inslde packag
ings of not more than 5 pounds net ca
paclty each, enclosed in a sealed bag of 
strong, lea.k-tight, and puncture-resist
ant material impervious to liquid gal
lium. The sealed bag must be plo.ced in 
a packaging constructed of wood, fl
berboard, or plastic which is lined with 
a strong, lea.k-tlght, and puncture-re
sistant material impervious to liquid 
galllum. This packaging must be en
closed in an outer packaging which 
contains dry lee or other means of re
frigeration sufflcient to maintain the 
galllum in a completely solid state 
during the entlre antlcipated time the 
gallium will be in transportation to its 
destination. 
rAmdt. 173-99, 41 FR 37115, Sept. 2, 19'76J 

Subpart M-Other Regulated 
Material; ORM-C 

SoURCE: Amdt. 173-94, 41 FR 16089, Apr. 
15, 1976, unless otherwlse noted. 

§ 173.906 Inflatable life rafts, eseape 
slides, and evacuatlon slides. 

An inflatable llfe raft, escape slide or 
evacuation slide, serviced and ready 
for use as a llfe-saving appliance 
aboard a vessel or alrcraft, containing 
small quantities of hazardous materi
als which are required as part of the 
life-saving appliance, including non
flammable compressed gas packaged 

in cylinders in accordance with this 
subchapter, Class e explosives that 
are pyrotechnic signal devices, and 
flammable liquids in repair kits, must 
be packed in a strong outside packag
ing. 
[Amdt. 173-135, 45 FR 13090, Feb. 28, 1980] 

§ 173.910 Ammonium sulfate nitrate. 
(a) Ammonium sulfate nitrate, when 

offered for transportation by water, 
must be prepared for shlpment in com
pliance with § 173.510 and must be 
packaged as follows: 

(1) Steel barrel or drum; 
<2> Wooden barre! or keg; 
(3) Wooden box with inslde packag

ings; 
(4) Fiberboard box with inside pack

agings, not over 90 pounds gross 
weight; 

(6) Fiber drurn, not over 150 pounds 
gross weight; or 

(6) Paper bag, not over 200 pounds 
net weight, moisture, and sift-proof, of 
atrength not less than the equivalent 
of baga made of 8-ounce burlap. 

§ 173.916 Battery parts. 
Battery parts, when exhausted and 

unwashed, when offered for transpor
tation by water, must be prepared for 
shlpment in compliance with § 173.510 
and must be packed in a metal or 
wooden barrel with sufficient absorb
ent material to absorb any liquid 
present in the parts. 

§ 173.920 Bleaehing powder. 
(a) Bleachlng powder <or chlorinated 

lime) containing less than 39 percent 
avallable chlorine, when offered for 
transportation by water, must be pre
pared for shlpment in compliance with 
§ 173.510 and must be packaged as fol
lows: 

(1) Steel barrel or drum; 
(2) Wooden barrel or keg; 
(3) Wooden or flberboard box, with 

inside containers; or 
(4) Fiber drum with inslde metallic 

or polyethylene liner, not over 275 
pounds gross weight. 

§ 173.946 Caleium eyanamide, not hydrat
ed. 

<a> Calcium cyanamide, not hydrat
ed, when offered for transportation by 



§ 173.952 

water, must be prepared for shipment 
in compllance with § 173.510 and must 
be packaged as follows: 

(ll Steel barre! or drum; or 
(2) Wooden barre! or keg: 
(b) Calcium cyanamide, not hydrat

ed, when offered for transportation by 
cargo aircraft only, must be prepared 
for shipment in compllance with 
§§ 173.510 and 173.154. 

(e) Calcium cyanamide, not hydrat
ed, when offered for transportation by 
passenger-carrying aircraft, must be 
prepared for shipment in compllance 
with § 173.510 and must be packed in 
earthenware, glass, metal, or plastic 
inside packagings of not over 1 pound 
each, adequately cushioned to prevent 
breakage and leakage. Inside packag
ings must be packed in a strong out
side package containing not more than 
25 pounds each. 
[Amdt. 173-94, 41 FR 16089, Apr. l.5, 1978, 
as amended by Amdt. 173-16, 48 FR 50461, 
Nov. 1, 19831 

§ 173.952 Castor beans and castor pomace. 
(a) Castor beans and castor pomace, 

when offered for transportation by 
water, must be prepared for shipment 
in compllance with § 173.510 and must 
be packaged as follows: 

(1) Sift-proof, five-ply paper bag, not 
over lOO pounds net weight. 

(2) Sift-proof, paper or plastic llned 
burlap bag, not over lOO pounds net 
weight. 

(3) Sift-proo:f, paper or plastic llned 
cotton bag, not over 100 pounds net 
weight. 

§ 178.955 Coconut meal pellets. 

<al Coconut meal pellets which con
tain at least 6 percent water, when of
fered for transportation by water, 
must be prepared for shipment in com
pllance with § 173.510 and must be 
packaged as follows: 

(1) Burlap <Jutel bag; 
(2) Multi-wall paper bag; or 
(3) Polyethylene-llned burlap or 

paperbag. 

§ 173.960 Copra. 

Copra, when offered for transporta
tion by water, must be prepared for 
shipment in compllance with § 173.510 
and must be packaged in a burlap bag. 

49 CFR Ch. 1 (10-1-87 Edltion) 

§ 173.985 Cotton and other fibers.. 

Cotton and the fibers jute, hemp, 
flax, sisal, coir, kapok, or similar vege
table fibers, when offered for trans
portation by water, must be packaged 
in bales, securely and tightly bound 
with rope, wire, or other sinillar 
means. 
[Amdt. 173-201, 52 FR 13043, Apr. 20, 19871 

§ 173.985 Exothermic ferrochrome, ferro-
manganese, and sllicon-chrome. 

Exothermic ferrochrome, ferroman
ganese, and sillcon-chrome, when of
fered for transportation by water, 
must be prepared for shipment in com
pllance with § 173.510 and must be 
packaged in a steel barre! or drum, not 
over 750 pounds gross weight. 

§ 173.995 Fish scrap and fish meal. 
<al Except as provided in paragraph 

(bl of this section, fish scrap and fish 
meal, containing at least 6 percent but 
not more than 12 percent water, when 
offered for transportation by water, 
must be prepared for shipment in com
pllance with § 173.510 and must be 
packaged as follows: 

(1) Burlap <Jutel bag; 
(2) Multi-wall paper bag; 
(3) Polyethylene-llned burlap or 

paperbag; 
< 4) Ra.ll car; or 
(5) Freight container_ 
(b) Fish scrap and fish meal may not 

be offered for transportation if the 
temperature of the material exceeds 
120" F. (49" C.) 

(e) When fish scrap or fish meal is 
offered for transportation by vessel in 
bulk in freight containers the follow
ing additional requirements must be 
met: 

(ll The fish meal must contain at 
least 100 PPM antioxidant (ethoxy
quin) at the time of shipment. 

<2l Each shipment must be accompa
nied by a statement in which the ship
per certifies: 

(i) The moisture content of the fish 
me al; 

(ii) The concentration of antioxidant 
<ethoxyquin) in the material in PPM 
at the time of loading into the freight 
container; 

(iiil The fat content of the fish meal; 

.. 

.. 
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(iv) Date and place of production of 
the flsh mea.J.; and 

<v> The physica.l. state of the materi
a.J. (ground, pelletlzed, or mixture>. 
[Amdt. 173-94, 41 FR 16089, Apr. 15, 1976, 
a.s amendedby Amdt. 173-116,43 FR 17945, 
Apr. 27, 19781 

§ 173.1010 Lead dross or scrap contalning 
3 percent or more free acid. 

Lead dross or scrap containing 3 per
cent or more free acid, when offered 
for transportation by water, must be 
prepared for shipment in compliance 
with § 173.510 and must be packaged 
in steel barreis or drums or wooden 
barreis, boxes, or kegs. 
(4; U.S.C. 1803, 1804, 1808; 49 CFR 1.63, 
App. A to Part 1J 
[Amdt. 173-130, 44 FR 23228, Apr. 19, 19791 

§ 173.1015 Lithium batteries, for disposal. 
(a) Lithium batteries, for disposal, 

comprlsed of one or more cells, may be 
offered for transportation to a permit
ted storage facility and disposal site by 
motor vehicle only, if the battery: 

<1> When new, contained not more 
than 12 grams of lithium per cell; 

<2> Is equipped with an effective 
means of preventing externa.J. short 
circuits; 

(3) Is classified and offered for 
transportation as an ORM-C; and 

<4> Is overpacked in a strong fiber
board box, or meta.J. or fiber drum 
which complies with § 173.24. 

(b) Paragraph <a> does not apply to 
lithium batteries which, when new, 
were excepted from regulation under 
§ 173.206(f). 
[Amdt. 173-160, 47 FR 64827, Dec. 6, 1982; 
48 FR 655, Jan. 6, 1983] 

§ 173.1026 Ferrous metal borings, sbav
ings, turnings, or cuttings ( excluding 
stalnless steel). 

Ferrous meta.J. borings, shavings 
turnings, or cuttings, other than stain
less steel, when offered for transporta
tion by water, must be prepared for 
shipment in compliance with § 173.510 
and must be packaged in a meta.J. 
barrel or drum. 

(49 U.S.C. 1803, 1804, 1808; 49 CFR 1.53, 
App. Ato Part 1) 
[Amdt. 173-130, 44 FR 23228, Apr. 19, 1979] 

§ 173.1040 Pesticide, water-reactive. 
Water reactive pesticide not other

wlse subject to thls subchapter, and in
cluding fungicides, herbicides, etc., 
which contain manganese ethvlene 
bls-dithio carbamate, when offered for 
transportation by water, must be pack
aged in water reslstant packaging in 
compliance with § 173.510. 

§ 173.1045 Petroleum coke, uncalcined. 
Uncalcined petroleum coke, when of

fered for transportation by water, 
must be prepared for shipment in com
pliance with § 173.510 and must be 
packaged in meta.J. barreis or drums. 

§ 173.1066 Rubber curing compound, solid. 

<a> Solid rubber curing compounds, 
when offered for transportation by 
water, must be prepared for shipment 
in compliance with § 173.510 and must 
be packaged as follows: 

(1) Meta.J. barre! or drum; 
<2> Fiber drum; 
(3) Wooden barre! or keg; 
<4> Wooden or fiberboard box; 
(6) Sift-proof multi-wall paper bag; 

or 
(6) Sift-proof lined burlap bag. 

§ 173.1070 Sawdust or wood shavings. 
(a) Sawdust or wood shavings, when 

offered for transportation by water, 
must be prepared for shipment in com
pliance with § 173.610 and must be 
packaged as follows: 

<1> Steel barrel or drum; 
(2) Wooden barrel or keg; 
(3) Wooden or fiberboard box; 
(4) Bag; or 
(5) Ba.l.es, slatted and compactly 

bound with wire or meta.J. bands. 

§ 173.1080 Sulfur. 
(a) Sulfur, flowers of sulfur (sulfur 

flower), when offered for transporta
tion by water, must be prepared for 
shipment in compliance with § 173.510 
and must be packaged as follows: 

< 1) Meta.J. barre! or drum; 
(2) Wooden barre! or keg; 
(3) Wooden or fiberboard box; 
(4) Sift-proof multi-wall paper bag; 
(5) Sift-proof paper-lined burlap bag; 
(6) Sift-proof rail car; or 
<7l Sift-proof or lined freight con

tainer. 
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§ 173.1090 

( 49 U .S.C. 1803, 1804, 1808; 49 CFR 1.53, 
App. A to Pa.rt ll 
[Amdt. 173-94, 41 FR 16089, Apr, 15, 1976, 
as amended by Amdt. 173-131, 44 FR 49458, 
Aug. 23, 1979; Amdt. 173-142, 45 FR 81572, 
Dec. 11, 1980] 

§ 173.1090 Asbestos. 

<a> Asbestos lncludes any of the fol
lowing hydrated mineral sllicates: 
chrysotne, crocidolite, amosite, antho
phyllite asbestos, tremolite asbestos, 
actlnolite asbestos, and every product 
contalnlng any of these mlnerals. 

(b) Commercial asbestos is any mate
rial or product contalnlng asbestos 
that has commerclal value because of 
its asbestos content. 

(e) Asbestos which is immersed or 
fixed In a natural or artificial blnder 
material (such as cement, plastic, as
phalt, reslns or mineral ore> and man
ufactured products contalnlng asbes
tos or any materials or products whose 
commercial value is not dependent on 
their asbestos content, are not subject 
to the requirements of this subchap
ter. 

<d> Commercial asbestos must be of
fered for transportation and trans
ported In: 

(1) Rlgid, leaktl.ght packaglngs, such 
as metal or fiber drums, portable 
tanks, hopper-type rai1 cars, or 
hopper-type motor vehicles; 

(2) Bags or other non-rigid packag
lngs In closed freight contalners, 
motor vehicles, or rai1 cars that are 
loaded by and for the exclusive use of 
the consignar and unloaded by the 
consl.gnee; 

(3) Bags or other non-rigid packag
lngs which are dust and sift-proof. 
When transported by other than pri
vate carrier by highway, such packag
lngs contalnlng asbestos must be palle
tized and unitized by methods such as 
shrink-wrapplng In plastic film or 
wrapping In fiberboard secured by 
strapplng. Pallets need not be used 
durlng transportation by vessel for 
loads wlth slings that are unitlzed by 
methods such as shrink-wrapplng, if 
the slings adequately and evenly sup
port the loads and the unitlzlng 
method prevents shiftlng of the bags 
or other non-rigid packaglngs durlng 
conditions normally lncident to trans
portation; or 

49 CFR Ch. 1 (10.1-87 Edltlon) 

(4) Bags or other non-rigid packag
lngs which are dust and sift-proof In 
strong outside flberboard or wooden 
boxes. 
(49 U.S.C. 1803, 1804, 1808; 49 CFR 1.53, 
App, A to Pa.rt 1J 
[Amdt. 173-123, 43 FR 56668, Dec. 4, 1978, 
as amended at 44 FR 18674, Mar. 29, 1979; 
44 FR 47938, Aug. 16, 1979; Amdt. 173-158, 
47 FR 43066, Sept. 30, 19821 

$ubpart N-Other Regulated 
Material; ORM-D 

§ 173.1200 Consumer Commodity. 

(a) In order to be transported under 
the proper shlpplng name of "Con
sumer commodity," a material must 
meet that deflnition. It may be re
classed and offered for shipment as 
ORM-D material (see § 173.500) pro
vided that an ORM-D exception is au
thorized In specific sections applicable 
to the.material, and that lt is prepared 
In accordance wlth the following para
graphs. CThe gross wel.ght of each 
package must not exceed 65 pounds 
and each package offered for transpor
tatlon aboard alrcraft must meet the 
requirements of § 173.6.) 

U> Flammable Liquids must be: (1) 
In lnside metal contalners, each 
having a rated capacity of 1 quart or 
less, packed In strong outside packag
lngs, 

(Ü) In lnside contalners, each having 
a rated capacity of 1 plnt or less, 
packed In strong outside packaglngs. 

(lii) In lnside contalners, each having 
a rated capacity of one gallon or less, 
packed In strong outside packaglngs. 
The provisions of this exception apply 
only if the flash polnt of the material 
is 73" F. or hl.gher. 

(2) Corrosive liquids must be: (1) In 
bottles, each having a rated capacity 
of 1 plnt or less, each enclosed In a 
metal can, packed In strong outside 
packagings. 

(ti) In metal or plastic contalners, 
each having a rated capaclty of 1 plnt 
or less, packed In strong outside pack
agtngs, 

<üil In metal or plastic lnside con
talners, each having a rated capacity 
of not over 1 quart, packed In strong 
outslde packaglng provided the liquid 
mixture contalns 15 percent or less 



Research and SpeciaJ Pragrams Admlnlstratlon, DOT § 173.1200 

corrosive material and the remalnder 
of the mixture does not meet the defi
nition of a hazardous material as de
fined in this subchapter; Not author
tzed for transportation by air. 

(3) Corrostve solids must be: m In 
earthenware, glass, plastic or paper 
containers each having a net weight of 
5 pounds or less, packed in strong 
metal, wooden, or fiberboard outside 
packagings, each having a net weight 
of 25 pounds or less. 

(ii) In metal, rigid fiber, or composi
tion cans or cartons or rigid plastic 
containers each having a net weight of 
10 pounds or less, packed in strong 
outside packagings each having a net 
weight of 25 pounds or less; 

(iii) In metal, rigid fiber, or composi
tion cans or cartons or rigid plastic 
containers, each having a rated capac
ity of not over 20 pounds, overpacked 
in metal, wooden or fiberboard outside 
containers not exceeding 50 pounds 
net welght provided the salid mixture 
contains 10 percent or less corrosive 
material and the remalnder of the 
mixture does not me.et the definition 
of a hazardous material as defined in 
this subchapter. 

(4) Flammable soltds except for 
charcoal briquettes must be in inside 
containers each having a net weight of 
1 pound or less,. packed in strong out
side packagings. each having a net 
weight of 25 pounds or less. Charcoal 
briquettes may be shlpped in packa.g
ings having a net weight of 65 pounds 
or less. 

(5) OXidizers must be in inside con
tainers each having a rated capaclty of 
1 pint or less for llquids or a net 
welght of 1 pound or less for sollds, 
packed in strong outside packaging 
each having a net. welght of 25 pounds 
or less. 

<6l Organic perortdes must be: m In 
inside containers whlch must be se
curely packed and cushloned with 
noncombustible cushloning material in 
strong outside packagings contalning 
not over 1 pint or 1 pound net quanti
ty of the materia.ls. CUshloning is not 
required when the llquid is contained 
in strong, securely closed, plastic pack
a.gings, not over 1 ounce capacity each, 
properly pa.cked to prevent lea.kage or 
brea.ka.ge. 

(ti) In strong outside packagings of 
24 or less inside fiberboard containers, 
eack having 70 or less securely closed 
tubes having a maximum fluid capac
ity of 'lo-ounce each and securely 
packed in noncombustible cushloning 
material. Each fiberboard container 
may not contain more than 1 pint of 
llquid. 

(7) Poison B liquids or solids must 
be in inslde containers, each having a 
rated capacity of 6 ounces or less by 
volume for llquids or of 8-ounces or 
less net weight for sollds packed in 
strong outside packagings. 

(8) Compressed gases must be: m In 
inside containers, each having a water 
capaclty of 4-fluid ounces or less (7.22 
cubic inches or lessl, packed in strong 
outside packagings. 

(ii) In inside metal container 
charged with a solution of materials 
and compressed gas or gases whlch is 
nonpoisonous, meeting all of the fol
lowing: 

<Al Capaclty may not exceed 50 
cubic inches (27.7 fluid ounces); 

(Bl Pressure in the container may 
not exceed 180 p.s.i.g. at 130' F. (55' 
C.). Irthe pressure exceeds 140 p.s.i.g. 
a.t 130' F., (55' C.l but does not exceed 
160 p.s.i.g. at 130' F., (55' C.) a specifi
cation DOT 2P (§ 178.33 of this sub
chapter> inside metal container must 
be used; if the pressure exceeds 160 
p.s.i.g, at 130' F., (55' C.l, a SPecifica
tion DOT 2Q (§ 178.33a of this sub
chapter) inside metal container must 
be used. In any event the metal con
tainer must be eapable of withstand
ing, without bursting, a pressure of 
one and one-ha.if times the equillbri
um pressure of the contents a.t 130' F. 
(55' C.l; 

(Cl Liquid content of the material 
and gas not completely fill the con
tainer at 130' F. (55' C.J; 

(Dl The containers must be packed 
in strong outside packagings; and 

(El Each completed container filled 
for shlpment must have been heated 
untll the pressure IIL the container is 
equiva.lent to the equillbrium pressure 
of the content at 130' F: (55' C.) with
out evidence of lea.ka.ge, distortion, or 
other defect. 

(iii) In a non-refillable inside metal 
container of 50 cubic-inch capacity or 
Iess (27.7 fluid ouncesl, with foodstuffs 
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or soaps and with soluble or emulslfied 
compressed gas, provided the pressure 
in the container does not exceed 140 
p.s.i.g. at 130' F. <55' C.). The metal 
container must be capable of with
standing, without bursting, a pressure 
of one and one-half times the equilib
rium pressure of the contents at 130' 
F. (55' C.) and must comply with the 
following provisions: 

<A> Containers must be packed in 
strong outside packagings, and 

(B) Liquid content of the material 
and gas may not completely fill the 
container at 130' F. <55' C.>. 

<ivl In refillable inside metal con
tainers with cream and soluble or 
emulslfied compressed gas packed in 
strong outside packagings. Containers 
must be of such design that they will 
hold pressure without permanent de
formation up to 375 p.s.Lg. and must 
be equipped with a device designed so 
as to release pressure without bursting 
of the container or dangerous projec
tion of its parts at higher pressures. 

<v> In non-refillable inside metal 
containers charged with a solution, 
containing biological products or a 
medical preparation which could be 
deteriorated by heat, and compressed 
gas or gases which is nonpoisonous 
and nonflammable. The capacity of 
each container may not exceed 35 
cubic inches <19.3 fluid ounces). The 
pressure in the container may not 
exceed 140 p.s.Lg. at 130' F. <55' C.>, 
and the liquid content of the product 
and gas may not completely fill the 
container at 130' F. (55' C.). One com
pleted container out of each lot of 600 
or less, filled for shipment, must be 
heated, untn the pressure in the con
tainer is equivalent to the equilibrium 
pressure of the content at 130' F. (66' 
C.>. There may be no evidence of leak
age, distortion, or other defect. Con
tainer must be packed in strong out
side packagings. 

(vi) In electronic tubes, each having 
a volume of not more than 30 cubic 
inches and charged withb 'as to a pres
sure of not more than 35 p.s.Lg. and 
packed in strong outside packagings. 

(Vil) In an inside metal container as 
a component of an audible fire a1arm 
system powered by a compressed gas 
meeting the following provisions: 
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(Al Each inside container must have 
contents which are not flammable, 
poisonous, or corrosive as defined 
under this part; 

<B> Each inside container may not 
have a capacity exceeding 35 cubic 
inches (19.3 fluid ouncesl; 

(C) Each inside container may not 
have a pressure exceeding 70 p.s.i.g. at 
70' F. <21" C.l and the liquid portion of 
the gas may not completely fill the 
inside container at 130' F. (55' C.); 

<Dl Each inslde container must be 
designed and fabricated with a burst 
pressure of not Iess than five times its 
charged pressure at 130' F. (55' C.>: 
and 

(El Each fire alarm system must be 
packed in a strong outside packaging. 

[Amdt. 173-94, 41 FR 16091, Apr. 16, 1976, 
as amended by Amdt. 173-94A, 41 FR 40684, 
Sept. 20, 1976; Amdt. 173-94B, 41 FR 57070, 
Dec. 30, 19761 

§ 173.1201 Small arms ammunltion. 

<a> Small arms ammunition which 
has been classed as a Class e explosive 
may be re-classed and offered for 
transportation as OR.lii[-D material 
<See § 173.500 of this part) if it is pack
aged in accordance with paragraph (b) 
of this section. Smal1 arms ammuni
tion that may be shipped as QR.l\1[-D is 
limited to: 

(1) Ammunition for rifle, pistol, or 
shotgun; 

(2) Ammunition with inert projec
tfies or blank ammunition; 

(3) Ammunition having no tear gas, 
incendiary, or detonating explosiva 
projectiles: and 

(4) Ammunition not exceeding 50 
caliber for rifle or pistol cartridges or 
8 gauge for shotshells. 

(b) Packaging for smail arms ammu
nition as OR.lii[-D must be as follows: 

(1) Ammunition must be packed in 
inside boxes, or in partitions which fit 
snugly in the outside packaging or in 
metal clips; 

<2> Prlmers must be protected from 
accidental lnitiation; 

(3) Inside boxes, partitions or metal 
clips must be packed in securely closed 
strong outside packaglngs; and 

(4) Maximum gross weight is limited 
to 65 pounds per package. 
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(49 U.S.C. 1803, 1804, 49 CFR 1.53, App. Ato 
Part ll 
[Amdt. 173--175, 49 FR 21936, May 24, 19841 

Subpart 0-0ther Regulated 
Material; ORM-E 

§ 173.1300 Hazardous waste, liquid or 
solid, n.o.s.; hazardous substance, 
liquid or solid, n.o.s. 

Hazardous waste, liquid or solid, 
n.o.s., or Hazardous substance, liquid 
or salid, n.o.s., may not be offered for 
transportation unless packa.ged in a.c
cordance with § 173.510. 
[Amdt. 173--137, 45 FR 34704, May 22, 19801 

APPENDIX A-METHOD OF TESTING 
CORROSION TO SKIN 

1. Corroslon to the skln ls measured by 
patch-test technique on the lntact skln of 
the albino ra.bblt, clipped free of halr. A 
mlntmum of six subjects are to be used In 
thls test. 

2. introduce under a square eloth patch, 
such as surg:leal gauze mea.surlng not less 
than 1 lnch by 1 lnch and two single layers 
thlck, 0.5 mllliliter <In the case of llquids) or 
0.5 gram <In the case of sollds and semlso
lldsl of the substance to be tested. 

3. Immobillze the a.nlmaJs with patches se
cured In place by a.dheslve tape. 

4. Wrap the entlre trunk of Pach animal 
wlth an lmpervious material, such as rub
berlzed cloth, for the 4 hour period of expo
sure. Thls material ls to ald In malntalnlng 
the test patches In posltlon and retareis the 
evapora.tlon of volatlle substances. It ls not 
applled for the purpose of occluslon. 

5. After 4 hours of exposure, the patches 
are to be removed and the resultlng reac
tlons are to be evaluated for corroslon. 

6. Followlng thls lnitlal readlng, all test 
sltes are washed wlth an approprlate solvent 
to prevent further exposure. 

7. Readlngs are agaln to be made at least 
at the end of a total of 48 hours < 44 hours 
after the flrst readln¡¡). 

8. Corroslon will be consldered to have re
sulted lf the substances In contact wlth the 
rabblt skln have caused destructlon or trre
verslble alteratlon of the tlasue on at least 
two out of each slx rabblta tested. Tlssue de
struction ls consldered to have occurred lf, 
at any of the readlngs, there ls ulceratlon or 
necrosis. Tlasue destructlon does not lnelude 
merely sloughln¡¡ of the epidermis, or ery
them.a, edema, or flasurlng. 

[Amdt. 173--94, 41 FR 16092, Apr. 15, 1976, 
as amended by Amdt. 173-94A, 41 FR 40684, 
Sept. 20, 1976; Amdt. 173-94B, 41 FR 57070, 

Dec. 30, 1976; Amdt. 173-149, 46 FR 49906, 
Oct. 8, 19811 

APPENDIX B-PROCEDURE F{)R TEsTING 
CHEMICAL COMPATmiLITY AND RATE 
OF PERMEATION IN POLYETHYLENE 
PACKAGING AND RECEPTACLES 

1. The purpose of thls procedure ls to de
termine the chemical compatlbllity and per
meabllity of llquld ha:zardous materials 
packa¡¡ed In polyethylene packaglng and re
ceptacles. Alternatlves for thls procedure 
are permitted as speclfied In § 173.24<dl<3> 
of thls subchapter. 

2. Compatlbllity and rate of permeation 
are determined by subjectlng full slze poJy. 
ethY!ene containers <or smaller contalners 
as permitted In paragraph 4 of thls Appen
dlx) and hazardous materlalladln¡¡ to one of 
the followlng comblnatlons of time and tem
peratura: 

a. Test Method 1: 180 days at a tempera.
ture no Jower than 18~C. <84'F.> 

b. Test Method 2: 28 days at a tempera
tura no lower than 50'C. <122"F.) 

c. Test Method 3: 14 days at a tempera.
ture no Jower than 60'C. <140'F.> 

3. Regardless of which test method ls 
used, at least three sample containers shall 
be tested for each comblnation of ha:zardous 
material and slze and desll!n of container. 
Flll containers to ra.ted capaclty with the 
speclflc ha:zardous material <at the concen
tra.tlon to be transported) and close as for 
shipment. For the ftrst and last 24 hours of 
stora¡¡e under the selected test method, 
place the containers with closures down
ward, except that containers fltted with a 
ventare so placed on each occaslon for flve 
minutes only. 

4. For testlng under Test Method 2 or 3 In 
those lnstances where lt 1s not practicable to 
use full slze contalners, smaller containers 
ma.y be used. The sma11 container shall be 
manufactured by the same process as the 
Iarger container (for example, uslng the 
same method of moldln¡¡ and processlng 
temperaturesl and be made of identlcal 
reslns, plgments and a.dditlves. 

5. Determine fllied container weight or 
net weight of contenta both befare and after 
storage under the selected test method. 
Rate of permeation ls determioed from loss 
of ha:zardous materials contenta, durlng the 
conduct of the test, expressed as a percent
a¡¡e of the original welght. 

6. After stora¡¡e under the selected test 
method, the container shall be dralned, 
rlnsed, filled to ra.ted capa.clty with water 
and, wlth filled container at amblent tem
perature, dropped from a helght of 1.2 
meters <3.94 feet> onto solld concrete. 

7. Each of the followlng constltute test 
fallure: 
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a. Vlslble evldence of permanent deforma
tlon due to vapor pressure bulld-up or col
Iapse of walls, deterloration, swelllng, craz
lng, cracking, excessive corroslon, oxldlza
Uon, embrlttlement, leakage, rupture or 
other defects llkely to cause premature fall
ure or a hamrdous condltlon. 

b. For materlals meeting the deflnltlon of 
a polson accordlng to thls subchapter, a rate 
of permeatlon In excess of 0.6% determlned 
over the test perlod. For all other hamrdous 
materlals, a rate of permeat!on In excess of 
2.0% determlned over the test perlod. 

<49 U.S.C. 1803, 1804, 1808; 49 CFR 1.53, 
App. Ato Part 1> 
I:Amdt. 1'73-176, 49 FR 24691, June 14, 19841 

PART 174-CARRIAGE BY RA!L 

Subpart A-General Requlrementa 

See. 
174.1 Purpose and scope. 
174.3 Unacceptable haza.rdous materlals 

shipments. 
174.6 carrler's materlals and supplles. 
174. '7 Respons!bfl!ty for compllance. 
174.8 Inspect!on. 
1 '74.9 Inspectlon of tank cars. 
174.10 Inspect!on of cars at lnterchange. 
174.11 Canadlan shipments and paeka.ges. 
174.12 Iptermedlate shippers and carrlers. 
174.14 Movements to be expedlted. 
1'74.16 Removal and disPosltlon of hazard· 

ous materlals at destlnatlon. 
1 '74.18 Astray shipments. 
174.20 Local or carrler restrlctlons. 

Subpart B-Genaral Oparatlng Rec¡ulremento 

174.24 Shipplng papers. 
174.25 Addltional lnformation on waybills, 

swltchlng orders and other b!lllngs. 
174.26 Notlce to traln crews of placarded 

cars. 
174.33 Lost or destroyed labels and plac

ards. 
174.45 Reportlng hazardous materlals lncl

dents. 
174.47 Correctlon of vlolatlons. 
174.48 Leaklng packages other than tank 

cars. 
174.49 Flammable vapors. 
174.50 Leaklng tank cars. 

Subpart C-Genaral Handling and Loadlng 
Rec¡ulromenfll 

174.55 General requlrements. 
174.57 Cleanlng cars. 
174.59 Marklng and placarding of ran cars. 
174.61 Truck bodles, trallers or frelght con-

talners on flatcars. 
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See. 
174.63 Fre!ght contalners, portable tanks 

and IMportable tanks. 
1 '7 4.67 Tank car unloading. 
174.69 Removal of placards and car certlfl

cates after unloadlng. 
174.81 Segregatlon and separatlon requlre

ments for hamrdous materlals In i'ÍI.ll 
cars. 

Subpart D-Hanclllng of Placarded Cars 

174.83 SW!tchlng of cars contalnlng haz
ardous materlals. 

174.84 Swltchlng of flatcars carry!ng plac
arded trallers, frelght contalners, porta
ble tanks or IM portable tanks. 

174.85 Placement of fre!ght cars placarded 
"EXPLOSIVES A" In yards, on sldlngs, 
or slde tracks. 

174.86 Posltlon In traln of cars placarded 
"E.XPLOSIVES A" or "POlSON GAS" 
when accompanled by cars carry!ng 
guards or technlcal escorts. 

174.87 Placarded cars prohiblted In pa.ssen
ger tralns, llmited In mlxed trains. 

174.88 Posltlon In traln of cars placarded 
"EXPLOSIVES A". 

17 4.89 Position In traln of cars placarded 
''R.ADIOACTIVE''. 

174.90 Separatlng cars placarded "EXPLO
SIVES A" or ''POlSON GAS" from 
other cars In tralns. 

174.91 Posltlon In traln of loaded placarded 
tank car other than car placarded 
"COMBUSTIBLE''. 

174.92 Separatlng loaded placarded tank 
cars other than cars placarded "COM
BUSTIBLE" from other cars In tralns. 

17 4.93 Posltlon In traln of empty placarded 
tankcars. 

Subpart E-De!DIIed Raqulrements for 
Exploolves 

174.100 Forbldden exploslves. 
174.101 Loadlng exploslves. 
174.102 Forbldden mlxed loadlng and stor

age. 
174.103 Dlsposltlon of damaged or astray 

shipments. 
174.104 Class A exploslves; car selectlon, 

preparatlon, lnspectlon, and certlflca
tion. 

174.105 Routing shipments, Class A explo
slves. 

174.106 "Order-Notlfy" or "C.OD." ship· 
ments, Class A exploslves. 

174.107 Shlpplng days for Class A explo-
slves. 

174.109 Non-agency shipments. 
174.110 Car magazine. 
174.112 Loadlng Class B explosivas (Also 

see § 174.101). 
174.114 Record to be made of change of 

seals on "Exploslves A" laden cars. 
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Sec. 
174.115 Loadlng CJaas e explosives. 

Subpari F-Datalled Requlramants for Gcwts 

174.200 Special handling requlrements. 
174.201 Compressed gas cyUnders. 
17 4.204 Tank car dellvery of gases, lnclud

lng cryogenlc Uquids. 
1 '14.208 Rail cara, truck bodies, or trallers 

with fumlgated or treated ladlng. 
1 '14.280 Poison gases with foodstuffs. 
1 '14.290 Poison A shipped by, for, or to the 

Department of Defense. 

Subp<OJri G-Datalled Requlrem"um '"• 
Flammabla Liquido 

1 '14.300 Speclal handling requlrements. 
174.304 Flammahle Uquids In tank cars. 
1'14.380 Poisonous flamma.ble Uquids with 

foodstuffs. 

Subpari H-Detalled lequlrements for 
Flammabla Solido 

1'14.410 Speclal handling requlrements for 
ma.tehes. 

1'14.460 Fires. 
174.480 Poisonous flamma.ble sollds with 

foodstuffs. 

Subpart 1-Datalled Requlramants for 
Oxldlzero 

174.510 Speeial handling requlrements for 
ni trates. 

174.515 Cleaning cars; potasslum perman
ganate. 

174.680 Poisonous oxldlzers with food
stuffs. 

Subpmt J-Detalled Requlrements for 
Pollonous Materlals 

17 4.600 Speeial handling requlrements for 
Poison A ma.terials. 

174.615 Cleaning cars. 
174.680 Polsons with foodstuffs. 

Subpart K-Detallad Requlramantn f<>r 
Radioactiva Material• 

174.700 Special handling requirements for 
radloactlve materials. 

174.715 CleanUness of cara after use. 
174.750 Incldents lnvolvlng lea.kage. 

Subpart L-Datalled Raqulraments for 
torraalve Material• 

174.800 Speclal handling requlrements for 
corros!ve ma.terials. 

174.810 Speclal handling requirements for 
wet electrlc storage batterles. 

174.812 Speclal handling requirements for 
nltrlc acld. 

Sec. 
Subpart M-Detallad Requlramants for Othar 

Ragulated Materlals 

174.840 Speclal loadlng and handling re
qulrements for asbestos. 

AUTBOIUTY: 49 U.S.C. 1803, 1804, 1808; 49 
CFR 1.53Cel, 1.53, App. Ato Part 1. 

SOURCE: Amdt. 174-26, 41 FR 16092, Apr. 
15, 1976, unless otherwise noted. 

EDITORIAL NoTE: For nomenclature 
changes to Part 174, see 50 FR 45731, Nov. 
1,1985. 

Subpart A-General Requlrements 

§ 17 4.1 Purpose and seo pe, 

This part prescribes requirements in 
addition to those contained in Parts 
171, 172, 173, and 179 of this subchap
ter, to to be observed with respect to 
the transportation of hazardous mate
rials in or on ra.il ca.rs. 
[Amdt. 174-26, 41 FR 16092, Apr. 16, 1978, 
as amended by Amdt.174-26A, 41 FR 40886, 
Sept. 20, 19761 

§ 17 4.3 Unacceptable hazardous materioJs 
shipments. 

A shipment of a hazardous material 
that is not prepared for transportation 
in accordance with Parts 171, 172 and 
173 of this subchapter may not be ac
cepted for transportation or transport
ed by ra.il except as provided in 
§ 174.47(b). 
[Amdt. 174-28, 41 FR 16092, Apr. 15, 1978, 
as amended by Amdt. 174--26A. 41 FR. 40685, 
Sept. 20, 19781 

§ 17 4.5 Carrler's materials and supplles. 

This subchapter applles to the trans
portation of a carrier's materials and 
supplies movlng by ra.il, except that 
the shipper's certification is not re
quired when these materials and sup
plies are being transported by the car
rier who owns them. The requirements 
of this subchapter do not appJ.y to rail
way torpedoes or fusees when carried 
in engines or ra.il ca.rs. Railway torpe
does must be in closed metal boxes 
when not in use. 
[Amdt. 174-26B, 41 FR 57071, Dec. 30, 19761 
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§ 174.7 Responsibllity for eomplianee. 

Unless this subchapter specifically 
provides that another person is to per
form a particular duty, each carrier, 
lncludlng a connectlng carrier, shall 
perform the dutles specified and 
comply with each applicable require· 
ment of this part, and shalllnstruct its 
employees in relation thereto. 

§ 174.8 lnspeetlon. 
Cal Methods of manufacture, pack

lng, and storage of hazardous materla.l, 
lnsofar as they affect safety In trans
portation by rail, must be open to in
spection by a duly authorlzed repre
sentative of the Department, an initial 
carrier, and the Bureau of Explosives. 

Cbl At any polnt where a traln is re
quired to be inspected, each loaded 
placarded rail car and each rail car lm
mediately adjacent thereto must be ln
spected. The cars may continue In 
transit only when the lnspection lndi
cates that the cars are in a safe condi
tion for transportation. <See §§ 174.9 
and 174.10.) The lnspection of a rail 
car other than a tank car or a rail car 
containing Class A explosives must in
elude a visual lnspection for obvious 
defects of the runnlng gear and any 
leakage of contents from the car and 
to determine whether all required 
placards are in place and conform to 
the information given on the traln 
consist or other shipplng document as 
required by§ 174.26(b). 

<el For lnspection requirements ap
plicable to rail cars containing Class A 
explosivas, see §§ 174.10 and 174.104. 
[Amdt. 1 '14-26, 41 FR 16092, Apr. 15, 19'16, 
a.s amended by Amdt. 174-26A, 41 FR 40665, 
Sept. 20, 1976; Amdt. 174-26B, 41 FR 57071, 
Dec. 30, 1976] 

§ 17 4.9 lnspeetion of tank ears.. 
(a) Each loaded placarded tank car 

must be inspected by the carrier 
befare acceptance at the originatlng 
point and when received in lnter
change to see that it is not leaking and 
that the air and hand brakes, journal 
boxes, and trucks are In proper condi
tion for service. 

(b) An empty tank car which previ
ously contained a hazardous material 
and which is tendered for movement 
or received In interchange must have 
all manhole covers, outlet valve reduc-

49 CFR Ch. 1 (10-1-87 Edltlon) 

ers, outlet valve caps, outlet valve cap 
plugs, end plugs, and plugs or caps or 
other openlngs securely In their 
proper places, except that heater coil 
lnlet and outlet pipes must be left 
open for drainage. 

(e) The safety valves on a tank car 
may not be tested while the car is 
loaded. Whenever a test of the safety 
valves or tank becomes due while a 
loaded car is In transit, unless the car 
is leaklng or In a manifestly lnsecure 
condition, it must be forwarded to its 
destlnation, carded on each side with a 
card exhibitlng the foliowlng notice: 

Safety valves overdue for test: 
Ta.nk overdue for test: 
Movlng under a.uthority of 49 CFR 174.9(cl. 

A prompt report of each such move
ment, showing the identifylng lnitiais 
and number of each car, must be made 
to the Bureau of Explosives by the 
carrier cardlng the cars. 

§ 174.10 Inspeetion of cars at interehange. 

<al Each rail car contalning explo
sives requiring EXPLOSIVES A plac
ards <see § 174.104) which is offered by 
a connectlng line must be visually in
spected externally by the receiving 
line. If practicable, the receiving carri
er should a1so lnspect the Iadlng. The 
car may not be forwarded until all dis
covered violations have been correct· 
e d. 

<bl If the car shows evidence of or if 
there is any reason to suspect that it 
has received rough treatment, the 
lading must be lnspected and placed In 
proper condition before the car is per
mitted to proceed. When interchange 
occurs and the lnspection is performed 
after daylight hours, electric flash· 
lights should be used and naked lights 
may not be used. 

<el A shipment of hazardous materi· 
ais offered by a connectlng carrier 
must comply with this subchapter, 
and the revenue waybill, frelght bill, 
manifest of lading, card waybill, 
switching order, transfer slip ticket, or 
other billing, must bear the placard 
notation and endorsement prescribed 
by § 174.26 of this subpart. 

(d) A car contalnlng packages of haz
ardous materiais other than explosives 
may not be offered In interchange if 
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the packages are In a leaklng condi
tion. 

(e) In the case of a tank car which 
has developed small leaks In the 
course of its movement to an lnter
change polnt and which requires a 
short movement to effect delivery for 
unloading by the conslgnee, the move
ment may be made if it can be made 
safely adherlng to the precautions pre
scribed by§ 174.50. 
lAmdt. 174-26, 41 FR 16092, Apr. 15, 1976, 
as amended by Amdt. 174-26B, 41 FR 57071, 
Dec. 30, 19761 

§ 174.11 Canadlan shipments and packag
lngs. 

A Canaillan shipment or package 
may be transported by rall car withln 
the United States if it is In compliance 
with the requirements of this sub
chapter or the TDG Regu1ations and 
the regulations of the Canadian 
Transport Commission as provided In 
§ 171.12a of this subchapter. 
[Amdt. 174-48, 50 FR 41521, Oct. 11, 19851 

§ 17 4.12 Intermediate sbippers and carri
ers.. 

<a> Each orlgln carrier, lncluding a 
freight forwarder, must have on file a 
copy of the shipper's certified ship
plng paper, as prescribed In Part 172 
of this subchapter, for each shipment 
of hazardous materia1s it handles. An 
lntermediate shipper or carrier may 
not forward or transport a shipment 
of hazardous materials if it does not 
meet the requirements of this sub
chapter. 

Cb) An lntermediate carrier offering 
or deliverlng for transportation any 
loaded motor vehicle, traller, semi
trailer, or container contalnlng any 
hazardous material must show on the 
shipplng paper the lnformation re
quired by § 172.201 of this subchapter 
and a description of the type vehicle 
or container. 
lAmdt. 174-26, 41 FR 16092, Apr. 15, 1976, 
as amended by Amdt. 174-26B, 41 FR 57071, 
Dec. 30, 19761 

§ 174.14 Movements to be expedlted. 
<a> A carrier must forward each 

shipment of hazardous materia1s 
promptly and withln 48 hours csatur
days, Sundays, and holidays excluded), 

after acceptance at the origlnatlng 
polnt or receipt at any yard, transfer 
station, or lnterchange polnt, except 
that where biweekly or weekly service 
only is performed, a shipment of ha.z
ardous materia1s must be forwarded 
on the first available traln. 

(b) A tank car loaded with any flam
mable liquid or gas, or a poison gas, 
may not be received and held at any 
polnt, subject to forwarding orders, so 
as to defeat the purpose of this section 
or of § 174.204 of this subchapter. 

§ 174.16 Removal and dlsposltlon of haz
ardous materials at destinatlon. 

(a) Delivery at non-agency stations. 
A shipment of explosives may not be 
unloaded at non-agency stations 
unless the consignee is there to receive 
it or unless properly locked and secure 
storage facilities are provided at that 
polnt for its protection. If delivery 
cannot be so made, the shipment must 
be taken to next or nearest agency sta
tion for delivery. 

(b) Delivery at agency stations. A 
carrier shall require the consignee of 
each shipment of hazardous materials 
to remove the shipment from carrier's 
property withln 48 hours <exclusive of 
Saturdays, Sundays, and holidays) 
after notice of arrlval has been sent or 
given. If not so removed, the carrier 
shall immediately disPose of the ship
ments as follows: 

( 1) Class A explosives: If safe storage 
is available, by storage at the owner's 
expense; if safe storage is not avall
able, by return to the shipper, sale, or 
destruction under supervision of a 
competent person; or if safety re
quires, by destruction under supervi
sion of a competent person. 

(2) Hazard.oUIJ matertals, except 
Class A explosives, in carload ship
ments: By storage on the carrier's 
property; by storage on other than the 
carrier's property, if safe storage on 
the carrier's property is not avallable; 
or by sale at expiration of 15 calendar 
days after notice of arrival has been 
sent or given to the consignee, provid
ed the conslgnor has been notified of 
the non-delivery at the expiration of a 
48-hour period and orders for disPosi
tion have not been received. 
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(3) Hazardo'I/,S material&, except 
Class A explosives, in less-than-carload 
shipments: By return to the shipper lf 
notice of non-delivery was requested 
and given the consignor as prescribed 
by the carrier's tariff, and orders for 
return to shipper have been received; 
by storage on the carrier's property; 
by storage on other than the carrier's 
property, lf safe storage on carrier's 
property is not available; or by sale at 
expiration of 15 calendar days after 
notice of arrival has been sent or given 
to the consignee, provided the consign
ar has been notlfied of non-delivery at 
expiration of a 48-hour period and 
orders for disposition have not been 
received. 

§ 17 4.18 Astray shlpments. 
An astray package of haza.rdous ma

terials other than explosives, of known 
destination and in proper condition 
for safe transportation, must be for
warded immediately on an "astray 
bill", showing the information re
quired by Subpart e of Part 172 of 
this subchapter. When necessary to re
place a label and doubt exists as to the 
kind, the FLAMMABLE LIQUID label 
must be applied. For astray shipments 
of exploslves, see § 174.103. 

§ 17 4.20 Local or earrler restrietions. 

<a> When local conditions make the 
acceptance, transportation, or delivery 
of haza.rdous materials unusually haz
ardous, local restrictlons may be im
posed by the carrier. 

(b) Each carrier must report to the 
Bureau of Explosives for publication 
the full information as to any restric
tlons which lt lmposes against the ac
ceptance, delivery, or transportation 
of haza.rdous materials, over any por
tion of lts lines under this section. 

Subpart B-General Operatlng 
Requlrements 

§ 17 4.24 Shlpplng papers. 

<a> Except as provided in paragraph 
(b) of this sectlon, no person may 
accept for transportatlon by ral1 any 
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haza.rdous material which is subject to 
this subchapter unless he has received 
a shipping paper prepared in the 
manner speclfied in Subpart e of Part 
172 of this subchapter. In addition, 
the shipping paper must include a cer
tlflcate, lf requlred by § 172.204 of this 
subchapter. However, no member of 
the train crew of a train transporting 
the haza.rdous material is required to 
have a shipper's certlflcate on the 
shipping paper in his possession lf the 
original shipping paper containing the 
certlficate is in the originating carri
er's possession. 

(b) This subpart does not apply to a 
material classed as an ORM-A, B, e, 
or D unless lt is a: 

<1> Haza.rdous substance, or 
<2> Haza.rdous waste. 

[Amdt. 174-26, 41 FR 16092, Apr. 15, 1976, 
as amended by Am.dt. 174-137, 45 FR 34704, 
May 22, 1980] 

§ 174.25 Additlonal lnformation on way
biUs, swltehlng orders and other bil
lings. 

(a) Each waybill, switching ticket, 
switching order or other billing used 
in place thereof, prepared by the carri
er from bills-of-lading, shipping orders 
or other shipping papers, and each 
shipping order used as a waybill for a 
rall car required to be placarded by 
Subpart F of Part 172 of this subchap
ter must, in addition to containlng the 
information required by § § 172.202 and 
172.203 of this subchapter, be plainly 
marked by the carrier with: 

(1) In the case of a flatcar carrying 
trallers or containers, an indication of 
which trallers or containers contain 
the hazardous materlals; and 

<2> The placard ei:ldorsement specl
fied in the following table for the haz
ardous material or class concerned 
near the space on the face of the bill
ing provided for the car number: 

(!) In letters not less than % of an 
inch, or 

(ii) In bold, uppercase letters not less 
than 'lto of an inch high inslde a rec
tangle made with any symbol such as 
asterisk <•>. dollar sign ($), capital (X), 
or the symbol for number (#). 
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Hazardous material or class -- Plaoarcl endomement 

Explosivos, class A .. ·-·--········-·--·-·-····-.. ·· Placarded EXPLOSIVES A···········-··········-·-··· Exploslves. 
Exploslw chemlt:al ammunl1!on contalnlng Plaoarded EXPLOSIVES A and POISON GAS... Exploslves and oolson gas. 

class A polson. 
ExpiQslves, class B ........ _ .................... -............... Placarded EXPLOSIVES B ..................................... Dangerous. 
Explosivos, class C ........... -.................................... Placarded DANGEROUS ............................... -...... Do. 
Blastlng agent. ......... -·-····-·--····-·-·-········-······ Placmtl BLASTING AGENTS._ ........................ _.. Do. 
Flammable lk¡ulds ····-·-·-·-·-·-·-·-···-·-·-·-······ Placmtled FLAMMABLE ................................... -.. Do. 
Flanunable sollds ··-···········-·-·····--·-·-·····-·-·-·· Plaoarded FLAMMABLE SOLIO............................ Do. 
O!ddlzer ................... - ........................... - ................. Plaoarded OXIDIZER............................................... Do. 
Conoslw material ...................................... --·-····· Plaoarded CORROSIVE ........... _............................ Do. 
Nonflammable ---·-·--··-·-············-·-·····-· PlaCI!Jtled NON-FLAMMABLE GAS...................... Do. 
Flammable gasea ... --........................................... Placarded FLAMMABLE GAS ........................ -.... Do. 
Polsonous gasea or llqulds, class A.. ....... --······· Placmtled POISON GAS .............. --................... Polson gas. 
Polson, class 8 ..................... _ ................... -.......... Plaoarded POISON ...... _. ___ .............................. Dangerous. 
Radloacllve material (YeUow-llllabel only) .......... Plaoarded RADIOACTIVE ....................................... Radioactiva material. 
Organlc peroxll!e ..... _____ ................................... Placmtled ORGANIC PEROXIDE ......................... Dangerous. 
lnilaling material .......... _ ............. _.......................... Placmtled DANGEROUS ·-·-·-·-··--·-·· .. ·-·--·- Do. 
Combustible fiqul<l ....... --·······-·-·--·-·-............. Placmtled COMBUSTIBLE. ........ - .......................... Nons. 
Chlorlne ·--·-·-.. ··-·-·-·--.. ····-·-·-·······-·-····· Plaoarded CHLORINE ............................................. Dangerous. 
Fluorlne ........... _ ....................... _.......................... PlaCI!Jtled POISON .................... -.......................... Do. 
Oxygen, -nlc Uqul<l........................................ Plaoarded OXYGEN ....................... - .... -............... Do. 
Tank caro whlch contaln a realdue af a haz· Seo Sec. 174.26(0) ............... _ ..................... _........ Do. 

ardous material o1her !han a combustible 
llquld. 

Tank cars whfch c:cntaln a residue of a COJ"n-o Sea Seo. 174.25(CJ---·-·-·····-····-············-·-········ Nona. 
bustible Uquld. 

<b> When the initial movement of a 
Ioaded mil car required to be placard
ed is a switching operation, the switch
lng arder, switching receipt, or switch
lng ticket, and all copies thereof, pre
pared by the shipper, or bY the carrier 
under the shipper's written authority, 
must contain the following: 

(1) The shipplng description consist
lng of: 

m The proper shipping name speci
fied for the material in § 172.101 or 
§ 172.102 Cwhen authorized> of this 
subchapter: 

(ti) The hazardous class speclfied for 
the material in the same Table; 

CüO The identlfication number (pre
ceded by "UN" or "NA" as appropri
ate> prescribed for. the material in the 
same Table: and 

<iv> The total quantity Cby weight, 
volume, or as otherwise appropriate) 
of the hazardous material covered by 
the description. 

(2) Except when a certified bill of 
Ia.dlng is tendered to the carrier, the 
shipper's certification and signa.ture 
specified in § 172.204 of this subchap
ter. 

(3) The pla.card notatlon speclfied in 
the Table in § 174.25(a). 

<4> For any entry for a material that 
is a hazardous substance, the letters 
"RQ" entered either befare or a.fter 
the basic description. 

<c> The shipplng paper for a tank car 
that conta.ins only the residue of a 
ha.za.rdous material must contain the 
words "RESIDUE: Last Contained 
• • •", followed by the basic descrip
tion of the ha.zardous material Iast 
contained in the ta.nk ca.r and the 
pla.card nota.tion specified in the 
second column of the ta.ble in para
graph (a)(2) of this section followed by 
the word "RESIDUE". For example, 
"RESIDUE: Last Contained Petrole
um Naptha., Combustible liquid, UN 
1255, Placarded: COMBUSTIBLE
RESIDUE". For a ta.nk car that con
ta.ins a residue that ls a hazardous sub
stance, the Ietters "RQ" must a.Iso be 
entered on the shipplng paper either 
befare or a.fter the basic description. 

e d) At each sta.tion, or other point, 
where any other shipment of material 
is Ioaded into a properly certified and 
pla.carded mil car conta.ining a ship
ment of Exploslves A, and when a 
shipment of Explosives A, ls trans
ferred or reloaded, or a carload ship
ment of Explosives A, is reconsigned, 
the carrier must make a record of the 
ca.r, origina.tlng point, carrier's na.me 
and date of ca.r certificate. In addition, 
the blocking and braclng must be in
spected as required in § 174.104 and 
certified as belng in compliance with 
the requirements of this pa.rt by the 
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person maklng the inspection who 
shall sign the co.r certiflca.tes lmmedi
ately below the signature which ap
peo.rs on Certificate Number 2 of the 
original co.r certificates attached to 
the co.r. 

( 49 U.S.C. 1803, 1804. 1808; 49 CFR 1.53, 
App. A to Part 1) 
[Amdt. 174-26, 41 FR 16092, Apr. 15, 19761 

EorroBIAL Nom For Federal Register clta
tlons affectlng § 174.25, see the IJst of CFR 
Sectlons Affected appearlng in the Finding 
Alds sectlon uf thls volwne. 

§ 17 4.26 Notice to train erews of placarded 
CIU'S. 

(a) At each terminal or other place 
where tralns are made up or switched 
by crews other than train crews ac
company!ng the outbound movement 
of ca.rs, the carrier shall execute con
secutively numbered notices show!ng 
the location in each train of each rail 
co.r placarded EXPLOSIVE A or 
POISON GAS. A copy of each notice 
must be delivered to the train and 
eng!ne crew concerned, and a copy 
thereof show!ng delivery to the train 
and engine crew must be kept on file 
by the co.rrier at each point where the 
notice is given. At points where train 
or engine crews are changed, the 
notice must be transferred from crew 
to crew. See paragraph <b> of this sec
tion for other placarded ca.rs. 

(b) The train crew must have a docu
ment indicating the position in the 
tra1n of each loaded placo.rded co.r con
taining hazardous materials, except 
when the position is changed or the 
placa.rded co.r is placed in the train by 
a member of the train crew. A train 
consist may be used to meet this re
quirement. 

<e> A member of the train crew of a 
train transporting hazardous materials 
must have in his possession a copy of 
the shipping papers for the shipment 
of hazardous materials being trans
ported showing the information re
quired by §§ 172.202 and 172.203 of 
this subchapter. 

[Amdt. 174-26, 41 FR 16092, Apr. 15, 1976, 
as a.mended by Amdt. 174-26A. 41 FR 40685, 
Sept. 20, 1976; Amdt. 174-26B, 41 FR 57071. 
noe~ 30~ 19761 

49 CFR Ch. 1 (10..1-87 Edition) 

§ 17 4.33 Lost or destroyed labels and plae
ards. 

Each carrier shall maintain an ade
quate supply of the labels and plac
o.rds specified in Subpo.rts E and F of 
Part 172 of this subchapter on hand to 
replace those that become lost or de
stroyed. The carrier shall replace each 
lost or destroyed label or placard, as 
the case may be, based on the infor
mation on the shipping papers. 

§ 17 4.45 Reporting hazardous materlals 
incidents. 

When any incident occurs during 
transportation in which a hazardous 
material is involved, a report may be 
required <see §§ 171.15 and 171.16 of 
this subchapter). 
[Amdt. 174-62, 52 FR 8592, Mar. 19, 19871 

§ 174.47 Correetlon of violatlons. 

<a> A shipment of explosives discov
ered to be in violation of any of the re
quirements of this subchapter may not 
be forwarded untll ail discovered viola
tions have been corrected. 

<b> Unless leaking, or in a manifestly 
insecure condition, each package of 
hazardous materials other than explo
sives in transit must be forwarded to 
its destination and a report made of 
any violation observed. 
[Amdt. 174-306, 43 FR 17945, Apr. 27, 19781 

§ 17 4.48 Leaking packages other than 
tank cars. 

(a) Leaking packa.ges other than 
tank ca.rs may not be forwarded untll 
repaired or recondltioned. Leaking or 
defective packages may be overpacked 
as required by paragraph (b) of this 
section. (See §§171.15 and 171.16 of 
this subchapter for report!ng require
ments.) 

(b) Packages of hazardous materials 
that are damaged or found leaking 
during transportation, and hazardous 
materials that have spllled or leaked 
during transportation, may be for
warded to destination or returned to 
the shipper in a salvage drum in ac
cordance with the requirements of 
§ 173.3(c) of this subchapter. 
[Amdt. 174-306, 43 FR 17945, Apr. 27, 1978, 
as a.mended by Amdt. 174-35, 44 FR 60102, 
Oct. 18, 19791 
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§ 17 4.49 Flammable vapora. 

A placa.rded box ca.r, traller-on-flat
ca.r contalner-on-flatcar or ca.r known 
to contaln flammable liquids, gases, or 
vapors may not be entered with a 
lighted open-flame Iantem, torch, or 
other flre, untll ail car doors are 
opened and sufficient time has been 
allowed for ventilation and escape of 
anyvapors. 

§ 17 4.60 Leaking t.ank cars. 
<a> A tank car discovered in a leaking 

condition in transit may not be unnec
essarily moved until the unsafe condi
tion has been corrected. In the case of 
a small leak, short movements may be 
made if a receptacle is attached under 
the leak to prevent the spread of the 
liquid over tracks. 

(b) Each lealdng tank car must be 
protected o.gaJnst ig:n:ltion of the liquid 
or vapor by flame from sources such 
as lanterns, torches, fiares, fuses, 
switch lights, switch-thawing flames, 
flres on sides of tracks, hot coals, 
lighted pipes, ciga.rs, or cigarettes. All 
spectators shouid be kept at a safe dis· 
tan ce. 

<e> HighlY volatlle liquids can not be 
transferred by a vacuum pump unless 
the pump is placed so that the liquid 
flows to it from the tank by graVity. 

(d) Whenever the Iealdng condition 
of a tank ca.r requires the transfer of 
lading or makes the tank unfit for re
Ioading, the car must be stenciled on 
both sides in Ietters three inches in 
slze, adjacent to the car number, 
"LEAKY TANK. DO NOT LOAD 
UNTIL REPAIRED". The location of 
the leak must be indicated and marked 
with the symbol "X". The owner must 
be immediately notified by telegram 
and advised of the exact location of 
the leak. The stenciling may not be re
moved until the tank is repalred 

(e) Open-flame lights may not be 
brought near a placarded tank ca.r 
that is lealdng. 

<f> A leaking tank ca.r containing any 
hazardous material may be switched 
to a location distant from habitation 
and highways if the move can be 
safely made. 
[Amdt. 174-26, 41 FR 16092, Apr. 15, 1976, 
11B amended by Amdt. 174-47, 50 FR 39008, 
Sept. 26, 1985] 

Subpart e-General Handling and 
Loading Requlrements 

§ 17 4.56 General requirements. 

<a> Except as otherwise specifically 
proVided, each package of hazardous 
materials being transported by rall car 
must be loaded and blocked and 
braced as prescribed in this subchap
ter. For recommended methods of 
blocklng and bracing in cars, truck 
bodies, or trallers, see Bureau of Ex· 
plosives Pamphlet Nos. 6 and 6C. See 
loading and storage chart (§ 174.81) 
befare Ioading labeled materials to
gether. 

(b) Packages of hazardous materials 
must be loaded and securely blocked 
and braced to prevent the packages 
from changing position, falling to the 
floor, or sliding into each other under 
shocks normally incident to transpor
tation. This requlrement does not pre
clude the use of loading methods that 
are designed to permit limited move
ment of the load and that are ap
proved by the Department. 

(e) Each package of hazardous mate
rials bearing markings "THIS SIDE 
UP" or "THIS END UP" must be han
dled and Ioaded, blocked and braced, 
in the car to remain in the position in
dicated by the markings during trans
portation. 

(d) A heavy package or container of 
hazardous materials may be trucked, 
rolled or moved by skid, fork truck, or 
other handling deVices. It may not be 
dropped from any truck, platform, or 
rall ca.r. Planks for rolling trucks from 
platforms to cars must have beveled 
edges. 

<e> A carrier shall store hazardous 
materials in a secure Iocation while 
they are being held for loading or de
livery. The carrier shall insure that 
persons not having business with the 
carrier do not have access to these 
hazardous materials. 

§ 17 4.57 Cleaning cars. 

All hazardous material which has 
Ieaked from a package in any rall ca.r 
or on other railroad property must be 
carefully removed. 
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§ 17 4.59 Marking and placarding of rail 
ears. 

No person may transport a rall car 
carrying ha.zardous materials un1ess it 
is marked and placarded as required 
by this subchapter. Placards and car 
certificates lost in translt must be re
placed at tbe next inspection point, 
and tbose not required must be re· 
moved at the next terminal where the 
train is classified. For Canadian sbip
ments, required placards lost in tran
sit, must be replaced either by those 
required by Part 172 of this subcbap
ter or by those authorlzed under 
§ 171.12a. 
[Amdt. 174-26, 41 FR 16092, Apr. 15, 1976, 
as amended by Amdt. 174-48, 50 FR 41521, 
Oct. 11, 19851 

§ 17 4.61 Truck bodies, trailers or freight 
contalners on t'latears. 

<a> A truck body, traller or frelght 
container contalning a ha.zardous ma
terial must be deslgned and loaded so 
that it wil1 not rupture or become seri
ously dama.ged under conditions nor
mally incident to transportation. Each 
unit must be secured on a flatcar so 
tbat it cannot permanently cbange po
sitian during translt. Packages of haz
ardous materials contained tberein 
must be loaded and braced as provided 
by §§ 174.101, 174.112, 174.116 and 
174.65. Placards must be applled when 
prescribed by Part 172 of this sub
cbapter and Part 174. 

<b> Except as specified in § 173.21, a 
truck body, traller, or frelght contain
er equlpped with heating or refrigerat
ing equlpment wbich has fuel or any 
article classed as a ha.zardous material 
may be loaded and transported on a 
flat car as part of a joint rall hlghway 
movement. The heating or refrlgerat
ing equlpment is considered to be a 
part of tbe truck body or traller and is 
not subject to any other requirements 
of this subchapter. The truck body, 
traller, or freight container must be 
secured on the flatcar so that it 
cannot cbange position during transit. 

<c> A cargo tank or multi-unit tank 
car tank containing ha.zardous materi
als may not be transported in traller
on-flatcar, or container-on-flatcar serv
ice except under conditions approved 
by the Federal Rallroad Administra
tor. 
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[Amdt. 174-26, 41 FR 16092, Apr. 15, 1976, 
as amended by Amdt. 174-26A, 41 FR 40685, 
Sept. 20, 1976; Amdt. 174-38, 45 FR 32698, 
May 19, 1980; Amdt. 174-39, 45 FR 81572, 
Dec. 11, 1980; Amdt. 174-59, 51 FR 5974, 
Feb. 18, 19861 

§ 17 4.63 Frelght contalners, portable tanks 
and 1M portable tanks. 

<a> A frelght container or portable 
tank containing a hazardous material 
must be deslgned and loaded so that lt 
wil1 not rupture, or become seriously 
dama.ged under conditions normally 
incident to transportation. Each unit 
must be secured in a closed or gondola 
car, on a flatcar, or in a truck body on 
a flatcar so that lt cannot permanent
Iy cbange positlon during transit. The 
ends, sidewalls, or doors of a truck 
body or trailer may not be relled upon 
to prevent the shlfting of a frelght 
container or portable tank. 

(b) A Specification 61, 62, 63, 56 or 
67 portable tank may not be transport
ed on flatcars or on flat trallers on 
flatcars, except under conditions ap
proved by the Federal Rallroad Ad
ministrator. For cargo tanks and 
multi-unit tank car tanks, see 
§ 174.6l(c). 

(c) A Specification 51, 62, 53, 56 or 57 
portable tank may be sbipped only in 
a rall car that provides specific facili
ties for bracing and tie-down of these 
tanks. If TOFC or COFC service is uti
lized, the tank should be secured in its 
trailer body in compllance with 
Bureau of Explosives Pamphlet 6C. 

(d) An 1M 101 or 1M 102 portable 
tank: 

{1) May not be transported in con
tainer-on-flat car service <COFC> 
except under conditions approved by 
the Associate Mmlnlstrator for 
Safety, FRA; and, 

<2> May not be transported in trail
er-on-flatcar <TOFC) service except 
under conditions approved by the As
sociate Adminlstrator for Safety, FRA. 

[Amdt. 174-26, 41 FR 16092, Apr. 15, 1976, 
as amended by Amdt. 174-26A, 41 FR 40685, 
Sept. 20, 1976; Amdt. 174-26B, 41 FR 57071, 
Dec. 30, 1976; Amdt. 174-40, 46 FR 9894, 
Jan. 29, 1981; Amdt. 174-40A, 46 FR 24186, 
Apr. 30, 19811 
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1117 4.67 Tank ear unloading. 
<a> In unloa.ding tank cars, the fol

lowing rules must be observed <see 
SUbpart F of thls part for gases): 

<1> Unloa.ding operations must be 
performed only by reliable persons 
properly instructed in unloa.ding haz
ardous materials and made responsible 
for careful compllance with thls part. 

(2) Brakes must be set and wheels 
blocked on all cars being unloaded. 

<3> Caution signs must be so placed 
on the track or cars to give necessary 
warning to persons approaching the 
cars from the open end of a siding and 

.\ must be left up untll after the cars are 
u ·unloaded and disconnected from the 

discbarge connection. The signs must 
be of metal or other comparable mate
rial, at least 12 inches high by 15 
inches wide in slze, and bear the 
words, "STOP-Tank Car Connected", 
or "STOP-Men at Work", the word 
"STOP" being in letters at least 4 
inches high and the other words in let
ters at least 2 inches high. The letters 
must be white on a blue background. 

( 4) Before a manhole cover or outlet 
valve cap is removed from a tank car, 
the car must be relieved of all interior 
pressure by cooling the tank with 
water or by venting the tank by rals
ing the safety valve or opening the 
dome vent at short intervals. However, 
if venting to relieve pressure wlll cause 
a dangerous amount of vapor to col
lect outside the car, venting and un
Ioading must be deferred untll the 
pressure is reduced by allowing the car 
to stand overnight or otherwise cool
ing the contents. These precautions 
are not necessary when the car is 
equipped with a manhole cover which 
hinges inward or with an inner man
hole cover which does not have to be 
removed to unload the car, and when 
pressure is relieved by piping vapor 
into a condenser or storage tank. 

Cb) After the pressure is released, 
the sea! must be broken and the man
hole cover removed as follows: 

(1) Screw t:uPe. The cover must be 
Ioosened by placing a bar between the 
manhole cover lug and knob. After 
two complete turns, so that vent open
ings are e:xposed, the operation must 
be stopped, and if there is any sound 
of escaping vapor, the cover must be 
screwed down tightly and the interior 

pressure relieved as prescribed in para
graph (a)(4> of this section, before 
again attempting to remove the cover. 

(2) Hinged and bolted type. All nuts 
must be unscrewed one complete turn, 
after which same precautions as pre
scribed for screw type cover must be 
observed. . 

(3) Interior type. All dirt and einders 
must be carefully removed from 
around the cover before the yoke is 
unscrewed. .-.,. 

(C) When the car ·, is unloaded 
through a bottom outlet valve, the 
manhole cover must be adjusted as fol
lows: 

(1) Screw type. The cover must be 
put in place, but not entirely screwed 
down, so that air may enter the tank 
through the vent holes in threaded 
flange of the cover. 

(2) Htnged and bolted type. A non
metallic block must be placed under 
one edge of the cover. 

(3) Interior type. The screw must be 
tightened up in the yoke so that the 
cover is brought up within one-half 
inch of the closed position. 

(d) When unloading through the 
bottom outlet of a car equipped with 
an interior manhole type cover, and in 
each case where unloading is done 
through the manhole (unless a special 
cover with a safety vent opening and a 
tight connection for the discharge 
outlet is used), the manhole must be 
protected by asbestos or metal covers 
against the entrance of sparks or 
other sources of ignition of vapor, or 
by being covered and surrounded with 
wet burlap or similar cloth material. 
The burlap or other cloth must be 
kept damp by the replacement or the 
application of water as needed. 

(e) Seals or other substances must 
not be thrown into the tank and the 
contents may not be spilled over the 
carortank. 

(f) The valve rod handle or control 
in the dome must be operated severa! 
times to see that outlet valve in 
bottom of tank is on its seat before 
valve cap is removed. 

(g) The valve cap, or the reducer 
when a large outlet is to be used, must 
be removed with a suitable wrench 
after the set screws are Ioosened and a 
pall must be placed in position to 
catch any liquid that may be in the 
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outaet chámber. If the valve cap or re
ducer does not unscrew easlly, it may 
be tapped ]jghtly with a mallet or 
wooden block in an upward dlrection. 
If leakage shows upon starting the re
moval, the. cap or reducer may not be 
entlrely unscrewed. Sufficient threads 
must be left engaged and sufficient 
time allowed to permit controlled 
escape of any accumulation of liquld 
in the outlet chamber. lf the leakage 
stops or the rate of leakage d1mlnishes 
materially, the cap or reducer may be 
entlrely removed. lf the inltial rate of 
leakage continues, further efforts 
must be made to seat the outlet valve 
<see paragraph <f> of th1s sectlon>. If 
thls fails, the cap or reducer must be 
screwed up ttght and the tank must be 
unloaded through the dome. lf upon 
removaJ of the outlet cap the outlet 
chamber 1s found to be blocked with 
frozen liquid or any other matter, the 
cap must be replaced immediately and 
a careful exam!nation must be made 
to determine whether the outlet cast
lng has been cracked. lf the obstruc
tion 1s not frozen liquid, the car must 
be unloaded through the dome. lf the 
obstruction 1s frozen liquid and no 
crack has been found in the outlet 
casttng, the car may, 1f circumstances 
require it, be unloaded from the 
bottom by removing the cap and at
taching unloadlng connections imme
diately. Before opening the vaJve 
inslde the tank car, steam must be ap
plied to the outside of the outlet cast
lng or wrap castlng wlth burlap or 
other rags and hot water must be ap
plied to melt the frozen liquid. 

<h> Unloading connections must be 
securely attached to unloadlng pipes 
onlthe dome or to the bottom dis
charge outlets before any dlscharge 
valves are opened. 

{i) Tank cars may not be allowed to 
stand with unloading connectlons at
tached after unloadlng 1s completed. 
Throughout the entlre perlod of un
loadlng, and whlle car 1s connected to 
unloading device, the car must be at
tended by the unloader. 

{j) lf necessary to dlscontinue un
loading a tank car for any reason, all 
unloadlng connectlons must be dlscon
nected. All valves must first be tightly 
closed, and the closures of all other 
oL:mlnm; securely applled. 

49 CFR Ch. 1 (10.1-87 Edltlon) 

<k> As soon as a tank car 1s complete
Iy unloaded, all valves must be made 
tight, the unloadlng connections must 
be removed and all other closures 
made tight, except that heater coil 
lnlet and outlet pipes must be left 
open for drainage. The manhole cover 
must be reapplled by the use of a bar 
or wrench, the outlet vaJve reducer 
and outlet vaJve cap replaced by the 
use of a wrench havlng a handie at 
least 36 inches long, and the outlet 
vaJve cap plug, end plug, and all other 
closures of openlngs and of their pro
tective houslngs must be closed by the 
use of a suitable tooL 

m Railroad defect cards may not be 
removed. 

<m> lf oil or gasollne has been splled 
on the ground around connectlons, it 
must be covered with fresh, dry sand 
ordlrt. 

<n> All tools and implements used in 
connectlon wlth unloadlng must be 
kept free of oil, dirt, and grit, 
(49 U.S.C. 1803, 1804, 1808; 49 CFR 1.63, 
App. Ato Part 1J 
[Amdt. 174-26, 41 FR 16092, Apr. 15, 1976, 
as a.mended by Amdt. 174-26A, 41 FR 40685, 
Sept. 20, 1976; Amdt. 174-43, 48 FR 27699, 
June 16, 1983; 48 FR 50440, Nov. 1, 19831 

§ 17 4.69 Removal of placards and ear cer
tifieatlons after unloading. 

When ladlng requlring placards or 
car certificates 1s removed from a raU 
car other than a tank car, each 
placard and car certificate must be re
moved by the person unloadlng the 
car. For a tank car which contalned a 
hazardous material, the person re
sponsible for removing the ladlng 
must assure, in accordance with the 
provisions of § 172.510(c) of thls sub
chapter, that the tank car 1s properly 
placarded for any residue which re
mains in the tank car. 
[50 FR 39008, Sept. 26, 19851 

§ 174.81 Segregation and separation re
quirements for hazardous materials in 
rall ears. 

(a) Cbarged electric storage batteries 
must not be loaded in the same car nor 
stored with any Class A exPlosive. 

<b> Cyanides or cyanlde mixtures 
must not be loaded or stored with 
acids or corrosive llquids. 
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(e) Gas identification sets may be 
Ioaded and transportad with aii arti
cles named in the segregation and sep
aration chart, except those in colunm 
c. 

(d) Nitric acid, when loaded in the 
same car withDther acids or other cor
rosive liquids m carboys, must be sepa
rated from the other carboys, A 2 by 6 
inch plank, set on edge, shouid be 
nailed across the floor at least 12 
inches from the nitric acid carboys, 
and the space between the plank and 
the carboys of nitric acid shouid be 

filled with sand, sifted ashes, or other 
incombustible absorbent material. 

<e> Smokeless powder for smaii arms 
in quantities not exceeding lOO pounds 
net weight in one car shall be classed 
as flammable solid for purposes of 
transportation when examined for this 
classification by the Bureau of Explo
sives and approved by the Director, 
OHMT. 

(f) Ha.zardous materials may not be 
loaded, transported, or stored togeth
er, except as provided in the following 
table: 
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1986] 
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Subpart D-Handllng of Placarded 
Cars 

§ 17 4.83 Swltehing of ears eontainJng haz. 
ardoUll material& 

(a) In switching operations where 
the use of hand brakes ls necessary, a 
loaded placarded tank car, or a draft 
which includes a loaded placarded 
tank ca.r, may not be cut off untll the 
preceding car or ca.rs clear the ladder 
track and the draft containing the 
Ioaded placarded tank car, or a loaded 
placarded tank ca.r, shall in turn clear 
the ladder before another car ls al· 
lowed to follow. In switching oper
ations where hand brakes are used, it 
must be determined by trial whether a 
loaded placa.rded car, ora car occupied 
bY a rider in a draft containlng a plac
arded ca.r, has its hand brakes in 
proper working condition before it ls 
cut off. 

(b) Any car placarded "EXPLOSIVE 
A" or "POISON GAS" and any Ciass 
DOT-113 tank car placa.rded "FLAM· 
MABLE GAS" may not be: 

<1> cut off whlle in motion, 
<2> Coupled into with more force 

than ls necessary to complete the cou
pling, or 

(3) struck by any ca.r moving under 
its own momentum. 

<c> When transporting a ca.r placard
ed "EXPLOSIVES A" in a terminal, 
ya.rd, or on a side track, or siding, it 
must be separated from the engine by 
at least one non-placarded car. 

<d> The doors of each closed car 
placarded "EXPLOSIVES A" must be 
closed, securely fastened, and the 
lading securely braced before it ls 
moved. 

C49 U.S.C. 1803, 1804, 1808; 49 CFR 1.53, 
App. Ato Part 1> 
LAmdt. 174-26, 41 FR 16092, Apr. 15, 1976, 
as amended by Amdt. 174-26A, 41 FR 40685, 
Sept. 20, 1976; Amdt. 74-43, 48 FR 27699, 
June 16, 1983; 48 FR 50440, 50442, Nov. 1, 
19831 

§ 17 4.84 Swltehing of flatcars earrying 
plaearded trailers, freight eontainers, 
portable tanks or 1M portable tanks. 

<a> A placarded flatcar or a flatcar 
carrying a placarded trailer, freight 
container, portable tank or 1M porta-

ble tank under th1s subchapter may 
not be cut off whlle in motion. 

(b) No rail car moving under its own 
momentum may be permitted to strike 
any placarded flatcar or any flatca.r 
carrying a placarded trailer, freight 
container, portable tank or 1M porta
ble tank. 

<c> No placarded flatcar or any flat
car carrying a placarded trailer, 
freight container, portable tank or 1M 
portable tank may be coupled into 
with more force than ls necessary to 
complete the coupling. 

[Amdt. 174-40, 46 FR 9894, Jan. 29, 19811 

§ 17 4.85 Plaeement of freight ears pise
arded "EXPLOSIVES A" in yards, on 
sidings, or side traeks. 

A rall ca.r placarded "EXPLOSIVES 
A" whlle in a yard or on a siding or 
side track must be placed so that it 
wlli be safe from all probable danger 
of fire. A ca.r so placarded may not be 
placed under a bridge or overhead 
highway crossing, not in or alongside a 
passenger shed or station except for 
Ioading or unloading purposes. 

§ 17 4.86 Position in train of cars plaeard
ed "EXPLOSIVES A" or "POISON 
GAS" when aeeompanied by cars ear
rying guards or technieal eseorts. 

A rall car placarded "EXPLOSIVES 
A" or "POISON GAS" in a moving or 
standing train must be next to and 
ahead of any car occupied by the 
guarda or technical escorts accompa
nying thls car. However, if a car occu
pied by guarda or technical escorts ls 
equipped with a lighted heater or 
stove, it must be the fourth car behind 
any car requiring "EXPLOSIVES A" 
placarda. 
LAmdt. 174-26, 41 FR 16092, Apr. 15, 1976, 
as amended by Amdt. 174-26A, 41 FR 40685, 
Sept. 20, 19761 

§ 17 4.87 Plaearded cars prohibited in pas
seliger trains, limited in mixed trains. 

(a) A placa.rded rail car may not be 
transported in a passenger train. How
ever, it may be transported in a mlxed. 
train, but only at such times and be
tween such points that freight train 
service ls not in operation and subject 
to the following limitations: 
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<ll A placarded car <other than one 
placarded "COMBUSTIBLE") may 
not be transported next to an occupied 
ca.boose or a car ca.rrying passengers in 
mixed trains, except as provided in 
§ 174.86. 

(2) When a car containing hazardous 
materials requiring labels is moved in 
a mixed train and it is not occupied by 
an employee of the ca.rrier, placards 
must be applied to the caras required 
by Subpart F of Part 172 of this sub
chapter. 

§ 17 4.88 Posltion in train of ears plaeard
ed "EXPLOSIVES A". 

In a moving or standing train, a car 
placarded ''EXPLOSIVES A" may not 
be placed nearer than the sixth car 
from the engine or an occupied ca.
boose. However, when the length of 
the train will not permlt this car to be 
so placed, it must be placed as near 
the middle of the train as possible, but 
not less than the second car from the 
engine or occupied ca.boose. 
[Amdt. 174-26, 41 FR 16092, Apr. 15, 1976, 
as amended by Amdt. 174-26B, 41 FR 570'71, 
Dec. 30, 19761 

§ 17 4.89 Position In train of ears plaeard
ed "RADIOACTIVE". 

In a moving or standing train, a car 
placarded "RADIOACTIVE" may not 
be placed next to any other Ioaded 
placarded car <other than one placard
ed "COMBUSTIBLE"), an engtne, oc
cupied ca.boose, or carload of undevel
oped film. Cars placarded "RADIOAC
TIVE" may be placed next to each 
other. 
[Amdt. 174-26, 41 FR 16092, Apr. 15, 1976, 
as amended by Amdt. 174-26A, 41 FR 40685, 
Sept. 20, 1976; Amdt. 174-26B, 41 FR 670'71, 
Dee. 30, 19761 

§ 174.90 Separating ears plaearded "EX· 
PLOSIVES A" or "POISON GAS" 
from other ears In trains. 

<al In a moving or standing train, a 
car placarded "EXPLOSIVES A" or 
"POISON GAS" may not be placed 
next to: 

<ll A passenger car or combination 
car that may be occupied except as 
provided in § 174.86; 

(2) Any Ioaded placarded ca.r other 
than a car placa.rded with the same 

49 CFR Ch. 1 (10-1-87 Edltlon) 

placard or one placarded "COMBUS
TIBLE". 

(3) An engine; 
(4) A wooden underframe car 

<except on narrow gauge railroadsl; 
(5) A loaded flatcar, except that 

Ioaded cars placarded "EXPLOSIVES 
A" may be placed next to each other. 
A flatcar equipped with permanently 
attached ends of rigid construction is 
considered to be an open-top car. <See 
paragraph (a)(6) of this section.) 

(6) An open-top car when any of the 
1ading protrudes beyond the car ends 
or when any of the lading extending 
above the car ends is liable to shift so 
as to protrude beyond the car ends; 

(7) A car with automatic refrigera
tion or heating apparatus in operation, 
or a car with open-flame apparatus in 
service, or with an internal combus
tion engine in operation; 

(8) A car containing lighted heaters, 
stoves, or lanterns; 

<9) A car occupied by any person, in
cluding any attendant for the cargo 
contained therein; or 

(10) An occupied ca.boose, except as 
provided in§ 174.86. 

(b) In a moving or standing train, a 
car placarded "EXPLOSIVES A" may 
not be placed next to a car placarded 
"POISON GAS". 
[Amdt. 174-26, 41 FR 16092, Apr. 16, 1976, 
as a.mended by Amdt. 174-26A, 41 FR 40686, 
Sept. 20, 19761 

§ 174.91 Position in train of loaded plac
arded tank car other than car plaeard
ed "COMBUSTffiLE". 

Except for a tank car placarded 
"COMBUSTIBLE", a loaded placarded 
tank car in a moving or standing train 
may not be nearer than the sixth car 
from the engtne, occupied caboose, or 
passenger car. However, when the 
length of the train wm not permlt a 
Ioaded placarded tank car to be so 
placed, it must be placed as near the 
middle of the train as possible and not 
nearer than the second car from the 
engine, occupied ca.boose, or passenger 
car. 
[Amdt. 174-26, 41 FR 16092, Apr. 15, 1976, 
as amended by Amdt. 174-26A, 41 FR 40685, 
Sept. 20, 1976] 
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§ 17 4.92 Separatlng loaded placarded tank 
cars other than cars plaearded "COM· 
BUSTIBLE" from other cars In trains. 

<a> In a moving or standing train a 
loaded placarded tank car, other than 
one placarded "COMBUSTIBLE", 
may not be placed next to: 

<1> A passenger car or combination 
car, other than a car occupied by tech· 
nical escorts and authorized personnel 
accompanying shipments; 

<2> Any car placarded "EXPLO· 
SIVES A", "RADIOACTIVE", or 
"POISON GAS"; 

(3) An engine or occupied caboose; 
(4) A wooden underframe car 

<except on narrow gauge railroadsl; 
(5) A Ioaded flatcar, other than a 

specially equipped car in traller-on
flatcar or container-on-flatcar service 
or a flatcar loaded with vehicles se
cured by means of a device designed 
for that purpose and permanently in
stalled on the flatcar, and of a type 
generally accepted for handling in 
interchange between railroads subject 
to the followlng: 

(i) A flatcar equipped with perma
nently attached ends of rigid construc
tion is considered to be an open-top 
car <see paragraph <a><6> of this sec
tion>; and 

<iO This exception for cars in traller
on-flatcar service does not apply to 
loaded flatbed trucks, loaded flatbed 
trallers, loaded open-top trallers, or 
loaded trucks or trallers without se
curely closed doors; 

(6) An open-top car when any of the 
lading protrudes beyond the car ends 
or when any of the lading extending 
above the car ends is llable to shift so 
as to protrude beyond the car ends; 

('1) A car with automatic refrigera
tion or heating apparatus in operation 
or a car with open-flame apparatus in 
service or with an interna! combustlon 
engine in operation; 

<8> A car occupied by any person, in· 
cluding any attendant for the cargo 
contained therein. 
lAmdt. 174-26, 41 FR 16092, Apr. 16, 1976, 
as amended by Amdt.174-26A, 41 FR 40685, 
Sept. 20, 1976] 

§ 17 4.93 Position In train of a tank ear 
displaying RESIDUE placards. 

Except for a tank car placarded 
COMBUSTIBLE-RESIDUE, a tank 

car displaying RESIDUE placards in a 
moving or standing train may not be 
placed nearer than the second car 
from an engine or occupied caboose. 

lAmdt. 174-60, 51 FR 23079, June 25, 19861 

Subpart E-Detalled Requlrements for 
Explosivas 

§ 174.100 Forbidden exploslves. 

Ca> Explosives described in § 173.51 
of this subchapter and initiating ex
plosives, dry, may not be accepted for 
transportation by rall. 

(b) Leaking or damaged packages of 
explosives may not be accepted for 
transportation by raiL Unless the car
rier has knowledge or the shipper has 
substantiated to the carrier that a 
stain is due to contact with material 
other than a llquid explosive ingredi
ent, the carrier shall refuse any pack
age that shows excessive dampness, 
mold, or other outward sign of any 
olly stain, or other indication that ab
sorption of the explosive is not per
fect, or that the amount of the liquid 
part is greater than the absorbent can 
carry. 

§ 174.101 Loading exploslves. 

<a> Boxes containing Class A explo
slves must be loaded so that the ends 
of wooden boxes wlll not bear against 
sides of any fiberboard boxes and so 
that the ends of any box wllJ not cause 
a pressure point on a sma1l area of an
otherbox. 

(b) Explosive bombs, unfUzed projec
tlles, rocket ammunition and rocket 
motors, Class A or Class B explosives, 
which are not packed in wooden boxes, 
or Iarge metal packages of incendiary 
bombs, each weighing 500 pounds or 
more, may be loaded in stock cars or in 
flat bottom gondola cars only lf they 
are adequately braced. Boxed bombs, 
rocket ammunition and rocket motors, 
Class A or Class B explosives, which 
due to their size cannot be loaded in 
closed cars, may be Ioaded in open-top 
cars or on flatcars, provided they are 
protected from the weather and acci
dental ignltion. 

(e) Boxes of high exploslves, low ex
plosives or black powder packed in 
long cartridges, bags, or slft-proof t 



§ 174.101 

liners, and contalning no liquid explo
sive ingredient, may be loaded on their 
sides or ends. 

(d) Class A explosives may not be 
loaded higher than any permanent car 
lining unless additional lining is pro
vided as high as the Iading. 

<e> When the lading of a car includes 
any explosives, the weight of the 
lading must be distributed insofar as 
possible to equalize the welght on each 
side of the car and over the trucks. 

(f) Except when boxed, metal kegs 
containing exPloslves must be loaded 
on their sides with their ends toward 
the ends of the car. Packages of explo
sives may not be placed in the space 
opposite the doors unless the door· 
ways are boarded on the inside as high 
as the lading. This paragraph does not 
apply to palletized packages if they 
are braced so they cannot fall or slide 
into the doorways during transporta
tion. 

(g) Wooden kegs, fiber kegs, barreis, 
and drums must be loaded on their 
sides or ends, to best suit the condi
tions. 

(h) Packages containing any C1ass A 
exPlosives for <see § 174.104), detona
tora or detonating primers must be se
curely blocked and braced to prevent 
the packages from changing position, 
falling to the floor, or sliding into each 
other, under conditions normally incl· 
dent to transportatlon. Explosives 
must be loaded so as to avoid transfer 
at stations. For recommended methods 
of blocking and bracing, see Bureau of 
ExPlosives Pamphlets No. 6 and 6A. 
HeavY packages or containers must be 
trucked, rolled, or moved by skids, 
fork trucks, or other handling devices 
and may not be dropped from trucks, 
platforms, or cars. Planks for rolling 
trucks from platforms to cars must 
have beveled ends. Loading platforms 
and the shoes of each workman must 
be free from grit. All possible precau
tlons must be taken against fire. Ex
plosives must be kept in a safe place 
and inaccessible to unauthorized per
sons while being held by a carrier for 
loading or delivery. 

(i) To prevent delays of local freight 
trains, when there are shipments of 
explosives for different destinations 
loaded in a "peddler car" or "way car" 
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the shipment for each destination 
must be stayed separateiy. 

<J> Forwarding and transfer stations 
for explosives must be provided with 
the necessary materials for staylng. 

(k) Shippers must furnish the mate
rial for staylng packages of exPlosives 
loaded by them. 

(1) Class A explosives may not be 
loaded, transported, or stored in a rail 
car equipped with any type of lighted 
heater or open-flame device, or elec
tric devices having exPosed heating 
coils, or in a rail car equipped with any 
apparatus or mechanism utilizing an 
interna! combustion engine in its oper
ation. 

<m> [Reservedl 
<n> A container car or freight con

tainer on a flatcar or a gondola car 
other than a drop-bottom car, when 
properly loaded, blocked, and braced 
to prevent change of position under 
conditions normally incident to trans
portation, may be used to transport 
any C1ass A exPlosive except black 
powder packed in metal containers. A 
freight container must be designed, 
constructed, and maintained so as to 
be weather tlght and capable of pre
venting the entrance of sparks. In ad
dition: 

(1) A freight container must be of 
such design and so braced as to show 
no evidence of failure of the container 
or the braclng when subjected to 
impact from each end of at least 8 
miles per hour. Its efficiency shall be 
determined by actual test, using 
dummy loads equal in weight and gen· 
eral character to material to be 
shipped. 

(2) A container car or car which is 
loaded with freight containers must be 
placarded with the exPlosives placards 
as required by Subpart F of Part 172 
of this subchapter and with proper1y 
executed car certificates as required 
by § 174.104. 

(3) Lading must be so loaded, 
blocked, and braced within the freight 
container that it will not change posi
tion under impact from each end of at 
Ieast 8 miles per hour. 

(o) Class A or C1ass B explosives may 
be loaded and transported in a tlght 
closed truck body or trailer on a flat
car car. Wooden boxed bombs, rocket 
ammunition, and rocket motors, Class 
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A or Cla.ss B explosives, which due to 
their size cannot be Ioaded In tight, 
closed truck bodies or tra.llers, may be 
Ioaded In or on open-top truck bodies 
or trallers. However, they must be pro
tected aga!nst accidental ignition. In 
addition: 

<1> Each truck body or traller must 
meet the requirements of Part 177 of 
this subchapter, appllcable to ship
ments of explosivas by motor vehicle. 

(2) Eacñ truck body or trailer must 
be so secured on the ra1l car so that it 
will not permanently change position 
or show evidence of faflure or impend
lng faflure of the method of securlng 
the truck body or tra1ler under impact 
from each end of at Ieast 8 miles per 
hour. Its efficiency shall be deter
minad by actual test, ustng dummy 
loads equal in weight and general 
character to the material to be 
shipped. For recommended methods of 
blocking and bracing, see Bureau of 
Explosivas Pamphlet 6C. 

(3) Lading must be so Ioaded, 
blocked, and braced within or on the 
truck body or tra.ller that it will not 
cha.nge position under impact from 
each end of at least 8 miles per hour. 
For recommended methods of block
lng and braclng see Bureau of Explo
sives Pamphlet 6C. 

<4> Each ra1l car containing explo
sives and each ra1l car Ioaded with 
truck bodies, trallers or contalners 
contalning explosives must be placard
ed with explosives placards as required 
by Subpart F of Part 172 of this sub
chapter and with properly executed 
car certificates as required by 
§ 174.104. 

<5> Each fuel tank of a heater or re
frigeratlng machinery on the truck 
bodies or trailers must be dralned and 
all automatic heating or refrtgeratlng 
machlnery must be made inoperative 
by disconnection of the automatic con
trols or the source of power for their 
operations. 

[Amdt. 174-26, 41 FR 18092, Apr, 16, 1976, 
as amended by Amdt. 174-28A, 41 FR 40685, 
Sept. 20, 1976; Amdt. 174-26B, 41 FR 57071, 
Dec. 30, 1976; Amdt. 174-36, 44 FR 70732, 
Dee. 10, 1979; Amdt. 174-59, 51 FR 5974, 
Feb. 18, 1986) 

§ 174.102 Forbldden mixed loading and 
storage. 

<a> Ciass A explosives and lnitiatlng 
or primlng explosives may not be 
transportad together in the same ra1l 
car. Additionally, they may not be 
transportad or loaded in the same ra11 
car or stored on carrier property with 
charged electric storage batteries or 
with any ha.zardous material for which 
a NONFLAMMABLE GAS, FLAMMA
BLE GAS, FLAMMABLE LIQUID, 
FLAMMABLE SOLIO, OXIDIZER, 
ORGANIC PEROXIDE, RADIOAC· 
TlVE or CORROSIVE label is re
quired. 

(b) Explosives may not be Ioaded to
gether or with other ha.zardous mate
rials, except as provided in § 17 4.81. 
See § 174.104 for loading shipments of 
explosives or any other material in a 
placarded and certified car contalning 
a shipment of Class A explosives. 

§ 174.103 Disposition of damaged or 
astray sbipments. 

<a> Packages of explosives found 
damaged or broken in transit may be 
repaired when practicable and not 
dangerous. A broken box of high ex
plosives that cannot be repaired must 
be reinforced by stout wrapplng paper 
and twine, placed in another strong 
box and surrounded by dry, fine saw
dust or dry and clean cotton waste or 
elastic wads made from dry newspa
pers. A ruptured can or keg must be 
sealed and enclosed In a strong cloth 
bag of good quallty and boxed. Dam
aged packages thus protected and 
properly marked may be forwarded. 
The box and waybill must be marked 
to indicate that it has been repacked. 

(b) Care must be exercised in repack
lng damaged contalners so that no 
spark is produced by contact of metal 
or other hard surfaces which could 
ignite loose particles of explosive com
positions that may be strewn on car 
floors or freight. In addition, the car 
floors must be thoronghly swept, and 
washed with a plentiful supply of 
water. Iron-wheel trucks, metal ham
mers, or other metal tools that may 
produce SParks may not be used. Metal 
tools must be llmited to those made of 
brass, bronze, or copper. 
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<e> Each package of explosives show
!ng evidence of leakage of Hquid ingre
dients must: 

(1) Be refused if leakage ls discov
ered befare aceeptanee; 

(2) Be disposed of toa person who ls 
eompetent and willing to remove them 
from the carrier's property, if the 
leaka.ge ls discovered while the ship
ment ls in transit; or 

(3) Be removed lmmediately by eon
signee, if the leakage ls diseovered at 
the sbipment's destina.tion. 

(d) When the disposition required by 
pa.ragra.ph <e> of thls seetlon ea.nnot be 
ma.de, the leaking package must be 
paeked in other boxes la.rge enough to 
permit enelosure and the leak!ng 
boxes must be surrounded by a.t lea.st 2 
inehes of dry, fine sa.wdust or dry and 
elean eotton waste, and be stored in a 
sta.tion magazine or other safe place 
until the a.rriva.l of an inspector of the 
Burea.u of Explosives, or other author
lzed person, to superintend the de
struction or disposition of the con
demned material. 

(e) H careful inspection shows tha.t 
an astra.y shipment of explosives ls in 
proper condition for safe tra.nsporta.
tion, it must be forwarded lmmediate
ly to its destina.tion if known, or re
turned to the sbipper by the most 
practicable route. 

<f> When a package in an a.stray 
shipment ls not in proper eondition 
for sa.fe transporta.tion <see pa.ra
gra.phs <a>, <e>, and (d) of thls section), 
or when the na.me and a.ddress of the 
eonsignee and the shipper are un
known, disposition must be made as 
preseribed by paragraphs (e) and (d) 
of thls seetlon. 

§ 174.104 Class A exploslves; car seleetion, 
prepa.mtion, lnspeetion, and certlfiea
tion. 

<a> Except as provided in § 174.101 
(b), <n>, and (o), Ciass A explosives 
be!ng transported by rail ma.y be 
tra.nsported only in a certified and 
properly placa.rded elosed car of not 
less than 80,000 pounds ca.pacity, with 
steel underfra.mes and frietion draft 
gear or eusbioned underfra.me, except 
tha.t on a na.rrow-ga.uge railroad they 
ma.y be transported in a car of less ca.
pacity as long as the car of grea.test ca.
na.city and strength a.va.ila.ble ls usecL 
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(b) Each rail ear used for tra.nsport
ing Ciass A explosives must meet the 
follow!ng requirements as a.ppllca.ble: 

(1) The car must be equipped with 
a.ir brakes, hand brakes, a.nd roller 
bea.rings wbieh are in condition for 
serviee. 

(2) The car may not ha.ve a.ny boles 
or cracks in the roof, sides, ends, or 
doors through wbieh sparks may 
enter, or unprotected deca.yed spots 
whieh ma.y hold sparks and sta.rt a 
fire. 

(3) The roof of the ear must becare
fullY inspected from the outside for 
deca.yed spots, espeeia.lly under or near 
the runn!ng board, and sueh spots 
must be eovered or repa.ired to prevent 
their holding fire from sparks. A car 
with a roof genera.lly deca.yed, even if 
tight, may not be used. 

(4) The doors must close tightly so 
tha.t sparks ca.nnot get in at the joints, 
and, if necessary to achieve thls degree 
of tightness, the doors must be 
strippecL The stripp!ng should be 
plaeed on the inside and fa.stened to 
the door fra.mes where it will form a 
shoulder against whieh the elosed 
doors are pressed by mea.ns of wedges 
or cleats in door shoes or keepers. The 
open!ngs under the doors should be 
similarly elosecL The hasp fasten!ngs 
must be examined with the doors 
elosed and fa.stened, and the doors 
must be eleated when necessary to 
prevent them from shift!ng. When the 
car ls opened for any reason, the 
wedges or cleats must be replaced 
befare car contain!ng explosives ls per
mitted to proceed. 

(5) The roller bea.r!ngs and the 
trueks must be ca.refullY examined and 
put in such condition as to reduce to a 
minimum the da.nger of hotboxes or 
other fa.ilure necessitat!ng the sett!ng 
out of the car befare reacbing its des
tination. 

(6) The car must be carefully swept 
out before it ls loa.ded. For less-than
carload sbipments the space in which 
the packa.ges are to be loaded must be 
carefully swept. If evidence of a poten
tia.l hazardous residue ls apparent 
after the floor has been swept, the car
rier must either decontamina.te the car 
or provide a suitable substitute car. 

(7) Any boles in the floor or lln!ng 
must be repa.ired and specia.l care 
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taken that there are no project!ng 
nalls or bolts or exposed pieces of 
metal which may work loose or 
produce holes In packages of explo
sives durtng transit. Protrudlng nails 
In the floor or lln!ng which have 
worked Ioose must be drawn, and if 
necessary for the purpose of fasten!ng 
the floor or lln!ng, new nails must be 
driven through other parts thereof. 

<8> Metal floor plates must be com· 
pletely covered with wood, plywood, or 
fiber or composition sheets of ade
quate thickness and strength to pre
vent contact of the floor plates with 
the packages of explosives under con
ditions lncident to transportation, 
except that the coverlng of metal floor 
plates is not necessary for carload 
shipments loaded by the Department 
of Defense provided the explosives are 
of such nature that they are not liable 
to leakage of dust, powder, or vapor 
which might become the cause of an 
explosion. 

(9) lf the car is equipped with auto
mobile loadlng devices, it may not be 
used unless the Ioad!ng device is se
curely attached to the roof of the car 
with fasten!ngs supplementing those 
already provided and so flxed that it 
cannot fall. 

(10> The car must be equipped with 
high-frictlon compositlon brake shoes 
(except metal deck flat cars used for 
COFC/TOFC service may be equlpped 
with high phosphorus cast iron brake
shoes> and brake rigg!ng designed for 
this type of brake shoe. Each brake 
shoe on the car must be at least three
elghths lnch thick, and In safe and 
sultable condition for service. 

(11> The car must have elther a 
metal subfloor with no combustible 
material exposed béneath the car, or 
metal spark shields extendlng from 
center sill to side sills and from end 
sills to at least 12 lnches beyond the 
extreme treads of the !nside wheels of 
each truck, which are tlghtly fitted 
aga!nst the subfloor so that there is no 
vacant space or combustible material 
exposed, The metal subfloor or spark 
shields may not have an accumulatlon 
of oll, grease, or other debris which 
could support combustlon. 

<e> Before Class A explosives may be 
loaded !nto a rail car, the car must 
have been !nsPected and certlfied to be 

In compliance with the requirements 
of paragraph (bl of this section by a 
qualified person designated under 
§ 215.15 of this title. The certlfication 
shall be made In Car Certificate No. 1 
on the form prescrlbed In paragraph 
(f) of this section. 

(dl lf the carrler furnishes the car to 
a shipper for loadlng Class A explo
sivas, the shipper or his authorlzed 
employee shall, before commenclng 
the loadlng of the car, lnspect the In· 
terlor thereof, and after loading certi
fy to the proper condition of the car 
and the loading. This certificatlon 
shall be made on the first signature 
line In Car Certificate No. 2 on the 
form prescrlbed In paragraph (f) of 
this section. In additlon, the flnished 
load must be lnspected and certifled to 
be In compliance with the require
ments of this part by a qualified 
person deslgnated under § 215.15 of 
this tltle before the car goes forward 
This certification shall be made on the 
second signature line In Car Certifl
cate No. 2 on the form prescrlbed In 
paragraph <f> of this section. lf the 
loading is performed by the carrler, 
Car Certiflcate No. 2 may only be 
slgned by a qualified person designat
ed under § 215.15 of this title. 

(e) lf a trailer or container conta!n
ing Class A explosives is loaded on a 
flatcar, the loading and securing of 
the load on the car must be supervisad 
by a representativa of the shipper or 
carrler. The certification shal1 be 
made In car Certificate No. 3 on the 
form prescrlbed In paragraph (f) of 
this section. 

(f) Each car certificate for use In 
connection with the inspectlon of rail 
cars for the carrlage of Class A explo
sives shall be prlnted on strong tag 
board measuring 7 by 7 lnches, or 6 by 
8 !nches. It must be duly executed In 
trlplicate by the carrler, and by the 
shipper if he loads the shipments. The 
orlg!nal must be filed by the carrler at 
the forwarding station In a separate 
file and the other two must be at
tached to the car, one to each outer 
side on a fixed placard board or as oth· 
erwise provided 
--------------------Hallroad 

CAR CERTIFICATE 

No. 1----statlon ---------



§ 174.105 

19-. 
1 hereby certlfy tba.t 1 have thls day per· 

sonally examlned Car Number -- and 
that the car ls In condit!on for service and 
complies with the FRA Frelght Car Safety 
Standards (49 CFR Part 215) and with the 
requlrements for frelght cars used to trans
port exploslves prescribed by the DOT Ha.z
ardous Materlals Regu!at!on < 49 CFR Part 
174). 

Quallfled Person Deslgnated Under 
49 CFR 215.15 

No. 2 Statlon ------
19-. 

I have thls day personally examlned the 
above car and hereby certlfy that the explo
slves In or on thls car, or In or on vehlcles or 
In contalners have been loaded and braced; 
that placards have been applied, accordlng 
to the regu!atlons prescrlbed by the Depart
ment of Tra.nsportatlon: and that the doors 
of cars so equlpped flt or have been strlpped 
so that sparks cannot enter. 

Shipper or hls authorized agent 

QUD.lifled Person Deslgnated Under 
49 CFR 215.15 

No. 3 Stat!on ------
19-. 

I hereby certlfy that I have thls day per
sonally supervised the Ioading of the vehi
cles or contalners on and thelr securement 
to the above car. 

Shipper or railway employee lnspectlng 
loadlng and securement 

NoTE 1: A sh!pper mnst decline to nse a 
car not In proper condit!OIL 

NOTE 2: All certlflcates, where applicable, 
mnst be slgned. 

NoTE 3: Car certlflcates rema.lnlng on 
hand as of the effectlve date of these regu
latlons may be nsed nntU stocks are ex
hansted bnt not after July 1, 1977. 

I:Amdt. 174-26, 41 FR 16092, Apr. 15, 1976) 
EDITOIUAL NOTE: For Federal Register cita

t!ons affectlng § 174.104, see the Llst of CFR 
Sect!ons Affected appearlng In the Flndlng 
Aids sectlon of thls volume. 

11 17 4.105 Routing shipments, Class A ex
plosives. 

Before a. shipment of Cla.ss A explo
sives destlned to a polnt beyond the 
llnes of tbe lnltla.l carrier is accepted 
from tbe sbipper, the lnltial carrier 
sball ascertain that tbe sbipment can 
go forward by the route designated. 
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To avoid dela.ys en route, tbe lnltial 
carrier must be In possession of' full 
rate lnformatlon before forwardlng 
tbe sbipment. 

§ 174.106 "Order-Notify" or "C.O.D." shlp
ments, Class A explosivas. 

(a) A carrier may not accept for 
transportation Class A explosives, det
onators, or detonating primers in o.ny 
quo.ntity when consigned to "order
notify" or "C.O.D.", except on a 
tbrougb bill of lading to a place out
side the United States. 

(b) A carrier may not accept for 
transportation Class A explosives, det
onators, or detonating primers wbicb 
the sbipper consigns to himself uniess 
the sbipper has a resident representa
Uve to receive them at the delivery 
polnt. 

<e> A carrier may not accept Cla.ss A 
explosives for transportation subject 
to "stop-off privileges en route for par
tialloading or unioadlng." 
[Amdt. 174-26, 41 FR 16092, Apr. 15, 1976, 
as amended by Amdt. 174-36, 44 FR 70732, 
Dec. 10, 19791 

§ 174.107 Shipplng days for Class A explo
sives. 

(a) When practicable, each carrier 
should designate regular days for re
ceiving from sbippers less-tbo.n-car
load lots of Class A explosives for each 
station where the carrier accepts such 
shipments. 

(b) To enable the carrier to provide 
proper cars at stations where less
than-carload sbipments of Class A ex
plosives are accepted for loadlng by 
the carrier, the sbipper shall give to 
the carrier not less tban 24-hours' 
notice of his lntention to offer sucb 
sbipments, o.nd state their destina
tions. When a. regular day to receive 
all explosives shipments offered at 
such a. station has been designated, 
this notice may be waived by the carri
er, but the explosives sbipments must 
be delivered on such days in time to 
permit proper inspection, billing, o.nd 
loadlng on that day. 

§ 174.109 Non-agency shipments. 

If a sbipment of explosives is accept
ed by a carrier at a non-agency station, 
the sbipper shall ma.ke provision for 

1 
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proper certification a.nd placarding of 
cars, examinatlon of shipments, a.nd 
the loading a.nd staying of packages in 
cars. Way-bills, switching orders, 
switching tickets, or other shipping 
papers must be prepared as prescribed 
in Part 172 of this subchapter. 

§ 174.110 Car magazine. 

When specially authorized by the 
carrier, Class A explosives in qua.ntity 
not exceeding 150 pounds may be car
ried in construction or repair cars if 
the packages of explosives are placed 
in a "magazine" box made of sound 
lumber not less tha.n 1 inch thick, cov
ered on the exterior with metal, a.nd 
provided with strong ha.ndles. The box 
must be plainly stenclled on the top, 
sides, a.nd ends, in letters not less tha.n 
2 inches high, "EXPLOSIVES-DAN
GEROUB-HANDLE CAREFULLY". 
The box must be provided with strong 
hinges a.nd with a lock for keeping it 
securely closed. Vaca.nt space in the 
box must be filled with a cushionlng 
material such as sawdust or excelsior, 
a.nd the box must be properly stayed 
to prevent movement within the car; 
The car must be placarded with EX
PLOSIVES A placards when the mag
azine contains Explosives A. 
[Amdt. 174-26, 41 FR 16092, Apr. 15, 1976, 
as amended by Amdt. 174-26A, 41 FR 40685, 
Sept. 20, 19761 

§ 17 4.112 Loading Class B exploslves (Also 
see § 174.101). 

(a) Class B explosives may not be 
loaded, transportad or stored in a rail 
car equipped with any type. of lighted 
heater or open-flame device, or in a 
rail car equipped with a.ny apparatus 
or mecha.nism utlllzlng a.n interna! 
combustion engine in its operation. 

<b> Except as provided in 
§ 174.10l<b>, <n>, or <o> Class B explo
sivas must be transported in a closed 
car or container car which is in good 
condition, a.nd into which sparks 
cannot enter. The car does not require 
the car certiflcates prescribed in 
§ 174.104(c)-(f). If the doors are not 
tight, they must be stripped to prevent 
the entrance of sparks. Wood floored 
cars must be equipped with spark 
shields <see § 174.104). Packages of 
C1ass B explosives must be blocked 
and braced to prevent thelr movement 

a.nd possible damage due to movement 
of other freight during transportation. 
For recommended methods of block
lng a.nd braclng see Bureau of Explo
sives Pamphlet No. 6. 

(C) Class B explosives may not be 
transported in a truck body, trailer, or 
container on a flatcar unless: 

(1) The truck body, trailer, or con
tainer is closed a.nd tight; 

(2) All automatic heatlng or refriger
atlng machinery with whlch the truck 
body, trailer, or container is equipped 
is inoperative; a.nd 

<3> Packages of Class B explosives 
are blocked a.nd braced within the 
truck body, trailer, or container to pre
vent their movement a.nd possible 
damage due to movement of other 
freight during transportation <ends, 
sidewalls, or doors of the truck body, 
traner, or container may not be relied 
on to prevent the shifting of heavY 
loads). For recommended methods of 
blocking a.nd bracing see Bureau of 
Explosives Pamphlet No. OC. See 
§ 174.101<0). 

[Amdt. 174-26; 41 FR 16092, Apr; 15, 1976, 
as amendedby Amdt. 174-26B, 41 FR 57072, 
Dec. 30, 19761 

§ 17 4.114 Record to be made of change of 
seals on "EXPLOSIVES A" laden cars. 

(a) When a· car sea! is changed on a 
car requiring "EXPLOSIVES A" plac
a.rds while en route or before delivery 
to a consignee, a record of the cha.nge 
showing the following information 
must be made on or attached to the 
waybill or other form of memora.ndum . 
which must accompa.ny the car to its 
destination: 

Rallroad Place Date 

Car Inltlals car Number Number 
or descrlption of sea! broken 

Number or descrlptlon of sea! used to reseal 
~--------------------------

Reasons for openlng ~, ______ _ 

Condition of load ----------------



§ 174.115 

Na.me and occupatlon of person openlng ca.r 

[Amdt. 174-28, 41 FR 16092, Apr. 15, 1976, 
as a.mended by Amdt. 174-26A, 41 FR 40686, 
Sept. 20, 19761 

§ 174.115 Loading Class C explosives. 

<a> Ciass e explosives may be Ioaded 
lnto any closed car In good condition, 
or lnto any container car In good con
dition. ear certlficates are not re
quired. Pa.cka.ges of Class e explosives 
must be blocked and braced to prevent 
their movement and possible damage 
due to movement of other freight 
durlng transportatlon. For methods of 
recommended loading and braclng see 
Bureau of Explosives Pamphlet No. 6. 

<b> Class e exploslves may not be 
transported In a truck body, trailer, or 
container on a flatcar unless: 

(1) The truck body, traner, or con
tainer is closed and tight; 

(2) All automatic heatlng or refriger
ating machlnery with which the truck 
body, traner, or container is equipped 
is lnoperatlve; and 

C3> Pa.ckages of Ciass e explosives 
are blocked and braced withln the 
truck body, traner, or container to pre
vent their movement and possible 
damage due to movement of other 
freight durlng transportation. Ends, 
side walls, or doors of the truck body, 
traner, or container may not be relied 
on to prevent shifting of heavy loads. 
For recommended methods of block
lng and braclng see Bureau of Explo
sives Pamphlet No. ae. 
[Amdt. 174-28, 41 FR 16092, Apr. 15, 1978, 
as a.mended by Amdt. 174-38, 44 FR 70732, 
Dec. 10, 19791 

Subpart F-Detalled Requlrements for 
Gases 

1117 4.200 Speeial handHng requirements. 
Ca> Flammable gases may not be 

loaded, transported, or stored In a raU 
car equipped with any type of lighted 
heater or open-flame device, or In a 
raU car equipped with any apparatus 
or mechanlsm utillzlng an lnternal 
combustion eng!ne In its operatlon. 

Cb> Flammable gases may not be 
loaded In a truck body or trailer 
equipped with any type of lighted 
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heater or any automatic heatlng or re
frigeratlng apparatus when such truck 
bodies or trailers are Ioaded on flat
cars except as provlded In paragraph 
<e> of this sectlon. 

Ce> Heatlng or refrigeration appara
tus may be operated on a motor vehi
cle loaded on a flatcar when the motor 
vehicle is loaded with flammable gases 
only if: 

Cl) The lading space is not equipped 
with any electrical apparatus that is 
not non-sparklng or explosion-proof; 

(2) There is no combustion appara
tus In the ladlng space; 

C3> There is no connection for the 
return of air from the lading space to 
any combustion apparatus; and 

(4) The heatlng system conforma to 
§ 393. '1'1 of this title and does not heat 
any part of the lading over 130 degrees 
F. 

§ 17 4.201 Compressed gas cyUnders. 

Ca> Except as provlded In paragraphs 
(b) and (e) of this section, cylinders 
contalnlng compressed gases belng 
transported In a raU car must be: 

C1) Securely Iashed In an upright po
sitian so as to prevent their overturn
!ng; 

(2) Loaded lnto racks securely at
tached to the car; 

(3) Packed In boxes or crates of such 
dimensiona as to prevent their over
turn!ng; or 

( 4) Loaded In a horizontal position. 
Cb> Speclfication DOT-4L <§ 1'18.5'1 

of this subchapter> cylinders belng 
transported In a raU car must be 
loaded In an upright positlon and be 
secureiy braced. 

<e> eylinders contalnlng compressed 
gases may be transported In stock cars, 
gondola cars and flat cars. However, 
they may not be transported In 
hopper bottom cars. 
[Amdt. 174-28, 41 FR 16092, Apr. 15, 1976, 
as amended by Amdt. 174-26A, 41 FR 40865, 
Sept. 20, 1978; Amdt. 174-32, 43 FR 48644, 
Oct. 19, 19781 

§ 17 4.204 TBDk car deHvery of gases, ln
cluding eryogenic Hquids. 

<a> A tank car contalnlng com
pressed gas may not be unloaded 
unless it is consigned for delivery and 
unloaded on a private track (see 

,. 



Research and Speclal Pragrams Admlnlstratlon, DOT § 174.290 

§ 171.8 of tbls subcha.pter>. However, if 
a. priva.te tra.ck ls not a.va.ila.ble, it ma.y 
be delivered and ~oa.ded on ca.rrier 
tra.cks subject to the following condi· 
tions: 

{1) A ta.nk ca.r of DOT-106A or llOA 
type (§ 179.300 or § 179.301 of tbls sub
cha.pter) ma.y not be dellvered and the 
loa.ded unit ta.nks ma.y not be removed 
from the ca.r fra.me on ca.rrier tra.cks. 
However, a. ca.rrier ma.y give permls
sion for the ~oa.ding of these con
ta.iners on ca.rrier tra.cks only if a. pri
vate siding 1s not a.va.ila.ble within a. 
reasona.ble trucking distance of the 
final destina.tion. In a.ddition, before 
the ca.r ls a.ccepted for tra.nsporta.tion, 
the shipper must obta.in from the de
llvering ca.rrier and file with the origi
na.ting ca.rrier, written · permlssion for 
the remova.l and the consignee must 
furnlsh an adequa.tely strong mechan!· 
ca.l holst by which the ta.nks can be 
lifted from the ca.r and deposited di· 
rectly upon vehicles furnlshed by the 
conslgnee for immedia.te remova.l from 
ca.rrier property. 

(2) The following ta.nk cars ma.y not 
be delivered and UDWDa.ded on ca.rrier 
tracks ~ess the la.ding ls piped di
rectly from the ca.r to permanent stor
a.ge tanks of sufficient ca.pa.clty to re
ceive the entire contents of the ca.r; 
however, such cars may be stored on a. 
private tra.ck (see § 171.8 of tbls sub
chapter) or on ca.rrier tracks designa.t
ed by the ca.rrier for such storage: 

(i) A tank ca.r conta.ining .fla.mma.ble 
cryogenic liquid; or 

(ti) A tank ca.r, except for a DOT-
106A or llOA multi-unit tank ca.r tank 
(§ 179.300 or § 179.301 of tbls subchap
ter), conta.ining anhydrous a.mmonia; 
hydrogen chioride, refrigerated liquid; 
hydroca.rbon gas, liquefied; or lique
fied petroleum gas; and having interi
or pipes for liquid and gas discha.rge 
va.Ives equipped with check va.lves. 

(49 U.S.C. 1803, 1804, 1808; 49 CFR 1.53, 
App, Ato Part 1) 
[Amdt. 174-26, 41 FR 16092, Apr, 16, 1976, 
as a.mended by Amdt. 174-26A, 41 FR 40686, 
Sept. 20, 1976; Amdt. 174-32, 43 FR 48644, 
Oct. 19, 1978; Amdt. 174-43, 48 FR 27699, 
June 16, 1983; 48 FR 50440, 60441, Nov. 1, 
1983] 

§ 17 4.208 Rail cars, truek bodies, or trail· 
ers with fumigated or treated lading. 

(O.) A ca.rrier ma.y not a.ccept or 
tra.nsport a. ra.ll ca.r or a. ra.11· ca.r loa.ded 
with a truck body or tra.ller, conta.in
ing la.ding which has been fumigated 
or trea.ted with a. fla.mma.ble liquid or 
gas within the preceding 48 hours, 
~ess the truck body or tra.ller and 
the ca.r, in the ca.se of a. closed ca.r, ha.s 
been ventilated to remove any danger 
of fire or explosion due to the pres
ence of fla.mma.ble vapor. 

(b) A ra.ll ca.r or a ra.ll ca.r loaded 
with a truck body or tra.ller conta.lning 
la.ding which has been fumigated or 
trea.ted with a polsonous liquid, gas, or 
solid, must be pla.carded on ea.ch door 
cor as close as possible to the door if it 
ls not possible to pla.card the door) 
with the pla.card described in § 173.9 of 
tbls subchapter. 

lAmdt. 174-26, 41 FR 16092, Apr. 15, 1976, 
as amended by Amdt. 174-42, 48 FR 10244, 
Ma.r.10, 19831 

§ 17 4.280 Polson gases with foodstuffs. 

A ca.rrier ma.y not tra.nsport any 
package of gaseous ma.teria.l bea.ring a. 
polson label in the sa.me ca.r with ma.
teria.l which 1s marked as or known to 
be foodstuff, feed, or any other edible 
ma.teria.l intended for consumptlon by 
humana or animals, 

§ 174.290 Poison A shipped by, for, or to 
the Department of Defense. 

(a) Polson A shipped by, for, or to 
the Depa.rtment of Defense ma.y be 
tra.nsported by ra.ll only if it ls loaded 
and handled _in a.ccordance with the 
requirements of tbls section. 

(b) Polson A ma.y be tra.nsported in: 
(1) DOT-5A or WD-5A 1 meta.l 

drums, by boxca.r, gondola ca.r (flat 
bottoml, or stock ca.r in ca.rload lots. 
See § 174.55(a)(l) through (4) and 
§ 174.600 for blocking, bracing, and 
stowage requirements; 

C2l Tanks which are authorized 
under tbls subchapter for Polson A, 
Specification DOT 106A C§§ 179.300 
and 179.301 of tbls subchapter), 
mounted on or secured to a multi-unit 

• war Department SPeclflca.tlon container. 
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car or gondola car Cfla.t bottom> In car
loa.d lots oniy; 

(3) Bombs, by boxear, or gondola car 
Cfla.t bottom> In earloa.d lots only; or 

<4> Projeetfies or a.mmunition for 
ca.nnon with gas filled projeetiles, by 
boxear In ca.rloa.d or less-tha.n-earloa.d 
lots. 

Ce) Each shipment of one or more 
carloa.ds of Polson A, a.s described In 
pa.ragra.ph Cb) of this section. must be 
accompa.nied by a Depa.rtment of De
fense quallfled escort supplied with 
equipment to ha.ndle leaks and other 
packa.g!ng fa.Uures which could result 
In escape of the gas. The escort shall 
remaln with the shipment durlng the 
enttre time tha.t it ls in the custody of 
the ca.rrier and In the event of lea.ka.ge 
or escape of gas, shall make repairs 
and perform decontamination as nee
essary. 

<d> When Polson A ls tra.nsported In 
a. tank, the tank must be securely 
mounted on a raU car especially pro
vided for it or on a gondola. ear pre
pa.red with substantia.l wooden frames 
andblocks. 

<e> Bombs, projectiles, and ca.nnon 
a.mmunition being tra.nsported by raU 
must be Ioa.ded, blocked and braced a.s 
shown In Bureau of ExPlosives Pam
phlet No. 6A, or Depa.rtment of De
fense SPecifications. When a shipment 
ls loa.ded in a gondola. car it must be 
seeurely blocked and braced and not 
loa.ded higher tha.n the sides of the 
car. 

(f) When Polson A ls tranSPorted In 
drums with filling boles in the heads, 
they must be loa.ded on their bottoms. 
They ma.y be loa.ded In rows, length
wlse of the ear and any space between 
the sides of the ear and the nea.rest 
row of drums must be "fllled In" with 
wooden boa.rds or lumber na.Ued to 
sides of the car sufficient in length 
and width to conta.ct both hoops of 
drums, or they ma.y be loaded across 
the car In sta.ggered sta.cks of which 
the number of drums in alternate 
stacks ls reduced by one drum. All 
drums In stacks following the first 
stack loaded In the end of the ear 
must be placed tight1Y lnto the angle 
of the SPace formed by the sidewalls 
of the drum in the preceding sta.ck. 
Any space between the sides of the ca.r 
and the drums in stacks ha.ving the 
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greater number of drums must be 
filled in with wooden boa.rds or lumber 
na.Ued to sides of the car sufficient In 
length and width to contact both 
hoops of the drums. 

(g) When Polson A ls tranSPorted in 
drums with filling boles In the sides, 
they must be loaded on their sides 
with the filling holes up. They must 
be loa.ded lengthwise of the car in rows 
and any space between the sides of the 
ca.r and the nearest row of drums must 
be filled in with wooden boards or 
lumber na.Ued to sides of the car suffi
cient in length and width to contact 
both hoops of the drums. 

Ch) When Polson A ls transported in 
drums In a boxear, they must be 
loa.ded from ends of the ca.r towa.rd 
the SPace between the ca.r doors, and 
there braced by center gates and 
wedges. See Sketch 1, Bureau of Ex
plosives Pamphlet No. 6. 

(i) The doorways of a boxear in 
which Polson A ls being tra.DSPorted 
must be proteeted by one of the meth· 
ods prescribed in Sketch 1, Burea.u of 
ExPlosives Pamphlet No. 6A. 

I:Amdt. 174-26, 41 FR 16092, Apr. 15, 1976, 
as amended by Am.dt.174-26A, 41 FR 40666, 
Sept. 20, 19761 

Subpart G-Detalled Requlrements 
for Flammable Llqulds 

1117 4.300 Special handling requirements. 
Ca> Flam.ma.ble liquids may not be 

loaded, tra.nsported, or stored in a raU 
ear equipped with any type of lighted 
heater or open-flame device, or in a 
raU car equipped with any apparatus 
or mechanlsm utillzing an internal 
combustion engine In its operation. 

Cb) A truck body or tra.Uer which ls 
loaded with a fla.mma.ble liquid and 
equipped with a lighted heater or any 
automa.tic heating or refrigerating ap
paratus ma.y not be loa.ded on a flatca.r 
except as provided in paragra.ph (e) of 
this section. 

<e> Heating or refrigeration appara
tus on a motor vehicle loa.ded with 
fla.mma.ble liquids ma.y be operated 
while the motor vehicle ls loa.ded on a 
fla.tca.r only if: 

<1> The lading space ls not equipped 
with any eleetrical apparatus tha.t ls 
not non-spa.rking or explosion-proof; 
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<2> There is no combustion appara
tus in the J.a.ding space; 

(3) There is no connection for the 
return of air from the lading space to 
any combustion apparatus; and 

<4> The heating system conforms to 
§ 393.77 of this title and does not heat 
any part of the lading over 130 degrees 
F. 

(d) Cylinders containing pyrophoric 
liquida, unless packed in strong box or 
case and secured therein to protect 
valves, must be loaded with all valves 
and safety relief devices in the vapor 
space. A1l cylinders must be secured so 
that no shifting may occur in transit. 

<e> Metal barreis or drums contain
ing flammable liquida may be trans
ported in a steel gondola or flatcar or 
in a stock car. However, they may not 
be transported in a hopper bottom car. 

[Amdt. 174-26, 41 FR 16092, Apr. 16, 1976, 
BB amended by Amdt. 174-31, 43 FR 31143, 
July 20, 1978] 

§ 17 4.304 Flammable llquids In tank cars. 

A tank car containing a flammable 
liquid, other than liquid road asphalt 
or tar, may not be transported by rall 
unless it is originally consigned or sub
sequently reconsigned to a party 
having a private track on which it is to 
be delivered and unloaded (see § 171.8 
of this subchapter) or to a party using 
railroad siding facilities which are 
equipped for piping the liquid from 
the tank car to permanent storage 
tanks of sufficient capacity to receive 
the entire contenta of the car. 

[Amdt. 174-26, 41 FR 16092, Apr. 15, 1976, 
BB amended by Amdt. 174-32, 43 FR 48644, 
Oct. 19, 19781 

§ 17 4.380 Poisonous flammable llquids 
with foodstuffs. 

A carrier may not transport any 
package of flammable liquid bearing a 
poison label in the same car with ma
terial which is marked as or known to 
be food-stuffs, feed, or any other 
edible material intended for consump
tion by humans or anlmals. 

Subpart H-Detalled Requlrements 
for Flammable Solida 

§ 174.410 Speeial handling requirements 
for matehes. 

<a> Each carload lot of strike-any
where (friction) matches must be 
loaded as compactly as possible to 
avoid motion within the car, especially 
lengthwise of the car. Protruding 
nails, metal band anchors or other 
projections on sidewalls, enda, door 
posta, studding, or car floors likely to 
puncture packages must be removed or 
adequately covered to prevent damage 
to the containers of matches. Car 
doorways must be boarded on the 
inside to keep the packages from con
tacting the doors, and the inside lining 
of the car must be supplemented when 
necessary by strips nalled to the car 
and close enough together to keep the 
boxes from being jammed agatnst the 
studding and broken by high pressures 
on small areas. The strongest dimen
sion of the box must be Ioaded length
wise of the car. Partiallayers of boxea 
must be interlocked with the lower 
Iayers. The cara used must be made 
secure against the entrance of sparks 
or rain. 

(b) Each carload lot of strike-any
where matches handled subject to 
stop-off privileges must be loaded in 
accordance with paragraph <a> of this 
section and when necessary the load 
must be rearranged or blocked and 
braced by each consignee before for
warding. 

(c) Each less-than-carload lot of 
strike-anywhere matches must be 
Ioaded so that it cannot fall and so 
that other packages of freight cannot 
fall on or injure it. Whenever practica
ble the packages of matches must be 
placed so as to facilitate ready removal 
in case of fire. 

(d) A carload or less-than-carload lot 
of strike-anywhere matches which has 
been damaged by fire, or by water in 
extinguishing a fire, in transit or on a 
carrier's property must be reloaded in 
properly prepared cara, and braced or 
blocked before being forwarded to des
tination, to a freight claim department 
or claim adjuster, or to the original 
shipper or other party for salvage. 
Care must be taken to examine and 
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repalr damaged outside packages 
befare reloadlng into car. All loase 
matches must flrst be destroyed. Indi
vidual interior boxes and paper
wrapped cartons or packages, must 
then be carefully placed in tight out
side packages complying, as nearly as 
practica!, with container specifiea.
tions, but under no condition shall the 
outside package be of less strength 
than required by Specifiea.tlon 15A or 
12C < § § 178.168, 178.206 of this sub
chapter), nor of greater capaclty than 
authorized. Charred cases may not be 
used. Boards used in repalring wooden 
cases must be so nailed that they will 
not allow any interior boxes, cartons, 
or packages to fall out. If the individ
ual boxes or paper-wrapped packages 
do not fit snugly in the outside pack
age, the vacant spaces must be filled 
tlghtly with dry and clean cotton 
waste, or elastic wads of dry newspa
pers or dry waste paper. 

[Amdt. 174-26, 41 FR 16092, Apr. 15, 1976, 
a.s a.mended by Amdt. 174-26A, 41 FR 40686, 
Sept. 20, 19761 

§ 17 4.450 Fires. 

<a> Cotton. When fire occurs in a rail 
shlpment of cotton in transit at a 
point where lt ea.nnot be reconditioned 
and where arrangements ea.nnot be 
made with the originating carrier to 
sell lt, all burnt cotton in the shlp
ment must be stored under observa
tion in as safe a place as practicable 
where it shall be held for not Iess than 
10 days after all evidence of fire has 
been extinguished before forwarding. 
The billing must be changed to read 
''Burnt Cotton" and the cotton must 
be forwarded as a ha.zardous material. 
<See § 1 '13.159 of this subchapter.> 

<b> Charcoal. When fire occurs in a 
rail shlpment of charcoal in transit, 
water should not be used if it is practi
cable to loea.te and remove the burn
ing charcoal. Any charcoal whlch has 
become wet in extinguishlng a fire 
must be removed from the car and not 
reshlpped and the remainder of the 
charcoal must be held under observa
tion in a dry place for at least five 
days before forwarding. 
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§ 17 4.480 Polsonous flammable solids with 
foodstoffs. 

A carrier may not transport any 
package of flammable salid material 
bearing a polson label in the same car 
with material whlch ls marked as or 
known to be foodstuffs, feed, or any 
other edible material intended for con
sumption by humans or enlmels. 

I:Amdt. 174-26, 41 FR 16092, Apr. 15, 1976, 
a.s a.mended by Amdt. 174-26B, 41 FR 57072, 
Dec. 30, 19761 

Subpart 1-Detalled Requlrements for 
Oxidizers 

§ 174.510 Special handling requirements 
for nltrates. 

A nltrate llsted in § 173.182(b) of this 
subchapter being transported by rail 
may only be transported in a clean 
closed car, whlch ls free of loase 
boards, cracks, hales, and exposed de
ea.yed spots. The interior of the car 
must be swept clean and be free of any 
projections capable of damaging bags 
when the nltrate ls so packaged. The 
doors of the car must have tlght clo
sures. Ammonlum nltrate <no organic 
coating), ammonlum nltrate fertillzer 
<materials tested in accordance with 
and meeting the definltion in the Fer
tillzer Instltute's publlea.tion "Definl
tion and Test Procedures for Ammonl
um Nitrate Fertillzer", dated May 7, 
19'11), ammonlum nltrate mixed fertfi
izer, or ammonlum nltrate phosphate 
may be transported in bulk in a clean 
covered hopper car having Journals 
and boxes in good condition. 

!1174.515 Cleaning ears; potasslum per
manganate. 

After potassium permanganate ls un
loaded from a rail car, the car must be 
thoroughly cleaned unless the car ls 
used exclusively in the carriage of po
tassium permanganate. 

§ 17 4.580 Polsonous oxldizers with food
stuffs. 

A carrier may not transport any 
package of oxidizer material bearing o. 
poison label in the same car with ma
terial whlch ls marked as or known to 
be foodstuff, feed, or any other edible 

• 
• 



llesearch and Spedal Programs Admlnlstratlon, DOT § 174.700 

material intended for consumption by 
humans or anlmals. 

[Amdt. 174-26, 41 FR 16092, Apr. 15, 1976, 
as amended by Amdt. 174-26A, 41 FR 40666, 
Sept. 20, 19761 

Subpart J-Detalled Requlrements for 
Polsonous Materlals 

§ 17 4.600 Special handling requlrements 
for Poison A materials. 

A tank car conta.ining Poison A may 
not be transported by mil unless it is 
originally conslgned or subsequently 
reconsigned to a party havlng a pri
vate track on which it is to be dellv
ered and unloaded (see § 171.8 of this 
subchapter) or to a party using rall
road siding facilities which are 
equipped for piping the llquid or gas 
from the tank car to permanent stor
age tanks or sufficient capaclty to re
ceive the entlre contents of the car. 
[Amdt. 174-26, 41 FR 16092, Apr. 15, 1976, 
as amended by Amdt. 174-39, 45 FR 81572, 
Dee. 11, 1980] 

§17 4.615 Cleanlng ears. 

<a> A rall car which has contained 
arsenic, arsenate of lead, sodium arse
nate, calcium arsenate, Paris green, 
calcium cyanide, potassium cyanide, 
sodium cyanide, or other poisonous 
materials which show any evidence of 
leakage from packages, must be thor
oughly cleaned after unloading befare 
the car is returned to service. 

(b) After poisonous materials are un
loaded from a mil car, that car must 
be thoroughly cleaned unless the car 
is used excluslvely in the carriage of 
poisonous materials. 

§ 17 4.680 Poisons with foodstuffs. 

A carrier may not transport any 
package of material bearing a poison 
label in the same car with material 
which is marked as or known to be 
foodstuffs, feed, or any other edible 
material intended for consumption by 
humans or anlmals 

[Amdt. 174-26, 41 FR 16092, Apr. 15, 1976, 
as amended by Amdt. 174-26A, 41 FR 40886, 
Sept. 20, 1976] 

Subpart K-Detallad Requlrements 
for Radloadlve Materlals 

§ 17 4. 700 Special handling requlrements 
for radloaetive materials. 

Cal Each rall shipment of low specif
ic actlvity materials as defined in 
§ 173.403 of this subchapter must be 
loaded so as to avoid spillage and scat
tering of loase material. Loading re
strictions are prescribed in § 173.425 of 
this subchapter. 

(b) The number of packages of ra
dioactive materials that may be trans
ported in any mil car or stored at any 
single location is llmited to that 
number which does not make a total 
transport index number <as defined in 
§ 173.403Cbbl of this subchapter, and 
determined by adding together the 
transport index numbers on the labels 
of the individual packages) of more 
than 50. This provision does not apply 
to exclusive use shipments as de
scribed in § § 173.403, 173.425, 173.441, 
and 173.457. 

(c) Each package of radioactive ma
terial bearing RADIOACTIVE YEL
LOW-11 or RADIOACTIVE YELLOW
III labels when being placed in a mil 
car, depot, or other place may not be 
placed closer than three feet to an 
area <or dividing partition between 
areas) which may be continuously oc
cupied by any passenger, mil employ
ee, or shipment of anlmals, nor closer 
than 15 feet to any package conta.ining 
undeveloped film (if so marked). If 
more than one package of radioactive 
materials is present, the distance must 
be computed from the table below on 
the basis of the total transport index 
number (determined by adding togeth
er the transport index numbers on the 
labels of the Individual packages) of 
packages in the car or storeroom: 

Ta!BI transporllndex 

Nona ...... -·-·-·-·-·-·-·-·--·-·-.. 
0.1 te 10.0 ......................... . 

Mlnlmum 
separaUon 
dlslance In 
-te 
nearest 
undevel

opedfilrn' 

o 
15 

MJnlrnum 
dlstanoa In 
feet to area of persons, 
or mlnlmum 
dlstanoa in 
-frorn 

=of a 
oomblnat!on 

car• 

o 
3 
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Mlnlrmun 

:=..~ 
Total transport lrnlel< faa1 to 

naarest 
undevel

opedfllm1 

10.1 to 20.0 •....•.•.....•. -........... 22 

20.1 lo 30.0 ··-·-·-·-··-·-·····-·-·-·· 29 
30.1 to 40.0 ········-···············-········ 33 
40.1 to 50.0 ·····-···········-····-········ 36 

Mlnlmum 
dls1ance In 
feet to area 
otpersons. 
ormlnlmum 
dls!Bnceln 
feet from 
dlvldlng 

partitlon o! 
a 

combfnatlon 
car' 

4 
5 
6 
7 

•In faa1 to naarest undaveloped ffimad. 
a In feet to area of persons. or mlnimum dJstance In feet 

from dMdlng partltlon of a comblnatlon car. 

NoTE: The dlstance In the table must be 
measured from the nea.rest polnt on the 
packages of radioactlve materials. 

(d) Each flssile Class III radioactive 
material shipment <as defined in 
§ 173.455(a)(3) of thls subchapter) 
must be transported in accordance 
with one of the methods prescribed in 
§ 173.457 of thls subchapter. The 
tra.nsport controls must be adequate to 
assure that no fisslle Class m ship
ment is transported in the same rall 
car with any other fisslle radioactive 
material shipment. In loading and 
storage areas each fisslle Class m 
shipment must be segregated by a dis
tance of at least 20 feet from other 
packages required to bear one of the 
"radioactive" Iabels described in Part 
172 of thls subchapter. 

<e> A fiatcar may be used to trans
port radioactive materials in a contain
er weighing 15,000 pounds or more. A 
gondola car <other than a drop bottom 
car> may be used to transport any of 
the following: 

<1 > Radioactive materials in contain
ers weighing 5,000 pounds or more; 

<2> Strong wooden boxes with inside 
contalners of solid radioactive materi
al, securely braced and cushioned; or 

<3> Radioactive material in concrete
filled metal drums or in concrete 
vaults weighing 700 pounds or more. 

(f) A person may not remaln unnec-
essarlly in a rall car contalning radio
active materials. 

(g) In the case of packages shipped 
under the exclusive use provisions of 
§ 173.441<b> for packages with external 
radiation levels In excess of 200 mll
lirem per hour at the package surface: 
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(1) The rall car shall meet the re
quirements for a closed transport vehi
cle (§ 173.403 of thls subchapter); 

(2) Provisions shall be made to 
secure the packages so that their posi
tion within the rall car remalns fixed 
under conditions normally incldent to 
transportatlon; and 

(3) The radiatlon level shall not 
exceed 2 mlllirem per hour in any nor
mally occupied posltion in the trans
port vehicle or adjacent rall car. 
[Amdt. 174-26, 41 FR 16092, Apr. 15, 19761 

EDITORIAL NoTE: For Federal Reglster c!ta
t!ons Bffectlng § 174.700, see the Llst of CFR 
Sect!ons Affected appea.rlng In the Flndlng 
A!ds sect!on of thls volume. 

§ 174.715 Cleanliness of cars after use. 

(a) Each transport vehicle used for 
transporting radioactlve materials as 
exclusive use, as deflned In § 173.403 of 
thls subchapter, must be surveyed 
with appropriate radiation detection 
Instrumenta after each use. A vehicle 
may not be returned to service untll 
the radiation dose rate at any accessi
ble surface is 0.5 mllllrem per hour or 
less, and there is no signlficant remov
able radioactive surface contamlna
tion, as deflned in § 173.443 of this 
subchapter. 

(b) Thls section does not apply to 
any rall car used solely for transport
ing radioactlve materials if a survey of 
the interior surface of the car shows 
that the radiation does rate does not 
exceed 10 mllllrem per hour at the in
terior surface or 2 mlllirem per hour 
at 3 feet from any interior surface. 
The car must be stenclled with the 
words "FOR RADIOACTIVE MATE
RIALS USE ONL Y" In lettering at 
least 3 lnches high In a consplcuous 
place on both sldes of the exterior of 
the car and it must be kept closed at 
all times other than during loading 
and unloading. 
[Amdt. 174-26, 41 FR 16092, Apr. 15, 1976, 
as amended by Amdt. 174-26A, 41 FR 40686, 
Sept. 20, 1976; Amdt. 174-39, 45 FR 81572, 
Dec. 11, 1980: Amdt. 174-42, 48 FR 10245, 
Mar. 10, 1983] 

§ 174.750 Incidents lnvolvlng leakage. 

<a> In addition to the lncident re
porting requirements of §§ 171.15 and 
171.16 of thls subchapter, the carrier 
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shall also notlfy the shipper at the 
earliest practicable moment following 
any incident in which there haB been 
breakage, spillage, or suspected radio
active contamination involving radio
active materials shipments. Vehicles, 
buildings, areas, or equipment in 
which radioactive materials have been 
spilled may not be a.gain placed in 
service or routinely occupied untn the 
radiation does rate at any accessible 
surface is Iess than 0.5 millirem per 
hour and there is no significant re
movable radioactive surface contami
nation (see § 173.443 of this subchap
terl. 

(b) The package or materials should 
be segregated as far M practicable 
from personnel contact. If radiological 
advice or assistance is needed, the U .S. 
Department of Energy <DOE> should 
also be notifled. In case of obvious 
leakage, or if it appears likely that the 
inslde container may have been dam
aged, care shouid·be taken to avoid in
halatlon, ingestion, or contact with 
the radioactive material. Any Ioose ra
dioactlve materials should be Ieft in a 
segregated area. and held pending dis
posal instructions, from qualified per" 
sons. Information involving the han
dling of radioactive materials in the 
event of a wreck may be found in 
Bureau of Explosives Pamphlet No. 1 
andNo. 2. 

[Amdt. 174-28, 41 FR 18092, Apr. 15, 1976, 
as amended by Amdt. 174-42, 48 FR 10245, 
Mar. 10, 1983; Amdt. U4-61, 51 FR 34987, 
Oct. 1, 19861 

Subpart L-Deialled Requlrements for 
Corrosiva Material& 

§ 17 4.800 Speclal handllng requirements 
for corroslve materlals. 

<a> Carboys of corrosive liquids may 
not be transported by rail in a contain
er car. Packages of corrosive liquids 
being transported in a rail car must be 
loaded, blocked, and braced so that 
they cannot change position during 
transportation due to shocks normally 
incident to transportatlon. Car doors 
may be cleated in an open posltion. 
carboys of acid may be transported on 
a flat or stock car. 

<b> When a Iess-than-carload ship
ment of corroslve liquids is Ioaded in a 

rail car with other freight, the carboys 
must be placed near the doorway of 
the car and must have wooden strips 
not less than 3 inches in height nafied 
to the car floor about 8 inches from 
the bracing. These strips must be ar
ranged so that the liquid from a 
broken carboy wm drain toward the 
doorway and outside the car. The 
space between the strlps and the floor 
braces or blocking used for staying the 
carboy boxes must be covered with at 
least 1 inch thickness of clean and dry 
sand or earth, not sawdust or other 
combustible material. 

(e) A carrier may not accept any 
carboy previously used for the ship
ment of corrosive liquids for transpor
tation as an empty carboy unless it 
has been thoroughly and completely 
drained. The carrier must handle 
them with the necks up. 

~ 17 4.810 Speclal hand1ing requirements 
for wet electric storage batteries. 

(a) Electric storage batteries <wet> 
for shipment by rail must be complete
ly protected so that short circuits wm 
be prevented and may not be loaded or 
stored with exPlosives. 

Cb> Wet electric storage batteries, 
and electrolyte must be packed as re
quired by § 173.258 of this subchapter 
for transportation by rail and must be 
blocked and braced in the rail car so 
they cannot change position during 
transportation dueto shocks.normally 
lncident to transportation. They must 
be Ioaded so that other freight cannot 
fall onto or slide against them. They 
may be transported in a gondola car or 
on a flatcar. However, they may not be 
transported in a hopper bottom car. 

(e) Wet electric storage batteries are 
not authorized in refrigerator or 
"plug-door" type cars unless the cara 
are provided with vents which wm pre
vent an accumulation of gas withln 
the car. 
[Amdt. 174-26, 41 FR 16092, Apr. 5, 1976, as 
amended by Amdt. 174-26A, 41 FR 40686, 
Sept. 20, 1978; Amdt. 174-26B, 41 FR 57072, 
Dec. 30, 19761 

§ 17 4.812 Special handUng requlrements 
for nitric acid. 

<a> Carboys of nitric acid may not be 
transported In a boxear or in a truck 
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body or traller on a flatcar more than 
two tiers high except that completely 
boxed carboys, DOT-lD, may be 
loaded three tiers high. 

(b) Nitric acid, being transported by 
rall, with other corrosive llquids in car
boys, must be separated from the 
other carboys. A 2 x 6 inch plank, set 
on edge, must be nalled across the car 
floor a.t lea.st 12 inches from the nitric 
acid carboys a.nd the space between 
the plank a.nd the carboys of nitric 
acid must be filled with sa.nd, sifted 
ashes, or other noncombustible ab
sorbent material. 
[Amdt. 174-26, 41 FR 16092, Apr. 15, 19'76, 
a.s amended by Amdt. 174-26A, 41 FR 40686, 
Sept. 20, 19761 

Subpart M-Detalled Requirements 
for Other Regulated Materlals 

1117 4.840 Speeia.l loading and handling re
quirements for asbestos. 

Asbestos must be loaded, handled, 
a.nd unloaded, and a.ny asbestos con
tamination of rall ca.rs removed, in a 
manner that will minimize occupa.tion
al exPosure to airbome asbestos parti
cles released incident to transporta.
tion. (See § 173.1090 of this subcha.p
ter.> 
[Amdt. 174-33, 43 FR 66668, Dec. 4, 19781 

PART 175-CARRIAGE BY AIRCRAFT 

Seo. 

Subpart A-General lnformatlon and 
l.agulatlaJU 

175.1 Purpose and seo pe. 
176.3 Unacceptable hazardous materlals 

sbipments. 
175.5 Appllca.bllity. 
175.10 Exceptlons. 
176.20 Compllance. 
175.25 Informtng pa.ssengers a.bout hazard. 

ous materlals restrlctlons. 
175.30 Acceptlng and lnspectlng shlpments. 
175.31 Reports of discrepa.ncles. 
175.33 Notlflcatlon of pUot-ln-comma.nd. 
175.35 Shipplng papers aboa.rd alrcraft. 
175.40 Kceplng a.nd repla.cement of labels. 
175.45 Reportlng hazardous materla.Js tncl-

dents. 

Subpart 11-Laadlng, Unloadlna and Hondllng 

175.75 Quantlty llmlta.tions aboa.rd atr
craft. 
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Seo. 
175.78 Stowage compatlbutty of cargo. 
176.79 Orlenta.tlon of cargo. 
175.81 Securlng of packages conta.lnlng 

hazardous materlals. 
175.85 Cargo locatlon. 
175.88 Inspectlon of unit load devlces. 
175.90 Dama¡¡ed sbipments. 

Subpart C-Speclflc Regulatlono AppHcoble 
Accordlng ta Claulflcatlon af Material 

175.305 Self-propelled vehicles. 
175.310 Transporta.tion of flammable 

llquld fuel In smaU, passenger-carrytng 
alrcraft. 

175.320 Cargo alrcraft muy; onlY mea.ns of 
transporta.tion. 

175.630 Special requlrements for polsons 
and etiologic a.gents. 

175.640 Special requlrements for other reg
ula.ted materlals. 

175.700 Special llmlta.tlons and requlre
ments for rlldloactlve materlals. 

175.701 Sepa.ra.tlon dlsta.nce requlrements 
for packages conta.lnlng ra.dloa.ctlve ma
terlals In passenger-carrylng alrcraft. 

175.702 Requtremcnts for ca.rrla.ge of pa.ck
a.ges conta.lnlng ra.dloactlve materlals In 
a cargo alrcraft oniy. 

175.703 Other speclal requlremcnts for the 
acceptance a.nd ca.rrlage of packages 
conta.lnlng rlldloactlve materlals. 

176.706 Inspectlon of alrcraft for conto.mi
nation by rlldloactlve materla.Js. 

AUTRO:ar.rY: 49 App, U.S.C. 1803, 1804, 
1805, 1807, 1808; 49 App. u.ac. 1472(hJ UJ; 
49 CFR Part l. 

SoURCE: Amdt. 176-1, 41 FR 16106, Apr. 
16, 1976, unless otherwlse noted. 

EDITOIIIAL NOTE: Nomenclatura changes to 
Part 175 a.ppear a.t 43 FR 48646, Oct. 19, 
1978 (Amdt. 175-6) a.nd at 50 FR 45'131, Nov. 
1,1985. 

Subpart A-General lnformatlon and 
Regulatlons 

11175.1 Purpose and scope. 

This pa.rt prescribes requirements, in 
additlon to those conta.ined in Pa.rts 
171, 172 a.nd 173 of this subchapter, 
applicable to aircra.ft operators trans
porting hazardous materials aboard 
<including attached to or suspended 
from) aircraft. 
[Amdt. 176-15, 46 FR 35332, May 27, 19801 
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§ 175.3 Unaceeptable hazardous materials 
shipments. 

Hazardous materials tbat are not 
prepared for shipment In accordance 
witb tbis subcbapter may not be ac
cepted for transportatlon or transport
ed aboard an alrcraft. 
(49 U.S.C. 1803, 1804, 1808; 49 CFR 1.53, 
App. A to Pa.rt 1J 
[Amdt. 175-25, 47 FR 54822, Dec. 6, 1982] 

§ 175.5 Applieability. 

(al Tbis part applies to tbe accept
ance for transportatlon, loadlng and 
transportation of hazardous materials 
In any alrcraft In tbe United States 
and In alrcraft of United States regis
try anywbere In alr commerce. Tbis 
part does not apply to: · 

<1> Aircraft owned and operated by a 
government when not engaged In car
rylng persons or property for commer
clal purposes; 

(2) Aircraft wblcb are not owned by 
a government nor engaged In carrylng 
persons or property for commerclal 
purposes but wblcb are under tbe ex
clusive direction and control of a gov
ernment for a period of not less tban 
90 days as specified In a written con
tract or lease. An alrcraft is under tbe 
exclusive direction and control of a 
government wben the government ex
ercises responslbility for: 

(i) Approvlng crew members and de
terminlng tbat tbey are c:¡ualified to 
operate tbe alrcraft; 

<ii> Determlnlng the airwortblness 
and directlng malntenance of tbe alr
craft; and 

<iiil Dispatcblng tbe alrcraft, lnclud
lng the times of departure, airports to 
be used, and type and amount of cargo 
to be carried; 

(3) Alrcraft of United States registry 
under lease to and operated by foreign 
nationals outside tbe United States if: 

<O Hazardous materials forbidden 
aboard alrcraft by § 172.101 of tbis 
subcbapter are not carried on tbe alr
craft; and 

(ti) otber bazardous materials are 
carried In accordance witb tbe regula.
tions of tbe State (nation) of the air
craft operator. 
[Atndt. 175-15, 45 FR 35332, May 27, 19801 

§ 175.10 Exceptions. 

<al Tbis subcbapter does not apply 
to: 

(1) Aviation fuel and oil In tanks 
tbat are In compliance witb tbe lnstal
Iation provisions of 14 CFR, Cbapter 
l. 

(2) Hazardous materials required 
aboard an alrcraft In accordance witb 
tbe applicable airwortblness require
ments and operatlng regulations. 
Unless otberwise approved by tbe Di
rector, Offlce of Hazardous Materials 
Transportation, items of replacement 
for sucb bazardous materials must be 
transported in accordance witb tbis 
subcbapter except tbat-

(1) In place of tbe required packag
ings, packagings specially designed for 
tbe transport of alrcraft apares and 
supplies may be used, provided sucb 
packaglngs provide at least an equiva
lent level of protection to tbose tbat 
would be required by tbis subcbapter; 

(iil Alrcraft batteries are not subject 
to quantity limitations sucb as tbose 
provided In § 172.101 or § 175. 75Ca> of 
tbis subcbapter; and, 

Ciiil A tire assembly witb a servicea
ble tire it not subject to tbe provisions 
of this subcbapter provided tbe tire is 
not inflated to a guage pressure ex
ceedlng the maximum rated pressure 
for tbat tire. 

(3) Hazardous materials Ioaded and 
carried in boppers or tanks of alrcraft 
certificated for use in aerial seeding, 
dustlng, spraylng, fertilizing, crop im
provement, or pest control, to be dis
pensed durlng sucb an operation. 

<4> Non-radioactive medicinal and 
toilet artlcles carried by a crewmem
ber or passenger in cbecked or carry
on baggage, and aerosols, witb no sub
sidiary risk, for sportlng or bome use, 
wben carried in cbecked baggage only, 
wben: 

(i) Tbe total capaclty of all tbe con
tainers used by a crewmember or pas
senger does not exceed 75 ounces (net 
weigbt ounces and fluid ounces); 

(ii) Tbe capaclty of eacb container 
otber tban an aerosol container does 
not exceed 16 fluid ounces or 1 pound 
of material. 

(5) Small-arms ammunition for per
sonal use carried by a crewmember or 
passenger in bis baggage <excluding 
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carry-on baggage) if securely packed 
in fiber, wood, or metal boxes. 

(6) [Reservedl 
<7> Oxygen, or a.ny hazardous mate

r:ls.J. used for the generation of OxYgen, 
carried for medical use by a. pa.ssenger 
in accorda.nce with 14 CFR 121.574 or 
135.114. 

(8) Human beings a.nd anima!s with 
a.n impla.nted medical device, such as a. 
hea.rt pa.cema.k.er, that conta.ins radio
active material or with radio-pharma
ceutica.ls tha.t ha.ve been injected or in
gested. 

(9) Smoke grena.des, fiares, or simi
lar devices carried only for use during 
a. aport pa.rachute jumping a.ctivity. 

(10) Personal smoking materia.ls in
tended for use by a.ny individual when 
carried on his person except lighters 
with fla.mmable liquid reservoirs a.nd 
conta.iners conta.ining lighter fluid for 
use in refilling lighters. 

(11) Smoke grena.des, fiares, a.nd py
rotechnic devices affixed to aircraft 
carrying no person other tha.n a. re
quired flight crewmember during a.ny 
flight conducted a.t a.nd as a. part of a. 
scheduled a1r show or exhibition of 
a.erona.utical skill. The affixed installa
tion a.ccommoda.ting the smoke gre
na.des, fiares, or pyrotechnic devices 
on the aircraft must be a.pproved by 
the FAA for its intended use. 

(12) Hazardous materia.ls which are 
loa.ded a.nd carried on or in cargo air
craft only a.nd which are to be dis
pensed or expended during flight for 
wea.ther control, forest preserva.tion 
a.nd protection, flood control, or a.va.
la.nche control purposes when the fol
lowing requirements are met: 

(i) Operations may not be conducted 
over densely popula.ted area.s, in a. con
gested a.irwa.y, or near a.ny airport 
where a1r carrier pa.ssenger operations 
are conducted. 

(ii) Each operator sha.ll prepare a.nd 
keep current a. manual conta.ining 
operationa.l guidelines a.nd handling 
procedures, for the use a.nd guida.nce 
of flight, ma.intena.nce, a.nd ground 
personnel concemed in the dispensing 
or expending of ha.zardous materia.ls. 
The manual must be a.pproved by the 
FAA Civil Avia.tion Security Office re
aponsible for the operator's overa.ll 
avia.tion security program or the FAA 
Civil Avia.tion Security Office in the 
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region where the operator is Iocated. 
Each operation must be conducted in 
accorda.nce with the manual. 

(liD No person other tha.n a required 
flight crewmember, FAA inspector, or 
person necessary for handling or dis
pensing the hazardous mater:ls.J. may 
be carried on the aircraft. 

<iv> The operator of the aircraft 
must ha.ve a.dva.nce permission from 
the owner of a.ny airport to be used for 
the disPensing or expending operation. 

cv> When dyna.mite a.nd bla.sting 
caps are carried for a.va.la.nehe control 
flights, the explosives must be ha.n
dled a.nd, a.t aJI times, be under the 
control of the blaster who is licensed 
under a sta.te or local a.uthority identi
fied in writing to the FAA Civil Avia.· 
tion Security Office responsible for 
the operator's overa.ll avia.tion security 
program or the FAA Civil Avia.tion Se
curity Office in the region where the 
operator is located. 

(13) carbon dioxide, solid <dry ice> in 
qua.ntities not exceeding 5 pounds per 
package packed as prescribed by 
§ 173.615(a) of this subcha.pter a.nd 
used as a. refrigera.nt for the contents 
of the package. The package must be 
marked with the na.me of the contents 
being cooled, the net weight of the dry 
ice or a.n indicatlon that the net 
weight is 5 pounds or less, a.nd aJso 
marked "Carbon Dioxide, Solid" or 
"Drylce." 

(14) A tra.nsport incubator unlt nec
essary to protect life or a.n orga.n pres
erva.tion unlt necessary to protect 
human orga.ns provided: 

(i) The compressed gas used to oper· 
ate the unlt is in a.n authorized DOT 
specification cylinder a.nd is marked, 
labeled, filled a.nd mainta.ined as pre· 
scribed by this subehapter; 

<10 Each ba.ttery used in the oper
ation of the unit is of the nonspillable 
type; 

<ili> The unit is construeted so that 
vaJves, fittings, a.nd gauges are proteet
ed from damage; 

Civ> The pllot in comma.nd is advised 
when the unit is on board, a.nd when it 
is intended for use; 

cv> The unlt is a.ccompanied by a 
person qua.lified to operate it; 

(vi) The unlt is secured in the air
craft in a ma.nner so as not to restrict 
a.ccess to or use of a.ny required emer-
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gency or regular exit or of the aisle in 
the passenger compartment; and, 

(vii) Smoking within ten feet of the 
unit is prohibited. 

<15> Alcoholic beverages, perfumes, 
colognes, and liquefied gas lighters 
that have been examlned by the 
Bureau of Explosives <B of El and ap
proved by the Director, Office of Haz.. 
ardous Materials Transportation, car
ried aboard a passenger-carrylng air
craft by the operator for use or sale on 
the aircraft. 

<16> Alcoholic beverages, perfumes 
and colognes, purchased through duty 
free sales, carried by passengers or 
crew as carry-on baggage. 

<17> Carbon dioxide, solid (dry ice> 
intended for use in food and beverage 
service aboard aircraft and dry ice in 
quantities not exceeding 4 pounds per 
passenger when used to pack perish
ables in carry-on baggage provided the 
package permits the release of carbon 
dioxide gas. 

(18) Carbon dioxide gas cylinders 
worn by passengers for the operation 
of mechanical limbs and spare cylin
ders of a similar size for the same pur
pose in sufficient quantities to ensure 
an adequate supply for the duration of 
the journey. 

(19) Wheel chairs with non-splillable 
batteries, as defined in § 173.260(d) of 
this subchapter, as checked baggage, 
provided that the battery is discon
nected, the battery terminals are insu
lated to prevent accidental short cir
cuits, and the battery is securely at
tached to the wheel chair. 

(20) Wheel chairs with spillable bat
teries, as checked baggage, provided 
that the wheel chair can be loaded, 
stowed, secured, and unioaded always 
in an upright position. The battery 
must be disconnected, the terminals 
insulated to prevent accidental short 
circuits, and the battery securely at
tached to the wheel chair. The pUot
in-command must be advised either 
orally or in writlng of the location of 
the wheel chair aboard the aircraft 
prior to departure. If the wheel chair 
cannot be loaded, stowed, secured and 
unioaded always in an upright posi
tion, the battery must be removed and 
the wheel chair may then be carried as 
checked baggage without restriction. 
The removed ba.ttery must be carried 

in strong, rigid, outside packagings as 
follows: 

(i) Outside packagings must be leak
tight, lmpervious to battery fluid, 
loa.ded aboard the aircraft in accord
ance with the required orientation 
markings and be protected against 
upset by securing to pallets or by se
curlng them in cargo compartments 
using appropriate means of secure
ment <other than by braclng with 
freight or baggage> such as by use of 
restralnlng straps, brackets or holders; 

(ii) Batteries must be protected 
against short circuits, secured upright 
in their outside packagings, and sur
rounded by compatible absorbent ma
terial sufficient to absorb their total 
liquid contents; and 

(iii) Outside packagings must be 
marked to indica.te proper orientation, 
and with the words "Battery, wet, 
with wheel chair'', and be labeled with 
a Corrosive label. 

<21> Ca.talytic hair curlers contalnlng 
bydrocarbon gas, not more than one 
per passenger or crew member, when 
carried in checked baggage, provided 
that the safety cover is securely fitted 
over the heatlng element. Gas refUis 
for such curlers are not permitted in 
checked or carry-on baggage. 

<22> A mercurial barometer ca.rried 
as carry-on-baggage only, by a repre
sentative of a government weather 
bureau or similar official agency, pro
vided that individual a.dvises the oper
ator of the presence of the barometer 
in his baggage. The barometer must be 
packaged in a strong outer packaglng 
bavlng sealed lnner liner or bag of 
strong, leak proof and puncture-resist
ant material lmpervious to mercury, 
which will prevent the escape of mer
cury from the package irrespective of 
its position. The pUot-in-comDllUld 
must be informed of the presence of 
any such barometer by the operator of 
the aircraft. 
(49 U.S.C. 1803, 1804, 1806, 1808; 49 CFR 
1.53, App. A to Part 1) 
[Amdt. 175-1, 41 FR 16106, Apr. 15, 19761 

EDITORIAL NoTE: For Federal Reglster clta
tions affectlng § 175.10, see the Llst of CFR 
Sectlons Affected appearlng In the Flndlng 
Aids sectlon of thls volume. 
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§175.20 Comp6anee. 
Unless the reguiations in this sub

chapter specifically provide that an
other pel'Bon must perform a duty, 
each operator shall comply with all 
the reguiations in Parts 106, 171, 172, 
and 175 of this subchapter and shall 
thoroughly instruct his employees in 
relation thereto. <See 14 CFR 121.135, 
121.401, 121.433a, 135.323, 135.327 and 
135.333.) 
[Amdt. 176-1, 41 FR 16106, Apr. 15, 1976, as 
amended by Amdt. 176-18, 45 FR 81572, 
Dec. 11, 1980; Amdt. 176-38, 51 FR 34987. 
Oct. 1, 19861 

§ 175.25 lnforming passengers about haz. 
ardous materials restrlctlons. 

<a> Each alrcraft operator who en
gages in for hire transportation of pas
sengel'B shall display notices to passen
gel'B concerning the requirements and 
penalties associated with the carrlage 
of hazardous material& aboard alr
craft. Such a notice shall be promi
nently displayed in each location at an 
airport where the alrcraft operator 
issues tickets, checks baggage, and 
matntatns aircraft boardtng areas. 

<1> Each notice must contain the fol
lowtng information: 

Federal Iaw forblds the carrtage of haz.. 
ardous materlals aboard alrcraft In your 
luggage or on your person. 

A vlolatlon can result In penaltles of up to 
$25,000 and 5 years lmprlsonment. < 49 
u.s.c. 1809) 

Ha.zardous materlals lnclude exploslves, 
compressed gases, flammable llqulds and 
sollds, oxldlzers, polsons, corrostves and ra
dloactlve materlals. 

Examples: Palnts, llghter fluid, flreworks, 
tear gases, oxygen bottles, and radlo-phar
maceutlcaJs. 

There are speclai exceptlons for small 
quantltles <up to 75 ounces total> of medici
nal and tollet artlcles carrled In your lug
gage and certaln smoking materials carrled 
on your person. 

For further lnformatlon contact your alr
llne representative. 

(2) The information contained in 
paragraph <a><l> of this section must 
be printed: 

Ci> In legible Engish; 
(ti) In lettering of at Ieast three 

eighths of an inch in height for the 
fil'Bt three paragraphs and one quarter 
inch in height for the 1ast three para
graphs; and 
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CiiD On a background of contrasttng 
color. 

(3) Slze and color of the notice are 
optional. Additional information, if 
not inconsistent with required infor
mation, may be included 

[Amdt. 176-12, 45 FR 13091, Feb. 28. 1980. 
as amended by 176-23, 47 FR 43066, Sept. 
30, 19821 

§ 175.30 Aeceptlng and inspeetlng ship
ments. 

<a> No pel'Bon may accept a hazard
ous material for transportation aboard 
an aircraft unless the hazardous mate
rial is: 

< 1) Authorlzed, and is within the 
quantity limitations specified for car
riage aboard alrcraft according to 
§ 172.101 of this subchapter oras oth
erwise specifically provided by this 
subchapter. 

<2> Described and certified on a ship
ping paper prepared in duplicate in ac
cordance with Subpart e of Part 172 
or as authorlzed by § 171.11 of this 
subchapter. The originating alrcraft 
operator must retain one copy of each 
shipping paper for 90 days; 

<3> Labeled and marked in accord
ance with Subparts D and E of Part 
172 or as authorlzed in § 171.11 of this 
subchapter, and placarded <when re
quired) in accordance with Subpart F 
of Part 172 of this subchapter; and, 

C4> Labeled with a "CARGO AIR· 
CRAFT ONLY"label <see § 172.448 of 
this subchapter> if the material as pre
sented is not permitted aboard passen
ger-carrying alrcraft. 

Cb> Except as provided in paragraph 
(d) of this section, no pel'Bon may 
carry a hazardous material in a pack
age, outside container, or overpack 
aboard an alrcraft unless the package, 
outside container, or overpack is in
spected by the operator of the aircraft 
immediately befare placing it: 

(1) Aboard the alrcraft; or, 
(2) In a unit load device or on a 

pallet prior to loading aboard the alr
craft. 

(e) A hazardous material may only 
be carried aboard an alrcraft if, based 
on the inspection prescribed in para
graph (b) of this section, the operator 
determines that the package, outside 

• 
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container, or overpack containing the 
hazardous material: 

Cl> Has no boles, leakage or other in
dica.tion that its integrity has been 
compromised; and 

(2) For radioactive materials, does 
not have a broken seal, except that 
packages contained in overpacks need 
not be inspected for seal integrity. 

(d) The requirements of paragraphs 
(b) and (c) of this section do not apply 
to: 

(1) An ORM-D material packed in a 
freight container and offered for 
transportation by one consignar; 

(2) Dry ice (carbon dioxide, salid); or 
(e) An overpack containing packages 

of hazardous materials may be accept
ed only if the operator has taken all 
reasonable steps to establish that: 

(1) The overpack does not contain a 
package bearing the "CARGO AIR
CRAFT ONLY" label unless-

(i) The overpack affords clear visibil
ity of and easy access to the package; 
or 

(ü) The package contains a material 
which may be ca.rried inaccessibly 
under the provisions of § 175.85(c)Cl); 
or 

(iii) Not more than one package is 
overpacked. 

(2) The proper shipping names, iden
tifica.tion numbers, labels and special 
handling instructions appearing on 
the inside packages are clearly visible 
or reproduced on the outside of the 
overpack, and 

(3) Has determined that a statement 
to the effect that the inside packages 
comply with the prescribed specifica.
tions appears on the outside of the 
overpack, when specification packag
ings are prescribed. 
< 49 u .a.c. 1803, 1804, 1808; 49 CFR 1.53, 
App. Ato Part 1l 
[Amdt. 175-1, 41 FR 16106, Apr. 16, 1976, a.s 
amended by Amdt. 175-lA, 41 FR 40686, 
Sept. 20, 1976; Amdt. 175-12, 46 FR 13091, 
Feb. 28, 1980; Amdt. 175-17, 45 FR 68654, 
Oct. 11, 1980; Amdt. 175-25, 47 FR 54822, 
Dec. 6, 1982; Amdt. 175-34, 50 FR 48420, 
Nov. 25, 1985; Amdt. 175-37, 51 FR 5974, 
Feb. 18, 1986; Amdt. 175-39, 51 FR 44791, 
Dec. 12, 1986] 

11175.31 Reporta of diserepancies. 
<a> Each person who discovers a dis

crepancy, as defined in paragraph (b) 
of this section, relative to the ship-

ment of a hazardous material follow
ing its acceptance for transportation 
aboard an aircraft shall, as soon as 
practicable. notify the nearest FAA 
Civil Aviation Security Office by tele
phone and shall provide the following 
information: 

(1) Name and telephone number of 
the person reporting the discrepancy. 

(2) Name of the aircraft operator. 
(3) Specific loca.tion of the shipment 

concerned. 
<4> Name of the shipper. 
(5) Nature of discrepancy. 
(b) Discrepancies which must be re

ported under paragraph (a) of this sec
tion are those involving hazardous ma
terials which are improperly de
scribed, certified, labeled, marked. or 
packaged, in a manner not ascertain
able when accepted under the provi
sions of § 175.30<a> of this subchapter, 
including: 

(1) Package wbich are found to con
tain hazardous materials: 

(i) Other than as described or certi
fied on shipping papers; 

(ü) In quantities exceeding author
ized limits; 

(iii) In inside containers which are 
not authorized or have improper clo
sures; 

(iv) In inside containers not oriented 
as shown by package markings; 

(V) Wlth insufficient or improper ab
sorption materials, when required; or 

(2) Packages or baggage which are 
found to contain hazardous materiaJs 
subsequent to their being offered and 
accepted as other than ha.zardous ma
terials. 
[Amdt. 175-15, 45 FR 35332, May 27,1980, a.s 
amended by Amdt. 175-41, 52 FR 36672, 
Sept. 30, 19871 

§ 175.33 Notlfication of pilot-in-command. 
<a> Except as provided in § 175.10, 

when a hazardous material subject to 
the provisions of this subchapter is 
ca.rried in an aircraft, the operator of 
the aircraft shall provide the pilot-in
command at least the following infor
mation in wrlting as early as practica
ble prior to departure: 

(1) The proper shipping name, 
hazard class and identifica.tion number 
of the material as specified in 
§ 172.101 of this subchapter or the 
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ICAO Technical Instructlons. lf a haz
ardous material is described by the 
proper shlpping name, hazard class, 
and ldentification number appea.ring 
In: 

(1) Sectlon 172.101 of thls subchap. 
ter, any additional description require
ments provided In §§ 172.202 and 
172.203 of this subchapter must also 
be shown In the notiflcation. 

(il> The ICAO Technical Instruc
tions, any additional lnformation re
quired to be shown on shlpping papers 
by § 171.11 of thls subchapter must 
also be shown In the notification. 

(2) The total number of packages; 
(3) The net quantity or gross weight, 

as appllcable, for each package except 
those contalning radioactive material& 
and those for whlch there is no llmit 
imposed on the maximum net quanti
ty per package; 

(4) The location of the packages 
aboard the aircraft; 

(5) Confirmation that no damaged 
or leaklng packages have been loaded 
on the aircraft; 

(6) For radioactive material&, the 
number of packages, overpacks or 
freight containers their category, 
transport lndex (if appllcable), and 
their location aboard the aircraft; and 

<7> Confirmation that the package 
must be carried on cargo aircraft only 
if its transportation aboard passenger
carrying aircraft is forbidden. 

(8) An lndication, when appllcable, 
that a hazardous material is being car
ried under terms of an exemption. 

(b) A copy of the written notifica
tion to pllot-ln-command shall be read
ily avallable to the pllot-ln-command 
during fllght. 
(49 U.S.C. 1803, 1804, 1808; 49 CFR 1.53, 
App. Ato Part ll 
[Amdt. 175-25, 47 FR 54823, Dec. 6, 1982, as 
a.mended by Amdt. 176-30, 48 FR 63713, 
Nov. 29, 1983; Amdt. 175-32, 49 FR 45750, 
Nov. 20, 1984; Amdt. 175-36, 50 FR 49394, 
Dec. 2, 19851 

§ 175.35 Shipplng papers aboo.rd alreraft. 
<a> A copy of the shlpping papers re

quired by§ 175.30(a)(2) must accompa
ny the shlpment it covers during 
transportation aboard an aircraft. 

<b> The documents required by para
gra.ph <a> of thls section and § 176.33 
may be comblned lnto one document if 
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it is given to the pllot-ln-command 
before departure of the aircraft. 

§ 175.40 Keeping and replaeement of 
labels. 

<a> Aircraft operators who engage In 
the transportation of hazardous mate
rial& must keep an adequate supply of 
the Iabels specified In Subpart E of 
Part 172 of this subchapter, on hand 
at each location where shlpments are 
loaded aboard aircraft. 

(b) Lost or detached labels for pack
ages of hazardous materials must be 
replaced In accordance with the infor
mation provided on the shipplng 
papers. 

§ 175.4li Reporting hazo.rdous materials 
ineidents. 

<a> Each operator who transports 
hazardous material& shall report to 
the nearest FAA Civil Aviation Securi
ty Office by telephone at the earllest 
practicable moment after each lnci
dent that occurs during the course of 
transportation (lncluding loadlng, un
loading or temporary storage> In 
whlch as a direct result of any hazard
ous material&: 

(1) A person is killed; 
(2) A person receives injuries requir

ing his or her hospitalization; 
(3) Estimated carrier or other prop

erty damage, or both, exceeds $50,000; 
<4> Fire, breakage, or spillage or sus

pected radioactive contamlnation 
occurs lnvolving shlpment of radioac
tive material& <see § 175.700<b)); 

(5) Fire, breakage, spillage, or sus
pected contamlnation occurs lnvolving 
shlpment of etiologic agents. In addi
tion to the report required by para
graph <a> of this section, a report on 
an incident involving etiologic agents 
should be telephoned directly to the 
Director, Center for Disease Control, 
U.S. Publlc Health, Atlanta, Georgia, 
area code 404-633-5313; or 

(6) A situation exists of such a 
nature that, In the judgment of the 
carrier, it should be reported to the 
Department even though it does not 
meet the criteria of paragraph <a> <1>, 
(2), or (3) of this section, e.g., a con
tlnuing danger to llfe exists at the 
scene of the lncident. 




