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Chemical Transportation Emergency Center
Chemical Hazards Response Information System
Chemical Manufacturers Association
Department of Defense Explosives Safety Board
U.S. Department of Defense

Department of Transportation

Emergency Medical Technician

Emerge;\cy Response Guide

Environmental Protection Agency

USCG Hazard Assessment Computer System
Hazardous Material '

Hazardous Materials Emergency Response System developed by ‘
Bell Systems for NRC/CHEMTREC

Hazardous Material Risk Advisory Committee (Nashville, TN)
Infared '
Joint Army-Navy-NASA-Air Force

Lower Explosive Limit

Louisville & Nashville/Seaboard Coastline Railroads, part of the
Family Lines

Liquefied Petroleum Gas
Monomethylhydrazine

U.S. Department of Transportation Materials Transportation
Bureau

National Institute of Occupational Safety and Health

National Fire Protection Association
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NOAA
NRC

NTSB
OMHTADS
0osC

OSHA

PEL
RCRA
RAM

RMA

SHELL R&D
SPILLS

SRI
STCC
TCC
TLV
UDMH
UEL
UN
USAF
USCG
uv
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LIST OF ACRONYMS (cont'd)

National Oceanic and Atmospheric Administrztion
National Response Center

National Transportation Sdcgy Board

Oil and Hazardous Material Technical Assistance Data System
On-Scene Coordinator

Occupational Safety and Health Administration
Public Emergency Limit

Resource Conservation and Recovery Act
Radioactive Materials

Rocky Mount Arsenal

Shell Vapor Dispersion Model

Stanford Reésearch Institute

Standard Transportation Commodity Code
Transportation Commodity Code
Threshold Limit Value

Unsymmetrical Dimethylhydragine

Upper Explosive Limit

United Nations

United States Air Force

United States Coast Guard

Ultraviolet

.............
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1. EXECUTIVE SUMMARY

The overall objective of this program is to perform a state-of-the-art assessment
to develop technology which will minimize hazards and environmental damage from
transportation-related accidents or other spills of certain chemicals and propellants.
This report has been prepared as an addendum to the Final Interim Report and

constitutes the deliverable requirements set forth in CDRL item 11.

An addendum to the Final Interim Report was required because during the
performance of the project additional effort on Tasks 1 through 5 was required. In
addition, a new set of subtasks was initiated to develop guidelines for managing spills of
Titan II propellants. This report represents the additional work completed on Tasks 1
through 3. A separate report will document the work performed during Tasks 4, 5 and 6E
of the project. Work accomplished on new Subtasks 6A through 6D has already been
delivered in a separate document. The additional chemicals and propellants which were
examined are acetone, acetone cyanohydrin, acrylonitrile, aerozine-50, ethyl acrylate,
hydrocyanic acid, isobutane, methanol, methyl! bromide, monomethylamine nitrate
(PRM), propylene, sodium hydrosulfide, sodium hydroxide, styrene monomer, toluene and
vinyl acetate. The following paragraphs provide summary data on the additional efforts

-

and new subtasks.

In Task 1A an in-depth literature search was conducted to identify physical/
chemical data, production sites and volumes, commodity flow patterns, container types
used for highway and rail transport, and accident histories of the above mentioned
chemicals and propellants. Data were obtained from numerous federal, state and local
government agencies, trade associations, rail and highway carriers, chemical
manufacturers, wreckage removal and cleanup and disposal contractors. These data were
obtained to develop the transportation picture for these commodities so that their
accident histories can be better understood in the context of all hazardous materials

transportation.

In Task 2A, in-depth analyses of the initial response, special emergency equipment
and materials, on-scene coordination and communications, hazardous material
identification, release héndling, firefighting, cleanup and disposal, structural integrity
assessment and wreckage removal activities used at 19 selected rail and highway
accidents involving the additional 16 chemicals and propellants were conducted. This
effort was necessary to identify areas in which emergency response personnel have

experienced difficulty in handling the complexity of hazards associated with hazardous

1-1
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materials transportation accidents. The assesament of the 10 accidents investigated
earlier in this project were combined with the additional 19 to form a larger accident
sample. These 29 accidents were then reviewed to identify trends, improvements or
changes in accident mansgement. A few examples of SOA accident management
techniques identified include:‘

° All of the existing contingency plans that have been activated during
HM accidents were designed for generic emergencies and none dealt
specifically with response to HM transportation accidents.

° The utilization of special emergency equipment, materials, and
techniques at serious transportation accidents has not become
standard procedure until the last few years and still appears to depend
on the resources, sophistication and pre-plumlng done in the
community in which the accident occurs.

(] Response personnel at highway accidents have not significantly
changed their communications techniques nor are changes indicated in
coordinating response efforts at the scene.

° On-scene communication and coordination techniques at railroad
accidents have changed significantly.

Also during this task the appropriate hazards mitigation and cleanup/disposal methods for
the chemicals and propellants identified were compiled from the U.S. Coast Guard
CHRIS system, the EPA Hazardous Material Spill Control Manual, the AAR Emergency
Handling of Hasardous Materials in Surface Transportation and the DOT Emergency
Response Guidebooks. These guidelines were documented as a means of providing the
first personnel arriving on-scene with personal protection and hazards mitigation
actions. It should be noted that seyeral of these materials have disproportionately high
accident histories in relation to other hazardous materials.

The emergency response/contingency planning; training requirements and
capabililities; and sources of specialized personnel, equipment and gear in ten cities in
four states were also assessed. This effort was performed to identify existing response
capabilities of representative municipalities in the U.S. as a mechanism for
recommending improved use of resources and for developing a "model" hazardous
materials crisis management plan for communities. This assessment resulted in several
recommendations for improved methods for municipal crisis management at the scene of
a hazardous materials transportation accident. Examples of a few of the
recommendations made include among:

) Volunteer fivefighters should be given the same hazardous materials
training that paid personnel receive.

. Emergency response personnel should be required to receive follow-up
hazardous materials training after a specified period of time.

1-2
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° A designated communications network should be established which
will provide for a mechanism to alert the public and to handle
communications between the communications command center, the
accident site and other off-scene support organizations.

. Contingency plans stould identify radio and television stations that
will continuously inform the public during the initial phases of the
emergency. .

Task 3 involved the development of detailed criteria to serve as the basis for the
detailed procedures to be developed in Task 4. These procedures will provide for
improved hazardous mitigation, wreckage removal and cleanup and disposal techniques at
hazardous materials transportation emergencies. In Task 3A the specific criteria for
optimum hazards mitigation, wreckage removal and cleanup and disposal methods were
expanded. They originally included criteria for on-scene identification of materials; on-
scene communications; assessing toxic, flammable and explosive vapor hazards;
determining meteorological conditions for establishing air dispersion limits; handling
leaks; assessing container structural integrity; remote sensing of container temperature
and pressure; transfer operations; wreckage removal and cleanup and disposal. A logic
sequence for determining optimum operational procedures for the accident scene was
also developed along with criteria for developing necessary training aids for emergency
response teams. Additionally, criteria for methods for implementing crisis management
techniques at hazardous materials transportation accidents were developed. The purpose
of the additional work was to develop criteria for an interactive feedback crisis
management system. Concerning software requirements, a few of the software criteria
cited include:

° The data base for which the software will be developed should include
at a minimum the following parameters:

- color of placard on tank or tank car for use in identifying
materials hazard class;

- commodity involved;

- STCC and/or UN number of the material(s) involved;

- specification ‘cylinder, tank car, cargo tank or portable tank

container involved in accident;
- quantity of material being shipped;
- source strength;

- time since initial release;

- leak/no leak conditions;

- wind direction and speed;

- precipitation/condensation conditions;
- ambient temperature;
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perceat cloud cover;
proximity and location of population centers to accident site;
population density at or near accident site;

local topography;

arrival time and distance of wreckage removal, cleanup and
disposal contractor to site (i.e., inventory of these groups is
necessary);

location and type of neutralizing agent which should be used
based upon the material released;

container structural integrity assessment; and
environmental pollution considerations.

Once the commodity has been identified the user should be provided
with the material's LEL, UEL, TLV, PEL, at the accident scene,
boiling point, freezing point, critical temperature, critical pressure,
critical density, vapor pressure and autoignition temperature.

Be developed so that the systems software can be made available to
cities through which hazardous commodities are shipped.




2. INTRODUCTION

The overall objective of this program is to perform a state-of-the-art assessment
to develop technology which will minimize hazardous and environmental damage from
transportation-related accidents or other spills of certain chemicals and propellants.

This report presents the additional work accomplished in Tasks 1, 2 and 3 and is
structured into the following sections:

° Section 1 - Executive Summary

° Section 2 - Introduction

. getition 3 - Chemicals and Propellants Production and Transportation
ata

° Section 4 - Accident Assessment

° Section 5 - Methods .for Implementing Crisis Management Techniques

for Hazardous Materials Transportation Accidents

o gection 6 ~ Criteria for an Interactive Feedback Crisis Management

ystem

° Appendices A - H
Sections 1 and 2 present highlights and s structural overview of the report. Section 3
lists data sources and presents analysis of production volumes, containers used for
highway and rail shipments, general commodity flow patterns, and transportation
accident histories of the chemicals and propellants. Section 4 presents an in-depth
assessment of selected accidents covering chronological analysis of initial response;
emergency special equipment and materials; on-scene coordination and communications;
hazardous material identification and location; release handling, firefighting, cleanup and
disposal, structural integrity assessment and wreckage removal activities. The accidents
selected were 28 NTSB-investigated accidents and the events at Mississauga in Ontario,
Canada. Section 5 presents an investigation of the response and planning capabilities of
ten cities as a basis of developing state-of-the-art methods for municipalities to
implement crisis management techniques at hazardous materials transportation
accidents. Section 6 presents criteria for hardware and specific software for use in the
eventual development of an interactive feedback crisis management system. Appendices
A, B, C and D have been prepared to present the appropriate hazards mitigation, cleanup
and disposal guidelines for the additional 16 chemicals and propellants outlined in the
DOT, AAR, EPA and CHRIS response manuals, respectively; Appendix E shows selected
response procedures used by the City of Baltimore fire department when responding to a

hazardous materials transportation accident; Appendix F provides selected hazardous

material incident reporting forms used in Bay County (Panama City/ Youngstown),
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Florida; Appendix G is an annotated bibljography which summarizes the current state-of-
the-art for emergency response methods, procedures and systems, hazards mitigation and
cleanup activities for rail and highway accidents and user transfer operations involving
releases of the additional 18 selected hazardous commodities; and Appendix H is a
glossary of terms used in this report. '
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3. CHEMICALS AND PROPELLANTS PRODUCTION
AND TRANSPORTATION DATA

3.1 DATA SOURCES

A literature search has been conducted and a data base compiled for the
additional sixteen chemicals and propellants in this project. The data includes production
volume, shipping quantities, shipping containers and general commodity flow patterns.
Several Federal and State agencies as well as industrial organizations, trade associations

and academic institutions listed below were contacted.

Federal

° Bureau of Census

° United States Air Force (USAF)

° Department of Transportation (DOT)
- Federal Railroad Administration (FRA)
- Materials Transportation Bureau (MTB)
Interstate Commerce Commission (ICC)
National Transportation Safety Board (NTSB)

State/City

] California
- Los Angeles
- Sacramento
] New Jersey
- Newark

. Maryland

- Baltimore
] Delaware
- Wilmington
- ) Tennessee
- Nashville
- R - Waverly
] Florida
- - Youngstown
- Tallahassee
- - Pensacola
3-1
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Trade Associations
° Chemical Manufacturers Association (CMA)

Industrial
° Cleanup/Disposal Contractors
- IT Corporation

Academic Institutions
o Stanford Research Institute

3.2 PHYSICAL/CHEMICAL DATA

Physical/chemical data were obtained on each of the sixteen commodities and are
listed in Appendix G. Other pertinent data such as thermal and chemical reactivity,
synergistic/antagonistic effects wi*h other materials, toxicity, exposure and
environmental effects were also compiled from the above as well as from the data
provided in several of the emergency response systems studied. The hazards mitigation
guidelines for each of the commodities found in the response manuals are found in
Appendices A, B, C and D.

3.3 PRODUCTION QUANTITIES

Data on annual production volume for the sixteen chemicals and propellants were
compiled from the 1981 SRI Directory of Chemicdl Producers in the U.S. and 1980-81
OPD Chemical Buyers Directory.

The data are presented in the following sections for each commodity (where
available) in terms of location of production sites, annual production on a state-by-state
basis, and total U.S. annual production.

3.3.1 Acetone

Table 3-1 lists producers, production sites and capacities for acetone. The total
annual U.S. production capacity is 1,588,000 metric tons. Figure 3-1 shows annual
production capacity by state. Production is highest in the Middle Atlantic and East

North Central Regions. The major end uses of acetone include the chemical

manufacturing of methyl isobutyl ketone, methy! isobutyl carbinol, methyl methacrylate




TABLE 3-1
PRODUCERS AND PRODUCTION CAPACITY OF ACETONE

Annual Capacity ‘
(Thousands of 1

Producer Production Sites Metric Tons)
Allied Chem. Corp Frankford, PA 163
Chems Co. {
American Cyanamid Co. Willow Island, WV 5 |
Organic Chems. Div.
Atlantic Richfield, Co. Bayport, X 18
Oxirane International
Subsid. Oxirane
Chem. Co.
Clark 0il & Refining Blue Island, IL 24

Corp. Clark Chem.
Corp. Subsid.

Dow Chem. U.S.A , Oyster Creek, TX 127

Eastman Kodak Co. Kingsport, TN 36
Eastman Chem. Products
Inc., subsid.
Tennessee Eastman Ce.

Exxon Corp. Exxon Bayway, NJ 63
Chem Co., div. :
Exxon Chem. Americas

General Electric Co. Mount Vernon, IN 109
Engineered Materials
Group Plastics
Business Operations

Georgla-Pacific Corp. Plaquemine, LA : 92
Chem. div.
Getty 0il Corp. El Dorado, KS 25

Getty Refining and
Marketing Co., subsid.

The Goodyear Tire and Bayport, TX 5
Rubber Co., subsid.

- Monsanto Co. Monsanto Chocolate Bayou, TX 136
Chem. Intermediates Co.

..........
o e e e e e e e
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TABLE 3-1 (cont'd)

Shell Chem. Co. Deer Park, TX
Wilmington, CA
Wood River, IL

Standard 0il Co. Richmond, CA
of California Chevron
Chem. Co. subsid.
Petrochems. Div.

Union Carbide Corp. Bound Brook, NJ

Chems. and Plastics, Institute, WV

div.

United States Steel Haverhill, OH

Corp. USS Chems. div.

TOTAL
3-4
R e i e
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317
136
15
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and bisphenol-A; as a paint, varnish and lacquer solvent; for use in manufacturing

cellulose acetate, especially as a spinning solvent to clean and dry parts of precision
equipment; as a solvent for potassium iodide and permanganate; as a delusterant for
cellulose acetate and permanganate and cellulose acetate fibers; and in the specification

testing of vulcanized rubber products.

3.3.2 Acetone Cyanohydrin

Acetone cyanohydrin is produced by only four manufacturers in the U.S. They are:

Producer Production Site

° Cy/Ro Indust., Inc. Westwego, LA
. E.L. du Pont de Nemours & Co., Inc.

Chems. and Pigments Dept. Memphis, TN
] Monsanto Co.

Monsanto Chem. Intermediates Co. Texas City, TX
° Rohm and Haas Co.

Rohm and Haas Texas Inc., subsid. Deer Park, TX

Since the number of producers is limited to four, data regarding annual production
volumes is not presently available from the Census Bureau. The major end uses of
acetone cyanohydrin include the manufacture of insecticides and as an intermediate for

organic synthesis, especially of methyl methacrylate.

3.3.3 Acrylonitrile (inhibited)

Table 3-2 lists producers, production sites and capacities for acrylonitrile. The
total annual U.S. production capacity is 950,000 metric tons. Figure 3-2 shows annual
production capacity by state, with 73 percent of the total produced in Texas and
Louisiana. The major end uses for acrylonitrile include monomer for acrylic and
modacrylic fibers and high-strength whiskers; manufacture of alkyl benzene sulfonate
and acrylonitrile-styrene copolymers; production of nitrile rubber; in the cyanoethylation
of cotton; in the making of synthetic soil blocks; in organic synthesis; as a fumigant
grain; as a monomer for a semiconductive polymer that can be used like inorganic oxide
catalysts in dehydrogenation of tert-butyl alcohol to isobutylene in water; and in the

production of bottles for soft drinks.

3-6
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‘ TABLE 3-2
! PRODUCERS AND PRODUCTION CAPACITY OF ACRYLONITRILE (INHIBITED)

s Annual Capacity
' (Thousands of
| Producer Production Site Metric Tons
—. American Cyanamid Co. New Orleans, LA 120
Indust. Chems. div.
- E.I. du Pont de Nemours & Memphis, TN 122
- Co., Inec.
Petrochems. Dept.
- Freon Produects div.
Polymer Intermediates Dept. Beaumont, TX 159
— Monsanto Co. Chocolate Bayou, TX 209
! Monsanto Chem. Texas City, TX 204

q Intermediates Co.

The Standard 0il Co. Lima, OH 136
(Ohio) Vistron Corp.,
Subsid. Chems. Dept.

TOTAL 950

3-7
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3.3.4 Aerozine-50

Aerozine-50 is primarily used as a propellant and is a 50%/50% mixture of
hydrazine and unsymmetrical dimethylhydrazine (UDMH). This propellant is formulated
only at Rocky Mountain Arsenal (Denver, Colorado) for exclusive consumption of the
USAF. According to the USAF Directorate of Energy Management at Kelly AFB, Texas
the 1980 production volume of Aerozine-50 was 246 metric tons (272 tons). Based on
USAF projections it can be expected that production will increase considerably in fiscal

year 1981 to an estimated 473 metric tons (522 tons).

3.3.5 Ethyl Acrylate (inhibited)

Ethyl acrylate (inhibited) is produced by only four manufacturers in the U.S. They

are:

Producer Production Site

Badische Corp. Freeport, TX

Celanese Corp. Clear Lake, TX
Celanese Chem. Co., Inc. Pampa, TX

Rohm & Haas Co. Deer Park, TX

Rohm & Haas Texas Inc., subsid.

Union Carbide Corp. Taft, LA
Chems. and plastics div.

Since the number of producers is limited to four, data regarding annual production
volumes is not available from the Census Bureau. The major end uses of ethyl acrylate
(inhibited) are as polymers; in the manufacture of acrylic paints; and as chemical

intermediates.

3.3.6 Hydrocyanic Acid

Table 3-3 shows the producers, production sites and annual production volume for

hydrocyanic acid in the U.S. It can be seen that a total of 551,000 metric tons are
produced annually., Figure 3-3 shows annual production capacity by state. It can be seen
- that the majority produced is manufactured in Texas (67%). The major end uses of
hydrocyanic acid include manufacturing of acrylonitrile, acrylates, adiponitrile, cyanide
salts and dyes and chelating agents. Most of the hydrocyanic acid produced is used

captively to produce other chemicals within a plant. It is estimated that 97 percent of
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PRODUCERS AND PRODUCTION CAPACITY OF HYDROCYANIC ACID

Producer

American Cyanamid Co.
Indust. Chems. Div.

Ciba-Geigg Corp.
Agricultural Div.

Plastics & Additives Div.
Pigments Dept.

Deguséa Corp.
Alabama Group

Dow Chem.
USA

E.I. du Pont de Nemours
& Co., Inc.

Chems. and Pigments Dept.

Petrochems. Dept.
Polymer Intermediates
Dept.

Monsanto Co.
Monsanto Chem.
Intermediates Co.

Rohm & Haas Co.
Rohm & Haas Texas
Inc., subsid.

The Standard 0il Co.
(Ohio) Vistron Corp.,
subsid. Chems. Dept.

TOTAL

TABLE 3-3

Production Site

Neuw Orleans, LA
St. Gabriel, LA
Glenn Falls, N.Y.
Theodore, AL
Freeport, TX
Memphis, TN

Beaumont, TX
Orange, TX
Victoria, TX
Chocolate Bayou, TX
Texas City, TX

Deer Park, TX

Lima, OH

Annual Capacity
(Thousands of
Metric Tons)

15

41

24

82

22
95
95
29
29

91

551
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the HCN is produced as a by-product of other processes, and that 3 percent is sold on the
merchant market thereby entering the transportation system.

3.3.7 Ilsobutane

Iscbutane production figures were provided by the National LP-Gas Association on
a state regional basis. This data consists of isobutane produced at natural gas processing
plants. Total annual U.S. production of isobutane is roughly 288,819 metric tons.
Isobutane is produced by only four manufacturers in the U.S.

Producer Production Site
Air Products & Chemicals, Inc., Allentown, PA
Specialty Gas Dept.
Gardner Cryogenics
Matheson : Lyndhurst, NJ
Phillips Chemical Co., Div. Borger, TX

Phillips Petroleum Co.
Petrochemicals Div.
Technical Petroleum Co.

Union Carbide Corp., Linden, NJ
Linde Specialty Gases

Figure 3-4 shows the annual U.S. production of isobutaune by region. The major end uses
of isobutane are for organic synthesis; as refrigerants, fuel, aerosal propellants, and high-
octane gasoline (aviation fuel); and in the manufacture of synthetic rubber and
instrument calibration fluid.

3.3.8 Methanol

Table 3-4 shows producers, production sites and annual production capacity for
methanol in the U.S.. It can be seen that the average annual production capacity of
methanol is roughly 5,041,000 metric tons. Figure 3-5 shows production capacity by
state. The majority of methanol (71%) is produced in Texas. The major end uses of
methanol (also known as methyl alcohol) are in the manufacture of formaldehyde and
dimethyl terphthalate; in chemical synthesis of methyl amines, methyl chloride, methyl

methacrylate, etc.; as an aviation fuel (for water injection); in the manufacture of

automotive antifreeze; as a solvent for nitrocellulose, ethylcellulose, polyviny! butyral,

shellac, rosin, manila resin, dyes; as a denaturant for ethyl alcohol; as a dehydrator for
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TABLE 3-4. PRODUCERS AND PRODUCTION CAPACITY OF METHANOL®

Anfual Capacity

(Fholisafds of
Producer Dradction Rites Metsic Tom)
Air Products and Chems., Inc. Pensavela, FL 163
Plastics Div.
Allemania Chem. Co Plaqueniae, LA 290
Borden Inc. Qelomar, 1.A ' 380
Borden Chem. Div.
Petrochems Div.
Celanese Corp. p, TX 544
Celanese Chem. Co., Inc. Clear Lake, TX 834
E.L du Pont de Nemours
& Co., Inc.
Chems., Dyes and Pigments .
Dept. Besumont, TX 544
Deer Park, TX 726
Georgia-Pacific Corp. Plaquemine, LA 435
Chem. Div.
Monsanto Co. Teonas City, TX 363
Monsanto Chem. Intermediates
Co.
Tenneco Inc. Pasddene, TX 290
Tenneco Chems., Inc. , :
TOTAL 5,041

* Source: SRI International, 198]
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..............
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automotive antifreeze; #s 2 solvent for nitracellulcse, ethyicellulose, polyvinyl butyral,
shellac, rosin, manila resin, dyes; as a denaturent for ethyl alcobol; as a dehydrator for
natural gas; as fuel for utility plants (methyl fual); and as feedstock for manufacture of
synthetic proteins by comtinnous fermentation.

3.3.9 Methy! Bromide

According to SRI Internatiomal's 1981 Directory of Chemical Producers, methyl

bromide is manufactured by only two mamufacturers in the U.S. They are Dow -
Chemicals, U.S.A. in Midland, MI and Great Lakes Chemical Corp. in El Dorado, AR.
Since the number of producers are small, production volumes are not available from the
Bureau of Census. The major end uses of methyl bromide are as a soil and space
fumigant; in disinfestation of potatoes, tomatoes and other crops; and in organic

synthesis.

3.3.10 Monomethylamine Nitrate

According to the NTSB investigation of the Wenatchee, WA transportation
accident involving monomethylamine nitrate solution (PRM) (NTSB-RAR-76-1), PRM was
originally manufactured by E. I. DuPont in Biwabik, MI and shipped to its operations in
Dupont, WA where it was used as a sensitizer in the formulation of an explosive called
TOVEX. Prior to August 6, 1974 when an explosioh occurred in the Apple Yard at |
Wenatchee, WA approximately 18 cars per year were shipped to DuPont's plant. —

AP AP

Assuming an average of 10,000 gallons of PRM shipped per tank car, this means a total of
180,000 gallons of 86 percent monomethylamine nitrate solution were moved each year _4
(approximately 560 metric tons). However, the DOT apecial transportation permit for |
this material was suspended on August 8, 1974, thus suspending shipments.

T

3.3.11 Propylene

Table 3-5 was prepared to show producers, production sites and annual production
volume for propylene in the U.S. It can be seen that approximately 9,980,000 metric tons
are produced annually. Of these, 64% are produced in Texas. Figure 3-6 shows propylene

T

production by state. The major end uses of propylene are in the manufacture of isopropyl

Py

alcohol, polypropylene, synthetic glycol, acrylonitrile, propylene oxide, heptene, cumene,

Z

¥

polymer gasoline, acrylic acid, vinyl resins, and oxo-chemicals.
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_ TABLE 3-5
PROPYLENE PRODUCERS AND PRODUCTION VOLUME

Annual Capacity
(Thousands of
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Producer Production Site Metric Tons)

Allied Chem. Corp./ Geismar, LA 23
BASF Wyandotte Corp/

Borg-Warner Corp.

American Petrofina Inc. Big Spring, TX 59
Cosden 0il & Chem. Co., Groves, TX 52
subsid.

Ashland 0il, Inec. Ashland, KY 75
Ashland Chem. Co., div Louisville, KY 14
Petrochems Div.

Atlantic Richfield Co. Channelview, TX 726
Arco Chem. Co., div. Houston, TX 91

Wilmington, CA 36

The Charter Co. Houston, TX 109
Charter 0il Co., subsid.

Charter International 0il
Co., subsid.

Chemplex, Co. Clinton, IA 79

Cities Service Co. Lake Charles, LA 254
Chems & Minerals
Group Petrochems. Div.

Clark 0il & Refining Blue Island, IL 132
Corp. Clark Chem. Wood River, IL 29
Corp. Subsid.

The Coastal Corp. Corpus Christi, TX 25
Coastals States
Marketing, Inc. subsid.

Conoco Inc. Chocolate Bayou, TX 249
Conoco Chems. Co. Div. Lake Charles, LA 11

Corpus Christi Corpus Christi, TX 254
Petrochem Co.

Dow Chem. U.S.A. Freeport, TX 249

Plaquemine, LA 349

.............
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TABLE 3-5 (cont'd)

E.I. du Pont de
Nemours & Co., Inc.
Polymer Products Dept.

Eastman Kodak Co.
Eastman Chem. Products,
Inc., subsid. Texas
Eastman Co.

E1l Paso Natural Gas Co.
El Paso Products Co.,
subsid.

Enterprise Products Co.
Enterprise Petrochens
Co., subsid.

Exxon Corp., Exxon
Chem. Co., div. Exxon
Chem. Americas

Getty 0il Co., Getty
Refining & Marketing
Co., subsid.

The BF Goodrich Co.
BF Goodrich Chem. Group

Gulf 0il Corp
Culf 0il Chems. Co.
Petrochems. Div.

InterNorth, Inc.
Northern Petrochem, Co.
subsid. Petrochems. Div.

Marathon 0il Co.

Mobil Corp., Mobil
0il Corp, Mobil Chenm.
Co., div. Petrochenms.,
div.

Monsanto Co.
Monsanto Chem.
Intermediates Co.

Phillips Petroleum Co.
Petrochems. Div.

Orange, IX

Longview, TX

Odessa, TX

Mont Belvieu, TX

Baton Rouge, LA
Baytown, TX
Bayvay, NJ
Delaware City, DE
Bl Dorado, KS
Calvert City, KY

Cedar Bayou, TX
Philadelphia, PA
Port Arthur, TX

Morris, IL

Detroit, MI
Texas City, TX

Beaumont, TX

Chocolate Bayou, TX

Sweeny, TX

45

204

77

172

726
658
181
54
25
59

356
286
91

50
68

109

249

254
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TABLE 3-5 (cont'd)

Sheli Chem. Co. Deer Park, TX 862
Norco, LA 227
Wilmington, CA 50

Wood River, IL 113 -
Standard 0il Co. of El Segundo, CA 48
California. Chevron Richmond, CA 86

Chem. Co., subsid.
Petrochems. Div.

Standard 0il Co. Chocolate Bayou, TX 363
(Indiana) Amoco Sugar Creek, MO 16
Chems. Corp, subsid. Texas City, TX 175

Standard 0il Co. Whiting, IN 136
(Indiana) Amoco 0il Wood River, IL 59
Co., subsid. Yorktown, VA 7

The Standard 0il Lima, OH 122
Co. (Ohio)

Sun Co., Inc. Corpus Christi, TX 45
Sun 0il Co. of PA Marcus Hook, PA 179
subsid. Sun Petroleum Toledo, OH 23
Products Co., subsid

Texaco Inc. Port Arthur, TX 227
Texaco Chem. Co. Div. Port Neches, TX 66

Westville, NJ ~5

Texas City Refining Inc. Texas City, TX 50

Tosco Corp. Duncan, 0K 34

Union Carbide Corp. Seadrift, TX 50
Chems and Plastics Div Taft, LA 191

Texas City, TX 88
Torrance, CA 20
Union 0il Co. of CA Beaumont, TX 29
Union Pacifiec Corp. Corpus Christi, TX 73

Champion Petroleum
Co., subsid.

United States Houston, TX 54
Steel Corp. USS
Chems., Div.

TOTAL 9,980

N N T U T I A
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SODIUM HYDROSULFIDE SOLUTION PRODUCERS AND PRODUCTION VOLUME

Producer
Chem. Products Corp.
Dow Chem. USA
Merichem Co.
PPG Indust., Inc.
Chems. Group

Chem. Division-U.S.

Stauffer Chem. Cc.
Indust. Chem. Div.

Tosco Corp.

West Chem. Products.

West Agro-Chemical Inc.,

subsid.

Witco Chem. Corp.
Argus Chem. Div.

Ine.

TABLE 3-6

Production Site

Cartersville, GA
Magnolia, AK
Houston, TX

Natrium, WV

Delaware City, DE
Dominguez, CA

El Dorado, AK
Eighty Four, PA

Taft, LA

TOTAL

3-21

Annual Capacity
(Thousands of
Metric Tons)

2
n/a

n/a

29

n/a

n/a

55
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state. It appears that the major production of this commodity occurs in West Virginia
and Delaware. Sodium hydrosulfide is used principally in paper pulping; processing of dye
stuffs; in rayon and cellophane desulfurizing; for dehairing hides; and as a bleaching

reagent.

3.3.13 Sodium Hydroxide Solution

Table 3-7 shows producers, production sites and volumes for sodium hydroxide in
the U.S. It can be seen that approximately 13,844,000 metric tons of this commodity are
produced annually. Figure 3-8 shows the U.S, distribution of sodium hydroxide
manufacture by state. The major end uses of sodium hydroxide are in chemical
manufacture; in rayon and cellophane production; in petroleum refining; in pulp and
paper; in aluminum; in detergents, soap, and textile processing; in vegetable oil refining;
for reclaiming rubber; for regenerating ion exchange resins; in organic fusions; for
peeling of fruits and vegetables in the food industry; for laboratory applications; and

etching and electroplating.

3.3.14 Styrene Monomer (inhibited)

Table 3-8 shows producers, production sites and volumes for styrene monomer
(inhibited) in the U.S. This table shows that approximately 4,078,000 metric tons of
styrene monomer are produced annually. Figure 3-9 shows styrene monomer production
by state. It can be seen that 94% of the total produced is manufactured in Texas and
Louisiana by oil, natural gas and chemical companies. Much of the styrene produced is
used captively for production of other chemicals and materials. The major end uses of
styrene monomer are for manufacture of polystyrene plastics; in the production of ion
exchange, alkyl benzene sulfonate and styrene-acrylonitrile polymer resins; as protective
coatings (styrene-butadiene latex; alkyds); in styrenated polyesters; in the production of

rubber-modified polystyrene and copolymer resins; and as intermediates.

3.3.15 Toluene

Table 3-9 shows producers, production sites and annual production volume for

toluene in the U.S. Approximately 591,000 metric tons of toluene are produced
annually. The production of toluene by state is shown in Figure 3-10. It can be seen that
62% of all toluene is manufactured in Texas. Most of the toluene is manufactured from
catalytic reformate from oil and natural gas catalytic cracking operations. The major

end uses of toluene are in aviation gasoline and high-octane blending stock; in benzene,

3-23
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TABLE 3-7
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SODIUM HYDROXIDE PRODUCERS AND PRODUCTION VOLUME

Producers
Aluminum Co. of America

BASF Wyandotte Corp.
Indust. Chems. Group
Basic Chems. Div.

Brunswick Pulp & Paper
Inc., Brunswick Chenm.
co.’ div.

Champion International
Corp. Champion Papers
div.-Chems and
Associated Products

Chemtech Indust. Inc.
Eastern Div.

Convent Chem. Corp.
Diamond Shamrock Corp.
Indust Chems & Plastics

Unit., Electro Chems
Div.

Dow Chemical, U.S.A.

E.I. du Pont de Nenours
& Co., Inc.
Petrochems. Dept.
Freon Products Div.

FMC Corp. Indust.
Chem. Group

Fort Howard Paper Co.

Production Sites

Point Comfort, TX

Geismar, LA

Brunswick, GA

Canton, NC

Pasadena, TX

Solvay, NY

Calvert City, KY,

Deer Park, TX
Delaware City, DE
La Porte, TX
Mobile, AL

Muscle Shores, AL

Freeport, TX
Midland, MI
Oyster Creek, TX
Pittsburg, CA
Plaquemine, LA

Corpus Crhistie, TX

South Charleston, WV

Green Bay, WI
Muskogee, OK

Annual Capacity
(Thousands of
Metric Tons)
165

327

31

29
22

N.A.

127

383
161
533

Uy
164

2,445
282
349
249

1,148

326

290

o



TABLE 3-7 (cont'd)

Gen. Electric. Co.
Engineered Materials
Group Plastics
Business Operations

Georgia-Pacific Corp.
Chem. Div.

Hercules Inc.

ICI Americas Inc.
Petrochems. Div.

International Minterals
and Chem. Corp. IMC
Chem. Group Indust.
Chems. Div.

Kaiser Aluminum and
Chem. Corp. Kaiser
Indust. Chems. Div.

K.A. Steel Chems. Inc.
Steelco Chem. Corp.
subsid.

Linden Chems and Chems.
Div.

Monsanto Co.
Monsanto Chem.
Intermediates Co.

Occidental Petroleum
Corp. Hooker Chem. COrp
subsid. Indust. Chems
Group Operations Div.

Olin Corp.
Olin Chems Group

Pennwah Corp.
Chems Group
Inorganic Chem. Div.

Mount Vernon, IN

Bellingham, WA
Plaquemine, LA

Hopewell, VA

Baton Rouge, LA

Niagra Falls, NY
Orrington, ME

Gramercy, LA

Lemont, IL

Brunswick, GA
Acme, NC
Linden, NJ
Moundsville, WV
Syracuse, NY

Sauget. IL

Montague, MI
Niagara Falls, NY
Tacoma, WA

Taft, LA

Augusta, GA
Charleston, TN
MeIntosh, AL
Niagra Falls, NY

Calvert City, KY
Portland, OK
Tacoma, WA
Wynndotte, MI

54

78
425

32
154

N'A.
79

209

N.A.

104
50
163
86
91

by

82
279
195
562

112
253
508

93

120
188

90
100
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TABLE 3-7 (econt'd)

PPG Indust. Ine. Barberton, OH 127
Chems. Group Lake Charles, LA 1,138
Chem. Division-U.S. Natrium, WV 267
Richardson-Merrell, Inc. Phillipsburg, NJ 3
J.T. Baker Chem. Co.,
subsid.
Shell Chem. Co. Deer Park, TX 104
- Stauffer Chem. Co. Henderson, NE 113
3 Indust. Chem. Div. Le Moyne, AL 77
i St, Gabriel, LA 165
3 Vulcan Materials Co. Denver City, TX 13
- Chems. Div. Geismar, LA 206
g Port Edwards, WI 72
- Vichita, KA 182
j Weyeerhaeuser, Co. Longview, WA 139
8 TOTAL 13,844
3-26
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Producers

American Hoechst Corp
Indust. Chems. Div.
Petrochems. Div.
Plast ¢s Div.

Atlantic Richfield Co.
Arco/Polymers, Inc.,
subsid.; Oxirane
Internat'l., subsid.
Oxirane Chem. Co.
(Channelview)

ALEIAIO ™ LCADAPRMPRIRE PUMACHARTNY  Lle M
'

Cos-Mar. Inc.

Dow=-Chem. USA

El Paso Natural Gas
Co., E1 Paso
Products Co., subsid.

Gulf 0il Corp.
Gulf Oil Chems. Co.
Petrochems. Div..

Monsanto Co.
Monsanto Chen.
Intermediates Co.

Standard 0il Co.
(Indiana) Amoco
Chems. Corp., subsid.

Sun Co., Inec., Sun 0il
Co. of Pennsylvania,.
subsid. Sun Petroleum
Products Co., subsid.

United State Steel
Corp. USS Chems., Div.

______________
----------

TABLE 3-8

Production Sites

Baton Rouge, LA
Bayport, TX

Beaver Valley, PA
Channelview, TX

Carville, LA

Freeport,TX
Midland, MI

Odessa, TX

St. James:, Lg
Texas CTty,.TX
Texas City, TX
Corpus Christi, TX

Houston, TX

TOTAL

3-28

STYRENE MONOMER (INHIBITED) PRODUCERS AND PRODUCTION VOLUME

Annual Capacity
(Thousands of

Metric Tons)
272
408
100
T

590

689
136

115
272
680
27?

36

54

4,078

...................
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TABLE 3-9
TOLUENE PRODUCERS AND PRODUCTION VOLUME

Annual Capacity
(Thousands of

Producer Production Site Metric Tors)

American Petrofina Inc. Beaumont, TX 17
American Petrofina Co.
of Texas, subsid.

Cosden 0il & Chem. Big Spring, TX 23
Co., subsid.

Ashland 0il, Ine. Ashland, KY 14
Ashland Chem. Co. div. North Tonawanda, NY 11
Petrochems. div.

Atlantic Richfield Co. Channelview, TX 15
Arco Chem. Co., div Houston, TX 17

Wilmington, CA 17

Bethlehem Steel Corp. Sparrows Point, MD 7

CF & I Steel Corp. ' Pueblo, CO N.A.

The Charter Co. Houston, TX 5
Charter 0il Co., subsid.

Charter International
0il Co., subsid

The Coastal Corp. Corpus Christie, TX 8
Coastal States Marketing
Inc., subsid.

Crown Central Pasedena, TX 6
Petroleum Corp.

Chem.Div.

Dow Chem. U.S.A. Freeport, TX 2

Exxon Corp. Baytown, TX 57
Exxon Co., U.S.A. )

Getty 0il Co. Deleware City, DE 15
Getty Refining and El Dorado, KS 3
Marketing Co. subsid.

Gulf 0il Corp. Alliance, CA 27
Gulf 0il Chems. Co. Philadelphia, PA 13
Petrochems. Div. Port Arthur, TX 24

3-30
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Kerr-McGee Corp.
Southwestern Refining
Co., Inc., subsid.

LTV Corp. Jones

and Laughlin Steel Corp.

subsid. Eastern Div.
Marathon 0il Co.

Mobil Corp.
Mobil 0il Corp.
MobilChem. Co., div.
Petrochems div.

Monsanto Co.
Monsanto Chem.
Intermediates Co.

Nueoes Petrochem Co.

Phillips Petroleum Co.
Petrochems. Div.

Phillips Puerto Rico Core

Inc., subsid

Shell Chem. Co.

Sun Co., Inc.
Sun 0il Co. of PA,
subdiv, Sun Petroleum
Products Co. Subsid.

Tenneco Inc.
Tenneco 0il Co., div.

Texaco Inc.
Texaco Chem. Co., div.

Union Carbide Corp.

Chems. & Plastices, div.

Union 0il Co. of CA

Union Pacific Corp.
Champion Petroleum
Co., subsid.

United States Steel
Corp. USS Chems., div.

W s W W W, L. W L T L W, TaTa T aT e TaT T s e s TR Yw Te T. Ta e e e '-.'-.1’

TABLE 3-9 (cont'd)

Corpus Christie, TX

Aliquippa, PA

Texas City, TX

Beaumont, TX

Chocolate Bayou, TX

Corpus Christie, TX

Sweeney, TX

Deer Park, TX
Corpus Christie, TX
Marcus Hook, PA
Toledo, COH

Tulsa, OK
Chalmette, LA

Port Arthur, TX
Westville, NJ

Taft, LA

Beaumont, TX

Lemont, IL
Corpus Christie, TX

Clarion, PA
Geneva, UT

TOTAL

20

10
51

23

27
19

21
34

16
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phenol and caprolactam; as a solvent for paints and coatings, gums, resins, most oils,
rubber, vinyl organosols; as a diluent and thinner in nitrocellulose lacquers; as an
adhesive solvent in plastic toys and model airplanes; in chemical processing of benzoic
acid, benzl and benzoyl derivatives, saccharin, medicines, dyes and perfumes; as a source
of toluene diiscyanates (polyurethane resins); in explosives (TNT) manufacture; in the

production of toluene sulfonates (detergents); and as a scintillation counter.

3.3.16 Vinyl Acetate

Table 3-10 shows producers, production sites and annual production volume for
vinyl acetate in the U.S. This table shows that approximately 1,088,000 metric tons of
vinyl acetate are produced annually.' Figure 3-11 shows vinyl acetate production volume
by state. It can be seen that all production of vinyl acetate occurs in the South Central
region, with 1,020,000 metric tons (94% of the total) being manufactured in Texas. The
major end uses of vinyl acetate include the manufacture of polyvinyl acetate, polyvinyl
alcohol, polyvinyl butyral, and polyvinyl chloride-acetate resins which are used in latex

paints; in paper coating; as adhesives; in textile finishing; and in safety glass interlayers.

3.4 SHIPMENT QUANTITIES

Table 3-11 shows the distribution of commodities shipped by various modes of

transportation in the U.S. Data was obtained from the Census of Transportation and

shipment modes were classified as rail, highway and other. Transport modes classified as
"other" include such carrier types as barge, pipeline, and aircraft. Based upon the
classification indices used in the census data several commodities were grouped into
commodity types. Thus, not all modal distributions are commodity specific, but appear
to be indicative of the variation of shipments between (ifferent transportation modes.
Of the 11 commodity classes it appears that the rail mode resulted in the largest
shipment volume in six classes; while both highway and "other" transport classes resulted
in the largest shipment frequency in two classes, respectively. Overall, the rail mode
resulted in 56 percent of all shipments, while the highway resulted in 30 percent and

"other" modes 14 percent

3.5 CONTAINERS REQUIRED FOR SHIPPING

Types of containers which can be used in transporting the chemicals and
propellants are outlined in Title 49 of the Code of Federal Regulations. It shouid be

noted that the types of containers which can be used for highway and rail transport will

3-33
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TABLE 3-10
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VINYL ACETATE PRODUCERS AND PRODUCTION VOLUME

Producer

Borden Inc., Bordon
Chem. Div. Petrochens.
Div.

Celanese Chem. Co., Inc.

E.I. du Pont de Nemours
and Co., Inc.
Polymere Products Dept.

National Distillers &
Chem. Corp.
Chems. Div. U.S. Indust
Chems. Co., Div.

Union Carbide Corp.
Chems & Plastics, div.

Production Site

Geismar, LA
Bay City, TX

Clear Lake, TX
La Porte, TX

Deer Park, TX

Texas City, TX

TOTAL

3-34

Annual Capacity

(Thousands of
Metric Tons)

68
193

193
181

272

1,088
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vary based on the type of commodity being shipped. Various shipping containers are
available including cylinders, tank cars, cargo tanks, portable tank containers, and
overpack containers such as wooden and fiberboard boxes and polystyrene packages. The
following discussion identifies the types of cylinders, tank cars, cargo tanks and portable

tank containers for shipping each chemical.

Commodity specific requirements for container types and specifications can be
found in 49 CFR, Parts 100-179. A list of the applicable container requirements
including restrictions on container specifications and volumes for each commodity is
given in Table 3-12. An overview of container types approved for the 16 commodities is
given in Table 3-13. The container specifications for each chemical are discussed

individually.

3.5.1 Acetone

Acetone, a flammable liquid with a flash point of 0°F, can be shipped in packaging
and containers as outlined in Section 173.119 of 49 CFR. These include 5 gallon glass
carboys; 17E and 17C metal drums; 5, 5A, 5B, 5C, 5M metal barrels or drums; 10 gallon
pails; 42B, 42C or 42H aluminum barrels or drums; cylinders, tank cars, tank motor
velLicles, and portable tank containers. The cylinders, tank cars, cargo tanks and
portable tanks approved for acetone use with the applicable container specifications are
shown in Tables 3-14.

3.5.2 Acetone Cyanohydrin

Acetone cyanochydrin, a Poison B, can be shipped in containers specified in Section
173.346 of 49CFR. These include Spec. 5, 5A, 5B, 5C, 17C, 173, 37A, 37B metal drums; 1
quart glass or earthenware and gallon metal inside containers; cylinders, tank cars, cargo
tanks and portable tanks. The cylinders specified for acetone cyanohydrin are similar to
those for acetone with the exception of specification 4E, 9, 39, 40 or 41 packagings
which may not be charged and shipped with a Poison B material. The tank cars, cargo
tanks and portable tanks specified for acetone cyanohydrin service and applicable

container specifications are shown in Table 3-15.

3.5.3 Acrylonitrile

The types of shipping containers and applicable container specifications for
acrylonitrile are the same as those for acetone with the addition of some drums; inside
and overpack containers (173.119(b)) because acrylonitrile has a higher flash point than

acetone.
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TABLE 3-14

CYLINDERS, TANK CARS, CARGO TANKS, AND
PORTABLE TANK CONTAINERS SPECIFIED FOR ACETONE SERVICE

Cylinders (specifications

section): 3; 3A (178.36) 3AA (178.37); 3B
(178.38); 3BN (178.39); 3D
(178.41); 3E (178.42); 4
(178.48); u4A (178.49); 4B
(178.50); 4BA (178.51); uBW
(178.61); UE (178.68); 9; 25;
26; 38; 39 (178.65); u0; u1

Tank Cars (specifications

section): 103; 103W; 103ALW; 103DW; 104;
104W; 111A60ALWI; 111A60FI;
111A60WI; 111A100W3; 111A100W4;
111A100W6; 115A60WI; 115A60ALW;
115A60W6 (179.200); 105A100;
105A100ALW; 109A100ALW;
109A300W; 112A200W; 112A400F;
1T1UA3L0W (179.100); 106A500X;
106A800XNC; 106A800NCI;
110A500W (179.300)

Cargo Tanks (specifications
section): MC300; MC301; MC302; MC303;
MC3045 MC305 (178.340)3 MC306
(178.341); MC307 (178.342);
MC330; MC331 (178.337)

Portable Tanks (specifications
section): DOT 51 (178.245); DOT 57
(158.253)
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TANK CARS, CARGO TANKS AND PORTABLE TANK
CONTAINERS SPECIFIED FOR ACETONE CYANOHYDRIN SERVICE

Tank Cars (specifications
section):

Cargo Tanks (specifications
section):

Portable Tanks (specifications

section):

3-43

103; 103W; 103A; 103ALW; 103AW;
103BW; 104; 104W; 109A300ALW;
111A60ALW1; 111A60F1; 111A60W1;
111A60WZ; 111A100W4; 115A60W6
(179.200); 105A100; 105A100W
(179.100)

MC300; MC301; MC302; MC303;
MC305 (178.340); MC306
(178.341); MC310 (178.342);
MC312 (178.343)

DOT 51 (178.245)

e a ad
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. 3.5.4 Aerozine-50

&- Aerozine-50 is composed of a 50%/50% mixture of UDMH and hydrazine, and is
. formulated at Rocky Mountain Arsenal for USAF consumption. It can be shipped only in
:," Air Force R-16 and R-17 trailers or commercially owned and operated tank motor
L vehicles covered under DOT exemption DOT-E3121. The commercially owned vehicles
._. are operated by WS. Hatch Co., Pacific Intermountain Express, and Lemmon Transport
;:: Co., Inc.

3.5.5 Ethyl Acrylate

Shipping containers and applicable container specifications for ethyl acrylate are

the same as those for acrylonitrile.

3.5.6 Hydrocyanic Acid

Hydrocyanic acid can be shipped in metal cans surrounded by absorbent inert
material overpacked in wodden or fiberboard boxes with waterprcof liners; metal
cylinders or tank cars as a Class A poison. The types of cylinders and their specifications
approved for hydrocyanic acid service are 3A480 (Section 178.36), 3AA480 (Section
178.37), and 3A480X (Section 178.43). The tank cars in which hydrocyanic acid can be
shipped with the sections of 49CFR detailing the specifications are 105A500W (Section
2 179.100) and 105A600W (Section 179.101). Each tank car in HCN service must be
stencilled "Hydrocyanic Acid" as per Section 172.330 of 49CFR.

Dl ety
DOFEE!

s 4

}': 3.5.7 Isobutane

Isobutane can be shipped in cylinders, tank cars, cargo tanks and portable tank

AP Dyt

containers as a flammable gas. Table 3-16 shows the types of cylinders which can be
t.;" used for shipping isobutane.
¢
- The types of tank cars for shipping isobutane along with the specification sections
- are 105A100 (179.100), 105A100W (179.100), 111A100W4 (179.200), 105A200W (179.100),
: 105A200ALW (179.100), 105A300W (179.100), 112A340W (179.100), 114A340W (179.100),

114A400W (179.170), 105A400W (179.100), 112A400F (179.100), 112A400W (179.100),
105A500W (179.100), 106 A500X (179.300) and 105A600W (179.100).

.
SR
e

The cargo tanks and portable tank containers permitted for isobutane service are
the DOT 51 (Section 178.245), MC 330 and MC 331 (Section 178.337).

3-44
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TABLE 3-16

CYLINDERS APPROVED FOR SHIPPING ISOBUTANE
(LIQUEFIED PETROLEUM GAS)

Cylinders (specifications
section):

..................

3; 3A (178.36); 3AA (178.37);
3E (178.42); 4 (178.48); UuA
(178.49); 4B (178.50); 4BA
(178.51); 4B2Y4OET (178.55); 4BW
(178.61); 4R240X; 4B2UFLW
(178.54); 4E (178 68). 9 25;

263 38; 39 (178.65);

LI A P N T U Y o Ta
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3.5.8 Methanol

Methanol can be shipped in glass carboys, drums and barrels, pails, glass, and
earthenware containers, aluminum drums, cylinders, tank cars, cargo tanks and portable
tank containers as a flammable liquid with a flash point of 65°F. The specified shipping
containers and applicable sections of 49 CFR detailing container specifications are the

same as those for acrylonitrile.

3.5.9 Methyl Bromide

Methyl bromide can be transported in specification 5A metal drums; overpacked 1
pound metal cans; cylinders; tank cars; and cargo tanks. The cylinders, tank cars and
cargo tanks specified for methyl bromide service with the applicable container

specification sections of 49 CFR are shown in Table 3-17,

3.5.10 Monomethylamine Nitrate (PRM)

In 1968 Dupont was authorized by the DOT ’> ship this material classed as a
flammable solid, further identified as an 85-86% aqueous solution of monomethylamine
nitrate crystals in DOT specification 103ALW and 103W tank cars (179.200) and MC306,
MC307 and MC312 cargo tanks. However, following the explosion at the Apple Yard in
Wenatchee, WA in 1974, the special permit DOT5737 was suspended.

3.5.11 Propylene

Propylene, like isobutane, is a liquefied petroleum gas and can be shipped in the

same container types as isobutane.

3.5.12 Sodium Hydrosulfide

Sodium hydrosulfide is not a DOT regulated hazardous material and has no

required container or container specifications in 49 CFR.

3.5.13 Sodium Hydroxide

Sodium hydroxide solution can be shipped in Specification 5 metal drums, in glass,
earthenware, polyethylene or metal inside containers in certain quantities with overpack
fiberboard or wooden boxes, tank cars, cargo tanks and portable tank containers as a

corrosive liquid. The tank cars, cargo tanks and portable tank containers specified for




- TABLE 3-17

CYLINDERS, TANK CARS AND CARGO TANKS
SPECIFIED FOR METHYL BROMIDE SERVICE

Cylinders (specification

- section): 34225 (178.36); 3AA225
(178.37); 3B225 (178.38);
3E1800 (178.42); u4a225
(178.49); uB225 (178.50);
4BA225 (178.51); UBW225
(178.61)

:
%
g
i —
r
d

Tank Cars (specification
section): 105A100 (179.100); 105A1COW
(179.100); 111A100W4 (179.200);
106A500X (179.300)

Cargo Tanks (specification
section): MC 330, MC 331 (178.337)

3-47




T e P A L A Y . .

G ot dave. By 2 anced Bect Jnnsit et e gk Ainat Mt it Riatt il

sodium hydroxide liquid service and the container specification sections in 49 CFR are

given in Table 3-18.

3.5.14 Styrene

Styrene, a flammable liquid with a flash point of 93°F can be transported in the

same shipping container types as acrylonitrile.

3.5.15 Toluene

Toluene, a flammable liquid with a flash point of 40°F, can be shipped in the same

container types under similar constraints as acrylonitrile.

3.5.16 Vinyl Acetate

Vinyl acetate, a flammable liquid with a flash point of 18°F, can be shipped in the

same container types with their applicable specifications as acetone.

3.6 COMMODITY FLOW PATTERNS

A generalized orgin-to-destination pattern was established for the chemicals and
propellants between the concensus geographic divisions in the United States. The states
included in each of the census geographic divisions are shown in Figure 3-12. The
categorization of each commodities shipment origin involved identifying the state in
which the chemical has a production plant and then grouping these state specific data

into a regional format. Thus, region specific production/origin data was formulated.

To determine the quantity shipped to and consumed in each region the

classification indices in the Census of Transportation were once again used. Data was

provided as to the quantity of each commodity class being consumed in each region.
Thus, a generalized origin-to-destination pattern was completed. The origin-to-
destination pattern for each commodity class found in the census data are given in Tables
3-19 through 3-29. Figure 3-13 shows the variation between production volume and
consumption volume for each commodity class by geographic region. It can be seen that
the majority of the commodities are produced in the West South Central Region while
total U.S. consumption exceeds ten percent in each of six different regions.
Origin-to-destination patterns in terms of Aerozine-50 were collected from the
USAF Directorate of Energy Management at Kelly AFB, Texas. All Aerozine-50
manufactured in the U.S. is produced from hydrazine and UDMH at Rocky Mountain

3-48
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- TABLE 3-18

j TANK CARS, CARGO TANKS AND PORTABLE TANK
CONTAINERS SPECIFIED FOR SODIUM HYDROXIDE SERVICE

! Tank cars (specification

= section): 103 (179.200); 103W (179.200);

s 103A (179.200); 103AW

F (179.200); 103B (179.200);

§ 103BW (179.200); 104 (179.200);

- 104W (179.200); 1054100

- (179.100); 105A100W (179.100);

N 111460F1 (179.200); 111A60W1

ﬁ- (179.200); 111A60W2 (179.200);
111A100F2 (179.200); 111A60WS
(179.200); 111A100W4 (179.200)

Cargo Tanks (specification

. selection): MC 303; MC 310; MC 311; MC 312

S (178.343)

; Portable Tanks (specification

: section): DOT 57 (178.253); DOT 60
(178.255)




-

a2
r' R

Arsenal near Denver. This data showed that 92 metric tons (101 tons) are shipped by
highway trailer and 155 metric tons (170 tons) are shipped by rail tank car. Table 3-30
and Figure 3-14 shows the trailer routes of Aerozine-50 from Rocky Mountain Arsenal to
Little Rock AFB, McConnell AFB, Davis-Monthan AFB and Vandenburg AFB.
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TABLE 3-19

ORIGIN-DESTINATION OF SODIUM COMPOUNDS
(SODIUM HYDROSULFIDE)

Quantity
Produced
Census In Region
Geographic (Thousands of
Division Metric Tons)
Pacifiec 4
Mountain -
West North Central -
West South Central 2
East North Central -
East South Central -
South Atlantice 49

Middle Atlantice
New England
TOTAL (U.S.) 55

Quantity

Consumed

In Region
(Thousands of
Metric Tons)
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TABLE 3-20

ORGANIC CHEMICAL PRODUCTS (ACETONE,
ACRYLONITRILE, ETHYL ACRYLATE)

Quantity
- Produced
1 Census In Region
Geographic (Thousands of
_ Division Metric Tons)
' Pacific 60
- Mountain -
' West North Central 25
} West South Central 1,387
; East North Central 550
5 East South Central 158
- South Atlantie 82
' Middle Atlantic 276
. New England -
2,538

TOTAL (U.S.)

B D e
......

ORIGIN-DESTINATION OF MISCELLANEOUS ACRYLIC

Quantity
Consumed
In Region
(Thousands of
Metric Tons)
88
25
131
642
336
374
399
498
45
2,538

S TS Y,
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TABLE 3-21

ORIGIN~DESTINATION OF MISCELLANEOUS CYCLIC
ORGANIC CHEMICAL PRODUCTS (STYRENE)

Quantity Quantity
Produced Consumed ‘
Census In Region In Region
Geographic (Thousands of (Thousands of
Division Metric Tons) Metric Tons)
Pacific - 69 |
Mountain - 130
West North Central - 6
West South Central 3,842 180
East North Central 136 107
East South Central - 86
South Atlantic - 47
Middle Atlantic 100 2,807
New England - 646
TOTAL (U.S.) 4,078 4,078

Phrtn

P AChe TR
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- TABLE 3-22
ORIGIN-DESTINATION OF ALCOHOLS
| (METHANOL)

Quantity Quantity

- Produced Consumed

Census In Region - In Region

Geographic (Thousands of (Thousands of
Division Metric Tons) Metric Tons)
' Pacific - 2,050
Mountain ' - 20
West North Central - 308
West South Central 4,878 837
- East North Central - 610
‘ East South Central - 367
;-- South Atlantic 163 418
! Middle Atlantic - 323
T__ New England - 108
ﬁ' TOTAL (U.S.) 5,041 5,041
P
L.
3-55




TABLE 3-23

ORIGIN-DESTINATION OF ORGANIC ACIDS
AND SALTS (VINYL ACETATE)

Quantity
Produced
Census In Region
Geographic (Thousands of
Division Metric Tons)
Pacifiec -
Mountain -
West North Central -
West South Central 1,088
Y East North Central -
E East South Central -
f South Atlantic -
§ Middle Atlantic -
New England -
TOTAL (U.S.) 1,088

LARS
)
»

i) .'-""~

Y A‘L'.??r.

3
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Quantity

Consumed

In Region
(Thousands of
Metric Tons)

3
153
804

16
19
73
20

1,088

.....
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TABLE 3-24

ORIGIN-DESTINATION OF INDUSTRIAL
ORGANIC CHEMICALS, NEC.
(ACETONE CYANOHYDRIN)

Quantity
Produced
Census In Region
Geographic (Thousands of
Division Metric Tons)
Pacific na
Mountain na
West North Central na
West South Central na
East North Central na
East South Central na
South Atlantic na
Middle Atlantic na
New England na

e e e A e e T W TR AR T ® T 4 T = w0 Ty mYT a Ve T

Quantity

Consumed

In Region
(Thousands of
Metric Tons)

na
na
na
na
na
na
na
na
na




- TABLE 3-25
o ORIGIN-DESTINATION OF INDUSTRIAL

INORGANIC ACIDS
(HYDROCYANIC ACID)

Quantity Quantity
Produced Consumed
Census In Region In Region
Geographic (Thousands of (Thousands of
Division Metric Tons) Metric Tons#*)
Pacific - 1
Mountain - -
West North Central - 1.5
West South Central hyy 2
East North Central - 5
East South Central 106 2
South Atlantie - 2
Middle Atlantic 1 2
New England - 1
TOTAL (U.S.) 551 16.5

¥ Ninety-seven percent of the ECN produced is used as a by-
product of other processes, and that three percent is sold on the
merchant market thereby entering the transportation system. This
value represents the three percent transported from all HCN
production.

3-58
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TABLE 3-26

ORIGIN-DESTINATION OF LIQUEFIED
PETROLEUM AND COAL GASES
(ISOBUTANE, PROPYLENE)

Quantity Quantity
Produced Consumed
Census In Region In Region
Geographic (Thousands of (Thousands of
Division Metric Ton-’ Metric Tons)
Pacific 240 1,206
Mountain 7 176
West North Central 162 913
West South Central 8,425 1,512
East North Central 755 572
b East South Central 148 2,432
3 South Atlantic 65 2,397
i Middle Atlantic 467 874
- New England - 187
TOTAL (U.S.) 10,269 10,269
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TABLE 3-27
ORIGIN-DESTINATION OF INDUSTRIAL GASES, NEC

(METHYL BROMIDE)

Quantity Quantity
Produced Consumed
Census In Region In Region
Geographic (Thousands of (Thousands of
Division Metric Tons) Metric Tons)
Pacific na 35
Mountain na 15
West North Central na 67
West South Central na 53
East North Central na 1,074
East South Central na 181
South Atlantic na 264
Middle Atlantic na -
New England na -
TOTAL (U.S.) s 1,629
3-60
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Census
Geographic
Division
Pacific
Mountain
West North Central
West South Central
East North Central
East South Central
South Atlantie
Middle Atlantic
New England
TOTAL (U.S.)

A RN

TABLE 3-28

ORIGIN-DESTINATION OF SODIUM ALKALIES
(SODIUM HYDROXIDE)

Quantity

Produced

In Region
(Thousands of
Metric Tons)

8,

1,
1,

79

13,

3-61

939
295
679
768
293
325
u6e

8uy

Quantity
Consumed
In Region
(Thousands of
Metric Tons)
1,077
215
479
2,168
2,722
2,506
3,204
411
13,844




TABLE 3-29

ORIGIN-DESTINATION OF CRUDE PRODUCTS
FROM COAL AND PETROLEUM TAR

(TOLUENE)
! Quantity Quantity
2 Produced Consumed
- Census In Region In Region
! Geographic (Thousands of (Thousands of
Division Metric Tons) Metric Tons)
i Pacific by -
5 Mountain - -
3 West North Central 3 -
. West South Central 398 372
2 East North Central 42 -
3 East South Central 14 154
H South Atlantic 22 -
pos
4 Middle Atlantic 57 65
o New England 11 -
2 TOTAL (U.S.) 591 591
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TABLE 3-30
AEROZINE-50 (TITAN II PROPELLANT)

TRAILER SHIPPING ROUTES

ORIGIN: ROCKY MOUNTAIN ARSENAL, DENVER CO

ROUTE AND DESTINATION: I-25
SOUTH TO HWY 87 TO I-40 EAST TO LITTLE ROCK AFB, AR

ROUTE AND DESTINATION: I-70 EAST TO I-135
SOUTH TO McCONNELL AFB, KS

ROUTE AND DESTINATION: 1I-25 SOUTH TO I-10
WEST TO DAVIS MONTHAN AFB, AZ

ROUTE AND DESTINATION: I-70 WEST TO I-15 TO
HWY 58 TO HWY 14 TO HWY 101 TO VANDENBERG AFB, CA
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4. ACCIDENT ASSESSMENT

Accident statistics for 1971 through 1980 involving the additional 16 chemicals

] 4"’.“‘}‘.' e

and propellants are presented in Table 4-1. This table shows accidents involving
methanol (methyl alcohol) accounted for the largest percentage (49%) of the total
“Radit accidents and for 54 percent of the highway and 42 percent of the rail accidents

occurring from 1971 to 1980. Sodium hydroxide involvement in accidents was the next

ey g

highest with 17 percent of the total accidents, 21 percent of highway and 12 percent of
rail accidents. The remaining materials with significant accident rates over this time
i‘ period included the LPGs isobutane and propylene, acetone, toluene, styrene, vinyl
h - acetate, ethyl acrylate and acrylonitrile. On a modal basis, acetone, methyl bromide,
methanol, sodium hydrosulfide, sodium hydroxide and toluene were involved in more
accidents by highway, while acetone cyanohydrin, acrylonitrile, ethyl! acrylate,
hydrocyanic acid, LPGs, styrene and vinyl acetate were involved in more accidents by
C-- rail. Most of the fatalities and injuries which occurred in this sample were associated
with accidents involving LPGs. This is also true of the accident costs. The total costs of
the accidents from 1971-1980 involving these materialsis approximately $25 million

ﬁ which averages $4,700 per accident.

The following sections present an assessment of 29 NTSB-investigated accidents

and the events at Mississauga in Ontario, Canada in terms of initial response, emergency

- special equipment and materials, on-scene coordination and communications, hazardous
!— materials identification and location, release handling jprocedures, firefighting
. procedures, cleanup and disposal procedures, structural integrity assessment and

- wreckage removal procedures.

A listing of the accidents studied can be found in Table 4-2. These accidents

R N

]
\

involved both rail an” highway mode, spanned twelve years (1968-1979), involved in-

service derailments, switching accidents, overspeed impacts in yards, semi-trailer tanker

truck collisions, overturns and explosions, caused 96 deaths, more than 1,600 injuries, and

cost over $40 million in property damage, not to mention third party liability damage

suits and environmental clean-up, disposal and monitoring costs. These accidents

{

i L SR 4

occurred in both urban and rural areas under widely differing climatic conditions and

- o

provide a broad representative sample of accident types and conditions, materials
,f’ involved, hazards encountered, response efforts mounted, emergency response
3 capabilities and the differing perceptions of the effectiveness of accident handling

- methods.

41
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Date

P 01/01/68

01/25/69

02/18/69

09/11/69

11/29/69

05/30/70

04/02/71

08/08/71
10/19/71

= 01/22/72

03/09/72

...............
................

LA v auma Y

Place

Dunreith, IN

Laurel, MS

Crete, NE

Glendora, MS

NJ Turnpike
Exit 2

Brooklyn, NY

Berwick, ME

Near Gretna,
FL

Houston, TX

East St.
Louis, IL

Lynchburg,
VA

TABLE 4-2

ACCIDENTS STUDIED

Type

Dr, train
collision

Dr

Dr

Dr

Tank truck/
car
collision

Tank truck

Tank truck

Trueck

Dr

Rail yard
accident

Semitrailer
overturn

PP PN

Conditions

te puncture, release,
fire explosion; vinyl
chloride, ethylene oxide
explodes

15te LPG; Army EOD vent &
burn 2te

tec NH, rupture & release;
couplgr olow, brittle
steel at ambient T of 4°F

8tc vinyl chloride; fire &
explosion

LPG; leak (12 gph)/
transfer

Liquefied oxygen,
explosion/fire; tank
contamination

Sodium hydrosulfide; off-
load to contaminated
storage tank, hydrogen
sulfide gas emitted

Cylinders methyl bromide;
cargo not adequately
secured; improper
cylinders

2tc vinyl chloride
punctured, ignition &
fire; 45 min later rupture
and rocket of another tc

Coupler override, puncture
tc propylene - explcsion/
fire

*
LPG 9200 gal spill
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Date

09/21/72

02/02/74

07/19/74

08/16/74

09/21/74

04/29/75

05/11/76

05/16/76

09/24/77

11/09/77

02/22/78

02/26/78

03/29/78

Place
NJ Turnpike
Exit 8

Oneonta, NY

Decatur, IL

Wenatchee,
WA

Englewood"
Yard,
Houston, TX

Near Eagle
Pass, TX
Houston, TX
Glen Ellyn,
IL

Beattyville,
KY

Pensacola,
FL

Waverly, TN
Youngstown,
FL

Lewisville,
AK

Type

Semitrailer
overturn

Dr

Railyard
accident

Railyard
accident

Railyard
accident

Semitrailer
overturn

Tank truck
overturn
Dr

Tank truck
Dr

Dr

Dr

Dr.

4-5
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TABLE 4-2 (cont'd)

Conditions

Propylene 7,200 gal spill;
fire impingement & rupture

Tte LPG; one tc ruptured,
fire

Overspeed impact, coupler
override, puncture; 5tec
isobutane release,
explosion

Detonation 10,000 gal
monomethylamine nitrate
(PRM)

Overspeed impact, coupler
override, puncture;
butadiene release,
explosion

fire,
8,748 gal LPG release,
fire, explosion

NH3 release, 7,500 gal
te punctured, 20,000 gal
NH3 released

8,000 gal gasoline
released, fire

2tc NH4 punctured,
releasg

Subsequent rupture,
ignition, explosion LPG tc

2te C12 punctured, release

tc vinyl chloride rupture,
explosion, fire
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N TABLE 4-2 (cont'd)

i - Date Place Type Conditions

' 10/17/78 Claxton, KY Dr Vinyl chloride,
(Dawson ethyl acrylate; vent and

L Springs, KY; burn te vinyl chloride

- Princeton,

i KY)

- 04/08/79 Crestview, Dr 2tc NH, rupture, rocket

b FL 1te C15 leaking

e 11/08/79 Inwood, IN Dr Fire, release acetic

’ anhydride, isobutyl

! alcohol, ethylacrylate,

o methacrylic acid, butyl

X cellosolve

) 11/10/79 Mississauga Dr 22tc LPG, Cl,, styrene,

Ontario, toluene, caustic soda; Tte
Canada LPG ruptured; 3tc LPG

ruptured, exploded; te C12
punctured, leaking

11/11/79 Molino, FL Dr 6 LPG te, tc ethanol,

S styrene monomer, acetone;
4 LPG tc on fire; vent and
burn all 9tc

NOTE: Dr = derailment

tec = tank car
3 LPG = liquefied petroleum gas
o NH3 = ammonia
e Cl, = chlorine
F"
g
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- The methodology used in the assessment of the mitigation activities in the
accidents involved:
° Cataloging the accidents chronologically.

° Identifying and cataloging information relevant to each accident and
each accident mitigation activity on a hazardous material
transportation accident evaluation data sheet.

° Performing an assessment of each activity for the purpose of
identifying chronological changes/improvements in any area of
hazardous materials transportation accident mitigation.

The following sections present the results of this in-depth analysis.

4.1 NOTIFICATION/EMERGENCY RESPONDERS

As a result of an in-depth procedural analysis of hazardous materials
transportation accidents it was observed that emergency response personnel were, for
the most part, notified of the accident by either the railroad conductor, truck driver,
- carrier's dispatcher or local citizens. Other individuals and organizations were also

involved incidentally in the reporting of hazardous materials accidents to local
- emergency response organizations. These included fire department personnel, passing
motorists, local residents, state police department personnel and other railroad
employees, but the occurrence of these individuals/organizations notifying emergency-
response personnel was less frequent than notification by the carrier personnel involved.

For all the accidents reviewed notification time of emergency response personnel
ranged between one and thirty (30) minutes. It was found that notification time did not

significantly change over the accident time span reviewed. However, notification time

should always be minimiz:d so that emergency response personnel can be called and
arrive on-scene within a few minutes after an accident occurs. Improved guidelines for
- notification of emergency response personnel need to be developed tc ensure that
properly trained and equipped personnel can be dispatched to an accident involving
. hazardous materials promptly, with as many accurate details as possible. The on-scene
[ arrival times for fire, police, and other emergency response teams were relatively short
once notification was effected. The need for accurate infoxl-mation, espe:ially the
identity and hazards of the material(s) involved, was repeatedly highlighted as fire
fighters were not aware of the extent or intensity of hazards of LPG fires or teams

. arrived on-scene without sufficient breathing apparatus.

An empirical analysis of the accidents shows that the initial notification time for

- railroad hazardous materials transportation accidents is approximately 10 and for
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highway accidents roughly seven minutes, a difference of three minutes between the two
modes of transportation. This difference is probably because rail traffic is in more
remote areas, generally, However, time series analyses of railroad accident notification
times show that, for the accidents reviewed, initial notification time has increased since
1975. From 1968 through 1974, notification time averaged approximately one minute.
However, for the period 1975 through 1980, notification time following railroad accidents
increased to an average of 15 minutes. An examination of notification time for highway
accidents showed an average of seven minutes from 1968 through 1980. Once response
authorities were notified of the occurrence of an accident, it took an average of 14
minutes for response teams to arrive at the scene. This resulted in a minimum of 29
minutes from occurrence of a rail accident to the arrival of police, fire, and/or other
response teams on-scene and 21 minutes for a highway accident. It needs to be
emphasized that the NFPA considers 3 minutes to be the maximum time necessary to
respond to a fire. Therefore, guidelines are needed to decrease notification and response
time to hazardous materials transportation accidents. These guidelines should facilitate
more accurate information from the scene, more rapid deployment of personnel,

equipment and gear to the scene and increase personal safety of responding individuals.

4.2 EMERGENCY RESPONSE/CONTINGENCY PLAN

The second area assessed was the awareness and utilization of the federal/state/
community contingency plan by a locality at the scene of a hazardous material
transportation accident. Any unique provisions of contingency plans for special handling
of specific hazardous materials, community/shipper response agreements, and mutual aid
agreements between nearby communities and between communities and neighboring

military installations were identified.

During the period 1968 through 1973, a total of 36 percent of the communities in
which serious hazardous materials transportation accidents occurred had existinz local or
state contingency plans which were implemented/used on-scene. However, for the period

1974 through 1979, this figure increased tc 63 percent.

Since the update and expansion of the National Oil and Hazardous Substances
Pollution Contingency Plan in 1978, the number of communities having contingency plans
has increased. I'owever, this analysis also indicates that all of the existing contingency
plans that have been activated during HM accidents were designed for generic
emergencies such as nuclear attack, natural disaster, warfare, and terrorism and none

dealt specifically with response to hazardous materials transportation accidents. In this
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regard, it is recommended that specific annexes be developed for integration into each
state/community contingency plan which deals specifically with response to hazardous
materials transporation accidents. It is believed that hazardous material contingency
plans are needed for timely and safe response to hazardous materials transportation
accidents. The description of components and mechanisms for developing and utilizing
hazardous material transportation accident contingency plans by local communities are

discussed in detail in Section 5 of this report.

4.3 EMERGENCY SPECIAL EQUIPMENT AND MATERIALS

For 9 (31 percent) of the 29 accidents reviewed in-depth it was observed that no
reference was made to specialized equipment and materials available on-scene at the
transportation emergency. In fact, at an additional 9 (31 percent) of the transportation
accidents reviewed the only emergency special equipment and materials available on-
scene were normal operational firefighting apparatus and ambulances. Of the remaining
11 (38 percent) of the hazardous material transportation accidents reviewed emergency
special equipment and materials included gas masks; self-contained breathing apparatus;
communications equipment; material identification information such as "chem cards;"
use of a helicopter for air surveillance of vapor clouds and evacuation; mdubile hazardous
material emergency response van; analytical monitoring equipment; mobile command

post; and explosive devices for "vent and burn" operations.

The utilization of special emergency equipment, materials, and techniques at
serious transportation accidents has not become standard procedure until the last few
years and still appears to depend on the resources, sophistication and pre-planning done

in the community in which the accident occurs.

For information concernings the types of personal protective clothiag, gear,
equipment and treatment chemicals which should be used on-scene refer to Sections 3.1.6
and 3.1.7 of the Task 4 "Draft Guidelines Manual.”

4.4 ON-SCENE COORDINATION AND COMMUNICATIONS

4.4.1 Highway Accidents

The local county or state police are typically the first emergency response
personnel to arrive on-scene. This may occur because a police patrol vehicle is in the
vicinity of the accident and the officer has seen or heard the accident, passing motorists

may pass on the information or he may have been notified of the accident via radio

4-9
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transmission from the police dispatcher, in which case he will proceed directly to the

accident,

The local fire department typically arrives after the first police unit(s) and in
general has the responsibility for mitigating the potential dangers associated with the

accident.

From the NTSB highway accident reports reviewed, it appears that response
personnel have not significantly changed their communications techniques nor are
changes indicated in coordinating response efforts at the scene. Response to the highway
accidents studied was in general rapid, well-coordinated and effective in addressing the

situation.

4.4.2 Railroad Accidents

From the NTSB railroad accident reports reviewed, it appears that on-scene
communication and coordination techniques have been changing significantly. Prior to
1977, communication and coordination between response personnel was ili-defined,
haphazard and subject to change. Communications at large accidents (e.g., Waverly, TN)
involving multiple fire, police and rescue unit response have been disastrous as each
community had a distinct radio frequency, thus eliminating effective coordination of
firefighting and rescue resources. Additional problems have occurred in terms of "who's
in charge" at large rail accidents. Both cases of no one in charge (e.g., Oneonta, NY) and
too many "chiefs" (e.g., Youngstown, FL) were equally destructive to safety and
effective handling of a dangerous situation. There are exceptions to this, but these
exceptions are generally in areas where railroads or the community have available radio
and communication equipment which can be made available to response personnel. The
utilization of communications equipment at an accident site requires more effective
coordination between response crews, thus improving communications and providing more

Al

complete assessment of the accident site from severa’' stategic locations.

During the years following 1977, a trend begins to emerge with each accident site
presided over by an on-scene coordinator designated by law or arpcinted of rnccessity.
This is in large part due to the requirements of National Oil and Hazirdous Substances
Pollution Continzency Plan, but also because of the increasing awareuess and knowledge
of response officials cast in the role of handling these emergencies. In the past, this
function has often fallen within the domain of the local fire department. More recently,
if the accident warrents activating the National or Regional Response Team, the On-

Scene Coordinator (OSC) is an official with the Environmental Protection Agency (EPA)

4-10
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or the U.S. Coast Guard. In other cases, OSCs are typically a member of different
response agencies (i.e., fire department, Civil Defense Agency, state police) and are

designated in the local/state emergency plan.

Railroads have complained in the past about the sometimes inconsistent direction
of the OSC which may conflict with state and local official dictates. Thus it is necessary
that effective interface between the federal, state and local authorities be pre-planned
to preclude confusion and inconsistency. The management priorities of the accident also
ought to be detailed and understood by all parties involved since each has his own
"primary" priority and this can lead to teams working against one another or unwittingly

undoing previous accomplishments.

4.5 HAZARDOUS MATERIAL IDENTIFICATION AND LOCATION

An analysis of the methods used for identifying and locating hazardous materials
involved in railroad and” highway transportation accidents was performed. It was
observed that methods for identifying a hazardous material ranged from the use of tank
placards; smell of material; use of waybill, bill-of-lading, consist or "chem card"
documentation; specific service stencilling; to contact with CHEMTREC. In one instance
DOT placards were burned in a fire requiring the use of other documentation for
identifying the commodity hazard class. For both the highway and rail modes it appears
that no major improvements were made during 1968 through 1979 for visually identifying
the hazardous materials involved. Recent enactment of the DOT regulation which
requires the use of UN identification numbers on DOT placards may prove to be a
significant improvement in the identification of hazardous materials involved on-scene,
but this improvement will require increased distributicn of manuals which provide the
code key for identifying the hazardous materials by UN numbers. This information can

be found in the DOT Emergency Response Handbook. Other methods for identifying M

are needed, especially thcse which can be used remotely. At this time, hcwever, any

such techniques are still in the developmental stages.

4.6 RELEASE HANDLING PROCEDURES

The examination of release handling procedures used at rail and highway accidents
yvielded the following methods: (1) allowing the material to burn ou:; (2) verting and
burning the tanks with explosive charges; (3) applying fog spray to released vapors to
dilute their concentration as well as for the purpose of introducing turbulence :into the

material to allow more rapid dispersal; (4) applying patches or plugs to holes; an: 3 in-

4-11
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field transfer to other containers. Several of the accidents, however, resulted in ruptuse
release, explosion and fire and no release handling procedures could be applied.

The methods used for handling relesses of HMs appear to be dependent on the
accident conditions, the nature and condition of the HM released and availability of
equipment and materials for approaching and patching/plugging leaks and equipment for
in-field transfer of lading.

The philosophy of handling releases of compressed, flammable gases involving fire
appears to have shifted from allowing the material to burn out at equilibrium to
accelerating burning by further venting the container. By allowing material to burn out
under ambient conditions exposures to unprotected individuals would be long-term small
concentration exposures. The problem with this approach is that it often took several
days for the material to burn completely and this stopped commerce on the same rail line
or highway; necessitated citizens being away from their homes for long periods of time;
and substantially increased the overall costs associated with the accident.

The options for handling releases of hazardous material can be prioritized based
upon financial and time constraints, probable exposure to resident population and safety
risk to responding personnel. This ranking shown below has been developed based on the

aforementioned factors.

Financial " Probable Safety Risk to
Release Handling and Time Exposures Responding
Approach Constraints to Population Personnel
Patch or plug leak Low cost, Low High
relatively short-term short-term
quick exposure exposure
Off-load material Low cost, Low High
can be time- short-term short-term
consuming exposure exposure
Vent and burn Costly method, High High
lessens time short-term short-term
considerably exposure exposure
Allow material to Low cost Low Low
burn out method, very long~-term long-term
extremely exposure exposure
time~consuming
4-12
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It must be noted, however, that vent and burn operations can be performed only under
rigorous controls in remote areas of low population density because the risk associated
with this method to unprotected individuals is very high.

4.7 FIREFIGHTING PROCEDURES .

. The analysis of firefighting procedures used on-scene reveals that two activities
were always performed at the accident site. First, intact tank containers near or
impinged by fire were cooled with deluge water spray. This was done to cool and
maintain the temperature of the tank, thus minimizing the risk of a tank rupture or a
BLEVE. Second, hazardous material fires were extinguished when possible with either
the use of foam or water. In some cases, the car was inaccessible, the fire too intense to
allow firefighters to approach or ensuing explosions caused firefighters to draw back and
reposition. Other spot fires on-scene or nearby were also handled effectively by the
firefighting teams.

Firefighters also use fog water spray to knock down hazardous vapors such as
ammonia and chlorine at an accident scene. However, care must be taken when directing
water streams at leaking containers or problems like the one in Mississauga may occur.
The accident in Mississauga saw the puncture of a car of chlorine along with several LPG
fires and other HM releases. To reduce Cl, vapors, firefigliters applied water to the tank
car. Water entered the tank car, reacted with Cl, to form a solid chlorine hydrate. The
car was subsequently patched, but it took 4 days to vacuum pump the Cl, to a tank truck

because of the solid residue.

Fire hazards were increased at some of the accidents reviewed because the
accident occwrred in inaccessible areas where no fire hydrants were available on-scene.
At one such accident water had to be pumped from a nearby river while, at another
incident, hose lines had to be pulled several hundred feet to a rail yard to fight a fire.

These situations may still exist, but fire fighting technology has progressed
. markedly in the last few yeafs. Another problem historically associated with firefighting
at hazardous materials transportation accidents is the lack of adequate training of
response personnel. However, many training programs have been developed by the DOT,
DOD and NFPA on this subject and fire fighting personnel appear to be better prepared
. today for handling fires associated with hazardous materials accidents.
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4.8 CLEANUP AND DISPOSAL

The analysis of cleanup and disposal activities indicated very little information
concerning this phase of accident management. Some difficulties identified during the
cleanup and disposal operations for the accidents under investigation include: adding
water to a concentrated pool of spilled material causing violent splattering and boiling;
inability to arrive at a consensus on cleanup and disposal method by all parties involved
due to the lack of written guidelines; unnecessary venting of material in a highly
populated area; uncontrolled runoff of contaminated firefighting and tank cooling water
into water bodies; and contamination of underground water supplies.

Based upon the availability of information, it was observed that not until 1978 did
any major efforts in the cleanup and disposal methods area occur. This was probably due
to two factors. First, the National Oil and Hazardous Substances Pollution Contingency
Plan was updated and expanded in 1978. This measure established a coordinated
mechanism for on-site accident management through the National Response Team and
the designated regional response team and on-scene coordinator with a specific mandate
to mitigate hazards while minimizing environmental pollution. Second, EPA was and is
performing extensive research on cleanup and disposal technology and this information is
being published as well as being presented and publicized at national meetings and
seminars.

Further emphasis has been placed upon the need for adequate disposal of
hazardous residues following the passage of the Resource Conservation and Recovery Act
(1976) and promulgation of regulations by EPA in 1980 concerning disposal of hazardous
wastes. The regulations place stringent requirements on the where, how and in what
hazardous wastes may be disposed. Thus, these regulations along with the requirements
the Clean Water Act of 1978 and the Superfund bill of 1979, clearly put a considerable
additional burden upon the responder to an accident. That responder must now carefully
consider his mitigation activities to minimize his cleanup and disposal needs. An entire
- new industry has been born to fill this need for cleanup and disposal expertise, and their
appearance at HM transportation emergencies is becoming common place.

R R R A

Based upon this review, it can be seen that cleanup and disposal technology has
significantly improved in the last five years and will continue to progress. However,
technology mus. be continuously updated because of the continual development,
manufacture and transportatio.. of new hazardous materials. Recommended cleanup and
disposal methods should be commodity specific due to the complex properties and
hazards associated with each material, but should also take into account possible

synergistic or antagonistic effects in the presence of other materials.
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4,9 STRUCTURAL INTEGRITY

The examination of activities related to the on-site assessment of tank car and
highway tank truck structural integrity indicate that very little, if any, effort has
historically been made in terms of identifying damage modes and assessing the structural
integrity of tanks damaged in accidents. This review showed that tanks have suffered
damage in several ways including coupler impact and puncture of tank head; wheel cuts
and burns; impact damage from other vehicles; fire impingement; rail punétures; and
disorientation and damage to pressure relief valves. It should be noted that several

" vehicle retrofits have been recommended and implemented to resolve many of these

failure modes including the use of thermal coating protection of tank car shells; top and
bottom shelf couplers; head shields; and the AAR guidelines related to the visual
assessment of tank car structural integrity. The AAR methodology for visually assessing
tank car structural integrity was analyzed using fracture mechanics. Based upon this -
investigation it was found that the AAR approach is practical for on-site application only
if the inspector is willing to approach the tank. By so doing, the inspector is significantly
increasing personal risk because there is no way to indicate imminent tank failure. The
potential application of acoustic emission (AE) technology to the remote identification of
tank car structural integrity is being examined as an alternate method. This approach
would provide the safe and continuous monitoring of tank car structural integrity, thus
allowing rapid evacuations of personnel and equipment if necessary.

Improved guidelines and additional testing of methods for assessing tank structural
integrity are needed. '

4.10 WRECKAGE REMOVAL

Wreckage removal is one accident mitigation activity about which very little is
known by organizations other than those which perform wreckage removal services.
Removal of wreckage from a highway accident is typically handled by a local wrecking
service in the area where the accident occurred. However, wreckage removal operations
at railroad accidents are much more complex than highway accidents due to the
multitude of cars and hasardous materials which may be involved at one time. Several
commercial organizations have characteristically responded to rail transportation
accidents. These organizations include Hulcher Emergency Services and Isringhausen
Crane Manufacturing Company. A few railroads, however, have developed their own
response teams and have wreckage removal equipment for use. Based on the review of
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the NTSB-investigated accidents, it appears that the major improvement in wreck-
clearing operations since 1968 has been the wse of analytical monitoring equipment for
the purpose of measuring toxic and flammable concentrations in the accident area prior
to entering the sceme. It was observed at a 1948 accident that wreckage removal was
performed during product transfer operatioms from a damaged tamk car into a semi-
trailer tanker. This could present an extremely hazardous situation to wreckage removal
personnel because, if a leak had eccurred, the vapor concentrations could have greatly
exceeded the TLV or pressurizing a damaged vessel for transfer could stress the vessel
beyond its capacity and cause a rupture.

The one NTSB report which commented on wreckage removal practices was
Waverly, TN in which a damaged tank car believed stabilized ruptured and exploded just
before transfer operations were to begin. The tank car which later ruptured was moved
using cable slings around the north end and using the other end as a pivot. Wooden
crossties supported the north end with the remainder on the ground. This appeared to be
acceptable wrecking practice, with no indication of any problem or mishandling. The
issue then becomes one of the stresses exerted, mechanical damage due to the wheel cut
and the overall structural integrity of the car rather than one of wreckage removal or

transfer techniques. .

It appears that the basic philosophy of wreckage removal personnel is that the
scene of a hazardous material accident is not approached until all toxic and flammable
vapor hazards are dissipated. This is a major improvement in protecting wreckage
removal personnel. However, increased knowledge of wreckage removal activities along
with better techniques for damage and structural integrity assessment need to be

provided to industry so that improvements can be developed.

4.11 KEY FINDINGS OF ACCIDENT ASSESSMENT

Based upon STL's accident assessment it can be seen that several conclusions can
be made concerning SOA accident wmanagement techniques from the accidents
reviewed. These include:

[_
g

1. Notification time for contacting emergency response personnel did
not significantly change between 1968 and 1979.
2. The on-scene arrival times for fire, police and other emergency

response teams were relatively short once notification was effected.

3. All of the existing contingency plans that have been activated during
HM accidents were designed for generic emergencies and none dealt
specifically with response to HM transportation accidents,

ERNEGWITT o Kras ¥
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The utilization of special emergency equipment, materials, and
techniques at serious transportation accidents has not become
standard procedure until the last few years and still appears to depend
on the resources, sophistication and pre-planning done in the
community in which the accident occurs. . ‘

5. Response personnel at highway accidents have not significantly’
changed their communications techniques nor are changes indicated in
> coordinating response efforts at the scene.

6. On-scene communication and coordination techniques at railroad
accidents have changed significantly.

7. During 1968 through 1979 no major improvements were made for
visually identifying the HM involved on-scene.

8. The method used for handling releases of HMs appear to be dependent
on the accident conditions, the nature and condition of the HM
released and availability of equipment and materials for approaching

. and patching/plugging leaks and equipment for in-field transfer of

= lading.

' 9. It was not until 1978 until any major efforts in cleanup and disposal
methods occurred.

10. Very little, if any, effort has historically been made in terms of
identifying damage modes and assessing the structural integrity of
| tanks damaged in accidents.

Based upon this accident analysis, it can be seen that trends, improvements
and changes have been made in accident management activities since 1968.

= Unfortunately, not all geographic areas and emergency response organizations
have experienced a uniform growth in their accident management capabilities.
- Thus, a SOA of local HM response capabilities was performed to identify in

greater detail the specific areas and concerns of municipal emergency response
organizations for handling HM transportation accidents as a mechanism for

providing improved crisis management techniques. The results of this
investigation are presented in Section 5. '
e
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5. ASSESSMENT OF METHODS FOR IMPLEMENTING
CRISIS MANAGEMENT TECHNIQUES USED BY POLICE,
FIRE CHIEFS, MAYORS AND OTHER DISASTER RESPONSE OFFICERS

This section presents an assessment of various methods to implement crisis
management techniques for hazardous material tramsportation accidents. The
assessment involved the following steps:

° Methodology for the collection of information from each of the ten
cities visited;
° Identification of each community's emergency response capabilities

for handling hazardous materials transportation accidents; and

] Assessment of each community's emergency training programs and
resources. As a result of this assessment, methods for implementing
crisis management techniques for handling hazardous materials
transportation accidents are being recommended. These methods will
provide cities and communities with a mechanism to update their
hazardous materials transportation accident contingency plans based
upon the latest available technology.

The ten cities selected for analysis were:
- Baltimore, MD

Los Angeles, CA

Nashville, TN

Newark, NJ

Pensacola, FL

Sacramento, CA

Tallahassee, FL

Waverly, TN

Wilmington, DE

Youngstown (Panama City), FL

This selection was made because these localities either: (1) have significant
amounts of hazardous materials traffic through them; (2) have been sites of past serious
accidents from which past performance and planning improvements could be evaluated;
or (3) have already done specific work in contingency planning or crisis management of
hazardous materials transportation accidents.

5.1 METHODOLOGY FOR OBTAINING INFORMATION

The approach used to identify each city's emergency response capabilities initially
‘involved the identification of key city, county and state decision-makers such as civil
defense and emergency preparedness directors, police chiefs, fire chiefs, mayors, and
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health officials. Contacts were initiated by telephone and letter and were followed up
with personal visits, interviews and additional correspondence. Written and verbal
procedures, methods and guidelines existing in each city, county or state for handling
hazardous materials transportation emergencies were obtained.

At the beginning of each meeting a brief presentation, entitled "Assessment of
Techniques, Plans, Training Aids and Resources for Hazardous Material Accidents,” was
given to local decision-makers in each city. This briefing addressed STL's approach for
performing the assessment; an overview of the "Post-Accident Procedures for Chemicals
and Propellants® project; and identified the types of information desired from each city.
It was emphasized at each meeting that the project will result in a summary of the best
:':f techniques, pfans, training aids and resources for management of hazardous material
h transportation accidents, which will enable local decision-makers to assess their

; programs and make improvements, when possible.

. The type of information requested fell into the following categories: contingency
j' planning; personnel training; specialized personnel, equipment and gear; and problems
: encounted or foreseen in handling hazardous materials transportation accidents.

Each community was asked if they had developed a specific local contingency plan
for handling hazardous materials transportation accidents or if the basic fire plan, state

- contingency plan or the National Oil and Hazardous Materials Substances Pollution
Contingency Plan (1510 Plan) would be used in the event of a hazardous materials
transportation accident. Also, organizational responsibilities of all local emergency
response service organizations who would be on-scene and at what level they would
interact with Federal, State and industrial response groups were identified.

The nature and extent of response personnel training programs especially in
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handling hazardous materials were also examined. A listing of hazardous material
guidebooks and source reference material carried in emergency response vehicles in each

»

city was also compiled.

e P

An inventory of specialized response personnel, equipment and materials was
taken for each community. This indicated the level of sophistication in handling an

R

D o B

1 - emergency. This inventory, however, could not be used as a basis of assessing "total
™ response capabilities” because it was found that cities having a high population and
s- purchasing powecr also had an equally high level of sophistication with respect to
:'. specialized personnel, equipmont and gear. Small population centers in proximity to
’: large cities often relied on the response capabilities of larger nearby cities. For
v
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example, Youngstown, FL relies on Panama City, FL and Waverly, TN relies on Nashville,
TN.

Each city was also asked to identify difficulties. which had heen encountered or
could be encountered at a future hazardous materials transportation accident. This
information was necessary so that recommendations for improved crisis management
techniques could address these issues. These recommendations could be used as a
mechanism by local decision-makers for updating their existing techniques, plans,
training aids and resources.

5.2 EMERGENCY RESPONSE CAPABILITIES IN TEN SELECTED CITIES

Figure 5-1 shows the geographic location of the cities selected for examination.
Information on each city's crisis rhanagement techniques, plans and training aids for

hazardous material transportation ac¢idents is provided in the following sections.

5.2.1 Baltimore, MD

. There is a basic Baltimore City Emergency Operations Plan which deals with all
emergencies. This plan has specific guidelines for handling hazardous materials
transportation emergencies.

° The Office of Civil Defense will not become involved in a hazardous materials
accident unless a "state of emergency” is declared by the Governor.

° The Office of Civil Defense is in-charge of contingency planning and coordination
of agencies on-scene as well as procuring required resources for use »n-scene such
as personnel, equipment and materials (e.g., arrange for living accomodatlons,
obtain cranes and trailers, etc.).

° The Baltimore Fire Department has an advisory committee (i.e., Hazardous
Materials Task Force) which has specialized personnel, equipment and gear for
responding and coordinating activities on-scene. They also have a CHLOREP
patching kit for chlorine emergencies.

The fire chief serves as the on-scene commander.

All emergency response vehicles carry the DOT Emergency Response Guidebook.
However, if a water pollution threat occurs the City of Baltimore has access to the
USCG CHRIS system.

] The fire department is familiar with and has used CHEMTREC (Chemical
Transportation Emergency Center) for technical assistance at hazardous materials
transportation accidents. '

° Concerning hazardous materials training, all fire department personnel take the
NFPA hazardous material course entitled "Handling Hazardous Materials

Transportation Emergencies.”

) The USCG has identified the hazardous materials transported in the Baltimore area
and is equipped with a pollution response van with specialized equipment and gear.
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The USCG believes that it is not geared up for immediate response to most
hazardous material accidents. They will typically res~rond with specialized
personnel and the CHRIS response system. Their responsibilities on-scene are to
support primary hazardous materials control groups.

The Baltimore police department provides traffic control, escort, crowd control and
bomb removal at a hazardous materials transportation accident.

All police officers are required to complete a minimum of eight hours of hazardous
materials training. The department utilizes the same NFPA training course as does
the fire department. )

Four area hospitals are on 24 hour/day stand-by alert in readiness for an impending
accident,

The Coast Guard has an agreement with the Baltimore City Fire Department that it
will respond on an advisory basis at the fire department's request even if the
incident is not within its jurisdiction.

If an evacuation becomes necessary, the Baltimore Office of Disaster Control
would activate an order to execute evacuation procedures.

The following are operating procedures to be used on-scene by the hazardous
materials task force (HMTF). These procedures are prescribed in Manual of
Procedure (MOP) 625-11. :

- Until proper identification of the product or material has been made,
it should be considered toxic and explosive.

Members should ANTICIPATE and not delay in calling for assistance
as a limited situation can quickly become a major problem if not
handled expeditiously. If evacuation is deemed necessary, it should be
started immediately, moving those closest to the problem first and
working away from the incident.

All protective clothing, including breathing apparatus, will be worn in
handling these incidents. If initial dispatch indicated a hazardous
chemical, air masks will be donned before entering the contaminated
area.

Upon arrival, the Deputy Chief will assume charge of the incident,
assisted by the task force Battalion Chief. The officer in charge will
designate the staging area and designate an officer in charge.

Points considered in selecting a staging area include wind direction
and velocity, topography, and accessibility. First-aid equipment,
stand-by manpower, and logistical support will be marshalled here.

Subsequent arriving units will, in the absence of specific instructions,
report to the staging area.

Chief officers will be cognizant of available monitoring equipment
(radiological, explosimeter, etc.) and utilize them to best advantage,
as well as the available supportive resources; i.e., CHEMTREC,
Hazardous Materials Guides, local technical assistance.

Chief officers will closely monitor casualties in case the Natural
Disaster Plan should be implemented.

Use of hose streams for flushing, cooling, or absorption should be
considered and stretched where indicated.
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Specific procedures are also identified for chlorine leaks (MOP 628-1), spill
incident-sorbent booms (MOP 600-4), disposable surgical masks (MOP 600-7),
prevention of contamination c¢f domestic water supplies (MOP 603-4), harbor
protection-fireboats (MOP 605), accidents-derailments railroad right-of-way (MOP
633-1) and oil, chemical and noxious material spill incidents (MOP 644, 644-1, 644-

FIRES INVOLVING FLAMMABLE GASES SHOULD NOT BE

EXTINGUISHED UNLESS THE FLOW OF GAS CAN BE STOPPED

Communications will be maintained at all times between operating
task force and Fire Communications Bureau.

As wind direction and velocity are extremely important in relation to
chemical spills or leaks, the following format will be used by Fire
Communications Bureau when giving wind conditions:

*wind from north to south at 12 MPH," or
*wind from east to west at 6 MPH," etc.

The above information will be obtained from Weather Bureau,
Baltimore Washington International Airport:

PHONE: 962-2177 (24-hour number)
187-7257

This information will be transmitted:

1, At time of dispatch.
2. When command post is established.
3. When requested by fireground commander.

The Captain Fire Communications will insure that when obtaining
weather information, the actual readings at time of request are
recorded. The fireground commander will be apprised of any changes
that might affect fireground operations.

If type of material is known, all pertinent information; such as fire,
explosion, and/or health hazards known about the material or incident
will be transmitted:

1. At time of dispatch.

2. Via radio, after the response of the Battalion Chief has been
verified. '

3. When requested by the fireground commander.

2, 644-2-1, 644-3, b44-4, 644-5, 644-5-1 and 644-5-3).

In case of an accident-derailment along the railroad right-of-way the following

procedures are applicable:

The Officer in Charge of Unit or Units that respond to an incident
along a railroad right-of-way will immediately advise Fire
Communications of:

o The correct name of the railroad involved.
o Location of incident.
o Nature and extent of the incident.

Should the incident be of a serious nature and the emergency
operations must Le conducted on or across the railroad tracks, the
Commanding Officer will notify Fire Communications to have train
movement stopped.

5-6




- Fire Communications will notify the railroad involved by calling one
of the following numbers:

° Baltimore and Ohio - 237-3433, Chief Train Dispatcher
) Canton - 342-4458, Train Master

] Western Maryland - 237-3938, Yardmaster

° Penn Central ~ 685-4827, Power Director

- When the incident involves the Penn Central Railroad, emergency
operations must be performed in accordance with (MOP 632-1) "Penn
Central Electrified Territory." Until it has been absolutely
ascertained that train movement has been stopped, men will be
stationed at opposite ends of the incident to alert fire personnel of
on-coming trains (using portable radios, if necessary). DANGER:
DUE TO THE HIGH SPEED OF SOME TRAINS (UP TO 140 MPH), IT
MAY BE NECESSARY TO REQUEST THAT ADDITIONAL UNITS BE
DISPATCHED A MINIMUM OF THREE MILES TO EITHER SIDE OF
THE INCIDENT IN ORDER TO RADIO AN ADEQUATE WARNING OF
ON-COMING TRAINS TO THE UNITS WORKING AT THE INCIDENT.

- The Fire Department is not equipped with apparatus or tools to lift
heavy railroad equipment; i.e.,, freight cars, locomotives, heavy
machinery, etc. Therefore, the Officer in Charge shall advise Fire
Communications to request proper heavy equipment from railroad
involved.

- When the accident or derailment involves freight or tank cars
transporting explosives, hazardous chemicals, flammable liquids, or
gases and there is spillage of chemicals, oils, or noxious materials,
(MOP 644-1) "Spill Procedure” must be initiated.

- Hose lines must be placed under rails between ties to prevent hose
from being run over by passing trains while performing firefighting
operations. .

The NFPA hazardous material training course given to emergency response
personnel provides information on hazardous materials in-transit; definitions,
classes and dangerous properties of hazardous materials incidents; command and
control of hazardous materials incidents; and planning for hazardous materials
emergencies. :

5.2.2 Los Angeles, CA

B
.

e e

The Los Angeles Fire Department has experienced problems with hazardous
materials identification and container integrity assessment at accidents.

The California Highway Patrol (CHP) serves as statewide information, assistance
and notification coordinator for hazardous spills occurring on all highways
throughout the state.

Los Angeles has only a basic fire plan, with no specific contingency plan devoted to
hazardous materials response.

All fire chief vehicles carry the DOT Emergency Response Guidebook.

Los Angeles is equipped with one Mobile response van which has analytical testing
equipment (GC-MS), technical reference library (EPA, AAR, USCG CHRIS, DOT,
etc.), personal protective clothing, breathing apparatus, communications support.
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Response van is operational 24-hours a day. Four men support the van and each
assumes command of the van on a weekly rotating basis. These four personnel
make up a react team in the area.

Local cleanup and disposal companies provide basic training to response personnel
in the area.

Los Angeles personnel have taken the NFPA hazardous materials training program
and used portions of it as the basis for developing their own.

Los Angeles personnel have a close working relationship with the chemical
manufacturers in the area so they will provide technical assistance on-scene if
requested by the incident commander.

The CHP felt that personal protective clothing, gear and equipment were
inadequate for handling an emergency situation but that adequate resources cannot
be purchased due to funding restrictions.

CHP has predesignated highway routes in California where highway vehicles
transporting explosive materials may travel as well as stop for fuel and rest. These
routes and stops are identified in CHP publication HPH 84.8 entitled "Explosives
Routes and Stopping Places."”

CHP has also developed a manual entitled "Hazardous Material Transportation®
(HPM 84.2) which was designed to provide guidance and assign responsibilities for
enforcement of legal requirements relating to the transportation of hazardous
materials and to prevent injury or loss of life resulting from accidents involving
hazardous materials. The contents of this manual provide information on policy,
laws and regulations, enforcement, commodity identification, explosives, loading,
cargo and portable tanks, selection of explosives routes and emergencies.

From this manual (HPM 84.2) the following information was ascertained in terms of
response activities at hazardous materials transportation emergencies:

- The California Department of Transportation (CALTRANS) is
responsible for identifying, containing, removing, or causing to be
removed all materials spilled on State highways. This includes
reloading or other disposal of hazardous materials cargos in accident-
disabled vehicles and long-term traffic control.

- CHP will assume the responsibility for immediate notification to local
fire departments in event of cargo or vehicle fires.

- CHP has a hazardous materials emergency operations plan in which
response requirements are subdivided into three phases. The three
response phases and the activities of organizations under each are:

A. Phase I. The officer arriving at the scene takes immediate
action to best control the incident, then promptly identifies
the commodity and radios its shipping name and hazard class to
the dispatch center. Using available reference data, dispatch
will advise the field unit of the hazards and precautions to be
taken.

B. Phase II. The dispatch center promptly notifies appropriate
agencies to respond to the scene. Initial and subsequent
reports from the officer at the scene, and other inputs from
supervisory and industry personnel, determine activity at this
point. When necessary, a Departmental supervisor should
respond to the scene and establish a command post. For
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guidance of dispatch personnel, responding organizations have
the following capabilities:

(1)  CALTRANS. CALTRANS personnel can assist in
identification, containment, removal and reloading and
should routinely be notified as soon as possible of any
emergency on a State highway.

(2) Local Fire Departments/Division of Forestry. In urban

areas, local fire departments should be notified of spills
of flammable materials or cargo fires involving
hazardous materials. In other areas, California Division
of Forestry units may be requested to provide fire
fighting or standby service. Support from these
organizations will not normally include reloading,
removal, or decontamination. In many cities fire
services may provide the following assistance:

(a) Fire protection services.

(v) Protective clothing and equipment.

(c) Ability to enter contaminated area for rescue
and/or commodity identification.

(d)  First aid to the injured.

(e Coordination with the poison control center.

(3) CHEMTREC. The Chemical Transportation Emergency
Center (CHEMTREC) is a voluntary project of industry,
sponsored and supported by the Chemical Manufacturers
Association, and is located in Washington, D.C.
CHEMTREC can provide immediate advice as to
precautions to be taken at any emergency scene, can
arrange manufacturer or shipper assistance, and
operates around the clock: (800) 424-9300 (toll free).

(a) CHEMTREC does not directly dispatch
assistance, but acts as an information source and
coordinating center.

{(b) Information obtained from CHEMTREC depends
upon accurate details provided to CHEMTREC
during the initial call for assistance. These

- details should include type of containers,
quantity, name of transporter and shipper or
manufacturer, and accurate description

e (chemical, trade, or shipping name and hazard

" class, if any). If shipper or manufacturer

assistance is required, this should bhe clearly
stated.

- (c)  Assistance in dealing with chlorine incidents
under the Chlorine Emergency Plan (CHLOREP)
can be obtained through CHEMTREC.,

o
() Assistance from the National Agricultural
Chemicals Association's Pesticide Safety Team
- Network can be obtained through CHEMTREC,

These teams - some of which are located in
California - will assume responsibility for the
cleanup of agricultural chemicals.




CHP provides guidelines for tank structural assessment while impinged with fire.

(4)  Shippers. Shippers may be able to assist in emergencies,
especially if transporting their own products as private
.carriers. With for-hire carriers, it may be possible to
determine shipper from shipping documents.

()  Federal Department of Energy (DOE). Assistance in
emergencies involving radioactive materials being
transported under its auspices may be obtained from the
Department of Energy (formerly Energy Research and
Development Administration): (415) 273-4237.

6 Office of Emergency Services. If transportation of
radioactive materials is not under DOE jurisdiction
(above), the Office of Emergency Services (OES) should
be contacted in emergencies: (916) 4214990, In
addition, OES should be routinely contacted regarding
spills of any chemical into or along any surface
waterway: (800) 852-7550. OES then notifies the
information to concerned Federal and State agencies
but does not dispatch assistance.

(7 The Military. Reloading and other assistance in
incidents involving military explosives may be obtained
from the Army. The 548th Ordnance Detachment,
Presidio of San Francisco, (415) 5614203 or 561-4312,
shall be contacted in all such cases. Dispatch of
disposal teams from the nearest bhase will be
coordinated from this central point.

(8) Djvision Motor Carrier Safety Units. Motor Carrier
Safety Personnel may be able to help identify products

and their hasards, especially whea products are unknown

or marginally dangerous, or when it is necessary to
locate the shipper or carrier.

C. Phase [Il. The final phase is reloading and cleanup, including

decontamination if necessary. When a highway has been
restored to safe use, Departmental participation may bde
terminated with the concurrence of CALTRANS or other
public agency personnel concerned with cleanup and disposal.

These include:

Tank - No F?&. A tank in any position, even completely overturned,
is relatively safe if there is no fire.

Upright Tank - Moderate Fire. An upright tank with only moderate

fire exposure, even if safety valve discharge catches fire, is not
extremely hazardous.

Upripht Tank - Intense Fire. A tank exposed to an intense fire, and
which contains certain ﬁtablc materials, may be hazardous. The
Chem card manual cont specific information on these materials.
Tank rupture is possible and evacuation to a distance of 1,500 feet is
advisable.
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- Overturned Tank - Intense Fire. A partially or completely overturned
tank subject to intense fire is extremely dangerous for two reasons.
First, heating of tank heads and shells causes rapid and extreme |
weakening of the metal (tensile strength of aluminum and steel alloys
at several hundred degrees is but a fraction of what it is at normal
temperatures). This weakening is pronounced on portions of a tank
above the liquid level. Second, relief valves at the top of the tank
normally connect with the vapor space above the liquid level. When
the tank is overturned, the relief valves no longer connect with the
vapor space and the valves cannot function to keep tank pressure
from rising to dangerous levels. Under these conditions, tank rupture
and the strewing of contents and tank fragments for up to several
hundred feet is probable; evacuation to a distance of 1,500 feet is
imperative.

° Training is given to all emergency response personnel.

Emergency response personnel are trained in the areas of personal and personnel
protection; incident appraisal; hazardous substance identification methods; rescue
techniques; scene control; coordination post establishment and operation;
coordination; requesting available resources; containment; cleanup methodology and
equipment decontamination; disposal; news media relations; knowledge of liability;
and accident reporting. '

5.2.3 Nashville, TN -

° No specific contingency plan has been developed for hazardous materials response.
However, a general firefighting plan does exist which designates fire and
emergency medical responsibilities on-scene.

. Two problem areas in which Nashville feels that improvements are needed include
communjcations on-scene between organizations and hazardous materials
identification. The difficulty in on-scene communications occurs because each of .
the organizations responding communicate on different radio frequencies which
causes confusion when trying to coordinate on-scene activities. This occurred
following the derailment, explosion and fire in Waverly, TN. Concerning hazardous

1 materials identification problems have occurred when a material is not marked

properly or when limited material hazard information is known and the

manufacturer can not be contacted. This significantly increases the time of

"uncertainty" for emergency response personnel.

3 ° Nashville has a six man specialized react team with equipment and gear for
- response on-scene. This team has special training in mitigating hazards associated
L . with releases of hazardous materials. Also, the team utilizes two mobile response
3 vans. These vans are equipped with a CHLOREP kit, burn-off equipment, breathing
apparatus, cutting torch, personal protective clothing, disposal drums and lime for

o neutralization. The Nashville area has established an agreement with the State
P which provides that the State of Tennessee will provide the emergency response
; equipment if Nashville will be in charge of responding to hazardous material
‘e incidents in central Tennessee. Nashville estimates that they can normally respond

to an incident in less than 12 minutes (county is 542 mi.“). The Nashville

' metropolitan area has established a computer-operated emergency response
‘ network in which the telephone numbers of CHEMTREC, industrial manufacturers

1= and other emergency response organizations can be activated by pushing only one
button for each organization. All emergency vehicles carry the DOT Emergency
-y

=




Response Guidebook, but the react team has a library of other emergency response
source material including a chemical dictionary, USCG CHRIS, EPA and AAR
manuals and others. Nashville feels that the use of the UN numbering system on
DOT placards will be beneficial. The metropolitan area has established a
Hazardous Material Risk Advisory Committee (HMRAC) which identifies policy for
handling hasardous materials. HMRAC is comprised of personnel from emergency
response, academic and industrial concerns.

° Concerning training of emergency response personnel, all react team members have
or are working for an Associates Degree in Fire Science. These members take the
NFPA course and an additional 80 hours of hazardous materials training by a
chemistry professor. The react team members must then be recertified every two
years. All other fire service personnel take the NFPA hazardous materials training
course.

° The Metropolitan Nashville-Davidson County Division of Civil Defense and
Emergency Preparedness has been designated as the Emergency Coordinating
Agency having primary responsibility and authority for planning of disaster
preparedness, response and recovery; for coordination and liaison with related
agencies of Metropolitan, State and Federal Government and such agencies of other
cities, counties and concerned private agencies.

5.2.4 Newark, NJ

° Newark has a general contingency plan for emergencies which does not specifically
address hazardous materials emergencies.

° The City of Newark is in the process of developing guidelines for hazardous
materials accidents. This is mainly a result of a few significant accidents in the
area, one of which involved the release of ethylene oxide in a railroad yard forcing
the closing of the Newark International Airport.

° A mutual aid agreement exists between the fire department and local chemical
manufacturing companies so that the manufacturers will provide response teams in
the event of an emergency. The chemical manufacturers train, provide technical
assistance and information to emergency response personnel.

The City of Newark has their own hazardous materials training program. All
response personnel are trained.

All city emergency response vehicles carry the DOT Emergency Response
Guidebook.

The fire service utilizes positive pressure breathing apparatus rather than Scott air
packs. Firefighters are required at all times to wear breathing apparatus even
though a fire may not be visible.

The state of New Jersey has one hazardous materials response van for use on-
scene. The van, operated by the New Jersey environmental organization, is based
in Trenton, approximately one hour from Newark.

The Newark Office of Environmental Affairs, Department of Engineering, acts as
liaison with New Jersey concerning hazardous materials situations.

A difficulty which Newark felt was a hindrance to hazards mitigation is that
technical assistance is usually not available after normal business hours on
weekdays and no assistance is available on the weekends.

-~
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5.2.5 Pensacola, FL (Escambia County)

Pensacola has an unusually high probability of a hazardous materials transportation
accident occurring because an extremely large volume of petroleum products
traverse its boundaries and a major interstate highway bisects Pensacola.

It was estimated that an average 150 car train consist going through Pensacola
would include at least 80 cars of HMs,

Mock-up exercises are held regularly by city and county emergency response
personnel.

Escambia County has an operating 911 emergency communcations network.

In the city of Pensacola the fire department consists of one station of paid fire-
fighters while the county fire department consists of 15 stations of volunteer
firefighters. These two, however, are linked together by a firefighting association.

In terms of response teams, Civil Defense estimates that the average response time
of any firefighting unit in the county is 5 minutes.

The procedure for notifying a station company of an emergency follows:
1, Dispatcher receives call.

2. Dispatcher notifies service company within one minute after receiving initial
notification call.

3. Station notified must then, in then, call back dispatcher within two minutes
after notification.

4. If the station company does not return the dispatcher's call within two
minutes the dispatcher again notifies the service compnay. This problem
occurs only 5-10% of the time. .

Mutual aid agreement exists between the county and city emergency response units.

When technical expertise is needed on-scene, the county has established a2 mutual
aid agreement with chemical manufacturers in the region. These manufacturers
include St. Regis, Monsanto and Air Products. Each of these manufacturers have
industrial response teams equipped with acid suits and other personal protective
clothing.

Civil Defense feels that the following organizational structure for on-scene
coordination is a logical delegation of responsibilities:

- The county has been subdivided into 14 response regions, each having
a fire chief. The fire chief in each region has been designated the
OSC for that region.

All emergency response vehicles carry the AAR's Emergency Handling of Hazardous
Materials in Surface Transportation.

Pensacola does not recommend the use of the DOT Emergency Response Guidebook
(ERG) because they question the validity of a guide book which has a designated
guide (Guide No. 11) which addresses no hazardous commodity.

The county has a mobile van which supplies breathing tanks on-scene and can
replenish cylinders in which the air has been depleted. This is known as the
"cascade system.”

The county keeps an inventory of individuals and 24-hour access telephone numbers
which can be used for search and rescue operations as well as members of industrial
response teams.

5-13
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° Escambia county operates their own hazardous materials training program. This
consists of both the NFPA courses in HM and RAM. ‘More extensive training, given
at State conferences and seminars, is provided for all fire chiefs, representatives of
the firefighting association, civil defense training officer and EMT representative,
who is the RAM training individual. All individuals are required to take at a
minimum the NFPA courses.

° The county is equipped with & mobile response van, mobile ambulance (which can
transport 10 individuals at once - carries 100 stretchers), and has a mobdile
command post.

° The mobile command post (which was used at Molino, FL) is a 55-foot modified bus
which is equipped with a meeting room, teletype and 8 monitoring stations.
Meteorological data is obtained from NOAA. The post uses microwave
communications. Estimated cost of mobile command post is $30,000.

)] County communications consist of a $1.4 million microwave communications
network. Currently, the system provides 100 communications channels, but has the
capability to handle 300 channels. It has been found that this system decreases cost
while increasing the- efficiency of Escambia County's communications network.
_Prior to installation of this system, a telephone call from one end of the county to
the other was long distance (due to three telephone companies servicing the area).

- Now an individual can call the entire length of the county on a local basis.

] All calls for emergency response personnel are filtered through the county's Office
of Civil Defense and Disaster Preparedness. This provides for coordinated response
activities.

5.2.6 Sacramento, CA . :
] Each emergency response vehiclé carrys the DOT Emergency Response Guidebook.

e  Battalion chief vehicle also carries the AAR Emergency Handling of Hazardous
Materials in Surface Transporatation.

(hiniiaroas *  (SARTETREw TRt

Both of the aforementioned publications are also in the dispatchers office.

Sacramento has no primary hazardous materials analytical testing equipment. They
do have an agreement with a chemist in the city engineering dept., several colleges
which have laboratory facilities and the LT. Corp., for testing and identifying
materials. The response time that IL.T. Corp. requires to arrive at Sacramento is
roughly two hours.

° Sacramento has not developed specific guidelines for handling hazardous materials
transportation accidents, but relies on the response guidelines identified in the DOT
and AAR response manuals for on-scene actions. However, Sacramento has
developed guidelines for approaching, locating and securing fire apparatus near the
scene of an accident.

T T oo,
®
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. Sacramento has develped a 106 hour hazardous materials training course. This
course was developed for members of the two react teams. The 106 hour training
s program was developed from prepackaged programs such as those developed from
B NFPA,California Fire Marshall's office, etc. Each captain is also given this
: training. All other fir. personnel are given limited training which consists of
familiarizing personnel with the reponse manuals and departmental developed

.. guidelines regarding approaching, locating and securing fire apparatus on-scene.
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The area has two air compressor units which provide a cascade system (capable of
replenishing air packs on-scene). .

Two mobile response vans exist. Each van is equipped with 10,000 kw generator,
carbon arc search lights, passive cascade system (i.e., cannot produce air but can
store enough to replenish 60 tanks), positive pressure breathing apparatus, hydraulic
tools, personal protective clothing, MSA breathing apparatus, umbilical cords that
air can be forced through (positive pressure - 300 foot maximum length).

5.2.7 Tallahassee, FL (Leon County)

Leon County has a population in excess of 151,000 while the city of Tallahassee
comprises 81,000 or 54% of the total county population.

Tallahassee is bounded on the north by Interstate Highway 10 while LN/SCL have
railroad tracks going through the center of town.

Not one township in Leon County has either volunteers or paid emergency response
personnel, exclusive of Tallahassee.

All emergency response vehicles carry both the 1976 and 1980 version of DOT's
Emergency Response Guidebook.

Tallahassee officials have experienced difficulty in using the 1980 "Guidebook" at
night because it was hard to reference the UN number listings in the beginning of
the book in the dark or under stressful circumstances.

There are no chemical manufacturing plants in the immediate areas.

All fire personnel are given the NFPA Hazardous Materials training course. Fire
personnel are required to attend additional hazardous materials training annually.

Limited hazardous materials training is given to either police or sheriff department
personnel, mainly because their on-scene role consists of evacuation and perimeter
control. .

Police and sheriff department personnel, however, do get their limited training

from full-time training officers of the fire department.
The fire department has 5 full-time hazardous materials training officers.

Cooperative agreement has been established between Leon County and LN/SCL
about improving track conditions.

In conjunction with neighboring counties Tallahassee regularly performs mock-up
exercises of hazardous materials transportation accidents.

If foam trucks are required on-scene they are available from the municipal airport.

Fire department is equipped with a mobile response van and has analytical testing
equipment, Scott air packs and acid suits.

Leon County has an Emergency Operations Plan which considers hazardous material
transportation accidents occurring in region.

Director of Civil Defense was unfamiliar with either the EPA or CHRIS response
manuals.

The 911 emergency telephone system is used in the county.

The communications commmand center is located at the Civil Defense's Directors
office and is manned 24-hours/day.
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° Leon County Emergency Operations Plan identifies designated responsibilities for
fire, police, emergency medical and health/rehabilitative services personnel.

® The Tallahassee fire department is equipped with Scott air packs, acid suits and
other personal protective clothing, gear and equipment.

° Standard operating procedures for notifying a railroad of an accident involving
hazardous materials in the county consists of identifying information on how many
cars are involved; nature of contents; possibliity of fire; toxic materials; response
agencies on-scené and immediate response needs.

-
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- 5.2.8 Waverly, TN

° Waverly has no specific guidelines for handling hazardous materials accidents, but
relies upon guidelines for responding to fires.

° Civil Defense has the capability to utilize the HMER system in the event of an
emergency.

All emergency response vehicles carry the DOT Emergency Response Guidebook.

) Mock-up exercises have been utilized to train firefighters for possible accidents.

. Waverly employs a training officer who instructs personnel on hazardous materials
- ’ handling. This training consists of utilizing the NFPA hazardous materials training
program, State developed programs, etc.

[OOSEA S R -hi i i
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) Three chemical companies are within the Waverly area, and an agreement has been
reached with these manufacturers that they will provide technical assistance and
response teams if requested.

) Waverly has meteorological monitoring equipment capabilities and could place the
equipment on-scene to identify and monitor climatic conditons and estimate vapor
dispersion patterns.

. Waverly has limited specialized personnel, gear and equipment. Sophisticated
resources are obtainable from Nashville (response team roughly 1.5 hours), and were
made available through a State agreement. The County, however, does have
positive pressure breathing appparatus and Scott air packs.

] Waverly had budgeted to purchase personal protective suits, but due to a budget cut
of 50% in the fire department' operating revenue these services had to be
sacrificed.

] Firefighting personnel are paid volunteers (i.e., paid for time of service).

e The police department has no guidelines; training; or specialized personnel, gear
and equipment for handling a hazardous materials release.

5.2.9 Wilmington, DE
° All emergency response vehicles carry the DOT Emergency Respnse Guidebook.

° Wilmington employs the only paid fire department in the state.

. The State rire Training Academy handles training of all firefighters. This training
includes hazardous materials courses in its curriculum.

] There is a general contingency plan in the city, but this plan does not specifically
- address response to hazardous materials transportation accidents.
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° Neither the fire nor police departments have specific procedures for handling
hazardous materials releases except for radioactive materials.

) Two hazardous materials training courses are taught by the Delaware Fire Training
Academy. One is geared to all emergency response personnel and instructs
personnel in such areas as material characteristics and identification, labeling and
placarding. The second course is geared towards individuals which would serve as
OSCs at a hazardous materials incident. This course teaches actual tactics and
strategies.

) There is no mandatory follow-up training. Firefighters, however, may repeat the
course to refresh their memory as they deem necessary.

5.2.10 Youngstown, FL (Panana City-Bay County) |

° The Bay County Natural Disaster Operations Plan contains a ha_ardous materials
spill emergency response plan (Annex G).

° The Director of Civil Defense is the on-scene coordinator at hazardous material
transportation accidents in the county.

] The county maintains a listing of individuals capable of providing technical
assistance if an emergency occurrs.

o The plans identifies designated responsibilities for organizations that would be
involved in on-scene assistance.

° The plan permits the utilization of heavy equipment resources within the public
works agencies for salvage, repair and debris removal operations.

° Guidelines for immediate on-scene actions to be taken by emergency personnel at
the scene include the following instructions:

1. Take any feasible steps necessary to protect or save human life and
safeguard property.

2. Restrict traffic in and about the scene.

3. Take all necessary actions to contain and/or prevent the spread of the
material.

4. If the incident involves fire or material subject to blowing in the
wind, conduct operations from an upwind position.

5. Isolate and hold all contaminated persons for further examination by
specialists.

6. If there are casualties requiring medical attention, take only

necessary life-saving actions prior to the arrival of a qualified
hazardous materiais specialist and/or physician.

° Attachment No. 1 of Annex G to the Bay County Natural Disaster Operations Plan
consists of a Hazardous Substance Spill Report which catalogs on-site accident
information including the name and contact number of the reporter, location of
incident, type and cause of incident, casualities, personnel and equipment
availability. An example of the Hazardous Substance Spill Report is given in Table

5-10
" ° Attachment No. 2 of Annex G to the Bay County Natural Disasters Operations Plan
g contains details of emergency procedures for local authorities when handling
p = hazardous materials. These include:
3
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Y TABLE 5-1
| - HAZARDOUS SUBSTANCE SPILL REPORT

I. REPORTER
Ao t 4

- (Agency)
can be contacted for further information at

(Phone)

(Location)
II. LOCATION OF INCIDENT

A. Structure

| - Building or Company Name

. Address

! - City County
B. Roadway

Highway or Street Name
Nearest Intersection
C. Off-Shore

Nearest identifying landmarks (Beach name, pier, nearby
road, street, etc. )

III1. TYPE OF INCIDENT

A. 0il Spill )
Substance Quantity

Ship Oilfield Pipeline Railroad
- Name of ship, etec.

B. Radiological Incident
1. Nature of Incident:
a. Loss of control
b. Lost source
¢. Radiation producing device
d. Exposure

Y e. Transportation accident
f. Nuclear weapon
l _ 2. Radioactive material involved amount ?
5-18
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Iv.

-VI.

VII.

TABLE 5-1 (cont'd)

C. Other Hazardous Material
Substance Quantity

Generic Names

Solid Liquid

CAUSE OF INCIDENT

Describe

Gas

INJURIES

Injured To which hospital were injured taken?
number

Are injured persons contaminated? Yes __ No __ Nos.
Were injured persons exposed? Yes __ No __ Nos. .
If yes, was the hospital and ambulance crew so advised?

Dead Were dead contaminated?

PERSONNEL AND EQUIPMENT

What emergency personnel and equipment are at the scene?

Type of additional assistance requested?

ADDITIONAL INFORMATION AND COMMENTS

............
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1. Take all feasible steps necessary to protect or save human life.
Safeguard property insofar as practical.

2. Take actions to contain and/or prevent the sp;ead of the material.
Spread sand or other collection agents, build dike, etc.

3. Keep the public as far from the scene of the incident as reasonably
possible. Prevent souvenir hunting and handling of debris. In the case
of a nuclear weapons incident, keep the public at least 2,000 feet

away.

4. Isolate for further examination those persons who may have had
contact with the material. Obtain names and address of those
involved.

5. Remove injured persons from the areas with as little direct personal

contact as possible. Hold them at a transfer point for first aid. If
serious injury has occurred, demanding more than first aid measures,
the patient should be sent at once to the nearest emergency room for
medical attention. Advise medical attendants and facilties of
possible contamination.

Medical first aid is directed primarily at restoration of
breathing, control of hemorrhage, splinting for fractures, prevention
of shock and control of pain. These are carried out for an exposed
person in the same basic fashion as for a non-exposed individual.

First aid for contaiminated persons consists of cleansing the
skin of obvious dirt (possibly contamination) and if feasible, carefully
remove the outer garments and shoes of the patient and wrapping him
mummy-fashion in a blanket, sheet, canvas, or large coat. By this
measure, any remaining contamination is contained and if the
wrapping is carefully done, the victim can be moved with little
likelihood of spreading contamination.

6. If incidents involve fire or material subject to blowing in the wind,
conduct operations from an upwind position. Keep out of smoke,
fumes, or dust resulting from the incident. Segregate clothing and
tools used at the scene until they can be checked for contamination.
Do not handle suspected material until it has been inspected and
relased by qualified technical experts.

. 7. In a vehicle accident involving hazardous material, detour all traffic
4 around the accident scene. If this is not possible, move the vehicle or
vehicles involved the shortest distance necessary to clear the right-
j— of-way. If the material is spilled, prevent the passage of vehicles and
' people through the area until it has been surveyed. If right-of-way
must be cleared before the assistance team arrives, wash spillage to
the shoulders. Do allow wash water to enter drainage system.

8. Do not eat, drink, or smoke in the accident area. Do not use food or
. drinking water that may have been in contact with material from the 1
incicent area.

- 9. Take only necess:ry emergency actions prior to the arrival of a
3 qualified hazardous materials specialist and/or physician.
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. The County Plan has a listing of 24-hour/day telephone access numbers to county,
State and Federal emergency agencies. Under the listing of Federal Agencies the
telephone numbers of Tyndall AFB-DP and Naval Coastal Systems Center is given.

° The Civil Defense has prepared a listing of absorbents, congealing agents, gelling
agents, liquids and other equipment which may be required on-scene. This listing
has been distributed to each of the service organizations so that they could
inventory their resources and have pre-identified materials which may be needed
on-scene prior to the occurrence of an accident.

] Fire department equipment consists of breathing apparatus and turn-out gear.

] Civil Defense operates and cooordinates specialized equipment utilization on-scene
and is equipped with a communications van, breathing apparatus and jump suits.

) The county has only two copies of the DOT Emergency Response Guidebook.

Emergency response vehicles are not equipped with the DOT guide.

° The County does not train emergency response personnel to handle hazardous
materials accidents. Bay County, however, has established a group of decision-
makers from the service organizations in the county (one from each organization)
to serve on a hazardous material advisory board. The members of this advisory
board are the only response personnel who receive formalized HM training.

5.3 ASSESSMENT OF METHODS OF CRISIS MANAGEMENT

This section provides a critical assessment of methods used in each city for
implementing crisis management techniques for hazardous materials transportation
accidents. Data were collected from each of the ten cities concerning specific
guidelines/plans for handling hazardous materials accidents; hazardous mats»ials training
programs; and specialized response personnel, equipment and gear for use on-scene.
Also, any problems the cities may have encountered or expected to encounter in handling

hazardous materials transportation accidents were identified.

Each of the ten cities reviewed has experienced a  hazardous material

transportation accident involving at least one of the 28 chemicals and propellants being
examined by this study. Of the 28 hazardous materials, the following 16 materials were
involved in incidents in any of the ten cities: acetone, acrylonitrile, anhydrous ammonia,
chlorine, ethylene oxide, liquefied hydrogen, hydrazine, methanol, methyl bromide,
propane, propylene, sodium hydroxide, styrene, toluene, UDMH and vinyl acetate. The
remaining 12, acetone cyanohydrin, aerozine-50, ethyl acrylate, hydrocyanic acid,
isobutane, monomethylamine nitrate, sodium hydrosulfide, monomethylhydrazine,
liquefied oxygen, vinyl chloride, N,O,4 and butadiene were not involved in accidents in
these cities during 1971-1980.

involvement by hazardous materials frequency for the ten cities visited. Table 5-3 has

Table 5-2 has been prepared to show the acrident

also been prepared to show the distribution of accidents for the chemicals and
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TABLE 5<2

MATERIAL INVOLVEMENT IN ALL CITIES

Material

Number of
Accidents

Sodium hydroxide

Methanol
Acetone

- ek b )

Anhydrous Ammonia

Toluene
Propane
Acrylonitrile
Chlorine
Propylene
Styrene

Vinyl Acetate
Methyl bromide
UDMH

LR
Etﬁylene oxide
Hydrazine
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ACCIDENT HISTORIES OF THE CHEMICALS AND

PROPELLANTS IN THE CITIES EXAMINED

Acetone
Acrylonitrile
Anhydrous Ammonia
Chlorine

Ethylene Oxide
Hydrazine
Liquefied Hydrogen
Methanol

Methyl Bromide
Propane

Propylene

Sodium Hydroxide
Styrene
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propellants by city. The DOT Materials Transportation Bureau's data base for the period
1970 through 1980 was used. Using the average hazardous materials accident cost of
$41,900 for 1976 through 1980 and based on the number of accidents in each of the ten
cities, the estimated accident cost resulting from the 16 chemicals and propellants was
in excess of $4.6 million.

Table 5-4 shows the estimated loss to each city as a result of accidents involving
the 16 chemicals and propellants. Thus it can be seen that each of these communities
does have the need for response capabilities for handling possible hazardous materials
transportation accidents. The analysis of the response capabilities in each of the cities is
presented in the following sections.

5.3.1 Contingency Planning for Hazardous Materials Transportation Accidents

5.3.1.1 Overview of Community Emergency Response Planning and

Recommendations for Improved Community Plans
STL's "Draft Guidelines Manual® conducted for project F04611-80-C-0046 showed

that municipalities having pre-established contingency plans for handling emergency

situations were better prepared for handling the hazardous environment surrounding the
occurrence of hazardous materials transportation accidents than those areas that had not
pre-planned. With the increasing awareness of the potential consequences of an accident
involving hazardous materials, many communities (g.g., Nashville, TN; Sacramento, CA;
Baltimore, MD) have developed plans specifically aimed at dealing with the hazards
posed during an accident involving hazardous materials. However, many localities have
not prepared or are not aware of existing hazardous materials transportation accident
contingency plans. This fact can be exemplified by such transportation accidents as
Beattyville, KY and Youngstown, FL. In fact, communities which have contingency plans
usually have a large community-minded chemical manufacturer in the area or have had a

major transportation accident which has forced community involvement and awareness.

It is recommended that a viable community contingency plan for hazardous
materials transportation accidents be developed for every locality and that this plan
contain the following information:

° Hazardous material shipping routes and volumes through community;

® Community transportation network in terms of possible evacuation routes
and access by amergency services;

. Location of specialized personnel, materials, and equipment in community or
nearest location adequate to handle hazardous materials emergencies;
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TABLE S5-4

ESTIMATED LOSSES DUE TO INCIDENTS
INVOLVING THE 16 CHEMICALS AND PROPELLANTS

TN Y P T
f

Estimated Loss

City Accidents ($1,000's)

* Baltimore, MD 21 879.9
Los Angeles, CA 32 1,340.8

) Nashville, TN ' 16 670.4
“ Newark, NJ 13 S44.7
Pensacola, FL 7 293.3%

Sacramento, CA 1 460.9

(= Tallahassee, FL 2 83.8
Waverly, TN 1 4i.9%

Wilmington, DE 8 335.2
 — Youngstown, FL 1 41.9%

®  Actual costs were significantly higher due to additional
third party liability law suits and environmental cleanup
costs. '
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] Appropriate segments of the emergency response community, with clearly
defined individual roles, responsibilities and statutory authorities;

Methods for accessing relevant technical assistance sources; and

Designated communications network (radio frequency, network channel
siren) to alert the public and to handle communications between/from the
Communications Command Center, the accident site and other off-scene

support organisations.
These topics are discussed in subsequent paragraphs in this section. At least two

states, California and Virginia, have conducted studies to assess the volume of hazardous
materials traveling along various segments of the state's transportation network.
However, because local emergency responders (i.e., fire, police, medical) are the first
groups on-scene, it is recommended that an inventory of hasardous material traffic be
conducted at the local community level as well as the state level. The city or regional
planning office might be the logical organization to be charged with performing this duty
and possibly some other duties associated with municipal contigency pre-planning.
Statutes may dictate someone else. The important thing is to have some organization
responsible.

It is recommended that an inventory of the community transportation network be
conducted. Also, thermophysical/chemical data should be compiled for the hazardous
commodities being transported through a community. Based on current emergency
response practices, this information should be carried in the cars of each emergency
service "chief” (i.e., désignated on-scene coordinator or his representative). The types of
commodity information which the "chief" should cirry include specific gravity, vapor
density, explosive limits, toxicity levels and firefighting/first-aid information.

The catalog of appropriate segments of the response community, their
responsibilities and authority should also include an inventory of specialized hazardous
material response teams in, or available to, the community including local emergency
services (fire, police, medical), industrial teams, trade association teams and federal,

; _ state and local government personnel. The type of information which should be collected
" for each specialized responding organization should include the following:
t: ° name and address of key persons/contacts,
E: - ° 24-hour emergency phone numbers
! ° 800 toll-free telephone numbers, if available
° what resources they can provide

Other personnel or organizational information which should be indexed includes:

° response speciality (e.g., firefighting, wreck handling, cleanup, disposal)
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° specific commodity expertise
. availability of specialized equipment and materials

The inventory of specialized equipment and materials suitable for hazardous
materials traveling through a community should identify:
] materials and equipment needed for each hazardous materials being shipped

° location and availability of materials and equipment at public facilities and
commercial/industrial facilities

Technical assistance may be obtained in several ways. The Chemical
Transportation Emergency Center (CHEMTREC 800/424-9300) which is operated on a 24-
hour, 7-day-a-week basis by the Chemical Manufacturers Association, can provide some
initial response actions for an identified HM and get the shipper in direct contact with
the emergency scene. If the HM happens to be one for which a segment of the chemical
industry has developed special response teams (e.g., the CHLOREP teams of the chlorine
industry through the Chlorine Institute), CHEMTREC alerts such groups. The chemical
manufacturers and shippers are the most knowledgeable about the HM(s) they produce '
and ship and are in the best position to provide technical assistance at the accident
scene. CHEMTREC information per se is "cookbook” for specific commodities and no
judgments or recommendations are offered.

The National Response Center (NRC), operated by the U.S. Coast Guard (800/424-
8802) in conjunction with its joint responsbilities with EPA in handling water spills of
hazardous substances, likewise is operated arocund-the-clock and has a direct tie-in with
CHEMTREC through a written agreement.

The Coast Guard and EPA haire joint regional response teams, with designated on-
scene coordinators (OSC), which are dispatched to th scene if either EPA or the Coast
Guard deems it necessary. These teams can provide technical advice and/or actually
conduct cleanup and disposal operations, if necessary. In addition, the NRC has
computer programs for predicting the dispersion of spilled HMs (currently this is
essentially confined to water spills, but is being expanded to handle land spills). The
computerized data system makes available more detailed technical information than
CHEMTREC can provide. EPA and the Coast Guard also have technical experts who may

- be contacted for technical advice.

y There are several cleanup and disposal contractors who specialize in handling

and/or advising regarding these aspects of HM spills. Some shippers utilize such

[ contractors when they do not have in-house specialized teams. However, carriers rarely
- have such capability and would have to rely on a contractor. Normally, the shipper and
carrier agree on how the matter will be handled, so it does not become a problem.

k-
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A number of shippers provide a company 800 emergency number on shipping
papers and sometimes on the tank cars or cargo tanks.

Without adequate; fully-coordinated communications, it is impossible to handle a
HM transportation emergency successfully. The communications network must enabdle
those groups at the scene to communicate within their respective disciplines, and
between disciplines and with the OSC. Additionally, the OSC must have direct contact
with all the off-scene support activities (e.g., aerial surveillance, weather service, and
hospitals) and shipper, carrier, local, State and Federal officials and response centers
(e.g., NRC and CHEMTREC) and the news media. All of these communications must be

on a non-interfering basis.

Most of the emergency services organizations have communciations systems. The
important thing is to tie all communication into a centralized communication center. A
system of priorities must be established as to who and what takes precedence. If
possible, assignment of specific frequencies to the various groups is recommended.
"Ham" operators, particularly, may be a valuable resource. The CB system might be of

value under special circumstances.

5.3.1.2 Critical Analysis of Community Plans

Based upon the criteria for effective crisis management techniques to hazardous
material transportation accidents given in Section 5.3.1.1, Table 5-5 has been prepared to
show the state-of-the-art in community contingency plans for each of the ten cities
examined. Based upon a critical assesment of each community's contingency plan for
handling hazardous materials transportation accidents it appears that the majority of
cities have inadequate on-scene communications capabilities and do not sufficently
provide for the dissemination of accident information to the public. The cities reviewed
do have the following components in their contingency plan:

° Knowledge of type of hazardous materials and their transport routes in
proximity of the community; '

° Specific emergency response guidelines for handling all hazardous materials
transportation accidents;

] Inventory of specialized personnel, equipment and materials which could be
used on-scene; and

. On-site responsibilities of local emergency response organizations.

The cities which did no! have specific guidelines concerning response to hazardous

materials would either utilize guidelines for response to fires or the emergency response
guidelines identified in Federal and industrial response guidebooks (i.e., AAR,DOT,EPA
and USCG).
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TABLE 5-5

ASSESSMENT OF COMMUNITY CONTINGENCY PLANS
BASED UPON CRISIS MANAGEMENT CRITERIA

Criteria

Baltimore, MD

Los Angeles, CA
Nashville, TN

Pensacola, FL

Sacramento, CA
Tallahassee, FL
Wilmington, DE

Newark, NJ
Waverly, TN

Youngstown, FL
(Panama City)

Identified hazardous material
shipping routes and volumes

Community transportation network
in terms of possible evacuation
routes and also access to
emergency services

Specific hazardous materials
response guidelines/contingency
plan

Location of specialized personnel,
materials and equipment in
community or nearest location
adequate to handle hazardous
material emergencies

Appropriate segments of the
emergency response community, with
clearly defined individual roles,
responsibilities and statutory
authorities

Methods for assessing relevant
technical assistance sources

Designated communications network
to alert the public and to handle
communications between the
Communications Command Center,
the accident site and other off-
scene support organizations

.........
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TABLE 5-5 (cont'd)

Criteria

Baltimore, MD
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CA

Los Angeles, CA
Nashville, TN
Pensacola, FL
Tallahassee, FL
Waverly, TN
Wilmington, DE
Youngstown, FL
(Panama City)

Newark, NJ
Sacramento,

i_ -

YA TS L T

List of specialized response
personnel:

name and address of key
persons/contacts

24-hour emergency phone numbers
resources of group listed

Contingency plan components:

statement of purpose and scope
enabling acts and authority
identity and functions of

the officials involved
evacuation plan with pre-
designated shelters and
logistical support
identification of radio and
television stations that will
continuously inform the public
during the initial trauma
identificaton of the pre-
designated local on-scene
coordinator (LOSC) by name
and/or position

a mechanism for updating

a document showing how the local
plan interfaces with the federal
and state plans

identification of a liason
official to work with the state
and federal 0SC

continually updated phone
numbers of key officials
check-in location where key
officials can be located or
tracked once they hav. appeared
on-scene

a method for identifying and
accounting for individuals who
may have authority on-scene

...........

....................................
.....
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...............




5.3.2 Training of Emergency Response Personnel

There are a number of training courses available which are taught by government,
industry, educational institutes and consulting organizations aimed specifically at
responders to hazardous materials incidents. These courses vary from formal academic

. class sessions to slide-tape presentations, with an insructor's guide and student workbook,

to the home-study (correspondence) course. The slide-tape courses run from five to

twenty hours of class time. They may or may not be modular (i.e., deal with topical
5 areas such as hazardous materials identification, decision-making and seeking technical

E - assistance).

Hazardous material training courses stress planning but also present some basic
- information concerning the nature of hazardous materials; how to identify spilled/leaking
: material; where to find technical help; danger assessment; decision-making; and to a
d : cetain extent some general procedures for on-scene actions such as controlling access to
the area, evacuation, surveillance of vapor clouds, firefighting, rescue and
communications. In some instances, thére is hands-on training such as use of

polyurethane foam for sealing holes in drums or diking liquid pools, applying metal

; patches to tank car holes by means of bolts or stopping leaks with wooden plugs. These
. are useful techniques, but have limited application to specific situations. Heavy reliance
must still be placed .on the specialists from the varous disciplines involved. These
specialists operate and make decisions based predominately on their own experience and
knowledge and, with few exceptions, perform tasks without the benefit of written
‘ procedures, particularly with respect to cargo transfer, wreckage removal, cleanup and
E disposal. Although these courses give some attention to restoring the scene to normal,

there is a lack of procedural training in these four activities.

There are many training aids available in addition to the courses themselves.
Examples are nomographs, slide rules, pocket manuals, checklists, brochures, guides,
films, video tapes, slide-tape combinations, reference books, data bases, resource lists
and charts. The U.S. Department of Transportation's Materials Transportation Bureau

provides, free-of-charge, quantities of a number of hazardous materials training aids to

i NN | Shs mn an ary sor 4 aur 4

emergency service organizations. Others may be purchased from the Government or
L: private companies. Rail carriers, in conjunction with the Chemical Manufacturers
Association, are putting on hazardous materials transportation emergency training
: courses in communities where chemical shippers are located or through which rail lines
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tf- The U.S. Department of Transportation, Research and Special Programs
¢ Administration, Materials Transportation Bureau has compiled a list of 342 organizations

offering training courses on hazardous materials transportation.

Regardless of the type of activity — immediate response, hazard mitigation, cargo
transfer, wreckage removal, cleanup and disposal or the specialist discipline involved —
training must assure that procedures are understood and utilized to accomplish the

following four items:

1. _Provide adequate on-scene communications
3 2. Evaluate/assess the situation, hazards and actions
- 3. Make decisions

4. Take appropriate actions
These are discussed in the following paragraphs.

5.3.2.1 Communications Training

An incident must be recognized and promptly reported to the proper authority. It
is very essential that specific information about the accident be provided in this report
so that the response network may be activated and those involved can have a reasonable
idea of the nature of the accident and hazardous materials involved. Training in how,
.- when, what and to whom to report a hazardous material accident is the first criterion. It
: involves the ordinary citizen, who by chance may stumble upon an accident scene, as well
- as those who might become involved as professionals. Communications within a
: particular response discipline, between groups and with the on-scene coordinator (OSC)
are complex but vital. Therefore, training is required in the proper use of
communications equipment. Also, the assignment ‘of proper frequencies and
responsibility for coordination of communications must be clearly identified in the

emergency action plan. The persons responsible for coordinating communications need

training:
lom ] To understand the interface between different communication modes,
: frequencies and equipment;
i ) To understand, interpret and relay facts and requests being made by or sent "
‘.- to the numerous groups and individual specialists involved in the emergency;
. To recognize and expedite priority communicati s; ‘
o To ceal effectively with the news media, by providing appropriate factual

information and by utilizing the news media as a means of mitigating
hazards to the public such as preventing panic and providing proper
instructions or warnings; and

. ~
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] To know how to use communications to coordinate effectively the many
activities taking place on-scene and as backup, so that such uctivities do not
interfere with or jeopardize safety of each group and that resources are used
most effectively.

The various response groups and individual specialists need communications
training in order to learn proper procedures for maintaining constant contact with in
their particular groups so that everyone is always accounted for, prompt escape action
may be taken if the need arises, and the OSC can be provided with the latest facts on

conditions, progress, problems and needs.

The public needs training in such areas as simple self-protection actions (i.e.,
stuffing cracks in windows or doors) in the event of a hazardous material spill; getting
and keeping away from the scene; obeying evacuation orders; and, as previously

mentioned, reporting an incident.

The news media can be a real help or can compound the problem. Making the
news media aware of and, where possible, a participant in hazardous material spill
response training, can make it a strong positive force in a real emergency. Training
courses need to contain a portion showing how the news media can assist in the event of
an accident. News media representatives should be included in the preparation of the

community's HM emergency response plan and in training courses that are given.

All persons who will be concerned with a spill must have further training in
evaluation/assessment methods, decision-making, the procedures required in their

specific activities and awareness of how their actions impact others.

5.3.2.2 Training for Decision-Makers

It is imperative that training be designed to meet the needs of all decision-
makers. Depending upon the individual responsibilities and the particular types of
activities involved, training can range from checkoff lists to computer-aided decision-
making methods. Essential to all decision-making is consideration of the situation or
problem, the alternative courses of action, how the action will be accomplished, when
and by whom, and what will be the expected impact or results of each. Evaluation and
assessment of the situation are the key factors upon which sound decisions are based.
Therefore, a detailed discussion of training requirements for decision-makers in

evaluation and assessment is presented.

A chemical, propellant or other hazardous material transportation accident

requires initial and continued assessment of the situation and evaluation of the
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requirements and effectiveness of corrective actions. Essentially, these involve
obtaining facts and analyzing them. Training is vital to assure that those involved with
the emergency know what information is necessary, how it may be obtained and how to
analyze it for determining the existing hazards, potential dangers, what damage has been
sustained, the magnitude of the spill, who and what are exposed, what resources exist and
how they can be nsed most effectively, what additional resources are required, and the

effectiveness of corrective actions. Such training should involve how to:

° identify at a distance any HM's involved or that have been released;

] determine the integrity of the HM containers;

° establish the danger perimeter;

) predict the downwind toxic or flammable vapor concentration versus

distance as well as cloud size and travel rate;

° use resources most effectively;

° determine the applicability and effectiveness of corrective actions;

] use remote sensing/detection/analytical equipment;

° interpret data;

° spot changing conditions which pose additional dangers;

® assess risks;

o determine hazards; and

' monitor the scene for toxic or flammable vapor levels and for evidence of

personne] exposure,
Such training includes teaching formalized methodologies where appropriate (i.e.,

risk/hazards analysis).

5.3.2.3 Response Activities Training

Training is required to assure effective and safe performance of all the on-scene
and support activities in handling hazardous materials transportation spills. This fourth
aspect of training deals with the actual field operations and what type of procedural
training deals with the a :tual field operations and what type of procedural training is
appropriate to each of the specialized groups and individual experts involved. This
training involves ways to select, use and identify the limitations of equipment and
materials (i.e., use only transfer equipment which is compatible with the particular
hazardous material or use gravity flow, pressure flow or pumping as cargo transfer

means). Training can help train crew members and truck drivers:

. to understand the HM's aboard, their hazards and the precautionary
procedures they can use in the event of an accident;
o assist them in seeking response help;
5~34




® convey HM information to response personnel; and

° otherwise cooperate with authorities on-scene.
There are continued hazards at chemical and propellant spill scenes and the degree or
nature may change. Training for on-scene personnel needs to include procedures for
recognizing the actual and potential hazards and the eventuality of a significant
change. Their training needs to assure that each person understands not only how to
perform his own task efficiently, but to recognize the absolute necessity for safety and
accomplishing the task without jeopardizing the safety of others at the scene or creating
problems for them, while at the same time protecting the environment and property.
Training on the selection and use of proper protective clothing, breathing apparatus,
gear, tools, equipment and materials is vital to personnel safety and the successful
handling of the spill. Training is needed in the techniques, limitations and safety
precautions for cargo transfer, wreckage removal, cleanup and disposal operations.
Hazard mitigation involves any means for reducing or eliminating the hazard or threat,
so it cuts across the full spectrum of on-scene activities. Training needs to concentrate

on the use of common sense coupled with good information and sound technical analysis.

5.3.2.4 Training of Emergency Response Personnel in the Cities Reviewed

All of the ten cities reviewed utilized some form of training program for response
personnel who deal with hazardous materials under emergency conditions. Eight of the
ten cities reviewed stated that they trained personnel in the use of the Department of

Transportation's 1980 Emergency Response Guidebook. Of the two cities which did not

train emergency response personnel in the use of the DOT Guidebook (i.e., Pensacola, FL
and Youngstown (Panama City, FL)), Pensacola does not recommend the use of the DOT
Guidebook because they question the Guidebook's utility while Youngstown (Panama City)
does not use the guide because they do not have sufricient copies available for all
response personnel. It is recommended that if Youngstown (Panama City) chose to
utilize the DOT Guidebook that they procure enough manuals to supply each of the
emergency response vehicles in .the area., The Pensacola area prefers to utilize the
Association of American Railraod's Bureau of Explosives response guide entitled

Emergency Handling of Hazardous Materials in Surface Transportation. In terms of

actual training programs seven of the ten cities utilize at a minimum the NFPA

hazardous materials training program entitled Handling Hazardous Material

Transportation Emergencies. According to the DOT Material Transportation Bureau the

NFPA training course was designed to:
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"assist those ...who assume and accept, often at great personal risk, the
responsibility of responding to and dealing with transportation accidents
involving hazardous materials... provide guidelines for handling hazardous
materials during emergency situations and to assist persons with varous
emergency services responsibilities in better understanding their roles in the
development and implementation of comprehensive and community
emergency action plans.”

The NFPA hazardous materials training course provides emergency response
personnel with information on hazardous materials in-transit; definitions, classes and
dangerous properties of hazardous materials; recognizing and identifying hazardous
materials incidents; command and control of hazardous materials incidents; and planning

for hazardous materials emergencies.

Of the seven cities which utilize the NFPA hazardous materials training course,
five use this curriculum in conjunction with specially designed city programs which were
developed to meet the specific requirements of each city. Of the ten cities reviewed
only Wilmington, DE relies upon the training services of a State Training Academy for
the purpose of preparing emergency response personnel in the handling of hazardous

materials emergencies.

In all of the cities reviewed except Youngstown (Panama City), FL all emergency
response personnel are given some form of hazardous materials training. In Youngstown
(Panama City), FL training is provided only to members of a hazardous materials
advisory board. It is recommended to the Youngstown (Panama City), FL area that all
emergency respnse personnel be provided with at least the NFPA hazardous materials

training course.

5.3.3 Availability of On~-Site Resource Requirements

5.3.3.1 Protective Clothing, Gear and Equipment Availability and Uses

When entering a hazardous environment, appropriate protective clothing, gear,
breathing apparatus and equipment must be used. This section does not discuss the
specific items required for working in specific hazardous environments, but identifies the

types which should be available on-scene and their uses.

In terms of personal protection, emergency services should have available
protective clothing, acid suits, chemical/gas suits, cooling systems (heat exchangers) and
fire entry suits for use by responding personnel. In terms of breathing apparatuses,
regulated manifold air supply systems, assorted cannister masks and cartridges should be

available.
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Several commercial manufacturers/suppliers produce this type of equipment. A
sample listing of a few manufacturers/suppliers is given in Table 5-6. Table 5-6 is not an
endorsement of any of these items or manufacturers and the types of personal protective
clothing, equipment and gear which they supply. Chemical manufacturers, the U.S.
General Services Administration catalogues, telephone yellow pages, EPA and USCG

Regional Offices are other sources of this type of information.

Local emergency services should obtain the obvious personal protective clothing,
equipment and gear required for handling the types of hazardous commodities being
transported through or consumed in a community. Clothing, equipment and gear should
be thoroughly inspected and tested periodically to assure that it will provide the required
level of personal safety. Protective clothing, equipment, breathing apparatus or gear
which does not meet these strict safety standards should be either discarded or
repaired. Once repaired, inspection and testing should be conducted to assure that the
repair was adequate. Penalities should be imposed on individuals/organizations which do
not abide by these guidelines and who subject personnel to unnecessary hazards due to
negligence in enforcing these requirements. These items are expensive and the various

segments of the emergency response community have much to gain by pooling resources.

5.3.3.2 Specialized Treatment Chemicals, Equipment, Resources Availability and Uses

Specialized treatment chemicals, equipment and resources are needed at a
hazardous materials transportation accident. This section identifies treatment

chemicals, sorbents and analytical and heavy equipment which can be utilized on-scene.

5.3.3.3 Treatment Chemicals and Methods

Several treatment chemicals and methods exist for mitigating the hazards
associated with a spill and the decision to use one specific method must be based on
technical need, material availability, State and Federal limits for materials in the

environment, cost versus effectiveness and residues requiring disposal.

Once the treatment considerations have been analyzed based on the accident
. conditions and the aforementioned factors, it is then possible to select the appropriate

treatment method. Table 5-7 lists some treatment methods for handling spills of

hazardous materials.

It needs to be emphasized that only compatible treatment chemicals should be

o~ used with the spilled material; mixing incompatible materials may result in worsening the

;

p

-
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TABLE 5-6

SOURCES OF PROTECTIVE CLOTHING,
BREATHING APPARATUS, GEAR AND EQUIPMENT

Item Manufacturer Location
Portable resuscitation Robert Shaw Anaheim, CA
units
Gas/vapor respirators 3M Company St. Paul, MN
Breathing Apparatuses Lab Safety Janesville, WN
(15-60 minute capacity) Supply

Gas Mask (30 minute capacity)

Organic Vapor Respirafor

Acid Gas Respirator

Gloves

-neoprene (corrosives)

-nitrate (aromatic, petroleum
and solvents)

-polyethylene

-PVA coated (organic solvents,
aromatics, ketonics and
chlorinated solvents)

Face Shields

Safety Caps

Splash Suits

First Aid Kits

Breathing Apparatus Mine Safety Pittsburgh, PA
Appliances
(MSA)

|
|
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TABLE 5-7
HAZARDOUS MATERIAL TREATMENT METHODS

Carbon absorption

PH adjustment

Air stripping and aeration
Precipitation
Neutralization

Biological

Destruction
Solution/Dilution

Mixing

Land Spraying

---------
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- situation. Local contingency plans should identify the local and availability of chemicals

for treating any hazardous materials which flow through a community. Some common

el T
|

spill control materials available are acid and caustic neutralizing agents, diatomaceous
earth, vermiculite, Portland cement, sawdust, activated carbon and various commercial

sorbents.
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5.3.3.4 Sorbent Materials

Use of sorbent materials to soak up and contain spilled hazardous materials during

initial response, product transfer, cleanup and disposal operations at the accident site is

common practice. Typical sorbent devices include spill control pillows, which absorb
98% of their capacity in 30 seconds (a number of these can be combined to form a dike);

spill squeegee and absorbent paper. It is recommended that a stockpile of such materials

be kept by the local community at all times. However, if this is not feasible, the
community should identify the location where these supplies can be obtained in a timely
L'-; fashion, establish cooperative agreements with local chemical manufacturers who would
have a supply in-house, or obtain these materials from the product transfer, cleanup and

disposal contractor directly. \
\

5.3.3.5 Monitoring Devices .

Monitoring devices are a necessity at hazardous materials transportation
accidents. Analytical monitoring devices serve such functions as identifying hazardous
materials on-site and providing continuous monitoring for toxic, flammable and explosive
vapors during all phases of accident response. Table 5-8 is a partial listing of analytical
monitoring devices that communities should have avajlable for use in the event of a
hazardous materials transportation accident. In the event of a hazardous materials
transportation emergency, communities should seek to have most of this equipment
available for their use. Analytical monitoring equipment may be purchased exclusively
for the use of a city's emergency services, borrowed from a community chemical
manufacturer or chemical laboratory, obtained from a region's state emergency
preparedness/civil defense office or acquired for use from a nearby military
installation. Fire departments have flammable vapor detectors. It is recommended that
communities obtain and pool as much of this equipment as possible. However, when a
locality cannot fund such purchasing it is recommended that agreements be pre-
established with state preparedness/civil defense and military installations for their use

and any technical assistance in their operation, as needed.
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5.3.3.6 Heavy Equipment

*

. Similarly, heavy equipment are a necessity at hazardous materials transportation
accidents. Table 5-9 is a partial listing of heavy equipment that communities should
have available for use in the event of a hazardous materials transportation accident.
Heavy equipment can usually be obtained through the state or local Department of
Highways and Transportation or through a local construction contractor.

5.3.3.7 Wreckage Removal Contractors

When a transportation accident occurs and the services of a wreckage removal
contractor are required on-scene, the choice of a wreckage removal contractor will
depend upon the transportation mode involved in the accident, the accident severity in
terms of structural damage to equipment, proximity of accident site to contractor's
facility, and contractor's available resources. For purposes of this report we are
concerned with wreckage removal contractors who respond to rail and highway hazardous
materials transportation accidents. Most often, and it is sound safety practice, these
contractors will not respond on-scene until all toxic, flammable and explosive vapors
related to hazardous materials have been dissipated from the accident site, and the area
is considered to be a safe working environment. When wreckage removal contractors are
required at rail transportation accidents, special heavy equipment is needed. Two
organizations which have historically provided on-site wreckage removal activities to rail
transportation accidents are:

Rail Wreckage Removal Contractors

o Isringhausen Crane Manufacturers, Inc.
One Industrial Drive
Jerseyville, Illinois 62052
(618) 498-6441

. Hulcher Emergency Services, Inc,
Box 191
Virden, Illinois 62690
(217) 965-3361
(800) 252-3371 in Illinois
(800) 637-5471 outside Ilinois

Wreckage removal contractors involved in the response to accidents of highway
vehicles are typically local towing or wreckage services. Listing of these organizations

can be found in the local telephone directory yellow pages. Unfortunately, their response
capabilities are less sophisticated than the groups which respond to railroad accidents.
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TABLE 5-8
ANALYTICAL MONITORING EQUIPMENT

Gas detector

Combustible gas/oxygen detector
Oxygen deficiency monitor

Electrical safety hazard analyzer
Radiation/contamination survey meters
Infrared radiometer

Explosimeter

Mass spectrometer

Colorimetric tubes

TABLE 5-~9
HEAVY EQUIPMENT

Bulldozer
Crane
Backhoe )
Highloader
Dump trucks
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Local contingency plans should have these telephone numbers available for use in the
event of an accident and only those considered to be qualified and reliable should be

listed.

Accident severity influences the level of sophistication required for equipment to
be brought on-scene. Proximity of the accident site to the contractor's location
influences response time and availability of personnel, equipment and materials. State
and local emergency response plans should have pre-identified wreckage removal firms

which are capable of responding to transportation accidents that occur in a specific area.

The personnel, equipment and material resources available to the wreckage
removal contractor at the time of the accident may influence the choice of a firm to
perform the wreckage-removal operations. This can be illustrated by a situation where a
wreckage-removal contractor's facility is located one mile from a railroad accident, but
due to their inability to provide heavy lifting equipment to the scene, it is concluded that
this firm does not have long-term on-scene response capabilities. Since heavy equipment
would be needed in this instance, a wreckage-removal contractor having heavy equipment
would have to be contacted, even if this firm's facility is located 450 miles from the
accihent scene. Of course, response time will be increased significantly, but this should
not create a big problem because wreckage removal should not begin until the situation is
stabilized. The on-scene coordinator should not automatically discount the value of a
wreckage removal contractor who does not have the heavy equipment, for this firm may
be ai)le to assist in the short-term until the better equipped wreckage removal contractor

can arrive on-scene.

Acquiring a wreckage removal contractor is just one of the many decisions which

the on-scene coordinator must make regarding the use of outside technical experts.

5.3.3.8 Product Transfer, Cleanup and Disposal Contractors

At most hazardous materials transportation accidents the services of product
transfer, cleanup and disposal personnel are required. In many cases, the shipper or
association to which the shipper belongs may provide such specialized service. The
carrier should involve the shipper in the selection of a product transfer, cleanup and

disposal contractor.

The community contingency plan should identify product transfer, cleanup and
disposal contractor(s) who are capable of meeting the locality's requirements, based on
the hazardous materials being transported in the area, and in the event the shipper and

carrier elect not to handle the arrangement or request a recommendation.
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In terms of on-site product transfer, cleanup and disposal operations, the following
information should be available to the on-scene coordinator and others who must make
decisions regarding these activities:

° Waste disposal sites capable of handling the spilled materials as well
as state solid waste management agencies;

o Shipping container specifications required for transport of each {
chemical shipped through the area; and ' |
[]

° Applicable Federal, State and local regulations pertinent to the
transport of these commodities.

Local decision makers should familiarize themselves with this information, so
that, when local contingency plans are developed, data on the location and capabilities of
local waste disposal facilities and availability of shipping containers required for disposal
based on the community's hazardous materials transportation needs will have been

identified. By so doing it is anticipated that product transfer, cleanup, and disposal

activities may be performed at the greatest level of cost-effectiveness and personal

safety.

5.3.3.9 Specialized Response Capabilities of Each of the Cities Reviewed

The analysis of the availability of specialized response personnel, equipment and

? gear in each of the ten communities reviewed concentrated on identifying whether or not
E— each of the cities had the following resources available:

d ) Hazardous material react team

:— . Mobile response van

. Specialized equipment and gear (i.e., CHLOREP patching kit, positive
pressure breathing apparatus, heavy lifting equipment, foam trucks,

F" analytical testing equipment, hazardous material reference library,
personal protective clothing, acid suits, Scott air packs, etc.).

In fifty percent of the cities visited, hazardous materials react teams are available

through the local fire service. These cities are Baltimore, MD; Los Angeles, CA;
Nashville, TN; Sacramento, CA; and Tallahassee, FL. In Newark, NJ the response team

Ty

and mobile response van are operated by the state and these resources are located
approximately two hours away from Newark. In Pensacola, FL response to hazardous ]
-- materials transportation accidents are handled by the fire service with the local

chemical manufacturers providing technical assistance. Nashville, TN provides response

e S bt el il
-

capabilities to the entire central portion of Tennessee under a local/state agreement in

which Nashville provides the trained emergency response personnel in exchange for being

supplied specialized emergency response equipment at state expense to respond to

incidents in the central portion of the state. Under this local/state agreement, the
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metropolitan Nashville area has the responsibility for responding to hazardous materials

incidents at cities like Waverly, TN. This agreement was probably a result of the tragic
accident at Waverly in which they did not have the capabilities to adequately handle the
assessment required. Waverly, TN also has an agreement with three chemical
manufacturers in the area which provides industrial response assistance if an emergency
were to occur. In the Youngstown (Panama City); FL area a react team has been
developed which consists of one representative from each of the emergency response

service organizations in the area.

All of the cities except Newark, NJ; Waverly, TN; and Youngstown (Panama City),
FL have direct access to a mobile hazardous materials response van. A response van is

available to Newark, NJ but is stationed at Trenton - nearly two how: s south.

The majority of cities visited had positive pressure breathing apparatus, personal
protective clothing and Scott air packs. Resources which some of the cities had but were
more limited included CHLOREP patching kits, analytical testing equipment, extensive
hazardous materials reference libraries, acid suits, cascade systems, mobile
communications vehicle/command post a;td a converted bus for use as an ambulance. It
is recommended that each city purchase or make a mutual aid agreement so that these
aforementioned resources would be available for use in a hazardous materials

transportation emergency.

5.34 Identification of Problems Encountered by Cities in Actual On-Scene Response

to Hazardous Materials Transportation Emergencies

During visits to each of the ten cities an attempt was made to identify problems
which have been encountered or could be encountered at a hazardous materials
transportation accident. A list of the most frequently mentioned problem areas include:
Identification of hazardous materials involved in the accident;

Visual assessment of container structural integrity;

On-scene interagency communications; and

Unavailability to technical assistance after normal business hours.

5.3.5 Innovative Approaches to Handling Hazardous Material Transportation

Accidents
During the review of each community's contingency plan, hazardous materials
training programs and specialized response personnel, gear and equipment, certain
innovative approaches to handling hazardous materials transportation accidents were
identified. These approaches are listed here in the hope that they may assist a
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community in their actual on-scene response activities. This information is intended for
. cities which may not have been aware of these approaches. In each situation where an
innovative approach or equipment is cited a contact and telephone number in the

!— representative city is noted.
. 1. Development of a procedures manual which contains guidelines for
N emergency response activities at hazardous materials transportation

i accidents.

: An example of specific guidelines applicable to hazardous materials
._ transportation accident emergency response activities can be found in Appendix
8 E. For additional information on this subject contact Captain James Henry,
Baltimore Fire Department (Fire Prevention Bureau) at (301) 396-5752.

which has the responsibility of responding exclusively to
transportation accidents and other releases involving hazardous

é‘ 2. Deployment of a fire house in the given metropolitan community
h.-
[ materials.

Information on an example of this fire house and its capabilities should be

- addressed to Chief Cooper, Nashville Fire Department, at (615) 383-8922.

k 3. Establishment of a cooperative agreement between a metropolitan
£ government and the county (represented by the county fire
- department) and the State in which the state will provide emergency

response equipment if the metropolitan area will be in charge of
responding to hazardous materials incidents in a specified geographic
region of the state. )

This distribution of specialized response personnel, gear and equipment is
innovative in that it brovides response capabilities on a regional basis rather than upon
the individual purchasing power of a specific city. An example of this type of system and

further information on this subject can be obtained from Chief Cooper of Nashville.

: 4, An area's integration into their hazardous materials response plan of
g the contact and 24-~hour/day telephone number of specific types of
3 specialized response equipment such as air compressor, bomb disposal,
. boom trucks, etc.
L An example of an inventory of specialized response equipment in a contingency
r' plan is available from Chief Cooper of Nashville.
"‘ 5. A community's attempt to identify the location and storage capacity
1 of chemical manufacturers as well as the quantitiy and type of
- hazardous material shipped through the area.
L An example of a city which is attempting to identify the location and quantity of
- chemical manufacturers in the area is Newark, NJ. Comments should be addressed to
o Dr. Leonard Dauerman, Director of the Law and Technology Center of the New Jersey
Institute of Technology (NJIT) at (201) 645-5522.
5-46
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6. A metropolitan region which has been subdivided into 14 response
regions, each having a fire chief who serves as on-scene coordinator if
a hazardous materials transportation accident occurs. The area also
has available for use on-scene a converted bus which can serve as a
10-passenger ambulance and a mobile command/support post.

For example, such capabilities are available in Pensacola, FL (Escambia County).
Details of these capabilities can be obtained through contacting Buck Renfro,
Coordinator of Civil Defense for Escambia County at (904) 436-9711.

7. Metropolitan areas having "cascade" systems which can replenish
oxygen into breathing apparatus on-scene.

Two such areas are Pensacola, FL. and Sacramento, CA. Contact either Buck
Renfro of Pensacola, FL at (904) 436-9711 or Captain Jan Dunbar of Sacramento, CA at
(916) 449-5267 for further information.

8. An area having reports for hazardous substances spills, respcnse
checklists and emergency resources found in their Disaster Operations
Plan.

Samples of these reports can be found in Appendix F for Panama City
(Youngstown, FL). Further information of this technical documentation can be obtained
from Mr. Jim Heisler, Director of Defense Civil Preparedness of Bay County at (904)
769-2181.

54 RECOMMENDATIONS FOR IMPROVED MUNICIPAL METHODS FOR
IMPLEMENTING CRISIS MANAGEMENT TECHNIQUES

Based upon the extensive review and assessment of methods for implementing
crisis management techniques for hazardous materials transportation accidents i.. the ten
selected cities some deficiencies in response capabilities appear to be widespread while
others tend to be localized in one or two cities. The recommendations made are general
in nature as they apply to all cities and no provision has been made to address any
city/area in specific. Based upon this review the following are recommendations which
all cities/areas can adopt to provide improved methods for implementing crisis

management techniques to address hazardous materials transportation accidents.

1. Even though there are special emergency response numbers, in the
event of emergency situations the 911 emergency telephone system is
of great value for emergency notification and communications.

2. Many cities need to develop hazardous materials contingency plans.

3. Specific guidelines should be developed for handling the hazards
associated with the release of hazardous materials shipped through or
stored in the given area.
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8.

10.

11,

12.

13.
14.

15.

16.

17.

18.

19.

Improved hazardous materials training programs and aids should be
provided to municipal police personnel.

Cities/communities should regularly stage mock-up hazardous
materials transportation accidents or other chemical releases as part
of their continuous training and readiness programs.

Guidelines should be developed and refined for visually assessing the
structural integrity of tanks involved in hazardous materials
accidents.

Communications capabilities and coordination on-scene should be
improved so that the OSC can be aware of the activities of all
response organizations involved in hazards mitigation on-scene.

Fire service personnel should use positive pressure breathing
apparatus when approaching the scene of a hazardous materials
release.

Volunteer firefighters should be given the same hazardous materials
training that paid personnel receive.

Emergency response personnel should be required to receive follow-up
hazardous materials training after a specified period of time.

A designated communications network should be established which
will provide for a mechanism to alert the public and to handle
communications between the communications command center, the
accident site and other off-scene support organizations.

Contingency plans should identify radio and television stations that
will continuously inform the public during the initial phases of the
emergency.

Contingency plans should provide for an update mechanism.

Contingency plans should provide for a method of identifying
individuals who have authority cn-scene.

Contingency plans should give telephone numbers and names of
personnel or organizations which would be required to respond on-
scene.

It appears that cities preferred to carry the DOT Emergency
Response Guidebook. However, a sufficient supply of these was not
available in all the cities reviewed. Thus, every effort should be
made to procure these manuals for initial notification and response
purposes.

Cities/communities should provide some form of hazardous materials
specific training.

Municipalities which do not have specialized personnel, equipment and
gear for use on-scene may want to pool their resources for the
purchase of needed resources,

Methods for improved access to technical assistance after normal
bus .oess hours should be obtained.
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During the in-depth review of local methods for implementing crisis
management techniques for hazardous materials transportation accidents it can be
seen that all cities are not adequately prepared for handling HM accidents. One
promising method that would provide greater response capabilities and could serve

as a training tool is discussed in the next section.
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6. CRITERIA FOR INTERACTIVE FEEDBACK CRISIS MANAGEMENT SYSTEM

This section presents criteria for an interactive feedback crisis management
system. The eventual development of such a system could serve not only as a training
tool for emergency response personnel to simulate the mitigation of hazardous materials
transportation accidents, but it could be used by emergency response personnel at actual

hazardous material accidents.

The first part of this chapter gives an overview and assessment of state-of-the-art
(SOA) interactive feedback crisis management systems in existence; their capabilities
and potential utility on-scene. Subsequently, criteria are developed for an interactive
feedback crisis management system including hardware/software component

requirements.

6.1 OVERVIEW AND ASSESSMENT OF SOA INTERACTIVE FEEDBACK CRISIS
MANAGEMENT.SYSTEMS

This assessment is necessary so that the adequacy or inadequacy of existing
interactive systems utilized by emergency response personnel and other individuals can
be determined. Interactive feedback systems can vary in complexity. The simplest may
be for on-line data retrieval. The more sophisticated may be used as training simulators;

some are actually used on-scene for management of the hazardous materials accident.

Information retrieval systems such as the Oil and Hazardous Material Technical
Assistance Data Systems (OHMTADS), USCG's Hazardous Assessment Computer System
(HACS), Chemical Transportation Emergency Center (CHEMTREC), etc. are not
discussed nere because as stated by the EPA "information retrieval sources should be
considered secondary sources of information because information is from the published
literature or past events, and because interaction is limited since the contact usually has
no special expertise in spills technology or hazardous chemicals." Thus it is proposed
that existing SOA interactive feedback systems, of the information retrieval type, do not
at this time warrant additional development efforts because the data base information
provided by these systems does appear adequate (i.e., except for predicting the vapor
dispersion patterns of certain dense gases including topographic effects), and the sources
of information are sufficient in number to meet the needs of Federal, state and local
emergency response personnel as well as others involved in hazards mitigation activities
on-scene. A detailed overview of SOA information retrieval systems and an assessment
of their applicability to hazardous materials accident management is given in Section
3.1.5 of the "Draft Guidelines Manual" for the "Post-Accident Procedures for Chemicals
and Propellants” project (F04611-80-C-0046).

6-1
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The review of SOA interactive feedback systems demonstrated that the actual
number of existing systems which have potential application to on-site hazards
mitigation activities is quite limitea. One system designed to provide an on-scene
coordinator and other emergency response personnel information required on-scene is
called the "Emergency Management System," developed by Information Systems, Inc. of
Washington, D.C., This system consists of hardware and generic software programs for
the following types of emergencies: fire; controlled or uncontrolled radioactive radiation
release; airport/aircraft emergencies; military installations emergencies; local
emergency operations centers; railroad and surface transportation emergencies; building
emergencies (hotel, apartment, commercial); hospital/medical emergencies; and
industrial manufacturing plant emergencies. The system does not currently have the
capability for use by emergency response personnel at a hazardous materials

transportation accident because of software limitations.

6.2 FEASIBILITY OF INTERACTIVE FEEDBACK SYSTEM AS A TRAINING
AID/ACCIDENT SIMULATOR

6.2.1 Interactive Feedback System Capabilities

Interactive feedback systems, as implemented in computer graphics, have been
used for manipulation of basic data presentations, i.e. bar chart, pie chart and network
modelling. It is a fact that personnel utilizing interactive computer graphics systems
can retrieve and segregate large data bases extremely rapidly. The graphics of
displaying the data allows the operator to scan and mentally absorb trends, location,
relative position, etc. of the displayed data. This information can effectively be used to

aid in the development of a logical plan for managing an ongoing accident.

Part of the data to be utilized in a hazardous-material-response interactive
graphics system should be locality specific. Examples of this may be the location of
emergency response equipment, schools, population centers, unusual topographical
features with respec't to the designated locality. A locality could very well be a county
area or an entire state. One visual display could depict the accident site and then on
command one could superimpose the desired locality specific item. Also, the operator
will be able to choose specific items that are to be displayed and reformat them in an

alternative configuration on the visual graphic terminal.

Another requirement for the system software is the ability to plot vapor cloud

dispersion with respect to the local topographical and meteorological conditions. This
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cloud should be displayed on the graphics terminal to allow the operator to identify areas ‘

g that may be encompassed by the anticipated movement of the vapor cloud and need to be
[! evacuated. Population densities should be piotted in color on the visual graphic terminal
h- and overlayed with the vapor cloud to allow emergency response personnel to easily

determine where they can be most effective in reducing possible exposure to local

- residents from the hazardous vapor cloud. This can easily be expanded to include
dangerous situations associated with possible explosion caused by the damaged tank car
also it would portray impact areas that could be effected by "vent and burn”" methos of

dissipating hazardous material cargo.

6.2.2 Feasibility of Interactive Feedback System as a Training Aid/Accident
Simulator

An interactive feedback system may have several applications to hazardous
materials transportation accident mitigation activities. These applications include
utility in community contingency pre-planning, training of civic and emergency response

community leaders as well as a real-time accident emergency response tool.

Concerning the use of an interactive feedback system for community pre-planning
purposes a system of this type would be useful in providing data base information to local
officials who would be involved in pre-planning for hazardous materials transportation

accidents. The types of information which would be beneficial to these individuals

includes:

° Hazardous material shipping routes and volumes through community;

° Community transportation networks and designated evacuation
routes;

) Location of specialized personnel, materials and equipment in the
community adequate to handle hazardous material emergency;

. Listing of appropriate segments of the emergency response
community, their responsibilities and authority;

. Sources of technical assistance for specific commodity emergencies;

° Listing of communications organizations in community (i.e., radio and
television) which could alert the public of the accident and provide
communications support between the communications command post
and the accident site;

. Hazard mitigation guidelines for each known substance;

° Guidelines and areas designated for evacuation due to threat of toxic
vapor dispersion (i.e., schools, hospitals and large population centers);
and

. Recommended evacuation routes as a function of accident location
and environmental, topographic, meteorological and demographic
considerations.
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Regarding the use of an interactive feedback system for training of civic and
emergency response community leaders the system could provide great utility in the
development and testing of alternative decision/response scenarios based on varying the
hazardous material involved and e'nvironmental conditions. In the phase where an
interactive feedback system is used in the development and testing of alternative
decision/response systems it could be used for training emergency response personnel in
handling the hazards associated with the accident as well as a simulation technique to
envirionmental,

represent an accident which has various hazardous materials,

topographical, meteorological and demographic conditions.

For use in normative exercises an interactive feedback system would provide the
benefit as a practical simulation system that follows a carefully designed logical
sequence with a pre-specified "best” solution while at the same time giving interactive

guidance to participants during the exercise to the "best" solution.

The normative exercise concept is shown graphically in Figure 6~1. The players
can be thought of as the key personnel in charge of managing the emergency; these
players would typically be fire chiefs, transportation officials, environmental protection

officials, perhaps the local sheriff, and perhaps even the mayor.

These players would be located in the command post which for each state might
be in the Office of Emergency Service (OES). In the normative exercise an accident
environment is simulated at the command post to train the players how to respond. Each
player submits information to the simulation control (SIMCON) on the part of the
environment with which he is familiar, each through a series of terminals and graphics
interfaces connected to a central processing unit of a computer. Out of this, the
computer generates a strategy to guide the players in their response to the emergency,
which eventually leads to the "good" solution. Now through the simulation tool, a
perturbation is put into the environment; this causes the players to have to redefine their
input to the CPU.

players to put them on the path of the "good" solution.

From here the simulation control provides updated guidance to the
The perturbances to the
environment might consist of a change in wind patterns (this could affect toxic gas
dispersion and fire behavior), onset of heay rain, change from day to night when
populations might migrate in or out of the accident zone, etc. It is expected that
through this simulation tool the players in charge of the emergency response can be
taken through man such scenarios or normative exercises thereby preparing them for
proper response during an actual emergency. In the actual accident situation the

environmental perturbation comes not from the simulation control but from feedback on
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actual conditions and their fluctuations at the accident scene. The overall flow for the

accident/response interaction is shown in Figure 6-2.

As a real-time accident emergency tool an interactive feedback system would
provide ready access to existing on-line data bases; serve as an on-site interface between
the data bases and communications command post; and provide increased capability and
access to information for estimating downwind vapor concentrations; establishing

evacuation radii based on population densities downwind from the accident site; etc.

Thus, it can be seen that an interctive feedback system can be a versatile tool for

use in community contingency pre-planning, training and real-time emergency response.

e ey

- To implement such a system hardware and software need to be developed. The

.

development of software will require extensive experience in hazardous materials

ikl

response to transportation accidents, familiarity with local topography, demography and

£ e o

response capabilities available. Interactive computer hardware systems are available but

ey 1l1

relevant software must be developed.
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6.3 POTENTIAL USERS OF INTERACTIVE FEEDBACK SYSTEM

Lagin st aue s s 4

This section identifies the individuals which would best be served by using an

interactive feedback system in emergency response activities at hazardous materials

transportation accidents. The time frame of accident mitigation in which the user would
best be served in using such a system has also been identified. To establish both the user
groups and the time considerations which would best be served, the NTSB investigated
hazardous material accidents as well as the events at Mississauga in Ontario, Canada

have been reviewed to identify the time at which specific organizations respond on-

h ..F".*: N

scene. The results of this analysis are shown in Figure 6-3.

The analysis showed that fire, police, industrial response teams, civil defense,

v

highway patrol, sheriff, red cross, carriers representative, salvation army and other

sources of technical assistance arrive on-scene within one and one-half hours after the

IR
1

accident occurs. It is also observed that it takes anywhere from 11-13 hours for

representatives of the shippers and the Bureau of Explosives to arrive on-scene. Effort

i

(2 aun ook 0 e o
PR

will be given in the development of guidelines to identify the optimum time period for

which a system could most optimally provide utility to on-scene response personnel.

Pl R 4

However, the system should be available at all times during accident mitigation so that
decision-makers can be postel! as to changing on-site conditions and make proper

restoration decisions based on the latest available data and technology.

6-6
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6.4 CRITERIA FOR INTERACTIVE FEEDBACK CRISIS MANAGEMENT SYSTEM

ey

This section identifies criteria for an interactive feedback crisis management

system including hardware/software component requirements as well as training

-

aid/simvlation modes.

arrars

o p e

6.4.1 Criteria for Hardware/Software Component Requirements

Previous discussion has shown that an interactive feedback system has many
practical applications in hazardous materials accident management including use as an
on-line data base information retrieval system for pre-planning, training of civic and
emergency response community leaders as well as a real-time accident emergency tool.
Hardware criteria for a system which could be used in pre-planning and training would be
similar to existing components because these systems could be located in a fixed facility
and consist of similar components. Hardware criteria for this system and applications

should have the following characteristics:

1. Easily maintained;

2. Rechargeable power sources;

3. Cost-effective;

4. Readout should not require technical interpretation or computation;
5. Hard copy of the results shouid be available; and

6. Have a user oriented interface for ease of input.

In addition to the above criteria, criteria for an interactive feedback system as a

real-time emergency tool must also have the following characteristics:

1. Portable (less than 50 lbs.) so that it can be carried over obstacles and
irregular terrain easily to obtain accessibility;

2. Be able to function over a wide range of temperatures, vibration and
environmental conditions;

3. Be intrinsically safe; and

4. Have constant monitoring capabilities

Concerning software requirements, the software should be developed in such a

manner that the following criteria be met:

- 1. Be formatted in a computer language which is easily understood with
‘ a minimum of technical assistance and training.

2. Be based on actual accident experience and cover all phases of
- hazards mitigation from initial notification through resumption of
normal operations.

3. Be interactive in the sense that the computer would prompt the user
- to make decisions on mitigating hazards.
6-9

U
- T w8~ wcs e T wce 4w .
LTS -




DS RSITIE W PR PR R

e

e te®atats”

2

P YO

Sy FYLVLITT Vs

P D St

——

4.
5.
6.

8.

10.

Software is dynamic and can be easily updated based on varying data.
Data base be tailored on a community specific basis.

Various colors be used for differentiating data elements and
quantities.

Minimal knowledge of computer programming is required to operate
the system.

Video display should be subdivided into two sections. In the middle of
the video screen will be a vertical line which will serve as a separator
for the interactive question/answer mode displayed on the left of the
line and a catalog of accident site conditions displayed on the right of
the line.

The data base for which the software will be developed should include
at a minimum the following parameters:

] color of placard on tank or tank car for use in identifying
materials hazard class;

° commodity involved;
STCC and/or UN number of the material(s) involved;

specification cylinder, tank car, cargo tank or portable tank
container involved in accident;

quantity of material being shipped;

source strength;

time since initial release;

leak/no leak conditions;

wind direction and speed;
precipitation/condensation conditions;
ambient temperature;

percent cloud cover;

proximity and location of population centers to accident site;
population density at or near accident site;
local topography;

arrival time and distance of wreckage removal, cleanup and
disposal contractor to site (i.e., inventory of these groups is
necessary);

. location and type of neutralizing agent which should be used
based upon the material released;

° container structural integrity assessment; and
. environmental pollution considerations.

Once the commodity has been identified the user should be provided
with the material's LEL, UEL, TLV, PEL at the accident scene,
boiling point, freezing point, critical temperature, critical pressure,
critical density, vapor pressure and autoignition temperature.

6-10
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- 11. Be developed so that the systems software can be made available to
F! cities through which hazardous commodities are shipped.

Based upon these criteria, a responsive system could be developed which
would be useful as a training tool, as a community pre-planning aid, as a real-time
accident response tool and as a way to bring state-of-the-art technology to states

and communities who need the information and assistance.
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APPENDIX A
DOT-HAZARDOUS MATERIALS EMERGENCY RESPONSE GUIDE

DOT RESPONSE GUIDE 26
ACETONE - UN 1090

POTENTIAL HAZARDS

Fire or Explosion

Will burn. May be ignited by heat, sparks and flames.
Flammable vapor may spread away from spill.
Container may explode in heat of fire.

Vapor explosion hazard indoors, outdoors or in sewers.

Runoff to sewer may create fire or explosion hazard.
Health Hazards

° Vapors may cause dizziness or suffocation.

° Contact may irritate or burn skin and eyes.

. Fire may produce irritating or poinsonous gases.

. Runoff from fire control or dilution water may cause pollution.

IN CASE OF ACCIDENT
- Keep unnecessary people away.
- Stay upwind; keep out of low areas.

- Isolate hazard area and deny entry.

- Wear self-contained breathing apparatus and full protective clothing.

- Isolate for 1/2 mile in all directions if tank or tank car is involved in fire.

- FOR EMERGENCY ASSISTANCE CALL CHEMTREC (800) 424-9300.

- Also, in case of water pollution, call local authorities.

Fire

] Small Fires: Dry chemical, CO2, water spray or alcohol foam.

° Large Fires: Water spray, fog or alcohol foam.

o Move container from fire area if you can do it without risk.

. Stay away from ends of tanks,

° Cool containers that are exposed to flames with water from the side until
well after fire is out.

° For massive fire in cargo area, use unmanned hose holder or monitor nozzles.

. Withdraw immediately in case of rising sound from venting safety device or

discoloration of tank.
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DOT RESPONSE GUIDE 26 (continued)
ACETONE - UN 1090

Spill or Leak

° No flares, smoking or flames in hazard area.

° Stop leak if you can do it without risk.

) Use water spray to reduce vapors.

° Small Spills: Take up with sand, or other noncombustible absorbent

material, then flush area with water.
. Large Spills: Dike far ahead of spill for later disposal.
First Aid

° Move victim to fresh air; call emergency medical care,
. If not breathing, give artificial respiration.
o If breathing is difficult, give oxygen.
o In case of contact with material, immediately flush skin and eyes with
running water for at least 15 minutes.
° Remove and isolate contaminated clothing and shoes.
r
:
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DOT RESPONSE GUIDE 55
ACETONE CYANOHYDRIN - UN 1541

POTENTIAL HAZARDS

Fire or Explosion

Some of these materials may burn but do not ignite readily,

Cylinder may explode in heat of fire.

Health Hazards

Poison.
May be fatal if inhaled, swallowed or absorbed through skin.
Contact may cause burns to skin and eyes.

Runoff from fire control or dilution water may cause pollution.

IN CASE OF ACCIDENT

Keep unnecessary people away,

Stay upwind; keep out of low areas.

Isolate hazard area and deny entry.

Wear positive pressure breathing apparatus and special protective clothing.
FOR EMERGENCY ASSISTANCE CALL CHEMTREC (800) 424-9300.

Also, in case of water pollution, call local authorities.

Small Fires: Dry chemical, CQO2, water spray or foam.
Large Fires: Water spray, fog or foam.
Move container from fire area if you can do it without risk.

Fight fire from maximum distance.

Spill or Leak

Do not touch spilled material.
Stop leak if you can do it without risk.
Use water spray to reduce vapors.

Small Spills: Take up with sand, or other noncombustible absortent
material, then flush area with water.

Small Dry Spills: Shovel into dry containers and cover; move
containers; then flush area with water.

Large Spills: Dike far ahead of spill for later disposal.

A-3
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_'. - DOT RESPONSE GUIDE 55 (continued)
. ACETONE CYANOHYDRIN - UN 1541

First Aid

° Move victim to fresh air; call emergency medical care.

) If not breathing, give artificial respiration.

° If breathing is difficult, give oxygen.

° In case of contact with material, immediately flush gkin or eyes with running

water for at least 15 minutes.

{ ° Speed in removing material from skin is of extreme importance.
T ° Remove and isolate contaminated clothing and shoes.

3 ] Keep victim quiet and maintain normal body temperature.

. = ° Effects may be delayed, keep victim under observation.

.
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DOT RESPONSE GUIDE 30
ACRYLONITRILE - UN 1093

POTENTIAL HAZARDS

Fire or Explosion

- ° Will burn. May be ignited by heat, sparks and flames.
v ° Flammable vapor may spread away from spill.
N ° Container may explode in heat of fire.
r ] Vapor explosion and poison hazardous indoors, outdoors or in sewers.
ti . Runoff to sewer may create fire or explosion hazard.
Y Health Hazards
t‘. ] Poison.
E: - ° May be fatal if inhaled, swallowed or absorbed through skin.
’;; ° Contact may cause burns to skin and eyes.
- - . Runoff from fire control or dilution water may cause pollution.
¥
o IN CASE OF ACCIDENT
: - Keep unnecessary people away; isolate hazard area and deny entry.
- Stay upwind; keep out of low areas.
- - Wear positive pressure breathing apparatus and special protective clothing.
- Isolate for 1/2 mile in all directions if tank or tank car is involved in fire.
- - FOR EMERGENCY ASSISTANCE CALL CHEMTREC (800) 424-9300.
‘ - Also, in case of water pollution, call local authorities.
o Fire
. ° Small Fires: Dry chemical, CO2, water spray or foam.
:: ° Large Fires: Water spray, fog or foam.
. - ° Stay away from ends of tanks.
3 ) Do not get water inside container.
- . Cool containers that are exposed to flames with water from the side :.mtil
s well after fire is out, -
- ° For massive fire in cargo area, use unmanned hose holder or monitor nozzles.
T ° If this is impossible, withdraw from area and let fire burn. -
‘ ° Withdraw immediately in case of rising sound from venting safety device or
.- discoloration of tank,
i
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DOT RESPONSE GUIDE 30 (continued)
ACRYLONITRILE -~ UN 1093

Spill or Leak

° No flares, smoking or flames in hazard area.

° Do not touch spilled material.

° Stop leak if you can do it without risk.

) Use water spray to reduce vapors.

o Small Spills: Flush area with flooding amounts of water.

) Do not get water inside containers.

° Large Spills: Dike far ahead of spill for later disposal.

First Aid

. Move victim to fresh air; call emergency medical care.

° If not breathng, give artificial respiration.

] If breathing is difficult, give oxygen.

° Remove and isolate contaminated clothing and shoes.

) In case of contact with material, immediately flush skin or eyes with running
water for at least 15 minutes.

° Keep victim quiet and maintain normal body temperature.

o Effects may be delayed, keep victim under observation.

Ay

Rt A AN

A-6

1

" . - . . i
B

R N L N P L R C P S P A S, P L ST T WO SRR |




3 -  ThChSasrtarxe

X l T, o, e

vV TR T

s b

SYY O WME W EEIFAYANLW O TTLTICITITT R WSROy TR Y T Y T T

o

DOT RESPONSE GUIDE 27

ETHYL ACRYLATE - UN 1917
STYRENE - UN 2055
TOLUENE - UN 1294

POTENTIAL HAZARDS

Fire or Explosion

Will burn. May be ignited by heat, sparks and flames.
Flammable vapor may spread away from spill.
Container may explode in heat of fire.

Vapor explosion hazard indoors, outdoors or in sewers.

Runoff to sewer may create fire or explosion hazard.

Health Hazard

Vapors may cause dizziness or suffocation.
Contact may irritate or burn skin and eyes.
Fire may produce irritating or poisonous gases.

Runoff from fire control or dilution water may cause pollution.

IN CASE OF ACCIDENT

Keep unnecessary people away.

Stay upwind; keep out of low areas.

Isolate hazard area and deny entry.

Wear self-contained breathing apparatus and full protective clothing.
Isolate for 1/2 mile in all directions if tank or tank car is involved in fire.
FOR EMERGENCY ASSISTANCE CALL CHEMTREC (800) 424-9300.

Also, in case of water pollution, call local authorities.

Small Fires: Dry chemical, CO2, water spray or foam.
Large Fires: Water spray, fog or foam.

Move container from fire area if you can do so without risk.
Stay away from ends of tanks.

Cool containers that are exposed to flames with water from the side until
well after fire is out.

For massive fire in cargo area, use unmanned hose holder or monitor nozzles.
If this is impossible, withdraw from area and let fire burn.

Withdraw immediately in case of rising sound from venting safety device or
discoloration of tank.

- TN WAL W DR A . ey




4

P A inait e bty g

.................

DOT RESPONSE GUIDE 27 (continued)

ETHYL ACRYLATE - UN 1917
STYRENE - UN 2055
TOLUENE - UN 1294

Spill or Leak

o No flares, smoking or flames in hazard area.
° Stop leak if you can do it without risk.
~ o Use water spray to reduce vapors.
° Small Spills: Take up with sand, or other noncombustible absorbent
D — material, then flush area with water.
i ) Large Spills: Dike far ahead of spill for later disposal.
First Aid
- ) Move victim to fresh air; call emergency medical care.
° If not breathng, give artificial respiration.
- ] If breathing is difficult, give oxygen.
° In case of contact with material, immediately flush skin or eyes with running
water for at least 15 minutes.
- ° Remove and isolate contaminated clothing and shoes.
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Y ‘ DOT RESPONSE GUIDE 13
! ' HYDROCYANIC ACID - UN 1051

: POTENTIAL HAZARDS

. ‘ Fire or Explosion

Some of these materials are extremely flammable.
May be ignited by heat, sparks and flames.
Flammable vapor may spread away from spill.

Container may explode in heat of fire.

Vapor explosion and poison hazardous indoors, outdoors or in sewers.
Health Hazards

- ] Poison; extremely hazardous.

5 o May be fatal if inhaled or absorbed through skin.

: ° Vapors non-irritating, deaden sense of s;nell. '

P, - o Runoff from fire control or dilution water may cause pollution.

™

IN CASE OF ACCIDENT

- Keep unnecessary people away.

- Stay upwind; keep out of low areas.

- Isolate hazard area and deny entry.

- Wear positive pressure breathing apparatus and special protective clothing.

- Evacuate area endangered by gas (See Isolation and Evacuation Table in back

of guidebook; find the material by name).
- Isolate for 1/2 mile in all directions if tank or tank car is involved in fire.
- FOR EMERGENCY ASSISTANCE CALL CHEMTREC (800) 424-9300.

° Let burn unless leak can be stopped immediately.

. Small Fires: Dry chemical or CO2.

° Large Fires: Water spray, fog or foam.

° Move container from fire area if you can do it without risk.

. Stay away from ends of tanks.

° Cool container with water using unmanned device until well after fire is out.
)

Isolate area until gas has dispersed.




. — DOT RESPONSE GUIDE 13 (continued)
HYDROCYANIC ACID - UN 1051

Spill or Leak
Do not touch spilled material.

-

No flares, smoking or flames in hazard area.
Stop leak if you can do it without risk.

Use water spray to reduce vapors.

Isolate area until gas has dispersed.

o — First Aid

P ° Move victim to fresh air; call emergency medical care.
[

b
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If not breathng, give artificial respiration.
If breathing is difficult, give oxygen.
Remove and isolate contaminated clothing and shoes.

In case of contact with material, immediately flush skin or eyes with running
water for at least 15 minutes.

Keep victim quiet and maintain normal body temperature.

Effects may be delayed, keep victim under observation.
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DOT RESPONSE GUIDE 22

ISOBUTANE - UN 1969
PROPYLENE - UN 1077

DI Sdr

o —

POTENTIAL HAZARDS

Fire or Explosion

Extremely flammable,
May be ignited by heat, sparks and flames.
Flammable vapor may spread away from spill.

Container may explode in heat of fire.

Vapor explosion hazard indoors, outdoors or in sewers.
Health Hazards

- ° Vapors may cause dizziness or suffocation.
° Contact will cause severe frostbite.
. Fire may produce irritating or poisonous gases.

IN CASE OF ACCIDENT

- - Keep unnecessary people away.
- Stay upwind; keep out of low areas.
- - Isolate hazard area and deny entry.
- Wear positive pressure breathing apparatus and full protective clothing.

- Isolate for 1/2 mile in all directions if tank or tank car is involved in fire.
- FOR EMERGENCY ASSISTANCE. CALL CHEMTREC (800) 424-9300.

Let burn unless leak can be stopped immediately.
Small Fires: Dry chemical or CO2.

.
°

. . Large Fires: Water spray, fog or foam.
°
[ ]
o

Move container from fire area if you can do it without risk.
Stay away from ends of tanks.

Cool rontainers that are exposed to flames with water from the side until
[; well] after fire is out.

E': -~ . For massive fire in cargo area, use unmanned hose holder or monitor nozzles.
If this is impossible, withdraw from area and let fire burn.

Withdraw immediately in case of rising sound from venting safety device or
discoloration of tank.

| A-11
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DOT RESPONSE GUIDE 22 (continued)

ISOBUTANE - UN 1969
PROPYLENE - UN 1077

No flares, smoking or flames in hazard afea.
Do not touch spilled material.

Stop leak if you can do it without risk.

Use water spray to reduce vapors.

Isolate area until gas has dispersed.

Move victim to fresh air; call emergency medical care.
If not breathng, give artificial respiration.

If breathing is difficult, give oxygen.

In case of frostbite, thaw frosted parts with water.

Keep victim quiet and maintain normal body temperature.

A-12




DOT RESPONSE GUIDE 28
METHANOL - UN 1230

POTENTIAL HAZARDS

Fire or Explosion

Will burn. May be ignited by heat, sparks and flames.

Flammable vapor may spread away from spill.

Container may explode in heat of fire.

Vapor explosion and poison hazardous indoors, outdoors or in sewers.

Runoff to sewer may create fire or explosion hazard.

Health Hazards

Poison.
May be fatal if inhaled, swallowed or absorbed through skin.
Contact may cause burns to skin and eyes.

Runoff from fire control or dilution water may cause pollution.

IN CASE OF ACCIDENT

Keep unnecessary people away; isolate hazard area and deny entry.

Stay upwind; keep out of low areas.

Wear positive pressure breathing apparatus and special protective clothing.
Isolate for 1/2 mile in all directions if tank or tank car is involved in fire.
FOR EMERGENCY ASSISTANCE CALL CHEMTREC (800) 424-9300.

Also, in case of water pollution, call local authorities.

| — Fire
3
} ° Small Fires: Dry chemical, CO2, water spray or foam.
" - ° Large Fires: Water spray, fog or foam.
E ° Move container from fire area if you can do it without risk,
. Stay away from ends of tanks.
E - ] Cool containers that are exposed to flames with water from the side until
b well after fire is out.
S ° Withdraw immediately in case of rising sound from venting safety device or
; discoloration of tank.
‘: Spill or Leak
’ . No f{lares, smoking or flames in hazard area.
; ° Do not touch spilled material.
‘ ° Stop leak if you can do it without risk.
; ° Use water spray to reduce vapors.
.’
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DOT RESPONSE GUIDE 28 (continued)
METHANOL - UN 1230

o Small Spills: Take up with sand, or other noncombustible absorbent
material, then flush area with water.

. Large Spills: Dike far ahead of spill for later disposal.
First Aid

° Move victim to fresh air; call emergency medical care.

If not breathng, give artificial respiration.
If breathing is difficult, give oxygen.

Remove and isolate contaminated clothing and shoes,

In case of contact with material, immediately flush skin or eyes with running
water for at least 15 minutes.

S ° Keep victim quiet and maintain normal body temperature.

Effects may be delayed, keep victim under observation.
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DOT RESPONSE GUIDE 55
METHYL BROMIDE - UN 1062

POTENTIAL HAZARDS
Health Hazards

Poison.
May be fatal if inhaled, swallowed or absorbed through skin.
Contact may cause burns to skin and eyes.

Runoff from fire control or dilution water may cause pollution.

Fire or Explosion

Some of these materials may burn but do not ignite readily.

Cylinder may explode in heat of fire.

IN CASE OF ACCIDENT

Keep unnecessary people away.

Stay upwind; keep out of low areas.

Isolate hazard area and deny entry.

Wear positive pressure breathing apparatus and full protective clothing.
FOR EMERGENCY ASSISTANCE CALL CHEMTREC (800) 424-9300.

Also, in case of water pollution, call local authorities.

Small Fires: Dry chemical, CO2, water spray or foam.
Large Fires: Water spray, fog or foam.
Move container from fire area if you can do it without risk.

Fight fire from maximum distance.

Spill or Leak

Do not touch spilled material.
Stop leak if you can do it without risk.
Use water spray to reduce vapors.

Small Spills: Take up with sand, or other noncombustible absorbent
material; then flush area with water.

Small Dry Spills: Shovel into drv containers and cover; move
containers; then flush area with water.

Large Spills: Dike far ahead of spill for later disposal.

A-15
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DOT RESPONSE GUIDE 34
SODIUM HYDROSULFIDE - UN 2318

POTENTIAL HAZARDS

Fire or Explosion

Will burn. May be ignited by heat, sparks and flames.
May burn rapidly with flare-burning effect.

Health Hazards

Poiscnous if swallowed.
Skin contact poisonous.
Contact may cause burns to skin and eyes.

Runoff from fire control or dilution water may cause pollution.

IN CASE OF ACCIDENT

Keep unnecessary people away.

Stay upwind; keep out of low areas.

Isolate hazard area and deny entry.

Wear positive pressure breathing apparatus and full protective clothing.
FOR EMERGENCY ASSISTANCE CALL CHEMTREC (800) 424-9300.

Also, in case of water pollution, call local authorities.

Small Fires: Dry chemical, water spray or foam.
Large Fires: Water spray, fog or foam.
Move container from fire area if you can do it without risk.

Cool containers that are exposed to flames with water from the side until
well after fire is out.

For massive fire in cargo area, use unmanned hose holder or monitor nozzles.

If this is impossible, withdraw from area and let fire burn.

Spill or Leak

No flares, smoking or flames in hazard area.
Do not touch spilled material.

Small Dry Spills: Shovel into dry containers and cover; move
containers; then flush area with water,

Large Spills: Wet down with water and dike for later disposal.

A-17
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DOT RESPONSE GUIDE 34 (continued)
SODIUM HYDROSULFIDE - UN 2318

First Aid

® Move victim to fregh air; call emergency medical care.

° In case of contact with material, immediately flush skin or eyes with running
water for at least 15 minutes,

® Remove and isolate -ntaminated clothing and shoes,

11111
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DOT RESPONSE GUIDE 60
SODIUM HYDROXIDE - UN 1823

POTENTIAL HAZARDS

Fire or Explosion

Some of these materials may burn but do not ignite readily.
Explosive concentrations of gas may accumulate in tanks.

Some of these materials may ignite combustibles (wood, paper, oil, etc.).

Health Hazards

Contact may cause burns to skin and eyes.
If inhaled, may be harmful.
Fire may produce irritating or poisonous gases.

Runoff from fire control or dilution water may cause pollution.

IN CASE OF ACCIDENT

Keep unnecessary people away.

Stay upwind; keep out of low areas.

Isolate hazard area and deny entry.

Wear positive pressure breathing apparatus and full protective clothing.
FOR EMERGENCY ASSISTANCE CALL CHEMTREC (800) 424-9300.

Also, in case of water pollution, call local authorities.

Some of these materials may react violently with water.
Small Fires: Dry chemical, CO2, water spray or foam.
Large Fires: Water spray, fog or foam.

Move container from fire area if you can do it without risk.

Cool containers that are exposed to flames with water from the side until
well after fire is out.

Spill or Leak

Do not touch spilled material.
Stop leak if you can do it without risk.

Small Spills: Take up with sand, or other noncombustible absorbent
material, then flush area with water.

Small Dry Spills: Shovel into dry containers and cover; move
containers; then flush area with water.

Large Spills: Dike far ahead of spill for later disposal.

A-19
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DOT RESPONSE GUIDE 60 (continued)
SODIUM HYDROXIDE - UN 1823

[ First Aid
? _ ] Move victim to fresh air; call emergency medical care.
° Remove and isolate contaminated clothing and shoes.
‘ . In case of contact with material, immediately flush skin or eyes with running
- water for at least 15 minutes.
\ . Keep victim quiet and maintain normal body temperature.
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- DOT RESPONSE GUIDE 26
VINYL ACETATE - UN 1301

POTENTIAL HAZARDS

Fire or Explosion

BN LA o

' Will burn. May be ignited by heat, sparks and flames.
f ] Flammable vapor may spread away from spill.
T ° Container may explode in heat of fire.
° Vapor explosion and poison hazardous indoors, outdoors or in sewers.
- . Runoff to sewer may create fire or explosion hazard.
Health Hazards
- . Vapors may cause dizziness or suffocation.
. Contact may irritate or burn skin and eyes.
. Fire may produce irritating or poisonous gases.
- ° Runoff from fire control or dilution water may cause pollution.
- IN CASE OF ACCIDENT

- Keep unnecessary people away.

- Stay upwind; keep out of low areas.

- Isolate hazard area and deny entry.

- Wear positive pressure breathing apparatus and full protective clothing.

- Isolate for 1/2 mile in all directions if tank or tank car is involved in fire.
- FOR EMERGENCY ASSISTANCE CALL CHEMTREC (800) 424-9300.

- - Also, in case of water pollution, call local authorities.
Fire
- . Small Fires: Dry chemical, CO2, water spray or foam.
[: . Large Fires: Water spray, fog or foam.
E‘ N ° Move container from fire area if you can do it without risk.
L: ) Stay away from ends of tanks.
[ Cool containers that are exposed to flames with water from the side until
Y - well after fire is out.
| . For massive fire in cargo area, use unmanned hose holder or monitor nozzles.
L - ° If this is impossible, withdraw from area and let fire burn.
1 ° Withdraw immediately in case of rising sound from venting safety device or

! discoloration of tank.




DOT RESPONSE GUIDE 26 (continued)
VINYL ACETATE - UN 1301

Spill or Leak

° No flares, smoking or flames in hazard area.

. Stop leak if you can do it without risk.

. Use water spray to reduce vapors.

. Small Spills: Take up with sand, or other noncombustible absorbent

material, then flush area with water.

. Large Spills: Dike far ahead of spill for later disposal.

First Aid

° Move victim to fresh air; call emergency medical care,

. If not breathng, give artificial respiration,

° If breathing is difficult, give oxygen.

. In case of contact with material, immediately flush skin or eyes with running
water for at least 15 minutes.

° Remove and isolate contaminated clothing and shoes.
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N APPENDIX B
AAR - EMERGENCY HANDLING OF HAZARDOUS MATERIALS IN SURFACE
TRANSPORTATION
;-
b,
3 ACETONE
b FLAMMABLE LIQUID
h STCC 4908105
UN 1090

Acetone is a clear, colorless liquid with a pleasant odor. It is used to make other

chemicals, in paint and nail polish removers, as a solvent. It is quite volatile and has a

T
|

flash point of 0 deg. F. It is lighter than water and soluble in water. Its vapors are

gt

heavier than air.

i - If Material On Fire or Involved in Fire

¥ ° Do not extinguish fire unless flow can be stopped

- ] Use water in flooding quantities as fog

X . Solid streams of water may be ineffective

: _ ° Cool all affected containers with flooding quantities of water
. . ‘ Apply water from as far a distance as possible

! o Use 'alcohol' foam, carbon dioxide or dry chemical

If Material Not on Fire and Not Involved in Fire

: . Keep sparks, flames, and other sources of ignition away
] Keep material out of water sources and sewers
. Build dikes to contain flow as necessary
° Attempt to stop leak if without hazard
. Use water spray to disperse vapors and dilute standing pools of liquid

Personnel Protection

. Avoid breathing vapors

° Keep upwind

) Wear boots, protective gloves, and safety glasses

° Do not handle broken packages without protective equipment

. Wash away any material which may have contacted the hody with copious
amounts of water or soap and water

Evacuation

° If fire becomes uncontrollable or container is exposed to direct flame -
evacuate for a radius of 1500 feet

° If material leaking (not on fire), downwind evacuation must be considered

B-1
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ACETONE CYANOHYDRIN
POISON B, COMBUSTIBLE
ENVIRONMENTALLY HAZARDOUS SUBSTANCE (R0O-104.54)
STCC 4921401
UN 1541

Acetone cyanohydrin is a colorless liquid. It has a flash point of 165 deg. F. It
slowly dissociates to acetone, a flammable liquid, and hydrogen cyanide, a flammable

poisonous gas, under normal storage and transportation conditions. The rate of

dissociation is increased by contact with alkalis and/or heat. It is lethal by inhalation
and less readily by skin absorption. It is lighter than water and is soluble in water. Its
vapors are heavier than air. Toxic oxides of nitrogen are produced during combustion of

this material.

1f Material on Fire or Involved in Fire

Y VN e,

° Do not extinguish fire unless flow can be stopped
- ° Use water in flooding quantities as fog
° Solid streams of water may be ineffective
i . Cool all affected containers with flooding quantities of water
j; - ° Apply water from as far a distance as possible
° Use 'alcohol' foam, carbon dioxide or dry chemical

If Material Not on Fire and Not Involved in Fire

] Keep sparks, flames, and other sources of ignition away
] Keep material out of water sources and sewers
° Build dikes to contain flow as necessary
] Attempt to stop leak if without hazard
: ° Use water spray to disperse vapors and dilute standing pools of liquid
. Personnel Protection
|~ ° Avoid breathing vapors
g . Keep upwind
r - . Wear self-contained breathing apparatus
8 ° Avoid bodily contact with the material
?v _ ® Do not handle broken packages without protective equipment
: ° Wash away any material which may have contacted the body with copious
5 amounts of water or soap and water
‘ - Evacuation
o If material leaking (not on fire), downwind evacuation must be considered
_
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ACETONE CYANOHYDRIN (cont'd)

Environmental Considerations - Land Spill

Dig a pit, pond, lagoon, holding area to contain liquid or solid material

Dike surface flow using soil, sand bags, foamed poiyurethane, or foamed
concrete

Absordb bulk liquid with fly ash or cement powder

Environmental Considerations - Water Spill

Use natural barriers or oil spill control booms to limit spill motion

Use surface active agent (e.g., detergent, soaps, alcohols) to compress and
thicken spilled material

If dissolved, apply activated carbon at ten times the spilled amount in region
of 10ppm or greater concentration

Adjust ph to neutral (ph-7)

Use mechanical dredges or lifts to remove immobilized masses of pollutants
and precipitates

B-3
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ACRYLONITRILE
FLAMMABLE LIQUID, POISONOUS POLYMERIZABLE
ENVIRONMENTALLY HAZARDOUS SUBSTANCE (RQ-100/45.4)
STCC 4906420
UN 1093

Acrylonitrile is a clear colorless liquid with a strong, pungent odor. It is used in 1
insecticides and to make plastics, fibers and other chemicals. It has a flash point of 32. ]
deg. F. It may polymerize if contaminated with strong bases or if the container is |
subject to heat, as in fire conditions. Prolonged exposure to the vapors or skin contact i
may result in death. It is lighter than water and is soluble in water. The vapors are
heavier than air. Toxic oxides of nitrogen are produced during combustion of this
material.

If Material on Fire or Involved in Fire

° Do not extinguish fire unless flow can be stopped

. Use water in flooding quantities as fog

. Solid streams of water may be ineffective

. Cool all affected containers with flooding quantities of water
° Apply water from as far a distance as possible

'Y Use 'alcohol’ foam, carbon dioxide or dry chemical

If Material Not on Fire or Not Involved in Fire

) Keep sparks, flames, and other sources of ignition away
° Keep material out of water sources and sewers
° Build dikes to contain flow as necessary
® Attempt to stop leak if without hazard
g ° Use water spray to disperse vapors and dilute standing pools of liquid

Personnel Protection

Avoid breathing vapors
Keep upwind

Wear self-contained breathing apparatus

e e 2 ¥

Avoid bodily contact with the material

Wear full protective ciothing

s
{

Do not handle broken packages without protective equipment

Wash away any material which may have contacted the body with copious
- amounts of water or coap and and water
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evacuate for a radius of 2500 feet

- ° If material leaking (not on fire), downwind evacuation must be considered

p

e

_— ACRYLONITRILE (cont'd)

[: - Evacuation

E" . If fire becomes uncontrollable or container is exposed to direct flame -
%

Environmental Considerations - Land Spill

b o Dig a pit, pond, lagoon, holding area to contain liquid or solid material ;
fj ° Dike surface flow using soil, sand bags, foamed polyurethane, or foamed ‘
. concrete
E - ° Absorb bulk liquid with fly ash, cement powder, sawdust, or commercial
: sorbents

. Apply "universal” gelling agent to immobilize spill

Environmental Considerations - Water Spill

: ° Use natural barriers or oil spill control booms to limit spill motion

T ) Use surface active agent (e.g., detergent, soaps, alcohols) to compressand
thicken spilled material

- ¢ . Inject "universal" gelling agent to solidify encircled spill and increase

effectiveness of booms

. ° Add calcium hypochlorite

- ° If dissolved, apply activated carbon at ten times the spilled amount in region
of 10ppm or greater concentration

» ° Use mechanical dredges or lifts to remove immobilized masses of pollutants

. — and precipitates

Environmental Considerations - Air Spill

- . Apply water spray or mis* to knock down vapors

. Combustion products include corrosive or toxic vapors

|
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ETHYL ACRYLATE, INHIBITED
FLAMMABLE LIQUID, POLYMERIZABLE
STCC 4907215
UN 1917

Ethyl acrylate is a clear colorless liquid with an acrid odor. It is used to make

paints and plastics. It has a flash point of 60 deg. F. If the material is subjected to heat

for prolonged periods or becomes contaminated it is subject to polymerization with

evolution of heat. If the polymerization takes place inside a container the container may

violently rupture. The material is lighter than water and slightly soluble in water. The

vapors are heavier than air.

If Material on Fire or Involved in Fire

Do not extinguish fire unless flow can be stopped

Use water in flooding quantities as fog

Solid streams of water may spread fire

Cool all affected containers with flooding quantities of water
Apply water from as far a distance as possible

Use 'alcohol' foam, carbon dioxide or dry chemical

If Material Not on Fire and Not Involved in Fire

Keep sparks, flames nd other sources of ignition away
Keep material out of water sources and sewers

Build dikes to contain flow as necessary

Attempt to stop leak if without hazard

Use water spray to disperse vapors and dilute standing pools of liquid

Personnel Protection

Evacuation

Avoid breathing vapors

Keep upwind

Wear boots, protective gloves, aad safety glasses

Do not handle broken packages without protective equipment

Wash away any material which may have contacted the body with copious
amounts of water or soap and water

If fire becomes uncontrollable or container is exposed to direct flame -
evacuate for a radius fo 2500 feet

If material leaking (not on fire), downwind evacuation must be considered

B-6
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Hydrocyanic acid, solution is hydrocyanic acid, a gas dissolved in water, It is a

HYDROCYANIC ACID SOLUTION
POISON A, FLAMMABLE
ENVIRONMENTALLY HAZARDOUS SUBSTANCE (RQ-10/4.54)
STCC 4920130
UN 1613

clear colorless liquid with a faint aromatic odor. It is flammable through the lower

concentrations may require some effort to ignite. The vapor is lighter than air, but a

flame can flash back to the source of the leak very easily. Lethal amounts may be

absorbed throughthe skin as well as by inhalation.

If Material on Fire or Involved in Fire

Do not extinguish fire unless flow can be stopped

Use water in flooding quantities as fog

Cool affected containers with flooding quantities of water
Apply water from as far a distance as possible

Solid streams of water may be ineffective

Use 'alcohol' foam, carbon dioxide or dry chemical

If Material Not on Fire and Not Involved in Fire

Keep sparks, flames, and other sources of ignition away
Keep material out of water sources and sewers

Build dikes to contain flow as necessary

Attempt to stop leak if without hazard

Use water spray to knock-down vapors

Personnel Protection

Evacuation

Avoid breathing vapors

Keep upwind

Wear self-contained breathing apparatus

Avoid bodily contact with the material

Wear full protective clothing

Do not handle broken packages without protective equipment

Wash away anvy material which may have contacted the body w:th copious
amounts of water or soap and water

If fire becomes uncontrollable or container is exposed to direct flame ~
evacuate for a radius of 2500 feet

If material leaking (not on fire), evacuate for a radius of 2500 fee:

B-7

L.




- R o T Tt s T e ST T TN T TN TR WS T e e e e W S w WS e wR T w ow e — 5w e

| SR
g
tj
- HYDROCYANIC ACID SOLUTION (cont'd)
E‘—- Environmental Considerations - Land Spill
l:‘ 'Y Dig a pit, pond, lagoon, holding area to contain liquid or solid material
' _ ° Dike surface flow using soil, sand bags, foamed polyurethane, or foamed
- concrete
k . Absorb bulk liquid with fly ash or cement powder
[ Environmental Considerations - Water Spill
[ ® Neutralize with agricultural lime (slaked lime), crushed limestone, or sodium
- bicarbonate
o Environmental Considerations -~ Air Spill
;‘ ° Apply water spray or mist to knock down vapors
- . Vapor knockdown water is corrosive or toxic and should be diked for
' containment
&
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ISOBUTANE
FLAMMABLE GAS
STCC 4905747

- UN 1075

POIROK g

W o 4y,

- Isobutane is a colorless gas with a faint petroleum like odor. It is shipped as a
liquefied gas under its vapor pressure. Contact with the liquid can cause frostbite. It is
easily ignited. Its vapor is heavier than air and a flame can flash back to the source of
: leak very easily. The leak can either be a liquid or vapor leak. It can asphyxiate by the
? displacement of air. Under fire conditions the cylinders or tank car may violently

(- Tnd o S o

rupture and rocket.
If Material on Fire of Involved in Fire
- ® Do not extinguish fire unless flow can be stopped
. Use water in flooding quantities as fog
° Cool all affected containers with flooding quantities of water
) Apply water from as far a distance as possible
If Material Not on Fire and Not Involved in Fire
° Keep sparks, flames, and other sources of ignition away

LAV PV Y o R

® Keep material out of water sources and sewers
- . Attempt to stop leak if without hazard
. . Use water spray to knock-down vapors

Personnel Protection

. Avoid breathing vapors

>

° Keep upwind
° Wear protective gloves and safety glasses
° Do not handle broken packages without protective equipment

- ) Approach fire with caution

Evacuation

. e If fire becomes uncontrollable or container is exposed to direct flame -
evacuate for a radius of 2500 feet

) If material leaking {not on fire), downwind evacuation must be considered
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SODIUM HYDROSULFIDE SOLUTION
CORROSIVE METAL, BASIC
ENVIRONMENTALLY HAZARDOUS SUBSTANCE (RQ-5000/2270)
STCC 4935268
NA 2922

Sodium hydrosulfide in solution is a colorless to light yellow colored liquid. It is
used in paper pulping, ma.nufacti;zing dyes and dehairing hides. It is soluble in water. It
is corrosive to metals and tissue.

If Material on Fire of Involved in Fire

° Extinguish fire using agent suitable for type of surrounding fire (Material
itself does not burn or burns with difficulty)

. Use water in flooding quantities as fog-

. Apply water from as far a distance as possible
If Material Not on Fire and Not Involved in Fire

. Keep material out of water sources and sewers

) Build dikes to contain flow as necessary

Personne] Protection

° Avoid breathing vapors or dusts

° Avoid bodily contact with the material

. Wear boots, protective gloves, and goggles

® Do not handle broken packagr . without protective equipment

° Wash away any material which may have contacted the body with copious
amounts of water or soap and water

. If contact with the material anticip'atéd, wear full protective clothing

Environmental Considerations - Land Spill

° Dig a pit, pond, lagoon, holding area to contain liquid or solid material
] Dike surface flow using soil, sand bags, foamed polyurethane, or foamed
concrete

o Absorb bulk liquid with fly ash or cement powder
Environmental Considerations - Water Spill '

o Add soda ash

] Allow to aerate

] Use mechanical dredges or lifts to remove immobilized masses of pollutants
and precipitates

Environmental Considerations - Air Spill

. Apply water spray or mist to knock down vapors

N

° Evolves flammable hydrogen sulfide gas on contact with acids
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SODIUM HYDROXIDE LIQUID
CORROSIVE MATERIAL, BASIC
ENVIRONMENTALLY HAZARDOUS SUBSTANCE (RQ-1000/454)
STCC 4935240
UN 1824

Sodium hydroxide liquid is the water solution of sodium hydroxide. It is used in
chemical manufacturing, petroleum refining, paper making, cleaning compounds, and for
many other uses. The concentrated solutions will dissolve in additional water with the
evolution of heat. It is corrosive to metals and tissue. .

If Material Involved in Fire

e ° Extinguish fire using agent suitable for type of surrounding fire (Material
itself does not burn or burns with difficulty). :

° Use water in flooding quantities as fog

) Apply water from as far a distance as possible
If Materizl Not Involved in Fire
® Keep material out of water sources and sewers
. Build dikes to contain flow as necessary
Personnel Protection
° Avoid breathing vapors or dusts
o Avoid bodily contact with the material
] Wear boots, protective gloves and safety glass
. Do not handle broken packages without px;otective equipment
° Wash away any material which may have contacted the body with copious
amounts of water or soap and water

° If contact with the material anticipated, wear full protective clothing
Environmental Considerations - Land Spill g

° Dig a pit, pond, lagoon, holding area to contain liquid or solid material

° Dike surface flow using soil, sand bags, foamed polyurethane, or foamed

concrete
. Absord bulk liquid with fly ash or cement powder
° Neutralize with vinegar or other dilute acid
Environmental Considerations - Water Spill
° Neutralize with dilute acid or removable strong acid
Environmental Considerations - Air Spill )
[ Apply water spray or mist to knock down vapors
B-12
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; - STYRENE MONOMER INHIBITED
' FLAMMABLE LIQUID, POLYMERIZABLE
ENVIRONMENTALLY HAZARDOUS SUBSTANCE (RQ-1000/454)

y STCC 4907265

¥ UN 2055

g

= Styrene monomer inhibited is a clear colorless liquid with an aromatic odor. It is
: used to make plastics, paints, and synthetic rubber, and to make other chemicals, It has
2 - a flash point of 90 deg. F. Its vapors are irritating to the eyes and mucous membranes.

If it becomes contaminated or is sujected to heat, it may polymerize. If the
polymerization takes ""place inside a container, the container is subject to violent
rupture. It is lighter than water and insoluble in water. Its vapors are heavier than air.
1f Material on Fire or Involved in Fire

- ° Do not extinguish fire unless flow can be stopped

Use water in flooding quantities as fog

Solid streams of water may spread fire
Cool all affected containers with flooding quantities of water
Apply water from as far a distance as poss"ible
® Use 'alcohol' foam, carbon dioxide or dry chemical
If Material Not on Fire and Not Involved in Fire

= ° Keep sparks, flames, and other sources of ignition away
] Keep material out of water sources and sewers
E - ° Build dikes to contain flow as necessary '
. ° Attempt to stop leak if without hazard
- . Use water spray to knock-down vapors
: Personnel Protection
[ ] Avoid breathing vapors
= ° Keep upwind
° Wear boots, protective gloves and safety glasses
- ° Do not handle broken packages without protective equipment
. Wash away any material whch may.have contacted the body with copious
amounts of water or soap and water
= Evacuation
L If fire becomes uncontrollable or container is exposed to direct flame -
- evacuate for a radius of 2500 feet
° If material leaking (not on fire), downwind evacuation must be considered
: , .
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- . STYRENE MONOMER INKIBITED (cont'd)
- Environmental Considerations - Land §
° Dig a pit, pend, lagoen, holding area to contain lquid or solid material
- ° Dike surface flow ming soil, sand hags, foamed polyurethane, or foamed
concrete
° Absord bulk liquid with fly ask, cement powder, uwduot, or commercial
- v sorbents , _
. Apply "universal” gelling agent to immobilize spill
° Apply !luorocubon-wator foam to diminish vapor and fire hasard
- Environmental Comidora ns - Water Spill -
° Use natural barriers or ofl apill control boouu to limit spill motion
- ° Use surface active agent (e.g., detergent, soaps, alcohols) to compress and
thicken spilled material
° Inject "universal” gelling agent to solidify ondrclod spill and increase
- effectiveness of booms

® If dissolved, apply activated carbon at ten times the spilled amount in region
of 10ppm or greater concentration

Remove trapped material with suction hoses

) Use mechanical dredges or lifts to remove immobilized masses of pollutants
- and precipitates

Environmental Considerations - Air Spill
° Apply water spray or mist to knock down vapors
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PROPYLENE
FLAMMABLE GAS
STCC 4905782
UN 1075

Propylene is a colorless gas with a faint petroleum like odor. It is used to make
other chemicals. It is shipped as a liquefied gas under its own vapor preséure; For
transportation it may be stenched. Contact with the liquid can cause frostbite. It is
easily ignited. Its vapors are heavier than air, and a flame can flash back to the source
of leak very.easily. leis leak can be either a liquid or vapor leak. It can asphyxiate by
the displacement of air. Under fire conditions the cylinders or tank cars hay violently

rupture and rocket.
If Material on Fire or Involved in Fire

Do not extinguish fire unless flow can be stopped

Use water in flooding quantities as fog

Cool all affected containers with flooding quantities of water
Apply water from as far a distance as possible

If Material Not on Fire and Not Involved in Fire

Keep sparks, flames, and other sources of ignition away
Keep material out of water sources and sewers
Attempt to stop leak if without hazard

Use water spray to knock-down vapors

Personnel Protection

Evacuation

Avoid breathing vapors

Keep upwind

Wear protective gloves and goggles

Do not handle broken packages without protective equipment
Approach fire with caution

If fire bécomes uncontrollable or container is exposed to direct flame -
evacuate for a radius of 2,500 feet

If material leaking (not on fire), downwind evacuation must be considered

B-15




TOLUENE
FLAMMABLE LIQUID
ENVIRONMENTALLY HAZARDOUS SUBSTANCE (RQ-1000/454)
STCC 4909308
UN 1294

Toluene is a clear colorless liquid with a characteristic aromatic odor. It is used
in aviation and automotive fuels, as a solvent for many materials, and to make other
chemicals. It has a flash point of 40 deg. F. It is lighter than water and insoludble in

‘T water. Its vapors are heavier than air.
If Material on Fire or Involved in Fire
- ] Do not ‘oxtinguish fire unless flow can be stopped
e  Use water in flooding quantities as fog
g — ° Solid streams of water may spread fire
° Cool all affected containers with flooding quantities of water
— ° Apply water from as far a distance as possible
' Use 'alcohol’ foam, carbon dioxide or dry chemical

If Material Not on Fire and Not Involved in Fire
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Keep sparks, flames, and other sources of ignition away
Keep material out of water sources and sewers

Build dikes to contain flow as necessary

Attempt to stop leak if without hazard

Use water spray to knock-down vapors

' Personnel Protection

] Avoid breathing vapors
v - ° Keep upwind
: ° Wear boots, protective gloves, and safety glasses
< = ) Do not handle broken packages without protective equipment
: ° Wash away any material which may have contacted the body with copius
R amounts of water or soap and water
Environmental Considerations - Land Spill
3 ‘e Dig a pit, pond, lagoon, holding area to contain liquid or solid material
- ° Dike surface flow using soil, sand bags, foamed polyurethane, or foamed
concrete
' _ ° Absorb bulk liquid with fly ash, cement powder, sawdust, or commercial
3 sorbents
: Apply "universal” gelling agent to immobilize spill
; - Apply fluorocarbon-water foam to diminish vapor and fire hazard
!
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TOLUENE (cont'd)

Enviconmental Considerations - Water Spill ,

° Use natural barriers or oil spill control booms to limit spill motion
. ° Use surface active agent (e.g., detergent, soaps, alcohols) to compress and
- thicken spilled material

° Inject "universal" gelling agent to solidify encircled spill and increase
effectiveness of booms

() If dissolved, apply activated carbon at ten times the spilled amount in region
of 10ppm or greater concentration

t.

Remove trapped material with suction hoses

. Use mechanical dredges or lifts to remove immobilized masses of pollutants
' and precipitates
- Environmental Consideration - Air Spill '
° Apply water spray or mist to knock down vapors
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A - VINYL ACETATE

" FLAMMABLE LIQUID, POLYMERIZABLE

g _ , ENVIRONMENTALLY HAZARDOUS SUBSTANCE (RQ-1000/454)

. STCC 4907270

3 UN 1310

- |

i Vinyl acetate is a clear colorless liquid. It is used to make adhesives, paints and

’ plastics. It has a flash point of 18 deg. F. Its vapors are irritating to the eyes and

] - respiratory system. If it is subjected‘ to heat or becomes contaminated it is subject to

_ polymerization. If the polymerization takes place inside a container, the container is

- subject to violent rupture. It is lighter than water and alightly soluble in water. Its

' vapors are heavier than air.

N — If Material on Fire or Involved in Fire

: . Do not extinguish fire unless flow can be stopped

3 . Use water in flooding quuitities as fog

‘- ° Solid streams of water may spread fire

. ° Cool all affected containers with flooding quantities of water

1, - ° Apply water from as far a distance as possible

: ° Use '"alcohol' foam, carbon dioxide or dry chemical

- If Material Not on Fire and Not Involved in Fire

° Keep sparks, flames, and other sources of ignition away
,’r ) Keep material out of water sources and sewers
- ° Build dikes to contain flow as necessary

1 . Attempt to stop leak if without hazard

R - ° Use water spray to disperse vapors and dilute standing pools of liquid

y Personnel Protection

- ° Avoid breathing vapors

] Keep upwind

. ° Wear boots, protective gloves, and safety glasses

? ® Do not handle broken packages without protective equipment

, ° Wash away any material which may have contacted the body with copious

) - amounts of water or soap and water

Evacuation

i o If fire becomes uncontrollable or container is exposed to direct flame -

:i evacuate for a radius of 2500 feet

¥ ° If material leaking (not on fire), downwind evacuation must be considered
B-18
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C “ VINYL ACETATE (cont'd)
| ental Considerations - Land Spill
{ ' . Dig a pit, pond, lagoon, holding area to contain liquid or solid material
‘. e Dike surface flow using soil, sand bags, foamed polyurethane, or foamed
; i concrete '
- o Absorb bulk liqnid with fly ash, cement powder, sawdust, or commercial
sorbents
§ - ° Apply "universal” gelling agent to immobilize spill
R ° Apply fluorocarbon-water foam to diminish vapor and fire hazard
\ Environmental Congiderations - Water Spill
‘ - .
] Use natural barriers or oil spill control booms to limit spill motion
; e Use surface active agent (e.g., detergent, soaps, alcohols) to compress and
— thicken spilled material
{ - ] Inject “universal” gelling agent to solidify encircled spill and increase
i effectiveness of booms
I ° If dissolved, apply activated carbon at ten times the spilled amount in region
i of 10ppm or greater concentration
; _ ° Remove trapped material with suction hoses .
: ° Use mechanical dredges or lifts to remove immobilized masses of pollutants
and precipitates
g - Environmental Comiderations - Alr Spill
L ) Apply water spray or mist to knock down vapors
i
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METHYL BROMIDE, LIQUID (INCLUDING
UP TO 2% CHLOROPICRIN)
POISON B
STCC 4921440
UN 1062

Methyl bromide is colorless liquid with a chloroform-like odor. Under most
circumstances it is ;non-combustible. It is very slightly soluble in water. It is toxic by
inhalation. Prolonged or repeated skin contact can cause severe burns and possible
absorption of toxic quantities of the material.

If Material Involved in Fire

] Extinguish fire using agent suitable for type of surrounding fire (Material
itself does not burn or burns with difficulty)

] Use water in flooding quantities as fog
° Cool all affected containers with flooding quantities bf water
° Use foam, carbon dioxide or dry chemical
If Material Not Involved in Fire
] Keep material out of water sources and sewers
e  Build dikes to contain flow as necessary
] Attempt to stop leak if without hazard
° Use water spray to knock-down vapors

Personnel Protection

° Avoid breathing vapors

Keep upwind

Wear self-containe;l breathing apparatus

Avoid bodily contact with the material

Wear full protective clothing

Do not handle broken packages without protective equipment

Wash away any material which may have contacted the body with copious
amounts of water or soap and water

Evacuation

] If material leaking (not on fire), downwind evacuation must be considered

B-20
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APPENDIX ¢

HAZARDOUS MATERIALS

: VOLUME 1

EPA-MANUAL FOR THE CONTROL OF
SPILLS
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ACETONE .

Wotery liquid

Colorians Swoet ofer

Tiasts ond miswe with voier. Fommeble, ivnsting wpar

e,
Eatngunh with éry chemcal, slcobol fuam. o cardon dwaide

m— Water may by willective an fire
Fire Cool eapored cuntainens with water.
——

6. FIRE HAZARDS §. WATER POLLUTION
6.1 Flash Pelat 4+ O C . 0°FC C 81 Aqualic Tesieity:
0.2 Mommabie Limits In Alr: 14250 ppen, 28 0t -suRlnh ‘R alied top = si”
26%- 128% 13,000 pypwm 148 e s mogusto fish Tim
6.3 Fiee Extinguishing Agents: Alcuhol fum. furbd water
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Water 18 sirapl Bene urcom soli (Theor) 1225, 3 duvs
scatver sad spread fire sad \houid ast 8.4 Food Chain Concontiration Petentiel:
S el None aned
435 Speciel ot oth
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3.6 Sehevierin Fire: Nut periinem
8.7 ignitien Tomperstwa: Nev*l

0.8 Sleciwical Hazard: Claw b Growp U '
69 Buraing Rate: ) 9 mm/min

9§, SELECTED MANUFACTURERS

Alicd Chemcal ( wip
Neevialis Chemi sbs Dis
Wimmngion Turambe
Matcus Hook Pa 1908
Mhelt ¢ heranal (o
tndusiessl C Memuats Do

CALL FOR MEDICAL AID.
VAPOR

Move t0 Jreuh sie.
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micaing t0

lrriiating o eyes, nose snd threet.
Hf indaled, moy cvwse difTicult breathing o0 tow of romcrovenew.
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Water
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Pollution I ety cpersien of aeardy worer mishen.

Howston. Tevss TED

1. CHEMICAL REACTIVITY ) Umon(arhide Curp

7.0 Mosstivity with Weter: “u reacionn Chemecais sad Pisiw O
12 wih € 20 Park Ave

New York. N YO NRET
No reaciionr

1.3 Siability During Tronspert: Mahic
7.4  Noutralizing Agenta ter Acide and
Coustics: Nou pertingm
1.5 Polymerization: Mot pertinemt
7.8 inhibiter of Polymerization:
Noi pertinem

10. SHIPPING INFORMATION
10.1  Grades or Puetty:
Technucal: 99 5 plus 0 4% marer
Reagemt. 99.5% pln 0 47 .
10.2 Sterape Tomperature: Amben
10.3  inort Atmosphere: v icyuirement
104  Venting: Open (Rame srrestert of preseure
vacuum

1. RESPONSE TO DISCHARGE
1500 Aesgenes Munges Hengese CO sad-ay

I warsmng b Nammabsiity
Onperve ond Tusk

\ & 4

11. HAZARD ASSESSMENT CODE 13. PHVYSICAL AND CMEMICAL PROPERTIES
1596 HOIP0 S1000ement Heneuate CO 64631 13.9  Physical S1ate ol 15°C and 1 et

A-PYR.S Ly
13.2  Meloculor Weight: A Un

133 Belling Pontat ) stm:

3. CHEMICAL DESIGNATIONS
3.1 Synenyme: Dimethyi keione

4, OBSERVABLE CHARACTERISTICS
4.1 Physiasi Siste (08 shigpedh Liqved

2-Propanone 4.2 Ceolor: Colorien
3.2 Cosst Guerd Campatidility Classifiastion: €3 Oder Suennh: pltesam. reembling that
Ketone of mim or from; pungent: Jurp, peneirating
33 Chemiesl Formuis: CH.COCH, revdual. Aonsc, plasem, Son.cevdusl
34 Nations
Oesignation: ) |/109%

1122 NAS Hassrd Rating tor Su Worer

5. HEALTM HAZARDS

5.1  Pevsenst Protective Hquipment: Orguni vupor cannier of 2ir-supphed mash: symietic rebber
ploves; chamucut safery gogpies o¢ fuce splash sieeld.

INHALATION: v3p0r iritating 1@ syes sad Mmucous membranes. scts 35 B snenhetic
very high concentrations. INGESTION: low erder of tonicity but very irritating 16 mucows

SKIN: p pod
leading to dermutines
893 Trostment for

contact counes defstiing of the skin, possbly

Raposure:
WNALATIO?« nf LM 1y Ovgrcome, remove 10 frash aw und coll o physciun,
" g 15 wraguior or stepped. INGESTION- if

wetm has od large oty and is

and not having convuinion, iduce

vommning snd get medecal help prompiy; ne specific amidore tnown. SKIN wath nett
with water EYES Mush wuh water immedeately for o1 least 1S mwa Consuh a physicns
$ 4 Toxteity by Inhalstion (Thepahold Lirmi Valwe): 1000 ppm
3.5  Shert-Term Inholstion Limite: 10N0 pam for 30 me
56 Toskaiy by Ingestion: Grade 1. LDv 310 13 g/0p (dup)

$.7 Lote Toulely: \ui periinem
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$9  Liguid or Sobe frritant Ch
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133 = 4 = 39 1%
134 Freezing Point:
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12. HAZARD CLASSIFICATIONS

12,1 Code ol Federst Reguletions:
Flammubie iqued

Troneportation: 336 Criticsl Preseure:
Cotogery Rating CBlprie = $6 6 atm @ 4 TOMN :m’
Fire o ) 137 Specific Gravity: 0 V1 41 0°C tiwuns
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Reactivny
Ocher Chemecshs ... .. 2 1293 Weat o Combustion: - 12.2%0 By ‘it
Waer .. .. .. . ° = —tMincuifg s =2RSO X A0 Jibe
. SefRescrion . . [} 13.14 Moot of Decomposition: Su scriincnt
73 unAmcm 1313 Moot of Sohution: ot xeisnem
pory [ 13 16 Moat of Polymertason: \u peetiren
Health Hazard (Sive) . |
Flammobniny (Red) . b
Reactivny (Yetlow) . ]
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6. FIRE MAZARDS 8. WATER POLLUTION
Watery lqwid Colortess Mikd. obmond sder. 6.1 Pash Peint 165°FC C 8.1 Aquetic Teziohy:
6.2 Plammable Limite in Alr: Duta not svariabie
23— 8.2 Welerlow Toslalty: Not pervinent
Fisss sad mireg with weies. Pononows voger is produead. 0.3  Fire Extinguishing Agemt: W sier spry. dey | 83 Bislagics! Ozypen Oomand (BOD):
chemical. aicohol foum. carbon diossde Dats not availadie
64 Pire Kntinguishing Agenis Net te be Usedk 8 ¢ Fosd Chain Concentration Petential:
AVOID CONTACT WITH LIQUID AND YAPOR KEEP PEOPLE AWAY. Mot periinent Date avt averiabie
Wear chomical pr ive et with anlf: Iowithing , e Prad
S4ep duchorge ¥ 6.3 Specisl
wmwu-’-n pray 10 “hneck Sovn” vaper. Ton hydrugen ¢y amde i penersied
fire doporment when hestod
- lwnlaie snd mmove satevial.
Notwty losa! health and contrel agension. 6 Bohavierin Fire: Mot pertinem
2 roy 4.7 ignitien Yompersture 1270°F
POISONOUS GASES ARE nowcn WHEN uum 6.0 Electiricel Mazard: Nt pertinent 9. SELECTED MANUFACTURERS
Vopor moy expiede i igrived i 6.9 Burning Aste: Dats nan svsilable 1. AMrich Che 1 C
- WEAR CHEMICAL nmwrm wrv -mn uucouwun ildinkiied
Fire BREATHING APPARATUS. 0Nt St Paul Ave
Combst fres Lrom sofe Sursnen or bom prowered lomion, Misaubee. Wis 53233
u*h-ﬂnma)m sleahel foam. o erbon dionlds. |
Cout rapuasd containers with 2 Eeumen Kodek Co
Rocheuer, Mew York 13630
3 Rohmand Haas Co
1aderendence Moll W et
CALL FOR NEDICAL AID. 1. CHEMICAL REACTIVIYY Phuladeiphis. Ps 19103
POISONOUS IF INNALED. 1.1 Reactivity with Weter: No reaction
Q levisating '@ ey, noss ond thrent. 2 B ivity with C
Move to loenh sie. No ln'euu
I beeathing has siepped. artificiel reapiration.
>< " ma 0 difficwh. .:nnm 7.3 Stabitty During Tranapert Stablc
7.4 Newtrolizing Agents fer Acide snd
POISONOUS ALLOWED.
———— wumnhlﬁ'mA Caustics: Nox peruinem
Exposure mmmmum 7.5 Polymeriastion: Not pertinent
Flush offorted srens with plenty of 7.6 inhibier of Polymerizetion: °
L ".:‘LIWI.D nd victios s cousnous hawe viciun dnnk weler or milk Not periment 10. SHIPPING INFORMATION
IF SVALLOVIED ul vigim s UNCO‘K)O\IS OR  NAVING 10.1  Grodes oc Purity: 95— 99%
40 nothing racep Lecp 10.2 Slerage Tempersture: Ambient
0.3  lnert Almosphere: No requirememt
104 VYenting: Prevwure-vacuum
MARMPUL TO AWAﬂC LI'! N VIIV LOW CONCENTRATIONS.
Water May be dongarons if it enien w
Netify local hasith and wildlite QGMI
PO"II“M \-ul; operaten of nu:y woter miskes.
1. RESPONSE YO DISCHARGE 2 LABELS 11. HAZARD ASSESSMENT CODE 13. PHYSICAL AND CHEMICAL PROPERTIES
(500 Resannes MeRats Herseess. £ 648-0) (508 HAIE AS00sane HonstuRt CO 448-3 131 Physical Site ot 15°C ond Y 8tm: | wunt
Inue warmag  punon A-PQ 13.2 Melocular Weight: 83 1)
Reurict scens PRiSON 13.3  Bolling Point 81 1 o Decomponrs
Shouid be removed - humsn toacny 134 Frovzing Petnt:
~SU°F @ =21°C w 232\
Fhesen aw 12 MAZARD CLASSIFICATIONS 135 Crieat Temporoture: Not partinent
12,9 Ceode of Fuadore! Reguistions: 136  Critical Prossure: Nos periinem
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTEMSTICS Poswoncus hyued of solid, Class B 137 Specific Gravity: 0925 ; 25°C (Iusdd
3 y lph 4.1 Physicsl State {os shipped): Ligind 12.2  MAS Hasard Roting for Buik Water 130 Liquid Burtass Tension: N pertinent
2--Methuctomtrile 42 Ceter: Colorlens Tronoporistion: 139 Liguid-Weter Inturtucisl Tonsion:
32 CoostQuard Compatibitiey Claseiostton (4 3 Ogqr: Churacrerisic: dutnct, urong cyumde Cotegory Aating Not pert-nem
Cyanohydnn Fiw ... ......... S 1 13.10 Yoper (Gos) Spuciic Gravity:
3.3 Chemiesl Fermute: (CHNCIOHICN Heakh Mot poriinem
3.4 IMCO United Netiens Numarigal Vapoe lrram ... . | 13 11 Rotie of Spesifis Hests of Yaper (Gos):
Dosignetion: 6 171341 Ln--‘ovSoMlmmn S 2 IRy}
Pouens -4 13.12 Lotent Moot of Voporisation: (cx: )
86 Htu/ibe 873¢cal g
4 =61 X IP)ng
S, NEALTH NAZARDS ; 13.13 Moot of Combuslion: (et ) ~ 11| W8l My, 1p
®=balceli'pe -2 R \T) vy
$ 1 Porsenal Protestive EQuipment: Air-wupphed mash wiA caninier sporeved for une with ue: R
9 3evs han N CORCEmIBiions. rudBEY or plasiec gloves, caver goggies or face Mk, rybber Bosts, 2 13.14 Hoot of Desompasition: Nor perinem
ahcher wm: uh,\ heime 3 13 15 Mest of Sohion: Not pertinem
s2 8 [ Al low dotapes (he earien maybe Meadech ° 13 18 Moat of Polymerization: “ur pe-tinen
confusion snd cu.muly Aawres and vomung. Respirstory rase sad depeh will uusily be
crensed 3t (he Dagiamng 5ad ot Later Hages Decome slow and gusping e
$.3  Trastmont o Bapoewret Call s phvascian far alt cases of exposure INMALATION: remeve metim MY
10100 ser | Rocuer SDoudd weur sunanie mask ) INGESTION if victiom is comerons. induce M:::::':;:T) a :
vomiting by heving him driak strong seit water SKIN- remove contaminated clothing end wesh ] l"““ ' "-m) : 2
- ffocied shin thoroughly with s0ap snd water. EYES: Roid eyeiuds spart and wash with CORLIMIONS, sacterRy ¢
entle stream of water for ot least i 5 men
1 westheng hes uoppud. g1ve ontifoeral rmmeation untsl physician arrrves. If vICtim is uRCONSCIOws. 1€ anrnurd on pages ) a8
ademinnter amyl arrne By Erusiing an ampuie i 5 ¢loth ynd RoMng « under Mvs nune for |3 seconds
" gvery monute Do ot 98 sniheve) during (v Replace smpute
wien us HrengLh 1 spom; continue o Vst » o physi S. MEALTH HAZARDS (Cont'd.)
srreves 5.9 Liquid or Seid irritem Conmn 09 of 1he 4h1n 0ng firvt Gegree buen. vk wy
$4  Tosoty by inhelation (Thresheld LimR Valve): Dsin aet svarlable €4pusure and Mey Chuae sacondary burm oa long eapotert
$5  Shor-Torm mhetonien Limie: Deis net svoiinbie 5.10 Odor Thruohoid: Duis am svariedie
$6  TYacleity by ingestion: Grade 4, beiow 30 mg/ig (mue)
$.7  Late Vorloly: Dets aet svarisbie
0  Vaper (Gan) rrRent CRorestorioiies: ¥ spurs rusie e eyn and revprratony sysem of provem m high
Theelfatn Y 1Comnerd on poge 41
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ACN

ACRYLONITRILE

e

Commen brnanvan ~ 6. FIRE Mlof' oc . [ 8 'IAIEI POLLUTION
Watery Bquid Coloriam 18 kight yollow Uritating oder [A] ah Poine 30°F C.C.. 31 .9 Aquatic Tesishy:
" ’ 6.2 Flammable Limits In Al N:)m/ll e /8l a7 10U Lalicd ‘fresh
Y - waler
Posts on waimr. Pai s o s preducd. 3051108 0.0%-1 ppm /24 b [Divegill/icthal rsak
- . roper 8.3 Fie Extinguishing Agents: Dey chemical. wator
alkcohol fosm. carbon deonde
AVOID CONTACT WITH LIQUID AND VAPOR. KEEP PEOPLE AWAY 8.4 Fire Ertingulshing Apents Nottebo Usea: | 87 Y. Notp
Wese . snd rebhes ing s goves). W ater of foem may causc frothing 8.3 Biciopical Orygen Demsnd (800K
?un wn"-munulﬁnm—u .5 o 0%, 5 days
inp discharge if puasbie .5 Special
Siay upmiad 3nd wat waies apray 18 “hnert dewn” vaper. When heared or burned, ACN muy 84 Food Chain Cencoenisetion Potentat:
mm'm.md s mownel evolve 10as hydrogen cysnide pas and None aoted
Notofy lucol hesith snd en conirel sgencim. onudes of nnrogen
ABLE 68 Bohavierin Fire: Vapor is hesvier 1han sy
FLAMM, : and may travel 3 conmderable destunce
W GASES w:f'nomm INFIAL 10 2 source of pnion snd flash buck. 9. SELECTED MANMUFACTURERS
Vepae uy‘cadpmpdua-m-cn May polvmerize end eaplode 1. E L guPun d¢ Nemours & Co . Inc
Fire Wew Boagies. wit branthung apparstus. and rvbbes 67 ignition Temperature: 395°F Electrochemicats Dept
net
T L ot e tatancs w prvencied ecinn 68 Electricel Mezard: Ciass 1. Group D \ :":‘::": Dl 1999
Extinguuh with dry chemecal, sicohel f cartmn dioside. Suming Rele: onsanto 0.
‘l:c'l‘uy e uu‘l(,«ln on fire. - - b Duts not evarlable Monsento Polymers & Parmhemicais Co
Cuol expined containers wilh watey 800 North Lindbergh Bivd
CALL FOR MEDICAL AID. St. Lours. Mo d31ed
VAPOR 7. CHEMICAL REACTIVITY 3. ViswonCorp
@ msonous 1F INHALED. 7.1 Reactivily with Waler: No resciion Cleveland. Dhio 44113
ahng lo eyes.
Move 1o (raah siv. 12 y whth
x I breathing has siopped. give artificial rupiration. Attacks copper sad copper slioys: there
W bewething s &ilficult. give orygen. marah shoedd nok he ured. Fenairaies
uowo Leather. s0 comaminsted leather shocs
POISONOUS IF SWALLOWED snd gloves should be deuroved. Allechs
Exmuf. Ivitating to shin snd syes. wluminem 1a high concentrations
Remove d clothing and shoes. 7.3  Swbllity During Trensport: Stabie
Flush sffecied sream with plenty of water. N
:: ls':v ‘:L“d:;: eyeluds open :oa‘ Nush with pienty of water, 74 :'W-'Uﬂ: Ageonts for Acide and 10. SHIPPING INFORMATION
Al and victim is CONSCIOUS, have vicim drink water sustics: Mot pertinent .
itk and have victm induce vomitevg e 75 Mas occur . 10.1  Grades or Purtty: Techpcal 95-100%
IF SWALLOWED pnd victum is UNCONSCIOUS OR HAVING ) 1n abrence of gxygen or of €xPOSUTE 10 10.2 Storsge Tomperstwre: Ambuen:
CONVULSIONS. do nething encupt heep vicrim wanm. visibie hght o eacevsive heat veglently 10.3 Inert Atmesphers: No sequiremem
n the presence of alkals. 10.4 Venting: Pievsure-sacuum
Pure ACN i subject 10 seif-poly merization
NARMFUL TO ATIC LU CONCENTRATIONS with rapid pressuse development. The
Water Fouling to M&u FE N VERY Low commercial product 1s inhibited and not
May bu dangrvows if it entovm et intakes. subject 10 this reaction
Pollution || Nesty tecsi hesith snd witdiste official. R
Netily eperatons of nesrby water intakas. 7.8 inhibiher of Pelymerization:
Methythydroquinone (3543 ppm)
L RESPONSE TO DISCHARGE T LABELS 11. HAZARD ASSESSMENT CODE 13. PHYSICAL AND CHEMICAL PROPERTIES
e Asapunas MUSss Horgteeh. CO 4000y €908 H0s8r® Anssnamari Hongbese, CO +48-2 13,1 Physicsl State ot 15°C ond | stm: Liyewd
Isswe warning — poison: Mgy A-PQ-R-S-Z 132 Molsculer Weight: 5306 *
. Rammable 133 Beliing Peint ot 1 atm:
i acons 17:°F = 77 €°C = )50 6°K
[T »
Drsperse and flesh 134 Freezing Peint
FResant 12 HAZARD CLASSIFICATIONS TIIEtF e —B36°C e T etk
129 Code of Fuserat Rogulstione: 12§ Crmcsl Temparsturs: |
2. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS Flammabic hywrd 05°F = H1°C = ST
31 Synemymn Cyescuhyiene 4.1 Physical Biate (08 shigped) Liqud 122 NAS Haserd Reting for Bulk Water 134 Crincal Preveure: .
Fomgraa .2 . G Tronapartetion: 0 puis @ 48 atm = 4 ¢ MN o m?
Ventea 13.7 Specific Grevity: 0 2078 4. I
Viah eramde 4.3 Oger Mild: pungent, resembling thut of Cotogary Rating 3 8 30°C dwud)
’ sench sood hernes Fiet oo 3 138 Usuid Surtace Tension: ot pertinem
3.2 Coost Guard Compatibiiiny Classification: Meakh 139  Uauie-Weter intertecial Tonsion:
Monemer Vapor Irriam s Not perunent
3.3 Chomicel Fermule: CH=CHCN Ligwid or Soieé lrrmamt .. | 13.10 Yeper (Ges) Specific Gravity | &
34 IMCO/Unied Netions Numerical Poscas ...... ... . ... 3 13.11 Ratie of Spesific Mool of Vaper (Ger v
Ossignation: ) 1/109) Water Poltution 1181
Human Teaicny .......... 4 13.12 Latent Hest ol V
Aquatic Teawn! T | 265 Biusip = 147 cal, o 18 X iU
5. WEALTH NAZARDS AmibacEen ... T e —g s o
$.1  Porsonal Protastive Sauipment Av-suppiied mash. 1adusirist chemical type, with sppren od conmier N 13.13 Meat of Combuation: yext ) - 9.9 By 1b
for acrylomiriie n lew (less han 2%) cORcenirations. rubber or plastsc gloves. cover goggies or ‘;::.élun - -AsDcaue s 20X 100N
face mask, rudber Boats; siicher unt: safory heimar w“". eals - : 13 14 Meat of Devempesition: Mot pertinent
82 & '] Semitsr 10 those of hydrogen cyamde. Vapor inheisiion may cause s«r-n—&-{- T 3 13 15 Ment of Solutien: Nt periinent
doche, sneening. «bdh i pon. ond Simelur shown if lerge i 1318 Mot of Polymertastion:

. Closuificotions: 3
omeunts of hauid sre sbeerbed through 1he shim, lerver nno:nu covee stinging ond rometimes Dhsters. 113 weea “_‘"" o perninent
comact wish €yer Cauras vevere » Auves. g ond 2bdk poin pory ¢

8.3 Trootment tor Lapooure: Shitied mehcsl " y. cat for wit cosms of espe Heahh Hazard (Blse) )
INHALATION. remort wiciom 10 frenh sut (% aar an 0ty gen o (rovk-uir-supphod Mmask when Flammotiuy (Red) . 3
emering comammored sren ) INGESTION induce vomiing by sdmunstering sirung sobeiron of Resctivny (Veltow) H
it wotar. Dot only if victem 10 comscrous SKIN rameve contaminated clolieng and wash alfected
orea ihoraushly oih wup and warer €Y ES. hold eyt apurt snd » otk wuh continuous gomie (Camramed on pugns 3 end §<
siraam of water for ot leans 15 mn
1 vactum 1 00t Srenting, grve srisficrnl respatren watsl physitsan areives. I he i unconscrows,
crush on amy] AHIIE 3MPule o 2 choth 30d Rold u under M Aone for 13 sexends m cvery minme S, NEALTH MAZARDS (Cont'd.)
De # etsfieral i . rengn
_‘”‘ e sup art “w':'mm y '“.'.',.'_.- l‘“":::::. whenne o b o gt 38 Veper {Gas) hvRont Chorestortolon: Vapur i modersiely 1111 a1 ing wech 1hat merionsti oo At evdails
10ieraic modaraie a¢ high vapor cuncentranions
$ 4 Tostelty by inhatotion (Throsheld Limit Value):
. ud 300pm 5.0 Liquid or Boltd intiant Chorattoniotion: if priled on cloihing snd silewed 10 remamn. mes cause
Short-Torm inholotion Limit 4 pom for 30 mvies smariing ond reddening of (B¢ shon Large amouns may DE atnorhed through 1he 1a il end couve
30 Tonlohy by npoation: Grade J. LDy 30 (0 300 mp/ip (rae, puines pog) povieming

"

Late Yastoly: Ders net svailabie

9.10 Oder Theaahol® )i ¢ ppm (Sense of smeti Tatigues rapediy)
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- EAC ETHYL ACRYLATE
:
4
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ri‘ —
3
Comuan Syranvay
N o, oyl et Liquid ¢ Proity ador 6. FIRE HAZARDS 8. WATER POLLUTION
Lyl Sprupranste 6.1 Fash Peint: &°FO.C 8.1  Aquetic Tosichy: .
€2 Pammable Limie in Al Data not svaiiable
e — Ploots on wies. P . & g vapot o p 1.9% - 9.5% (caic.) 8.2 Waterfow! Toxicy: Data a0t averiadie
.. 63 Fuek 9 Apents: Dry 83 8 Oaygen (800):
- fosm or carbon dronrde Data not availabic
- Qvend conart wich bqued s vaper. Kevp progie soty $4  Five Rxtinguishing Agents Notle be Used: | 84  Fosd Chain Cencentration Potential:
N .- Jr ey “‘“.h' h Not perunent Nose
. PRIN SourC Sapariment. 63 Speciel oo ot
. duchorye il pomible .
?*‘ — ::.,..‘ and wwr witer sprvy to “kaech dowa” vaper. Touw and irenating vapors generated
- - leninie sad remuce 5 when heated
Noiits Incki hesith and poflvncn contral syemcios 66 Bonavier In Fire: Vapor i heasser then air
FLAMMASLE. and may el convderable distance 10
Contmnon say espiede in fise. awource of grmtiun and Nash Beck May
! :hlhd vt’: il nhy ocwr oty mErre and Cause Lontaner 10 9. SELECTED MANUFACIURERS
T— ‘:':n-y ade U agnited -nr'-l-'-.“ uplode t  CelaneveCorp
T Fire 3 glavesi. " s 67 ignition Tomperoiwe: 121°F Celanese Chemical Co Divivion
Combat fires (10m safe distance or protecied locstion. 245 P,
\ Exniagueh with dry m'h(-. o carbon deoride. 6.8 Elecirica) Matard: Dats not sviiable New ;::’: Y 10017
Wakev may be ineflectior on .
‘ Coul eapmmed conrmmen with water. ss = 9 Rote: 4 ) mem /min 2 Duw Bedeche Co
" Williumsdurg Vo 2310¢
 — CALL FOR MEDICAL ASD. 3  Rohmand Hans Co
varoR 7. CHEMICAL REACTIVITY Independence Mail W est
pedpd Philadeiphia. Pa 19103
"lmnmu;.yu nose snd threat. 7.1 Raactivity with Waler: Mo reaction
nhaled. ool couse hasdeche o nausas.
¢ 12 with C
Move te fresh air. ¥
.y llu-uu'h-uqu‘m.mnrbln.mm N0 reacrion
Y- W Seestiung & difficult. gve oxypen. 73 S1ablity During Transpert: Stable
uouo 7.4 Neurelizing Agents for Acids snd
. E Harmiud i resliowed. ¢ Mot periunent
4 XPOSUI® | Remove contaminaied clothing snd show. 7.5 Polymerization: May occur exciude moss-
: [FIN EYES, botg epeie open 200 fuah wiih gy of . v BN vond srpre lo b et - 10. SHIPPING INFORMATION
i IF SWALLOWED snd ssctim ia CONSCIOUS. have viction peratuses. stare e presence of aur ‘
| - o mik. 7.6 IaNbher of Peiymerization: 101 Gredesor Purlty: 95 8- W0 <%
- 1317 ppm monomaibyi ether of 102 Stovege Tempersture: Ambicat
4 - ydroquisone 103 Inert Atmosphere: o requirement
j 10.4 Venting: Previure-vacuum
4
| —
:’ Effect of low concentrations on squalic life s unknown.
Water Fouling o shereline.
! oo i
Norify b
PO"U“O" Natify operaton of nrardy water mishes.
—

C o a

F i

1. RESPONSE 10 DISCHARGE
1500 Aesoanes Memoen nensenen CG $4641
losue warming — high Nammabriny
Reutrict access

Evacuare ores
Dnperse and flush

11. HAZARD ASSESSMENT COOE
(500 Mase-# Atsorrmerns HangRese CG 448-3:
APQTUL

1 31

32

3. CHEMICAL DESIGNATIONS

4. OBSERVABLE CHARACTERISTICS

Synonyma: Acryic acid. ethy! ester 4.1 Physiesl S1040 (00 shipped): Liqued
kihy) 2-propencate 42 Celor: Coloriews
Coast Guerd Compatibility Cleasification: 43 Oder Characterni scryli odor: sharp,

~ . Monomer fragrant; scrid: shighily navsesting.
) 33 Chemicel Fermula: CH,a CHCOOCHAH, sharp. ester-type
'I 34 IMCO/United Netions
N Designation: ) 2/1917
! S. NEALTH MAZARDS
. $ 1 Persensl Protective Equipment: Organic caniater or air-vupplied mask. acrd goggles:
- impervious gloves
: $2 Symptome Follewing Expeswre: Muy cause irnitation and buras of eyes and shin Exposwre 1o
! ST SIVE YADUr CONCENtr. n aho cauwe & ed by naured, L]
' ot extreme 1rritation of the reaprralory trect
K) 5.3 Trestmentter Baposure: INHALATION remove vicum 10 fresh air and sdmumster aruficral
revpirution if aecersars SKINANDEYES warh for 13 min with coprous quamiins of water
y Call a physicien
e $.4  Tonicity by inhalation {Theosheld Limit Yoluwe): 15 ppm
J §5  Shert-Torm inhalstion Limits: 50 ppm for 13 min
4 $6  Tenieity by ingestion: Grade 2. LDy 0 S103 g/hgira)
- $7 LoteTerkeRy: Repeaied cxpnure May develop wensstiviy
‘- S0 Voper (Goe) eritem Vapor 1 moderstel 2 s0ch that 7 will ot
j wswally tutergie muderats or hegh vapor comentrations
() $8 Liquid or Seiid hritani Charestorietien: Cauves smarniing of the shin and firv-degree burnt on

$hort ¢sporure end May cause wCondary burns on leng caporure
$ 10 Oder Theosheld: 0 00024 pom

12. WAZARD CLASSIFICATIONS

12.1 Code of Federsl Regulations:
Flammuble hqued

122  NAS Mazerd Rating for Bulk Water

Transporistion:
Category Rating
Fwee . . .. . 3
Heaakh
Vapor {ream 3
Lequed or Soiud leestam . N
Pososs .. . . .. )
Water Pollution
Human Toascny . 2
Aquauc Toxcuny .- 2
Aestheu Effect . 2
Reactvny
Other Chemxcals 2
Water 0
Seif- Reaction 3
12.3  NFPA Masard Clossifications:
Health Hazard (Blve) . H
Flammatunty (Red) 3
Reacuviry {Yellow) 2

13. PHYSICAL AND CHEMICAL PROPERTIES
131 Physical State at 15°C end Y atm | yuid
132 Molecuiar Weight, 1iv 12
13.3  Beiling Point 8t 1 etm:

201 )°F avwatC = T8N
134 Freening Point:

=Kk = —720C = 201N
13 S  Criticat Temperatuwre:

S0 & 279°C = SS20N
136 Criticel Pressure:

S4d prie @ 3T atm @ 3 T NN me
1.7  Specific Gravity: 0921 41 20°C Linunht
138 Liquid Surtsce Tension:

25dvres cm = DO N mat IUC
139  Liquid-Water interfacisl Tension:

{est 1853 mes/im = D04 N\ m gt ¢
13 O Vepor (Gas) Specihc Gravity:

Nt pertinem

13 11 Ratio of Specihc Neats of Vepor (Ges):
100

13 12 Letent Hest of Vaperization:

14981y D@2 vcal,pedd™x 10t oy
1313 MestofCombustion: =i st H , &

= —otNical g e =2V X V) ag
13.14 Meat of Decompestition: “ui reiinent
13 1S Mesl of Solutwen: \ot perunent

13 18 Heat of Polymerization: - 11 H: (v
= =INbcaligm =TT X 10°) g

Commisnped va pager * end &,

NOTES
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HCN

HYDROGEN CYANIDE

Commen Svnanymn

Wasery liquid, or gae Colotiem Bitter stmond odor

Sinks snd mises with water, Posonous, lsmmable vaper
s produced and rises. Boiling point is 78 F.

AVOLID CONTACT WITH LIQUID AND VAPOR. EVACUATE AREA.

WEAR CHEMICAL PROTECTIVE SUIT WITH SELFCONTAINED
BREATHING APPARATUS

Stop diacharge i powidle. Call fir depuriment.

Shut off ignition sourcrs.

Suay upwind and use waler spray 10 “hnock down™ wpor.

lvolate and remove discharged material.

Notrfy loca) health and poilution canmol agenciss.

FLAMMABLE.

Fladiback slong vapor trsil may occer.

Vapor mey explode if iputed in an enciosrd ares.

WEAR CHEMICAL PROTECTTVE SUIT WITH SELF CONTAINED

6. FIRE HAZAROS
6.1 Flash Point 0°¢ C C
6.2 Plemmeble Limite in Alr: 5 4% - 4008
63 Fus Extinguishing Agente: \ap flow of

g
64 Fire Extinguishing Agents Not le be Used:
None
45 Speciel olC [

Estremely 101 vapuirs gvc penerared
even st ordinary iemperstures

6.6 Behaviorin Fire: Contaners mas eaxplode
with igmiion of conents

6.7 Ignition Tempuraturs: (UOA°F
68 Electricel Hazerd: Dala aot svailable
89 Buming Rste: | Emm/mn

[ B

82
43

L X

8. WATER POLLUTION

Agquetic Tonchy:

036 ppm/T2 N /voung bess Tl frean

waler

0068 ppm /24 hr pun et Tl Al water
W atertews Yosicity: (Jera non avacishe
Buwiogicsl Osygen Demand (9OD):

Dats nat svailable
Food Chain Concentrahon Potential.

Noae

i

L 1 guPam de Nemuues & Lo tec

9. SELECTED MANUFACTURERS

BREATHING APPARATUS.
Fire Stop discharge if poasible
— Cool exposed conwiners and protact men effecting shutofl with wates.
Let fire bum.
CALL FOR MEDICAL AID.

Imuating 1o ¢yes.
Move 10 fresh ais.

VAFPOR
POISONOUS (F INHALED OR IF SKIN IS EXPOSED.

1f breathing has stopped. give artificial rmpirstion
(but NOT mouth to mouth).
I bresthing is difficult, give oxypen.

Liouip
POISONOUS 1F SWALLOWED OR IF SKIN 1S EXPOSED.

s —
Exposure ] Imuringio eyes.
Remove insted clothing and shoss.
Flush sfiected aress with plenty of watsr.
F IN EYES, hold eyelids open and Nush with plenty of water,
¥ SWALWED M victim s CONSCIOUS, have victim drink water
ind have victim induce vomi|
”“ALWED-‘MHIW OR HAVING CON-
VULSIONS, do nothing except keep victim warm.
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS.
Water May be dsngerous if it enters water intakes
Notify locsl health and widdlife officials
Pollution [ Noufy opersion of nasrdy wster intshes.

~

1.2
73

T4

15
7.6

7. CHEMICAL REACTIVITY
Reactivity with Water: Divuives with
a moderate reaction
L] ity with C ] une
$tability During Transport: Mas hecome
unstabie and subjcct 10 cxplivion if
sored for exiended ime or cxponed 1O
high 1emp and pressure
Neutratizing Agenis for Acids and
Caustics: The weat aidity €3n he neutraived
by daked lime, but this dues not desiroy
the poisanous propeny.
Polymerization: Not perunent
Inhibitor of Pelymerization: Not pertinent

Electirochemabs Dept
W iimingion. Det 19%9%
2 Monano Polvmers & Petrxnemicaih Lo
200 Nonh Lendhergh Bivg
St Lowss. Mo 6160
3} Rohmand Ham Co
Indenendeace Mall Weut
Phuiadeiphia. Pa 19108

10. SHIPPING INFORMATION

101 Grades oc Purlty: %% wamctines
shipped 33 3 warer 30lvtinn. o ahnrhey
on an mert sohd All form are entrenmiely
100K

10.2  $Storage Tempersture: Data ant seails

10.3  Inent Almasphere: Mas he padded

104 Venting: Data not svailabic

3

1. RESPORSE 10 DISCHARGE
1500 Agasunsy Weineds Herdtash CG 4684
Issue warmng — ugh Nammabiny.
water contaminant
Rewirics sccess
Evacuate ares

2 LABELS

PRESENT NEW

32

3
34

3. CHEMICAL DESIGNATIONS
Synonyme: Hidrocvani acd
Prussic acd
Coest Guard Compatibitity Ciaseification:
ot applicadie
Chemicel Formuls: HCN
1MCO. United Nations Numericel
Oesignation: 201051

41

4. OBSERVABLE CHARACTERISTICS
Physicel Siate (s shipped): Liqurd

4.2 Cotor: Colorless to bluesh whie
4.3 Odor: Charscieriic sweesish, like almond

s

52

33

84
s
L1 ]

5. HEALTH HAZARDS

C.5UTION—Class A pouon. atphysianion can be coused by
or vapor through shin (particularly ever mucaus membeanes. and frets.

Porsonsi Pretective Equipment Ecapt purpoves only — av exape mask with S.muvre anr

c-lmd« Work purpoves - vapor-proof emergencs sunl or vinyl-coated coverall, plu

f

. 00 ad of guid

mask wih

prece. spesting diap

demand

and 30-minute o cylindee Rudder

Ploves, :Mm.ul u{ay goppin. quich-opening safety shuwer

dach, N

e sabvay ,nn\u.‘

of throal, pulpriatian. diffieit breathing, reddemng of

of arms and legn, prddine~s ~followed by cotllepre

#nd convutnions

Trostment tor Ezposure: Call s doctor If breathing has stopped. pive artificinl revpiration emol
dtor arnven INHALATION remove patient 10 fresk air SKIN CONTACT remove
SONaminsted CIRMIAE oAd = u h sk 1A (ROrOVERly with cOpPIous yuamikies of waler and wap
EYECONTACT hold exelids apart #0d » ush cye 1D COMIRUOU genr'e siream of water for ol

eav |3 min

17 passenr s yaconwwus. sdmanter amy ) Adene by crushing o pearl lampule) 1 o cloth snd
Mhiag thes under patient « hone for |13 vevonds i every Minute Do Aok itertoh artificial
tevpratian Replace amy) anrate prar) when Ha wreagih n vpent Consinee Lrestmem wanl
Petient « candin on imprus e of doctor arfives
Tosiony by inholation (Thoshold Limit Valius): 10 ppm
Shert- Torm Iahe’ otion Limite: 20 ppm for 30 min

Tosichy by ingestion: (irsde ¢ L Dw levs Ihan S0 mp/ig

1Connnved o rage ¢

I1. HAZARD ASSESSMENT CODE
(508 HaTard Asssssment Hangbme CG 448.3)
A-B-C.K-L-M-N

2.

12. HAZARD CULASSIFICATIONS
Code of Federal Reguistions:

Pononous gas or hqued, Class A

12.2  NAS Mazard Rating for Buik Water

Tesnsportation:
Calagory Rating

Fuee .. .. .
Neatth

Vapor leriiam . 2

Liquwd or Solid reatant ¢

Ponons . .
Water Pollutian

Human Touweny .

Aquutic Toswnty . 4

Aesthetic Efflecr . |
Reactivity

Other Chemecal )

Water o

Seif.Reacuon )

12.3  NFPA Hszarg Classifications:
Catogery Classification

Health Hazerd {Biue) L]
Flammabditity (Red) 4
Rescivityd Yellow) . 2

13. FHYS:CAL AND THEMICAL PROPERTIES
13.1  Physical Siste st 15°C and 1 stm:
Licued
13.2 Wolecular Weight 1703
133  Boiling Point 8t 1 stm:
5 1°F = 25 9°C = V9N

134 Freexing Point: 3 (°F & = (1 1°C a 2Wv 9*af

115 Critical Temperature:
o2 3°F » 183 3°C = 488 T°A
13.6 Critical Presaure:
Tpvs e Vaime LOTMN m
137 Specific Gravity: 0 oxv a1 JU°C (hgundt
138  Liquid Surtace Tension: .« neriacat
139  Liquid-Water interteciel Tension.
N pertinent
13 10 Vapor (Gas) Specitic Gravity 0
13.11 Ratlo ot Specific Neats of Yepor (Gas):
b 303

1312 Latent Hest ol Vaporization:
444 Blu/id ™ JTcal g @ 101X P ayg

13 13 Heat of Combustion: ~ i) ‘ot Bty b
® - shndalige ~2a8 PG A

13 14 Meat ot Decomposition: “ot fertinent

1315 NMeat of Solvtion: ol pertinem

13 18 Meet of Polymectzation: "ot nectiaent

Conironnd an pages * ondt §

L 24

S, NEALTA RAZARDS (Cont'd.)

Late Texietty: Daia not availabic

snorded through shin or ey ey

310 Odor Theoshaid: Data non assiabic

8.0 Veper (Gea) irritent Charectertstics: ¥apur i Aot sery itritating Bul 1 €Lt el pamunon
$9  Liquid or Soiid Irrhant Charastormties: | wurd s AOL IFTIALIAE DYl % E1LEEMED Punufiu i
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O W R R A R T Ly o oy e =0

X InY ISOBUTANE

. -
!_ Conman Syranywn
Kol Jatetyioropene Linuefiod compremed g Coloriom Odorien 6. FIRE HAZARDS $. WATER POLLUTION
oy 61 PeshPuint ~1I7°FCC 81 Aguelic Yesichy:
}a None
1 $.2  Flammable Limits in Alr:
e l'l-!:nu i:n water. Plammable visibls vapor cloud 18 3% 82 Watertow! Tesichy: Sone
L. i 6.3 Fwe Extinguishing Agents: 83 Biciegical Onggen Demend (800):
I
- St0p dincharge if prwsi awsy. Stop Row of gos None
- Shat off ignitron susrors uﬂ coll fire deporiment. 84 Fue Estinguishing Agents Nel 1o be Used: 84 Pood Chan Conconiration Potential.
Sisy upwind snd uw water spray Lo “Rneck dnwn” vaper. Ao persines None
Vewlate and remeve duchargrd ma
Netily Incsl hesith snd pobution control ageacies, $5 Special olC [
- Nt periines
6.6 BehavierinFire: Not perimem
FLAMMABLE. €7 ignition Yemperature: ¥90°F
zhbhd nmnzv '“'.u:", oteur, Eloctricel Hazard: N peciinem
3por ma) 8 enclosed
s':'n”l."" ignited in s, Burning Rota: 9 3 mm /min 9. SELECTED MANUFACIURERS
— Culupo-d €ontsingTs 2nd men effecting shutalf with waser. 1 Auunix Rnfieid Co
Fire ARCO Chemucat Co Divivion
r——— 200 South Broed S
Philadeiphis, Pa 19101
2 CmenServiceCo Ing
Peiruchemicals Divivon
CALL FOR MEDICAL AID. R PUEY
VAPOR 7. CHEMICAL REACTIVIYY i New York N Yot
Irmitating (0 eyes. 7.1 Resctivity with Water: . . t 1 Phitum Perroleum (o
I inhaled, will couse dizriness, dilficuit bres - y T Noreaton :
o Io.ofcongig'-'- thiag 72 A ity with C Burtiensdic. Ohia 600
#‘;:.“ (uﬂh‘ oir. i No reaciton
hi ol
W m:h:g- “:m'f:::;”. | reapirntion. 1.3 Stedikity Ouring Transpeort: Nahic
1F IN EYES. hold eyelids open and Nush with plenty of water, 7 &  Neutrslizing Agents 1or Acids and
Caustics: i pertinent
Exposure 7.5 Polymerization: i periinent —
78 inhibiter of Pelymerizatien: 10 SHIPPING INFORMATION
ot pertinent
101 Grades o¢ Purity: Pure techrug:
102 Siorage Tempersivre: Amticnt
103 Inert Aimosphere: Mo requirement
104 Venting: Syfery rehef
Not harmful to squatic life.
Water
Pollution
1. RESPONSE 10 DISCHARGE 1. HAZARD ASSESSMENT COOE 13. PHYSICAL AND CMEMICAL PROPER:!S
1800 Amponse Meivest Hondtpon CO 648-4) 1508 HEsEre ANOORITOnt nenevese CG S48 31 131 Physcai Stote ot ¥5°C and 1 atm- .,
Tsue warmag- - high fummahilny A-BC.D-E-§.G 132 Moleculs: Wesght: s 1
Restrict access " .
133  Boiling Peinl ot 1 stm:
Evacuste arer RN AR T A S SNEFET
134 Froetwg Pownt:
12. HAZARD CLASSIFICATIONS SAITATE w - RNt
12.1  Cede of Federal Regulstiens: 135 Cancel Tempersture:
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS Flammabie compressed gar B N I R U
3.9 Synonyms: 2-Methylpropanc 4.1 Physicai Stete (00 shipped): 12.2 NAS Hazerd Reting lor Bulk Water 136 Criticol Prosswre:
3.2 Cesst Guard Compatibiiity Classificstion: Liquid under pressure Teonsportablen: Noi iuied RN I Y TR R N
Saturated hydrocarbon 42 Celer Colorkew 12.9  NFPA Hoased Clasaifications: Non fisicd 137 Specihe Grawty 4 2 L J0 G riguats
3.3 Chemicol Formule: CH,CHICH, 43 Oden Likegaohine * 138 Ligwe Surtace Tonsion.
AQAe cm e DI N g -ty

3.4 IMCO/Unhed Nations Mumericel

Ousignstion: 20/1968 139 Liqué-Water intertecial Tension

LMV AGs oM BT N g -
13 10 Yaper (Gos) Specitic Gravrty. 1 9
13 11 Retio of Specihc Meels of Vepor (Ges)

“ )
5. NEALTH MAZARDS 1312 Latent Moot of Vaporization:
L] . ) (g -
51 Porvenal Protective Rquipment: Seif-cumained breathing spparatus. safers goggie PR Blucth @ 87 Soui g @ Taex oo
e 13 13 Hestel Combustion: - .vits iy te
52 ¥ 9 Cap Central nervous 13siem deprevaion ranging from duaziness and . Aol § @ =5 Syt ] an
1ACOOTAMJLION 10 anestheid 380 TEVD IO arreu. depending On coRcEntratin Jnd catent of At g N Az

13 14 Meat of Decomposilion. .\ po-iaem
13 15 Mestof Selubion: o porc um

whalatwn Irreguiar heardeat 18 rare but is a dang a hetie level
83 Trestment lor €3poswre: INHALATION provest vicum against seif-mjury of he i stuporows.

confused, of aneviMrised. apply aruficial revprrsteon if begal 8 has $10pPed. avond edmimitation 1316 Meat of Polymernizstion: S .iegr:
of epraep ©f other sy » AMnes. prevent saperatinn of vomitus by proper
pusiiomng of head, grve o} and upp INGESTION OR

ASPIRATION noircaiment required
84 Tosicity by nholstion (Threshol€ Limit Value): Dara nuc avarabie
$5  Bhert.Torm inhatstion Limite: Dats not availablie € anranrd v Pare: t gas s
36 Teticity by ingestion: Mot peninent
$7 LateYoniefty: None NOTES
58 Veper {Ges) irritant Chavagtorioties: \one

39 Liquid or Bolid lrritant Cheractoretion: Ne appreciahie hazard Pravcally harmien 1o shin
hecawse it 1 very velatiie and evapuraie qunihh Some froudie poveie

$ 10 O@er Throshetd: Datq naut avartable ‘




e o OOl i~ S S Ml S MR P M R S A A SR B M T SR (A SR ST T e Yty il iy My ey |

~
ISOBUTANE IBT
4
‘1_3'. 17 SATURATED LIOUID OEWSITY ‘.13. 18 LIOVIO HEAT CSPACITY
‘.Jk [ § )
r me $ -
g .6 g am
=»e [ % ]
b~ g "~ . » w O ® e % B s % BB e ®
’ (4] TOVOWTURL )
» w
. 13.19 LiOUID THCRMAL CONOUCTIVITY 13.20 LIOUID VISCOSITY
(Y
k * N
5 0T PORTINONT 2 oon
£
: % o
g
- (%4 =
2
r.' .’.-a W B W w » ®» © W
A TOPTRATURE 1)
- . [} N
., L— —y
F 13.2] SOLUBILITY IN WATLR '1.35.22 SATURATED VAPOR PRESSURE
N : =
9
-
INSOLUBLE % 10° 3=
'o.'. -W » =
TOPOWRRL ()
- " ]
'01.3.23 SATURATED VAPOR DENSITY 13.24 IDEAL GRS HEAT CAPACITY
{ N )
[ 8
- it 4
£ S e
H =L g ::L - -
g b . = S .
3 P
o
L X e
p “r-o - .r.' » e ™ x» I @ = W
r - ”»m " 2
F D-12




- W et
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METHYL ALCOHOL

Commun Synpnoms
Moshued Wowey bquid Colostan Alashed ofier
Wasd drehel
Sand cphddn
Weud g .
Syoonyls pun Posis and mines with woiw Plammeble. wnishing saper b produsad.

Sanp druhorge of growobie hosp sony
Wt olf igarivcn waores snd coll v
$1m) upwind snd v waies dgrey 10 "haarh duna” seper.

A--dn-hﬂ-uwu‘m
e ofromre fur e cbenpras
Nutly haal heskth snd contsnl appntinn.
FLAMNMASLE
V—uynﬂiiﬂﬂu = a0 onclowsd aren.
-y
er— Exnngunh with dry chomivel. sirahol faam. or crban diovids.
Woter mey b0 ve on Aee.
Fire Cov’ erpuned sanimmen with woter.
—

i ™YY r.i "Yr.':‘ﬁ'“m R wae

POISONOLS
Ex UP® | imisting 10 dun snd ey
pos ing

CALL FOR MEDICAL AV

VAMOR

Imiting to eyes. Aot and Shrenl.

16 inholng. will covar diazinris. hundoche, dfficult broathing.
>< on-.dcom

lmnum Mﬁlw
H bersidung o Sificul. gre "
IF SWALLOWED.
ed closhing ond shoes.

6 PR NAZARSS
6.1 PoshPutag M4°FCC.4°FOC.
6.2 Pommabie Limits in Al 6002 5%
3

e Estinguiahing Agemte: Alcahet feam.
dry chamal. 07 corbos dunasde
6.4 Piro Letinguinhing Agents Mot 1o be Veett
Waier may be sneflaiove.
65 Sepesiel do o

Nt portinemt
68  Oohovierin Flrax Coniainers may avpinde
6.7 ignltien Tempersture: S47*F
68 Destrinat Mesordk Clam |, Group 0
6.0 Ouming Rote: 1.7 mm/mmn.

3. WATER POLLUTION

0.1 Aquetis Testelty
250 ppm /i1 he /gl dad 'feanh wpier

82 ohy: Dete s
83 BSivingisst Ovppen Demend (800):
(Thooe }00%. S60ys. 0 1 —1 | /10,

Sdoys. 875 ltheor |, X0 days
3.4 Posd Choin Conconirotion Polentiat;
L

Water May he o it emvory woret \ntohan.

Pollution ] “ews epersiun of neorte watey intokes.

7. CHEMICAL REACTIVITY
7.1 Rosetivily with Weter: Ne ranction
72 y i &

Ne reastien
7.3 Swbility During Transpart: Siable
7.4 Noutrslising Agents for Acide and
Cousltins: et pertinem

7.5 Polymeriastion: Net pertnent
T8 Ne

9. SELECTED MANUFACTURERS
1. Detden ing
Borden Chemcol Drvssinn
Gonmar, La WM
1 CosnaeCorp
Celsnane Chemeco! Co Drrnion
243 Ptk Ave
New York, N Y. 001?
3 E | duPonige Nemours & Co . inc
Industnel and Brechemical Dept
Wlmington, Del 19898

10. SHIPPING INFORMATION

0.1 Gredes or Purlly: CP. Crude, ACS
Mmoo

10.2 Slorage Tomporature: Ambdeem
10.3 nort Almeepherer No requiremem

10.4  Venting: Open (Rame arrenier) o0
PrRsvte-vacvem

L RESPONSE T0 DISCMARGE
8o Ampppnns Muthads Mangtein, £O 4069y
latue warmeng — g Rammabiiny
Resaner sccens
Evacuste ares
Dviparss and Auth

T uses

O r.-rir‘r

3. CHEMICAL DESIGNATIONS

Synenymum Colenwal tpwn  Wood aleohol 4.1 Physingl Siote (00 shippadx Liguid
Columbien spun. Waoad ssphtha

11, HAZARD ASSESSMENT CODE
000 Mt s Asnsuamert Menstuss O S00-5

A-P-Q-R-S

12 MAZARD CLASSIFICATIONS

12,9 Code of Fedurel Regulstions:
Flammabdie hquid

13 PHYSICAL AND CHEMICAL PROPERTIES
131 Puysicat Diste 5t 15°C and 1 st | et
13.2 Melsouisr Welght )2 04
12.3  Bolling Point ot 1 som:

143 i*F = 64 $°C = 337 7°K
13.4  Frossing Poing
« =10 0°F » ~978°C = (734"

135 Crivicsl Temperoture:
4°F = 200°C = 31)°K

Methanet Wood spurst
4.3 Odor: Foin sloshol: libe athyt sleohet, 122 NAS Maserd for Bulk Water 136 Criticat Provewre
32 Goust Guard Compertbinty Cloneihastion: pilbibemrvitesirnipee bt 11420 pou = T1.7 stm = 7 81 MNim®
#leohol 13.7  Spoeific Graviy: 0 192 u1 20°C (haud)
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METHYL BROMIDE

Comman Syannyen
Sromanation Lquefied g Colosion  Cubusies to suovt odor €. FIRE MAZARDS
8.1 Paesh Point Practically aot lammabile [ R]
. 6.2 Pammoble Limits In Al 82
Sinks and buil in wnier Poisancus veper cloud is fosmed.
Boivng puion is 00 7. 108~ 15% .
43 Pre g Aponin: het pr
nvaumrmmuuﬂomnvm M-nmh-m 84 Fue Extinguishing Agenn Nettobe Usett | 84
"" Not pertment
T — 5 Somiasms Comtm
8 Wl L J
S1av GpwInd nd v wole 1pray o “Rnark Soun" *aper Tosic and wrustng goss sre pencroied
h-uuu‘nuuuw whes sposed 10 fire or hesit.
Nonly bust hesk ond pulivtiun cuntrel sprnems . o Pirex C -
Cumbustible

Wem m -l«nu—l Sowathong spporsiue.

nnw.\mu wiTH hhﬂl FOAM. OR CARNON DIOXIDE
Fire Conl erpored 1 unimnen with wos.

POISONOUS AND HIRITATING GASES ARE PRODUCED IN FIRE.
. and robbes overciothay

CALL FOR MEDICAL AID

VAPOR
FOISONOUS IF INKALED.
Imising to eyen.
Mo 0 freah 2t
>< H breatheng N stupprd. pve sruficial spmbon

thwt NOT mowth-io-mauth|
1 breathing u difficull. gve unygen

—————
Wil bum sin snd eves.
EXPOSUI® | jinaiin v rostiewed
Remose clathing snd shors
Flush sffecied pras wyih plenty of water
0O NOT RUB AFFECTED AREAS.

1F IN EYES. hold evelds open and flwsh with plenty of waum.
IF SWALLOWED and rictum » CONSCIOUS. hove victim drink watey
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00 NGI' INDUCE VOMITING.

et harminl 10 squatee life
Water May be o #  snser wates il

iy
Pollution Netly operiton of ararby wsier misnes

6.7 ignition Temperstwre: 999°F
6.0 Ricstrisel Hasard Nes peniincat
80 Buming Rete: Nat periinent

8. WATER POLLUTION
Aquetic Tosielty: None
Watertowt Toalohy. Nowe
Sisingicet Osygen Demend (800):

Noae

Fesd Choin Conconiy stton Potenital
Aome

1
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1. CHEMICAL REACTIVITY
7.1 Resciivity with Water: Mo reaction
7.2  Resctivity with Commen Materisle:
No reactien
7.3  S1abiity ODuring Tronspert: Siabic
7.4 Neuirslizing Agonie lor Acids snd
Covetiss: Nat periment
7.5  Polymerizstion: Nt periinest

9. SELECTED MANUFACTURERS
Dow Chemuai Co
Mudiand Much anead
Great Losam Chemucat Corp
Weu Lafavatie, Ing 47900
Sorthuend Indusiten, fng
Mxchigan Chemical Corp
INE OnoSt
Chicago 10 80811

18 o P Not pe:

10. SHIPPING INFORMATION

10.1  Grades or Purlty: Commercial

Aot less than 99 5%

102 Slersge Tompersiuwre: Ambuem
10.3  inert Atrsephere: No requirement
104 Venhing: Salay rehel

1. RESPONSE TO DISCHARGE T Ui
(o Respanes Mumoss Fanghase. C8 4ad-t)
1ssue warning-- ponon
Resirsct sacems
PRESENT

11 HAZARD ASSESSMENT CODE
1900 MRS Assssument hargtsn GO 4at-3
ABCIY

1
131
132
33

39
3

3. CHEMICAL DESIGNATIONS

Synonyms Bromomahane 4.1  Physisel Stete (es shipped):
Embdafume Liquefied gos
:;c.’ rm..-” 42 Celen Coloriess

omommhane .

Const Compe c 4.3 Oder: Reistively odoriess; sweet,
Halogenaied compound

Chomissl Pormule: CH)br

HECO/United Notons Numerice!

Designation: 2.0/1062

4. OBSERVABLE CMARACTERISTICS

[ 3]
8.2

84
53
LY}
[ 34
[ X}

S. HEALTH HAZARDS
[ 7 Celf- 4 g app m

eyes ond burns sk

Troatment for Baposurss INHALATION: remeve victim te fresh sir; grve antificiat respere-

tion if nesded. SKIN OR EYES: Nush with woter for ot least |3 min.
Toutelty by Inholotion (Thresheld Limit Valuek |5 ppm
Short-Torm Inholotion Limitxx 20 ppm for $ mim.
Tozigity by Ingostion: Deca ot svarabdie
Late VesleNy: Dats not svsilable

Vopor (Gae) rritent & ¥ apor s meds y g such 1hat personnet will
ot usually tolersie moderets or high vapor concemtrairons
Liquid or SoRE IrvRant Chavesteriotion: Farrly severe sk irrn ant. Mmay couse poin and

second-degree Durns sfier » few mmutes’ comen
$.10 Odur Theoshel@: Dsis net svasiadie

of vapor coures lung congestion and puimonary
aderna Higher ammmm cause raprd aarcoss and death. Contacr with hquid irrimes

12. HAZARD CLASSIFICATIONS

12.1  Ceode of Fedurs! Roguiations:
Posonous hqud or soled, Clann B

12.2  NAS Hezard Rating lor SBultt Water

13

138

ALY

12

PHYSICAL AND CMEMICAL PROPERTIES
Physcsl Stote ot 15°C ond ¥ stm: Gan
Melecuier Welght o4 9
Bolling Peint ot 1 stm:
38 s°F w3 p°C » 200 B°N
Prouzing Polnt:
~135%F » =93°C ® 190*\
Critical Tompersivre:
176*F @ 191°C = 4a°h
Criticol Prosours: Mot periinemt

Teonaponistton: 13.7  Specific Grevity: | o8 ai 20°C (lwuidy
Coregory Roting 130  Uquid Surlece Tensien:
Fire e ] 24 Saenernsom = 00245 N rm at 189
Health 139 Liquid- Water intertacial Tension:
Yapor Irenm ... . ] Mot peruinent
L.qmdevS-Mlnnm o 3 13 10 Vaper (Gas) Spucific Gravity. ) )
Powoss ... ... .. ‘ 1311 Matie of Specilie Hesie of Veper (Ges)'
Water Potlution P
Human Toainty . oo 13.12 Latent Hest of Vaperisation:
Aquanc Tonieny . . .. ! 108 B /18 = 39 Tcai/g @ 230 X 100 Juy
Aiberc Effect . . 2 1313 Sweto! Combuetten: - 3188 v 1L
Raseuivny ’ .- .Tcalige =18 X 10 Ing
Onher Chemicals . ‘
Decempesitien: N
Weter ... . [ 1314 Hestot Not pertinent
Sell-Reaction .. [ 13 15 Nost ot Selution: “o: pertinent
123  NPFPA Nasard Claseifastions: 1316 Hoot of Polymeriaation: Noi periinent
Cotegory Classifigation
Heakth Hazard (Bive) ... )
Flammatiny (Red) .. 1 .
Rescrevny (Y ollow) . [}
+Connanod on poger J ot 6!
NOTES
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€. FIRE WAZARDS L. WATER POLLUTION
[ - [y 9 - ) 14 ates 61! PeshPoint -102°FCC 81 Aquet Tesiaty: “oac
L) 4.2 Pommsbio Limits in Aw: (15} 82 Walertow! Tosialty “oem
Piasts snd Boid o0 wotsr. Pmmate. sisibis vaper sloud 63 "":m Agants: Siop fow 83 Bisiogicel Osggen Domand (800) Sune
. Lood 84 Food Chain Concontronen Petantiel
3.4 Pire Ustinguishing Agenis Nel o be Used: Nose
Soop Sasharge ¥ posble. Keop oway. N prriinest
: o w: wgoon ond ul’:‘n‘..ma— . 65 Special e »
wpwind snd we woler sprey 10 “Loodk Sown” veper.
l.aunul e ::l of ooge X ot periment
Aveid cantast quid 0.6 Deohovier in Fira: Comainers may caplode
. Mol ool ond poliution suntrel agencien.
y bowst e ‘ Vaper n heavier Ihan sv sad may
1avel convderable rsiance 19 » source
FLAMMANE. of sgnunion and Nash back m——
Contomnge spluds w fe.
Piohuosk deng rvper il ey eocer 87 lgniuen Tomporsture: 911°F 9. SELECTED MANUFACIURERS
sy englads if ygoted in an enciverd som. 6.0 Gleatrical Nazrd: Clavs I, Group D I DueChremualCo
— Stap fuw of goe f pumaibls. 'Y Note: &
N Fire Cusl raparsd contmnon snd proioc) mea eftocuny hutell wvh woter 9 Burning LLYL TN Mudiene Muh 48n80
—— Lot fie bumr. 2 ke ChemusiCo
Hovuon Tes 77004
3 tnwaluredeCurp
Chemu i and Plavis [heivion
CALL FOR MEDICAL AJD 370 Park Ave
v 1. CHEMICAL REACTIVITY Nes Yun. N Y HON?
1 wnhoind, oiil cour ssinem v loss of conscrousrem, 7.1 Reacuivity with Weler: No reactivn
Nove to froah aor
¥ bowsihing han siupped. gve ertificisl rupirsion. 12 R with &
I beuothing u diSlicull, pee aaygon. No resction
UQuin 73 T :
b+ . Siabllity Dndo. rensport: Siable
Phush sffecred m:‘v:_r&!;hﬂ.y of water 7.4  Newtrallzing Agents lor Acide end
Exposure | 0 NoTRUS AP D AREAS. Coustics: Not pertinent
1.5 Polymerization: Mot pertineat
78 of ot
4 10 SHIPPING INFORMATION
101 Grades o Purlly: Chemucal 924
polvMerizsion Mot rencarch Wel
propsiche concentraie N0+
102 Storege Temparestwe: Ammment
103  nert Aimesphere: v rcyut tment
et hanmful 10 squete Bfe. 104  Ventng. Salets renel
Water
Pollution
1. RESPONSE 10 DISCHARGE 11. HAZARD ASSESSMENT CODE 13. PHYSICAL AND CHEMICAL PROPERTIES
1500 Reapanes Samute Rersten. CO 448-4) 1508 "aLr8 Asessomeni menotas €O 083 131 Pnysical Siste st 13°C ond 1 oim: G-
Toswe warmng — Mgh Nammabiing A.8-C-D-E-F-G 13.2 Meiacutar Weight: 4200
Evecuate sres 133 Beiling Pont 8tV stm:
—S$IVCF m —47 7°C = 228 v
134  Preez ny Pont
12. HAZARD CLASSIFICATIONS =30 iFa -1832°C e WA
12.1  Code of Federal Regulations: 138 Critcal Tompersture:
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS Flammabic compressed gas 197 2°F = 91 8°C = Jot 0°A
31 Symenyms: Methyiethyicne 4.1 Physicel State (o0 shipped): 122 NAS Mazard Reting tor Butk Water 126 c!mn Pressure:
Propene Liquafied gos Tranepenation: 070038 = 45 Satm = 452 M\ m?
3.2 Cosst Guard Compatibitity Claseification: 4.2 Celer: Coloriess Categery Rating 137 Specihic Gravity: 0 &M a1 —47"C iguds
Oefin 43 Oder Wesk gassy Fae . . . 138 Uluid Surfece Tension:
3.3 Chomiesl Permule: CH/CH=CH, Hesith 16 7¢vsersem = 00167 Nrm gt ~4™%
34 Matione Vapor leriam 0 139  Liquid-Water Iintertecial Tension:
Designation: 20/1077 Liquid or Sohd Irrnam [ Nt peranent
Paisons | 13 10 Vapor (Gas) Specitic Gravity: . 4
Water Potlulion 13 11 Rata of Specihe Heats of Vapos {Ges).
Human Toueny [} (R
Aquatic Touerty ! 1312 Latont Neal of Vaporizstion:
5. HEALTH MAZARDS Aestheiic Elfecy o a7 Bia.n e IN’:al»p- SE ) g
51 & Organic vapor camster or awr-supplied mash. gogpies oc Resctovny " ¢
Tace shweid (for hqued). protestive clothuag (for iquid) Other én 13 13 Mest ot Combustion: - 1909 tuy In
‘ " " . emicaly t @ =10 9MUCal g = ~ 45K 04 X 108 ) A¢
(Y} 'S W air Gauney Water []
and uaconsciousners. Comact wiih Iguefiod propylene will cavae “freaniag duen ™ Seif-Reaction 1 13 14 Mest of Dacompesition: . deri.nent
8.3 Trestment lor Bxposwre: INHALATION. remove vicum from esposure. of dresthing 1 irregular 12.3  NEPA Hazsrd Classifications: 12 15 Meat of Saluhen: Not perinent
or has stopped. 12N resuscuiion, give oaygen. call 8 doctor o 13 16 Moot of Potymaerization: “oi jxctnemt
§4 TYosiony by J Limit Veluel: 4000 ppem Health Hazard (Blue) !
. $5  Shent-Torm inhalotion Limite: Data not avaradie Flammabibiy 1 Red) .
’ $.6 Toniaity by iIngeutien: Not pertinem Reacrvny (Yellow ) ]
57 Late Tesiey: None tCantisurd on popr 1 avs &
38 Veper (Gae) leritant Yapors sre 310 the eyes and throst
$.9  Liquid or Solvd irrhent No ap bie Nazard. P y harmiess to the
shi Decauss n evaporsies quichly NOTES
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DOT ISOLATION AND EVACUATION DISTANCES

First Then Evacuate in a

Isolate in Downwind Direction

Initial All Directions width length

Material Isolation (feet) miles miles

Acrylonitrile 30 60 0.1 0.2

Hydrocyanic
acid 90 190 0.5 0.7

Methyl
bromide 50 ' 90 0.2 0.3
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City of Baltimore Fire vepartmeat .lanual of Procedures APPENDIY E 1

MOP 600= *

SECTION
Manual EMERGENCY SERVICES

of
Procedure SUBJECT

BROADCAST SPILL INCIDENTS - SORBENT BOOMS

TAKE THE FOLLOWING "ACTIONS IMMEDIATELY TO BRING YOUR

MANUAL UP-TO-DATE:

PLACE THIS DOCUMENT IN NUMERICAL ORDER AFTER THE DIVIDER FOR
SECTION 600 - EMERGENCY SERVICES.

< Ih Section 644-3 across the top of page 1, mark SEE BROADCAST 600-4.
; ----------------------------------
E_ o
) A Y-foot sorbent boom for use at oil spill incidents is supplied to
t the Fire Department by the Maryland Water Resources Administratiom.
X
b

This boom will not absorb water and can be used for booming as well as
sorption by linking together inm overlap configuration, or for sorption
alone by towing through spill area linked end-to-end. Will work on

spills of virtually any thickness, Distillates and crudes above 40°F.(4°C.)
are those most effectively sorbed. Heavier oils can be equally well

boomed, but sorption is not efficient.

PURPOSE:

The primary reasons for supplying sorbent booms to Fire Department units
are as follows:

. To provide immediace, complete control of small oil spills
by booming the gutter, streams, runs, stuffing boom into
storm drain inlet or discharge rivulets, sanitary sewer
openings, or linking together for forming levee or dike
for a catchment area,

. To provide immediate initial control measures to contain
larger oil spills in accordance with MOP 644-1 until clean-
up forces of the responsible party, the State, or Federal
Govermnment can be mobilized,

DISTRIBUTION:

1. One sorbent boom will be carried on each engine and truck with
a plastic trash bag.

LT 20T £ LA RE-PE B
6/16/78 Page 1 of 3
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MOP 600-4

SECTION SUBJECT

EMERGENCY SERVICES SPILL INCIDENTS - SORBENT BOOMS

2. Three replacements and/or spares will be retained in statioms
where Battalion Chiefs are quartered.

3. Replacements will be made from Maryland Port Administration
(see Replacement Supply =~ page 3 of 3).

OPERATIONS :

1. Upon arrival at the scene, the Officer in Charge will report -
to Fire Communications as per item 1 [MOP 644-1].

2. When a single unit responds to a spill-incident and additional
sorbent booms are required, the Unit Officer will notify Fire
Communications office to dispatch additional units as needed
and specifically request that units respond with booms. He
will also determine and notify Communications whether respomnse
should be EMERGENCY or NON-EMERGENCY.

3. Whenever three (3) or more units are at the scene of a spill
incident and a box alarm has not been sounded, Communications
office will dispatch the nearest Battalion Chief who will
assume command at the scene. N

4, 1f additional quantities 6f booms ére still needed, the Officer
in Charge will arrange for delivery through the Officer in
Charge of Field Operations in accordance with [MOP 644-1],

5. Units that are not needed after they have delivered their
sorbent booms shall be placed in service.

6. Clean-up and Disposal

a. Oil-contaminated sorbent booms shall be placed in the
plastic bag or in a suitable container such as a metal
can.

b. Booms can be disposed of in the same maaner as the
regular station trash is collected by Bureau cf
Utility Operations,

6/16/78 ‘ ! Page 2 of 3
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MOP 600-4

I.CCTION SUBJECT

EMERGENCY SERVICES SPILL INCIDENTS - SORBENT BOOMS

¢. Sorbent booms that contain volatile flammable liquids
and large quantities of oil-contaminated booms shall
be disposed of by supervisor of the Bureau of Utilicy
Operations crew that responded or by State or Federal
- Government clean-up crews or contractors.

d., When completing Spill Report (210-041), in area where
it indicates "absorbed by sorbent -material," show total
foaotage of booms used.

REPLACEMENT SUPPLY OF SORBENT BOOMS:

« When sorbent boom is used, Unit Officer will notify the
Battalion Chief by phone and request a replacement boom.

. When the Battalion Chief's supply is depleted, the Chief
will notify Maryland Port Admi.nis:ration for replacements
as follows: :

Marine Foreman, Robert F, 0'Conner
383-5764 or 383-5104 or

237-8339 - Voice Beeper

Chief of Debris and O0il, Marty Wallace

237-8582 ~ Voice Beeper
391-1192 - Home (24 hours)

By order,

- \ ///,:V(/;r //v ”~

THOMAS J. B'UR&'E,/ Chie

W7

S -

6/16/78 " Page 3 of 3




4 ‘ MOP 600-7

SECTION
Man Ual EMERGENCY SERVICES
of
Procedure susrecT S

BROADCAST

DISPOSABLE SURGICAL MASKS

TAKE THE FOLLOWING 'ACTIONS IMMEDIATELY TO BRING YOUR
MANUAL UP-TO-DATE:

PLACE THIS DOCUMENT IN NUMERICAL ORDER AFTER THE DIVIDER
FOR SECTION 600 - EMERGENCY SERVICES.

In Section 644-3 across the top of the page, mark SEE
BROADCAST 600-7.

Large amounts of dust are produced while spreading absorbent
material at spill incidents. To safeguard members against
the hazards of inhaling these dust particles, disposable
surgical masks will be provided for respiratory protection.

Each first-line Engine and Truck Company will be issued
six (6) masks, and Unit Officers may secure replacement
masks when the need arises from their respective Battalion
Chief.

A supply of masks will be distributed to each Battalion
Chief's station from the Fire Department Storeroom.

TNl .

wnr

Disposable surgical masks are not to be worn during emergency
operations involving fire, smoke, or toxic gases. In these

L 0

d] instances, self-contained breathing apparatus must be used.
-
-
b
3 By order,
-
3
d - \ .
n [ RIS ~ e .. ¢ i;
. THOMAS J. BURKZ, Chief
:
e
b
F:
-
. S B T,
- OATE
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M O P 603-4

| SECTION
Manua EMERGENCY SERVICE
of
Procedure SUBJECT
DETAIL PREVENTION OF CONTAMINATION
PROCEDURE OF DOMESTIC WATER SUPPLY

Water from the Baltimore Harbor; fresh water streams in and around
the City; static water supplies such as tanks, swimming pools, and
other untreated water supplies, must be considered as polluted and under
no circumstances shall water from these sources be interconnected with
any piping system or any hose system that is connected to the domestic
water supply.

Fireboats and pumpers at draft shall not be used to supply automatic
sprinkler and standpipe systems.

Relays shall not be established where one source of water is the
City water supply and the other is a fireboat or pumper at draft.

Hose lines being supplied by a fireboat or pumper at draft shall
not be connected to any apparatus or appliance that is also connected
to the City water supply.

Whenever a pumper nas been used at draft, it shall be connected to
a City water supply hydrant and shall be thoroughly flushed as soon as
possible after such use.

Whenever it becomes necessary to provide emergency water supply
for human consumption in buildings or ships, only new fire hose
connected to a City water supply hydrant shall be used.
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MOP 605
l SECTION
Manua EMERGENCY SERVICE
of :
Procedure SUBJECT
POLICY HARBOR PROTECTION, FIREBOATS

Dundalk Marine Terminal
2700 Broening Highway

Fireoboat No. 1 Mayor Thomas D'Alesandro, Jr.

Fireboat No. 2 2609 Leany Street

Mayor J. Harold Grady
. Locust Point

Dundalk Marine Terminal
2700 Broening Hignway

Reserve Fireboat No, 1 P. W. Wilkinson

August Emrich Maintenance Bureau

1407 Key Highway

Reserve Fireboat No., 2

Agsignment

All fireboats are under the juriadiction of tne Second Battalion
wno shall also be responaible for maintaining reserve fireboats
in operating condition at all times,.

Response

A. Fire Communications will dispatch Fireboats No. 1 or No. 2
to box alarms as per card of assignment, each filling in for
tne other in accordance with standard fill-in policy.

B. For fires reported aboard vessels in the stream; vessels
in inaccessible areas to land units, ! ire Communications
will dispatch hotn fireboats as per the following:

The nearest fireboat, immediately, to the scene of the
incident and the nearest battalion chief, engine and truck
to the station of the remaining fireboat, to be transported
immediately to the scene of the incide .t.

. The remaining fireboat will prepare to respond aad
stand by until the arrival of the land units,

. 1lne land units will take with them all equipment frowu their
apparatus necessary for safe and efiicient shipboard o 2ra-
tions, sucn as:

OATE

FORE JEPTY 2°C-ta"a,
12/3/79 1 . Page 1 of .




MOP 605

SECTION SUBJECT

EMERGENCY SERVICE HARBOR PROTECTION, FIREBOATS

i - a. Air masks and spare air bottles
- b. Manual and powered forcible entry tools

p ¢. Any equipment necessary to supplement the equipment
é carried on the fireboat

. The pump operator will remain at the fireboat station and
care for the apparatus and vehicles of the land units,.

. After initial evaluation of the situation at the scene,
the first-arriving unit will immediately notify Fire
Communications of conditions and: (a) request any
special equipment, (b) additional assistance necessary,
(c) return unnecessary units.

. When additional assistance is needed, Fire Communications
will notify the Officer in Charge of Field Operations who
will coordinate operations. Any available fireboat will
be utilized to transport the additional personnel and
equipment of the land units to the scene.

. Fireboat commanders shall make provisions for having suf-
ficient life safety devices aboard to accommodate the
fireboat crew and all passengers.

Response When a Fireboat is Away From Station

When a fireboat is away from its station and an alamm of fire is
received, Fire Communications will determine the fireboat's
position and dispatch the nearest fireboat to the incident.

when & fireboat is away from station for other than fire or emergency
service and a second alarm is received for an incident to whicn tne
other fireboat has responded, the fireboat shall return to stationm.

Transfers

Fireboat No, 1 or No, 2 will not be transferred; however, an
activated reserve fireboat may be transferred by tne Officer
in Charge of Field Operations as conditions necessitate.

L2/3/79 —W £-7 Page 2 of 4
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MOP 605

" SECTION SUBJECT

EMERGENCY SERVICE HARBOR PROTECTION, FIREBOATS

To Place a Reserve Fireboat in Service

A. A reserve fireboat will be placed in service at any time to
take the place of either Fireboat No. 1 or No., 2 when the
latter must be placed out of service for drydock, overhaul
or routine maintenance,

B. On other occasions, the Officer in Charge of Field Opera-
tions will arrange for and coordinate activation of a re~
serve fireboat in accordance with MOP 613 - Activating
Reserve Apparatus and MOP 613-1 - Recall of Off-Duty Mem-
bers to Duty.

C. Under emergency conditions when Fireboats No. 1 and No, 2
are committed to an incideant or incidents, the Officer in
Charge of Field Operations will activate one or both reserve
fireboats by utilizing the on-duty crews of land units,
provided sufficient licensed fireboat personnel are avail-
able to properly operate the vessel(s).

Training

A, Two hour harbor training cruises beginning at 0800 hours
will be conducted as follows, weather conditions permitting:

1., Fireboat No, 1 - The first day of each day shifre,
Fireboat No. 2 ~ The third day of each day shift.

2. The Captains of fireboats shall maintain an accurate
record of training cruises,

3, Fireboats in reserve status will be utilized on alternate
training cruises,

4, All fireboat personnel shall participate in training
exercises with their assigned units.

B, Land Unit Participation

1, From time to time as required, land units will participate
in training cruises and instructions. This shall be derer-
mined by Battallion Chief Fire Academy with the approwva. of
the Chief of Fire Department and the scheduling of

vch participation will be issued on a general >rder,

ey .
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MOP 605

SECTION SUBJECT

i EMERGENCY SERVICE HARBOR PROTECTION, FIREBOATS

2. Tne scheduling of land units to participate in fireboat
training cruises- shall not conflict with the existing
training and inspections scheduled for the land units.

3. Land units will be placed out of service and report

to the fireboat station assigned with their apparatus
at 0745 hours.

12/3/79 ( 3 o

PV W S UG LA ST S, PYRY SN W ey Sy R NI

e y—




4 MOP 605-1
: SECTION
- Manual EMERGENCY SERVICE
N of
Li N Procedure SUBJECT o
5 DETAIL FIREBOAT OPERATIONS
. PROCEDURE
N )

1. Fireboats shall be operated in accordance with the U.S. Coast Guard
Regulations insofar as they are applicable.

2. When marine units respond to alarms of fire or other emergencies

where land urits have likewise responded, the officer in charge of
the marine units shall receive his orders from the officer in
charge of the land units who will be in charge of operations.
The officer in charge of marine units shall advise tha commander
of the land units the extent of the fire from the water side and
the necessity of summoning additional fireboats should the situa-
tion warrant,

3, Monitor pipes on fireboats shall not be placed in service at fires
unless so ordered by officer in charge of fire.

4, Handlines from fireboats must be shut down when monitor pipe is
placed in service. N

5. Upon leaving station for any purpose except alamms of fire, the
officer in charge of the fireboat must notify the Fire Communica-
tions Office and respective Battalion Chief of his destination.
Radio communication must be maintained.

6. In case of abnormal weathei: conditions or other emergency that may
endanger a fireboat, the commanding officer of the fireboat shall
notify the Battalion Chief of the existing conditions and request
2rmission to move the boat to a more protected or safer location.
The Battalion Chief or officer acting as such shall be responsible
for the decision as to whether the boat is to be moved to prevent
damage. In the event the Battalion Chief cannot be contacted, the
officer in charge of the boat shall use his best judgement in the
matter and be held responsible accordingly.

7. The relocating of fireboats while operating at the scene of a fire
wmust nave the approval of the officer in charge, unless under
extreme emergency conditions which are endangering the safety of
the boat.

8., Officers in charge of hose lines being supplied by fireboats will
notify the boat as to length of line and type of nozzle or a->liance
being supplied.

WD.ATE - g oge :-:.up-u
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~_ MOP 625-1

- SECTION

Manual

- EMERGENCY SERVICES

! of

- Procedure SUBJECT

| DETAIL CHLORINE LEAKS
PROCEDURE

h =

o INFORMATION:

3

5 There are three (3) Chlorine Safety Kits available for

n- service at the Steadman Fire Station. These kits are assigned

\ to Rescue Company No. 1 and are stored in the air bottle stor-

. age closet on the Lombard Street side of the apparatus floor.

’

The kits are marked as follows:

3 A - for use on 100 or 150 pound cylinders
- B - for use on one ton containers
L; C - for use on tank cars of 16, 30 and 55 tomns

Note: A carrying case containing paint scrapers, cloths,
ammonia, and vaseline is also provided for use with the
above kits to aid in protecting members and locating the
source of chlorine leaks. This carrying case must accompany
any Chlorine Safety Kit(s) to an incident.

GENERAL INSTRUCTIONS:

In the event of an emergency involving a chlorine leak, all
three (3) of the above kits (unless only one type is specified)
must be obtained from the Steadman Station and delivered to the
location of the incident.

1. Fire Communications will immediately dispatch Rescue
No. 1 and a first-alarm assignment to the scene and
notify the Officer in Charge of Field Operations of
the incident.

2. Rescue 1 will transport the appropriate kit(s) on the
apparatus and respond to the incident.

. If Rescue No. 1 is out of service, the Officer in Charge
of Field Operations will:

a. Authorize the use of another unit in the Steadman
Station (Airflex, Scuba Wagon, Pumper) to deliver
the kit(s).

D‘Te_ AL ODEPT. 210-8)37 34
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b. Make arrangements to have the kit(s) delivered to the
incident in the event the above-mentioned units are
unavailable.

Fire Communications will notify the Officer in Charge of
the incident when Rescue No. 1 is available to respond to
the scene.

Keys to the storage closet and Scuba Wagon will be maintained
in High Pressure Pumping Statiom.

Members will wear complete protective clothing and self-con-
tained breathing apparatus and make use of petroleum jelly
to cover delicate and exposed areas of the body when making
emergency repairs on chlorine containers.

The Officer in Charge of the incident will notify Fire Com-
munications by radio giving all pertinent information con-
cerning the leak, e.g., size of container, magnitude of leak,
whether or not the leak has been contained, and size of area
involved.

Fire Comnunications will inform Chemtrec (telephone number
800-424-9300, 24 hours a day) of any chlorine emergency
that has bean reported.

Chentrec will contact the closest manufacturer of chlorine
gas, and this company will send representatives to the scene
if necessary.

Fire Communications will notify the Fire Department Safety
Officer giving him all pertinent information concerning the
incident.

ol
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MOP

625-11 #

l SECTION
Manua EMERGENCY SERVICES
of '
Procedure susJect HAZARDOUS MATERIALS TASK FORCE
DETAIL (EMTF)
PROCEDURE

Purpose:

To provide an attack force with specific guidelines for operations at
incidents involving hazardous chemicals and/or materials.

Definition: . -
A Hazardous Materials Task Force (HMIF) consists of 2 Engines, 1 Truck,

Chemical Unit and a Battalion Chief, manned with specially trained

personnel, designed to respond as a single entity on all incidents in-

volving hazardous chemicals and/or materials.

Scope:
——————

Designated HMIF's are:

) Task Force 1 Task Force 2

X Engine 41 Engine 10

3 Engine 50 Engine 57

; Truck 20 Truck 28

: Chemical 1 Chemical 2

F Battalion Chief 1 Battalion Chief 6

2 A Deputy Chief, Rescue 1, Airflex 1, and nearest in-service ambulance

b will respond with whatever task force is dispatched, During normal working
hours, the Safety Officer shall be notified and at all other times if it

s nas been established a serious incident. In those situations when all

t required units are not available from the same task force, Captain, Fire
Communicacions will consider the most expedient dispatch from lst or 6ta

Battalion, based on circumstances, to insure that cthe four required
components necessary to complete HMIF are dispatched.

Typical responses would include, but not limited to:

Chlorine or ammonia leaks

Bulk petroleum storage facilities - incidents
Radiological incidents

Chemical spills and/or explosions

Petroleum products transportation fires

T ag JEPT 1 l-43"aa

DATE
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Responsibility:

It will be the responsibility of each member to exercise the appropriate
control dictated by his rank in the implementation of this operation
procedure.

Teeer

Procedure:

A. General

Pre-Planning

L B S SO 1)
s R

Hazardous materials locations will be pre—~planned by the
local unic. (MOP 610)

Required forms wil). be vndated on an annual basis and theoretical
fire-fighting training periods will be conducted to familiarize
the members with conditions :..d to discuss specific fire-fighting
operations that may be encountered. Where necessary, due to the
size or complexity of the facility, pre-planning tours will be
coordinated through respective Battalion Chief. Deputy Chief to
be notified of all pending tours. Copies of the pre-plans will
be forwarded to all HMIF units who will maintain a separate

book containing this information.

B. Dispatch, response, and arrival procedures on box or sileant alarms
Upon receipt of a report of an incident involving hazardous
materials, Fire Communications will transmit the closest
fire alarm box to tne incidenct. If the report of tne incident
is from an employee handling the hazardous materials and the
information indicates the iucident to be of a serious nature,
Fire Communications will also dispactch the nearest HMIF,

1f the information received on a reported incident is of a
minor nature, Fire Communications may use their discretion
and dispatch on a silent alarm those units deemed necessary.

1f the task force is inciuded in this assigrnment, no otaer unics
will be required besides the Deputy Chief, Rescue 1, Airflex 1,
and the nearest in-service ambulance. During normal working
hours, the Safety Officer shall be notified and at all otaer
times if it has been established a serious incident. IZ che
task force is not included in the assignment, they will also

be dispatched.

1. Where tane cause of the alarm is not known, the Zirst-arrivin
unics will size up the situation and give a complete report
to the FCB. If it is determined that a naz.vrdous chemical
or materiai is involved, che officer in charge will deterzine
if che nearest available XMIF snould be aispatched.

b-14
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MOP 625-11

“TION SUBJECT

! EMERGENCY SERVICES HAZARDOUS MATERIALS TASK FORCE
(EMTF)

2. Where the cause of the alarm has been reported to involve hazardous
paterials, tne first-assigned engine company will respond directly
to the scene of the incident with the remaining units going into
hold positions a minimum of 6 blocks (2,000 feet) from the re-
ported location of the incident. The officer of the first-assigned
engine company upon arrival will determine if the remaining units
on the assignment should continue to the scene from their nold
positions. If the services of the units in the hold positions
or the HMIF are required, he shall traasmit to them any precautionary
measures to take while responding.

C. Operating Procedure

. Until proper identification of the product or material has been
made, it should be considered toxic and explosive.

+ Members should ANTICIPATE and not delay in calling for assistance
as a limited situation can quickly become a major problem if not
handled expeditiously., 1f evacuation is deemed necessary, it
should be started immediately, moving those closest to the problem
first and working away from the incident.

. All protective clothing, including breathing apparatus, will be
worn in handling these incidents. If initial dispatch indicated
a hazardous chemical, air masks will be donned before entering
the contaminated area,

. Upon arrival, the Deputy Chief will assume charge of the incident,
assisted by the task force Battalion Chief. The officer in charge
will designate the staging area and designate an officer in charge.

. Points to be considered in selecting a staging area would include
wind direction and velocity, topography, and accessibility. First-
aid equipment, stand-by manpower, and logistical support will he
marshalled here.

. Subsequent arriving units will, in the absence of specific instruc-
tions, report to the staging area.

« Chief officers will be cognizant of available monitor ing equip-
ment (radiological, explosive meter, etc.) and utilize them to
best advantage, as well as the available supportive resources;
i.e.,, CHEMTREC, Hazardous Materials Guides, local technical
assistance,

4/23/79 C oy Page 1 of 4
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. Chief officers will closely monitor casualties in case the
Natural Disaster Plan should be implemented,

. Use of hose streams for flushing, cooling, or absorption should
" be considered and stretched where indicated.

. FIRES IN FLAMMABLE GASES SHOULD NOT BE EXTINGUISHED UNLESS THE
" FLOW OF GAS CAN BE STOPPED.

Communications will be maintained at all times between operating task
force and Fire Communications Bureau.

As wind direction and velocity are extremely important in relation to
chemical spills or leaks, the following format will be used by Fire
Communications Bureau when giving wind conditions:

"wind from north to south at 12 MPH," or
"wind from east to west at 6 MPH," etc.

The above information will be obtained from Weather Bureau, Baltimore
Washington International Airport:

PHONE: 962-2177 (24~hour aumber)
787-7257

This information will be transmitted:

1. At time of dispatch.
2. When command post is established.
3. When requested by fireground commander.

The Captain Fire Communications will insure that when obtaining weather
information, the actual readings at time of request are recorded. The
fireground commander will be apprised of any changes that might affect
fireground operations.

If type of material 1s known, all pertinent information; such as, fire,
explosion, and/or health hazards known about the material or incident
will be transmitted:

1. At time of dispatch.

2. Via radio, after the response of the Battalion
Chief has been verified.

3. When requested .y the fireground commander,

4/23/79 E-16 Page &4 of &
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Manual EMERGENCY SERVICES
of
Procedure SUBJECT
DETAIL PENN CENTRAL - ELECTRIFIED TERRLTORY
PROCEDURE

In the event of a fire or other incident on or adjacent to the
Electrified Territory of the Penn Central Railroad, no major fire operations
shall be conducted .within two hundred (200) feet of this territory when

there is a possibility of a stream or spray contacting charged electrical wires.

Personnel will not approach charged electrical system closer than;
1. Eight (8) feet of 132,000 volt Transmission lines.
2. Three (3) feet of 11,000 volt Catenary lines.
3. Three (3) feet of 6,600 volt Signal powver lines.

. 1f absolutely necessary, members will operate fog streams ounly near
charged electric wires or equipment but in no case shall members approach
such charged electrical equipment nearer than twenty (20) feet when
operating such streams. Hose lines will be operated so that water from the
lines does not run, drip, or splash on charged electrical equipment.

If the officer in charge deems it necessary to have the electric power
shut off in a respective zone, he will advise Fire Communications Office.

Fire Communications will notify:
Power Director - - Penn Central Railroad - - - - 685-4827

Although a call to the Power Director will result in the de-energizing
of a portion of the system, stopping electric locomotives, it will not stop
diesel locomotives traveling on the system. Therefore notify the Power
Director to notify the Movement Director to stop all movement.

When deemed necessary to de-energize the system, operations snall not
take place unless the system has been properly grounded by a qualified
electrician (Class A Bmployee) of the railroad. The officer in charge
shall personally see that the ground stick is properly applied. No member
of the Fire Derartment will attempt to make any ground or other
connections. )

All electric equipment shall be considered energized and shall be
treated as such until a qualified employee of the company is on the scene
and made the proper grounding comnections.

.......
.................
----------
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EMERGENCY SERVICES

PEXN CENTRAL - ELECTRIFIZD TERRITORY

Menbers must not touch any dangling wires
from damaged wires, attachments, or supports
any means. .

}

or foreign objects hanzing
nor attempt to move them by

Caution shall be taken not to come in contact with or use water
directly on tracks, guy lines, or catenary poles, serious injury

could occur.

When the emergency no longer exists, the
scene must make every effort to authorize res

officer in charge at the
toration of the electrical

system and/or movement of all trains as quickly as possible.

- ———
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MOP  633-1 {
SECTION
Manual EMERGENCY SERVICES
of
Procedure SUBJECT S - DERALLMENTS
DETAIL RAILROAD RIGHT-OF-WAY
PROCEDURE

INCIDENTS - RAILROAD PROPERTY RIGHT-OF-WAY:

The Officer in Charge of Unit or Units that respond to an incident
along a railroad right-of-way will immediately advise Fire Communications

0"

A " LOMELEMMAEET (V™ FURRMB AV

*

DATE

of:

Pl -

The correct name of the railroad involved.
Location of incident.

Nature and extent of the incident.

Should the incident be of a serious nature and the emergency operations
must be conducted on or across the railroad tracks, the Commanding Of-
ficer will notify Fire Communications to have train movement stopped,

Fire Communications will notify the railroad involved by calling omne
of the following numbers:

. Baltimore and Ohio - 237-3433, Chief Train Dispatcher
. Canton - 342-4458, Train Master

. Western Maryland - 237-3938, Yardmaster

. Penn Central - 685-4827, Power Director

When the incident involves the Penn Central Railroad, emergency opera-
tions must be performed in accordance with [MOP 632-1] "Penn Central
Electrified Territory.”" Until it has been absolutely ascertained

that train movement has been stopped, men will be stationed at opposite
ends of the incident to alert fire personnel of on-coming trains (using
portable radios, if necessary). DANGER: DUE TO THE HIGH SPEED OF SOME
TRAINS, (UP TO 140 M.P.H.), IT MAY BE NECESSARY TO REQUEST THAT ADDITIONAL
UNITS BE DISPATCHED A MINIMUM OF THREE MILES TO EITHER SIDE OF THE
INCIDENT IN ORDER TO RADIO AN ADEQUATE WARNING OF ON-COMING TRAINS TO

THE UNITS WORKING AT THE INCIDENT.

5/10/77
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SECTION

EMERGENCY SERVICES

SUBJECY

ACCIDENTS -~ DERAILMENTS
RAILROAD RIGHT-OF-WAY

The Fire Department is not equipped with apparatus or tools to lift

heavy railroad equipment; i.e,, freight cars, locomotives, heavy machinery,
etc, Therefore, the Officer in Charge shall advise Fire Communications

to request proper heavy equipment from railroad involved.

When the accident or derailment involves freight and/or tank cars
transporting explosives, hazardous chemicals, flammable liquids, or
gases and there is spillage of chemicals, oils, or noxious materials,
[MOP 644-1] "Spill Procedure" must be initiated.

Hose lines must be placed under rails between ties to prevent hose
from being run over by passing trains vwhile performing fire-fighting
operations.

INCIDENTS - ACCIDENTS INSIDE OF TUNNELS:

The Officer in Charge of Unit or Units that respond to an incident,
accident or other emergency inside a railroad tunnel will follow the
same procedure for reporting the incident as stated in "Incidents Along
a Railroad Right-of-Way."

Should the incident be a fire in a railroad car, the Officer in Charge
will notify railroad that the car is in the tunnel., The railroad will
bring the car out of the tunnel, if possible, for fire-fighting opera-
tions. However, when fire-fighting and/or rescue operations must be
performed inside the tunnel, the Officer in Charge will ensure that
all train traffic has been stopped and all safety precautions have
been taken to protect fire and civilian personnel,

5/10/77
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Procedure SUBJECT
POLICY OIL, CHEMICAL AND NOXIOUS
MATERIAL SPILL INCIDENTS

DATE

When a spill of oil, chemical, or noxious material results in
pollution of a waterway, a violation of Federal and State Law occurs.
A spill, which occurs in any section of the City of Baltimore and
enters either the sanitary or storm sewer system, will eventually
flow to a stream or tidal waters. Under the terms of the 1972 amend-
ment of the Federal Water Pollution Control Act, practically any
wvaterway is under Federal jurisdiction.

Failure to report a spill is a violation of the law. Responsibility
for reporting a discharge or spill rests primarily with the individual
vho caused it, or who owns or controls the property, equipment, or
vehicle on which or from which the emmission of oil, chemical or noxious
material occurs. The Maryland Water Resoures Law, Article 96A, Sec. 29a-1
requires, " Any person discharging or permitting the discharge of oil,
or any person, actively or passively participating in the discharge or
spilling of oil into the waters of the State whether from a land-based
installation, including vehicles in transit, or from any vessel, ship
or boat of any kind, shall not knowingly fail to report the incident
immediately to the appropriate Federal authority and to the Administra-
tion and shall not knowingly fail to remain available until clearance

to leave is given by appropriate officials ".

Responsibility for the prompt control, containment and removal of
any spilled oil rests with the person or persons responsible for the
illegal discharge. In case of emergency, actions, which judgement
dictates will best control or rectify the conditions constituting the
emergency, are permitted,

In response to an incident involving a spill or discharge of oil,
chemical or noxious material, the Baltimore City Fire Department will
make every effort to prevent the spillage from flowing into storm water
drains, sanitary sewvers, streams, rivers, harbors or any waterway. When
a spill or discharge endangers life or property, the Fire Department
shall take whatever action 1s deemed necessary, to control and elimin-
ate the life, fire and explosion hazard. The Commanding Officer at the
scene shall use all available means to restore the hazardous condition
to normal safety.

6/18/73 1 e Page 1 of 1
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OIL, CHEMICAL AND NOXIOUS
DETAIL MATERIAL SPILL INCIDENTS
PROCEDURE

1. The Commanding Officer of unit or units that respond, shall size-up
the incident and immediately report to Fire Communications Office
the following:

a. The location of the incident.

b. The general conditions at the scene.

¢c. The type and quantity of material spilled.

d. Additional Fire Department units, equipment and manpower needed.

e. Material, equipment and/or manpower needed from agencies outside
the Pire Department.

2. The Commanding Officer at the scene of spill incident will make every
effort to prevent discharge from flowing into storm water drains,
sanitary sewers, streams, rivers, and harbors, by diverting flow to a
safe catchment area, by diking, or by utilizing sorbant material to
contain the liquid for later disposal, unless there {s {mminent life,
fire or explosion threat.

The Highway Maintenance Division of the Department of Public Works has
available for emergency response a vehicle with sand and special
chemicals.

The Water Resources Administration of the Maryland State Department of
Natural Resources has available for emergency response, a vehicle and
crew to assist in containment and clean-up of spillage.

Regardless of the quantity of material involved in the spill, Pire
Communications Office must notify the following:

United States Coast Guard (Group Officer of the Day) *+rvce-cverves. 789-8050

Maryland Water Resources Administration Office hours-
Annapolis =-1-167-5551

After office hours, holidays, weekends -
Annapolis -1-267-5181

6/18/73
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If there is any spillage, that can enter any storm water drain,
n sanitary sewer, stream, river, harbor or waterway, Fire
Communications Office will immediately notify:

The Officer in charge of Field Operations (day or night).............63086
_ or 63088

The Officer in charge of Field Operations will coordinate Fire
Department Operations and insure that the following are
notified:
a. The Fire Prevention Bureau, 0800 to 1600 WeekdayS......ee0s04+..65753
1600 to 0800 Nights, Weekends
and Holidays ~ Duty Officer
as per posted list.

b. Department of Public Works, Highway Maintenance Division.......63179
¢. Department of Housing and Coﬁmunity Development.....ccoceees...63184
d. The United States Coast Guard (Group Officer of the Day)....789-8050

e. Maryland Water Resources Administration ~ Office hours-

Annapolis -1-267-5551
After office hours, holidays, weekends -
Annapolis -1-267-5181

f. Assistant City Solicitor, Mr. Richard M. Hartman
DAY:cessessenssasannsssnss 63948
After 1630 hours........879-1190
or 661-7020
g. The Baltimore Police Department...cseceecsscasssessesss..Direct line

When spill is on the public highway or operations in any respect
impede the normal flow of traffic, notify the Department of
Transit and Traffic.!l..‘.....t.l.'.l.t...0'..!'.......ll.ll'.tDirect line

In case of a chemical spill notify:

The Environmental Protection Agency, Philadelphia, Pa......215-597-9898
and the Water Resources Administration (as listed in e. above)

If hazard of spilled product is unknown, ascertain up to date

information from.....ccocuvescrsrssaressseacsess  CHEMTREC...,.800-424-9300
Officer in charge of incident will attempt to secure any and all
information that might be of assistance to Chemtrec in identifying

the product,

6/18/173 =23 { Page 2 of 4
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EMERGENCY SERVICE OIL, CBEMICAL AND NOXIQUS
. MATERIAL SPILL INCIDENTS

3. If there is the possibility that a large spill will enter the waters
of Baltimore Harbor, the following action shall be implemented:

1. The Officer in charge of Field Operations upon obtaining
information from Officer in charge at scene or from other
agencies, will dispatech a Battalion Chief to investigate
the harbor area where the spill will most likely appear.

2. The Battalion Chief will:

a. Notify Fire Communications of cenditioms in the harbor.

b. Call for units and equipment needed to contain and
control the spill.

¢. Coordinate Fire Department operatioms at the harbor site.
3. The Fire Communications Office will:

a. Notify the Officer in Charge of Field Operations of all
information received.

b. Comply with Battalion Chief's orders for Fire Department
anits.

c. Notify the United States Coast Guard (Group, Officer of
the Day) of the situation in the harbor..............789-8050

d. Notify the Maryland Port Administration as per posted
list.
4, When volatile flammable liquids are involved, every precaution must
be taken to prevent ignition:

a. Eliminate all possible sources of ignition.

b. Utilize explosimeter to monitor build-up of dangerous
concentrations of vapors.

¢. Cover exposed surface of flammable liquid with
Mechanical, Chemical or High Expansion foam until proper
disposal can be accomplished.

d. Care should be taken to approach the scene from the
upwind side.

e. Sej ur safety zone and evacuate unnecessary personnel
and citizens.

6/18/73 Page 3 of &
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EMERGENCY SERVICE MATERIAL SPILL INCIDENTS

5. If leakage is from an above ground or underground tank, ascertain
owner of tank or company responsible for filling the tank and have
the product pumped out to minimize amount of discharge. The
Commanding Officer at the scene will advise Fire Communications to
notify company involved.

6. If spill involves military chemicals or biological material and
military response is required, notify Fire Communicatioas, who
will call Fort George G. Meade at any of the following numbers: -

0800 CO 1630 houl‘s.....................677-6910

- 677-2975
! 677-4129
-

T: 1630 to 0800 hours..IOC.‘.l....Q...l.0.677-4805
. 677-4827
g
ﬁ! 7. Fire Department personnel shall make no statements concerning the

- incident to anyone who is not a member of the City Government,

- unless a legal advisor from the Law Department is present.

3 8. Reports shall be forwarded as per current procedure through

normal channels.

9

3
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MOP 644~2

SECTION
Manual EMERGENCY SERVICE
of
Procedure SUBJECT
REPORT OF SPILL INCIDENT
DETAIL FORM 28-2100-0041
PROCEDURE

Report of Spill Incident (form 28-2100-0041) [MOP 644-2-1]
will be completed inm triplicate and forwarded in lieu of
Fire Report (form 28-2100-0042) when incident involves a
spill only, without fire or combustion of any kind.

p——— S
pUBLC R SRR, R
!

Fire Report will be forwarded when fire or combustion
results from a spill; and if there is a residue of oil
remaining after the fire (re. MOP 644-1, 0il, Chemical and
Noxious Material Spill Incidents), Report of Spill Incident
will be forwarded with the Fire Report.

If more than two (2) persons are involved in a spill incident,
check appropriate box and use the reverse side of (form
28-2100-0041) for the names and information concerning the
additional persons.

Report of Spill Incident will be completed by Officer in
Charge of incident in the same manner that Fire Reports are
completed and forwarded through normal chaanels,

Distribution:
a. Forward original and one copy to Headquarters.

1. Original copy retained in Headquarters in the same
maonner as Fire Reports.

2. Omne copy will be forwarded to the Law Deparctxzent
througn the office of the Safety Ofiicer,

b. One copy to be retaines in unit file.
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REPORT OF SPILL INCIDENTY

FORM 210 - 041

___BALTIMOR

REPORT OF SPILL INCIDENT
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MOP 6w -3

_ SECTION

N Manual

" EMERGENCY SERVICES

- of

j-- Procedure SUBJECT

- DETAIL

- SPILL INCIDENTS - ABSORBENT MATERIAL
PRQCEDURE

Absorbent Material for use at oil spill incidents is supplied_
to the Fire Department by the Maryland Water Resources Administration.

This material will not absorb water, and while it will absorb all
petroleum products, it works best with the heavier oils.

Purpose

AT G

The primary reasons for supplying absorbent material to Fire
Department Units is as follows:

1. To provide immediate complete control of small oil spills.

2, To provide immediate initial control measures to contain
large o1l spills in accordance with [MOP 644 - 1], until
clean up forces of the responsibile party, the State or
Federal Governments can be mobilized.

. P o v
Rr Y oy

" Distribution

1. A total of five bags of absorbent material will be maintained
at each fire station under the jurisdiction of the captain
in charge of quarters.

2. From this total, two (2) bags may be carried on each engine
and truck if sufficient storage space is available.

3. A reserve supply will be maintained at the Supply Bureau.

Operations

1. The unit officer will have all available absorbent material
placed on the apparatus before responding from quarters on
either a silent or box alarm to a spill incident, automobile
accident, flushing operation, or when the dispatcher's
response instructions indicate it may be needed.

2. Upon arrival at the scene, the officer in charge will report
to Fire Communication Office as per item 1 [MOP 644-1].

3. When a single unit responds to a spill incident and
additional absorbent material {s needed, the unit officer
will notify Fire Communications Office to dispatech additional

units as needed and specifically request that units respond
with sorbent materials.

] FRE OEST  210-43744
OATE
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SECTION SUBJECT

EMERGENCY SERVICES SPILL INCIDENTS - ABSORBENT MATERIAL
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4. Whenever three (3) or more Fire Department Units are at the scene
of a spill incident and a box alarm has not been sounded, Fire
Communications Office will dispatch the nearest Battalion Chief,
who will assume command at the scene.

5. If additional quantites of absorbent material are still needed,
the officer in charge will arrange for delivery through the
Officer in Charge of Field Operations in accordance with [MOP 644-1].

6. Units that are not needed after they have delivered their supply of
absorbent material, shall be placed in service.

7. Clean up and Disposal:

a. Small quantities of oil contaminated absorbent shall be cleaned
up and, placed in a suitable container such as the empty bags which
originally contained the material.

b. Small quantities of absorbent material can be disposed in the
same manner as the regular station trash is collected by the
Bureau of Utility Operations.

¢. Absorbent material that contains volatile flamnable liquids
and large quantities of oil contaminated material shall be
disposed of by supervisor of the Bureau of Utilities
Operations crew that responded or by State or Federal Government
czlean up crews or contractors.

Maintenance of Supply of Absorbent Material

1. When absorbent material is used, unit officer will notify the
supply officer by phone and request sufficient quantity to maintain
the five (5) bag supply at the station.

2, The Supply Officer will schedule delivery of needed quantities as
soon as practicable after request is received from the unit
officer.

3. The Supply Officer will notify the Deputy Chief Staff Services on
form 21U-033 thru norzmal channels when the reserve supply at the
storeroom is depleted to fifty bags.

8/22/73 E-29 Page 2 of 2
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3 PROCEDURE SEALING COMPOUND

One (1) pound packs of Mac-Seal sealing compound is
issued by the Fire Department and is to be carried on
the apparatus of all Engine and Truck Companies.

! PURPOSE : iy

-

This sealing compound is to be used to seal small
leaks or ruptures in gasoline and/or fuel oil tarks

_ to control the flow from a leak and to minimize the
amount of product spilled.

Yy

T

T LIMITATIONS:

. This product is intended as a temporary measure only and
is not to be used for permanent repair under any circum-
stances. Product will not retain large leaks and may
not control leaks under pressure.

INSTRUCTIONS:

Officer in charge will insure that all provisions of
MOP 644-1 are complied with and that necessary reports,
including Fire Prevention Code violations are forwarded.

The unit's supply of Mac-Seal sealing compound will be
replenished by requisition from the Supply Bureau.

. regoErT 2°0-4)4d
DATE
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:! Procedure SUBJECT

.- DETAIL POLYCHLORINATED BIPHENYLS (PCB'S)
9 PROCEDURE

1

PCB's or askarels are fire-resistant, chlorinated hydrocarbon insulating
fluids which are used in capacitors and transformers. PCB's are insoluble
in water. They are also non-biodegradable and cumulative.

PCB's have been used in three broad types of applications for the past 4U
years as follows:

(1) "Open-ended" applications; for example, in paints,
specialty inks, paper coatings, plastics, etc.

(2) '"Nominally closed" applications; for example, as
the working fluid in hydraulic or heat-transfer
systems,

(3) "Closed electrical system" applications, specifically
as the insulating fluid in transformers and capacitors.

Askarel-filled transformers and capacitors preseut less fire nazard
than oil-filled transformers. As a result, askarels have replaced
mineral oils in more than 90% of the power and industrial capacitors
today and are used in transformers located in buildings without en-
closed electrical vaults.

The environmental effects of askarels are under in-deptn study by
governmental and other agencies. Traces of askarels are being found ina
the environment and in fisn and bird life, The long term genetic and
ecological effects are not yet completely understood. For cnese
reasons, care should be taken to contain askarels and minimize tneir
entry into the enviromnment.

Askarel wastes snould never be disposed of down drains or sewers.

Emergency Handling of PCB's:

- Most equipment is under the control of the Baltimore Gas and Electric
Company, but some equipmenc is privately and city owned. Unit com-
manders during fire prevention and/or pre-fire planning inspections will

g OaTE fimg oger 2°C-4)"aa
8/27/79 Page 1 oi =
E-31




2-1412.711)

MOP 644=5

SECTION

SUBJECT

EMERGENCY SERVICES POLYCHLORINATED BIPHENYLS (PCB'S)

check transformers and capacitors that are privately and city owned to
see that they are properly marked., This information is on tne equipment
tag locaced on the unit itself.

In response to an incident involving a PCB spill, the Baltimore Cicy

Fire Department will make every effort to prevent the spillage from
flowing into storm water drains, sanitary sewers, streams, rivers,
narbors or any waterway. When a spill or discharge endangers life or
property, the Fire Department shall take whatever action is deemed
necessary to control and elimipnate the life, fire and explosion hazard.
The commanding officer at the scene shall use all available means to
protect the public, pending the arrival of a represemtative of Maryland
Water Resources Administration who will take charge of removal of spilled
PCB's.

Operating procedures should be to avoid pnysical contact wita any askarels.
The use of porous gloves (such as leather) that can absorb and retain
askarels should be avoided. Resistant gloves of rubber (neoprene, poly-
ethylene) should be used if contact is unavoidable, Self-contained
breathing apparatus must be worn to avoid askarel vapors. The gases pro-
duced when askarel is decomposed by high temperatures (such as that of

an electric arc) in the presence of air or organic insulating materials
contain a high percentage of hydrogen chloride and small percentages of
other gases.

In case of spillage on clothing or contamination of equipment, the items
should be removed and bagged for proper cleaning. If the appliance is
owned by the Baltimore Gas and Electric Company, tney will make arrange-
ments to pick up and clean tne items.

If tne appliance is privately or city owned, tne contaminated items shouid
be removed and bagged and forwarded to tne contractor who will clean up
the PCB spill. This information can be obtained Zrom the Water Resources
Representative on the scene, A listing of all items contaminated will de
forwarded to the Chief of Fire Department.

A member wiia an open cut or abrasion that nas been exposed to askarel

vapors should report to the Department Ianfirmary Zor treatment Iizmediazely.
Eyes that nave peen exposed to liquid askarel snould be irrigaced izmeciataely
wich large quantities of running water for 15 minuctes and tnen examined Dy

a paysician,

3/27/179
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! CAUTION
- CONTAINS

-

&

© {Polychlorinated Biphenyls)

: A toxic environmental contaminant requiring

special handling and disposal in accordance with
U.S. Environmental Protection Agency Regulations
40 CFR 761 For Disposal Information contact
the nearest U.S. E.P.A. Office

In case of accident or spiil call toll free the
U.S. Coast Guard National Response Center.
800-424-8802
Also Contact B.G.&.E. Trouble Desk

Tel. No. 234-5551
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Bay County (Panama City/Youngstown),FL Hazardous APPENDIX F
flaterial Incident Reporting Forms

HAZARDOUS SU3STANCE SPILL REPORT

1. REPORTER

A. ,
(Agency)
can be contacted for further information at
(Phone)
(Location)
11. LOCATION OF INCIDENT
A. Structure
Building or Company Name
Address
City County
8. Roadway

Highway or Street Name

Nearest Intersection

C. Qff-Shore

Nearest identifying landmzrks {3each name, pier, nearby roac,
street, etc.)

IIT. TYPE OF INCIDENT

A. 0il Spill

Substance Quantity

-0

[+8]
b
-
~
o]
n
Q

Ship G1lfyeld Pipeline

Name of ship, etc.

fadioloaical Incident

w

1. Nature of Incident:

a. Loss of control

L. Lost source
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Iv.

-

¢. Radiation producing device

d. Expcsure

e. Transportation accident

f. XNuclear weapon

2. FRadiocactive material involved amount

C. Other Hzzardous HMaterial

Suostance Quantity

Generic Nimes

_ Solad Liquid Gas
CAUST OF INCIDENT
Describe __
INJURIES
Injured To which hospital were injured taken?
= 7 « %
\number )
Are inured persons contaminated? Yes No Nos.
were irgjured persons expgsed? Yes No Nos. . 1f

ves, was the hospital and ambulance crew so advised?

Jead Were dead contaminated?

PEZSIANEL AND EQUIPHENT

What escroency persarnel and equipment are at the scene?

CRATION AND CUaENTS

F-2
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Aave the proper authorities
teen notified?

CHEMTREC (800) 424-9300
COUNTY/CITY
Sheriff (or Police Dept.)

County Health Department

fFire Department

riospitals

Public vorks

Water Department

wWwater Resources

Fish and Game

Air Pollution District

STATE

duresu of Disester Preparedness

Department of Health

Have adequate safety precautions
been taken in the polluted area?

Have you identified the pollutant?

If unidentifiable, do you know
whn to contact for proper
igentification?

Are adeguate comnunications
avarlanlie?

F-3
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THERGENCY RESOURCES

- 1. Collection Agents Location Telephone No.

A. Absorbents

Absorbent felt paper

& Bark

h Copolyner PVC/PVA

4 Cotton waste

é Peat

;' Pol ypropylene fiber
% : Polyurethane foam

Rayon floss

Rock wool sheets

. Rope

3

# Sawdust

) Sisal string

traw

Waste paper

8. Congealing Agents

Nylon Agglutinants
Plastic film

Plastic foam

| C. Gelling Agents
-

l.

.« HMolten wax

B Soap

E O. Liguids ie

{

i Chlorine repair kit
2 2. Supolies

A —_—

3 A. Sijns

: 3. Rove

2

§
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APPENDIX G

ANNOTATED BIBLIOGRAPHY

Association of American Railroads, Bureau of Explosives. Emergency Handling
of Hazardous Materials in Surface Transportation. 1981.

Association of American Railroads. Standard Transportation Commoditv Code.
Alphabetical, Numerical, January 1978,

Association of American Railroads, Standard Transportation Commodity Code
Tariff, No. 1-G.

Bay County Natural Disaster Operations Plan. Panama City/Youngstown,
FL. 1981.

California Department of Transportation, Maintenance Department. Hazardous
Substances Spill Procedure Manual. September, 1979.

California Highway Patrol. Explosives Routes and Stopping Places. HPH 84.3,
August 1973,

California Highway Patrol. Hazardous Materials Transportation. November,
1979.

Chemical Marketing Reporter. 1980-81 OPD Chemical Buyers Directorv.
Schnell Publishing Company. 1980.

City of Baltimore Emergency and Major Disaster Assistance Plan. Office of
the Mayor.

Department of Californi= Highway Patrol. Hazardous Substance Highways
Spills Study. A study submitted to the California legislature as directed hy
Senate resolution 52 and House resolution 62. 1978-79.

Department of Transportation, Materials Transportation Bureau. Student
Performance Manual To Accompany Handling Hazardous Materials
Transportation Emergencies.

Department of Transportation, Research and Special Programs Administration,
Materials Transportation Bureau. 1980 Emergencv Response Guidebook.
Report No. DOT-P-5800.2. Washington, D.C.: Government Printing Office.

Department of Transportation, United States Coast Guard, Chemical Hazards
Response Information System, A Condensed Guide to Chemical Hazards,
January 1974.

This manual is Volume I of four volumes that provide timely
information essential for proper decision-making by responsible Coast Guard

personnel and others during emergencies involving the water transport of
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14.

15.

16.

17.

18.

19.

hazardous chemicals. It also provides certain basic non-emergency related
information to support Coast Guard efforts to achieve improved levels of

safety in the bulk shipment of hazardous chemicals.

Department of Transportation, United States Coast Guard. CHRIS Hazard

Assessment Handbook Volume 3. Report No. CG-446-3. January 1974.

Department of Transportation, United States Coast Guard. CHRIS Hazardous

Chemical Data, Volume 2. Report No. CG—446-2. January 1974.

Department of Transportation, United States Coast Guard, Chemical Hazards

Response Information System, Response Methods Handbook. Volume 4,
December 1978.

This manual is Volume IV of our volumes that provide timely decision-
making information for use by Coast Guard personne! and others involved in
responding to and mitigating the effects of hazardous material discharges.
It can be properly used only in conjunction with the other manuals of the
CHRIS system.

Department of Transportation, United States Coast Guard, Office of Research

and Development, Chemical Hazards Response Information System for
Multimodal Accidents (CHRISMA), Final Report. April, 1975.

This report examines the need for improved technical and other
irformation for meeting emergencies connected with the transportation of
hazardous materials, particularly actual or potential discharges of mode.
The Chemical Hazards Response Information System (CHRIS), under
development by the U.S. Coast Guard to furnish in-depth guidance during
emergencies involving waterborne transport, was seen as a likely prototype
for other modes as well. A reevaluation of CHRIS has been conducted to
determine the desirability of enlarging its scope to include all modes of
transportation. It is agreed that an expanded system would be beneficial in
reducing losses to life, property and environment. This information system
would be a decentralized organization providing response guidance on
request to local emergency services personnel, a computerized hazard
assessment system operated at Headquarters, and three reference manuals

furnished to all response organizations.

Emergency Plan No. 1. Nashville, TN,

Encyclopedia of Explosives and Rel.ted Items, Volume 1. Picatinny

Arsenal. Dover, N.J. 1960.
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20.

21.

22.

23.

24.

25.

26.

27.

28.

290

30.

Escambia County Hazardous Materials Accident Plan and Fire Suppression
Guide. Pensacola, FL.

Enviromental Protection Agency. Illinois Central Gulf Train Derailment:
Claxton, Kentucky. August 1980. EPA Report No. 430/9-80-012.

Environmental Protection Agency, Industrial Environmental Research
Laboratory, Office of Research and Development. Manual for the Control of
Hazardous Materials Spillst Volume 1: Spill Assessment and Water
Treatment Techniques. Report No. EPA-600/2-77-227. Washington, D.C.:
Government Printing Office, November 1977,

This report contains suggested procedures for control of hazardous
material spills using improvised treatment processes. This manual includes:
notification procedures on inventory of information sources; methods for
spill identification and assessment; a thought guide for determining the best
method of handling a spill; suggested treatment schemes for 303 designated
hazardous chemicals; a limiting factor system design approach, and design
construction, and operation steps for each of the five treatment processes
applicable to improvised systems.

Enviromental Protection Agency. L&N Train Derailment, Molino, Florida.
Report No. 904/9-80-063. November 1980.

General Services Administration, National Archives and Records Service, Office
of the Federal Register, Code of Federal Regulations 49: Transportation,
Parts 100-179. Government Printing Office, 1979.

Hawley, G. G. The Condensed Chemical Dictionary, Ninth Edition. Van
Nostrand Reinhold Co., 1971.

Institute of Science and Public Affairs, The Florida State University.
An Analysis of the Local, State, and Federal Authority and Responsibility for
Hazardous Material Incidents in Leon County, Florida. June, 1980.

Leon County Emergencv Operations Plan. Tallahassee, FL. 1981.

Ministry of the Solicitor General, Centre of Forensic Science. Railroad
Accident Report: Derailment of Canadian Pacific Railway Train No. 54 with
Resultant Fire and Tank Car Ruptures at Mississauga, Ontario. April 1,
1980.

National LP-Gas Association, LP-GAS Market Facts. 1978.

National Transportation Safety Board. Highway Accident Report: Accidental
Mixing of Incompatible Chemicals, Followed hy Multiple Fatalities, During a

Bulk Delivery, Berwick, Maine. April 2, 1971. NTSB Report No. NTSB-HAR-71-

7. Adopted August 26, 1971,
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32.

33.

34.

35.

36.

317.

38,

39.

40.

41.

42.

National Transportation Safety Board. Highway Accident Report: Liquefied
Oxygen Tank Explosion followed by Fires in Brooklyn, N.Y. May 30, 1970.
Report No. NTSB-HAR-71-6.

National Transportation Safety Board. Highway Accident Report: Multiple-
Vehicle Collision Followed by Propylene Cargo-Tank Explosion, New Jersey

Turnpike, Exit 8. September 21, 1972. Report No. NTSB-HAR-73-4.
Adopted October 17, 1973.

National Transportation Safety Board. Highway Accident Report: Multiple-
Vehicle Collisions under Fog Conditions, Followed by Fires, New Jersey

Turnpike, North of Gate 2. November 29, 1969. NTSB Report No. NTSB-
HAR-71-3, Adopted January 20, 1971.

National Transportation Safety Board. Highway Accident Report: Propane
Tractor Semitrailer Overturn and Fire, May, 1973.

National Transportation Safety Board. Highway Accident Report: Surtigas,
S.A., Tank-Semitrailer Overturn, Explosion and Fire Near Eagle Pass, TX,

April 29, 1975. Report No. NTSB-HAR-76-4.

National Transportation Safety Board. Highway Accident Report: Truck-
Automobile Collision Involving Spilled Methyl Bromide on U.S. 90 near Gretna,
Florida. August 8, 1971. NTSB Report No. NTSB-HAR-72-3. Adopted June 1,
1972.

National Transportation Safety Board. Highway Accident Report: Transfer Co.,
of Texas, Tractor-Semitrailer (Tank) Collision with Bridge Column and
Sudden Dispersal of Anhydrous Ammonia Cargo, 1-610 at S.W. Freeway, May
11, 1976. Report No. NTSB-HAR-77-1.

National Transportation Safety Board. Hazardous Materials Accident Spill
Maps. Hazardous Material Releases from Railroad Cars near Princeton,
Kentucky. October 17, 1978. NTSB Report No. NTSB-HZM Map-80-3.

National Transportation Safety Board. Hazardous Materials Spill Map.
Inwood, Indiana - November 8, 1979.

National Transportation Safety Board. Railroad Accident Report: Burlington
Northern, Inc. Monomethylamine Nitrate Explosion. Wenatchee,
Washington. August 6, 1974. NTSB Report No. NTSB-RAR-76-1. Adopted
February 2, 1976.

National Transportation Safety Board. Railroad Accident Report: Chicago and
North Western Transportation Co., Freight Train Derailments and Collisions,
May 16,1972.

National Transportation Safety Board. Railroad Accident Report: Chicago,
Burlington, and Quincy Railroad Company Train 64 and Train 824 Derailment and

Collision with Tank Car Explosion. Crete, Nebraska. February 18, 1969. NTSB

Report No, NTSB-RAR-71-2. Adopted February 24, 1971.
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43. National Transportation Safety Board, Railroad Accident Report: Derailment
and Subsequent Burning of Delaware and Hudson Railway Freight Train at
Oneonta, N.Y., February, 1974.

44. National Transportation Safety Board. Railroad Accident Report: Derailment of
Atlanta and Saint Andrews Bay Railway Company Freight Train,
Youngstown, Florida, February 26, 1978. Adopted: November 9, 1978.
Report No. NTSB-RAR-78-7.

45. National Transportation Safety Board. Railroad Accident Report: Derailment of
Missouri Pacific Railroad Company's Train 94 at Houston, Texas, October 19,
1971. Report No. NTSB-RAR-72-6. Adopted: December 31, 1972.

46. National Transportation Safety Board. Railroad Accident Report: Derailment of
Toledo, Peoria, and Western Railroad Co. Train No. 20 with Resultant Fire
and Tank Car Ruptures. June 21, 1970.

47. National Transportation Safety Board. Railroad Accident Report: Hazardous
Materials Accident at the Southern Pacific Transportation Co., Englewood
Yard, Houston, Texas. September 21, 1974. Report No, NTSB-RAR-75-7.
Adopted May 21, 1975.

48. National Transportation Safety Board. Railroad Accident Report: Hazardous
Materials Railroad Accident in the Alton and Southern Gateway Yard in East
St. Louis, Illinois. January 22, 1972. NTSB Report No. NTSB-RAR-73-1.
Adopted January 31, 1973.

49. National Transportation Safety Board. Railroad Accident Report: Louisville and
Nashville Railroad Co., Freight Train Derailment and Puncture of Hazardous
Materials Tank Cars, Crestview, Florida. April 8, 1979, Report No. NTSB-
RAR-79-11, Adopted September 13, 1979.

50. National Transportation Safety Board. Railroad Accident Report: Louisville
and Nashville Railroad Co., Freight Train Derailment and Puncture of
Anhydrous Ammonia Tank Cars at Pensacola, Florida, November 9, 1977.
Report No. NTSB-RAR-78-4. Adopted July 20, 1978,

51. National Transportation Safety Board. Railroad Accident Report: Pennsvlvania
Railroad Train PR-11A, Extra 2210 West and Train SW-6, Extra 2217 East
Derailment and Collision, Dunreith, Indiana. January 1, 1968. Adopted
December 18, 1968.

52. National Transportation Safety Board. Railroad Accident Report: St. Louis
Southwestern Railwav Company Freight Train Derailment and Rupture of Vinyl
Chloride Tank Car. Lewisville, Arkansas. March 29, 1978. NTSB Report No.
NTSB-RAR-78-8. Adopted December 7, 1978.

53. National Transportation Safety Board. Railroad Accident Report: Southern
Railway Company Train 154 Derailment with Fire and Explosion. Laurel,
Mississippi. January 25, 1969. Adopted October 6, 1569.

54. Smith, Al Jr. Managing Hazardous Substances Accidents. McGraw-FHiil, 1981,
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SRI Internationl. 1981 Directory of Chemical Producers. Menlo Park, CA. +
1981.

State of Tennessee Hazardous Materials Training Institute. Training
Manuals A-C.

United States Bureau of Census. Census Transportation, 1972, Volume I,
Commodity Transportation Survey, Part 3., Area Statistics, South and West
Regions and U.S. Summary Washington, D.C.: Government Printing Office,
1976.

Weiss, G. Hazardous Chemicals Data Book. Noyes Data Corp., 1980.
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APPENDIX H
GLOSSARY

ABSORBENT - (1) Any substance exhibiting the property of absorption. (e.g., substances
capable of soaking up a particular HM(s))

ACOUSTIC EMISSION - Rapid release of energy through transient elastic waves,

characteristic of structures under stress. (e.g., the characteristic sound waves produced

by a structure under stress and which vary with change in stress or appearance of a

crack).
AMPULES - Hermetically sealed small bulbous glass vessels used to hold
chemicals/solutions.

BERM - A narrow shelf, path or ledge typically at the top or bottom of a slope. (e.g.,

along side a rail bed or highway).

BILL OF LADING - One type of shipping paper which lists goods shipped and other

required identifying information.
BLEVE - The combination of a weakened structure and the buildup of intergal vapor
pressure resulting in container rupture or instantaneous reizase and ignition of the vapor

usually with violent effects. An acronym for boiling liquid expanding vapor explosion.

CARBOY - A glass, metal or plastic bottle or rectangular contaiier of about 5 to 15

gallons capacity for liquids.

CARGO TANK - Any tank permanently attached to or forming a part of any motor

vehicle or any bulk liquid or compressed gas packaging not permanently attached to any
motor vehicle which by reason of its size, con.-ruction or attachment to a motor vehicle,
is loaded or unloaded without being removed from the motor vehicle and is used for

transporting the commodity(ies).
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GLOSSARY (cont'd)

CHEMTREC - Abbreviation of Chemical Transportation Emergency Center. A division
of the Manufacturers Chemical Association established as an emergency information
source for transportaiton accidents involving hazardous materials (e.g., flammable, toxic

or explosives).

COMMODITY FLOW - The quantity routing patterns for transportation of an article(s)

of commerce (e.g., hazardous materials shipments and routes).

COMMODITY INCOMPATIBILITY - The situation whereby a chemical(s) is (are) capable

of interacting with each other to create a hazard or unsafe condition and thus must be

handled, packaged, stored and shipped with certain prescribed precautions.

COMMUNICATIONS COORDINATION CENTER -~ A central facility (mobile or fixed)

which functions in the case to interlink and coordinate the different sources of

information and communications at and away from the accident scene.

COMPRESSED GAS - Any material or mixture that, when enclosed in a container, has an

absolute pressure exceeding 40 psi at 70°F or regardless of the pressure at 70°F, has an
absolute pressure exceeding 140 psi. at 130°F; or any flammable material having a vapor

pressure exceeding 40 psi absolute at 100°F.

CONSIST - Makeup or composition by classes, types, or grades and arrangement of rail

cars in a train.

CONTAINER STRUCTURAL INTEGRITY - The existing condition of the container's

structural components with respect to its original design and its capability to safely

retain its contents as intended.

CORROSIVE MATERIAL - A solid that causes visible destruction or irreverable

alterations in human skin tissue at the site of contact, or iu the case of leakage from its

packaging, a liquid that has a severe corrosion rate on steel.




GLOSSARY (cont'd)

CYLINDER - Pressure vessel designed for pressures higher than 40 psia and having a
circular cross section. It does not include a portable tank, multi-unit tank car tank,

cargo tank or tank car.

DENT - (1) A depression or hollow made by a hlow or by pressure. (e.g., on a container

surface)

DIKE - (1) A bank usually of earth construction used to control or confine water or other

fluid. (2) A barrier preventing passage, especially of something undesirable.

DISPATCHER - One who controls the movement of vehicles/persons. (e.g., trains,

trucks, fire, police)

EXPLOSIVE - Any chemical coumpound, mixture or device, the primary or common
purpose of which is to function by explosion. (i.e., with substantially instanteneous

release of gas and heat),

FLAMMABLE - Capable of being easily ignited and of burning rapidly. See 49 CFR, Part

173 for precise types of flammable liquids and gases.

FLAMMABLE GAS - Any gas that will ignite easily and burn rapidly. See 49CFR, Part

173 for a more precise definition.

FLAMMABLE LIQUID - Any liquid that will ignite easily and burn rapidly. See 49CFR,

Part 173 for precise definition of various types.
FLATCAR - A railroad freight car without permanent raised sides, ends, or covering.

GAS CHROMATOGRAPHY-MASS SPECTROMETRY - This is a combination of two

chemical instrumental techniques. The gas chromatography involves seperation and
identifying the components of a mixture by volatizing the sample into a carrier gas
stream and passing it through a bed of special packing and comparing the times for thew

various components to be released from the packing.
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GLOSSARY (cont'd)

GEL - A colloid in which the disperse phase has combined with the continous phase to

produce a viscous, jelly-like product.

GOUGE - A groove or cavity scooped out.

GRAVITY FLOW - The movement of material without using a driving force like a pump

or pressure (i.e., used during product transfer).

HACS - Computerized portion of USCG Chemical Hazards Response Information System
(CHRIS). Abbreviation for Hazards Assessment Computer System.

THERMITE GRENADE - A grenade using a mixture of aluminum powder and iron oxide

that when ignited evolves a great deal of heat and is used in welding and in incendiary

bombs.

INFARED RADIOMETRY - Absorption of radiation in the infared spectrum (0.78 - 300

microns). Can be used to assess temperature remotely

JRRITATING MATERIAL - Substances which give off dangerous or intensely irritating

fumes when exposed to air or upon contact with fire.

LEAK, CONTINOUS - A steady continous loss of substance through an opening.

LEAK, INSTANTANEQUS - A sudden, abrupt loss of substance through an opening.

LONGITUDINAL AXIS OF CAR - The lengthwise axis of a car.

LOWER EXPLOSIVE LIMIT (LEL) - The lower limit for the range of concentration of a

flammable gas or vapor (% by volume in air) in which explosion can occur upon ignition in

a confined area.
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GLOSSARY (cont'd)

MASS SPECTROMETRY - A method of chemical analysis in which ions are passed in a

vacuum first through an accelerating electric field and then through a strong magnetic
field. This has the effect of seperating the ions according to their mass, as they traverse

the magnetic field at different velocities (electromagnetic separation).

NATIONAL MNTOR FREIGHT CLASSIFICATION NUMBER - The specific number

assigned to comm .dities being transported over the road.

NATIONAL REiSEONSE CENTER - The Coast Guard operated response center that

provides telephanic assistance during emergencics and accidents.
NONDESTRUCTIVE MATERIAL - A material that cannot be broken apart or destroyed.

NONFLAMMAEBLE GAS - A gas that is not easilv ignited and does not burn rapidly if

ignited.

OFF-LOAD - To remove cargo from its container.

ON-SCENE COORDINATOR - The authority at the scene of an accident who directs

emergency handling and cleanup operations.

OXIDIZER - A substance that spontanecnsly roloases oxvegen at room temperature or
upon heating f{i.e., nitrogen tetroxide, Can seact vigorousiv with orcanic and

combustible materials.

PIT - A hollow or indentation on the surface nf a subi~tanc o,

PLACAPRD - Inverted, coidr-coded flat squars nlaced on vessels transperting Lurardeus
materiais. Must te locat~d on all four sides of the vessel, and can he <3 te aid

material identification.

POISON A = A pgas or liquid so toxic tha an .ovremels Lo porcontaee §thae o

vapor formed hy the liquid is dangorous ¢ 1,
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* GLOSSARY (cont'd)

POISONOUS GAS - A toxic or irritant gas or ‘.v:olatﬂe liquid that is harm!ul to living
tiasues when applied in relatively small doses.

POLYMERIZATION -~ A chemical reaction, usually carried out with a catalyst, heat or
light, and often under high pressure, in which-a large number .of relatively simple
molecules combine to form a chain-like macro-molecule.

PORTABLE TANK - Any packaging (except a cylinder having a 1000-pound or less water
capacity) over 110 U.S. gallons capacity and designed primarily to be loaded into or on or
temporarily attached to a transport vehicle or ship, and equipped with skids, mounting, or
accessories to facilitate handling of the tank by mechanical means.

PRESSURE FLOW - The steady movement of a material by applying' a driving force

using a pump or flow of gas or liquid. :

RADIOACTIVE MATERIAL - A material which spontaneously emmits alpha or beté. rays
and sometimes also gamma rays by the disintegration of the nuclef of atoms. '

_RAIL CAR TRUCK - The structure supporting and attaching the wheels to the body of a
rail car or t;nk car.

REMOTE SENSING -~ To detect a material property such as temperature or pressure
from a distant location. -

RERAIL - To realign and put back in place a rail car that had been derailed.

SELF CONTAINED BREATHING APPARATUS - A breathing apparatus with air suﬁ:ly
that keeps the individual completely independent of the surrounding atmosphere. |

SOLVENT - A substance capable of dissolving another substance (solute) to form a
uniformly dispersed mixture (solution) at the molecular or ionic size level. Solvents are
either polar (high dielectric constant) or non-polar (low dielectric constant).
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GLOSSARY (cont'd)

SOLUBILITY - The ability or tendency of one substance to blend uniformly with another,
e.g., solid in liquid, liquid in liquid, gas in liquid, gas in gas.

SORBENT - A substance that takes up and holds by either adsorption or ahsorption.
SYNTHESIS - Creation of a substance which either duplicates a natural product or is a
unique material not found in nature, by means of one or more chemical reactions, or (for

elements) by a nuclear change.

THRESHOLD LIMIT VALUES (TLV) - The upper values of a toxicant concentration to
which an average healthy person may be repeatedly exposed to on day after day without

suffering adverse effects.
TOXIC - Relating to, or caused by poison or toxin.

UNIFORM CLASSIFICATION NUMBER - The specific number assigned to commodities
being transported by rail.

VAPOR DISPERSION - The movement of vapor clouds in air due to turbulence, gravity

spreading and mixing.

VAPOR SUPPRESSION - The process of retaining vapors or preventing them from

escaping from a liquid surface.

VENT AND BURN - To release a substance from its container and allow it to burn.

VOLATILE - A substance that will readily vaporize at a low temperature.

WAYBILL - A document prepared by the carrier of a shipment of goods that contains

details of the shipment, route, and charges.
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