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SAND No. 
Sandia is a multiprogram laboratory operated by Sandia Corporation, a Lockheed Martin Company,

for the United States Department of Energy’s National Nuclear Security Administration
under contract DE-AC04-94AL85000.

SAND2008-3495C
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Module OverviewModule Overview

• Scene approach
• Use of the DOT ERG

• The purpose of the Guidebook

• Functional sections and organization of the book

• Downwind hazard prediction and protection zones



Approaching the SceneApproaching the Scene

• Upwind

• Uphill

• Upstream



DOT
U.S. Department of

Transportation

TC
Transport Canada

SCT
Secretariat of Transport

and Communications
of Mexico

What is the ERG?What is the ERG?

• A Guidebook for First Responders during the initial phase of a Dangerous Goods / Hazardous Materials 

Incident

• Aid to first responders in managing and controlling hazardous materials releases

• The 2008 edition of the Emergency Response Guidebook is the most current edition available

• The text is published on a four year cycle (it was three years previous to Y2K) 

• An incident can be managed using any edition of the ERG, as long as all responders are advised what 
edition the Incident Commander is using.

• Although primarily for transportation incidents, the ERG can be used for fixed facilities releases.

• Developed by:
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VocabularyVocabulary

• Hazardous Materials Spills –
• Small Spill: generally equal to or less than 55 gallons, 200 pounds, or 

200 cubic feet of a gas.
• Large spill: generally greater than 55 gallons, 200 pounds, or 200 cubic 

feet of a gas.
• For marine pollutants –

• A reportable spill is anything greater than 450 liters (119 gallons) or 400 
kg (882 pounds)

• P  -The letter “P” following a guide number in the yellow-bordered and blue-
bordered pages identifies a material which may polymerize violently under high 
temperature conditions or contamination with other products. This 
polymerization will produce heat and high pressure buildup in containers which 
may explode or rupture. (See polymerization below.)

• Polymerization – a chemical reaction which is generally associated with the 
production of plastic substances. Basically, the individual molecules of the 
chemical (liquid or gas) react with each other to produce what can be described 
as a long chain. These chains can be formed in many useful applications. 

• Toxic Inhalation Hazard (TIH) –. Term used to describe gases and volatile 
liquids that are toxic when inhaled. (Same as Poison Inhalation Hazard, or PIH)
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ERG White PagesERG White Pages

• Explanation in detail of how to use the 
Guidebook to manage a hazardous materials 
response.

• Overview information on the exact nature of 
the ERG, it’s intended application and 
limitations

• Summary of ERG content

• Contact information for assistance



Hazards and PlacardsHazards and Placards

• Page 14: Hazard Classification System

• Class 1:  Explosives

• Class 2:  Gases

• Class 3:  Flammable and Combustible 
Liquids

• Class 4:  Flammable Solids

• Class 5: Oxidizers and Organic Peroxides

• Class 6: Toxic and Infectious Substances

• Class 7: Radioactive Materials

• Class 8: Corrosive Materials

• Class 9: Miscellaneous Hazards

• Page 16-17



ID Codes on Intermodal ContainersID Codes on Intermodal Containers

58
2015

• Page 20-23

• Top number: Hazard Identification Code

• indicates type of hazard

• single number will be followed by a zero 

(e.g. 50)

• double number means greater risk

• “X” means will react with water

• Bottom number

• UN ID number

X

12031203

DOT

UN



Index of dangerous goods in
Numerical order of the

4-digit ID number

Example

ID No. Guide No. Name of Material

1090        127        Acetone   

YELLOW SectionYELLOW Section



Index of dangerous goods in 
Alphabetical order of the

Material Name

Example

Name of Material Guide No. ID No.

Sulfuric Acid 137 1830

BLUE SectionBLUE Section



Name of Material Guide No. ID No.

BLUE SectionBLUE Section

Accumulators, pressurized 126 1956
pneumatic or hydraulic

Acetal 127 1088

Acetaldehyde 129 1089

Acetadehyde ammonia 171 1841

Acetaldehyde oxime 129 2332

Acetic acid, glacial 132 2789

Acetic acid, solution, 153 2790
more than 10% but
not more than 80%
acid

Acetic acid, solution, 
more than 80% acid 132 2789

Name of Material Guide No. ID No.

Acetylene tetrabromide 159 2504

Acetyl iodide 156 1898

Acetyl methyl carbinol 127 2621

Acetyl peroxide 148 2084

Acid, liquid, n.o.s. 154 1760

Acid, sludge 153 1906

Acid butyl phosphate 153 1718

Acridine 153 2713

Acrolein, inhibited 131P 1092

Acrolein dimer, stabilized 129P 2607



62 individual guides in a two page format

Each guide is for a group of materials with
similar chemical and toxicological characteristics

Left page:  SAFETY information
Right page:  EMERGENCY RESPONSE guidelines

Example
Guide 124 – Gases, toxic and / or corrosive - oxidizing

ORANGE SectionORANGE Section



Index of TIH materials

(Toxic Inhalation Hazards)

Provides distances for

initial isolation and protective action

For small and large spills,

day or night

GREEN SectionGREEN Section



What is a “TIH” Material?What is a “TIH” Material?

• Toxic Inhalation Hazard (TIH) 

• Has LC50 < 5,000 PPM, or

• Adequate data does not exist

• TIH zones

• A to D

• A is most toxic -- LC50 < 200 PPM

• D is least toxic



0.3 km    (0.2 mi)

SMALL SPILLS
(From a small package or small leak from large package)

LARGE SPILLS
(From a large package or from many small packages)

ID
No.

NAME
OF

Material

First
ISOLATE

in all
Directions

Meters   (Feet)

Then
PROTECT

persons Downwind during-

DAY

Kilometers (Miles)

NIGHT

Kilometers (Miles)

First
ISOLATE

in all
Directions

Meters     (Feet)

Then
PROTECT

persons Downwind during-

DAY

Kilometers   (Miles)

NIGHT

Kilometers (Miles)

1005     Ammonia, anhydrous
1005     Ammonia, anhydrous,

liquefied

1005     Ammonia solution,
with more than
50% Ammonia

1008     Boron trifluoride
1008     Boron trifluoride,   

compressed

1016     Carbon monoxide
1016     Carbon monoxide,

compressed

1017        Chlorine

30 m   (100ft)

30 m   (100ft)

30 m  (200 ft)

30 m   (100ft)

30 m  (100 ft)

0.2 km   (0.1 mi)

0.2 km   (0.1 mi)

0.2 km   (0.1 mi)

0.2 km   (0.1 mi)

0.3 km    (0.2 mi)

0.2 km    (0.1 mi)

0.2 km    (0.1 mi)

0.6 km    (0.4 mi)

0.2 km    (0.1 mi)

1.1 km     (0.7 mi)

60 m    (200 ft)

60 m    (200 ft)

215 m   (700 ft)

125 m   (400 ft)

275 m   (900 ft)

0.5 km     (0.3 mi)

0.5 km     (0.3 mi)

1.6 km     (1 mi)

0.6 km     (0.4 mi)

2.7 km     (1.7 mi)

1.1 km   (0.7 mi)

1.1 km   (0.7 mi)

5.1 km   (3.2 mi)

1.8 km   (1.1 mi)

6.8 km   (4.2 mi)

GREEN SectionGREEN Section



DOWNWIND HAZARD PREDICTIONS (cont.)DOWNWIND HAZARD PREDICTIONS (cont.)

Step 3:

Draw circle with radius of isolation distance

Mark the wind direction

Draw a box the size of protection distance, place 
upwind edge over center of circle towards 
downwind direction



DOWNWIND PREDICTION FACTORSDOWNWIND PREDICTION FACTORS

• Factors

• Weather

• Agent 

• Environment

• Dissemination influences

• Problems

• Unknown micro weather

• Uncertain of the quantity/purity

• Building/terrain effect not modeled well

• Unknown dissemination parameters



How to use the ERGHow to use the ERG

• Locate placard or shipping papers

• Identify the material

• 4-digit ID number

• Name of material

• If unable to identify, go to GUIDE 111

• Mixed Load 

• Unidentified Cargo

• Look for a “P” in the guide # 127 P

• Material may polymerize

• Container may fail violently

• Use extreme caution 

• Look for highlighting

• indicates TIH or water reactive

• Go to GREEN section

• Take initial isolation and downwind protection steps  

IMMEDIATELY!





DOWNWIND HAZARD PREDICTIONSDOWNWIND HAZARD PREDICTIONS

Step 1: Identify the hazard

Step 2: Determine isolation and protection distances 
(green pages)



• Use only when the ID number or the name is not available

• Continue to seek more reliable information

• Use the ORANGE Guide for the specific material as soon as possible

Using the Placard TableUsing the Placard Table



As a last resort for identificationAs a last resort for identification

• Locate the rail car and road trailer ID charts 

on page 18 or 19

• Turn to the appropriate ORANGE guide 

number

• Follow the directions listed in the guide



Activity: Using the 2004
Emergency Response Guide

Activity: Using the 2004
Emergency Response Guide

• Identify the:

• Hazard

• Hazard class

• 3-digit ORANGE Guide Number

• Other information 

13801380



Pentaborane
CAS RN: 19624-22-7
Protective Distance
IF THERE IS A FIRE, or IF A FIRE IS INVOLVED, go directly to the ERG guide page and use the evacuation 
information shown under PUBLIC SAFETY.

Initial Isolation and Protective Action Distances

ID
No.

NAME OF 
MATERIAL

Small Spills
(From a small package or small leak from a large 

package)

Large Spills
(From a large package or many small packages)

First ISOLATE in all 
Directions

Then PROTECT persons 
Downwind during

First ISOLATE in all 
Directions

Then PROTECT persons Downwind during

Day Night Day Night

1380 Pentaborane 90 m
300 ft

0.9 km
0.6 mi

3.3 km
2.1 mi

600 m
1800 ft

5.3 km
3.3 mi

11 km
6.9 mi

Printed by WISER for Windows (Version 4.0.97, Database Version 4.0.18)
HHS/NIH, National Library of Medicine





Thank You!Thank You!

Paula Austin

International Biological Threat Reduction

paustin@sandia.gov

www.biosecurity.sandia.gov

mailto:paustin@sandia.gov


What’s new in the ERG?What’s new in the ERG?

• 2004
• 26 additional pages

• Instructions to call 911 

• Criminal / terrorist biochem agents

• Additional placards

• Railcar and trailer identification charts 

• Intermodal container hazard ID codes

• Updated isolation distances

• 2008
• Pipeline information

• E85

• Amendments on shipping names and 
numbers


