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Universal Emergency Action Guide System to 

Enhance Response Effectiveness and Safety 
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ABSTRACT 

During the last 20 years a number of catastrophic incidents have occurred dur
ing transportation, manufacture, and use of hazardous materials. These inci
dents have introduced to the world a number of new catastrophe potentials that 
have not previously been fully recognized or considered in literature and stud
ies on emergency response. In practically every situation the findings of 
investigators have emphasized the lack of adequate knowledge on the part of 
emergency response forces ahout the extent of the threat presented in these 
situations. The Jody Chart System provides basic key information indicators or 
flags of major hazard potentials in a priority manner that emphasizes the most 
critical threat or hazard potential of the materials under the various actual 
circumstances that could be involved. Using this key information makes the re
sulting guide a valuable supplement to the U.S. Department of Transportation 
(DOT) Emergency Response Guidebook and allows response personnel to know imme
diately the major catastrophe potentials of materials involved in an incident, 
as well as provides an indication of the multiple hazards some materials pres
ent. This is done in a manner that is easily remembered by trained personnel 
during actual emergencies and provides the necessary information to permit 
proper response decisions to be made on scene. 

During the last 20 years a number of catastrophic 
incidents have occurred during transportation, manu
facture, and use of hazardous materials. These inci
dents have introduced to the world a number of new 
catastrophe potentials that have not previously heen 
fully recognized or considered in literature and 
studies on emergency response. In practically every 
situation the findings of investigators have empha
sized the lack of adeq~ate knowledge on the part of 
emergency response forces about the extent of the 
threat presented in these situations. Consequently, 
when they occurred again, similar mistakes were made 
in subsequent response actions. Careful analysis and 
review of these incidents, their causes, and of rec
ommendations made by investigators of these inci
dents repeatedly indicated this lack of knowledge of 
the potential hazards. the failure to recognize the 
critical conditions involved, and the failure to 
take the essential actions that should have been 
taken. 

These incidents have involved a variety of situa
tions and materials (see Table 1). Surprisingly, the 
most threatening and frequent incidents have in
volved only six major catastrophe potential catego
ries, along with key critical conditions involved in 
each. This limited number of catastrophic potentials 
offer some hope for the development of better emer
gency action guidelines, evacuation procedures, and 
response capabilities. 

Review of a number of past incidents that re
sulted in a number of fatalities and personal injur
ies, revealed that these incidents were due primar
ily to only 12 major hazard potentials. These 
findings suggested a unique new guide system for 
response to hazardous material incidents: the Jody 
Chart System (]J . This guide system is needed to 

assign a priority to the actions that are to he 
taken and to indicate those critical conditions in 
which these incidents pose immediate catastrophe 
potential, as well as to indicate the major hazard 
potentials of the materials involved. 

After review and analysis of reports and investi
gations of past major incidents, it became evident 
that the most frequent information needs of response 
personnel were very basic and yet information was 
not readily available from present reference 
sources, guides, and emergency response manuals or 
materials. 

The demonstrated needs of emergency response per
sonnel, when recognized and studied, suggested a 
guide that uses current U.S. Department of Transpor
tation (DOT) hazard classifications and identifica
tion procedures to quickly refer response personnel 
to those circumstances that pose the most serious 
threats under existing conditions. Such a guide 
would then allow response actions to be taken in 
order of priority to ensure the safety of emergency 
response personnel. These guides also need to indi
cate the various danger zones and actual control 
measures to be implemented on site. 

In reviewing available guidebooks and emergency 
reference materials, they were all found to have 
many similarities; however, they also suffered from 
a lack of uniformity in their emphasis on the pri
mary or multiple hazard potentials of materials, and 
they were of a cook book nature in their recommended 
actions. They generally failed to emphasize the pri
ority order of actions to be taken immediately in 
responding to incidents under various critical con
ditions and the preferred identification procedures 
for rapid determination of the materials involved. 

These limitations suggested that a new approach 
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TABLE 1 Major Hazardous Materials Accidents 

Accident Categories Location Year 

1. Explosions Texas City, Tex. 1957 
Marshalls Creek, Pa. 1964 
Waco, Ga. 1972 
Wenatchee, Wash. 1975 
Laurel, Miss. 1969 2. Bleve' or VRPb 
Crescent City, Ill. 1970 
Houston, Tex. (I) 1971 
Kingman, Ark. 1973 
Eagle Pass, Tex. 1975 
Waverly, Tenn. 1979 

4. Fuel vapor/gas cloud East St. Louis, Ill. 1972 
Decatur, Ill. 1974 
Houston, Tex. (2) 1974 
Flixborough, England 1974 

5. Toxic vapor/gas cloud Houston, Tex. 1976 
Glen Ellyn, Ill. 1976 
Youngstown, Fla. 1978 
Crestview, Fla. 1979 
Somerville, Mass. 1980 
Bhopal, India 1984 

6. Poisonings/pollution Love Canal, N.Y. 1970-1980 
Times Beach, Mo. 1970-1980 
California watermelons 1985 

~Bleve =boiling liquid expand ing vapor explosion. 
VRP ==violent rupture pourn1i~I. 

be considered that would provide basic, key informa
tion indicators or flags of major hazard potentials 
of materials and yet provide this information in a 
priority order that would emphasize the most crit
ical threat or hazard potential of the materials 
under the circumstances involved. 

The National Fire Protection Association (NFPA) 
7 04 System of identifying fixed-storage facilities 
of hazardous materials offers encouragement because 
it has proven effective, practical, and usable by 
the vast majority of fire services over the last 25 
years. 

With these findings as a starting point, a de
tailed review of data sources was undertaken to 
identify those characteristics and properties of 
materials that needed to be recognized and identi
fied in establishing guidelines for the proper han
dling of incidents involving those materials. These 
analyses were conducted by referring to data sheets, 
manufacturers publications, numerous accident re
ports and articles to determine which materials, 
identified by identification (ID) numbers, had sig
nif i cant major hazard potentials. This approach al
lowed identification of several major hazard poten
tials that have not previously been emphasized or 
referred to in a priority manner in any of the stan
dard reference or guide materials. 

To provide identification for the new threats 
identified in the study, the abbreviated hazard 
codes were developed: violent rupture potential 
(VRP), toxic (TOX), and gas cloud (GAS). Paragraphs 
for each code were added to the traditional major 
hazard potentials with an explanation of their char
acteristics, the critical conditions, and recom
mend.ea actions needed to eliminate their threat or 
to reduce the harm and injury they could inflict 
(see Table 2). 

Because hazard classei;i have been used for many 
years to train personnel in the identification of 
major hazards of various materials, it was believed 
essential that this basis be retained in the guide 
to use existing knowledge of response personnel and 
to be supplemented by the new DOT United Nations
North American (UN/NA) identification numbers now 
required on shipping papers for the shipment of all 
hazardous materials. 

In order to make the guide universal in applica
tion, it was recognized that the United Nations haz-
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Hazardous Material Critical Condition 

Ammonium nitrate In tense fire 
Explosives A Intense fire 
Explosives A Intense fire 
Monomethylamine nitrate Impact 
LPG Intense flame impingement 
LPG Intense flame impingement 
Vinylchloride monomer Intense flame impingement 
LPG Intense flame impingement 
LPG Mechanical damage 
LPG Mechanical damage 
Propylene Puncture or rupture 
LPG (nonodor) Puncture or rupture 
Butadiene Puncture or rupture 
Cyclohexane (hot) Puncture or rupture 
NH 3 Puncture or rupture 
NH3 Puncture or rupture 
CL2 Puncture or rupture 
CL2 Puncture or rupture 
Phosphorus trichloride Puncture or rupture 
Methylisocyanate Release 
Polychlorinated biphenyl/dioxin Spills and leaks 
Polychlorinated biphenyl/dioxin Spills and leaks 
Temik Spills and leaks 

ard class and division designations were rapidly 
being implemented in the United States and Canada, 
as well as in European countries. Unfortunately, the 
definitions of the DOT hazard classes and those of 
the United Nations International Mari time Organiza
tion (IMO) differed in several respects. To overcome 
the conflicts between the two systems, it was be-

TABLE 2 Major Hazard Potentials Table 

Code Hazard Potential 

EXP EXPLOSION: possible when on fire or containers are exposed to 
intense fire; evacuate 1 mile. 

VRP VIOLENT RUPTURE POTENTIAL: exists when large containers, 
tank cars, tank trucks, or trailers are exposed to intense fire; 
evacuate Y, mile. When cylinders, drums or small containers are 
involved, evacuate l;,l mile. 

TOX TOXIC MATERIAL: potentially harmful to humans if ingested, 
breathed, or skin contact is allowed. Keep unprotected persons 
from contact and out of gas, dust, smoke, or vapor clouds. 
Severity of injury can vary significantly from irritation to being 
lethal (poisons). 

FYR FIRE HAZARD: remove ignition or heat sources, extinguish fire 
in proper manner i( other hazard potentials are controlled or 
provided for. Keep all persons out of gas, dust, smoke, or vapor 
clouds. 

OXY OXIDIZER: presents serious fire hazard if in contact with or 
mixed with fuels or other combustible materials. In intense 
fire, containers can violently rupture ; evacuate Yi mile. 

COR CORROSIVE: harmful to humans if skin or eye contact is al-
lowed or vapors are breathed. Contact with other materials or 
water may cause vioJent reactions, fuming, or fire. 

SPC SPONTANEOUSLY COMBUSTIBLE' presents a serious fire haz-
ard if released or spilled; easily ignited. Avoid contact with 
other materials, or heat. 

-W.. DANGEROUS WHEN WET: will react, erupt, or burn violently in 
contact with water. Toxic or flammable gasses may be released. 

ASP ASPHYXIANT: do not breathe gas or vapors. Will cause dizziness, 
or loss of consciousness; can be fatal. 

GAS CLOUD: gas, dust, smoke or vapor will form when released from 
container and will move with the wind and flow into low places. 
Avoid entering or breathing cloud contents. Evacuate all persons 
from cloud area and from area downwind as far as necessary. 
Cloud may not be visible; any unusual odor or taste may indicate 
its presence. If ignited, a flammable gas, dust, or vapor cloud may 
flash back and burn rapidly with explosive force. Contact with any 
cryogenic (CRY) or compressed gas liquids will result in freezing 
or frostbite. 

RAD RADIOACTIVE MATERIALS: exposure cannot be detected by 
senses. Keep all persons out of immediate area. If on fire evacuate 
from downwind areas. Expert advice and monitoring with instru
ments essential if containers are ruptured. 
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lieved necessary to resolve differences by designat
ing new Jody hazard classes for the most threatening 
hazard class as determined by the properties of the 
various materials (see Table 3). Fortunately, such 
designations cause very few difficulties because the 
original definition differences were generally only 
a matter of degree and not of basic properties or 
characteristics. 

TABLE 3 Hazard Classes of Materials 

Jody UN JMO Classes and 
Classes DOT Classes Divisions 

Explosives 
XA Class A I.I 
XB Class B 1.2/1.3 
xc Class C 1.4 
BA Blasting agents 1.5 
FG Flammable gas 2.1 
NG Nonflammable gas 2.2 
PA Poison A, Poison gas 2.3 
FL Flammable liquids 3.1/3.2 

(Flash point 0-100° F) (Flash point 0-73° F) 
CL Combu~tiblc liquids 3.3 

(T'lAsh point 100-200° F) (Flash point 73-141° F) 
FS Flammable solids 4.1/4.2 (SPC)" 
l'W- Flammable solids W 4.3 
ox Oxidizer 5.1 
OP Organic peroxide 5.2 
PB Poison B, Poison 6.1 
ET Etiologic agent 6.2 
IR Irritating material 
RM Radioactive material 7 
CM Corrosive material 8 

Other regulated materials 
OA ORM A (by air or water) 9 
OB ORM B (by air or water) 9 
oc ORM C (by air or water) 9 
OD ORM D (consumer commodity) 9 
OE ORM E (hazardous waste or 

substance) 9 

Note: Refer to U.S. CFR 49 (U.S. Department of Transportation Regulations) or UN 
IMO regulations or recommendations for official definitions of various hazard classes. 
3 SPC =Spontaneously combustible , 

The establishment of the new classes allowed. a 
two-letter identification system for hazard classes 
to be used in the guide. These abbreviated identi-
fiers also permit rapid notation when there are a 
number of different hazard classes of materials in
volved in a major incident. A listing of materials 
involved, along with their UN/NA identification num
bers, hazard class, and their major hazard potentials 
codes, permits rapid determination of all major 
threats involved in any incident regardless of the 
number of different materials involved. Samples of 
several listings taken from Chart 2 of the quide are 
given in Table 4. 

Use of the abbreviated hazard codes makes the 
resulting guide a valuable supplement to the DOT 
Emergency Response Guidebook and allows response 
personnel to know immediately the major catastrophe 
potentials of materials involved in an incident. Use 

TABLE 4 Identification Numbers-Hazard Classes and Major 
Hazard Potentials 

ID Hazard Major Hazard 
Material Number Class Potentials 

Anhydrous ammonia 1005 NG VRP, TOX, COR, GAS 
Ethylene oxide 1040 FL VRP, TOX, FYR, GAS 
LPG 1075 FG VRP, FYR, ASP, GAS 
Acrylonitrile 1093 FL VRP, TOX, FYR, GAS 
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of the hazard codes also provides an indication of 
the multiple hazards some materials present. The ab
breviations for major hazard potentials are easily 
remembered during actual emergency situations by 
trained personnel and provide the necessary infor
mation to permit proper response measures to be 
taken. 

The most challenging aspect in the development of 
the guide proved to be the determination of the 
major hazard potentials posed by those materials 
designated by each UN/NA identification number. The 
determination of these hazard potentials was accom
plished by using a matrix analysis form. Each mate
rial was reviewed in eight standard reference guides 
and manuals currently available, and any major haz
ard potential that was indicated in two or more of 
the reference guides and manuals was accepted. This 
exercise dramatically emphasized the differences in 
references in describing properties, characteristics, 
and possible reactions of the various materials when 
they are subjected to a number of conditions. 

A.s indicated previously, this detailed analysis 
resulted in a determination that all significant, 
major haza rd pot entials could be defined by use of 
the 12 abbreviated hazard codes used in the guide 
(Table 2) and as spelled out for each material with 
an ID number in Chart 2 of the guide. The volume of 
information obtained by this analysis and the re
quirements for presenting it in an abbreviated form 
for ready reference by emergency personnel resulted 
in the two charts of the system that permit easy 
reference to all necessary information for rapid 
identification and determination of hazard classes, 
critical conditions, and emergency actions to be 
taken. It also provided abbreviated indicators for 
as many as four hazard potentials for the material 
for each ID number. 

Personnel using the guides are rapidly able to 
become familiar with the organization scheme and can 
quickly determine the most vital information neces
sary for making immediate response action decisions. 
Assigning a priority to the listing of the major 
hazard potentials also correlates with the urgency 
generally required under critical conditions for 
response actions to be taken immediately in order to 
protect the lives of response personnel, the public, 
and others on the scene. 

The listing of the ID numbers, hazard class, and 
major hazard potentials contained in Chart 2 allows 
brief notations to be made on the scene f or refer
ence. Once emergency response personnel become fa
miliar with the major hazard potentials and the 
critical conditions, they can rapidly implement all 
emergency actions and procedures contained in the 
various action and hazard class blocks in Chart 1. 

The speed by which critical information is ob
tained from the guides by experienced personnel are 
their main advantage over other reference materials, 
guidebooks, and so forth, that are primarily ori
ented to the control phases of response actions. 
These manuals and reference materials are useful in 
the reflective response phase of handling incidentsi 
whereas the emergency action guide system is in
tended for the immediate, initial decision making 
required of on-scene personnel or emergency response 
officers who are the first to arrive. 
When the Jody Chart action guide system (in the two 
chart form) is combined with the DOT emergency re
sponse guidebook, the two supplement one another in 
providing immediate, as well as continuing response 
action guidelines by indicating essential informa
tion as needed by those persons in charge of the re
sponse. They provide information for frequent refer
ence during various phases of emergency response 
actions. As response phases change, depending on the 
time frame of events, the requirements for more de-
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tailed guidelines, information, and expertise like
wise change, When these chronological phases of re
sponse actions are recognized in advance, it allows 
a greater degree of essential preparation of plans 
of action on the part of emergency response person
nel, and particularly by their officers who will be 
called on to make immediate decisions on the scene. 
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Automan: An Information System 
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ABSTRACT 

Hazardous materials regulations, domestic and international, are extensive, 
detailed, and subject to constant change. For any company, compliance with 
regulations is heavily dependent on the ability to acquire, compile, and dis
seminate accurate and timely information to all persons involved in hazardous 
materials-related functions. Digital Equipment Corporation has many u.s. and 
overseas manufacturing sites with chemical processes. Hazardous material spe
cialists at Digital have developed AUTOMAN, an automated hazardous materials 
information system, to provide current regulatory information to all people 
involved--from purchasing to shipping and receiving personnel. AUTOMAN uses 
Digital's VAX/VTX (registered trademarks of Digital Equipment Corporation) 
Videotex software to provide on-line, real-time access to information about 
hazardous material transportation. Information for a particular product can be 
accessed through an easy-to-use menu. AUTOMAN will also provide generation of 
required package markings and shipping papers through a data base accessed by 
the Videotex softwar~. The VAX/VTX software used in AUTOMAN allows easy and 
quick updating of large textual infobases and presents an economical, flexible, 
easy-to-maintain means of assembling and disseminating timely and accurate 
information vital to hazardous materials compliance. 

Today's world is increasingly dependent on rapidly 
changing technologies to provide better communica
tions, improved medical care, faster and more ac
curate information, and tools to make day-to-day 
tasks easier. However, today's technologies and 
those that are expected to be developed in the · 
future are heavily dependent on materials and sub
stances capable of posing some risk to any or all of 
the following: health, safety, property, and the 
environment. The ability to safely and legally 
transport such materials is vital. 

Safety is a major concern for responsible ship
pers and transporters of hazardous materials. Haz
ardous materials that are carelessly or improperly 
prepared for shipment greatly increase the potential 
for an accident or incident that can cause injury to 
employees of the shipper and carrier, emergency 
personnel, and the general public. Improper or care
less handling during transportation can have similar 
results. 

Hazardous materials regulations are written to 
minimize the risks inherent in the transportation of 

hazardous materials. Domestic and international 
regulations are extensive, detailed, and subject to 
constant change, Public awareness of hazardous mate
rials and fear of both the· real and the perceived 
dangers involved with the transportation of such 
materials have greatly increased, It is probable 
that there will be continued growth and change as 
well as increased enforcement of the regulations and 
increased penalties for noncompliance. 

Potential liability in this area is far-reaching. 
Liability for environmental damage can be partic
ularly longlasting. Negligence can be expensive, 
time consuming, and difficult, if not impossible, to 
defend. 

Corporations today are becoming increasingly 
aware of the need to be positive members of society. 
Few companies are satisfied to continue to be per
ceived as a necessary evil by their neighbors. Few 
communities are willing to quietly accept a corporate 
citizen who may in some way be endangering the wel
fare of the community's residents. Automatic issuance 
of required permits and zoning variances is a thing 




