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Hazardous Materials 

Hazardous materials:  All materials regulated by 
the DOT, 172.101 

Hazardous Substances (RQ’s):  All are regulated 
by DOT, but only in certain quantity (172.101 
Table 1 to Appendix A). 

Hazardous Waste:  A subset of hazardous 
materials, defined by EPA. 

State Wastes:  Vary from State to State and may 
included items not EPA or DOT regulated. 



 



DOT Hazard Classes 

• Class 1-Explosive (1.1-
1.6) 

• Class 2-Gasses (2.1-2.3) 

• Class 3-Flammable liq 

• Class 4-Flammable 
solids (4.1-4.3) 

• Class 5-Oxy/OP (5.1,5.2) 

 

Class 6-Poison (6.1-6.2) 

Class 7-Radioactive 

Class 8-Corrosive 

Class 9-Other Regulated 
Material 

ORM D-Consumer 
Commodity 

Most hazard classes also 
have packing groups, I, 
II or III 

 



Mixtures 

• Properties of individual chemicals may all stay 
in place, or may increase or decrease 
regulatory status.  For example acetone plus 
hydrochloric acid is both a flammable and a 
corrosive.  Hydrochloric acid and sodium 
hydroxide, both corrosives, mixed may 
neutralize and be non-hazardous. 

• Must know Hazard Class before picking 
shipping name. 

 



Precedence Chart -173.2 



 



Proper shipping name 

• Proper shipping name 

– Must be in Roman type, not italics 

– Singular or plural, capital or lower case 

– Punctuation marks and words in italics not part of  PSN but 
can be used.   

– Word Poison or poisonous may be interchanged with 
“toxic” for domestic shipments. 

– Nos= not otherwise specified 

– If “see” is referenced, both names if Roman can be used. 

– Actual % can be used instead of range listed 

 



 









Proper shipping name (cont) 

– Use of prefix “mono” is optional. 

– Word “liquid” or “solid” may be added to the PSN 

– If specifically listed, use PSN, if not then most specific nos 
name for haz class(es) and PG to be used. 

– Word “waste” to precede if a EPA waste. 

– Mixture of haz and non haz, use PSN for haz and add word 
“mixture or solutions”-certain exceptions. 

– Use of application ok (i.e.. coating solution nos) 

– Samples-assigned a tentative psn. 



Proper Shipping Description 

– Generic nos descriptions 

• Technical names may be required 

• Multiple hazards (173.2a chart to use). 

• Self Reactive and Organic peroxides use 173.224/225. 

• Isomers 

• Hydrates of compounds can use anhydrous name if 
meets requirements 

• Liquid/solid/molten may be added 







Elements of proper shipping 
description 

• Proper shipping name 

• Hazard class-and subsidiary in () immediately 
following 

• ID number 

• PG in Roman Numerals (can use “PG”) 

• Technical names in parentheses between PSN 
and hazard class, or following basic 
description.  Word “contains” can be used. 

• Total quantity, weight/volume and number 
and type of containers. 



PSD, 2 Order’s Allowed 

 UN #, PSN, Haz Class, (sub class), PG, then technical 
names 

• Ie:  UN1993, Flammable liquid, n.o.s.,3, PG II 
(methanol, acetone) 

• RQ UN 2929 Waste Toxic liquids, flammable, organic, 
n.o.s. (isobutyl chloroformate, methanol) 6.1 (3), I 
(F003) Inhalation- Hazard, zone B 

OR:  PSN, Haz Class (sub class), UN #, PG, then technical 
names 

• Ie:  Flammable liquid, n.o.s.,3,  UN1993,  PG II 
(methanol, acetone) 

 

 

 

 



Additional description 
requirements 

• DOT-Special Permits 

• Limited Quantities 

• Hazardous substances-RQ 

• Radioactive material 

• Empty packagings “residue” 

• Transportation by air “cargo aircraft only” 

• Transportation by rail/water 

• Transportation by Highway-Ammonia, LPG 



Additional Requirements 
continued  

• Technical names –If a G in Column 1, at least 2 
technical names entered.  For Organic Peroxides, 
name AND concentration required 

• Marine pollutants if shipped over water. 

• Poisons-If PG I or II, word Poison or Toxic must be 
entered unless disclosed in PSN 

• Poison-Inhalation Hazard Zone  

• Organic peroxides, temperature if controlled. 



Shipping Papers (Bill of Lading) 

• Haz must be entered first or color contrast or with 
HM column checked with X or RQ 

• PSD must be English, printed 

• PSD, no code or abbreviation 

• Can contain other information-any format 

• Continuation page ok, must be numbered 

• Emergency response phone number 

• Shippers Certification 

• Shipper keep for 2 years from date of first trans, 1 
year for carrier. 

 



Manifest  

• Shipper Prepares 

• Original-dated by and handwritten signature 
of shipper/carrier/facility 

• Kept for 3 years by all parties involved 







Sample Hazardous Waste Marking with DOT 
Proper Shipping Name Marking  and consignor 

name and address 



Container Marking  

• Most items in the shipping description 

• Consignees or consignors name and address 

• Durable, English, contrasting color, away from 
other markings that could reduce vis. 

 



Container marking liquids 

• Inner packages w liquids  

   (lab packs)-This end up arrows  

    on 2 opposite sides 

• If PIH, must mark Inhalation  

   hazard 

• Plastic outer packaging for 6.1, permanently 
marked “Poison”  

   .25” high within 6” of closure. 





Labeling 

• Labels required on non bulk + certain others-
the DOT diamond-Can use even if not 
required, as long as material is present 

• Certain exemptions 

• Cannot put other labels which could be 
confusing 

• Subsidiary labels required  

• Other labels (i.e.. cargo aircraft only) 



Labeling continued 

• Placement, near PSN 

• Multiple labels, within 6” 

• Contrast or have border 

• 2 labels if >64cft 

• Visible 

• Durable (30 days), 3.9” 

 







UN Packaging 

• Determine packaging requirements from 
column 8 of 172.101 table 

• Must comply with: General requirements of 
subpart B part 173, requirements for PG in 
Part 178 and specifics in column 7 or 172.101 

• Must allow for Headspace (approx 10%) 

• Drop tests used for package testing 

• Packing group I most dangerous, III least 

• Class 2, 6.2 and 7 no packing group 



UN Markings-178.703  

• UN 

• Design type (rigid/flexible) 

• 1 means drum 

• A-steel, g-fiberboard, h-plastic 

• 1(closed head), 2 open head 

• X=PG I, Y=PG II, Z=PG III 

• Specific gravity for liquids or max gross mass for 
solids (Kg). 

• Month/year of manufacture/USA 

• Salvage drums PG III or higher 

 





Placarding  

• Bulk, placard with UN # or orange panel 

• Table 1, any amount, even subsidiary 

• Table 2 

– No placard needed if total load (table 2)<1001 lb 

– Once >1001 lb, entire load must be represented by 
placards 

– Dangerous ok for mixed loads up to 2205 lbs of one class in 
table 2. 

– If not sure, placard for every hazard class on truck 

 

 



Emergency Response 172.600 

• Immediately available, information and phone 
number 

• ERG Guidebook the standard 

• DOT Security plans required 

• Training on ER and PPE required 

 



Transport by Highway 

• Part 177 

• Training required 

• No unnecessary delay 

• No forbidden or 
improperly package 

• Comply with 390-397 

• Shipping paper req 

• Paper must be ID’ed 

• If not driving, SP must 
be in holder inside door 
(driver side) or on 
drivers seat. 

• Cannot move truck 
unless properly 
prepared, unless to 
protect life/property 

 



Loading/unloading 

• Packages must be 
secured 

• No smoking/fire 
loading/unloading 

• Handbrake set 

• No tools that may 
damage 

• Cargo heaters restrict 

• No food and toxics 

• 2.3/6.1 no 
interconnection 

• Many cargo/bulk 
restrictions 

• Class 4/5/4.2-in closed box 
trucks, kept dry, various 
other req. 

• Cylinder valves 
protection/flat or upright  

• Batteries, prevent short 
circuit 

• Nitric acid, not on anything 
else 



Accidents 

• Special care to guard 
vehicle 

• Warning devices 

• Repair/overpack 
packages 

• Dispose of damaged as 
soon as possible 

 

 

 

• Cannot use heat flame 
or spark to work on a 
placarded truck 

• Follow your 
transportation 
contingency and 
security plan 

• Must wear proper 
clothing to protect 
employee 



Other Requirements 

• FMCSR:  Part 390-399 General vehicle 
operation and driver requirements for all 
commercial transportation and hazardous 
materials. 

• Employees must be trained in Federal and 
State rules and in Health and Safety (OSHA).  
Employees in hazardous materials 
transportation must be trained in some basic 
response to avoid self injury. 


