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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 frorri
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 deliverablbe requirements set forth in CDRL item 11.

An addéndum t_o:the Final Interim Report was required because during the
performance of the p’roject additional effort on Tasks 1 through 5 was required. In
addition, a nevtz set of »‘s'ubt‘asks was initiated to develop guidelines for managing spilis of
Titari 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'-accomphshed 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 cyanohydrm, acrylonitrile, aerozme—50, ethyl acrylate,
hydrocyanic acid, 1sobutane, methanol, methyl bromide, monomethylamine nitrate
(PRM), propylene, scdm_m hydrosulfide, sodium hydroxide, styrene _monomer; toluene and
vinyl acetate. The followihg paragraphs provide sumniary. 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 agenc1es,‘ trade a'esociations,:' rail and highway ' carriers, chemical
manufacturers, wreckage re'moval and cleanup and dispo_sallcontractors. These data were -
obtained to -develop the transportation picture for ‘these commiodities so that their
accident histories' can be better understood in the context of -all haz'ardous materials

transportation.

In Task 2A, in-depth analyses of the initial response, special "emergency equipment

and materials, on-scene coordination and commumcatmns, hazardous material

_1dent1f1ca,t10n, release handllng, flrefichting, _cleanup and disposal structural integrity

assessment and Wreckage removal activities used at 19 selected rail ‘and highway

.accidents involving the additional 16 chemicals and propellante were conducted. This

effort was necessary to identify areas in which emergency response .personnel have

experienced difficulty in handling the i,complexity" of hazards assjoci’ated with hazardous .

1-1



techmques 1dent1 fled include:

materials transportation accidents. '/The‘ assessment of the 10 ‘accidents investigated

earlier in this pro_]ect were combxned w:th the add:tlonal 19 to form a larger accident
sample. | These 29 acc1dents were then revxewed to 1dent1fy trends, improvements or

changes in accxdent management. _ A few examples of SOA accident management

. All of the existing contmgency plans that have been activated durmg
- '\HM accidents were designed for generic emergencies and none dealt
'spec1f1cally with response to HM transportation accidents.

e . The: atilization of. specxal emergency equlpment, materials, and

.techmques 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-—planmng done m the
commumty in whlch the acc1dent occurs. - o

o Response personnel at hlghway ‘accidents have not 51gmf1cantly
. changed.their communications techniques nor are changes indicated in
' _,coordmatmg response efforts at the scene. :

" e -~ On-scene commumcatlon and coordmatlon techmques at raxlroad
accxdents ‘have changed s:gmflcantly. : :

Also durlng this task the appropnate hazards mltlgatlon and cleanup/dxsposal methods for

the chemicals and propellants 1dent1f1ed were compiled from the U.S. Coast- Guard

‘ CHRIS system, the EPA Hazardous Materlal Sp)ll Control Manual the AAR Emergency

'Handlmg of Hazardous Matenals m Surface Transportatxon and the DOT Emergency

Response Guldebooks. "These guldelmes were documented as a means of prov1d1ng the

first personnel arrlvmg on—-scene w1th personal protection and hazards mltlgatlon

actlons. It should be noted that several of these materlals have dlsproportlonately hrgh

acc1dent h1stor1es in relatlon to other hazardous materlals._ :

The . emergency response/contmgency plannmg, training - requlrements and
capab11111t1es, and sources of speclallzed personnel equipment and gear in ten cities in

four states were, also assessed. Thls effort was performed to identify. e‘ustmg response

.'capablhtles of . representative mun1c1paht1es in . the 'U.S. as a mechanism for

: recommendmg 1mproved use of resources .and for developlng a model" hazardous

materials crisis management plan for commumtles. . This assessment ‘resulted in 'severa'l“

recommendatlons for 1mproved methods for mumc1pal crisis management at the scene of

‘a hazardous materials transportatlon ‘accident.  "Examples of a few ,of the-

recommendatlons made include among.

. “Volunteer firefighters should be given the same hazardous materlals .
training that pa1d personnel receive. .

o Emergency response personnel should be required to receive follow-up N
hazardous materlals trammg after a spec1f1ed perlod of time. - :
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e 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 1nform 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 mitigatlon, ‘wreckage removal and cleanup and disposal techniques at
hazardous materials transportatlon emergencies. In Task 3A the specific criteria for
optlmum 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 ‘fcir‘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 ti-ansportation accidents were developed. The purpose

of ‘the additional werk ‘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 i;vill be deve'loped should include
at a minimum the following parameters: :

- color of placard on tank or tank car for use in 1dent1fymg
materials hazard class;

- commodltv involved;
- STCC and/or UN number of the matenal( ) involved;

- , 'spec1ficat10n cylinder, tank car, - cargo. tank or portable tank.
_ container involved in accident;

- quantity of material being shipped;

- source strength;

- time sinee”initiai release;

- leak/ne leak conditions;

- wind direction and speed;

- pre.ci‘pitatien/condensation c.ondi'tion‘s;

- ambient temperature; ,
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- percent cloud cover;

- prox1m1ty and locatlon of populat1on centers to accident 51te,
- populatlon density at or near acc1dent 51te, .

- local topography,

- arrival time and dlstance of wreckage removal cleanup and
dlsposal contractor to 51te (i.e., inventory of these groups is
necessary);

- "locatlon and type of neutralizing agent whlch should be used

based upon the material released;
- contamer structural integrity assessment; and
- env1ronmenta1 pollution considerations.

Once the commod1ty has been identified the user should be prov1ded
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 avallable to

cities through which hazardous comrnodltles are shipped.
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2. INTRODUCTION

The overall bbjéCtivé of this program is to perform a state-of-the-art assessment
to develop technolo_gyllw'hich will minimize hazardous and environmental damage from

transportation-related accidents or other spills of certain chemicals and propellants.

This ‘rleport pre.sent's the additional work accomplished in Tasks 1, 2 and 3 and is

structured-into the followmg sections: .

° Section 1~ Executive Summary

e  Section 2'- . Tntroduction

° Section 3 - Chemlcals and Propellants Product1on and Transportation
Data : .

. ‘Section 4 “Ac'cident Assessment

. Sectlon 5 - Methods for Implementmg Crisis Management Techmques
for Hazardous Materials Transportation Accidents

) Section 6 - Crltena for an Interactive Feedback Crisis Managernent
System -

° Appendices Ai—’ H

Sections 1 and 2 present highlights and a structural overview of the report. Se'cﬁon 3
lists data sources and presents analysis of‘,production volumes, containers used for
highway and rail shipfnents, general commodity flow patterns, and transportation
accident histories of the‘chemiéals and propellants. Section 4 preséents an in-depth
assessment of selected - acc1dents covermg chronological analysis of initial response;
emergency specxal equlpment and matenals, on-scene coordination and communications;
hazardous material 1dent1f1cat1on and location; release handling, firefighting, cleanup and -
disposal, structural 1ntegr1ty assessment and wreckage removal activities. The accidents
selected were 28 NTSE%investigated accidents and the events at Mississauga in Ontario,
Canada. Section 5 p'r‘eséntv"s.,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 inferactivé feedback crisis management system. Appeﬁdices
A, B, C and D have been prépared 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 materiais transpbrtatibn a{qcident; 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 bibliography which summarizes the current state—of—
the-art for emergency response methods, procedures and systems, hazards mitigation and
cleanup activities for rail and hlghway accidents and user transfer operations involving
releases of the add1t10na1 18 selected hazardous comrnochtles, and Append1x H is a

glossary of terms used in this report.
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3. '»C_HEMICALS AND PROPELLANTS PRODUCTION
- AND TRANSPORTATION DATA

3.1 DATA SOURCES .

A literature Ysea'rch has been conducted and a data b_aée compiled for the
‘additional sixteen‘che_m'icals 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 institufioﬁs listed below were contacted.

Federal '
e  Bureau of Census ,
° United States Air Force (USAF)
. ADepartrr.]‘ent of Transportation (DOT)
- Féderal Railroad Admihistration (FRA)
- Materiéls> Transportation Bureau (MTB)
° Int.ezg-state Commerce Commission (ICC) |
° National -T_ransporfation Saféty. Board (NTSB)
State/Citz
) California .
- Los Angeles :
- | Sacramento ;
° New Jefséy
- Newark
° Maryland
- - Baltimore
() Delaware
- Wilmington
K Tennessee
- Nashville .
- Wave1;1y
. Florida
- Youngstown
- ‘Tallahassee
- Pensacola
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- Crestview

Trade Associations

° Chemical Manufacturers Association (CMA)
Industrial
° Cleanufu/Disposal Contractors

- IT Corporation

Academic Institutions

. 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/aﬁtagonisitic4 effects with other materials, toxicity, exposure and
environmental effécts 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 Chemical 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 pioducers, production sites aﬁd capacities for acetone. The total
annual U.S. production capacity is 1,588,000 metric fons. 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, methyl isobutyl cé.rbinol, methyl methacrylate



PRODUCERS AND

Producer

Allied Chem. Corp -
Chems Co.

American Cyanamid Co.
Organic Chems. Div.

Atlantic Richfield, Co.
Oxirane International
Subsid. Oxirane
"Chem. Co. '

Clark 0il & Refining
Corp. Clark Chem. -
Corp. Subsid.j‘

Dow Chem. U.S.A =

Eastman Kodak Co.

Eastman Chem. Products
Inc., subsid.

Tennessee Eastman Ce.

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

General Electric Co.
Engineered Materials
Group Plastics
Business Operations

Georgia-Pacifiec Corp.
Chem. div.

Getty 0il Corp.
. Getty Refining and

"~ TABLE 3-1
PRODUCTION CAPACITY OF AC

- Production Sites

Frankford, PA
Willow Island, WV
Bayport, TX

Blue Island, IL

OySter Creek, TX

Kingsport, TN

Bayway, NJ

Mount Vernon, IN

, Plaquemine,_LA

El Dorado, Ks:

Marketing Co., subsid. o

The Goodyear Tire and
Rubber Co., subsid.

Monsanto Co. Monsanto
Chem. Intermediates Co.

Bayport, TX

Chocolate Bayou, TX

3-3

ETONE

Annual Capacity
(Thousands of
Metric Tons)

163

18

. 24

127
36

63
109
92

25

136



Shell Chem. Co.

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

Union Carbide Corp.
Chems. and Plastics,
div.

United States Steel
Corp. USS Chems. div.

TABLE 3-1 (cont'd)

Deer Park, TX
Wilmington, CA
Wood River, IL

Richmond, CA

Bound Brook, NJ
Institute, WV

Haverhill, OH

TOTAL

3-4

317
136
15
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and bisphenol-A; as a paint, varnish and lacquer solvent; for use in manufacturing
cellulose acetate, especié.lly 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
° Cvy/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, espécially 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 toné. 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.
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TABLE 3-2

PRODUCERS AND PRODUCTION CAPACITY OF ACRYLONITRILE (INHIBITED)

Producer Production Site

American Cyanamid Co. New Orleans, LA
Indust. Chems. div. ‘

E.I. du Pont de Nemours &  Memphis, TN
Co., Inc. T
Petrochems. Dept.

Freon Products div.

Polymer Intermediates Dept. Beaumont, TX

Monsanto Co. . . ’ Chécolate Bayou, TX
Monsanto Chem. ‘ Texas City, TX

Intermediates Co.

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

TOTAL

3-7

Annual Capacity
"{Thousands of
MetricATons

120

122

950
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3.3.4 Aerozine-50

Aerozine-50 is vprimarily 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 acrylafe (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. ' ( 4 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, prod_'uction 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 Iprodu.ction capacity by state. It'can be seen
that the majority pi-od_\;ced is manufactured.in Texas {67%). The major end uses of
hydrocyanic acid inclucié manufacturing of acrylonitrile, acrylates, édiponifrile, cyanide
salts and dyes and chelé.ting 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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TABLE 3-3

PRODUCERS AND PRODUCTION CAPACITY OF HYDROCYANIC ACID

Producer

American Cyanamid Co.
Indust. Chems. Div,

Ciba-Geigg Corp.
Agricultural Div.

Plastics & Additives Div.

Pigments Dept.

Degussa Corp.
Alabama Group

Dow Chemn.
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

Production Site

New 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

3-10

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—prodﬁct of other processes, and that 3 percent is sold on the

merchant market thereby entering the transportation system.

3.3.7 Isobutane

Isobutane 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 | o . 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 isobutane by region. The major end uses
of isobutane are for organic synthesis; va's refrigerants, fuel, aerosal propellants, and high-
octane gasoline (av:ia'tion fuel); and in the manufacture of synthétic 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 maj'or end uses of
methano! (also known as methyl al'éohol) are in the manufacture of formaldehyde and
dimethy!l 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, polyvinyl butyral,

shellac, rosin, manila resin, dyes; as a denaturant for ethyl alcohol; as a dehydrator for

3-12



. ET-€

Figure 3-4.

42

236

Isobutane Production By Region at katural Gas Proce551ng Plajts:
U.s.

Lhousauds of Metric Tons

60

Total 289



TABLE 3-4. PRODUCERS AND PRODUCTION CAPACITY OF METHANOL*

Annual Capacity
(Thousands of

Producer _ Productlon Sites ' Metric Tons)
Air Products and Chérns., Inc. Pensacola, FL .~ - 163
Plastics Div.
Allemania Chem. Co ‘ j1?_121,(1;?,;,11ine,, LA 290
Borden Inc. . ” _ ;G'e;;ma_r, LA ‘ 580

Borden Chem. Div, -
Petrochems Div.

Celanese Corp. » 1Bishop, TX 544

Celanese Chem. Co., Inc. Clear Lake, TX . 834
E.L du Pont de Nemours
& Co., Inc.
Chems., Dyes and Pigments -
Dept. _ . : ‘Beaumont, TX 544
Deer Park, TX 726
Georgia-Pacific Corp. ' Plaquemine, LA 435
Chem. Div. ’ :
Monsanto Co. E :Tgxqs City, TX 363
Monsanto Chem. Intermediates ‘
Co.
Tenneco Inc. Pasadena, TX 290
Tenneco Chems., Inc. ‘ : '
TOTAL 5,041

* Source: SRIInternational, 1981 Directory of -Chemical Producers.
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automotive antlfreezek, as a solvent for nitrocellulose, ethylcellulose, polyvmyl butyral,
shellac, rosin, manila resm, dyes' as a denaturant for ethyl alcohol; as a dehydrator for
natural gas; as fuel for utility plants (methyl fuel); and as feedstock for manufacture of
synthetic pr‘oteips by confiﬁuous fermentation. '

3.3.9 Methyl Bromide

HE !

According to SRlxlﬁternatibna‘l"s 'il"'9_81 Directory of Chemical Producers, methyl

bromide is manufactured: b’y" only two manufacturers in the U.S. ' They are Dow
Chemicals, U,S.A. in M.id_la;"x.d,,_ MI and Great Lakes Chemical Corp. in El Dorado, AR.
Since the number of rproc"lq_ceré are small, production volumes are not available from the
Bureau of Census. The i}qajor end uses of methyl bromide are as a séil and space
fumigant; in disinfesta?i'oh”of potatoes, tomatoes and other crops; a.r;d in organic

synthesis.

3.3.10 Monomethylamine Nitrate

According to the NTSB inves:tig&tjbn of the Wenatchee, WA tranéportation
accident involving monomethylamine nitrate solution (PRM.). '(NTSB—RAR-76-1A), PRM was
originally manufactured by E. I. DuPont in Biwabik, MI and shipped to its opérations in
Dupont, WA where it was used as a sen'si'ti'Z'ef in the formulation of an explosive called
TOVEX. Prior to Augu"s;‘t' 6 1974 when an rexpélfos;ioh occurred in the Apple Yard at
Wenatchee, WA approx1mately 18 .cars: per: year were shipped to DuPont's plant.
Assuming an average of 10, 000 gallons of PRM shlpped per tank car, this means a total of

180,000 gallons of 86 percent monomethylamme nitrate solution were moved each year

(approximately 560 metric tons). However, the DOT special transportation permit for:

this material was suspend"ed on August 8, 1974, thus suspending shipments.

3.3.11 Propylene

Table 3-5 was prepared to 'shqw 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
production by state. The_ma'j'or end uses of propylene are in the manufacture of isopropyl
alcohol, polypropylene, ;yn’theti%c glycol, ?cryloni-tf‘i’-l-e, propylene oxide, heptene, cumene,

polymer gasoline, acrylic a¢id, vinyl resins, and oxo-chemicals.
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TABLE 3-5

PROPYLENE PRODUCERS AND PRODUCTION VOLUME

- Producer

Allied Chem. Corp./

BASF Wyandotte Corp/

Borg-Warner Corp.

American Petrofina Inc.

Cosden 0il & Chem.
subsid.

Ashland 0il, Inc.
Ashland Chem. Co.,
Petrochems Div.

Co.,

div

Atlantic Richfield Co.
Arco Chem. Co., div.

The Charter Co.

Charter 0il Co., subsid.
Charter International 0il

Co., subsid.
Chemplex, Co.

Cities Service Co.
Chems & Minerals

Group Petrochems. Div.

Clark 0il & Refining

Corp. Clark Chem.
Corp. Subsid.

The Coastal Corp.
Coastals States

Marketing, Inc. subsid.

Conoco Inc.

- Conoco Chems; Co. Div.

Corpus Christi
Petrochem Co.

Dow Chem. U.S.A.

Production Site

Geismar, LA

Big Spring, TX
Groves, TX

Ashland, . KY
Louisville, KY

Channelview, TX
Houston, TX
Wilmington, CA

Houston, TX

Clinton, IA

Lake Charles, LA

Blue Island, IL
Wood River, IL

Corpus Christi, TX

Chocolate Bayou, TX
Lake Charles, LA

Corpus Christi, TX

‘Freepért, TX
Plaquemine, LA

3-17

Annual Capacity
(Thousands of
Metric Tons)

23

59
52

109

79
254

132
29

25



TABLE 3-5 (cont'd)

E.I. du Pont de. 3
Nemours & Co., Inc.
Polymer Products Dept.

Eastman Kodak Co.

Eastman Chem. Products,

Inc., subsid. Texas
Eastman Co. '

El Paso Natural GaS Co.
El Paso Products Co.,
subsid. :

Enterprise Products Co..
Enterprise Petrochems
Co., subsid.

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

Getty Oil 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 Chen.
Co., div. Petrochems.,
div. T

Monsanto Co.
Monsanto Chem.
Intermediates’Co.

Phillips Petroleum Co.
Petrochems. Div. °

Orange, TX

Longview, TX

Odessa, TX

- Mont Belvieu, TX

Baton Rouge, LA
Baytown, TX
Bayway, NJ

.Delaware City, DE

El 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
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45
204
17

172

726
658
181
54
25

59

356
82

286

91

50
68

109

249

254



- TABLE 3-5 (cont'd)

Shell Chem. Co.

Standard 0il Co. of
California. Chevron

" Chem. Co., subsid.
Petrochems. Div.

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

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

The Standard 0il
Co. (Ohio)

Sun Co., Inc.
Sun 0il Co. of PA
subsid. Sun Petroleum
Products Co., subsid

Texaco Inc.

Texaco Chem. Co. Div.
~Texas City Refining Inc.
Tosco Corp.

Union Carbide Corp.
Chems and Plasties Div

Union 0il Co. of CA

Union Pacific Corp.
Champion Petroleum
Co., . subsid.

United States
Steel Corp. USS.
Chems., Div. :

Deer Park, TX
Norco, LA
Wilmington, CA
Wood River, IL

El Segundo, CA
Richmond, CA

Chocolate Bayou, TX

- Sugar Creek, MO

Texas City, TX

Whiting, . IN
Wood River, IL

Yorktown, VA

Lima, OH

Corpus Christi, TX
Marcus Hook, PA
Toledo, OH

Port Arthur, TX
Port Neches, TX

_Westville, NJ

Texas City, TX
Duncan, OK
Seadrift, TX
Taft, LA

Texas City, TX
Torrance, CA

Beaumont, TX

Corpus Christi, TX

Houston, TX

TOTAL

3-19

862
227
50

113

48
86

363
16
175

136
59

- 122

4s
179
23

227
66
~5
50
34
50

191

88
20
29

73

54

9,980
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TABLE 3-6

SODIUM HYDROSULFIDE SOLUTION PRODUCERS AND PRODUCTION VOLUME

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

Chen. Division-U.S..

Stauffer Chem. Co.
Indust. Chem. Div.

Tosco Corp.

West Chem. Products. Inc.
West Agro-Chemical Inc.

subsid.

Witco Chem. Corp.
Argus Chem. Div.

’

. 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. AFigure 3-8 shows the U.S. distribution of sodium hydroxide
manufacture by state. The major erild uses of sodiﬁm hydroxide are in chemical
manufacture; in rayon and cellophane tprod‘u_ction; 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 fusioms; for
peeling of fruits and vegetables in the food {ndustry; 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 ‘show:s that approximately 4,078,000 metric tons of
styrene monomer are produéed 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'frorn
. 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,
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" TABLE 3-7

SODIUM HYDROXIDE PRODUCERS AND PRODUCTION VOLUME

Producers
Aluminum Co. of America

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

Brunswick Pulp & Paper
-Ine., Brunswick Chem.
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 S;tes
Point Comfort, TX

Geismar, LA
Brunswick, GA

Canton, NC

Pasadena, TX

Solvay, NY

Calvert City, KY

Deer Park, TX
Delaware City, DE
LLa Porte, TX

. Mobile, AL

Muscle Shores, AL

Freeport, TX

Midland, MI
.Oyster Creek, TX

Pittsburg, CA
Plaquemine, LA

Corpus Crhistie,ITX

South Charleston, WV

Green Bay, WI
Muskogee, OK

3424

Annual Capacity
(Thousands of
Metriec Tons)

165
327

31

29
22

127

383
161

533
4l
164
2,115

282
349
249
1,148

326

290



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

Georgia-Pacific Corp.
Chem. Div.

Hercules Inec.

ICI Americas Inc.
Petrochems. Div.

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

Kaisef 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.

0lin Corp.
0lin Chems Group

Pennwah Corp.
Chems Group
Inorganic Chem. Div.

TABLE 3-7 (cont'd)

Mount Vernon, IN

Bellingham, WA
Plagquemine, LA

Hopeweli, VA

Baton Rouge, LA

1
i

Niagra Falls, NY
Orrington, ME

Gramercy, LA
Lemént, 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
McIntosh, AL
Niagra Falls, NY

Calvert City, KY
Portland, OR '
Tacoma, WA
Wynndotte, MI

3-25

54

78
425

32
154

79

209

104
50
163
86
91

by,

82
279
195
562

112

253

508.
93

120
188

90
100



TABLE 3-7 (cont'd)

PPG Indust. Inec. - 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., . ‘ o
subsid. _

Shell Chem. Co. Deer Park, TX \ - 104

Stauffer Chem. Co. Henderson, NE 113
Indust. Chem. Div. Le Moyne, AL 77

: St. Gabriel, LA 165
Vulean Materials Co. Denver City, TX 13
Chems. Div. , Geismar, LA 206
: Port Edwards, WI 72
Wichita, KA - 182
Weyeerhaeuser, Co. Longview, WA | 139

TOTAL’ . 13,844

|
|

3-26



o J.T ),
: wmmzmcow et 30 m@d:mmﬁoc?\ﬁo 292
D
/
oomu. ¢ _
owe’ 7
Lat col
€60 E
oL Y
LT e
N‘M.\ [Ox%
o9 - o7 A\ e

wth 21\ 78 77
991 L

_ gt

Lov 77

. el
) -
6L - J
o®
4
Voo \ ,. \ H \ .




TABLE 3-8

STYRENE MONOMER' (INHIBITED) PRODUCERS AND PRODUCTION VOLUME

Producers -

American Hoechst Corp
Indust. Chems. Div.
Petrochems. Div.
Plast es Div. =

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

Cos-Mar. Inc.
Dow-Chem. USA

El Paso Natural Gas
Co., E1 Paso

Products Co., szSid.

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

Monsanto Co.
Monsanto Chem. -
Intermediates Co. -

Standard 0il Co.
(Indiana) Amoco.

Chems. Corp., subsid.

~Sun Co., Inc., Sun 0il
Co. of Pennsylvania,

subsid. Sun Petroleum
Products Co., subsid.

United State Steel

Corp. USS Chems., Div.

Production Sites

Baton Rouge, LA
Bayport, TX

Beaver Valley, PA
Channelview, TX

Car?ille, LA

Freeport,TX

‘Midland,. MI

Odessa,. TX

!
St. James, LA
Texas City, TX

Texas City, TX

Corpus Christi, TX

Houston, TX

 TOTAL

3-28

Annual Capacity
(Thousands of
Metric Tons)

272
408 -

100
sy

590

689
136

15
212

680

212

36

54

4,078
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TABLE 3=9

TOLUENE PRODUCERS AND PRODUCTION VOLUME

Producer

American Petrofina Inc.
American Petrofina Co.
of Texas, subsid. .
Cosden 0il & Chem.
Co., subsid. o

Ashland 0il, Inc.
Ashland Chem. Co. .div.
Petrochems. div.

Atlantic Richfield Co.
Arco Chem. Co., div

Bethlehem Steel Corp.

CF & I Steel Corp; 

The Charter Co.

Charter 011l COu, SUbSid;

Charter International
0il Co., subsid: .

The Coastal Corp. .

Coastal States Marketing

Inc., subsid.

Crown Central '
Petroleum Corp.
Chem.Div.

Dow Chem. U.S.A.

Exxon Corp.
Exxon Co., U.S.A.

Getty 0il Co.
Getty Refining and -
Marketing Co. subsid.

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

Production Site

‘Beaumont; TX
Big Spring, TX,

L
!

Ashland, KY »
North Ténawanda, NY
o

Chénnelview, TX
Houston, TX
Wilmingtori, CA
‘Sp%PPOWS Point, MD
" Pueblo, CO

Houston, TX

|
b

|
Coﬁpu§ Christie, TX

Pasedena, TX

Freeport, TX

Baytown, TX

Deleware City, DE

- E1 Dorado, KS

- Alliance, CA

Philadelphia, PA

" Port Arthur, TX

3-30-

Ahnual Capacity
(Thousands of
Metrie Tons)

17

23

57

15

27
13
2l



TABLE 3-9 (cont'd)

Kerr-McGee. Corp. Corpus Christie, TX
Southwestern Refining
Co., Inc., subsid.

LTV Corp. Jones - Aliquippa, PA
and Laughlin Steel Corp.
subsid. Eastern Div.

Marathon 0il Co. Texas City, TX

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

Monsanto Co. ' Chocolate Bayou, TX
Monsanto Chem.
Intermediates Co.

Nueoes Petrochem Co. Coqpus Christie, TX

Phillips Petroleum Co. Sweeney, TX
Petrochems. Div. ?
Phillips Puerto Rico Core
Inc., subsid

Shell Chem. Co. Deer Park, TX

Sun Co., Inc. Corpus Christie, TX
Sun 0il Co. of PA, Marcus Hook, PA
subdiv, Sun Petroleum Toledo, OH
Products Co. Subsid. ‘Tulsa, OK

Tenneco Inc. Chalmette, LA

Tenneco 0il Co., div.

Texaco Inc. : Port Arthur, TX
Texaco Chem. Co., div. Westville, NJ
Union Carbide Corp. Taft, LA
Chems. & Plastics, div.
Union 0il Co. of CA Beaumont, TX
Lemont, IL
Union Pacifie Corp. Corpus Christie, TX

Champion Petroleum
Co., subsid.

United States Steel Clarion, PA
Corp. USSKChems., div. Geneva, UT
TOTAL

3-31

20

10
51

23
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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 c?:hloride—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 ob!tained from the Census of Transportation and
)

shipment modes were classified as rail, hiéhway and other. Transport modes classified as

"other" include such carrier types as b%arge,:pipeline, and aircraft. Based upon the
classification indices used in the censusf data several commodities were grouped into
commodity types. Thus, not all modal distributions are commodity specific, but a}‘)pear
to be indicative of the variation of shipments between different 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 should be

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

3-33



- TABLE 3-10

VINYL ACETATE PRODUCERS AND PRODUCTION VOLUME

Producer

Borden Inc., Bordon
" Chem. Div. Petrochems.
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.

- -Produetion Site

Geismary LA
Bay City, TX

Clear Lake, TX
La Porte, TX

D%er'Park, TX
i
|
|

Texas City, TX

 TOTAL

|
|
|

3-34

Annual Capacity
(Thousands of
Metric Tons)

68
193

193
181

272

1,088
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Commodity

Sodium Compounds
(Sod. Hydrosulfide)

Miscellaneous Acyelic
Organic Chemical
Products (Acetone,
Acrylonitrile, Ethyl
Acrylate) )

Miscellaneous Cyclic
Organic Chemical
Products (Styrene)

Alcohols (Methanol)

Organic Acids and
Salts (Vinyl Acetate)

Industrial Organic
Chemicals, nec.
(Acetone Cyanohyrdin)

Industrial Inorganic
Acids (Hydrocyanic
Acid)

Liquefied Petroleum
and Coal Gases
(isobutane, propylene)

TABLE 3-11

DISTRIBUTION OF COMMODITIES SHIPPED BY
VARIOUS MODES OF TRANSPORTATION IN THE U.S.

Tﬁousands of
Metric Tons
Transported

55

2,538

4,078

1,088

na

16 .5

10,269

Rail

(Thousands of
Metric Tons)

27

15020

2,183

497

na

6,079

Highway Other
(Thousands of {Thousands of
Metrie Tons) Metric Tons)

23 5
711 482

1,060 - 1,998

1,774 1,084

214 377

na na

9 0.5

3,574

616



LE-€

Commodity

Industrial Gases,
n.e.c. (methyl
bromide).

"Sodium Alkalies

(sodium hydroxide)

Crude Products from
Coal andn Petroleum
tar (toluene)

TABLE 3-11 (cont'd)

Thousands of
Metric Tons
Transported

?1,629

13,844

591

Raii
(Thousands of
Metric Tons)

557

10,009

206
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Highway - Other
(Thousands of (Thousands of
Metric Tons) Metric Tons)

1,065 T

3,281 - 551

o 125 . 260




vary based on the type of commodity Being lshipped. 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 cylindersv, tank cars, cargo tanks and portable

tank containers for shipping each ¢chemical.

Commodity specific requirementsi, for container types and specifications can be
found in 49 CFR, _Par:ts 100-179.. A ilist of the applicable container requirements
including restrictions on container sped;ifications and volumes for each commodity is
given in Table 3-12. An overview of conj‘taine“r types approved for the 16 commodities is
given in Table 3-13. The container s‘i’pecifications for qach 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

vehicles, 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.

i
1
1
I

|
|
3.5.2 Acetone Cyanohydrin |

Acetone cyanohydrin, a Poison B, can be shipped in containers specified in Section
173.346 of 49CFR. These include Spec. 5, 5lA, 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 specificatidn 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.

3-38
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Acrylonitrile

Ethyl Acrylate

Methyl Bromide

Chemical

Acetone

Acetone

Cyanohydrin

Hydrocyanic

Acid

Iébbutane

iMethanol

. Propylene

-~
—_—
i

TABLE 3-12

REGULATIONS APPLICABLE TO CONTAINER REQUIRMENTS*

Hazard
Class

Flammable
Liquid

vPoison B
Flammable
Liquid

‘Flammable
Liquid

Poison A

Flammable
Gas

Flammable
Liquid
Poison B

Flammable
Gas

Labels
Required

Flammable
Liquid

Poison

Flammable
Liquid & Poison

Flammable
Liquid
Flammable Gas
& Poison

Flammable
Gas

Flammable
Liquid
Poison

Flammable
Gas

¥ Container specifications found in parts 178 and

Exceptions

173.118
None
None
173.118
None

173.306

173.118

None

173.306

-Packaging

Specifie
Requirements

173.119
173.346

173.119'

20 AT3.119

173.332

173.304
173.314
173.315

173.119

173.353

173.304
173.314
173.315

179 in the commodity specific sections.
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Chemical

Sodium
Hydrosulfide

Sodium Hydroxide

Styrene
- Toluene
Vinyl Acetate

Monométhylamine
Nitrate

Hazard
Class_'

N/A

Corrosive

Flammable |

Liquid

Flammable
Liquid

Flammable
Liquid

N/A

Labels
Required

N/A

Corrosive

';Flammable o
Liquid

Flammable

Liquid

Flammable
Liqqid

N/A

TABLE 3-12 (continued)

Exceptions

N/A

173.244

 173.1?87

173.118
173.118

N/A

Packaging

Specific
Requirements

N/A

173.249

73,119

173.119
" 173.119 -

N/A
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TABLE 3-13
APPROVED CONTAINER TYPES FOR ALL COMMODITIES

Outslide
Drums/Barrels Packaging Inside Containers
Tank Glass Glass Poly-
Motor Port- Fiber- Ampules Carboys Expanded ethlyene
Ve~ Tank Cargo able Cy- Wooden board or Cart- in Glass Poly- Container
Chemical hicles Cars Tank Tank linders Steel Alum. Boxes Boxes Viles ridges Boxes Bottle styrene Only
Acetone ] ® [-] ® ] ° @ e . ® ® )
Acetone
Cyanohydrin o © ° ° ° ° -] [] ° ¢
Acrylonitrile . [ e ° e ° [ [ . ° e -
Ethyl Acrylate © ° e ° L ] e, ° ® ° .
Hychrocyanic Acid ° © ] [
Isobutane o . ®
Methanol ° @ e © e ® ° ® . ] .
Methyl Bromide ° * © [
Propylene ® L] .
Sodium
Hydrosulfide
Sodium Hydroxide . ° . ) 3 .
Styrene
‘ Toluene [ o e 3 ® ) ° © [ ® [
Vinyl Acetate [ © e . . . ° ° ] ° [



TABLE 3-14

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

Cylinders (spec1flcatlons
section):

Tank Cars (spec1flcat10ns
section) s

Cargo Tanks (specifications
section):

Portable Tanks (spe01flcat10ns
section):

3-42

78.36) 3AA (178.37); 3B
; 3BN (178.39); 3D

; 3E (178.42); 4

; 4A (178.49); 4B

; 4BA (178.51); UBW

; UE (178.68); 9; 25;

s 39 (178.65); 40; 41

(1
.38);
1);
.48);
0)
1)

0 U £ =W

3 3

103; 103W; 103ALW; 103DW; 104;
104W; 111A60ALWI; 111A60FI;
111A60WI; 111A100W3; 111A100Wh;
111A100W6; 11S5A60WI; 115A60ALW;
115460W6 (179.200); 105A100; -
105A100ALW; 109A100ALW;
109A300W; 112A200W; 112A400F;
114A340W (179.100); 106A500%;
106A800XNC; 106A800NCI;
1104500W (179.300)

MC300; MC3071; MC302; MC303;
MC304; MC305 (178.340); MC306
(178.341); MC307 (178.342);
MC330; MC331 (178.337)

DOT 51 (178.245); DOT 57
(158.253)



TABLE 3-15

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; 7103AW;
103BW; 104; 104W; 109A300ALW;
111A60ALW1; 111A60F1; 111460W1;
111A60WZ; 111A100W4; 115A60W6
(179.200); 105A100; 105A100W
(179.100)

MC300; MC301; MC302; MC303;
MC305 (178.340); MC306
(178.341)5 MC310 (178.3u42);
MC312 (178.343)

DOT 51 (178.245)



war

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
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 waterproof liners; metal
cylinders or tank cars as a Class A poison. The types of cylinders and their specifications
appfoved for hydroc&énic 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
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.

3.5.7 Isohutane

Isobutane can be shipped in cylinders, tank cars, cargo tanks and portable tank
containers as a flammable gas. Table 3-16 shows the types of cylinders which can be

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 (179.100), 105A400W (179.100), 112A400F (179.100),‘ 112A400W (179.100),

105A500W (179.100), 106 A500X (179.;}00) and 105A600W (179.100).

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).
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Cylinders (specifications
section):

TABLE 3-16

CYLINDERS APPROVED FOR SHIPPING ISOBUTANE
(LIQUEFIED PETROLEUM GAS)

3; 3A (178.36); 3AA (178.37);
3E (178.42); 4 (178.48); 4A
(178.49); 4B (178.50); 4BA

- (178.51); 4B2UYOET (178.55); UBW

3-45

(178.61); 4B24OX; 4B2UFLW
(178.54); UE (178.68); 9; 25;
265 3835 39 (178.65); 41



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 slpecification 5A metal drums; overpacked 1
pound metal cans; cylinders; tank cars; and céargo 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 to 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

Sodiurh'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 tarks and portable tank containers specified for
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TABLE 3-17

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

Cylinders (specification
section): 34225 (178.36); 344225
(178.37)35 3B225 (178.38);
3E1800 (178.42); 4A225
(178.49); L4B225 (178.50);
UBA225 (178.51); U4BW225
(178.61) _

Tank Cars (specification :
section): 1054100 (179.100); 105A100W
('179.100); 111A100W4 (179.200);
106A500X (179.300)

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

prdvided as to the quantity of each commodity class being consumed in each region.
Thus, a generalized 6rigin—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 variatio?n 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 pattetrns 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
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TABLE 3-18

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

Tank cars (specification
section):

Cargo Tanks (specification
selection):

Portable Tanks (specification
section):

103 (179.200); 103W (179.200);
1034 (179.200); 103AW
(179.200); 103B (179.200);
103BW (179.200); 104 (179.200);
104W (179.200); 105A100
(179.100); 105A100W (179.100);
111A60F1 (179.200); 111A60W1
(179.200); 111A60W2 (179.200);
111A700F2 (179.200); 111A60W5
(179.200); 111A100W4 (179.200)

MC 303; MC 310; MC 3113 MC 312
(178.343)

DOT 57 (178.253); DOT 60
(178.255)
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Arsenal near Denver. This data showed that 92 metric tons (10.1 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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Figure 3-12. CENSUS REGIONS AND GEOGRAPHIAC DIVISIONS OF THE UNITED STATES

! !

EHINIESS
2 w£§§x\§\jﬁ

LAY

e
Al ASKA
MILES
0 200 400
[ S T} A |

¢

HAWAIL

TEXAS

S.DAK.

R

WIS,

[

East North Central

US DEPAKTMUNT OF vt il

BUREAU OF T cEnsud



ORIGIN-DESTINATION OF SODIUM COMPOUNDS
‘ (SODIUM HYDROSULFIDE)

Census
Geographic
Division
Pacific
Mountain

West North Central |

West South Central
East North Central

East South Central

South Atlantic

Middle Atlantic

New England
TOTAL (U.S.)

TABLE 3-19

Quantity

Produced

In Region
(Thousands of
Metric Tons)

3-52

Quantity

. Consumed

‘In Region
(Thousands of
Metric Tons)

1
5
15
14

Iq ~ o o

N
(9]



TABLE 3-20

ORIGIN-DESTINATION OF MISCELLANEOUS ACRYLIC

ORGANIC CHEMICAL PRODUCTS (ACETONE,
ACRYLONITRILE, ETHYL ACRYLATE)

Census
Geographic
Division
Pacific
Mountain
West North Central

" West South Central

East North Central
East South Central
South Atlantic
Middle Atlantic
New England

TOTAL (U.S.)

Quantity

Produced

In Region
(Thousands of
Metric Tons)

T,

60
25
387
550
158
82
276

3-53

Quantity

Consumed

In Region
(Thousands of
Metric Tons)

88
25
131
642
336
374
399
498 .
45
2,538




TABLE 3-21

ORIGIN-DESTINATION OF MISCELLANEOUS CYCLIC

ORGANIC CHEMICAL PRODUCTS (STYRENE)

Census
Geographic
Division
Pacific
Mountain
West North Central
West South Central
East North Central
East South Central
South Atlantic '
Middle Atlantic
New England
TOTAL (U.S.)

Quantity

Produced

In Region
(Thousands of
Metric Tons)

3-54

Quantity
Consumed
In Region
(Thousands of
Metric Tons)
69
130
6
180
107
86"
U7
2,807
646
4,078




ORIGIN-DESTINATION OF ALCOHOLS

Census
Geographic
Division
Pacific
Mountain

West North Central'

West South Central
East North Central
East South Central
South Atlantic
Middle Atlantic
New England

TOTAL (U.S.)

TABLE 3-22

(METHANOL)

In Region
{Thousands of
Metric Tons)

Quantity
Produced

-Quantity

Consumed

In Region
(Thousands of
Metric Tons)

2,050
20
308
837
610
367
418
323
108
5,041




TABLE 3-23

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

Quantity Quantity-

Produced Consumed

Census In Region In Region -

Geographice (Thousands of \ (Thousands of

Division Metric Tons) Metric Tons)
Pacific | .- 3
Mountain ‘ » - -
West North Central .- 153
West South Central 1,088 ‘ 804
East North Central L - 16
East South Central = 19
South Atlantiec :- : 73
Middle Atlantic o : - 20
New England _ - -

TOTAL (U.S.) 1,088 - 1,088
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Census
Geographic
Division
Pacific
Mountain
West North Central
West South Central
East North Central
East South Central
South Atlantic
Middle Atlantic
New England

TABLE 3-24

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

Quantity

Produced

In Region
(Thousands of
Metric Tons)

Quantity

Consumed

In Region |
(Thousands of
Metric Tons)

3-57

|

na
na
na
na
na
na

ha’

na

na

na
na
na
na
na
na
na
na



ORIGIN-DESTINATION OF INDUSTRIAL

Census
Geographic
Division
Pacific
Mountain
West North Central
West South Central
East North Central

East South Central

South Atlantic

Middle Atlantic

New England
TOTAL (U.S.)

TABLE 3-25

INORGANIC ACIDS
(HYDROCYANIC ACID)

Quantity

Produced

In Region
(Thousands of
Metric Tons)

Quantity

Consumed

In Region
(Thousands of
Metric Tons¥)

1

- P N NN VT U

# Ninety-seven percent of the HCN 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 thr

production.

3-58
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TABLE 3-26

ORIGIN-DESTINATION OF LIQUEFIED

Census
Geographic
- Division
Pacific
Mountain
) West North Central
—_ » West South Central
East North Central
East South Central
South Atlantic
Middle Atlantic
New England
TOTAL (U.S.)

,7

PETROLEUM AND -COAL GASES
(ISOBUTANE, PROPYLENE)

Quantity

Produced

In Region
(Thousands of
Metric Tone<’

240
T
162
8,425
755
148
65
467

|

10,269

3-59

Quantity

Consumed

In Region
(Thousands of
Metric Tons)

1,206
176
913

1,512
572

2,432

2,397
874
187

10,269 .



TABLE 3-27

ORIGIN-DESTINATION OF INDUSTRIAL GASES, NEC

Census
Geographic
Division
Pacific
Mountain
West North Central
West South Central
East North Central
East South Central
South Atlantic
Middle Atlantic
New England
TOTAL (U.S.)

(METHYL BROMIDE)

Quantity

Produced

In Region
(Thousands of

Metric Tons)

na
|
na
{

na -

na
-
na
na
na

na

3-60

Quantity

Consumed

In Region
(Thousands of
Metric Tons)

35

15

67

53
1,014
181
264

. 1,629
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Census
Geographic
Division
Pacific
Mountain ‘
West North Central
West South Central
East North Central
East South Central
South Atlantic
Middle Atlantic
New England
TOTAL (U.S.)

TABLE 3-28

ORIGIN-DESTINATION OF SODIUM ALKALIES
(SODIUM HYDROXIDE)

Quantity

Produced

In Region
(Thousands of
Metric Tons)

8,

1y
1,

79

13,

3-61

939
295
679
768
293
325
466

8Ly

Quantity

Consumed

In Region
(Thousands of
Metric Tons)

1,077
215
479

2,168

2,722

1,062

2,506

3,204

411

13,844



TABLE 3-29

ORIGIN-DESTINATION OF CRUDE PRODUCTS
FROM COAL AND PETROLEUM TAR

(TOLUENE)
Quaptity Quantity
‘ Produced ‘ Consumed
Census In Region In Region
Geographic (Thousands of (Thousands of
Division Metriec Tons) Metric.Tons)
Pacific , uy -
Mountain , X -
West North Central 13 ' . -
West South Central 398 372
East North Central \ 92 -
East South Central _ 14 154
South Atlantic 22 -
Middle Atlantic | 57 65
New England 11 -

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: 1I-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 i
|
ROUTE AND DESTINATION: I-25 SOUTH!TO I-10
WEST TO DAVIS MONTHAN AFB, AZ %
ROUTE AND DESTINATION: I-70 WEST io I-15 TO
HWY 58 TO HWY 14 TO HWY 101 TO VANDENBERG AFB, CA

|
i
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Figure 3-14.
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. methods,

4, ACCIDENT ASSESSMENT
i

‘ Accident statistics for 1971 through 1980 involving the additional 16 chemicals
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
accidents and for 54 percent of the h1ghway and 42 percent of the rail accidents
occurring from 1971 to 1980 Sodium hydroxxde involvement in accidents was the next
highest with 17 percent of the total accxdents‘, 21 percent of highway and 12 percent of
rail accidents. The remaining materials v{rithi significant accident rates over this time
period included the LAP:G's; isobutane and prc:;pylene, acetone, toluene, styrene, -vlinyl
acetate, ethyl acrylate and acryloniti-ile. On‘% a modal basis, acetone, methyl bromide,
methanol, sodium hydrosulfide, sodium hydroixide and toluene were involved in more
accidents 'by high\;vay, while acetone cya%nohydrin, acrylonitrile, ethyl acrylate,
hydrocyanic acid, LPGs, styrene and vinyl acetate were involved in more accidents by
rail. Most of the fatalities and injuries whlchr occurred in this sample were associated
with accidents involving LPGs. This is also tru¢ of the accident costs. The total costs of
the accidents from 1971-1980 involving thes:e materialsis a}pproximately $25 million
which averages $4,700 per accident. i )

The following sections present an assesfsment of 29 NTSB-investigated accidents
and the events at Mississauga in Ontario, Canagda in terms of initial reéponse, emergency
special equipment and materials, on-scene coqrdination and communications, hazardous
materials identification and location, release handling procedures, firefighting
procedures, cleanup and disposal procedurezs, structural integrity assessment and

{
wreckage removal procedures. ‘

A listing of the accidenfs studied can be found in Table 4-2. These accidents
involved both rail and 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, moré 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
occurred in both urban and rural areas under widely differing climatic conditfons and
provide a broad representative sample of"‘accidenf_"‘types";vand conditions, materials
involved, hazards encountered, respdnse efforts _rhburited, emergency response

capabilities and the dif'ferilng perceptions of the effectifrenes's” of accident handling




TABLE 4-1
CHEMICAL/PROPELLANT ACCIDENTS (1971-1980)

pap
-

MODE OF TRANSPORTATION INVOLVED IN ACCIDENT FATALITIES INJURIES ACCIDENT COST
. {$1000's)
HIGHWAY RAILROAD
Average Average
Average Number Number
Total Number Total Per- Total Per— of Fatali- of Total Average
Number of Number centage Number centage ties Injuries Cost Cost
Chemical/ of Accidents of of Total of of Total Total Per Total Per of Per
Propellant Accidents Per Year Accidents Accidents Accidents Accidents Number Accident Number Accident Accidents Accident
Acetone 281 28.1 222 ) 9 59 21 0 0 10 0.06 318.56 1.13
Acetone
Cyanochydrin 1 0.1 0 0 1 100 0 1] 0 0 0 0
Acrylonitrile 83 8.3 31 37 52 63 2 0.02 6 0.07 682.52 8.22
Aerozine-50 0 0 0 0 0 0 0 [ 0 0 0 0
Ethyl
Acrylate 84 8 19 23 65 77 0 0 7 0.08 152.12 1.81
Hydrocyanic
acid 7 0.7 3 43 .4 57 0 4 4 0 0.01 0
Isobutane
(LPG file) 808* 84 245 30 563 70 55 0.07 668 0.84 18,523.27 23.15

* The values for isobutane and propylene are combined in one category for all liquefied petroleum gases and so were only counted once. Thus, the total number of
accidents in artificially higher.
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TABLE 4-1 (cont'd) -
- . MODE OF TRANSPORTATION INVOLVED IN ACCIDENT FATALITIES INJURIES ACCIDENT COST
. - ($1000's)
HIGHWAY RAILROAD :
N ‘ Average Average
: Average o Number - Number, -
Total Number Total Per- . Total . Per- of Fatali- : L of - " Total © . Average
Number " of Number centage - Number centage ) ties . Injuries Cost™ ~ Cost
Chemical/ of Accidents of of Total of of Total Total Per Total Per - * of N Per
Propellant Accidents Per Year Accidents Accidents Accidents Accidents . Number Accident Number Accident Accidents Accident
Methanol 2,647 264.7 1,752 66 895 34 ’ 4 -0 314 - 0.12 3,903.98 1.47
Methyl : . C . ‘ .
Bromide .35 3.5 .33 94 2 6 0 - 0 ’ 6 " 0.17 36.16 1.03
& Monomethyla- : . .
";) -mine nitrate - 0 A 0 0 0 ' 0 (1] o 0 ] 0 . 1]
Propylene .
(LPG file) 808% 84 245 30 563 70 55 0.07 ’ 668 0.84 18,523.27 23.15
- Sodium ) e e+ e i i e S e e .
Hydrosulfide 2 [{ 2 ~ 100 0 0 0 0 0 ) 1.05 - 0.53
S})d_ium . - :
Hydroxide 939 © 939 ) 684 13 -255 27 2 0 202 0.22 660.36 0.70
Styrene, -
Monomer 134 134 31 23 103 77 "0 0 12 0.09 298.89 2.23
" Toluene : 277 27.7 217 78 60 22 0 0 9 0.03 235.22 0.85
Vinyl ‘Acetate 84 8.4 22 26 62 74 0 0 16 0.19 44059 5.25

TOTAL " 5,382% 538 8,261 61 2,121 39 63* 0.01 1,244 0.23 24,953.84 4.64



Date

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

03/09/172

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
. . . 1
colllslom

Dr: i

Dr i

Dr |
|
1

Tank truck/

car |
collisioni

Tank truck

i
Tank truck

Truck

Dr

Rail yard
accident

Semitrailer
overturn

4-4

Conditions

te puncture, release,

fire explosion; vinyl

chloride, ethylene oxide
explodes

15te LPG; Army EQD vent &
burn 2tec

te NH,; rupture & release;
couplér blow, brittle
steel at ambient T of 4C°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

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

Coupler override, puncture

te propylene - explosion/
fire

h
LPG 9200 g&1 spill



-

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
02122178
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

»Houstdn, TX

Glen Ellyn,
IL '

Beattyville,
KY ‘

Pensacola,
FL

‘Waverly, TN

Youngstown,
FL

Lewisville,

AK

Type

Semitrailer
overturn 1

Dr

Railyard
accident

Railyard
accident

Railyard }
accident

Semitrailer
overturn

Tank truck

overturn
|

Dr . %
Tank truc&
Dr
Dr
Dr

Dr.

4-5

TABLE 4-2 (cont'd)

Conditions

Propylene 7,200 gal spill;
fire impingement & rupture

Ttc 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, fire,
explosion

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

2te NH3 punctured,
release

Subsequent rupture,
ignition, explosion LPG tec

2te Cl, punctured, release

tec vinyl chloride rupture,

‘explosion, fire



ucxel

var

Date

10/17/78

04/08/79

11/08/79

11/10/79

11/11/79

NOTE: Dr
te
LPG
NH3
Clz

Place

Claxton, KY
(Dawson
Springs, KY;
Princeton,
KY)

Cresﬁview,
FL '

Inwobd, IN

Mississauga
Ontario,
Canada

Molino, FL

= derailment
= tank ‘car

= liquefied petroleum gas

= ammonia

= chlorine

TABLE ¥-2 (cont'd)

Dr

Dr

Dr

A Dr

Dr

Tige«‘

4-6

|
|
i

alcohol,

Conditions

Vinyl chloride,

- ethyl acrylate; vent and

burn te vinyl chloride

2tc NH, rupture, rocket

1tc Cl3 leaking

Fire, release acetic

anhydride, isobutyl
ethylacrylate,
methacrylic acid, butyl
cellosolve

22tc LPG, Cl,, styrene,
toluene, caustic soda; Ttec
LPG ruptured; 3tc LPG
ruptured, exploded; te C12
punctured, leaking

6 LPG te, te ethanol,
sStyrene monomer, acetone;
4 LPG tc on fire; vent and
burn all 9te
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The methodoloéy used in the assessment of the mitigation. activiti.es'..inu the

acc1dents involved: - ‘?'f ‘ i

] " Cataloging’ the acc1dents chronolog1ca11y.

K ' Identifying ‘and cataloging 1nformatlon relevant to each acc1dent and
each. accident mitigation act1|v1ty on a hazardous material
tra’nsportation accident evaluation data sheet.

e . Performmg ‘an assessment of each activity for the purpose of"
" identifying - chronological changes/lmprovements in any area of‘
“hazardous materlals transportatlon accident mitigation.

The followxng sectlons present the results of thls m—depth a.nalys1s.

4.1 NOTIFICATION/EMERGENCY RESPONDERS

As a result of an m—depth procedural ana1y51s of hazardous -materials

- transportation accxdents it was observed that emergency response personnel were, for

the most part, not1f1ed of the accident by elther the rallroad conductor, truck driver,
carrier's dlspatcher or local citizens. Other individuals’ and orgamzatlons were “also
involved 1nc1denta11y m the reporting of hazardous materials acc1dents to local
emergency response orgamzatmns. _These xncluded fire department personnel passmg
motorxsts, local res1dents, state police- department personnel and other railroad
employees, but the occurrence of these 1nd1v1duals/orgamzatlons notifying emergency

response personnel was. less frequent than not:f1cat1on by the carrier personnel involved.

For all the acc1dents rev1ewed notlflcatlon time of emergency response personnel.
ranged between one and thlrty (30) mmutes. It was found that notlfxcatlon time did not
significantly change over the accident time span reviewed. However, notification time
should "always be _mmmnzed so that emergency response personnel can be called and
arrive on-scene within a few minutes after an accident occurs. . Improved guideiines for

notification of emergency response personnel need to be developed to ensure that

-properly tralned and equlpped 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,'pol'ice, and other emergency response teams were relatively short

once notification was effected.. The need for accurate information, especially the

identity and hazards of the material(s) involved, was repeatedly highlighted as fire

‘ vfighters 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

4-7
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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 existing local or
state contingency plans which were implemented/used on-scene. However, for the period

1974 through 1979, this figure increased to 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 snec:flc annexes be developed for 1ntegrat10n mto ‘each
state/community. contmgency plan whlch deals specifically with response to hazardous
matenals transporatlon acc1dents. It is believed that hazardous material contmgency
plans are needed for: txmely and safe response to hazardous materials transportatlon
accidents. The descrrptxon of components and mechanzsms for developmg and utilizing.

hazardous material tra"nﬂs'po'rtatiOn accident "contingency plans by local communitie's are .

" discussed in detail infSectidn 5 of this report.

4.3 EMEIRGENCY SPECIAL E‘QUIPMENT AND MATERIALS'
- For 9 (31 percent) of the 29 accidents revrewed m-depth it was observed that no

reference was made to spec1ahzed equlpment and materials avallable on-scene at the

transportatlon emergency. In fact, at an additional 9 (31 percent) of the transportatlon

‘acc1dents rev1ewed the only emergency special equlpment and materials ava:lable on-

scene were normal operatmnal firefighting apparatus and ambulances. Of the remadining
11 (38 percent) of the hazardous material transportation accidents reviewed emergency

special equipment and materlals mcluded gas masks, self-contained breathmg apparatus,

' commumcatlons equlpment' ‘material 1dent1f1catlon 1nformat1on such as "chem cards;"

use of a helicopter for air surveillance of vapor- clouds and evacuatlon, mobile hazardous
material emergency response van; analytxcal momtormg equ1pment, mobile command

post; and exploswe dev1ces for "vent and burn" operations.

The utlhzatlon of ‘special emergency equzpment, materzals, and techmques at
serlous transportatlon acc1dents has not become standard procedure until the last few

years . -and still appears to depend on- the resources, sophlst1cat10n and pre—plannmg done

in ‘the commumty in; whlch the acc1dent occurs.

- For. xnformatmn concernings the types of personal protective clothing, ‘gear,
equlpment and treatment chemicals whlch should be used on—scene refer to Sections 3. 1.6

‘and 3.1 7 of the Task 4 "Draft Guldelmes \danual "

4.4 ON-SCENE YCOOR?DINATION: AND CQMMUNICATIONS

. ._4.4.'1>'Hi'ghway Accidents

The local county or state police - arei typically the first emergency response
personnel to arrive on~scene:. This may occur because a pohce patrol vehicle is in the

v1c1n1ty of the acc1dent and the offlcer has seen or heard the accxdent, passing motorists

" may pass on the 1nformvat10n or ‘he may have been notified of the accident via radio
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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 ill-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

complete assessment of the accident site from several 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 appointed of necessity.
This is in large part due to the requirements of National Oil and Hazardous Substances
Pollution Contingency Plan, but also because of the increasing awareness 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)
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or the U.S. Coast Guard ‘In other cases, OSCs are- typlcally a member of dxfferent
response agencies (1 e., f1re department, Civil Defense Agency, state pohce) and are

designated in the local/state emergency plan.

~ Railroads have complamed in the past about the sometimes inconsistent direction

_ of the OSC which may confhct with state and local offzc:al dictates. Thus it is.necessary
‘ that effectlve mterface between the federal state and local authorities be pre~planned

- to preclude confusmn and 1ncon51stency The management prlorxtles of the accident also

ought to be detailed. and understood by all parties involved since each has his own

: prlmary priority and thls can lead to teams workmg against one another or unw1tt1ngly

undoing prev1ous accomphshments.

4.5 HAZARDOUS MATERIAL D)ENTIFICATION AND LOCATION

An analy515 of the methods used for 1dent1fymg and locating hazardous materlals

involved in rallroad and hlghway transportation accidents was performed. It was

observed that methods for 1dent1fy1ng a hazardous material ranged from the use of tank
placards; smell of materlal use of waybill, b1ll-of—ladmg, consist or "chem card" _ .
documentation; spec1f1c serv1ce stenc1111ng, to contact with CHEMTREC. In one instance
DOT placards were. burned in a flre requlnng the use of other documentation for
1dent1fy1ng the commodlty hazard class. For both the hlghway and rail modes it appears

that no major 1mprovements were made durmg 1968 through 1979 for visually 1dent1fy1ng

- -the hazardous materlals 1nv01ved Recent enactment of the DOT regulatmn whlch

* requires the use of UN 1dent1f1catxon numbers on DOT placards may prove to be a

significant 1mprovement in the identification of hazardous materials involved on—scene,

‘but this 1mproveme'nt will require increased distribution of rnanuals which provide the

code key for identifying the hazardous materials by UN numbers. This information ¢an

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

are needed, espe_cial'ly: those which can be used remotely. At:‘ this time; however, any

such techniques are stl_ll.in the devel_opment‘al stages.

4. 6 RELEASE HANDLING PROCEDURES

The exammatmn of release handhng procedures used ‘at ra11 -and highway accidents

' yielded the following methods: (1) allowmg‘the material to burn out; (2) venting and -

'b_urning 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; and (5) in-
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" field transfer to other contalners. Several of the accidents, however, resulted in rupture

release, explosion and flre and no release handling procedures could be apphed

The methods used for handhng releases of HMs appear to be dependent on the
accident condltlons, the nature and condition of the HM released and ava11ab111ty of
equipment and materlals for approaching and patching/plugging leaks and equlpment for

1n—f1e1d transfer of 'ladmg. :

The phllosophy of handhng releases of compressed, flammable gases 1nvolvmg fire
appears to have shlfted from. allowing the material to burn out at equlhbrlum to
accelerat-mg burmng.b‘y'further venting the container. By allowing material to burn out
under ambient conditiohs exposures to unpretected individuals would be long—te‘rm‘ small
concentration exposures., The problem with this approach 1s that it often took- several
days_for the matenal to burn completely and this stopped commerce on the same rail lme
or highway; necess1tated citizens being away from their homes for long perlods of time;

and substantlally 1ncreased the overall costs associated with the accident.

The options for handlmg releases of hazardous material can be prlorltlzed based
upon financial and t1me constramts, probable exposure to resident populatlon and - safety
risk to responding personnel This rankmg shown below has been developed based on the

aforementioned factqrs,, 0

Financial " Probable Safety Risk to

Release Handhng . and Time Exposures Responding
Approach - % Constraints to Population Personnel
Patch or plug leak Low cost, Low A 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
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It must be noted, ho.i,vfé;ver, that vent and burn operations can he performed only under
rigorous controls’ in”r.ie'}ri:‘qi‘t'e areas of low population density because the risk associated

with this method to_i:_'nﬁgpt_écted individuals is very high.

4.7 FIREFIGHTING PROCEDURES .

The analysis:'.d:f::j:’[f:ir_é,fighting procedures used on-scene reveals that two activities
were always perforiﬁéti at the aécident site. First, intact tank containers near or
impinged by fire wveré.:"cooled with deluge water spray. This was done to cool and
" maintain the tempeﬁ?{cﬁ:e -of the tahk, thus minimizing the risk of a tank rupture or a
BLEVE. Second, haz‘fa'i‘j&o'\'ls 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 vapprba'ch or ensuing explosions caused .firefighters to draw back and
reposition. Other spbit‘ fires on-scene or nearby were also handled effectively by the

firefighting teams.

- Firefighters ';al‘sé.'uSe fog water spray to knock down hazardous vapors such as
ammonia and chlorine at aﬂ accident scene. However; care must be taken when directing
water streams at leakipg containers or problems like the one in Mississauga may occur.
The accident in Missi.ssfiauvga saw the puncture of a car of chlorine along with several LPG
fires and other HM r}eie’_ases‘. To reduce Cl, vapors, .firefigh‘ters applied water to the tank

~car. Water entered the tank car, reacted with Cl, to form a solid chlorine hydrate. The
car was subsequently kpa.tched, but it took 4 days to vacuum pump the Cl; to a tank truck

because of the solid re_éidue;

Fire hazards were increased at some of the accidents reviewed because the
accident occurred 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 yeax;s. Another problem historically associated with firefighting
at hazardous materials transportation accidents is the lack of adequate tréining of
~ response personnel. However, mahy training programs have been developed by the DOT,

' DPOD and NFPA on this subject‘ and fire fighting personnei appear to be. better prepared

today for handling fires associated with hazardous materials accidents.
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4.3 CLEANUP AND DISPOSAL |

The analysis of 'cieanup and -d'isposal' activities indicated very little information
concerning this phase of "accident management. Some difficulties identified during the
cleanup and disposalr eperations for the accidents under investigation include: ‘e'dding.
water to a concentrated pool of spilled material ceusing' violent splattering ai;xd .b_oiling;
inability to arrive at ‘a consensus on cleanup and disposal method by all parties involved
due to the lack of @j‘iﬂi«tten guidelines; unnecessary venting of material in 4 'hAighly
populated area; uncontrolled runoff of contaminated firefighfing and tank cbol’ing water

into water bodies; and contamination of underground water supplies.
Based upon the ,bé;“va‘il'ability of information, it was observed that not until 1978 did
any major efforts in the_ cleanup and disposal methods area occur. This was pi'bbably_ due

to two factors. First, the National Oil and Hazardous Substances Pollution Contingency

' Plan was updated end.»expanded in 1978. This measure established a ceofdinated

mechanism for on-site yac_‘cident management through the National Response Team and
the designated regione{'l'_‘response team and on-scene coordin.ator- with a specific mandate
to mitigate hazards while minimizing environmental pollution. 'Secend, EPA «w_as‘and is
performing extensive,rf"esearch 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 d‘i‘sbo'sal of
hazardous residues 'fqliowing the passage of the Resource Conservation and Recovery Act
(1976) and promulgeti'oﬂ of regulations by EPA in 1980 concerning disposal of"he‘z_'zh'-does
wastes. The ‘regulati'cj:ns-place stringent requirements on the where, how 'and_:ih‘f‘what
hazardous wastes may be disposed. Thus, these regulations along with the requiremvents
the Clean Water Act o‘f 1978 and the Superfund bill of 1979, clearly put a cohsﬁde;eble
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 _tb £ill this need for cleanup and disposal expertise, end their

appearance at HM transportation emergencies is becoming common place.

" 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 must be continuously updated because of the continual development,
manufacture and transportatio. of new hazardous materials.. Recommended cleanup and
giisposal 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 IN:TEGR,ITY'

The exammatlon of act1v1t1es related to the on-site assessrnent of tank.car and

hlghway tank truck structural 1ntegr1ty indicate that very little, if any, effort has

‘historically been made in terms of identifying damage modes and assessing the structural
'integrity of dtanks da'm»,aged in accidents. This review showed that ‘tanks have suffered
. damage in several 'wa'y; ‘including coupler impact and puncture of tank head; ‘wheel cuts
" and burns; 1mpact damage from other vehicles; fire 1mp1ngement, rail punctures, 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 1nc1ud1ng; 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 tan_k‘c.ar»structural integrity. The AAR methodology for visually assessing

tank car structuralvi_'nt"egrity was analyéed uéing fracture mechanics. Based upon this -

-investigation it was foﬁnd,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

increéasing personal rlsk ‘because there is no way to indicate imminent tank failure. The

potential apphcatlon of-acoustic emission (AE) technology to the remote 1dent1f1cat10n of
tank car structural 1ntegr1ty is bemg examined as an alternate method. This approach
would provide the safe and continuous monitoring of tank car structural integrity, thus

allowing rapid evacuatlons of personnel and equ1pment if necessary

Improved guldel»lnes 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 acc1dent occurred. However, wreckage removal operatlons

at railroad accidents are much more complex than highway accidents due to the

. multitude of cars and hazardous materials which may be involved at one time. Several
-commercial organizations have characteristically responded to rail transportation

.accidents.. These orgamzatmns include Hulcher Emergency Services and Isrmghausen

Crane Manufacturmg Company. * A few ra11roads, however, have developed their own

. response teams _and.have,wre_'ckage removal equipment for use. Based on the review of
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the NTSB- 1nvest1gated accxdents, it appears that the major lmprovement An wreck-
clearing operations smce 1968 has been the use of analytical momtormg equ1pment for
the purpose of measurmg toxic and flammable concentrations in the accident area prior
to entering the scene.’ It was observed at a 1968 accident that wreckage removal was
performed during product transfer operations from a damaged tank car into a semi-
trailer tanker. This could present an extremely hazardous situati”on to wreckage removal
personnel because, if a leak had occurred, 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 prac.-tié:‘es' was
Waverly, TN in which a'_damag‘ed. tank car believed stabilized ruptured and exploded just
before transfer operatfons were to begin, The tank car which later ruptured was r;loved
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 apPearecL 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 phllosophy of wreckage removal personnel is that the
scene of a hazardous matenal ‘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 techmiques 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 concernmc SOA accident management techniques from the accidents
reviewed. These 1nc1ude'

1. Notification time for contacting .emergency response personnel did
not significantly change between 1968 and 1979.

2. The on-scene arrival times for fn-e, 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 responsé to HM transportatmn accidents.
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4, . The utilizdtion 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
commumty in which the accident occurs. )

5. Response personnel at highway accidents have not s1gn1f1cant1y
changed their communications techniques nor are changes indicated 1n
coordmatlng response efforts at the scene., -

6. On—scene ‘communication and - coordination techmques at ra1lroad
accidents have changed significantly.

7. During 1968 through 1979 no major improvements-were made for
v1sua11y 1dent1fy1ng the HM involved on-scene.

8. - The method used for handling réleases 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 unt11 1978 until any major efforts in cleanup and dlsposal
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 acc1dent analysis, it can be seen that trends, 1mprovements
and changes have been made in accident management activities since 1968.
Unfortunately, not all}geographlc areas and emergency vresponse organizations
have experienced a-unifo;'m growth in their accident managexnen_t capabilities.
Thus, a SOA of local'HM 'resp‘onse capabilities was performed to identify i.n‘

greater detail the spec1f1c areas and concerns of mun1c1pa1 emergency response

' organizations for handhng HM transportatlon accidents as a mechanism for
. providing improved  crisis management techniques. = The results of this

“investigation are presented in Section 5.
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management techniques" for hazardous material transportation accidents.

5. ASSESSMENT OF METHODS FOR IMPLEMENTING
CRISIS MANAGEMENT TECHNIQUES USED-BY POLICE,

FIRE CHIEFS MAYORS AND OTHER DISASTER RESPONSE OFFICERS

assessment 1nvolved the followmg steps:

This selection was made because these localities either:

Methodology for the collection of 1nformatlon from each of the ten}

cities v1s1ted

Ident1f1cat10n of each community's emergency response capabilities
for handhng hazardous materials transportation acc1dents, 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 ana1y51s were:

: Baltlmore, MD

Los Angeles, CA
Nashvxlle, TN

_Newark NJ

: Pensacola,v FL

Sacrament;o, CA
Tallahassee, FL

' 'Waverly, TN,

Wilmington, DE

. Youngstown (Panama Clty), FL

This section . presents an assessment of various methods to implement crisis
The

{1) have significant

amounts of hazardous. materials trafflc through them, (2) have been sites of past serious

accidents from which past performance and plannmg 1mprovements could be evaluated;

or (3) have already done spe¢1f1c work in contmgency 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 emergenc9 preparedness directors, police chiefs, fire chiefs, mayors, and
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health officials. Contacts were initiated by telephone and letter and were f,on”cswéd up
with personal visits,“ivnterviews‘ and additional correspondence. Written and verbal
procedures, methods»‘a'ndtguidelines existing in each city, county or state for handling

hazardous materials transportation emergencies were obtained.

At the beginrring,of each rneeting a brief presentation, entitled "Aséessnjent of
Techniques, Plans, Training Aids and -Resources for Hazardous Material Aeci__»denfs,'",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
techniques, plans, training aids and resources for management of hazardous material
transportation acciden:cs, _which will enable local decision-—makers to assess vtheir

programs and make improvements, when possible.

The type of information teques;ced fell into the following categories: c'ontingency
planning; personnel training; specialized personnel, equipment and gear; and problems

encounted or foreseen in handling hazardous materials transportation accidents.

Each commumty was asked if they had developed a specific local contlngency plan
for handling hazardous matenals 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 materxals
transportation acc1dent. . Also, orgamzatlonal respons1b111t1es of all local emergency
response service orgamzatxons who would be on-scene and at what level they would

interact with Federal State and industrial response groups were 1dent1f1ed

The nature and  extent of response personnel training programs especially in
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.

An inventory of specialiAzed response personnel, equipment and materials was
taken for each community. This indicated the level of sophistication in handling an
emergency. This inVentory, however, could not be used as a basis of assessing "total
response eapabilities" because it was found that cities‘- having a high population and
purchasing power also had an equally high level of sophistication with respect to
specialized personnel equlpn' ent and gear. Small population centers in proximity to

large c1t1es often rehed on the response capablhtles of laroer néarby c1t1es For
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‘example, Youngstow.n"'i.FL relies on Panama City, FL and Waverly, ‘TNA relies'on.Na‘sh—ville,
TN. I ‘ ' " '

Each city was elso asked to identify difficulties which had been encountered or
_could be encountered at a future hazardous materials transportation acc1dent This
mformatxon was necessary so that recommendations for improved CrlSlS management
techniques could address these issues. These recommendations could be’ used as a

mechanism’ by local declsxon—makers for updating their existing techniques, plans,

trammg aids and resources.

5.2 EMERGENCY RESPONSE CAPABILITIES IN TEN SELECTED CITIES

Figure 5-1" shows the geographlc locatlon of the cities selected for examination.
" Information on each.city's crisis management 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 basm Baltlmore City Emergency Operations Plan which deals with all
‘emergencies. This plan has specific guldehnes for handling hazardous matenals

transportation emergencxes.

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

o . The Office of Civil Defense is in~charge of contingency planning and coordination

of agencies on-scene as well as procuring requ1red resources for use on-scene such

- as personnel, equipment and materials (e.g.,  arrange for living accomodations,
obtain cranes and trailers, etc.). :

° The Baltimore Flre Department has an advisory committee (i.e., Hazardous
Materials Task Force) which has specialized persomnel, 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 Baltunore has access to the
USCG CHRIS system. : ' '

e .The fire department is familiar with and has used CHEMTREC (Chemical
Transportation Emergency Center) for technical assmtance at hazardous materlals
transportation accidents.

) Concerning hazardous materials training, all fire depé.rtment personnel take the
NFPA hazardous - material course entitled "Handling Hazardous Materials

Transportation Emergencies."

o - 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 respond with specizlized
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 ata 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 hosp1tals 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 prdper'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
workmg away from the-incident.

- All protectlve 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 flushmg, cooling, or absorptlon should be
considered and stretched where indicated.
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Specific procedures are also identified for chlorine leaks (MOP 6'2,'-8-‘1A).,"spi11
incident-sorbent booms (MOP 600-4), disposable surgical masks (MOP 600-7),

FIRES . INVOLVING FLAMMABLE GASES SHOULD NOT 'BEV

EXTINGUISHED UNLESS THE FLOW OF GAS CAN BE STOPPED -

Commun1cat10ns will be maintained at all times between operatmg '
task force and Fire Communications Bureau. E

As wind direction and veloc1ty are extremely important in relation to
chemical 'spills  or leaks, the followmg format will be used by Fire
Commumcatlons Bureau when giving wind conditions:

Wlnd 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)

' 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 Captaln 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 operatlons. '

If type of materlal is known, all pertinent 1nformat10n, such as f1re,.
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\

verlfled .
3. When requested by the fireground commander.

prevention of .contamination of domestic water supplies (MOP 603-4),

protection-fireboats (MOP 605), accidents-derailments railroad right-of-way (MOP
633-1) and oil, chemical and noxious material spill 1nc1dents (MOP 644, 644-1, 644~

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

In case of an vacc1den"c-dera1lment 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.
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- Fire Communlcatxons will notify the railroad 1nvolved by calhng one
of the followmg 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, 1nc1dent 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 hos_e
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

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 spec1f1c contmgency plan devoted to
hazardous materials response.

All fire c¢hief 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 i,'s\:op_erational 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 dlsposal companies prov1de basic training to response personnel
in the area. :

Los Angeles personnel have taken the NFPA hazardous materials tralnmg program
and used portlons of 1t as the basis for developing their own.

Los Angeles personnel have a close working relationship with the chemlcal
manufacturers in the area so they will prov1de technical assistance on—scene 1f
requested by the 1nc1dent commander, LT

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

CHP has predes1gnated highway routes in Cahforma where hlghway vehlcles
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- "Exploswes
Routes and Stopping Places." o

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, exploswes, loadmg,

cargo and portable tanks, selection of explosives routes and emergencies.

From this manual (HPM 84.2) the following information was ascertained i 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 acc1dent—-
disabled vehxcles 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 offlcer 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 precautlons to be.
taken.

B. Phase II. The dispatch center promptly notifies appropria‘te
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.

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.
(b) Protective clothing and equipment.
(o) Ability to enter contaminated area for rescue

and/or commodity identification.
(@) First aid to the injured.
(e) Coordination with the poison control center.

CHEMTREC. The Chemical Transpor’tation Emergency

Center (CHEMTREC) is a voluntary project of industry,

sponsored and supported by the Chemical Manufacturers
Association, and 1is 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. '

() 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
(chemical, trade, or shipping name and hazard
class, if any). If shipper or manufacturer
assistance is required, this should be clearly
stated.

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

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

4 Shippers. Shippers may be able to assist in emergenéiés,
especially if transporting their own products as privateA :

-.carriers. With for-hire carriers, it may be possible to o

determine shipper from shipping documents.

(5) 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) 421-4990.. 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 5614312,

"shall be contacted in all such cases. Dispatch .of
disposal teams from the nearest base .will be
coordinated from this central point.

(8) Division Motor Carrier Safety Units. Motor Carrier
Safety Personnel may be able to help identify products
and their hazards, especially when products are unknown
or marginally dangerous, or when it is necessary. to
locate the shipper or carrier.

C. Phase II. The final phase i$ reloading and cleanup, including -
decontamination if necessary. When a highway has been
restored to safe use, Departmental participation may- be
terminated with the concurrence of CALTRANS or other
public agency personnel concerned with cleanup and disposal.

These include:

Tank - No Fire. 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.

Upright Tank - Intense Fire. A tank exposed to an intense fire, and

which contains certain unstable materials, may be hazardous. The
Chem card manual contains specific information on these materials.
Tank rupture is possible and evacuation to a distance of 1,500 feet is
advisable. '
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5.2.3

- 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 relat1ons, knowledge of liability;
and acc1dent reportmg

Nashville, TN

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

Two problem areas in which Nashville feels that improvements are needed include
communications 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
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.

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
with releases of hazardous materials. Also, the team utilizes two mobile response
vans. These vans are equipped with a CHLOREP kit, burn-off equipment, breathing
apparatus, cutting torch, personal protective clothing, disposal drums and lime for
neutralization. The Nashville area has established an agreement with the State
which provides that the State of Tennessee will provide the emergency response
equipment if Nashville will be in charge of responding to hazardous material
incidents in central Tennessee. Nashville estimates that they cazn 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
and other emergency response organizations can be activated by pushing only one
button for each organization. All emergency vehicles carry the DOT Emergency
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Response Guidebook, but the react team has a library of other emergency _r'eébonse
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 pohcy for
handling hazardous materials. HMRAC is comprised of personnel from emergency.
response, academic and industrial concerns.

Concerning trammg 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 Coordmatmg
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 agenc1es of other
cities, counties and concerned private agencies. ‘

5.2.4 Newark, NJ

Newark has a general contingency plan for emergencies whlch does not spec1f1ca11y
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 chermcal
manufacturing companies so that the manufacturers will provide response teams in
the event of an emergency. The chemical manufacturers train, prov1de techmcal '
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 busmess 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 resporise time
of any firefighting unit in the county is 5 minutes.

The procedure for notlfymg 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 a 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 equ1pped 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 tearns. :
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Escambia county ‘operates thelr own hazardous materlals 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 indivit@u}ils are required to take at a
minimum the NFPA courses. : A '

The county is equipped with a mobile response van, moblle ambulance (Wthh can
transport 10 individuals at- once - carries 100 ‘stretchers), and has' a mobile
command post. - ‘ ‘ : S

v

The mobile command post (which was. used at: Mohno, FL) is a 55-foot modlfled bus
which is equipped with a meetmg 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 prov1des 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 personneI' are filtered through the county's Office
-of Civil Defense -and Disaster Preparedness. This provides for coordinated response -
activities.

5.2.6 SacramentoLCA

()

Each emergency response vehiclé carrys the DOT Emergency Response Gu1debook

Battalion. chief vehicle also carries the AAR - ‘Emergency Handling of. Hazardous
Materials in Surface Transporatahon -

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 I.T. Corp., for testing and identifying
materials. The response time that I T. Corp. requires to arrive at Sacramento is
roughly two hours. :

Sacramento has not developed spec1f1c guidelines for handling hazardous materlals
transportation accidents, but relies on the response guidelines identified in the DOT:
and AAR response manuals for on-scene actions. However, Sac¢ramento has
developed guidelines for approachmg, locating and securmg fire apparatus near the’
scene of an accident.

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
program was developed from prepackaged programs such as those developed from
NFPA,California Fire Marshall's: office, etc. Each captain is also given this
training. All other firc 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 wh:ch 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 bAounded 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 ’expefienced 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 trammg

“from full—-tlme tramlng 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 mumicipal airport.

Fire department is equtpped with a mobile response van and has analytical testmg
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 respon51b111t1es for
fire, police, emergency medical and health/rehabilitative services personnel. °

The Tallahassee fire department is equipped with Scott air packs, acid su1ts and
other personal protectlve 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.

5.2.8 Waverly, TN

Waverly has no spec1f1c guidelines for handling hazardous materials acc1dents, 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. '

Three chemical _eompanies 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 f1re department 's operatlng revenue these services had to be
sacrificed. :

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

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 ¥ire Training Academy handles training of all f1ref1ghters 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.



-

Neither the fire nor police departments have specific procedures for handling
hazardous materials releases except for radicactive 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 Operatior;ls_Plan contains a hazardous 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. '

The plans identifies designated responmsibilities 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 aftention, take only

necessary - life-saving actions prior to the arrival of a qualified
hazardous materials 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
5-1.

Attachment No. 2 of Annex G to the Bay County Natural Disasters Operations Plan
contains details of emergency procedures for local authorities when handling
hazardous materials. These include:
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AR TABLE 5- 1
HAZARDOUS SUBSTANCE SPILL REPORT

I.  REPORTER EEE*,”

A.

© can be contacted for further irformation at’

T (Agency)

{Location)

II. LOCATION OF INCIDENT

A.

B.

-Building or Company Name

Structure-

Addresss

City L o ' County

Roadway: )
Highway or Street Name

Nearest Intersection

0ff-Shore .
Nearest - 1dent1fy1ng landmarks (Beach name, pler, nearby

road, street ete.

I1I. TYPE OF INcIﬁENI

A.

0il Spill .
Substance - - Quantity

Sﬁip';_____Oilfield __._ Pipeline ;ﬁailhoad
Name offéhip, ete. R ‘

. Radiological Incident

1. Nature of Incident:

a. fLoss of control

b. Lost source.

c. Radiation producing device

d. Exposure

e. Transportation accident

f. Nuclear weapon

2. Radloa¢t1ve material 1nvolved amoun@ . ?



TABLE 5~1 (cont'd)

C. Other Hézardous Material
Substance” Quantity
Generic Names ' '

» - Solid, Liquid Gas
IV. CAUSE OF INCIDENT :

Describe ' ‘

INJURIES _ v

Injured ' To which hospital were injured taken?

' inumberi
Are injuréd persons contaminated? Yes __ No __ Nos.
Were injured persons exposed? Yes _ - No ___ Nos. e

-VI.

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?

VII. ADDITIONAL INFORMATION AND COMMENTS
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e,

Take all fea31b1e steps necessary to protect or save human llfe.r_'f,f'

Safeguard property insofar as practical.

Take actlons to contaln and/or prevent the spread of the materlal |

Spread sand or other collection agents, build dike, etc.

Keep the public as far from the scene of the incidert as reasonably_
possible. Prevent souvenir hunting and handling of debris. In the case:.
of a nuclearyweapons incident, keep the public at least 2,000 feet

away.

Isolate for further examlnatlon those persons who may have. had -
contact 'with the material. Obtain names and address of those«_'

mvolved.

Remove 1nJured persons from the areas with as little direct personal
contact as pos_s1b1e. 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—expdsed individual.

Flrst aid for contaiminated persons consists of cleansmg 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. '

If 1nc1de’nts -involve fire or material subject to blowing in the wmd

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.

In a vehicle accident involt‘ring hazardous material, detour all traffic -

around the accident scene. - If this is not possible, move the vehicle or
vehicles involved the shortest distance necessary to clear the right-

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.

Do not eat, drink, or smoke in the accident area. Do not use food.or

drinking water that may have been in contact with materlal from the
incident area. .

Take only necesscry emergency actions prior to ‘the arrival of a
qualified hazardous materials specialist and/or physician.

Y
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° The County'Pla'nf;_'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 resSources and have pre-identified materials which may be needed
on-scene prior to:the occurrence of an accident.

° Fire departmen_tfeqi'i,ipr.n ent consists of breathing apparatus and turn-out gear.

e °~  Civil Defense 'p’péfﬁ'es and cooordinates specialized equipment utilization on-scene
and is equipped with a communications van, breathing apparatus and jump suits.

? The county has o_nIy two copies.of the DOT Emergency Response Guidebook.

° Emergency responée vehicles are not equipped with the DOT guide.

e 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;piovides a critical assessment of methods used in each city. for
~ implementing crisis managemeﬁt 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 x;aaterialé training
programs; and specialized response.personnel; -equipment and gear for use on-scene.
Also, any problems .th‘e «cities may have encountered or expected to encounter in handling

hazardous materials traﬂsportation accidents were identified.

_Each of the ten cities reviewed has -.experienced a  hazardous material
‘ tvransvportation 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,
chloriné, ethylene oxide, liquefied hydrogen, hydrazine, methanol, methyl bromide,
propane, propylene, sodium hydroxide, styrene, foluene, UDMH and vinyl acetate. The
remaining 12, acetone cyanohydrin, aerozine-50, ethyl acrylate, hydrocyanic acid,
isobutahe, monomethylamine nitrate, sodium hydrosulfide, monomethylhydrazine,
liquefied okygen,‘ vinyl chlo‘ride,,NzO‘L and butadiene were not involved in accidents in
these cities. during‘.1971—1980,. Table 5-2 has been prepared to show the accident
involvement by hazardous materials fréquency for the ten cities visited. Table 5-3 has

also been prepared to show the distribution of accidents for the chemicals and



‘ TABLE 5-2 ,
MATERIAL INVOLVEMENT IN ALL CITIES

, . Number of Pet. of

Rank Material Accidents Sample
1 Sodium hydroxide 26 23.5
2 Methanol . ' 15 13.5
3 -Acetone - L 14 12.6
4 Anhydrous Ammonia 13 11.7
5 Toluene ‘ 9 8.1
Propane _ -9 - 8.1
7 Acrylonitrile oy 3.6
- Chlorine . y 3.6
9 Propylene 3 2.7
Styrene . 3 2.7
' Vinyl Acetate . .3 2.7
12 Methyl bromide 2. 1.8
UDMH 2 1.8
. LH : 2 1.8
15 Et%ylene oxide’ 1 0.9
-Hydrazine 1 0.9
TOTAL 111 100%
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TABLE 5-3

ACCIDENT HISTORIES OF THE CHEMICALS AND

'PROPELLANTS IN THE CITIES EXAMINED

Acetone
Acrylonitrile
Anhydrous Ammonia
Chlorine

Ethylene Oxide
Hydrazine .f
Liquefied Hydrogen
Methanol |
Methyl Bromide
Propane

Propylene

Sodium Hydroxide’
Styrene

Toluene

Unsymmetrical
Dimethlhydrazine

Vinyl Acetate

TOTAL.

.- N — o Baltimore, MD

21 .

w Los Angeles, CA.

F—

32

Nashville,

TN

.16

5-23

NJ

w Newark,

-

Pensacola, FL

cA

. Sacramento,

11

Tallahassee,

FL

Waverly, TN

NV = Wilmington, DE

FL

Youngstown,

Total

S
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in excess of $4.6 mllhon.

propellants by c1ty The DOT Materxals Transportatlon Bureau's data base for the perlod
1970 through 1980 was used. Usmg the average hazardous materials acc1dent cost of

$41,900 for 1976 through 1980 and based on the number of accxdents in each of the ten

 cities, the estimated acc1dent cost resulting from the 16 chemlcals and propellants was

Table 5-4 shows the estimated loss to each city as a result of acc1dents 1nvolv1ng

the 16 chemlcals and propellants. ‘Thus it can be seen that each of these commumtles

vdoes have the need for response capab111t1es for handling p0551b1e hazardous materlals

transportation acczdents. The analy51s of the response capabilities in each of the c1t1es is

presented in the followmg sectlons.

5.3.1 Contingency Planning for Hazardous Materials Transportation Accidents’ ,. : -

i1
’

5.3.1.1 Overview® .of Community vEmergency R@oonse PlanninL,,-, and
Recommendatlons for Improved Community Plans

STL's "Draft Guldelmes Manual" conducted for project F04611- -80-C- 0046 showed

that municipalities havmg pre~established contingency plans for handling emergency
situations were betterz prepared for handling the hazardous environment surroundmg the
occurrence of hazardous nlaterials transportation accidents than those areas that‘-had not
pre—planned With the 1ncreasmg awareness of the potentxal consequences of an acc1dent
involving hazardous materlals, many commumtles (e gy Nashv1lle, TN; Sacramento, CA;
Baltimore, MD) have developed plans: spec1f1cally aimed at dealing with the hazards

posed during an acc1dent 1nvolvmg hazardous materials. However, many local1t1es have

not prepared or are not awatre of ex:stlng hazardous materials transportatlon accident

contingency plans. Thls fact can be exemphfled by such transportatlon acc1dents as
Beattyville, KY and Youngstown, FL. In fact, communities Wthh have contmgency plans

usually have a large commumty—mmded chem1ca1 manufacturer in the area or have had a

" major transportation acc1den—t which has’ forced commumty 1nvolvement and awareness.

' It is recommended that a v1able commumty contmgency plan for hazardous
materials transportatlon acc1dents be. developed for every locality and that .this plan
contain the following information: '

‘¢ . Hazardous material slupplng routes and volum es. through community;

® Commumty transportation network in terms of possible evacuation routes
~and access: by emergency services; . - '

] . Location of spec1a11zed personnel; materials, and equipment in community or

" nearest location adequate to handle hazardous mraterials- emergenc1es, :
'el‘ﬁ, .
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TABLE 5-4

‘ESTIMATED LOSSES DUE TO INCIDENTS
INVOLVING THE 16 CHEMICALS AND PROPELLANTS

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 ' 544.7 .
Pensacola, FL 7 293.3%
Sacramento, CA- . : 11 460.9
Tallahassee, FL -2 83.8
Waverly, TN, 1 41.9%
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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® , Appropnate segments of the emergency response community, w1th clearly
defmed 1nd1v1dua1 roles, responsibilities and statutory author1t1es, o KR

° Methods for accessmg relevant techmcal assistance sources, and

° De51gnated commumcatlons network (radio frequency, network cha.nnel. '
siren) to-alert the public and to handle communications between/from the
Communications Command Center, the accident site and other off-scene
support orgamzatlons. : e

These toplcs are d1scussed in subsequent paragraphs in this section. At least ‘two
states, California and Vlrglma, have conducted studies to assess the volume of hazardous
materials travelmg along various segments of the state's” transportatron network
However, because’ local emergency responders- (1.e, fire, ‘police, med1cal) are the first
groups on-scene, it ‘is’ recommended that an. 1nventory of hazardous materlal traff1c be
conducted at the local commumty level as well as the state level. The city. or reglonal
planning office mlght be the loglcal orgamzatlon to be charged with performmg this duty
and possibly some" other dut1es associated with mun1c1pa1 contigency pre—plannmg
Statutes may dlctate someone else. The important thrng-ls to have .some organlzatwn

responsible.

It is recommended that an mventory of the. commumty transportation network be_'

- conducted. Also, thermophys1cal/chem1cal data should be compiled for the hazardous :

commodities being transported through a, commumty Based on current emergency
response practices, thls information should be carrled in. the cars of each emergency
service "chief" (i.e., de51gnated on-scene coordmator or his representatxve) The types of
commod1ty mformatmn which the "chief" should carry 1nclude spec1f1c grav1ty, ‘vapor.

dens1ty, explosive 11m1ts, toxicity levels -and f1ref1ghtmg/f1rst-a1d 1nformat1on.A a -

The catalo‘g of' appropriate secments of the _ response commumty, their

responsibilities and authorlty should also include an 1nventory of . spec1al1zed hazardous

" material response teams in, or avallable to, the commumty including local emergency

serv1ces (fire, pohce, medlcal), mdustnal 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:

e name and address of key pe'rsons/contacts,
‘o ‘24~hour emergency phone numbers
® .800 toll—free telephone numbers, if available
° what resources they can prov1de

Other personnel or organiz at10nal 1nform ation whlch should be 1ndexed includes:

- —~- @-- - response speciality (e.g., firefighting, wreck ha.ndlmg, cleanup, dlsposal)
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e specific commodlty expertise

. _ avallablllty of spec1ahzed equipment and matenals

The inventory 'of specialized ‘equipment and materials suitable for hazardous .
materlals traveling through a community should identify: ‘
° - materials and equlpment needed for each hazardous mater1als being. shipped

. locatzon and’ availability of materlals and equzpment at public fac:ht]es and
commerc1a1/1ndustr1a1 facilities -

Techmcal ass15tance -may be obtained in several ways. | 'l'he Ch‘emical
Transportat:on 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 action"s for an identified HM and get the shipper in direct céntact with
the emergency scene. If the HM happens to be one for which a segment of the ‘chemical
industry has developed spec1al response teams {(e.g., the CHLOREP teams of the chlorine
industry through the Chlorine Institute)y CHEMTREC alerts such groups. The chemical
manufacturers and shippers are the most knowledgeable about the HM(s) .they.produc’e
" and ship and are in the best position to provide technical assistance at the accident
scene. CHEMTREC’ lnformation per se is "cookbook" for specific commodities and no
‘judgments or recommendatlons are offered. |

" The National Response Center (NRC), operated by the U.S. Coast Guard (800/424-
8802) in conjunction w1th its joint responsbilities with EPA in handlmg water spllls of
hazardous substances, hkew1se is operated around-the- ~clock and has a direct txe-m‘ with

CHEMTREC through a’ wrltten agreement. T : , o

The Coast Guard and EPA have joint regional response teaxns, with designated on-
scene coordinators (.C$C),, which are dispatched to th scene if either EPA or the Coast
Guard deems it neeessary;' These teams can provide 'technical advice and/or actually
conduct oleanup and disposal operations, if necessary. In addition, the NRC has
computer programs.'for predicting the diSpersi_on of spillevd 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.

There are several cleanup. and disposal contractors who specialize in han?dling
~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 re1y> on a contractor. Normally, the shipper and

carrier agree on how" the matter will be handled, so it does not become a problem.
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A number of shippers provide a company 800 emérgency number on shipping

papers and sometimes on the tank cars or cargo tanks.

Without adequate, fully—coordmated commumcatlons, it is 1mp0551b1e to handle a
HM transportation e,r‘n_,erg_ency successfully The commumcatmns network must enable
those groups at the 'scene to communicate within their respective disciplines, and
between disciplinesv and with the OSC. Additionally, the OSC must have dirve’ct._,co.ntact
with all the off—scene'isupport activities (e.g., aerial sﬁrveillance, weather service, and
hospitals) and shipper, carrier, local, State and Federal officials and response éehte‘rs
(e.g., NRC and CHEM_TREC) and the neWs media. All of these communicatiq_ns must be

on a non~-interfering basis.

Most of the émérgency services organizations have communciations systems. The
important thing is to tie all communication into a centralized communication cer:x‘té.r. A
system of priorities must be established as to who and what takes precédéncé. If
possible, assignment of specific frequencies' to the various groups is recommended.
"Ham" operators, particularly, may be a valua}:)le 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 t'q hazardous
material transportation acéidents given in Section 5.3.1.1, Table 5-5 has beeh prgpé;'.ed 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 contingenc‘y{ plz;n for
handling hazardous materials transportation accidents it appears’ that Ithe 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 followmc components in thelr contingency plan:

o Knowledge of type of hazardous materials and their transport routes in
proximity of the community; -

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

® Inventory of specialized personnel equlpment and materials which could be
used on-scene; and

® - On-site responsibilities of local emergency response organizations.

The cities wHic‘h did not 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 responsé. 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

Lbs Angeles, CA
Nashville,

TN

Newark, NJ

FL

Pensacola,

CA

Sacramento,

FL

Tallahassee,
Waverly, TN

Wilmington, DE

YouﬁgstOwn,

FL

(Panama City)

Identified hazardous material

. shipping routés“éhd*Volumes

'%fCo munity. transportatlon network

:"terms of possible evacuation

‘routes and also access to

emergency services’

' Speciflc’hazardoué materials
- response guldellnes/contlngency

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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Criteria

TABLE 5-5 (cont'd)

MD

Baltimore,

Los Angeles, CA

Nashville, TN
Newark, NJ

FL

Pensacola,

CA

Sacramento,
Tallahassee, FL

Wayerly; TN

Wilmington, DE

Youngstown; FL
(Panama City)

List of specialized response

personnel:

- name and address of key e o
persons/contacts

~ 24-hour emergency phone numbers e o

- resources of group listed o

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 e
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 have appeared
on-scene
- a method for 1dent1fy1ng and
accounting for individuals who
may have authority on-scene
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5.3.2 Trammg of Emer&ncy Response Personnel

There are a number of training courses available which are taught by gove1nment,
industry, educatlona.l, institutes and: consultmg organizations aimed specifically at
responders to 'hazai-datis; materials incidents. These courses vary ’from formal academic
class sessions to slidé-ﬁ,tape presentations, with an insructor's guide and student WOrkbook,
to the home—study, (cbrrespondence) course. The siide-tap’e courses run from five to
twenty hours of clas.s:\tiirﬁé.' They may or mé.y not be modular (i.e., deal with topical

areas such as hazardous materlals identification, decision-making and seekmg ‘technical

Hazardous mat.e_vri:a‘lK training courses stress planning but also present some basic
inforhation concerning,the nature of hazardous materials; how to identify spilled/leaking
material; where to 'find.t'echnical‘help; danger assessment; decision-making; and to a
cetain extent some ge’hélfalb procedures for on-scene actions such as cont'rollin'g ag¢cess to
the area, eyacuat"io_n,. _ ~su1;vei11ai1ce of wvapor ' clouds, firefighting, rescue and
communications. )'],'I:.g;'lsome instan-ces, thére is ‘hands-on training such as use of
pc}lyurethane foam"_for"seéling 'holes in drums or diking liquid pools, applying metal

patches to tank car héles by means of bolts or stopping leaks with wooden plugs: These

are useful techniques,r:bl‘it‘ have limited application to specific situations. Heavy-reliance
:_must still be placed on the spec1ahsts from the varous dzscxphnes 1nv01ved These

specialists operate and make decisions based predominately on their own experlence and

knowledge and, with.few exceptions, perform tasks without the benefit of written
procedures, particularly with respect to cargo transfer, wreckage removal, cleanup and
disposal. Although these courses give some attention to restoring the scene to nérmal,

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 nomﬁographs, slide r.ﬁles, pocket lrnanuals, checklists, brochures, guides,
films, video tapes, slid.eA—tAape-cbmbinations, feference books, data bases, resource lists
and charts. The U.S. Department of Transportation's Materials Transportation Bureau
provides, free-of—charg'é,' quantities of a number of hazardous materials training aids to
emergené:y service organizations. Others may be purchased from the Government or
private companies. Rail carriers, in cbnjunction with the Chemical Manufactuzjers
Asgsociation, are 'put»tihg on hazardous -mate'rials. transportation emergency training

courses in communities where chemical shippers are located or through which rail lines

run.
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The U. s. Depa‘rtment of ‘Transportation, Research and- Special 'Pi-og'rams_
Admm1strat1on, Matenals ‘Transportation Bureau has compxled a list of 342 organlzatlons

offering training courses on hazardous materlals transportatlon.

Regardless of the type of:- act1v1ty - 1mmed1ate response,- ha:zard mi‘tigation, cargo
transfer, wreckage. removal cleanup and d1sposa1 or the specialist d15c1p11ne 1nvolved -
training must assure that procedures are understood and utilized - to accomphsh the
following four items:

1 Provide adequa_te on—scene communications
2. Evaluate/assess the situation, hazards ahd 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 pr‘oper authOrity. It
is very essential that specific information about the ,accident be provided in this i'eport
so that the response network may be actlvated and those involved can have a. reasonable
idea of the nature of the acc1dent and hazardous materials mvolved Tralmnc in how,
when, what and to whom to report a hazardous‘materlal accident is the first czuter;on.. 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

particulaf ‘_i'espo'nse discipline, between groups and with fhe on-scene cOordihat,or (OSC)
are complex but vital. "I'herefore', training is’ ‘required in the propef» 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: ,
® To understand the interface VYetween different communication modes,
‘ frequenc1es and equipm ent, : R
° 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 recogmze and expedite priority communications;
° " To deal effectivelj; with the news media, by };roviding 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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e To know ‘how to use communications to coordinate effectively the many
activities. taking place on-scene and as backup, so that such activities do not
interfere with or jeopardize safety of each group and that resources. are used
most effectwely. '

- The various v_,__;,euspgr_xse groups and individual specialists need communications
training in order tq«leéin: proper procedures for maintaining constant contact with in
their particular groi;béj"éb})that everyone is always accounted for, prompt escape action
may be taken if the‘-ijiieecil}'arises, and the OSC can be provided with the latest fa.cts_‘on

conditions, progress, problems and needs.

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

mentioned, reporting an incident.

The news me'di‘e',c‘an be a real help or can compound the problem. Making the
news media aware of and, where possible, a participent in hezafdous material spill
response training, can make it a strong positive force in a real emergency. - Training
courses need to contai‘nv é'p‘ertion showfng how i‘he news media can assist in.the event of
an accident. News medla representatives should be 1nc1uded in the preparation of the

commumtys HM emergency response plan and in training courses that are given.

Al persons wh'_o. will be concerned with a spxll must have further training in
‘evalua’.tion/asses.sment? methods, decision-making, the procedures required in their

specific activities and awareness of how their actions impact others. :

5.3.2.2 Training for D;e‘cision—Makers,

It is imperative that trammg be designed to meet the needs of all decision~
makers. Dependmg upon the individual responszblhnes and the partlcular types of
activities involved, training can range from checkoff lists to computer—alded decision-
making methods. Essentiarlv to all decision-making is consideration of the situation or
problem, the alternative courses of aetien, 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 detalled discussion of tralnmg 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. Essenfially, these involve
obtaining facts and analyzmg them. Training is vital to assure that those mvolved with
the emergency know what information is necessary, how it may be obtained a.nd 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 resourc_es,e'kist and
how they can be used"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; :

o predict the downwind toxic or flammable vapor concentration x'zersus
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 ¢onditions which pose additional dangers;

) assess risks;

° determine hazards; and ‘

® monitor the scene for toxic or flammable vapor levels and forvé\irid‘ence of

personnel 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.l.This fourth
aspect of training d'éals with the actual field operations and what type of procedural
training deals with the actual field operations and what type of procedural training is
appropriate‘to each. of the specializeti 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 cargé t'ransfer
means). Trammg can help train crew members and truck drivers:

o to understand the HM's aboard, their hazards and the precautlonary
procedures they can use in the event of an accident; :

o assist them in seeking response help;
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o convey HM information to response personnel; and

° otherwise cooperate with authorities on-scene.
There are continued haza.rds at chemical and propellant spill scenes and the degree or
nature may change. Training for on-scene persqnnel 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 undetrstands 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, wreékage removal, cleanup and disposal operations.
Hazard mitigation involves any means for reducing or eliminating the hazard or threat,
so it cuts across thé full spectrum of on-scene activities. Tra'ining 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 (Panam'a 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 sufficient 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‘tré.ining 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.” I

The NFPA hazardous materials training course provides emergency resi)onse
persoﬁnel with information on hazardous materials in-transit; definitions, classes” and
dangerous propertiés' of hazardous materials; recognizing and identifying hézairdous
materials incidents; command and control of hazardous materials incidents; and plahning

for hazardous materials emergencies.

Of the seven rci‘ties which utilize the NF¥FPA hazardous mé.terials training course,
five use this curriculum in conjunction with specially designed city programs v_vhi;ch 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 Aéademy for
the purpose of preparing emergency response personnel in the handling of hazardous

materials emergencies.

In all of the cit'ies’ reviewed ekcept Youngstown (Panama City), FL all emé_rgency
response personnel are given some form of hazardous materials training. In Y’oﬁngstown
(Panama City), FL training is provided only to members of a hazardous materials
advisory board. It is recpmmended to the Youngstown (PanamaCity), FL area that all
efnergency respnse personnel be provided with at ‘lleast the NFPA hazardous méterials

training course.

5.3.3 Availability of Oh—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,exéhangers) and .
fire entry suits for use by responding personnel. In terms of breathing apparatuses,
regulated manifold air supply systems, assorted cannister mésks and cartridges should be

available.
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Several commercial manufacturers/suppliers produce this type of equipment. A
sample listing of a fev;7 manufacturers/suppliers is given in Table 5-6. Table 5-6 is not al_u
endorsement of any of these items or manufacturers and the types of personal protective
clothing, equipment "a_nd gear which they supply. Cheniié:‘al manufacturers, the U.S.
General Services Adxﬁinistration catalogues, telephone yellbow pages, EPA and USCG

Regional Offices are other sources of this type of information.

Local emergen_cy: services should obtain the obvious persoral protective clothing,
equipment and gear téqui‘red 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 assﬁre 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 ahalytical 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

environm’ent, 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

used with the spilled material; mixing incompatible materials may result in Worseniﬁg the
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TABLE 5-6

SOURCES OF PROTECTIVE CLOTHING, -

BREATHING APPARATUS, GEAR AND EQUIPMENT

Item

Portable resuscitation
units

Gas/vapor respirators

Breathing Apparatuses
(15-60 minute capacity).

Gas Mask (30 minute capacity)

Organic Vapor Respira£or

Acid das Respirator

. Glees} | B

-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 Apparapus

Manufacturer

Robert Shaw

3M Company

Lab Safety
Supply

Mine Safety
Appliances
(MS4)
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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 haz‘a?dous materials which flow through a community. 'Sorh‘é vé:c‘n.nmon
spill control _x;rxaterialé' available are acid and caustic neutralizing agents, diatomaqéous
earth, vermiculite,jPo:tland cement, sawdust, activated carbon and various commercial

sorbents.

5.3.3.4 Sorbent Mat:er;ials‘

<

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

initial response, produét transfer, cleanup and disposal operations at the accidenf site is
common practice. ATypiéal sorbent devices include spill control pillows, which absorb
98% of their capacity in 30 seconds (a number of these can be combined to fqrin a dike);
spill squeegee and absorbent paper. It is recommended that a stockpile of such ma't'eArials
be kept by the local: community at all times. However, if this is not fe'ésibie, the
community should ideniify the location where these supplies can be obtained ih a timely
fashion, establish coop‘erati‘ve agreements with local chemical manufacturers who would
have a supply in-house, or obtain these materials from the product transfer, cleénup and

disposal contractor directly. .

5.3.3.5 Monitoring Devices .

Monitoring devi‘ces are a necessity at hazardous materials trahspdrt‘ation-
accidents. Analytical -monitoring devices serve such functions as identifying hazardous
materials on-site and providing continuous monitoring for toxic, flammable ajp‘d‘e‘}‘:plosive
vapors during all phases of accident response. Table 5-8 is a partial listing 'sz anélytical
monitoring devices that communities should have available for use in the ‘event of a
hazardous materials transportation aécident. In fhé 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 éxclusively
for the use of a city's emergency services, borrowed from a community chemical
manufacturer or cherﬁical laboratory, obtained from a region's state emergency
prepar\edness/civﬂ defense office or acquired for use from a nearby military
installation. Fire départments have flammable vapor detectors. It is recommended that
communities obtain and pool é.s 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 Equiptn'ent ’

Similarly, heavir' .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

nghways and Transportation or through a local construction contractor.

5.3.3.7- Wreckage Removal Contractors:

)

When a transpor‘tafion-accident occurs and the services of a wreckage removal
contractor are requiredi.,on-scene, the choice of a wreckage removal contractor will
depend upon the transportatlon mode involved in the accident, the accident severlty in
terms of structural damage to equipment, proximity of accident site to contractors

facility, - and contraetors 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 :'resll)ond 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

. Isrlnghausen 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 Nlinois

Wreckage removal contractors mvolved in the response to accidents of highway
vehlcles are typlcally local towing or wreckage services. Listing of these organizations
can be found in the local telephéne directory. yellow pages. Unfortunately, their response

capahijities ‘are less sophisticated than the groups which respond to railroad accidents.
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e TABLE 5-8 |
" "ANALYTICAL MONITORING EQUIPMENT

Gas detector

Combustible gas/oxygen detector
Oxygen deficiency monitor '
Eiecthical safety hazard analyzer;g
Radiation/contamination survey meters

nInffared radiometer

Explosimeter

<Ma$s spectrometer
Colorimetric tubes.

,TABLE 5-9 l
HEAVY EQUIPMENT
Buildozer
Crane
Baékhoe“ )
Highldader
Dump trucks
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Local contingency plans should have these telephone numbers available for use in the
event of an accident.éi‘and' only those considered to be qualified and reliable should be .
© listed. | o ‘ '

Accident severity influences the level of sophistication required for _equipmept to
" be brought on—scen‘e.f» - Proximity of the accident site to the co'ntractor's’location
influences r’esponse fi"‘r'n‘.e and availability of personnel, equipment and materials. State
and local emergencf ;-eepon'se plans should have pre-identified wreckage removal firms

whic¢h are capable of reSponding to.transportation accidents that occur in a spe'cific area.

The. personnel equlpment 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 51tuat10n 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 }iev:e'l'long—term_ on-scene response capabilities. Since heavy equipment
would be needed in this instanc’e, a wreckage-removal contractor having heavy equipment |
~ would have to be con.tacted, even if this firm's facility is loceted 450 miles from the
acddeﬁt scene. Of course, response time will be increased significantly, but this should
not create a big.prob}em because wreckage removal should not begiﬁ until the situation is
stabilized. The on-s'c‘ehe‘ coordinator should not automatically discount the value-of a
wreckage removal contractor who does not have the heavy equipment, for this fn-m may
be able to assist in the short term until the better equ1pped 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 Transfef, Cleanup and Disposal Contractors

At rno'sytvhaz"ardeus materials transportation accidents the services of p;-odgct
. transfer, cleanup and -disposai pefsonnel are required. In many cases, the shipper or
~ association to vs;hich the shipper belongs mair prOvide such speeiaiized service. The
carrier should involve the shipper in the selection of a product transfer, cleanup and

'dlsposal contractor.

The community eontingency plan should identify product transfer, cleanup and
disposal contractor(s) who are capable Vo:flzmeeting the le_gelity's requirements, based on
the hazardous: materials';»being transp‘or't'e‘c.l. in the area, and in the event the shipper and

carrier elect not to handle the ar‘rangemeht or request a recommendation.



In terms of on-site product transfer, cleanup and disposal operations, the foliowing
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 spﬂled matenals as well
as state solid waste management agencies;

® Shipping container specifications required for transport of each "
chemical shipped through the area; and

® Applicable Federal, State and local regulatlons pertinent to - the K
transport of these commodities. '

Local decision makers should familiarize themselves with this 1nformat10n, so
that, when local contingency plans are developed data on the location and capab111t1es of
local waste dlsposa] facilities and availability of shipping containers requlred. for~dlsposal

based on the community's hazardous materials transportation needs will have been

identified. By so doing it is anticipated that product transfer, cleanup, and d-isposal~

activities may be pefformed 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

each of the cities had the following resources available:

. Hazardous material react team
o Mobile response van
. Speciali.zed' equipment and gear (i.e., CHLOREP patching kit, positive

pressure breathing apparatus, heavy lifting equipment, foam trucks,
analytical testing equipment, hazardous material reference hbrary, §
personal protectlve clothing, acid sults, Scott air packs, etc.).

In fifty percent of the cities visited, hazardous materials react teams are avallable
through the local fire service. These cities are Baltlmore, MD; Los Angeles, CA;
Nashville, TN; Sacramento, CA; and Tallahassee, FL. In Newark, NJ the response team
and mobile response van are ope,rated by the state and these resources are located
approximately two hours away from Newark. In Pensacola, FL response to hazardous
materials transportatioh accidents afe handled by the fire service with the local
chemical manufacturers providing techr}lical assistance., Nashville, TN provides response
capabilities to the entire central por'tion 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

~



metropolitan Nashville area has the responsibility for responding to hazardous materials
incidents at cities like Waverly, TN. This agreement was prbbably a result .of the tragic
accident at Waverly in wl;xich they did not have the capabilities to adequately handle the
assessment required. Waverly, TN also has an agreement with three chemical
manufacturers in the érea 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 eacﬁ of the emergency response

service organizations in the area.

- Al 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 hours 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 CHLOREPApatching kits, analytical tésting equipment, extensive
hazardous lmaterials : referer’ice libraries, acid suits, cascade systems, mobile
communications vehicle/command post a;1d 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.

5.3.4 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:

s . 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 contingehcy 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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commumty in their actual ‘on-scene response activities. This information is mtended 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 té-l'éﬁhone number in the

representative city is noted.

1. Development of a procedures manual which contains guidelines for -
emergency response activities at hazardous materials transportation -
accidents.’

An example_“of specific guidelines applicable to hazardous‘materials‘
transportation accidenf emergeﬁcy response activities can be found in Appendix
E. For additional information on this sitbject contact Captain James Henf}i;'
Baltimore Fii'e Departmént (Fire Prevention Bureau) at (301) 396-5752.

2. Deployment of a fire house in the given metropolitan community-
which has the responsibility of . responding exclusively to
transportation accidents and other releases involving hazardous
materials. ‘

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

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

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 equ1pment if the metropolitan area will be in charge of
respondlng to hazardous materials 1nc1dents in a specified geographic
region of the state.

~ This distribution of - specialized response personnel, gear and equip_meht is
innovative in that it brovides response capabilities on a regional basis rafhez: than upon
the individual purchasing power of a specific city. An example of this tyﬁe of system and
further information on this subject can be obtained from Chief Cooper of Nas'_hviile. A

4. An area's integration into their hazardous materials response plan of
the contact and 24-hour/day telephone number of specific types of
specialized response equ1pment such as air compressor, bomb d1sposa1 ‘
boom trucks, etc.

An example of an inventory of specialized response equipment in a contingency
plan is available from Chief Cooper of Nashville,

5. A community's attempt to identify the location and storage 'capacity‘ :
of chemical manufacturers as well as the quantitiy and type of
hazardous material shipped through the area.

An example of a city which is attempting to identify the location and quantity of
chemical manufacturérs in the area is Newark, NJ. Comments should be addressed to
Dr. Leonard Dauerman, Director of the Law and Technology Center of the New Jersey
Institute of Technology (NJIT) at (201) 645—5522.
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6. A metropolitan region which has been subdivided into 14 respomse
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 (Escémbia County).
Details of these capabilities can .'bé 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, respomnse
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 in 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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10.
11.
12.
13.
14,
15.

16.

17.

18.

19,

Improved hazardous materlals 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 visuall& 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 durlng 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 on-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 notlflcatlon 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. :

Metbods: for improved access to technical assistance after normal
business 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 oniy as"e training
tool for emergency response' personnel to simulate the mitigation of hazardous materials
transportatlon acc1dents, but it could be used by emergency response personnel at actual

hazardous matenal accxdents

~ 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 utilitycn—sc‘ene. 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 ass,essmextt‘_,is necessary so that the adequacy or inadequacy of existing
interactive systems ut'iltzed by emergency response personnel and other individuals can
be determined. Intera"ctive feedback‘systems can vary in complexity. The simplest may
"be for on-line data retneval The more sophlstlcated may be used as training snnulators,

some are actually used on—scene for management of the hazardous materlals accident.

Informatlon retrleval systems such as the Oil and Hazardous Material Techmcal
Assistance Data Sy_stems (OHMTADS), USCG's Hazardous Assessment Computer System
(HACS), Chemical 'Trans'portation Emergency Center (CHEMTREC), etc. are not
diSCussed heré 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
‘d'ispersion pattefns‘ 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 peisonnel as well as others involved in hazards mitigation activities
on-scene. A detailed overview of SOA infqrmatibn 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).
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’ The review of SOA 1nteract1ve feedback systems demonstrated that the actual'
number of ex1stmg systems -which have potentxal apphcatlon to on-—srte hazards
m1t1gatlon act1v1t1es is qu1te 11m1ted One system designed to provide an on—scene'
coordinator and other emergency response personnel 1nformatxon required on—scene is
called the “Emergenc_y -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 emergenc1es. fire; controlled or uncontrolled radloactlve radiation .
release; a1rport/a1rcraft emergencxes, military installations emergenc1es, local
emergency operatlons centers, ra11road and surface transportation emergenc1es, bulldmg'
emergencies ,(hotel,‘" apartment, commercial)j hosp1tal/med1ca1 emergenc1es, ..and
industrial m'anufacturmg plant emergencies. The system. does not current‘ly" have the
capability for use’ by emergency response personnel at a hazardous matenals

transportation acc1dent ‘because of software 11m1tat10ns.

6.2 FEASIBILITY OF . INTERACTIVE FEEDBACK SYSTEM  AS A TRAININGT_,
AID/ACCIDENT SIMULATOR ' ‘

Interactive feedback systems, as 1mplemented in computer graphlcs, have been

used for mampulatlon of basxc data presentatlons, i.e. ba.r chart, pie chart and network,

modelhng Itis a fact that personnel utilizing 1nteract1ve computer graph1cs systems ‘
can retrieve and. segregate large data bases extremely rapidly. The graphlcs of
displaying the data allows the operator to scan, and mentally absorb trends, locatlon,
relative position, etc. of the dxsplayed data. This information can effectively be used to ’

aid in the development of a 1og1cal plan for managing an ongoing accident.

‘Part of the data to be utilized in a hazardous-materlal—response interactive
graphics system should be locality specific, Examples of this may be the locatmn of
emergency response equipment, ~'schools, population centers; unusual topographlcal-

features with respect to the designated locality. A locahty could very well be a county

area or an entire‘staté. '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 1tems that are to be dlsplayed and reformat them in an’.

alternative conflguratlon on the vxsual graphlc terminal.

Another requirement for the system software is the ab111ty to plot ‘vapor: cloud

d1spers1on with. respect to the local. topograph1cal and meteorologmal condltxons. ThJS— -
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cloud should be displayed on the-graphics terminal to allow the operatof to identify areas
that may be encompassed by the anticipated movement of the vapor cloud and need to be
evacuated. Population densities should be plotted in color on the visual graphic terminal
and overlayed with the vapor cloud to allow emergency response personnel to easily
determine where they c¢an be most effective in reducing possible exposure to local
' residents from the hazardous vapor cloud. This can easily be expanded to include
dangerous situations assoc1ated with poss1b1e explosion caused by the damaged tank car
also it would portray 1mpact areas that could be effected by "vent and burn" methods 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 apphcatlons to hazardous
materials transportation acc1dent mitigation act1v1t1es These applications include
utility in community contingency pre-planning, training of civic and emergency response

community leaders as well as areal-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 typés'of information which would be beneficial to these individuals
1

includes:

® Hazardous materlal sthpmg routes and volum es through community;

° Commumty tra.nsportatlon networks and designated evacuation
routes; - ‘

. Location of specialized personnel, materials and equipment in the
community adequate to handle hazardous material emergency;

e _  Listing of appropriate segménts of the emergency response
community, their respon51b111t1es and authority; .

® Sources of technical assistance for spec1f1c commodlty 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 functlon of accident 1ocatlon
and environmental, topographic, meteorological and demographic

considerations.
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Regarding the use of an interactive feedback system for training of c1v1c a_nd
emergency response commumty leaders the system could provide great ut111ty in the
deveélopment and testing of alternatlve decision/response scenarios based on varying the
hazardous material mvolved and env1ronmenta1 conditions. In the phase ‘where - an
interactive feedback system 1is used in the development and testing of a_ltérf;‘é‘tive
decision/response systems it could be used for training emergency response pérSonﬁel_ in
handling the hazards-associated with the accident as well as a simulation: techmque to
represent an accident  which has various hazardous materials, envu-lonmental

topographical, meteorological and demographic conditions.

. For use in normative exercises an interactive feedback system would previd'e the
benefit as a practical simulation system that follows‘ a carefully designed logical
sequence with a pre-spec1f1ed "best" solution while at the same time giving 1nteract1ve

guidance to part1c1pants 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, env1ronmenta1 protectxon

officials, perhaps the local sherxff 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 graphms
interfaces comnected 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. From here the simulation control provides updated guidance to the
players to put them. on the path of the "good" solution. The perturbances to the
environment might con;sist 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
populatiens might n;igrate in or out of the accident zone, etc. It is expected that
through this simulation tool the players in charge of the eémergency 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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o : o
actual conditions and their fluctuations at the accident scene. The overall flow for the

accident/response intéraction is shown in Figure 6-2.

As a real-time accident emergency tool an interactive feed_back syét‘ém' “:}‘;‘vould
provide ready access to existing on-line data bases; serve as an on-site interface b_e{:Ween
the data bases and c'ominunicat;ions command post; and provide increased capability and
access to information. for estimating downwind vapor concentrations; esfablishing

evacuation radii based on'population densities downwind from the accident site; etc.

" Thus, it can be séen'that an interctive feedback system can be a {rersafile tool for
use in community contingency pre-planning, training and real-time emergency response.
To implement such -a system hardware and software need to be developed. The
development of software will require extensive experience in hazardous materials
response to transportatibn accidents, familiarity with local topography, demography and
response capabilities available. Interactive computer hardware systems are available but

relevant software must be developed.

6.3 POTENTIAL USERS OF INTERACTIVE FEEDBACK SYSTEM

This section identifies the individuals which would best be served by using an
interactive feedback Asys‘tem in emergency response activities at hazardous ’mét’ériéls
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 ihvestigated :
hazardous material acéid‘eﬁts as well as the events at Mississauga in Ontaf&d, Canada
have been reviewed to identify the time at which specific orgénizations respond on-

scene. The results of this analysis are shown in Figure 6-3.

The analysis showed that fire, police, industrial response teams, civil defense,
highway patrol, sheriff, red cross, carriers representative, salvation army and other
sources of technical assistance arrive on—séene within one and one-half hours after the
accident occurs. I’é 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
will be given in the development of guidelines to identify the optimum time period for
which a system could most optimally 'pro'vide utility to on-scene response personnel.
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.
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6.4 CRITERIA FOR INTERACTIVE FEEDBACK CRISIS MANAGEMENT SYSTEM

This section identifies criteria for an interactive feedback crisis management
system including hardware/software component requirements as well as training

aid/simvlation modes.. -

6.4.1 Criterié for Hafdt;va’re/Software'Component Requirements

Previous discussip.n_"has shown that an interactive feedback system has many
practical ap_plications_( in hazardous me.te'rials accident management including use as an
‘on-line data base information retrietra‘l system for pre4p1anning, training of civic and
emergency -response c:)mm‘unity leaders as well as a real-time aceident emergehcy 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 fixedrfacility
and consist of snmlar ‘components, Hardware cr1ter1a for this system and applications

" should have the followmg characterlstlcs.

1. Easily maintained;

2. Réchai-geable’ power ‘s'ources;

3. Cost-effective; _

4. Readout should not require technical interpr.etation or computation;
5_’. Hard cop}t of the results should 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 't‘eol must also have the following characteristics:

1. Portable (less than 50 1bs.) 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 condltlons,

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 not1f1cat1on through resumptlon of
normal operatioms.

3. Be interactive in the sense that the computer would prompt the user
to make dec151ons on mitigating hazards.
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10.

Software is dynamic and can be easily updated based on varying data. .
Data base 'b‘g tailored on a community specific basis.

Various colors be used for differentiating data elements and .
quantltles. .

Minimal knowledge of computer programmmg is required to operate.
the system. . .

Video display should be subdivided into two sections. In the mlddle 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 1dent1fy1ng
materials hazard class;

© commodity involved; N

° - STCC and/or UN number of the material(s) invo_ll_‘vAed;

° specification cylinder, tank car, cargo tank 91; --portable tank
container involved in accident; :

® quantity of material being shipped;

® source strength; ‘

° time since initial release;

* - leak/ho leak conditions;

° wind direction and speed;

° precipitation/condensation cohditibns;

. 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 J
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 iﬁteg'rity assessment; and

) envn-onm ental pollution considerations.

Once the commodity has been identified the user should be prov1ded
with the material's LEL, UEL, TLV, PEL at the accident scene,
boiling point, freezing point, critical temperature, critical pressure,
critical density, vapor pressure atid autoighnition temperature.
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11. Be developed so that the systems software can be made available to
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 '

‘Q 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.
o= 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 sp;-ay, fog or alcohol foéu_’n.

° Move container from fire area if you can do it without risk.

° Stay away from ends 6f tanks.

) Cool containers that are exposed to flames with water from the side until
well after fire is out.

. Fof massive fire in cargo area, use unmanned hose holder or monitor nozzles.

° Withdraw immediately in case of rising sound from \}enting safety device or

discoloration of tank.
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DOT RESPONSE GUIDE 26 (continued)
' ACETONE - UN 1090

SEillﬁ_c'tr _,L_egk

. No flares, smoking or flames in hazard area.

. Stop leak if you can do it without risk. -
Use water spray to reduce vapors.

.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 breathing, give artificial res}piration.v :

® If breathing is difficult, give oxygen.

° In case of contact with material, immediately flush skm and eyes with
running water for at least 15 minutes. _

. Remove and isolate contaminated clothing and shoes.



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 ma? explode in heat of fire.

Health Hazards'

] Poison.

° May be fat'al 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 oﬁt bf low areas.
- Isolate hazard area and deny entry. ]
- Wear positive pressure breathing apparatus and speciai protective clothing.
- FOR EMERGENCY ASSISTANCE CALL CHEMTREC (800) 424—9300

-~ Also, in case of water pollution, call local authorltles.

Fire

. Small Fires: Dry chemical, CO2, water épray— 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.

e Small Spills: Take up with sand, or other noncombustible absorbent
: material, then flush area with water. \

® Small Dry Spills: ’ - Shovel into dry cbntainers and cover; move

containers; then flush area with water.
. Large Spills: Dike far ahead of spill for later di5posa1.
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Flrst Aid o

: /DOT RESPONSE GUIDE 55 (continyed)
i ACETONE CYANOHYDRIN -~ UN 1541

° ‘Move v1ct1m to fresh air; call emergency med1ca1 care.

° If not breathing, give artificial respiration.

. If breathiﬂg is difficult, give oxygen.

) In case of contact with material, immediately flush skin or eyes w1th ‘running
water for at least 15 minutes. :

. Speed in removmg material from skin is of extreme importance., - . . :

o Remove. and isolate contammated clothing and shoes.

® _ Keep v1ct1m quiet and maintain normal body temperature.

° ~ Effects may- b_e delayed, keep victim.under observation.

~



DOT RESPONSE GUIDE 30
ACRYLONITRILE - UN 1093

POTENTIAL HAZARDS
. F1re or Explosmn _
: = e Wwill burn. May be 1gmted by heat, sparks and flames.
0" Flammable 'vapor may spread away from spill.
— e Contamer ‘may explode in heat of fire.
' ° Vapor- expl‘o‘_smn and poison hazardous indoors, outdoors or in sewers.
. Runoff tby"'s'eWer may- create fire or explosion hazard. -
- 'Health Hazards ' v
° P01son.
- ° May be fatal if inhaled, swallowed or absorbed through skin.
e - Contact may cause burns to skin and eyes.
= B . ° - 'Runo,ff..fr,om fire control or dilution water may cause pollution.
_ IN CASE OF ACCIDENT
- Keep uhneceséary people away; isolate haaard area and deny entry.
o - Stay upwind;-keepbut of low areas. .
- - Wear positifre pressure breathing apparatus and special protectivé clothing.
, - Isolate fo;: 1/2 mile in all directions if tank or tank car is involved in fire.
= - - FOR EMERGENCY ASSISTANCE CALL CHEMTREC (800) 424-9300.
' k - " Also, in case of water pollﬁtion, call lobal authorities.
— Fire
..... o’ Small Fires: Dry chemical, CO2, water spray or foam.
° Large Fires: Water spray, fog or foam. |
- © | Stay away from ends of tanks. ’

_ . Do not get water inside container. ‘

. : : ° Cool containers that are exposed to flames with water from the side unt11
g well after fire is out. ‘
. e  For massive fire in cargo area, use unmanned hose holder or monitor nozzles.
N o 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.
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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 Wafer spray to reduce vapors.

° Small Spills: Flush area with flooding amounts of water.

° - Do not get water inside containers.

. Large Spllls Dike far ahead of spill for later disposal.

First Aid ' '

. Move -victim to.fresh air; call emergerncy 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 w1th running
water for at least 15 minutes.

° Keep.victim quiet and maintain normal body ’tempeféture.

° Effects may be delayed, keep victim under observation.



DOT RESPONSE GUIDE .27

ETHYL ACRYLATE - UN 1917
STYRENE - UN 2055
TOLUENE - UN 1294

POTENTIAL HAZARDS

Fire or‘Explosionﬁ-

'
[ J

Will bui-h. 'May be ignited by heat, sparks and flames.
Flammable vapor may spread away from spill.
Contamer may explode in heat of fire.

Vapor explosmn hazard 1ndoors, outdoors or in sewers.

Runoff t0 sewer may create fire or explosion hazard.

' Health Hazard

Vapors may cause dizziness or suffocation.

; Contac_:_tfmay,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 -

Keepru:qmecessary people avaay.

Stay upWind; keep out of low areas.

Isolate :Iiézard area and deny entry.

Wear sélvf-.ccz)ntained breathing apparatus and full protéctive clothing.
Isolate for 1/2 mile in all directions if tank or tank car is involved in fire.
FOR EMER_GENCY ASSISTANCE CALL CHEMTREC (800), 424-9300.

Also, in case of water'pollution, call local authorities.

* Small Fn-&e' Dry chemical, CO2, water spray or foam.

Large Fires: Water spray, fog or foam. ,

Move container from fire area if you can do s0 w1thout 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 holdeéer or monitor nozzles.

If this is impossible, withdraw frém area and let fire burn.

Withdraw immediately in case  of rising sound from venting safety device or
discoloration of tank.



.”"DOT RESPONSE GUIDE 27 (continued)

ETHYL ACRYLATE UN 1917
R STYRENE - UN 2055
St TOLUENE - UN 1294

Spill or Leak ;-

No flares,' smoking or flames in hazard area,

.
. Stop ] leak 1f you can do it without risk.
N Use water spray to reduce vapors. ) . . . ‘
. Small Spﬂls_. ., Take up with sand, or other noncombustlble absorbent
‘material, then flush area with water. >
® Large Spllls' lee far ahead of spill for later dlsposal
. First Aid ‘
° Move v1ct1m to fresh air; call emergency medical care.
° If not breathng, glve art1f1c1al resplratlon.
° If breathlng is d1ff1cu1t, glve oxygen.
° In case of contact with material, 1mmed1ately flush skm or eyes with- runmng
water for at least 15 mmutes. )
. Remove and 1solate contammated clothmg and shoes.
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' DOT RESPONSE GUIDE 13
HYDROCYANIC ACID - UN 1051

‘POTENTIAL HAZARDS.

Fire or Explosibn “

Some of these materials are extremely flammable.

. May be iénited by heat, sparks and flames.

Flammable vapor may spread away from spill.
Container may explode in heat of fire. .

Vapor explosmn and poison ‘hazardous mdoors, outdoors or in sewers.. .

Health Hazards

Poison; extfemely hazardous.
May be fatal if inhaled or absorbed through skin.
Vapors non-irritating, deaden sense of smell.

'

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 u.nrnanned device unt11 well after fire is out.

. Isolate area unt11 gas has dispersed.



" DOT RESPONSE GUIDE 13 (continued)
HYDROCYANIC ACID - UN 1051

Spill or Leak R

° Do not touch spilled material.

] No fl,a;res, 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.

First Aid .

. Move victim to fresh air; call emergency medical care.

° If not breathng, give artificial respiratidn. o

. If breat‘hing is difficult, give oxygen.

. Remove and-isolate contaminated clothing and shoes".':'_‘

. In case of contact with material, immediately flush skm or eyes with runmng
water for at least 15 minutes.

° .‘flKeep viqtim quiet and maintain normal body temperafure.

° 'v.f_.Effects may be delayed, keep victifn under observation.
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DOT RESPONSE GUIDE 22

ISOBUTANE - UN 1969
PROPYLENE - UN 1077

POTENTIAL HAZARDS

Fire or Explosion

Extremely flammable. A

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 j)eople away.

Stay upwind; keep out of low areas.

Isolate hazard area and deny entry.

Wear positive pressure breathing apparatus and full protective clothing.
Isoléte' fo1; 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 Fn-es Dry chemic_:ai or COZ. .

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 containers that are exposed to flames with water from the side until
well after fire is out. ' B '

For massive fire in cargo area, use unmanned hose holder or monitor nozzles.

If this is impossible, withdraw from area and let fire buran.

Withdraw immediately in case of rising sound from venting safety device or
discoloration of tank., .
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DOT RESPONSE GUIDE 22 (continued)

.~ ISOBUTANE - UN 1969
. PROPYLENE - UN 1077

Spill or Leak

No flares, smoking or flames in hazard afed.

.

° Do not touch spilled material. '

. Stop leak if you can do it without risk.

e Use water spray to reduce vapors.

° Isolate area until gas has dispersed. .

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 frostbite, thaw frosted parts with water.

) Keep victim quiet and maintain normal body temperature.
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DOT RESPONSE GUIDE 28
METHANOL - UN 1230

!

POTENTIAL HAZARDS

Fire or Explosion

[

o 9
—

[ ]

[

Will burn. May be igniféd 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 "

o Poison. _
- ° May be faial if inhaled, swallowed or absorbed through skin.
L] Contact may cause burns to skin and eyes.
- ° Runoff from fire control or dilutiop water may cause pollution.
- IN CASE OF ACCIDENT
‘ - Keep unnecessary people away; isolate hazard area and deny entry.
_ - Stay upwmd keep out of low areas. ' ‘
- Wear positive pressure breathing apparatus and spec1a1 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.
) Move container from fire area if you can do it without risk.
b ° Stay away from ends of tanks. .
- ° Cobl containers that are exposed to flames with water from the side until
well after fire is out.
i * Withdraw immediately in case of rising sound from venting safety device or

discoloration of tank

3

~ 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 wdater spray to redice vapors.
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DOT RESPONSE GUIDE 28 (continued)
METHANOL - UN 1230

® Small Spills: | Take up with sand, or othe.r noncombustible absorbent
: : material, then flush area with water.

) Large Spills: Dike far ahead of spill for later disposal.

First Aid ‘ '

) M'o§e victim to fresh air; call emergency medical care.

® If not breathng, give ar.tificial respiration. o

® 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.



DOT RESPONSE GUIDE 55
METHYL BROMIDE - UN 1062

POTENTIAL HAZARDS
Health Haz ards

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 thése 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.

SE111 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 dry containers and cover; move
. containers; then flush area with water.

Large Spills: Dike far ahead of spill for later disposal.
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DOT RESPONSE GUIDE 55 {continued)
METHYL BROMIDE - UN 1062

First Aid ,

° Move victim to fresh air; call emergency medical care.

° If not breathng, give artificial respiration.

° If breathing is difficult, give oxygen.

o In case of contact with material, irhmediately flush skin 6;- eyes with running
water for at least 15 minutes. . S

® Speed in reﬁ:oving material from skin is of extreme importance.

) Remove andlisolate contaminated clothing and shoes.

e . Keep victim quiet and maintain normal bodyAtemperature.,

® Effects may be delayed, keep victim ﬁnder observation.
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DOT RESPONSE GUIDE 34
SODIUM HYDROSULFIDE - UN 2318

POTENTIAL HAZARDS

Fire of Explosion

° Will burn. May be ignited by heat, sparks and flames.
° May burn rapidly with flare—burnmg effect,
Health Hazards
e Poisonous if swallowed.
. Skin contact poisonous.
° Contact may cause burns to skin and eyes.

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 full protectwe clothing.
- FOR EMERGENCY ASSISTANCE CALL CHEMTREC (800) 424-9300.

Co- Also, in case of water pollution, call local authorities. /

Fire

° Small Fires: Dry chemical, water spray 61- foam.

o  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 i is out.

e For massive flre in cargo area, use unmanned hose holder or monitor nozzles.
e If this is impossible, withdraw from area and let fire burn. '

Spill or Leak |

o No flares, émoking or flames in i1azard area.

e Do not touch spilled material. .

° Small Dry Spills: Shovel into dry containers and cover; move

containers; then flush area with water.

-3 Large Spills: Wet down with water and dike for later disposal.
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DOT RESPONSE GUIDE 34 (continued)
SODIUM HYDROSULFIDE - UN 2318

First Aid
. Move victim to fresh 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 andisolate contaminated clothing and shoes.
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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, 011 etc.).

'Health Haz ards

©

Contact may cause‘bur‘ns to skin and eyes.

If inhaled, may be harmful.

Fire may produce irritating or poisonous gases.

Runoff from fire control or diluti%n water may-cause pollution.

IN CASE OF ACCIDENT

Spill or Leak

Keep unnec:éssary peopie 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.

N

Do not touch spilled material.

Stop leak if you can do it without r1sk {

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 w1th water.

Large Spllls' Dike far ahead of spill for later disposal.
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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.

o- 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

° Will burn. May be igﬁited by heat, sparks and flames.

® Flammable vapor may spread away from spill.

® Container may explode in heat of fire. ‘

® Vapor exp-lbsion and poison hazardous indoors, outdoors or in sewers.
. Runoff to sewer may create fire or explosion hazard. '

Healtl’:l 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.

‘® 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.

. If this is impossible, withdrawAfrom area and let fire burn.

° Withdraw immediately in case of rising sound from venting safety device or

, , discoloration of tank.
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DOT RESPONSE GUIDE 26 (continued)
-VINYL ACETATE - UN 1301

" Spill or Leak

) No flares, smokinlg 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 othef noncombustible absorbent
A material, then flush area with water. :

® Large Spills: Dike far ahead of spill for later diéposal.

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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APPENDIX B

AAR - EMERGENCY HANDLING OF HAZARDOUS MATERIALS IN SURFACE
TRANSPORTATION

ACETONE
FLAMMABLE LIQUID
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 -
flash point of 0 deg. F. It is lighter than water and soluble in water. Its 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 be ineffective

. 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, 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
o Keep upwind
® Wear boots, protective gioves, 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
@ 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



ACETONE CYANOHYDRIN
POISON B, COMBUSTIBLE
ENVIRONMENTALLY HA?ARDOUS SUBSTANCE (R0-104.54)
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 hydz"ogen 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 iﬁhalation
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 combust_ion 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

. 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

e  Use water spray to disperse vapors and dilute standing pools of liquid

Personnel Protection

® Avoid breathing vapors
. Keep upwind
e Wear self-contained breathing apparatus
° Avoid bodily contact with the material
. 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



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 polyurethane, or foamed
concrete

Absorb 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 dredgés or lifts to remove immobilized masses of pollutants
and precipitates
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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

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

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

[}

P

(]

(]

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

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

Use water spray to disperse vapors and dilute standi.ng' pools of liquid

Personnel Protection:

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 any material which may have contacted the body with copious
amounts of water or soap and and water
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Evacuation

ACRYLONITRILE (cont'd)

+

If fire becomes uncontrpollable or container is exposed to direct flame -
evacuate for a radius of 2500 feet

If material leaking (not on fire), downwind evacuation must be con51dered

Environmental Con51derat10ns - Land Spill

Dig a pit, pond, lagoon, holding area to contain liquid or solid matérial

Dike surface flow usmg soil, sand bags, foamed polyurethane., or foamed
concrete

Absorb bulk liquid with fly ash, cement powder, sawdust, or com'mercial
sorbents-

Apply "universal" gelling agent to immobilize spill

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 compressand
thicken spilled material

Inject "universal" gelling agent to solidify encircled spill and ‘increase
effectiveness of booms

Add calciufn hypochlorite

If dissolved, apply activated carbon at ten times the spilled amount in region
of 10ppm or greater concentration

Use mechanical dredges ozf'llfts to remove immobilized masses of pollutants
and precipitates

Environmental Considerations - Air Spill

]

Apply water spray or mist 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 té 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

[ ]
@
[ ]
0 R
[ ]

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

3

(-]

[}

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, and safety glasses

Do not handle broken packages without protective equipment

Wash away any material which may have contacted the body with cop1ous
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



|

HYDROCYANIC ACID SOLUTION
.. POISON A, FLAMMABLE
ENVIRONMENTALLY HAZARDOUS SUBSTANCE (RQ-10/4.54)
- STCC 4920130
UN 1613

" Hydrocyanic acid, solution is hydrocyanic acid, a gas dissolved in water.- It is a

clear colorless liqui’d with a faint aromatic odor. It is flammable through the lower

concentrations may i-“e'éluire some effort to ignite. The vapor is lighter than air, but a

flame can flash back to the -source of the leak very easﬂy Lethal amounts may bhe

absorbed throughthe skm as well as by mhalatlon.

If Material on Fire or Involved in F1re

If Materlal Not on Fire and Not Involved in Fire

Do not extmgulsh 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

Keep spa.rks, flames, and other sources of 1gn1t1on away
Keep material out of water sources and sewers

Build dikes to contain flow as necessary

Aftempt to stop leak if without hazard

Use water spray to knock—down vapors

Personnel Protection

‘Evacuation

Avoid breathmg vapors

Keep upwind

Wear self—contained breathing apparatus

Avoid bodily contact with the material

Wear full protective clothihg

Do not handle broken packavges without protective equipment

Wash away any materiai._which may have contacted the body with copious
amounts of water or soap and water »

If fire becomes u.ncontrollable or container is exposed to dn'ect flame -
evacuate for a radius of 2500 feet

If material leaking {(not on flre), evacuate for a radius of 2500 feet
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HYDROCYANIC ACID SOLUTION (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 polyurethane, or foamed
concrete ‘ ;
0 Absorb bulk liquid with fly ash or cement powder
Environmental Considerations - Water Spill -
® Neutralize with agricultural lime (slaked lime), crushed limestone, or sodium
bicarbonate

Environmental Considerations - Air Spill

0 Apply water spray or mist to knock down vapors
) Vapor knockdown water is corrosive or toxic and should be diked for
containment '

B-8
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ISOBUTANE
FLAMMABLE GAS
STCC 4905747
UN 1075

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 -l‘ea-k 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
rupture and rocket. '

If Material on Fire of .Izlvol'ved in Fire

) Do not'e}‘k't:'inguish fire unless flow can be stopped

. Use water_;_;iri 'flooding quantities as fog

° Cool all_al'ff_e'c‘ted containers with flooding quantities of water
° Apply water from as far a dista.nee as possible

If Material Not on Fire and Not Involved in Fire

. Keep sparks,‘ flames, and other sources of ignition away
® Keep matel'ial' out of water sources and sewers

. e 'Attemp't to stop lealc if without hazard
° Use water,spray to knock~down vapors

Personnel ProtectiQnA

© Avoid bl'eathing. vapors
° Keep upwind " '
° Wear.prot‘ective glovee and safety glasses
e¢  Donot handle broken packages Wlthout protective equ1pment
"o Approach fire w1th caution
Evacuation o '
e - If fire Ab‘eeomes uncontrollable or container is exposed to direct flame -
evacuate for a radius of 2500 feet
o If materlal leaking (not on fire), downwmd evacuation must be considered
-
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METHANOL
FLAMMABLE LIQUID
STCC 4909230
UN 1230

Methanol is‘a__' clear, colorless liquid. It is used to make other éheriiiléals, to

remove water from automotive and aviation fuels, as an antifreeze, and as a solvent for

various painfs and plastics. It has a flash point of 52 deg. F. It is lighter than water and

soluble in water. Its vapors are heavier than air.

If Material on Fire or _Inyolved 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 Weiter 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 necessar}l{

Attempt to stop leak if without hazard

Use water spray to disperse vapors and dilute standing pools of'liq.uid' -

" Personnel Protection

Avoid breathing vapors

Keep upwind _

Wear boots, protective gloves, and safety glasses

Do not handle broken packagz;s without protectivé equipment

Wash away any material which may have contacted the body with copious
amount of water or soap and water

H,Il.
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- SODIUM HYDROSULFIDE SOLUTION
CORROSIVE METAL, BASIC
ENVIRONMENTALLY HAZARDOUS SUBSTANCE (RQ-5000/2270)
STCC 4935268
NA 2922

Sodium Ahydfos‘gifide in solution is a colorless to light yellow colored liguid. It is
used in paper pulp‘ing,;,'ma.nufacturing dyes and dehairing hides. It is soluble in water. It
is corrosive to metals- aﬁd tissue. o

" If Material on Fire of Involved 1n Fire

* Extmgmsh fire using agent sultable for type of surrounding fire (Matenal
itself does not burn or burns with difficulty) :
e Use Wateg.tn, flo.odmg quantities as fog- \
e Apply -Wat"ejr from as far a distance as possible

If Material Not on Fire and Not Involved in Fire

@ Keep mater1a1 out of water sources and sewers
® Build dikes to contain flow as necessary

Personnel Protectlon o

. Av01d breathmg vapors or dusts

° Avoid bodxly contact with the material -

. Wear boots, protective gloves, and goggles

» Do not handle bfoken packages without protective equipment

o Wash- away ‘any material which may have contacted the body w1th coplous

~ amounts of water or soap and water ‘
. If contact w1th the material ant1c1pated wear full protective clothing

Environmental Con51deratlons - Land Spill

. Dig a pit, pond, lagoon, holding area to contain liquid or solid material
. Dike surface flow usmg soil, sand bags, foamed polyurethane, or foamed
concrete :
. Absorb bulk liquid w1th fly ash or cement powder
Environmental Con51derat10ns - Water Spill
!o -Add soda ash
] Allow to aerate \
,. ' Use mecha.mcal dredges or- hfts to remove 1mmoblhzed masses of pollutants

and precipitates

Environmental Considerations = Air Spill

e Apply Wateir spray or mist to knock down vapors

o ' . Evolves flammable hydrogen sulfide gas on contact with acids




! _ SODIUM HYDROZXIDE 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 manufactu,;ring_, petroleum refining, paper making, cleaning compoundé, and for
many other uses. The concentrated solutions will dissolve in additionall‘ water  with the
evolution of heat. It is corrosive to metals and tissue. ‘ -

If Material Involved m Fire

7

e Extlngulsh fire using agent suitable for type of surroundmg fire (Mater1a1 :
itself does not burn or burns with difficulty).

° Use water in flooding quantities as fog

o Apply water from as far a distance as possible

If Material Not Involved in Fire

® Keep material out of water sources and sewers
® Build dikes to contain flow as necessary

Personnel Protection -

® Avoid bre‘athing vapors or dusts

) Avoid bodily contact with the material

. Wear boots; protective gloves and safety glass

. Do not handle broken packages without protective equlpment o

° Wash away any material which may have contacted the body WJth copious

amounts of water or soap and water
© If contact with the material anticipated, 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, foame}d ﬁdlyurethane, or ”'foamed
concrete

° Absorb bulk liquid W-ith fly ash or cement powder

. Neﬁtral-ize with vinegar or otherbdilute acid

Environmental Considerations ~ Water Spill

° Neutralize with dilute acid or removable strong acid

Environmental Considerations - Air S}éill

o Apply water spr:;ly or mist to knock down vapors

1.

.lh"



.. STYRENE MONOMER INHIBITED
FLAMMABLE LIQUID, POLYMERIZABLE
ENVIRONMENTALLY HAZARDOUS SUBSTANCE (RQ—1000/454)
STCC 4907265
UN 2055

Styrene monomer inhibit'ed is a clear colorless liquid with an aromatic odor. It is
used to make plastlcs, pamts, and synthetic rubber, and to make other chemlcals. It has

a flash point of 90 deg F Its vapors are irritating to the eyes and mucous membranes

If it" becomes contammated or is sujected to heat, it may polymerlze. . If the

_polymerlzatlon takes__:place inside a container, the container is subject to- violent

rupture. It is lighter fhan water and insoluble in water. Its vapors are heavier than air.

" If Material on Fire or Involved in Fire

. Do not extmgulsh fire unless flow can be stopped
° Use water m flooding quantities as fog
e Solid streams of water may spread fxre
| ° Cool al'lg_af}feoted containers with flooding quantities of water
° Aliaply.wat,er-ﬁ,from as far a distance. as poseible
. Use 'alcohoi’ foam carbon dioxide or dry chemical

If Material Not on' Fu'e and Not Involved in Fire

o Keep sparks, flames, and other sources of ignition away
® Keep matenal out of water sources and sewers
. ‘_ Build dlkes to contain flow as necessary o
e E ‘Attempt to stop leak if without hazard
e  TUse water spray to knock down vapors

Personnel Protec tlon

° Av01d breathmg vapors

° ' Keep upwmd ’

°o Wear boots, protectlve 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

Evaouation ‘ _ ‘
| o If fire becomes uncontrollable or contamer is exposed to direct flame =~

'evacuate for a radius of 2500 feet

e . If material leaking (not on fire), dow’,nwind evacuation must be considered

B-13 -
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'STYRENE MONOMER INHIBITED (cont'd)

— Environmental Considerations - Land Sp111 A

° Dig a pit, pond lagoon, holdmg area to contain 11qu1d or solid matenal
_ . Dike surface flow usmg soil, sand bhags, foamed polvurethane, or’ foamed

concrete: - . :

° Absorb bulk 11qu1d with fly -ash, cement powder, sawdust, or commerc1a1
_ sorbents - _

® Apply ! umversal" gelling agent to 1mmob1hze sp111

)

Apply fluorocarbon—wa_ter foam to diminish vapor and fire hazard

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 ‘compfess and
thicken sp1lled material - L

Inject "universal" gelling agent to solidify encu-cled sp111 and increase
effectiveness of booms

If dissolved, apply activated carbon at ten tlrnes the spilled amount in reg1on

.of 10ppm or greater concentration

Remove trapped material with suction hoses

Use mechanical dredges or lifts to remove lmmoblhzed masses of pollutants
and prec1p1tates

Env1ronmental Considerations - Alr Spill

Apply water spray or mist_to knock down vapors

o

WM
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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 pressure. For
transportation it may" b’e stenched. Contact with the liquid can causeh frostbite. It is

easily 1gmted Its vapors are heavier than air, and a flame can flash back to the source

of leak very easﬂy Th1s leak can be either a liquid or vapor leak. It can asphyx1ate by

the d1sp1acement of. alr. Under fire conditions the cylinders or tank cars may v1olent1y

rupture and rocket,

If Matenal on Fire or Involved in F1re

] ‘Do not extlngulsh fire unless flow can be stopped

e  Use water in flooding quantities as fog
® Cool all.affected containers with flooding qua.ntities of water
° ~ Apply water from as far a distance as possible

- If Material Not on Fire and Not Involved in Fire

s Keep sparks, flames, and other sources of ignition away
) Keep mate-r_l_al‘out of water sources and sewers
@ Attempt to stop leak if without hazard

. Use water spray to knock-down vapors

Personnel Protection

e  Avoid breathmg vapors

° Keep upwind
i) Wear protective gloves and goggles
o Do not handle broken packages without protective equ1pment
° Approach f1re with caution
Evacuation _ ,
e If fire beeOmes uncontrollable or container is exposed to direct flame -

evacuate for -a radius of 2,500 feet

e - If material leaking (not on fire), downwind evacuation must be considered

B-15
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TOLUENE"
FLAMMABLE LIQUID

ENVIRONMENTALLY HAZARDOUS SUBSTANCE (RQ—1000/454)

STCC 4909305
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 flesh point of 40 deg. F. It is lighter than water and insoluble in

water. Its 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, and other sources of ignition away

Keep material out of water sources and sewers

Build dikes t6 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 equ1pment
Wash away any material -which may have contacted the body With::eopius

amounts of water or soap and water

-

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

Abcorb bulk liquid with ‘fly ash, cement powder, sawdust; or commercial
sorbents

Apply "universal" gelling agent to 1mmob111ze spill

Apply fluorocarbon-water foam to diminish vapor and fire hazard

vil,
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TOLUENE (cont'd)

Environmental Considerations -~ Water Spill

Use natﬁ;'al 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 1ncrease
effectiveness of booms

If d:ssolved, apply actwated carbon at ten times the spilled amount in region
of 10ppm or greater concentration

Remove ;r‘épped material with suction hoses

Use mechdnical dredges or lifts to remove immobilized masses bf pollutants
and precsztates

Env1ronmenta1 Con51derat1on Air Spill

Apply water spray or mlst to knock down vapors

B-17 -
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VINYL ACETATE
FLAMMABLE LIQUID, POLYMERIZABLE
ENVIRONMENTALLY HAZARDOUS SUBSTANCE (RQ -1000/454)
STCC 4907270
UN 1310

Vinyl acetate is .a c;lear colorless liquid. It is used to make adhesives, p:a'ipts and
plastics. It has a flash point of 18 deg. ¥. Its vapors are irritating to Athé éjres and
respiratory system.r If it is subjected to heat or becomes contaminated it is subJect to
polymerization. If thg polymerization takes place inside a container, the container is
subject to violent rupturé._ It is lighter than water and slightly soluble in water. Its
vapors are heavier than air. ~ .

If Material on Fire 4orAInvolved in Fire

° Do not extinguish fire unless flow can be stopped

° Use water in fiooding qulantities as fog

° Solid streams of water may spread fire \
o Cool all affected containers with flooding quantities of water
® Apply water from as far a distance as possible

® Use 'a_lqohol' foam, carbon dioxide or dry chemical

If Material Not on Fire and Not Involved in Fire

e Keep sparks, flames, and. other sources of ignition away

° Keep material out of water sources' and sewers

.. Build dikes to contain flow as necessary

e Attemi)t' to stop leak if without hazard

° Use water spray to disperse vapors and dilute standing pools of Ihiquidv

Personnel Protection

) Avoid breathing vapors '

° Keep upwind ‘

° Wear boots, pr‘ofecti_ve gloves, and safety glasses

° Do not handle broken packages without protective eqﬁipment

° Wash away any material which may have contacted the body with copious
amounts of water or soap ‘and water

Evacuation ‘ _

. If {ire -becomes uncontrollable or container is exposed to direct flame -
evacuate for a radius of 2500 feet

° If rna\te_rial leaking (nc;t on fire), downwind évabuation must be considered

1i.
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VINYL ACETATE (cont'd)

Em’rirohmental 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" '

Absorb- bulk liquid with fly ash, cement powder, sawdust, or commercial
sorbents

Apply "universal" gelling agent to immobilize spill

~ Apply flubrpc_arbon—wa‘ter foam to diminish vapor and fire hazard

Environmental Considerations - Water Spill

Use natural' bai'riers or oil spill control booms to limit spill motion

Use surface-active agent (e.g., detergent, soaps, alcohols) to compress and
thicken spllled material :

Inject . "universal" gelling agent to solidify encircled spill and increase
effectweness of booms’ :

If dxssolved apply activated carbon at ten times the spilled amount in regicn
of 10ppm or greater concentration

Remove trapped material with suction hoses

Use mechanical dredges or lifts to remove Immoblhzed masses of pollutants
and precipitates -

Environmental Considerations - Air Spill

Apply water sﬁray or mist to knock down vapors

Al



METHYL BROMIDE, LIQUID (INCLUDING
UP TO 2% CHLOROPICRIN)
POISON B
STCC 4921440
UN 1062

Methy! 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
absorptlon 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 of water
. Use foam, carbon dioxide or dry chemical

If Material Not Involved in Fire

e  Keep material out of water sources and sewers
. " Build dikes to contain flow as neceséary
. Attempt to stop leak if without hazard

® Use water spray to knock-down vapors

Personnel Protection

) Avoid breathing vapors
° Keep upwind'
. Wear self—containe,d breathing apparatus
° Avoid bodily contact with the material
® Wear full protective clothing
) Do not handle broken packages without protective eciuipment
° Wash away any material which may have contacted the body with coplous
amounts of water or soap and water
Evacuation
© If material legking (not on fire), downwind_ evacuation must be considered

B-20
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o TABLE C-1 SPILLS ON LAND '
. wn
L
) =z
N a
, ek
APPLICATION OR . . . wn
TYPE CONSTRUCTION METHOD " USE ADVANTAGES ‘DI SADVANTAGES " ,_rj
e ) : ) L : . . L : LT T ; : T < O-
Dikes Creafe with bulldozer or earth- Flat or sloped surface 1. Material on site 1. Natural permeablliiLy O . -
Earthen moving equipment to compact 2. Construct wlth - of soll ) =
earth (helghe depends on earth common equipment 2. Seepage through ground .g 5:‘]
type) 3. Construct quickly 3. Surface composition of [ﬁ T
‘ - * soil not suitable In
. A all cases ’ H O
Foamed Use tralined personnel to Hard, dry surfaces 1. llold up to several 1. lLeaks on wet ground %
Polyurethane construct ’ feet of warer (3) 2. itard to obtaln disper- H
W : sion device ’ 8
Foawed Use trained personnel to Flat ground 1. Better adhesion to 1. llard to obtain Enam and —
Concrete congtruct Slow moving splll subsltrates (clay/ dispersion device
' | shale/grass) 2. Must set for a tlime @)
: pcriod ' &
, Will not hold bigh
’ . hydraulic heads (135) "::E
Evacuation Bulldover or earthmoving Soft ground 1. Material on slte 1. Move large amounts of N
’ equipment - line Lf possible Natural cavitation 2. Construct with . materfal . ?;
- common equipment 2. Natural permeability of ]
soll : e}
" 3. Surface of soll not c
sultable 1o all cases wn
Evacuation & Bulldozer or earthmoving Soft ground 1. Need less space 1. Move large amounts of E
Dikes equipment - line {Ff possible than separate material ]
N 2. Material on siLe 2. Hatural permeabllity of =
3. Construct with soll e}
common equlpment 3. Surface of so0ll not (.
suftable in all cases >
-
2]

O XIaNIddy

.l[lk
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TABLE C-2 SPILLS IN WATER-HEAVIER THAN WATER SPILLS .

APPLICATION OR ' .

TECHNTQUE CONSTRUCTION METHOD USE ADVANTACGES DISADVANTACES

Natural Excavations HNone Where a natural barrler No construction needed Can't control the area
and Dlkes exlsts which contains the sipll
Construction of | Dedges: hydraulle or If bottom can be moved Macerlal 1s on site 1. Uard to construct
Excavation and vacuum pumps .

Dikes : : 2. Stirred up bottom may

cause dispersion ‘and

Bivers with pumps then increased turbidity

place concrete or sand
bags sround to form dike
{f bottom material 1s not
suffictent
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METIOD

TABLE C-3 SPILLS IN WATER-SOLUBLE OR MISCIBLElSPILLS

APPLICATION OR

. CONSTRUCTION HATER!ALS

USE

ADVANTAGES

" Sealed booms <

Diversion of
Uncontaminated
Flow

Diverston of

+ . Contaminated

Flow

Gelling Agent
(40)

Contalnment of
Entire Waterbody

Boom .
Device 6 anchor

Earthinoving Equipment

Block entrance with sandbags,
sealed booms or dikes

Gels, Dispersion
Devices; use experlienced
personnel

Diking Materials
Earthmoving Equipment
Sandbags, etc.

Lining

Contélﬁvdebth.

lmited volumes

leaking containers
)

Special area where
topograph is right

Speclal arca where
topography 1s right

If small volumes

For entirely

contaminated area

DISADVANTAGES

Contain entire depth 1." Deployment dtfficult
of water 2. Not.used for large
: bodles
3. Difficult to get good .
geal (16)

1. Can put cleaned water 1."Difficult to move
{nto diverted stream large amounts of earl

2. Used for flowling water 2. Clear avrea needed

. 3. Impermeability of
ground .

1. Can put clean water 1. Difficult to move
back Into stream large amount of earth
Used for flowling water 2. Clear area necded

J. Impermeability of
ground .

4. Adverse environmenta
impact

1. Svop flowing con- 1. Hard to obtaln
taninent 2. Can't use in larpe

2. Stop permeatlon " area
. . 3. Must haul to dispose

1. Can allow contalnment 1. Hot all waterbodies
of a large waterbody have: containable

: over flow
 ferials ensite 2 Bermsatiinny

S . 3. May be an unstable

condition
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TABLE C-4 SPILLS IN WATER-FLOATING SPILLS
‘ APPLICATION OF e e L
METHOD CONSTRUCTTON MATERIALS USE REFERENCE* ADVANTACES -~ - DISADVANTAGES
Booms Varies; need deployment Not too wmuch CG-hhb-4 41) Used on large arci; 1. Only,id:wdvcs'<.2-h feet
_device current p. 6-10 to 6-25 Many varieties 2. Current speed < 0.7 knots
Welra Welr & Boat Calm CG-446-4 (41) p.6-25 Not easily clogged; Not used In rough water

Punewmat t ¢
Burriers

Alr compressor
diffuser deployment
me thod -

Spitl .
ller ding
Methods

Chemfcals on watey
spray or prop. wash

Only shallow  >CG-446-4 (41) p.6-25

water

To protect
shore or other
facilitles

CG-446-4 (41) p. 6-3]
to 6-35 -

Collects & contalns
Do not create a

puyslcul‘burrler to
vessels

Useful 1n rough water

1. Not in rough water
2. Only shallow water
3 Only thin layers or

materials

1. Hor easlly obtalnable
2. Mot 1007 effcctive

ol
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" TECHNIQUE

Mlst Knock Down

Fans or Blowers

METHOD

TABLE C-5 SPILLS

USE

Spray fine mist
into alr

Disperse alr by
directing blower
toward ft

Water soluble or low
lying vapors

“Very calm and sheltered

areas

w



IN AIR

ADVANTAGES . DISADVANTAGES

Removes hazard from air Create water pollution problem

and must be contafuned {n
solution

Can direct alr away from 1. Not at all effective Jf

populated areas any wind
- 2. HNeed large capactity of
blowers

3. MUard to control

Ll

il
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EPA-SUGGESTED TREATMENT SCHEMES

Amenable To
Hazardous Blologlcal Trmt. . Treatment
Chemical at Munlcipal STP Treatment Scheme Specifications Comments
Bachkwash HC 1
Acetone May require
Cyanohydrin acclimatization Neuvtralize with " Raise pH to
Solids W0 NaOH tao pH 8.5 suppress cyanide
2~ Adsorb/neutralize gas formation but
to pH 7. not greater than
C;!O-IOO #/5 Sot. _pH 9
Matl. : .
- | _ ' Hel .
N e A S
Acrylonltrile When diluted/ . 1S @ m 1. Add NaOH to DH\ Ltquid is flam-
may ?ccd to be I/ 8.5/adsorb/ mable and
accl]mated sollds . neutralize to explosive - Care-
‘ , pH 7 with HCI ful to avold HCN
NaOH . . C: 10-100 #/# evolution or
then HOCI sol. matl. direct contact
- . 2. Add NaOH to pn % th NaOH. Option
(’s To STP 10 2 produces
S then add
_ HOC) to a cyanates which
residual react are less toxic
30 min./ dis-
N charqe to STP
Sodium When reduced Na2C03 N T : .
: air - R lid
Hydrosul flde Add Na,C04 to pH 7 emove any solids

— alr to 70% max,
ki DO level

Avacctlc acid or
dilute M250b or

- Add acid to pH 7/
(5 discharge

Sodium ~ ¥When neutra-
Hydroxide lized

to land fill

Be careful not to
create strong
reaction

R
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tralize w/H, SO, prior
to discharge

LY ¥ .
EPA-SUGGESTED TREATMENT SCHEMES
Amenable To
Hazardous Blologlcal Trmc. ) Treatment
Chemical at Munlcipal STP Treatment Scheme Speclficatlons Comments
Backwash
Styrene If dliuted C: 10-100 #/# sol. Skim surface of
matl. water body
Toluene ~ When dilute C: 10-100 #/4 sol. Skim of f surface
mat!. : of water body
Backwash
Vinyl - When dilute . ackwa Hzo C: 10-35 #/4 sol. matl. Skim off from
Acetate ski " - water body;
e _L" light may cause
polymerlzation
to solid so
dredging may
be required
NaQH
r
f limated & ot HZSJ“ Add NaOl to pH 8-8.5 "Do not allow pH to
Hydr?gcn I acclimate H30 then add HOC1 to a drop below neutral
Cyanide =0 O ’ residual/add 10% XS or Hif; will be formed
(“Xd735yanlc e HOCV/react 1 hr/neu- /add large excess
ci

NOCl to avoid the
liberation of toxic
cyanoaen chloride
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L ACT T - ACETONE -
=
Common Synonym S s ) 6. FIRE HAZARDS 3. WATER fOlLUTlON
Durethol hetoae A Watery liquid “ Colotiess Sweet odor 6.1 Flash Point 4°FO.C:0°F( C 81  Agustlc Toxicity:
Propinons . ‘ 5.2 Flammabie Limits in Alr: 14,250 ppm 228 br esunfish Rlisd tap w ater
S 2.6%- 12.8% 13.000 ppm /4% hremuosauno b Thm
b
Flouuw -n:ﬂdmua -uh -nu.-r ﬂ:mnubk. :mll(m‘ Yspor i R 6.3 Fire Extingulshing Agents: Alcohol fosm. wrbid nzur. )
¥ dry ¢hemical, carbon dionide -8.2 Waterfowl Toxicity: Not pertinent
p ; . | 83 Biclogical Oxygen Demand (BOD):
Stsy up-‘ nd use wsier spray to “knock duwn™ npo" 6.4 Fire 'Enin.guhhlnq Agents Not 1o be Used: :;::.’ ,,l;: 5 d“.:!"" { !
Shut off ignition sources and call fire department. Ktcp peopk sway. . . Water in struight hose strcam wilt or
Stop discharge if pusible. " scalter @nd spread fire and should not 8.4 Food Chain Concentration Polcnll.l
1solate and remove discharged malerial. * . . . N -
Avoid contact with liquid and vapor. : be used. one noted
+ Nolify local health snd poliution control agencies. ! 65 Special H otC Prod
o : . . ' - Not pertineat
:.t AMMABLE, 3.6 Behaviorin Fice: Not flcl(lflcnl
shback slong vapor trail may occur. : - 6.7 Ignition Tempersture: X6y°F
Vapor may explode if ignited in an enclused area. - . R . W - 8. SELECTED MANUFACTURERS
Exlmguuh ;ﬂh dry chemical. sicohol fosm. ar arhon dmnde . . 68 Electrical Hazard: Clus I Group D 1 Alhied Chenvcal Corp
R 2ter may be ineffective on fire, - - ;! . : .
Fire Cuol expored cuntainers with way MR 6.9 Burning Rate: '3 9 mum/mn . Soeculty Chenneals On
f § . Wmingion Tucaphe
- . R ' . Murcus Hook, Pa 19061
N - Y Sheli hemicat (o C .
Indusieis) Cheamicals Dis
CALL FOR MEDICAL AID. Housion. Tevas 7700
VAPOR 7. CHEMICAL REACTIVITY ) Gean Carbide Corp
Irvicating to cyes, nose end thscat " 7.1 Reactvity with Water: N : : Chemicals snd Plasties D
I inhaled. may Guse difficult bres ing o1 |os of cunscivusness. : i plor Roreaction 190 Bark Ave
Move 10 (resh air. , 7.2 Reactivily with Common Materials: New York, N Y- 100617
:; :m«:mg has stapped. give srtificiil respiration. No reaction o
reathing udﬂ'cuh . N
bt siveowgen. - . 7.3 Stability During Transport: Stuhlc
uQuID . ’ 74 izi i
. Irritaling 10 eyes. Lo K :culrﬂl xln: Agents for Acids snd
EX osure Not irvitating to skin, . i * austics: Not peruinemt
) p IF IN EYES, hold eyelids open and ﬂush with pl:nlv of water. . 7.5 Polymarization: Not pertinent
7.6 Inhibiter of Polymerizstion:
- . ) Nou pertinent 10. SHIPPING\|NFORHATION
. e . k ’ . 10.1  Grades or Purity:
: : Techrucal: 99 5% plus 0 3 water
Reagenl: 99.5% pluy 0 5% water
v 10.2  Slorage Temperature: Ambient
R 10.3  Inert Aimosphere: No requirement
. Dangerous tu aqualic life in high concentrations, 10.4  Vanting: Open (flame atrester) or pressure.
- Water- May be dangerous if it enters water intakes. vacuum
R Notify local health and polidtion contral nrﬁmls
Pollution ]Netify opersiors of nearby water intakes. )
1. RESPONSE TO DISCHARGE - 2 LABELS 11, HAZARD ASSESSMENT COI_)E 13. PHYSICAL AND CHEMICAL PROPERTIES
(500 Ar300n1e MaTROGE Handboge. CG s48~4) {See Hazard Asseasment MBNGDOON. CG 446-2) 13.3  Physical Stste at 15°C and 1 stm:
Inge warming  high Mammability AP.Q-R-> Ligud
Disperre and lush 313.2  Molecuiar Weight: % UX
| i : 13.3 Bolling Point a1 1 atm:
g ' 133°F = 86 1°C = 329 }°\
« PRESENT 12. HAZARD CLASSIFICATIONS 13.4 Freexing Point: * .
. . — 1o —94 7°C g
. N 12.1 Code of Federal Regulstions: . .I wera ,“ e s k
3. CHEMICAL DESIGNATIONS © L 4, OBSERVABLE CHARACTERISTICS : Flammable iquid . 13.5 Cn:n::.l'l:Te:r;zznu o <
: 2 N : .- . 453 =235°C = 308°K
3.1 Synonyms: Dimcthyikctone 4.1 Physical State (as shipped): Liquid | 1§12.2 NAS Hazard Rating for Bulk Watsr e c - 3
. N : : X itical Pr, re:
>-Propanone 42 Color;. Colorlens Transportation: S :wz' pa :. 4': Sulm = 370 MN;m?
3.2 Coast Guard Compatibility Clnlm:albon. 43 Ddor Sweetinh: pleasant, résembling that ! B Category . Rating ;s ﬁ‘ o . ' ¢
Ketone s . “of munt of fruit; pungent: sharp, penctrating . Fite tvvinniirinninnnnn, 3 13 p“f' ic Gravity: 0 f“ 4t 20°C thquidy
3.3 Chemical Formuls: CH.COCH, . _ ot reniduals ketonie, plessant, aon-residual . Heaith 13.8  Llquid Surface Tension: Nui peruinent
3.4 IMCO/United Nations Numaerical Co A s ‘ Vapor Irritunt [EETRPRTRRES 1 ' 13.9 Ligquid-Wator intecfaciai Tnnuon
Designatian: 3.1/1090 LN . - : Liquid or Solid lrritanmt ... 0 Not perunent
. : . 1. . ’ . K - Paisons -0 13.10 Vapor (Gas) Specific Geavity: 20
: Water Pollution 13.11 Ratio of Specific Heats of Yapor (Gas):
. . * Human Toxjcity 1 a7
. Aquatic Toxicity . 1 . i
5. HEALTH HAZARDS Py o 1. Assthetic Effect 1 13.12' Latent Heat of Vaporization:
| . . i . 220 Buu/lb = 122 culyg = 5.11 X10* J/hg
51 Organic vapor canister or aif-supplied mask; symheuc rubber Reactivity ‘ .
gloves: chemicul salety goggles or face sp[qsh shield. . . ) Other Chemicals ... ..... 2 13.13 Heatot C?mbuman.‘ —12.250 ‘B“”"'
52 F E ' T Water .. ) = —bR0K cul/g = ~WNSOX 10" J/he
B Y g Exp (H . R . U y . N )
INHALATION: vapor irritaling (o cyes and mucous membrancs: «cts as an anesthetic in * : ' + Sell-Reaction } 13.14 Heat ot Decomposition: Not pertinent
very high conceatrations. INGESTION: low order of toaicity bul very irritaling Lo mucous © 112.3  NFPA Hazard Classifications: 13.15 Heat ol Solution: Not pertinent
‘membranes. SKIN: prolonged excessive contact causes def.mmg of the skin, posslbly ¢ . . c.n;g'qq . Classification 13.16 Hesl of Polymerization: Mot pertinemt
leading to dermaritis. .o - ) . ) Health Hazapd (Biuc) f
5.3 Treatmenttor Expo-un ' N N " i Flammubility (Red) . 3
INHALATION: if victim is overcome; rémave (o resh air and call 3 physu:l.m. . . Reactivity (Yellow) o 0
administer astificial respuration if breaching is irregular or stogped. INGESTION: if . - B
vietim has d large and is i and not having convulsions, induce N P . ’
vomiting and get medical help promptly: no specific’ antidote known. SKIN: wash well - | (Conisavrd om poges 3 and 0+
with water. EYES: flush with water immediately for a lc.m 15 min. Consult 2 physician, c - -
5.4 Toﬂclly by inhalation (Threshold Limit Vllua). 1000 ppm B PR ) . . ‘NOTES
.55  Short-Term Inhaistion Limits: 1000 ppm for 30 min : . L P '
5.6 Yoxicity by ingestion: Grude I: LD 510 i5 prki (dog) . . .
5.7 Late Toxicity: Mot pertinent | »
5.8 Vepor (Gas) Irritant Characteristics: ll'wcsem in high concenlr-‘llons v.-pors cause moderate L . ‘ i~
istitation of the eyes or respiratory smcm Effect is temporacy. )
5.9 Liquid or Solid lrritant Characteristics: No appreciablc hazard Pucncnlly harmless 1o the shn . ) P '
because it is very volatile and evaporates duickly from the skin. -
5,10 Odor Threshold: 100 ppm -
o R - i .
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ACY

ACETONE CYANOHYDRIN

Alphs-hydroxy mobulronitrde

Common Symonyme

234ethy! lactonitrike Watery liquid

Coloriem

Mild, slmond odor.

Floals and mixes with water. Pononous vapor is produced,

AVOLD CONTACT WITH.LIQUID AND VAPOR. XEEP PEOPLE AWAY.

Wear chemical pi uit with self.

Stop duscharge if possible.

Stay upwind and use water spray to “knock-down™ vapor,
Csli fire department.

Jsolate and remove discharged malerial,

Natify local health and pollution control agencies.

3 4pparstus.

Combustible,

BREATHING APPARATUS.

Fire

Cool expused containers with wates:

POISONOUS GASES ARE PRODUCED WHEN HEATED.
Yapor may explode if ignited in an-enckrsed area,

TWEAR CHEMICAL PROTECTIVE SUlT WITH SELFCONTAINED

Combat fires from safe distance or lrmq protecied loation,
Extinguish with water, dry chemical, slcohol foam, or carbon dioxide.

6. FIRE HAZARDS
6.1 Flash Point 165*F C.C.
6.2 Flammable Limits in Alr:
S 2% - 12T
6.3 Fire Extingulshing Agents: Water spray. dry
chemical. alcohol loam, carbon diouide
6.4 Fire Extinguishing Agents Not 1o be Usett:
Not pertinent

6.5 Speclal Hazards of Combustion Products:
Toaic hydrugen ey anide 18 generuted
when heated

6.6 Behaviorin Fire: Not pertinent
6.7 lprltion Temperature: 1270°F
6.8 Electrical Hazard: Nol pertinent
6.9 Burning Ra

Data not availuble

8. WATER POLLUTION

8.1 Aquatic ToxicHy:
Dala not available

8.2 Waterdowl Toxkchty: Not pertinent

8.3 Biological Oxygen Demand (BOD):
Data not available

8.4 Food Chaln Concentration Patential:
Data not xvuilable

Exposure

CALL FOR MEDICAL AID.
VAPGR
POISONOUS iF INHALED.
Irvitating to eycs, noxc and throat.

@ Move to fresh aiz,
>< {f breathing is difficult, give oxygen.

LIQuID
POISONOUS IF SWALLOWED.
Will burn skin and eyes.

Flush affécted areas with plenty of water.

and have victim induce vomiting.
IF SWALLOWED and

Remove contaminated clothing and shoes.”

1f breathing has stapped, give artificial rvsptr:non

1f SWALLOWED and victim is CONSCIOUS, have victim drink water or milk

victim s UNCONSCIQUS OR HAYING
CONVYULSIONS, do nothing excep! keep victim warm,

Water

Pollution Notify local health and wildlife officials,

Notify opcraters of nearby water intakes.

HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS.
May be dangerous if it enters water intakes, -

7. CHEMICAL REACTIVITY
7.1 Reasctivity with Water: No rcacuion
7.2 Reactivity with Comman Materials:
No reaction
7.3 Stability During Transport: Stuble
7.4 Neutralizing Agents lor Acids and
Caustica: Not pertinent

7.5 Polymerizstion: Not pertinent
7.6 inhibitor of Polymerlzation:

Not pertinent

9, SELECTED MANUFACTURERS

. Aldrich Chemical Co.

940 West St. Paul Ave

Milwaukee, Wis, 5323)
2. Eastman Koduk Co.

Rochester, New Yurk 14650
3. Rohkm and Haas Co.

Indenendence Mall West

Philadelphia. Pa 19105

10. SHIPPING INFORMATION
10.1  Grados or Purlty: 94—99%
10.2 Slorago Temperature: Ambient
10.3

10.4 Venting: Prcssurcevacuum

Inert Atmosphere: No requirement

1. RESPONSE TO DISCHARGE
1504 Araponse Methoat Hanaboo, CG 448-4)
Issue warning - ponson

Restrict access -
Should be remaved~-human toxicny

2. LABELS:

PRESENT

POISON

NEW

3.2

3. CHEMICAL DESIGNATIONS
Synonyms: alpha-Hydroxyisobutyronitrile 4.1
2--Methsllactonitrile
Coast Guard Compalibillty Classification:
Cyanohydrin

4. OBSERVABLE CHARACTERISTICS
Physics| State {as shipped): Liquid
4.2 Color: Colorfess
4.3 0dor: Characteristic: distinct, strong cvanide

11. HAZARD ASSESSMENT CODE
(Swe Mazar0 ASseBREnt Handbook, CG 446-3)

A-P-Q

3.3 Chemical Formula: (CH;1RC(OH)CN
3.4 IMCO/United Nations Numerical
Designation: 6.1/1541
5. HEALTH HAZARDS
5.1 Personal Protective Equipment: Air-supplied mask wilh cunier approved for use with acrylonitrile

5.2

53

5.4
5.5
5.6
57
5.8

in less than 2% concentrations: rubber or plastic gioves: cover goggles or face mask: rubb<r boots:

slicker suit: safety helmet.

Symptoms Foillowing Exposure: Al low dosages Lhe earliest symptoms may be weakness, headdches.
confusion and occasionally nausca and vomiting. Respiratory rale and depth will usually be
increased at the beginming and at laler stages become siow and gasping.

Treatmen! for Exposure: Call a physiciun for all cases of exposure. INHALATION: remove victim
to fresh uir. (Rescuer should wear sunuble mask.) INGESTION: if victim is conscious, induce
vomiting by having him drink strong salt water. SKIN: remove contaminated clothing and wash
affected skin thoroughly with soap and water. EYES: hold eyelids apan and wash with continuous,

Fentle stream of water for at least | 5S'min.

1 breathing has stopped. give artificial respirution until phy sician arrives. If victim is‘unconscious.
administer amyl miteie by crushing an ampule in a cloth and holding it under his nose for 15 seconds
in every minute: Do notinterrupl artificial respiration during this procedure. Replaceampule

when its strength is spent: continue treatment until victim’s condition improves or physician

arrives.

Toxicity by Inhalation (Threshold Limit Vaiue): Data not available

Short-Term Inhaiation Limits: Data no( available
Toxicity by Ingestion: Grade 4: below 50 mg/kg (mice)
Late Toxlcity: Data not svailable

Vapor {Gas) irritant Charscteristicx: Vapors irritate the eyes and respiratory system if prexent in high

concentrations. The effectis temporary

(Continued on page 4i

12. HAZARD CLASSIFICATIONS

Code of Federsl Regulstions:
Poivonous hqurd or solid, Class B
12.2 NAS Hazard Rating for Bulk Water

12.

Transportation:
Catogory Rating
Fire ..o 1
Health
Vapor Irritant. .. 1
Liquid or Solid lrritant 2
Poisons ................ 4
Water Poliution
Human Toxicity .. 4
Aquatic Toxicity 3
Acsthetic Effect 3
Reactivity
Other Chemicals .. 2
Water 3
+ Scif-Reaction 0
12.3 NFPA Hszard Classifications:
Category Classification
Health Hazard (Bive) .. 4
Flammability (Red) .- |
Reactivity (Yellow) 2

13. PHYSICAL ANO CHEMICAL PROPERTIES
13.1 Physicel State at 15°C and 1 atm:
13.2 Molecular Weight: 85.11

Liquid

13.3 Boiling Point at 1 stm: Decomposey
13.4 Freeozing Point:
—58°F = =21°C = 252°K
13.5 Critical Tomperature: Not pcrlln.enl
13.6 Critical Pressura: Noi pertineal
13.7  Specific Gravity: 0.925 a1 25°C (hquid)
13.8 Liquid Burtace Tenslan: Not pertinent
13.9 'Liquid-Water Interiacial Tenslon:
Not perttoent
13.10 Yapor {Gas) Specific Gr-vlty
Not pertinent
13.11 Ratic of Specific Heats of Vapor (Gas):
(est.) 1.074
13.12 Latent Heat of Vaporization:
265.6 Bru/lb = 147.5 cul/g
Tm6 173X 10°0/kg
13.13 Heet of Combustion: (cst.) — 11,900 Buu/1b
= —5.600 calfg = =276 X 10 J kg
13.14 Hest ol Decomposition: Not perunem

{est)

13.15 Heat ot Solutlon: Not pertinent
13.16 Healol Polymerization: Not pertinent

{Continurd 0n poger $and 8

5. HEALTH HAZARDS (Cont'd.)
5.9 Liquid or Solid Irritant Characteristica: Causes smarting of the skin and first-degree burns on short
exposure and may cause secondary burns on long exposure.

5.10 Odor Threshold: Dala not available
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AN | ACRYLONITRILE  ~

Common Synonyme . 6. FIRE HAZARDS . 8. WATER POLLUTION
Wrtery iquid Cdarh; 1o light yeliow Irritating odor 6.1 Flash Point J0°F C.C.:31°FO.C. 8.1  Aquatic Toxlcity:
62 Flammable Limits In Al 100 ppen /24 he /all fish/1007% klled /fresh
i e fan 305%—17.0% ;:)I:'l 724 be /Dhuegill flethatjsat
8 b is produced. .08 r /Dluegs .
Floata on water. P vapor is p 6.3 Fire Extingulshing Agents: Dry ch 1 —ater ppm /blueg
) alcohol foam, carbon dioxide 52 Watertowl T N
.. at oxichty: Noi peruincat
AYOID CONTACT WITH UOU]D AND YAPOR. XEEP PEOPLE AWAV 6.4 Fire Extinguishing Agents Nol 1o be Usad: B cal 5 800
wear gogales, sell nd rubbes g tincluding gloves). Water of foam may cause frothing 83 b;;i : dmyvm emand (BOD)
:’:;: Z:‘Icz:;o:l" ::::e."d cal fre *P""mm . 8.5 Special Haxarde of Combustion Preducts: hntdd
Stay upwind and use water spray 16 “knock duown”™ v-pm - When heated of burned, ACN may 8.4 Food. (?haln Concentration Porentizi:
f;ﬁ:’::‘éf;&:‘:&'ﬁ:gfxm L evolve toxic hydrogen cyanide gas and None noted
- Nonfy local health and pollution control sgencies, oxides of mitrogen.
n 6.6 Behaviorin Fire: Viporis heavier than arr
MABLE, and may travel a considerable distance .
FOISONOUS GASES MAY BE PRODUCED IN FIRE {04 source of gnition and lash bck. 3. SELECTED MANUFACTURERS
Vapor may explode if ignited in an encicsed srex. ) May polymerize and caplode. 1. .54 1. duPont de Nemours & Co.. Inc
Fire Wear goggles. slf<onlained breithing ap and rubber overclothing 6.7 Ignition Temperature: 898°F . Electrochemicals Dept s
— fincluding gloves). . ’ - Wilmington. Del. 19893 *
- Combat fires from » tafe distance of pml:clrd location. 6.8 Electrical Hazard: Class I Group D -
Extinguish with dry chemical, slcohol fuam, or carbon dioxide. . 6.9 Burning Rate: Datu not available 2. -Monsanto Co.
Waler may be ineffective on fire. B . Moasafto Polymers & Peirochemcals Co -
! Cool expined containers with water, . 800 North Lindbergh Bivd
CALL FOR MEDICAL AID. St. Louis, Mo 63106
“ | varor T 7. CHEMICAL REACTIVITY 3. Visron Corp
@ POISONOUS IF INHALED. 7.1 Reactivity with Water: No reaction Cloveland. Ohio 4115
Jrritating 10 eyes. ) t )
Move to fresh air. 7.2 Raactivity with Common H‘f""}'f .
>< If breathing has siopped. give -rnl'ncul respirstion. Attacks copper and copper alloys: these
I breathing is difficult, give oxygen. metah should not be vicd. Penctrates
leather, so contaminaled Ieather shoes
uQuIip . 4
POISONOUS IF SWALLOWED and gloves should be destroved. Attacks
E XPOSUT® Y iritating to skin and cya. . aiuminum in high concentrations.
Remove contaminated clothing and shoes. 7.3 Stabllity During Transport: Stable
Flush affected areas with'plenty of water, .
IF IN EYES. hold eyelids pen and flash with plenty of water. . 74 Keutralizing Agents for Acids and 10. SHIPPING INFORMATION
IF SWALLOWED and victim is CONSCIOUS, have victim drink water of Caustics: Not peruinent 101 Grades or Purlty: Technical 95-100%
milk and have victim induce vomiting. 7.5 Polymerization: May occur spontaneously |
IF SWALLOWED and victim is UNCONSCIOUS OR HAVING in absence ofnxyg;n of on cxposure 10 10.2 Slorage Temperature: Ambicnt
CONVULSIONS. do nothing except keep victim warm. visible light or excersive heat, violently 10.3 Inert Atmosphero: Na requiremceal
in the presence of alhaii. 10.4 VYenting: Picvsute-sscuum
Pure ACN is subject to self-poly merization
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. with rapid pressare development. The
Water Fouling to shoreline, commercial product s inhibited and not
. May be dangerous if it enters water initakes, subject 1o this reacuion
Poliution | Notify local heaith and wildiife officials. b Iymerization:
Notify operstors of nearby water intakes. 7.6 inhibitor of Polymerization:
Mecthylhydroquinone (15-45 ppm)

1. RESPONSE TO DISCHARGE 2 -LABELS 11, HAZARD ASSESSMENT CODE 13. PHYSICAL AND CHEMICAL PROPERTIES
(See Fwsponss Methods Handbook, CG 448-4) (See Hazarg hmum]Nlndbool. CG 446-3) 13,1 Physlcal State st 15°C and 1 stm: "Liquid
lssue warning — poison: highly A-P-Q-R-S-Z 13.2 Molocular Weight: 5).06 .

13.3 Boiling Point at { atm:
171°F = 77.4°C = 350.6°K
13.4 - Freezing Point
12. HAZARD CLASSIFICATIONS ) —118*F = —83.6°C = 189.0°K
- : 121 Code of Federal Regulations: 135 Critieal Yemperature:
3. CHEMICAL DESIGNATIONS 4. DBSERVABLE CHARACTERISTICS Flammable fauid SOS*F = 263°C = $36°K

Nammable
Restrict access
Disperse and fiush

PRESENT.

3.1 Synonyms: Cyancethylenc ' 41 Physical State {as shipped): Liquid 122 NAS Hazard Rating for Bulk Water 13.6 c:::" P"‘::".: .
. . - :
Fumigrain 4.2 Color: Colorless . Transpostation: wr s ::G .l Am = 4.6 MN/m
V. . ravity: 08075 ai 20°C (hywd!
v,:m:):‘” d 4.3 Odor: Mild: pungent, raemblmglhal of Category Ratlng pos v . : : € thaurd
inyl cyanide peach seed kernels FIte oo 3 13.8  Liquid Surtace Tenslon: Not pertinent
3.2 Ccnl Guard Compatibility Classification: ‘ . . Health 13.9  Uquid-Water inierfacial Tenslon:
Monomer ca ’ N
. \ Vapor Irritant ............ 3 Not pertinent
. 3.3 Chaemical Formula: CH;=CHCN B . . Liquid or Solid Irrnant . ... 1 13.10 Vapor (Gas) Specific Gravity: 1.3
3.4 IMCO/United Nations Numaerical Poisons ................. 3 13.11 Ratio ot Specific Heatn of Yapor (Gas);
Designation: 3.1/1093 ) . Water Pollution 1184
Human Toxicity .. 4 13.12 Latont Heat of Veporization:
Aquatic Toxicity .. -3 265 Btu/ib = 147 cal/g = 6.16 X 10° ), kg
5. HEALTH HAZARDS - Acsthetic Effect 2 1313 Heat of Combustion: -
5.1 Personal Protective Equipment: Air-supphied mask. industrial chemical type, with ADWU‘“’ cunister Reactivit : o o‘ ombustion: ,‘m } 9,900 Bru, 1o
for acrylonitrile in low (iess than 2%) concentrations: rubber or plastic gloves: cover goggles or ‘ . Oth rléh ical . 3 - = SS0cal/p = ~230 X 10 /kg
- face mask; rubber boots: slicker suit: safety helmet. wa;r emicals .. T 0 13.14 Heat ol Decomposition: Not perunent
5.2 Symptoms Following Exposure: Similar to those of hydrogen cyunide. Yapor inhalation may cause © Sell-Reaction .. Ty 13.15 Heatof Solution: Not peruncnt
weakness.” headache, sneezing, abdominal pain. and vomitiag. Similar sympioms shown if large i -] 1316 H s N
th g 2. . eat of Polymerization: Not pertinent
. amounts of liquid are absorbed through the skin: lesser amounts cause stinging and sometimes blisters: 3 NFPA Hazard c‘."mc‘“o"" pe
contact with cyes causes severe irritation, [ngestion produces nausea. vomiting and sbdominai pain. Category Clasalficition”
5.3 Treatment for Exposure: Skitied medical treatment is necessary: call physician for all cases of exposure. Health Hazard (Blue) ........ 4
- INHALATION: remove vicum (0 fresh air (Wear an oxygen of [resh-uir-supplied mask when Flammability (Red) ... 3
Reactivity (Yellow) 2

entering comaminated areis.) INGESTION., induce vomitiag by administering strong solution of
salt water. but only if victim is conscious SKIN: remove contaminated clothing und wash alfected
arca thoroughty with soap and water. EY ES: hold eyelids apart and wash with conrtinuous gentle . ) [Contimued on pages 3 oad &1

stream of water for at least 15 min,
If vicim is not breathing. give aruficial respiration until physician arrives. If he is unconscious.
crush an.amyl nitrite ampule in a cloth and hold it under his nose for 15 seconds ta cvery minute. 5. HEALTH HAZARDS (Cont'd.)

Do not riterrupt aetificial respiration while doing this. Replace 3mpule when its strength is spent
: L - 58 Va 2 4 f Yy
B and continue trestment until condition.improves or physician arrives. 8 por (Gas) Irritant Characteristice: Vapor s moderately irritating such that personael will not usually

tolerate moderate or high vapor concentrations.
. 54 Toxicity by Inhalation (Threshold Limit Value): 20 pom 5.8  Liquid or Solid Irritant Characteristica: If spilled on clolhmg and allowed ip remain, may cause
5.5 Short-Term Inhalation Limits: 40 ppm for 30 minutes ‘ smarting ind reddening of the skin. Large amounts may be absorbed through the shin und cause
- 5.6 Touicity by Ingestion: Grade 3; LDy 50 to 500 mg/kg (rat, guines pig) . Poisoning. -
i ' 5.7 LateYoxkcity: Data not availabic . 5.10 Odor Threshoid: 21.4 ppm {Sense of smell fatigucs rapadly).
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EAC - ETHYL ACRYLATE " .

Common Synonyms . .
Acrylic acid, etbyl ester Liquid Colortess : Fruity odor . 6. FIRE HAZARDS 8. WATER POLLUTION
Ethyl 2-propenoate - 6.1  Flash Point: 44°FO.C. 8.1 Aqustlkc Toxleity:
‘ : T 6.2 Flammable Limits in Al Data not.avasidbie
Floats on water. Flammable. irritating vapor is produced. 1.8%--9.5% (calc.} 8.2 Wsterfow! Toxkclty: Dala not svaiiable
. ) 6.3 Fire Extingulahing Agents: Dry chemical, 8.3 Blological Oxygen Demand (BOD):
foam or carbon dioxide Duta not available
C:‘.",d‘f,';;‘::' with liquid end vapor. f'frp LA PO ing 64 Fire Extinguishing Agents Notlobe Used: | 8.4 Food Chain Concentration Potential:
fincluding gloves). : . i Not pertinent None
Shui off ignition sources and call (ire departiment. | 6.5 Special Hazsrds of Cambuation Products:

Stop discharge if possible.

Stay upwind and use water spray to “knock dmvn vapor. Toxic and irritating vapors gencrated

. Iwlare and remove discharged material. when heated.
ify Jocal health iluti ies.
Notify Incal health and pollution canirol agencies. 6.6 BehaviorIn Fire: Vapor is heavicr then air
FLAMMABLE, and may travel consdershle distunce to
Containers may explode in fire, . 2 source ol igniion and ash back May
Flahback alony vapor trail may occur. b merize 4nd Cause container 1o 9. SELECTED MANUFACTURERS
Vapor may explode if xgnned inan enclused area. 1od
— Wear goggles. self. 2 af and rubber overclothing evriode ! CelaneseCarp )
Fire {including gloves). . 6.7 Ignition Temperature: 721°F Celanese Chemical Co Division
— Combat fires [tom safe distance or protecied location. 245 Park Ave.

Extinguish with dry chemical. foam, or carbon dioxide. 6.8 Electrical Hazard: Dats not avartable

Waler may be ineffective on fi

New York, N.Y 10017

6.8 Buming Rate: 4.} mm/mn.

Cool exposed containers with water. ) 2 Dow Hadnche Co.
) Wilamsburg. Va 23188
CALL FOR MEDICAL AID. - 3. Rohmand Huas Co
7. CHEMICAL REACTIVITY Independence Mall West
VAPOR : i Philadelphi, Pa. 19105
Irritating to eyes, nose and throat, - 7.1 Reactivity with Water: No reaction phia, Fa.
pirhaled. will cause headache o hauses. : 7.2 Reactivily with Commaon Materlals:
If breathing has stopped, give artificial sespiration. No reaction .
1£ breathing is difficult, give oxygen 7.3 Stablilty During Transport: Stabic -
LIQuID 7.4 Neutralizing Agents for Acids snd ;
will bum'skm and eyes, Caustics: Not pertineny
E Harmful if swallowed.
XPOSUT® | Remove contaminated clothing and shoes. 7.5 Polymerization: May occur: caclude mors-
IFIN EYES: hatd oy ehis open snd Pt with platy of e, Mg SOkt exporure Lo ieh tem- 10. SHIPPING INFORMATION
01d eyelids open and flush with plenty of water. y . : X ! A
IF SWALLOWED and victim is CONSCIOUS, have victim drink water peratures; store in presence of arr.
or milk. 7.6 Inhibitor of Polymerlzation: 0.1 Grados or Purlty: 98 5-99 5%
13-17 ppm monumethyl ether of 10.2 Siorage Temperature: Ambicnt
hydroguinone 10.3 lnert Atmosphere: No requirement

10.4  Venting: Pressurc-vacuum

Effect of low concentrations on aquatic life is unknown.
Water Fouling to shoreline.
May be dangerous if it enters water intaKes.
PO”Ution Notify local health and wildlife officials.

Nolify operators of nearby water iniakes.

1. RESPONSE TO DISCHARGE o § 2. LABELS 11, HAZARD ASSESSMENT CODE 13. PHYSICAL AKD CHEMICAL PROPERTIES
{Swe Aesponss MeINads Hanaboos CG 446-4) g (S04 Hazard ALSASIMent HANILOOK, CG 446.3) 13.1  Physical State at 15°C and ¥ atm: Liguid
Issue warming —high Nummability APQT-U.Z 13.2  Molecular Weight: 100 12

13.3 Bolling Point at 1 atm:

201 3°F =99 6°C = 3T28°K
13.4 Freezing Point:
12. HAZARD CLASSIFICATIONS —98°F = ~72°C = 201°k

Restrict access
Evacuate area
Duwperse and Nush

PRESENT

+ §12.1  Code of Federal Regulations: 13.5 Critical Temperature:

3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS Flammable hquid $34°F = 279°C = 552°N
3.1 Synonyma: Acrylic acid. cthyl ester 4.1 Physical State (as shipped): Liquid 122 NAS Hazard Rating for Bulk Water 13.6 Crltical Pressure:
Ethyl 2-propenoate 4.2. Color: Coloriess Transportation: $44 pvig = 37 atm = 37 MN/m?
3.2 Coast Guard Compatibility Classification: 43 Odor Charactenstic acrylic odor; sharp, . Catogory Rating 13.7 Specific Gravity: 0.923 a1 20°C (hquid)
. Monomer .. fragrant; acrid: slightly nauseating; . FIte oo 3 13.8 Liquid Surfece Tonsion:
3.3 Chemicsl Formula: CH;=CHCOOCH,CH, -, sharp, ester-type Health 25 dynes/cm = D025 N./m at 20°C
3.4 IMCO/Uniled Nations Numericat . ) Vapor Irritast ..,......... 3 13.9 Liquid-Water Intertacial Tension:
Designation: 3.2/1917 ) Liquid or Solid Irritant 2 (est.) 40 dynes/em = 004 N rm at 20°C
' Poisons 3 Y1 13.10 Vapor (Gas) Specitic Gravity:
Waler Poliution Not pertinent
0 Human ._rr°" ¥ . ; 13.11 Ratio of Specific Hesla of Vapor (Gas):
- uatk XICHY
5. HEALTH HAZARDS ' . : Nesnens Bt L 2 080 !
5.1 Personal Protective Equipment: Organic cumister or air-supplied mask: acid goggles: Resctivity 13.12 Latent Heat of Vaparization:
\mpervious gloves. e emicals R , 149 Bru/ib = 82 9cul/g = 3 37 X 10% J /43
5.2 Sy F ing Exp ®: May causc irritation and burns of eyes and skin. Exposure 1o Water 0 13.13 Heatof Combustion: —11.830 Bru/kb
£XCESSIVE YA POF CORCERtrations ¢in ulso cause drowsiness accompamed by nausea. headache. Self-Reaction . .......... k) = 6600 calyg = =276 3 X 10° kg
or extreme irrilation of the respiratory tract. 123 NFPA Mazard Classifications: 13.14 Haeat of Decompaosltion: Not pertinent
5.3 Treatment tor Exposure: INHALATION: remove V!Clim to fresh air and adminis{elr artificial Category Classification 13.15 Heat of Solution: Not pertinent
respiration ilincc::sur). SKIN AND EYES. wash for 15 min. with copious quantities of water. Health Huzard (Bloe) 5 13.16 Heatof Polymerlzation: —3)% B/t
Call s physicran. Flammability (Red) 3 = —1¥6calzg = =779 X 10 Ji\g
5.4 Toxicity by inhalation (Threshold Limit Vaiue): 25 ppm Reactivity (Yellow) ......... 2

5.5 Shorl-Term Inhalation Limita: 50 ppm for 15 min.

5.6 Touxicity by ingestion: Grade 2; LDu0.5t0 5 g/kg trat)

5.7 Late Toxiclty: Repeated exposure may develop sensitivily.

5.8 Vapor (Gas) Irritant Charsctaristics: Vapor 1s moderately irritating such that personnel will not NOTES
usually tolerate modecaie or high vapor concentrations. .

5.9 \lquid or Solid lrritant Characteristics: Causes smarting of the skin and first-degree burns on
short exposure and may cuuse secondary burns on long exposure.

5.10 Odor Threshold: 0.00024 ppm o S

1Cumiinued om pages S and 0

il

K



ETHYL ACRYLATE

1| EAC

13.17. SATURATED L10UID DENSITY

0.0
.0
- .0 g
(. ~N
2 N
Q
~
B o
N
N
5.0 .
%.0
0 o X € ®© o o 2
TEMPERATLRE (F)
-3

BTU-IN/HR-SQ FT-F

13.21 SOLUBILITY IN WATER

2 LB/100 LB WATER AT 68°F

1_3;.’23 SATURATED VAPOR DENSITY
10"

LB/CU FT
S
LY

BTU/LB-F

'CENTIPGISE

PSIA

BTU/LB-F (EST.)

13.18 LI0UID HERT CAPACITY °

Q.90
0.4 ’
- l/ ‘
ou 4N
i
e
0.45 /
L]
L
> 2
0.43
-2 0 o] «© -] 80 100 120
TOFCRATURE (F)
o -
13.20 LIOUID VrSCOSfTY
o.9 -
0.9
0.7 N\
N
0.6 \ ‘
\\ _
0.5 - \\\
.0.4
2 P %« [>] (1] 1 120
TEMPCRATURE "(F)

L1
10°
Pl
-
4
10" -1 :
-2 b ] (] 10 -

[2.4

0.6
o.s
/‘/
0.4
[ 1
{1
0.3
-1
0.2
-1 0 100 0 0 «0 0 0
TEMPERATLRE (F)

.

e



il

HCN

HYDROGEN CYANIDE

Hydrocyanic acid
Prussic acid

Common Synonyms

Watery liquid, ot gas

Coloriess

Bitter almond odor

6. FIRE HAZARDS

3. WATER POLLUTION

53 Treatment for Exposure; Call a doctor. I breathing has stopped..pive aruficial respiration ontil

dovtor arrives. INHALATION: remove patient 1o fresh air, SKIN CONTACT: remove
contaminaicd clothing and wush skin thoroughly with coprous quantities of waler and soup.
EYE CONTACT. hold eychds apart and wash eyc with continuous gentls stream of water for at

least 1S mun

If patient 1y uncomcious. administe amyl aneite by crushing & peatt {ampule) n a cloth and
hoding this under patient’s nose for 15 seconds 1n every minute. Do not interrupt artificial
revpreation Replace amy | mtrsie pearl when s strengih is spent. Continue treatment until

patieat’s conditiun improves or doctor arrives.

5.4 Toricity by Inhslation (Threshold Limit Vaius): 10 ppm
§5 Short-Term Inhaistion Limits: 20 ppm for 30 mun.
5.6 Toukity by Ingestion: (3radc 4: L Da fens than $0 mefig

(Continued an pagr §

6.1 Flash Point 0°FC.C. 8.1  Aqustic Toxichty:
6.2 Fismmable Limits in Al 5.6% - 40.0% 0.16 ppm /72 hr/young bass Tlm fiesh
Sinks and ith water, P Nammable ishi . water
o ;Pm"r':::’::‘d :_:: 80:1’::‘;":0":“ “';'g:,'F vapor 6.3 Fire Extinguishing Agents: Stop flow of 0069 ppm /24 he/pun perchiTLay alt warer
e od 8.2 Walerlowi Toxkelty: Dats not avaslabie
6.4 Fire Exti ishing A ts Not o be Used:
AYOID CONTACT WITH LIQUID AND VAPOR, EVACUATE AREA. " inguising Agee 8.3 Biologicel G1ygen Demand (BOD):
WEAR CHEMICAL PROTECTIVE SUIT WITH SELF.CONTAINED one Data not available
BREATHING APPARATUS. 6.5 Specisl Hazards ol Combustion Products: N lion Potentiat:
Stop discharge if possible. Call fire department. Extremely loic vapors arc gencrated 8.4 Foo: Chain Concentralion . :
Suy upwind and use water spray 10 “knock down" rapor. * even at ordinary temperatures. None
Isolate and remove discharged maierial. " P 4
Notify local health and poliution control agencies, 6.6 Behaviar In Fira: Containcrs may explode
with ignition of contents,
FLAMMABLE. 6.7 Igniti J °
o 3 gnition Temperature: 1004°F
Flashback along vapor trail may occur.
Vapar may explode if ignited in an enclosed ares. 6.8 Electrical Hazard: Data not yvailable 9. SELECTED MANUFACTURERS
WEAR CHEMICAL PROTECTIVE SUIT WITH SELF-CONTAINED 6.9 Bufning Rote |5 mm/min 1. E.1 duPom de Nemours & Co . Inc
BREATHING APPARATUS. e mmim Electrochemicals Dept.
Fire Stop discharge if possible. . Wil Del 19495
Cool exposed containers lnd protect men zfl'ecnn; shutoff with water, ilmington, Del
Let fire bum, 2. Monsanto Polymers & Petsuchemicah Co,
#00 North Lindhergh Bivd
St Louis. Mo. 63160
3. - Rohm and Haas Co.
CALL FOR MEDICAL AID: : .
7. CHEMICAL REACTIVITY Independence Mall West
YAPOR - - Philadziphia. Pa 19108
POISONOUS [F INHALED OR IF SKIN IS-EXPOSED. 7.1 Resaclivity with Water: Diwulves with N
Irmitating to eyes. 4 moderale cescuion,
Move to fresh sir. ivi .
>< A bru(hmg has stopped. give artificial rsp:nnan 7.2 Resctivity with Common Materials: Nonc
but NOT mouth to mouth). 7.3 Stability During Transport: May become
iIr bm"""g is difficult, give °‘V3'“ unstable and subject to explosion if
LIouio sored for extended time or exposed 1o
POISONOUS IF SWALLOWED OR IF SKIN IS EXPOSED. high temp and pressure .
Exposure | Imuting o eyes. - : —
Remove contaminated clo\hmg and shoes. 7.4 Neu\u.ulmnp Agents tor Acids snd
Flush affected areas with plenty of water. Caustics: The weak acidity caa he neutralized 10. SHIPPING INFORMATION
IF IN EYES, hold eyelids open and Nush with plenty of water. by slaked Itme. but this dues not destroy 1 Grad Purlty: 96
IF SWALLOWED snd victim is CONSCIOUS, have victim drink water tbe povonows properts 101 Gradew or Purlly: S6% somemes e
ar milk and have victim mdum vomiting, - shipped as'a water solution, or absdrhéy
IF SWALLOWED 2nd victim is UNCONSCIOUS OR HAVING CON- 7.5 Polymerization: Not perinent onaninert solid All forms arc extrenich
VULSIONS. do nothing except keep victim warm. 7.6 Inhibilor of Polymerization: Not pertinent toue. .
10.2  Storage Temperatura: Duts aut abaduble
10.3  inert .Almoupmu: Muy be padded
- 10.4 * Venting: Data not availabic
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. - .
Water May be dangerous if it enters water intakes.
. Notify local health and wildlife officials.
Pollution {Noufy operators of nearby water intakes.
1. RESPONSE TQ DISCHARGE 2, LABELS 11. HAZARD ASSESSMENT CODE 13. PHYSICAL AND CHEMICAL PROPERTIES
(Ses Reaponss Metnods Handbook, CG 446-4) % (Ses Hazare Assmasment Manoboon, CG 445-3) 13,1  Physical State at 15°C and 1 atm:
Issue warning—high Nammability, A-B-C-K-L-M-N Liquid
waler contaminant POISON BAS 13.2 Molecuiar Weight: 2703
:“‘f’“ aceess 13.3  Bolling Point al 1 stm:
vasuate ares 78.3°F = 25.7°C = 298.9°K
PRESENT NEW 12. HAZARD CLASSIFICATIONS 13.4 Froezing Point: 8.1°F = — 1] 3°C = 259 9,
12.1 Code of Federal Reguiationa: 135 Critical Tamperature:
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS Poisonaus gas or liquid, Class A 362.3°F = 183.5°C = 456.7°K
3.1 Synonyms: Hydrocyanic acid 4.1 Physics! State {as shipped): Liquid 12:2  NAS Hazard Rating for Bulk Wator 13.6 Critical Pressure:
Prussic acid 4.2 Color: Colorless to biuish white Transportation: P33 psis = S0atm = 507 MNym?
3.2 Coast Guard Compatibility Classification: 4.3 Odor: Charactenstic sweetish. like almond Category Rsting 13.7  Specific Gravity: 0689 a1 20°C {hguid)
Not appheable : FIte 4 13.8  Liquid Surtace Tenslon: Aot pertinent
3.3 Chemical Formula: HCN Health 13.9  Liquid-Water Interfacisl Tension:
3.4 IMCO/United Nations Numerical Vapor Irtitant .. ..... ... 2 Not pertinent
Designatlen: 20/1051 Liquid or Sokid frritant ... | 1310 Vapor (Gaa) Spacific Gravity: 09
Poisons 4 13.11 Ratio of Specific Heatu of Vapor (Gas):
Water Polluy 1.303
H“"‘“*"‘ To . 4 13.12 Latent Hoat of Yaporization:
S. HEALTH HAZARDS Aq":“”;;{ Ry o N 444 Bu/ib = 247 calfg = 103 X 100J7hg
Aesthetic Effect . ......... 1 <
CAUTION—Class 4 poison: asphyxiation can be caused by i ion. inhaiation. or absorption of liquid L 13.13 Haat of Combustion: = 10,368 Bty /ib
or vopor through skin (particularly eves. mucous membranes. and feet). Rcc‘)f:méh cal 3 = - SBtdcalfg = ~245 3 X 0 kg
N . 34 emicals ... . ...
5.1 Persanal Protective Equipment: Excape purposes only-—air escape mask with S-minute air Water . ... 0 13.14 Heat ol Decomposltion: Not pertinent
cylinder. Work purposes —vapor-proof cmergency suil of vinyl-coated coverall, plus air mask with Sclf-Reaction . 3 13.15 Hest of Solution: Nol pertinent
clear-view . speaking d demand lator, and 30-minute ait cylinder. Rubber 123 NFPA Hazard Classifications: 1316 Hwat of Polymerization: Not pertinent
gloves: chemical safety goggles: quick-opcning safcty shower.
5.2 Symploms Foltowing Exposure: [rritation of throat, palpiation. difficult breathing, reddening of ., Categary Classification
cyes. sahivanon. nausea, headache, weukness of arms and iegs, giddiness —followed by collapse Health Hazard (Bluc) . ., 4
. and convulsions. Flammability (Red) .. 4
\Re‘.\cli'vuy‘(Yellm-) 2

1Contvmued on poger $ and 61

atrorbed through skun of ey

$.10 Odor Threshold: Data not available

. 5. HEALTH HAZARDS (Cont'd.)
5.7 Late Toxicity: Data not availabie
5.8 Vapor (Gas) Irritant Characteristics: Vapor is not very iraitating hut i gatremely ponsunaus
5.9 Liquid or Solid Irritant Characteristics: Liguid 1< aot ieritating but o catremicly ponoaocus sf
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HYDROGEN CYANIDE

| HeN

Lascu FT

LB/CU FT

13.17 SATURATED LIOUID DENSITY
v.e
.0 N
N
s.0- N
<
w0 AN
.o BN
.0
X 0. 2 4 € & 10 1D
5 TEMPERATURE (F)
<

13.19 LIOUID THERMAL CONDUCTIVITY

NOT PERTINENT

13.21 SOLUBILITY IN WATER

MISCIBLE

13.23 SATURATED VAPOR DENSITY
10°

8Tu/LB-F

BTU/LB-F

PSIA

§3.18 LI0UID HEAT CAPACITY

0.&
0.56
0.8
© 0.4 "/ .
>
0.683 V
/\/
0.2 i
-X 0 - © &0 = 10 120
TEOMPERATURE (F)
o .
13.20 LIOUID VISCOSITY
POT PD’(”)CN.T

13.22 SATURATED VAPOR PRESSURE-
10

0’

-2 » - e0
TEFPERATIRE (F1

13.24 IDERL GRS HEAT CAPACITY .
0.5

0.%0
0. %
o.%
B
//
0.3 —
|~

0.X

-1 0 100 a0 00 0 S0 [

TOPLRATLRL (F)
"

il

A



18T R ISOBUTANE

Common Syranym
2-Methylpropane Liquefied compressed'gas  Colorlexs Odocless 6. FIRE HAZARDS 8. WATER POLLUTION
6.1 Flash Polntt ~117°FC.C, 8.1 Aqustic Toxiclty:
6.2 Flammsbla Limits in Air: None
Flosts nnridboc::‘on water, Flammable visible vapor cloud 18 - 8.4% 8.2 Waterfowl Toxicity: Nonc
is produ: ’ .
6.3 Fire Extinguishing Agents: 83 Bioiogical Oxygen Demand (BOD):
Stop N [ gas None
Stup discharge if possible. Keep people away. top flow of gas .
Shut off ignition suurces and call fire department. . 6.4 Fire Extinguishing Agents Not o be Used: 8.4 Food Chain Concaniralion Potentisl:
Stay upwind and use water spray 1o “knock duwn™ vapor. Not peruinent ] None
Irolate and remove discharged material. . .
Notify local health and poilution control lgtncaes 6.5 Special Hazarda of Combustion Products:
Nut pertinent

6.6 Behaviorin Fire: Not pertineat

FLAMMABLE. 6.7 lgnition Temperature: $90°F

Flashback along vapor trail rruy ‘oceur. 6.8 Elecirical Haxzard: Not pcrhinent

Vapor may explode if ignited in an enclosed area. 6.9 Burning Rate: 9.3 mm/min 9. SELECTED MANUFACTURERS
Stop flow of gas if possible. - SRS fmin,

Cool exposed containers and }nen effecting shutoff with water. I Atlasuc Richfield Co

Fire Let fire burn. . ARCO Chentical Co Distsion
- e 260 South Broud St.

Phitadelphia, Pa 19101

Cities Service Co.. Ine
Petrochemicals Division

CALL FOR MEDICAL AID. T 60 Wall St

VAPOR - 7. CHEMICAL REACTIVITY New York. N ¥ 10008

Irmitating to eyes. ~ 7.1 Reactivity with Water: No reaction 3 Phlhips Parroleum Co

If inhaled, will cause dizziness, difficult breathing R . Burilessilic, Okla 74004

or loss of consciousness. : 7.2 Reaclivity with Common Maierisls: -

Move 10 fresh air. No reaction

If breathing has stopped, give artificial respiration. i N b G

If breathing is difficult, give oxygen. 7.3 Sliability During Transport: Stuble

IF IN'EYES, hald eyelids open'and flush with plenty of water. 7.4 Neutralizing Agents for Acids and

E N Caustics: N pestinent
xposure 7.5 Polymerization: “oi pertinent - e
’ 7.6 Inhibitor of Polymerization: 10. SHIPPING INFORMATION
ot pertinent ’
101 Grades or Purity: Purc. techniial
10.2 Storage TYemperelure; Ambient
. . 10.3 Inert Atmosphers: No requirement

10:4  Venting: Safety relief

Not harmlul to aquatic life.

Water
Pollution

1. RESPONSE TO DISCHARGE 2. LABELS 11. HAZARD ASSESSMENT CODE 13. PHYSICAL AND CHEMICAL PROPERTUS
(See Re300nse Methods Handdook. CG 448-4) (See Mazard Assessment Handtook, CG 4453 13.1  Physical State 21 16°C and 1 alm: G
Issue warning— high Rammability A-B-C-D-E-F-G 13.2  Molecular Weight: S 12
Restrict sccess 13.3 Boiling Point at 1 stm:
Evacuate area Ok = =11 %°C = 261 3°K
134  Freezing Poinl:
PRESENT 12. HAZARD CLASSIFICATIONS S4TSR = -850 = AT O0R
: 121 Code of Federal Reguistions: 135 Crilical Temperature:
3. CHEMICAL DESIGNATIONS . " 4. OBSERVABLE CHARACTERISTICS Flammuble compressed gus 273°k = 113°C = quNTA
3.1 Synonyma: 2-Mcthylpropane 4.1 Physical State (as shipped): 12.2  NAS Hazard Rating for Bulk Water 136 Critical Prossure:
3.2 Coasi Guard Compatibillty Classification: Liquid under pressure . Teansportation: Not lisied 329 i = A0 0aim = Do MN w
Saturated hydrocarbon 42 Color: Colorless 123 NFPA Hazard Classifications: Nut lnicd V137 Specitic Gravity: 0 35700 20°C thqund)
3.3 Chemical Formula: CHyCH(CH,y, . 43 Odon Like gasoline ' 138 Liquid Surtace Tension:
3.4 IMCO/United Nations Numerical ’ T4 dynesjem = 0 014N man = 10C
Designstion: 2.0/1969 13.9 Liquid-Water Interiacial Tension:
(o) S0 dynes,em = 003N a1 —10°¢
13.10 Vopor {Gas) Specific Gravity: 20
13.11 Ratio of Specitic Heals of Vapor (Gas):
i.095
5. HEALTH 'HAZARDS . 13.12 Latent Heat of Vaparization: .
i . L38 Biu/lb » N7 Scal g = oo X 105 ) iy
5.1 'Personal Pr i Self- ained bresthing spparatus: safety goggles. ) )
. R . L 13.13 Heatof Combustion: ~i9.4%s Hiy In
5.2 ¥ F 9 E: e: Central nervous system depression ranging from dizziness and = —10AI0Catog = =357 9% 100 T Ay

incoordination 10 anexthesia und respiratory arrest. depending on concentrativn-and extent of 14 H . L
inhatation. lrregular hearibeat is rure but is a dungerous complication sl anethetic levels. 3. eatof Decomposition: Nt pertacar

5.3 Treatment for Exposure: INHALATION: protect vicum against self-injury if he 1s stuporous, 1315 Heatof Solution: Nuu pertiavm

confused..or anesthetized; upply artificial respirution il breathing has slopped: avoid administration : 13.16 Heat ol Polymerization: “ut pueringnt
of epinephrine or ather sym pathomimelic amunes; prevent aspiration of vomitus by proper "
positioning of head, give symptomatic and supportive trestment. INGESTION OR
ASPIRATION: notreuiment required.

5.4 Touxicity by Inhalation (Threshold Limit Vaiue): Data not aviilabie

5.5 Short-Term Inhalation Limits: Data not svaiiuble e (Compinned um pagos and 8+

5.6 TYorxkity by Ingestion: Not pertinent . . -
5.7 Late Yoxicity: Nonc . - . NOTES
5.8 Vapor (Gas) Irritant Characteristics: None

5.9 Llquid or Solld Irrltant Charscteristics: No uppreciable hazard Prancally hurmiavs 10 shtn
- bevauseat s very volstile und evapuratey quickly Somc frostbie possibie

5.10 Odor Threshold: Dats nut avarable :
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WAL o * METHYL ALCOHOL

Common Synonymms .
et Watery liquid  Coloriess Alcohol odor 6. FIRE HAZARDS 3. WATER POLLUTION
roed weshel . 8.1 Fiash Point 54°F C.C.:61°F O.C. 8.1 Aquatic Toxieity:
Wood B . -
s ':f:“ ) ; . 8.2 Flammable Limhs In Alrz 6.0%—36.5% 250 ppm /11 hr/goldfish/dred/fresh water
Pyronylic mird Floats and mixes with waler. Flammable. imitating vapor is produced. 6.3 Fire Extinguishing Ageats: Alcohol loum, 8.2 Walertowl Toxkcity: Data not available
. dry chemical, or carbon dioxide 8.3 Biclogicat Oxygen Demand (BOD):
Stap discharge if pssible Keep peuple away. g 6.4 Fire Extinguishing Agents Not 10 be Used: ‘T'_"""_";‘O"‘- ' "'Y“:) :1‘“' 1b/1b,
Shul off igmtion swurves and cail Gire department. Waler may be ineffective, 5 duys: 67% {thcor.), 20 duys
Stay upwind and use watet spray to “kanch down™ npov . fl 2 L
Avind ';unlacl with liquid and vapor 6.5 Special Hazards of Combustion Products: 8.4 Food Chaln Concantration Potentlat
Isalate and emave discharged maerial Not pertinent None
Nonfy local health and pollunun control agencies., ‘
6.6 Behaviorin Fire: Containers may cxplode.
6.7 Ignition Temperature: 367°F ¢
FLAMMABLE. o ) . 6.8 Electrical Hazsrd: Class I, o . '
Vapor may explode if ignited in an enclosed area. cs : . "‘": sz 1. Group
Fahback alang vapar tail may 0oKut. .. .8 Buming Ratez 1.7 mm;min.
Extinguish with dry chemical. alcohol faami. or carbon dioxide. 3. SELECTED MANUFACTURERS
o Water may be ineffective on fire. 1. Borden|
Fire Cool expused conlainers with water. * . . orden inc.
—_— Borden Chemical Division
Geismar, La. 70734
A 2. Celanese Corp.
- Celanese Chemical Co. Division
CALL FOR MEDICAL ALD. . o 245 Parh Ave.
VAPOR . New York. N. Y. 10017
{rritating 10 eyes. nose and throst. . 7. CHEMICAL REACTIVITY 3. E.l.duPontdc Nemours & Co.. Inc
IT inhaled, will cause dizziness, beadache, rhfﬁcull breathing, d Bi \D
>< or lass of consciousness. 7.1 Reactivity with Wster: No reaction Industnal and Biochemical Dept.
Move 1o fresh ait. ’ . Wilenington, Del. 19898
If breathing has slopped. give artificial, respiration. 7.2 Reactivity with Common Malerlslx:
I breathing is difficult, give uxygen. . Na reaction
LIQUID 7.3 Stabllity During Transport: Siable

— w .
Exposure ""g“.fﬁ:sol'iss:jf‘ Sy ;:‘;"WED . 7.4 Meutralizing Agents for Acids and

Remove ¢ d clothing and shoes. . Caustics: Not pertinent
Flush affected areas with plenty of water. ° ) N .
IF IN EYES, hold eyelids open and flush-with plenty of water. 7.5 Palymerization: Not pertinent

IF SWALLOWED and victim is CONSCIOUS. have victim drink water 7.6 Inhibitor of Polymerization: Not pertinent 10 SHIPPINE; INFORMATION

s UNCONSCIOUS OR HAVING CON- .
VULSIONS. do nothing except heep victim warm. 10.1 G'T;;Purhyz CP, Crude, ACS.
' all 99.

10.2  Slorage Tempersture: Ambicat
10.3  inert Atmosphere: No requirement

: Uangerous to aqualic life in high concentrations, : 10.4  Venting: Open (Mame arrester) or
Water May be dangerous if it enters water intakes. pressure-vacuum
Notify local health and wildiife officials.
Pollution ] Netifs operaturs of nearby wazer intakes.

1. RESPONSE TO DISCHARGE 2 LABELS

(Ses Posponae Methods Handbook, CG 446-4)

Issue warning—high Nammability 11. HAZARD ASSESSMENT CODE 13, PHYSICAL AND CHEMICAL PROPERTIES
Restrict access {See Hazard Assesament Handtook, CG 448-3) 13.1 Physical State st 15°C and 1 atm: Liquid
Evacualeares A-P-Q-RS 13.2 Molecular Welght: 32.04

Disperse and Nush
13.3  Bolling Point at 1 atm:

PRESENT 148.1°F = 64.5°C = 337.7°K

13.4 Freezing Point:

3. CHEMICAL DESIGNATIONS |4 OBSERVABLE CHARACTERISTICS 12. HAZARD CLASSIFICATIONS L —1S40°F = ~97.8°C = 175 £°K
3.1 Symonyms: Colonial spirit ) Wood alcohol 4.1  Physical State (as shipped): Liquid 121 Code of Federal Regulations: . 13.5 Critical Temperature:
i:}lol;‘r::;:n spieit :\\::ﬁ na.pﬁlha 42 Color: Colorless E Flammable liquid 464°F = 240°C = 513°K
€ spiris
c c oy G P 4.3 Odor: Faint alcohol; like ethyl alcohol: 12.2 NAS Hazard Rating for Bulk Water 13.6 Crhical Pressure:
32 Cosst G""dM T‘:'“b“ ty Classification: faintly sweet: characteristic pungent F Transportation: 1142.0 psua = 77.7 atm = 7.87 MN/m’
ICONO
! 13.7  Specific Gravity: 0.792 ut 20°C (hquid)
33 Chemical Formula: CH,OH Categen Rating ,
FIPE ot e, 3 13.3 Liquid Surface Tenslon: Nol pertinent
N merical
3.4 ’D’:f,:,/::::d, 2';'1"2’;"“ ! . Health ) 13.9  Liquid-Water Intertaclal Tension:
- ’ s Vapor lrritant . . | Not pertinent
Liquid or Salid Irritant 1 13.10 Vapor (Gsa) Speciic Gravity: ||
Poisons -2 13.11 Ratio of Spectfic Heats of Vapor (Gag):
5. HEALTH HAZARDS Water Pollution ' 124
5.1 Personal Prolective Equipment: Approved canister mask for high vapor concentrations; Human T""i‘c"y o ! 13.12 Latent Heat of Vaporization: 473 0 Btu/lb
safety goggles: rubber gloves. Aquatic Toxicity ! - 262.8cal/g = 1100 X 10°J/kg
L . Aesthetic Effect . |
52 sy E : Exposureto 2 vapor causcs ey irritation, head- K . 13.13 Mest of Combustion: —8419 Buu/ib
ache, fatigue and dru\bsmcss H:gh concentralions can produce central nervous system Reactivity . = —4677calfg = — 1958 X 10° J/kg
depression and optic nerve damage. 50,000 ppm will probably cause death in | 10 2 hrs, Can 3‘::rCh"“'“" . ; 13 14 Moat of Decomposition: Not pertinent

h in. Swali . . age.
be absorbed through skin, Swaliowing may cause death or eye damage. o 13.15 Heat of Solution: fest.) =9 Bru/Ib

= -Scalfg= ~02X10°J/kg
13.16 Heat of Polymerization: Not pertinent

Seil-Reaction
12.3 NFPA Hazard Ciassifications:

5.3 Treatment for Exposure: Remove viclim from exposure and apply artifical respiralion if
breathing has ceased. INGESTION: induce vomnting. then give 2 tcaspoons of baking soda

in glass of water: call a physician. SKIN OR EYES: flush with water for 15 min. Category Clasalfication
5.4 TYoxkity by inhalstion (Threshold Limit Value): 200 ppm Health Hazard {Blue) .. 1
55 8hort-Term Inhalation Limits: Data nal available . Flammability (Red) ... 3
5.6 Toxiciy by ingestion: Grade I: 510 15 g/kg (rat) ’ Reactivity (Yellow) 0
5.7 LsteToxicity: None ) B ) . (Comtinerd on popes § ard 81

58 Vapor(Ges) trritant Characteristica: Vapors causc a shight smarting of the cyes or respiratory
sysiem if present in high concentrations. The effect is temporary. . NOTES

59 Uiquid or Solkd Iitant Charsctertatica: Minmum hazard..1f spilled on clothing and allowed ’
foremain.. may cause smarting and reddening of the skin,

$.10 Odor Thewshold: (00ppm  * . ‘
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METHYL BROMIDE

Common Synonyms
Bromamethane Liqueficd gas Colorless Odorless 1o sweei odor 6. FIRE HAZARDS 8. WATER POLLUTION
Embafume 6.1 Flash Point: Pracucally not flammable 8.1  Aquatic Toxikchy: None

Sinks and boils in water. Poidonous vapor cloud is formed. 6.2 Flammsble Limits in Air 8.2 Waterfow ToxicHty: None
Boiling pninl s 390F. 0% —15% 8.3 Blological Oxygen Demand (BOD):
6.3 Fire Extingulshing Agents: Not peruinent None
AVOID CONTACT WITH LIOUID AND VAPOR. Keep FW‘G away. 64 Fire Extingulshing Agents Nol to be Used: 8.4 Food Chain Concentration Polentlat:
Wear gogyics. 8 2PPA and rubber b Not pertinent None
{including glovesy.
Stop descharye if plh"'l;'f Call fire depactment. 6.5 Specisl Hazsrds of Combustlon Products:
Evacuate ares in cave of Large beal . N
Stav upwind and e water spray. to “knock down' vapor Toxic and irritating gases arc gencrated
Walate snd remave docharged matenat when exposed to firc or heat,
Notify local heslth 3nd pollution cuntrol agencies. 6.6 Behavior In Fire: Containers may explode
Combustible. . T ture; *
POISONOUS AND IRRITATING GASES ARE PRODUCED IN FIRE. 87 lgnition Temperature: 999°F
Wear gugghes. selfconiasned bréathing apparatus, and rubber ovrrrlalhmg 6.8 Electrical Hazard: Not pertinent
tincluding gloves).
: EXTINGUISH WITH W ATER. FOAM. OR CARBON DIOXIDE. 6.9 Buming Rate: Not pertinent 9. SELECTED MANUFACTURERS
Fire Cuul p1pused containers wilh water. I Dow Chemicai Co.
Midland. Mich 4R640
2. Great Lakes Chemical Corp
West Lafayette, Ind 47906
y - - 3. Northwest Industeies, Inc
CALL FOR MEDICAL AiD- Michigan Chemical Corp
VAPOR 351 E.Omio St
@ POISONOUS IF INHALED. 7. CHEMICAL REACTIVITY Chicago. Hl 60611
Imtating 10 eyes,
>< Move 10 fresh air . 7.1  Roactivily with Water Norcaction
i
" hr'l’;:‘:’l‘:(;"?"ni:mr:’w::u:;‘l‘ eish epirstion 7.2 Reactivity with Common Materisis:
If breathing is difficult, pive oxygen. No reaction
LIQUID 7.3 Stability During Transport: Stabic
Will burn skin and eyes. H
Exposure Harrnful if swallowed. 7.4 Neutrailzing Agents lor Acids snd
Remove contaminated clothing and shoes. Caustics: Nol pertinent
Flush affecied areas with plenty of water. | R
DO NOT RUB AFFECTED AREASn 7.5 Poiymerization: Not pertinent
IF IN EYES. hold eyelids upen’and flush with plenty of water. 7.4 Inhibitor of Polymerization: Nol pertinem
1F SWALLOWED and victm s CONSCIOUS.Rave icim rink watr 6 Inhibltor of Poly n: Not pertinen 10. SHIPPING INFORMATION
00 NOT (NDUCE VOMITING. 10.1 Grades or Purity: Commeraial
not less than 99.5%
10.2 Storage Temperalure: Ambient
10.3 Inert Atmosphere: No requirement
Not hammful 10 aquatic life. 10.4 Venting: Salety rehcl
Water May be dangerous if it enters waler intakes.
Notify Incal health and wildlife officials,
Pollution ] Notfs operators of aearby water intakes
1. RESPONSE TQ DISCHARGE 2. LABELS . ' 11. HAZARD ASSESSMENT CODE 13. PHYSICAL AND CHEMICAL PROPERTIES
N
{See Ragponse Methods Handbook. CG £48-4) (See Hazard Assessment Handoook, CG 446-3) 13.1 Physicai State at 15°C and 1 atm: Gas
1ssue warning--poison ) A-BC-l4) 13.2 Molecuiar Weight: 94,95
Restrict access POISON 13.3 Bolling Point »t 1 atm:
I.5°F = 3.6°C = 276 8°K
13.4 Freazing Polnt: :
PRESENT A | 12. HAZARD CLASSIFICATIONS - 135°F = =93"C = 480°N
121 Code of Federal Regulations: 13.5  Critical Temperature:
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS Poisonous liquid or solid, Class B 376°F = 191°C = 4t4° K
3.1 Synonyms: Bromomethane -4.1 Physical State {as shipped): 12.2 NAS Hazard Rating for Bulk Water 13.6 Critical Pressure: Not pertinent
Embafume Liqucfied gas Transporistion: 13.7 Specific Gravity: 1 68 at 20°C (hquid)
M-B-C Fumigant 4.2 Color: Colorless Category Rating 13.8  Llquid Surtace Tension:
Monobromomethane . . 0.0245 <o
4.3 Odor Rclatively odorless; sweet, FIE et i 24.5dynes/em = 00248 N/m at 15°C
3.2 Coast Guard Compatibility Clasaification: chloroferm-ike Health 13.9  Liquid-Water Intertacial Tension:
Halogenated compound calt ) Not pertanent
Vapor lrritant ...l ... 3 ot pertine .
3.3 Chemical Formula: CH,Br Liquid or Solid lrritant .3 13.10 Vapor (Gas) Specific Gravity: 3.3
3.4 IMCO/United Nations Numerical Poisons 4 13.11 Ratio of Spocific Heats of Vapor (Gas):
Designation: 2.0/1062 « Water Pollution 1.247
Human Toxi 0 13.12 Lstent Heat of Yaporization:
PO
5. HEALTH HAZARDS Aquatic Toxici 1 108 Buu/Ib = $9.7 cal/g = 2.50 X 10° J/ky
Aesthetic Efect ... 2 13.13 Heat of Combustion: —31%8 Btu/lb
5: Personal Protecitve Equipment: Self{on(zxn:d breathing a::para(us'goggls o Reactivity . - 17 cal/g = <7415 X 10 J’/kg
5. F 1 of vapor causes lung congestion and pulmonary Other Chemicals . \ .
edema. Higher conccnuzlmns cause rapid narcosis and death, Contact with liquid irritates Water 0 13.14 Heat of Decamposition: Nol pertinent
eyes and burns skin. Self-Reaction 0 13.15 Heat of Solution: Not pertinent

5.3 Treatmenttor Exposure: INHALATION: remove victim (o (resh air: give artificial respira- 12.3  NFPA Hazard Classificationa: 13.16 Heast of Polymerizatlon: Not pertinent

tion if needed. SKIN OR EYES: flush with waler for at least 15 min. Category Cinssification

5.4 Toxkcity by Inhaiation (Threshold Limht Value): 15 ppm MHealth Hazard (Blue) 3

5.5 Short-Term Inhalation Limits: 20 ppm for 5 min. Flammability (Red) .. I -

5.6 Toxichy by Ingestion: Data not available Reactivity (Yellow) 4

5.7 Late Toxleity: Data not available (Continued on pages 3 and 67

5.8 Vapor (Gas) Irritant Characteriatica: Vapor is moderately irritating such that personnel will

not usually Lolerate moderate or high vapor concentrations,

5.9 Liquid or Solld Irritant Characteristics: Fairly scvere skin irritant; may cause pain and NOTES

second-degree burns after a few minutes’ contact.

5.10 Odor Threshold: Daia not available

=
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PROPYLENE

6. FIRE HAZARDS 8. WATER POLLUTION
Comenon Synonyme .
Propene Liquefed cumproased gas Coloriesy Mild odar 6.1 Flash Point: —162°F C.C. 8.1 Aquatic Toxlelty: None
Methyketbylene 6.2 Flammabie Limita in Air: 20%- 11% 8.2 Walertowl Yorxicity: Noac
. Extii ishi : i i .
Floats and boils on water, Flammable, visible vapor cloud 8.3 Fire 5 inguishing Agents: Stop flow 8.3 Biological Oxygen Demand (BOD): “unc
is produced. . ol gas. 8.4 Food Chain Concentration Potential:
U.4  Fire Extinguishing Agents Not 1o be Used: None
Stop discharge if possible. Keep people away. Not pertinent
Shut off ignition sources and call fire department. 6.5 Special Hazards of Combustion Products:
Stay upwind and use water spray to “knock do-n vapor. X
Evacuate srea in cae of large discharge. Not pertinent
Avoid contact with hiquid. . . . ’
Notify local health snd pollution cuntrol agencies. : . 6.6 Behavior In Fire: Containers may explode.
5 b . Vapor is heavier than as und may
travel convderable distance to a source
FLAMMABLE. of ignition anq Nash back
Container may explode in (ire, 6.7 Ignition Te. iature: o .
Flachback slong vapor trail may occur, gnition Temperature: 521°F 9. SELECTED MANUFACTURERS
May explode if ignited in an enclosed area. 5.8 Electrical Hazard: Class |, Group D | Duw Chemical Co
Stop flow of gas if ponsible. i X . 0
Fire C:ﬂ !:p::ds:;r'“::n od pmletl mea eficcting shutof{ with water. 6.8 Burning Rete: § miv_l/mln, thyquid) Midiand, Mich 48640
—_— Let fire bumn. 2 Exwon Chemical Co
Huuston, Tex 77001
3 Unon Carbide Corp
Chemicals and Plastics Division
CALL FOR MEDICAL AID. - 270 Park Ave
VAPOR 7. CHEMICAL REACTIVITY New Yok, N Y 10017
1f inhaled, will cause dizziness or Joss of consciousness. 7.1 Reaclivity with Water: No reaction
Move 10 fresh ais. )
¥ breathing has stopped, give artificial mpinuon 7.2 Reactivity with Common Materiats:
1f breathing is difficult, give oxygen. No reaction
LIQUID 7.3 Stability During Transport: Stable
Will cause frostbite. - )
Flush affected arcas with plenty of water, 7.4 Neutralizing Agents for Acids and
Exposure DO NOT RUB AFFECTED AREAS, Caustics: Nol perunent
7.5 Polymerization: Not periinent
7.6 Inhibitor of Polymerization: Not pertinent 10. SHIPPING INFORMATION
10.1  Grades or Purity; Chemical 92+%,
polymerization: 99+ 7% research 99+ %,
propylenc concentrate 80+ %
10.2 Storage Temperature: Ambient
. 10.3 Inert Atmospheare: No requicement
Not harmiul to aquatic life. 10.4  Venting: Safety rehefl
Water
Pollution
1. RESPONSE TO DISCHARGE 2. LABELS 11. HAZARD ASSESSMENT CODE 13. PHYSICAL AND CHEMICAL PROPERTIES
(Sen Response Mathods Handbook, CG 446-4) (See Mazard Assessnent Hanoboot, CG 448-3) 131 Physical State at 15°C and 1 atm: Gas L
Issue warning—high flammability A-B.C.-D-E-F-G 13.2  Moiecular Weight: 42.08
Evacualc area - 13.3 Boiling Point at 1 atm:
—53.9°F = ~47.7°C = 225.5°K
13.4 Freezing Point:
SENT y ° ~o oy
PRE 12. HAZARD CLASSIFICATIONS =301.4°F = —1§5.3°C = 3°K
o 121 Code of Federal Regulations: 13.5  Critical Temperature: :
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS Flammable compressed gas 197.2°F = 91 8°C = 365.0°A
3.1 Synonyms: Methylethylene 4.1 Physical State (as shipped): 122 NAS Hazard Rating for Buik Water 13.6  Critical Pressura: .
Propenc Liqueficd gas Transportation: 670 psta = 45 baum = 4 62 MiN/m?
3.2 Coast Guard Compatibility Classification: 4.2 Color: Colorless Category Rating 13.7  Specific Gravity: 0609 a1 =47°C thqud)
Olefin 4.3 Odon Weak gassy Fire 4 13.8 Liquid Surtace Tension:
3.3 Chemical Formula: CH,CH=CH, Health 16 7dynes/em = 00167 N/m a1 =42°¢
3.4 IMCO/Unlited Nations Numerical Vapor leritant .......... . 0 13.9 Liquid-Water interiacial Tension:
Designation: 2.0/1077 Liquid or Solid Irritam .. . 0 Not pertinent )
Poisons .. .............. § 13.10 Vapor {Gas) Specific Gravity: 14
Water Pollution 13.11 Ratio of Specific Heats of Vapor (Gan):
Human Tonicity 1] 1,182
A Tovicny . 1 i .
5. HEALTH HAZARDS A““;"‘_ ;;r'c' 4 0 1312 Latent Heat of Vaporization:
X . . . esthetic Elfect ... 187 Blu/th = 104 catrg = 435 % ID*J hg
5.1 Personal Protective Equipment: Organic vapor canister or air-supplied mask: goggles or Reactivity 13.13 Heat of Combusti 10,69 Bro 1
face shield (for liqutd): protective ciothing (for iquid). - . eat ot Combustion: —19.59 Btu‘In
ace shicld LforNquid: » Boriquieh ) . Other Chemmcals .. ... ! = —10.940 cal/g = —458 04 X 10 J. kg
5.2 Sy F 9 E: 1 Moderate concentration in air causes dizziness, drowsiness, Water . ........ o -
and i Contact with liquefied propylene will cause “freczing burn.” Sell-Reaction . 1 13.14 Heat of Decomposition: Nat periinent
5.3 Treatment for Exposure: INHALATION: remove vicum from exposure; if breathing is irregulas 12.3 NFPA Hazard Claasifications: 13.15 Heatof Solution: Not pertinent
or has stopped, start resuscitation: give oxygen: ¢all a doctor. Category Classification 13.16 Heast of Polymerization: Not pertinent
5.4 Toxicity by Inhelation (Threshold Limit Value): 4000 ppm Health Hazard (Blue) . . \ -
5.5 'Short-Term Inhalation Limits: Data nol available Flammabiluy (Red) ... 4
5.6 Toxicity by Ingestion: Not pertinent Reactivity (Yellow) |
57 LateToriclty: None (Continued on pages $ ond 81
5.8 Vapor (Gas) irritant Characteristics: Vapors are nonirritating (0 the eyes and throat. -
5.9 Liquid or Solid lrritant Characteristics: No appreciabic hazard. Practically harmless to the NOTES
skin because it evaporates quickly.
5.10 Odor Threshold: Daia not avaiable
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-§. FIRE HAZARDS 8. WATER POLLUTION

6.1 Flash Point: { ity:
Suntiam N dromgen susfide ] ash Point: Nt llammuable 81 Aqu:-lu: Toricity R
Mives with water 6.2 Flammuable Limitain Air ot flammuanle 06 my b oYnnr o mesquite faa Tl n iooen
. water
63 Fire Extinguishing Agenta: g
St pertinent 82 Waterdowl Toricity: Datanutas neanle
&1 Fire Extinguishing Adents Not to ba Used: | 83 Blologicel Oxygen Demand (B0 0)
Stog dehsrge it puossble Keep peuple yeav Nt pettinent Daty not avasdahie
Isolate and ermune discharged mnatenal . 4 B .
Nenty lial health and pollution control agenoes 65 Special Hazards of Combustion Producta: 84 Food Chain Concentration Potential:
‘ ot pertinent None
56 Behaviorin Fire: N purtinent
57 Ignition Tempacrature: No: pertinent
Nout lainmable 658 Eloctrical Hazard: ot pertenent
: 89. Burning Rate: “ut pertinent .
9. SELECTED MANUFACTURERS
Fire - i Stauifer Chentrcal Compsny
Industrral Chemicai Disivion
Westpurt, Coan 1Unax)
2 PP Iadustrics, incoeparated
Industrial Chemicai Division
One Gatewas Center
Call fue medical and. Pittsburgh, Pa 13222
Liguto 7. CHEMICAL REACTIVITY 3 Chemucal Products Curpur ation
Irritaning to skin aad eyes. . . 7.1 with Water: Ny reaction Kiag Philip RY
if swallowed will causc nausea, vormuting, ur toss of consciousness. . K East Providence, R [ 024914
Remove cuataminated clothing and shoes 72 Reactivity with Common Matarials; A *
Flush atfecied arzas with pleniy af water. Corrodes most metuals, but reacuvn s
IF [N EYES. hold evelids upea and flush with plenty of water. 0t hasrdou
IF SWALLOWED and wictm 1» CONSCIOUS. have victun deink water O TarRreow.
or milk and have victim induce vominng, 7.3 Stadility During Transport: Stabic .
{F SWALLOWED sad victimas UNCONSCIOULS OR HAVING CON- N . .
Exposure VULSIONS. Jo wuthing etcept keep vichm warm. 74 Naulralizing Agents for Acids and
' Caustica: Floud with waler
7.5 Polymerization: Not pertincal 0 's P INFORMATIO
A N M
7.6 Inhibitor of Polymerization: ! HIPPING INFO H
ot pertinent 10.1  Grades or Purity: 10~ 0% solutiuns
0 water
10.2 Storags Tempersture: >n3°F
103  [nert Atmosphere: o requircinent
10.4  VYenting: Prewute-vavuurm
Danygerous to aquatic life in high cuncentrasons.
Water May be dangerous if it enters water intakes .
. Noufy loca) heaith and wildliie uificiais : ,
Pollution | ~Nuurv uperators of nearhy water mtsken.
1. RESPONSE TO DISCHARGE 2. LABELS 11. HAZARD ASSESSMENT COOf 13. PHYSICAL AND CHEMICAL PROPERTIES
See He1Dunse Uenags #and0ons GG ¢44. 41 ISea Ma12ra AbsdameAt HengBaas CG 448.3) 13.1  Physicai State at 15°C and 1 atm: 1 qund
Issue warming  aaber contaminnt N lanel requitad By Cude A-P 132 Molecular Weight: Nul pertinent
cartasive Federsi Reguiations . 133 Boiling Point st 1 atm: (appru )
Restrint accens 212°F = 100°C = J73°K
Dispetse and tush
perte amd B 13.4  Freezing Point: 1apprun )
12. HAZARD CLASSIFICATIONS BITF = (77C = 907K
12 1 Code ol Federal Regulations: 135  Critical Tempersture: Nal pertinent
3. CHEMICAL DESIGNATIONS 4. OBSERYABLE CHARACTERISIICS Not histed 136 Critical Preszure: Nut pertinent
37 Synoaymu: Sudium Miaifie. 41 Physical Stats (a3 shipped): Liquid 12,2 NAS Hazard Raling for Bulk Water 137  Specific Gravity: ! }at 19°C (hgunh
Nodiutn Avdrogen suitfide Sadign (waler sulutivny Transportalion: 138 Llquid Surtaca Tension:
withvdrate : 42 Color: Lightlemun, pale yellow, Category Raling Buata not svailabdle
12 CoastGuard Companbility Classificstion: amber tu dara red Fiee o " 139 Liquid-Watar tnterfacial Tenuion:
Fube develuped 4.3 Odor: Ruticn zgyy * Health . Nul periinent
33 Chemical Formula: NadH™ H.O Vapor Iratant : 1310 Vapor (Gas) Specitic Gravity:
34 [IMCO/United Nstions Numericsl Liquid or Soird {raizan 3 ot pertinent
Designation: St huted Ponany ' 4 13 31 Ratlo of Spacific Haats of Yapar (Gas):
Water Pollutiun Nut pertinet
Human Touaty : 1312 Latent Heat of Vapurization:
20§ Aguatic Touay i Not pertinent
5. HEALTH HAZARD Aasthetic Effent §
51 Pprsonsl Protective Equipment: Runhcr prutcutive cyuioment. such as 4peon. buuts, splash- Resctmts 13.13 Heatof Combustion: Nut pertinent
promd gaggier. gloves. Safinter-ty pe cespitatur of il vontaiaed Mreathing apoaratas Other (‘:H:ml\;.ll\ s 13 14 Heal ol Decompomilion N peitite
52 Symptoms Following Expasure: [nhalstion al Mist Causer 10Laii0n OF Tespiralary tract ami Water 3 13 15 Heatof Solution. Nt pertioent
msunle systemic panamiag, Aydragen sullide gas, amd mas 3¢ given off anen aad s present, Seli-Reaction ) 1316 Heal of Polymerization: it perrinent
wauses headahe dizzingss Ausca, voMItng, continued saounare Lan Cad 2 Jons b Sufiwious- 123" NFPA Hagard Classifications: Not listed
acrs. resprtatary Tailuee, snd death
Liquid causes Marnzd gve o Ital.on, leRing, rachry matian - FAFLN IR TRL A RN
Mlaesing of visan a7¢ the Most commun sifects, exmngic i €A ey Qurzane e v etfent . )
Contaet of iguid =110 S L0y FEaN ST GO P of Tiveag ol Aued 2OpuIiE M . 5. HEALTH HAZARDS (Con'lL.)
Laure Sermantis INges(nn L3uads sevare BUIAINY st e tonion o il JueGons uf 1hE gaatr - 1f Dalieqit 13 UNCHAITVUS, JO AOL ZIve 30y LNING DUt NYLrE Lhere 1s A0 VNN FUCHION (0 Dreathing
Aletnal tract, pean - (e tArOIL 4ad smlumen, dacsea and snnginyg, “olivwsd Sy darrnes N this tonygue sdould e kept forward and false teeth removed) He witl be less hiely to sspirate
(8 vevere Ldscy wniaPAE, UALLNALINGS TExs, AN Daraiy aey ol “CADILaLIE Nas 3¢ 2epenicd «omituy il hers placed ra a Yace-down pusilion
53 Trestmentfor Exposure: INHALATION muve it from ‘_.mu'n..\.n(:d atmaspnese: call 54 Tozicity by Inhalation (Thewahold Limit Yalue): Data not v aituble
Shyvicisan of Brearning Pas ceared Sart Muuth-temouid resumitatiun EYEN -n:n:u:.u:i.‘ 55 Short-Term inhaletion Lim Dats nut svarludic
usn with 1302e Guaabilios of runmay e aies for 4 mimmwn o 1Y M0 odtan medicai attzation
¥ s Grade > LDw0 S
53 %000 33 Psunle, wAllE 2w ity SANFULTIINN PO DAYALIIA PutieAl TIa e aEPt B a dark 55 Toxlaty by Ingestion: Grace 2. LDw0 S0 54, kg
raum snd e wompresses spplicd tu the 2res and furchcad SKIN omencdiateiy Mush aifected 5.7 Late Taxkcity: Duta nutavilanie
srcax =N water, ghtain medicat atteation i erttation perants [NGESTION ontuin medicai 53 Yapor (Gas)irritant Charectecistics: b apurs cause mealer stz irrst 5100 sugh {hal perinns: =
alteatiun sy v as posviale of patient sy consaiuuy aduce vomitiag N giving large amounis find high conceatrations urpiessant The tistemporary
-atoroae asr - . . Q- fthes 7 ¢ < .
e deT 2T sty w a1 2 aDiEs ey af LD vl 10 4 it o waten. EAIS TEDArE T 53 Liquid or Solld Irritant Charsctariatica: Furls severs aasn £naunt Mas wause pana smd sew + it
AMsunees Tl rOmiting My S imiuced by tieaiing Fuck af Aatienl s tAfuat with g dinger. Yomiung X " y
degrec hurns aiter o low minules contagl
\Rould e 2rcoura el anti the yumitus 1y wleas
510 Odor Threshold: -
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SHD

SODIUM HYDROXIDE

Common Synonyemn 6. FIRE HAZARDS " 8. WATER POLLUTION
Crustc woda Solid flakes or pelets White Odories 6.1 Flash Point: Not Nammuble 8.1 Aquatic Toxiclty: .
ye . C , - ;
6.2 Flammable Limits In Al Not Nummahie 125 ppm £96 kir fmosquito fh /Tl (rest
y L wdler”
Sinks and mixes with water. 6.3 Fire Extinguishing Agents:. Nol pertinent 130 ppm /23 hr/oysters Aethal/aaht w ater
64 Firs Extinguishing Agents Not to be Used: 82 Watorfowl Toxiclty: Data not available
Nat perunent e b BOO):
Avoid conuct with solid and dust. Kecp people awsy. 6.5 Specis! Hazards of Combustion Producis: | - Diotogical Oxygen Demand (BOO):
Wear rubber overclothing (including gloves). ot pertment None
Stop discharge if porssible. ", pertinel P .
Isnlate and remove discharged material. 6.6 Behavior In Fire: Nou peruinent 8.4 Food Chain Concenirastion Potential:
Notify local bealth and poltution control agencies. " i e None
6.7 Ignltion Temperature: Not Nummablc
6.8 Electrical Hazxard: Noi pertinent
Not Mammable. ' 6.9 Burning Rate: Nol lummuble
May cause fire on conwact with combustibles.
Flammable gas may be produced on contact with metals. S. SELECTED MANUFACTURERS
Wear rubber uverclothing lincluding gloves). B} e
Fi Fland discharge ares with water, ! Dumoad Shumrock Corp
ire Cool expused cuntainers with water. . Bleciro Chemicaly Diviston
Deer Puek, Ten 77830
2 Dow Chemical Co
Midlund, Mich 4R60
3 PPG iadusinies, Inc
CALL FOR MEDICAL AID. Tndustoral Chemical Disision
pust : 7. CHEMICAL REACTIVITY Barbertan, Ohio 34203
Irritating to eyes, nuse and throat. 3 v
Move to fresh air. ' 7.1 RAeactivity with Wa Dissubves with
If breathing has stopped, give artificial respication. fiberation of much heat: may steam and
1f breathing is difficult, give oxygen. splatter
IF [N EYES, hold eyelids open and fush with pleniy of water.
SOLID ' 7.2 Reactivity with Common Masteriala:
Will bur skin and eyes. When wet, attacks metals such as
Harm(ul if swallowed. whuminum, tin. leud. and zinc to produce
Exposure Remave cuntaminated clothing and shoes, Nammable hydrogen gas,
Flush alfected areas with plenty of water. " .
IF IN EYES, hold eyelids open and flush'with plenty of water. 7.3 Stsbllity During Transport: Siuble
IF S‘;'A;li.IEWED and victim is CONSCIOUS, have victim drink water 7.4 Neutralizing Agents for Acids and 10. ‘SHIPPING INFORMATION
DO NOT INDUCE YOMITING. Coustics: Fluch with watcr. rine with 101 Grades or Purity: Techmical Naken.,
dilute aceuc acid USP peliets
7.5 Polymerization: Mot periinent 10.2 Storsge Temperalure: Ambicnl
7.6 Inhibitor of Polymerization: Nut pertinent 10.3 Inert Atmosphere: “o rcquitenent
10.4  Venting: Open ’
Dangerous to aquatic life in high concentrations.
Water May be dangerous if it enters water intakes.
. Notify local bealth and wildlife_officials.
Pollution | satify operatars of nearby water intakes.
1. RESPONSE 1O DISCHARGE 2. LABELS 11, HAZARD ASSESSMENT CODE 13. PHYSICAL AND CHEMICAL PROPERTIES
(See Aesponse Methods Handbook CG 448.-4) (Sew Hazard Assessment Hendoook, CG 446.3) 13.1  Physicsal State at 15°C and 1 a1m: Sohd
Isaue warmng  corcomve No hazard lubel requtred by « SS 13.2  Molecular Weight: 40 00
Restrict uccess Code of Federul Regutations 13.3 Boiling Point at 7 atm: Very high
‘thcnt and flush 13.4  Freozing Point:
HR°F = 318°C = 591°K
) . 12 HAZARD CLASSIFICATIONS 135 Critical Tempareture: Not portinent
12.1 Code of Federal Regulations: _ 13.6 Critical Pressure: \ut pertinent
3. CHEMICAL DESIGNATIONS . 4."OBSERVABLE CHARACTERISTICS Not listed 13.7  Specific Gravity: 2 13 4t 30°C tsobds
3.1 Synonyms: Cuustrcoda 4.1 Physical Stale (as shipped): Sold 12.2  NAS Hazard Rating tor Bulk Watar *13.8  Liquid Surface Tension: Nut pertinent
3.2 Coast Guard Compatibility Classification: | 4.2 Color: White Tesnsportation: Not listed . 139 Liquid-Water lnterfacial Tenaion:
Not upphicable 4.3 Odor: Odorless 12.3 NFPA Hazard Classifications: Not pertinent
3.3 Chemical Formula: NuOH | Category Classification | 13 10 Vapor (Gas) Specitic Gravity:
3.4 IMCO/United Nations Numerical Health Hazard (Blue) . ..... .. ] Nat pertineat
Designation: 5.0/1§23 Flammability (Red) 0 13,11 Ratio of Specific Hesta of Vapor (Gas):
Reactivity (Yellow) 1 Not pertinent
13.12 Latent Hest ol Yaporization:
Not pertinent
. 13.13 Healof Combustion: Not pertinent
5. HEALTH HAZARDS 13.14 Keat of Decomposition: Mol pertinent
5.1 Personal Protective Equipment: Chemical safety goggles: face shietd: filter o dust-type 13.15 Heatot Solution: Not pertincat
rexpirutor: rubber bools: rubber gloves. o 13.16 Heat of Polymarization: Nt peruncnt
5.2 Symptoms Following Exposure: Strong corrosive uction on contacted lissues, INHALATIO
dust may cause damage Lo upper rapiratory tract and lung iself, producing from mild nose
ieritation 1o pncumonitin, INGESTION: severe damuge 1o mucous membranes, severe sGar
formution of perforation may occur. EYE CONTACT: produces severe dumage,
5.3 Treatment for Exposure: INHALATION: remove from exposurei suppurt respiration: call
physiciun, INGEST ION: give wuter or mmlk followed by dilute vinegar or frunt juice: do NOT
mduce vomiting. SKIN: wash immediately with large quantities of water under emergency
~safely shower while removing clothing: continue washing untd medical help arrives, call
physician, EYES:iengate immediately with coprous amounts of watec for at deast 15 min;
call physician . 1Connaued 0n poges I and 8¢
s'a Toxicity by Inhslation (Threshold Lin it Value): Not pertinent
5.5 Shor-Torm Inhalation Limits: Not pertineni * NOTES
5.6 Toricity by Ingestion: Data not avatiable K
5.7 Late Toxicity: None
5.8 VYapor (Gas) irritanl Characleristics: Non-volatile N
5.9 “Liquld of Solid Irrilant Characterlstics: Severe skin irritunt. Causes sevond- and thied-degres
burns un short contuct 3ad 1 very 1RJurIous 1o the eyen ° N ° N ° -
510 Odor Threshold: Aot pertinent
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~ SODIUM HYDROXIDE.
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SHD

LB/100 LB HATER

© 13.17° SATURATED LJOUID OENSITY

 NOT PERTINNT

13.19.L10UID THERMAL CONDUCTIVITY

NOT PERTINENT

13.21 SOLUBILITY IN WATER

140.0
;.0
10,0
/
7
5.0
0.0
Y
«.0
-2 X w . & 0 0 1®
F)
%0

13.23 SATURATED VAPOR DENSITY

NOT PERTINENT

13.18 LIOGUID HEAT CAPARCITY

NOT PERTINCNT
w0
13.20 L10UID VISCOSITY

NOT PERTINENT

13.22 SATURATED VAPOR PRESSURE

NOT PERTINENT

0

13.24 1DEAL GAS HERT CRPACITY

NOT PERTINCNT

alt
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STY ' STYRENE

Common §emonyrms 6. FIRE HAZARDS & WATER POLLUTION
Styrad Watery liquid Colorless to light yeDow Swcet pleasant odor 6.1 Flash Point: 93°F O.C .. ¥%°F C.C 81  Aquatic Touiclty:
Vinylhe
usiiovinll 6.2 Flammable Limits in Aie 1 1% 6.1 22ppm /96 he /Blucg il T L /fesh w ater
i i ishi 9 8.2 Waterfow! Toxicity: Duiunot s bl
Floats on water. Flsmmable, irritating vapor is produced. 6.3 Fire Extinguishing Agents: Wuter aterie 2 Dita notavailsble
fog. foum. carbun diwoaide, or dry chemical 8.3 Biological Oxygen Demand (BOD):
6.4 Fire Extinguishing Agents Not lo be Used: 18 (theor 1. 412 duys
Avuid contsct with liquid and vapor Keep people away. Wuter may be ineffective B 8 4 Food Chain Concentration Potential:
W h I- i i .
slf"p' ;I‘::'::: ?{:1:}:;““" with sel umu'"e? b"",hm! ppanais 6.5 Specisl Hazards of Combuslion Products: None .
Call fire dep;nrmnl, Not perunent
« lwlate and remove discharged material. . .
Notify Incal health and pollution conirol agencies. 6.6 Behavior in Fire: Vapor is heavier than
air and may travel conaiderable
dintance 1o s source of ignition and Nash
Combustsbie. . back At elevated lemperatures such
CONTAINERS MAY EXPLODE IN FIRE, asin fire conditions, polymerization
Flashback skong vapor trail may oocur. e ata 9. SELECTED MANUFACTURERS
Vapor may explode if ignited in an enclosed ares. » ke p ? :
Fi Wear chermical protective suit with sell<contained breathing apparatus. contuiner explosion. I Amoco Chemicals Corp
ire Combhat fires from safe distance or protected location, : . . 4 910 S0uth Michigan Ave
—_— Eatinguish with dry chemical, fuam, or carbon divxide, - 6.7 Ignltion Tempearature: 914°F Checago, 11l ekmS

Water may beaneffecnve un fire.. . 6.8 Elecirical Hazard: Clusi 1. Group D
Caonl exposed cantainery'with water. |

s

) Dow Chemical Co
6.9 Buraing Rate: 5.2mm/min Midland, Mich SNa40

B

3 MoawunoCo
Manssnto Polvmers & Petiovhemizal Co

CALL FOR MEDICAL AID,

d

. l‘('.

YAPOR 7. CHEMICAL REACTIVITY . ¥ North Lindhergh Bivd
Irmitating to eyes. nose and throat. .. N . . A
I inhated, will cause dizziness af Tos of consciousness. 7.1 Reactivity with Water: No reuction St Lours, Mo 831606
Move to {resh air. - i i -
) hreathing has stopped. give artificial respiration. 7.2 Reectivily with Common Materlals:
1l breattung is difficult, give exygen, No reuction
LIQUID 7.3 Stability During Transport: Stable
:’ill b}nr]n.‘skin ?‘nd eyd‘rx . 7.4 Neutralizing Agents lor Acids and
armfiul if swallowed. ics:
EXPOSUTe | Remave contaminated clnthing and shoes. Caustics: ot pertinent
Flush affected areas with pleary of water. 7.5 Polymerization: Muy vccur il heated ubove
IF IN EYES. hold eyelids upen and flush with plenty of water, 1S0°F. Con caune o Fooae N
IF SWALLOWED and victim is CONSCIOUS, have victim drink water - Lun cause rupturc of coatuiner. 10. SHIPPING INFORMATION
or milk, . Metal salts, peronides, und strong acids . .
DO NOT INDUCE VOMITING. may also cause polymerization, 10.1  Grades or Purity: 99.54%
7.6 \nhibitor of Polymerization: Tertiury - 10.2 Slorage Temperatlure: Ambienl
butylcatechol. 10-15 ppm . 10.3 Inerl Atmosphere: Nu reguirement
10.4  Venting: Open (flame arrester)
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS,
Water Fouling 10 shoreline.
. May be dangerous if it enters water intakes.
Pollution § Nouf local heaith and wildlife officials.
Notify operators of nearby water intakes.
1. RESPONSE T0 DISCHARGE 2. LABELS 11. HAZARD ASSESSMENT COODE 13. PHYSICAL AND CHEMICAL PROPERTIES
{See Aergante Mathods Henasook CG 446-4) ’ (See Mazard Assessment Handboon, CG 446-3) 13.1 Physical State 81 15°C and 1 stm:
Ivaue witrning  wif contaminant ! " Nohazard label required by AT-U.Z Liqund .
Mechanical containment Code of Federul Regulations L. 13.2 Molecular Weight: 104 |5
Shuuld be removed ’ . 13.3  Boiling Point &t 1 atm:
Chemical and physcal treaiment . © 2934°F = 145.2°C = 31K 4°K
12. HAZARD CLASSIFICATIONS 134 1o 530 o .
-2 1%k = =304 2426°N
- } 121 Code of Federsl Regulations: ) b
3. CHEMICAL DESIGNATIONS 4, DBSERVABLE CHARACTERISTICS Not listed 13.5 C::;:::;Ter‘rx:?luu: R
N . . . . R =1 = 6467
3.1 Synonyms: Phencthyvienc, Phenylethylene: 4.1 Physical'State (as shipped): Liquid 12.2 NAS Hazard Rating for Bulk Water .
Styrol; Styrofene; Vinylbenzene 4,2 Color: Colorless Transportation: 138 Cr::(l:ul Pr@!"::“ 00 M '
. S 3 L= 19 d6 =4 N omd
3.2 Coast Guard Compatibility Classification: 43 Odor: Sweet 1 low concentrations: . Category Rating _‘N" ’ atm o
Monomer characteristic pungent: »harp; B Bite o 3 13.7 S‘pe<‘:nﬁc Gravity: 0 'J'Uh a1 20°C thqurd)
3.3 Chemicai Formula: C,HCH=CH, diragreeable Health 13.8 Liquid Surface Tension:
. " . v . 3244 dynesfem = 003214 Neim an 19°C
3.4 IMCO/United Natione Numerical - Vapor treituat .. ..., .. . 2 . )
Designation: 3.3/2055 R Liquid or Solid lrntant 2 13.9 Liquid-Water Interfaciai Tension:
- } Poisons 2 38 4% dynen/em = 0 0354K N/ at 19°C
A S e
Water Pollution 13.10 Yapor (Gas) Specitic Gravity:
Human Toxicity * T Not pertincat
Aquatic Toucity .. 3 13.11 Ratio of Specific Hosts of Vapor (Gas):
5. HEALTH HAZARDS i Aesthetic Elfect 2 1074

5.1 Personal Protective Equipment: Airlsupplied musk or appraved canister: rubber or plastic Reactivity . 13.12 Latent Keat of Vaporization:

glovexrboots, guggles or face shicld. . - Other Chemicals .. 2 136 Bru/ib = B Scalyg = 363 % (0 J.ky
52 Symploms Ffa“omnq Exposure: Mod:r.u:]:rruunon of eyes and ~kin. High vapor concentrations Water -0 13.13 Heat of Combustion: “ut pertinent

cause dizziness, drunkenac. and anesthesia. Seil-Reaction ............ 3

. 13.14 Heato! Decomposition: Mot perunent

5.3 Treatmentfor Exposure: INHALATION: remove to.fresh air: Keep wurm und quicl: use 12.3 NFPA Hazard Classifications: .

arufical respiration 1 needed. INGESTION: do NOT induce vomiting: cull physician; no Category Clasaification 1219 Mestol Solution: ot perunen

known antidote. SKIN OR EYE CONTACT: flush with plenty of water; for €y e~ get medicul 13.16 Heatof Polymerization: —277 Hiu.id

aitention Health Hazard {Blue) . 2 - —iSdcaljg = —6 45 X 10° [ /g

o Flammability (Red) 3
5.4 Toxicity by Inhalation (Threshold Limit Value): 100 ppm Reactivity (Yellow) 2

5.5 Short-Term inhalation Limits: 100 ppm for 30 min.
5.6 Toxicity by Ingestion: Grade 2: LDy 0.5t0 3 g/kg (Continued om pages § and 81

5.7 Late Toxicity: Duta nut availubie
58 Vapor{Gas) Irritant Characteristica: Vupors ciuse moderate irsitution such thut personne! will NOTES
find high concentrations unpleasant. The elfect s P Y.

5.9 Llquid or Solid irritant Characteristics: Causes smurting of the skin und first-degree buras on
shorl cvposure; may cuuse secondury burns on long cxposure.

5.10 Odor Threshoid: 0.14% ppm .




STYRENE STY
13.17 SHTURHTED L10OUID DENSITY 13.18 LI0OUID HERT CAPACITY
8.0 0.48
.0 D. 9%
N
i ] = L oM
] E ap=
§ .0 DS E 0.2
N ]
. ~N 1
.0 0.1 =
]
8.0 0.3
-® x © © © 10 I -0 © = © & © @ 12
TOPELRRTURE (F) TEMPERATURE {F)
sty st
13.19 LIOUID THERMAL CONDUCTIVITY 13.20 LIOUID VISCOSITY
1.18 1.4
. 1.10 Q\ 1.2
£ T IN o
1.08 v 3.0 3,
i N g AN
b2 N =
Z L Z o
p ¢ o
@ [X-3 o6 [~
X [~
e Nar- P « © © o 120 M e e ) 0 & o 1 1
TEOPLRATURE (F) TEMPERATLRE F)

13.21 SOLUBILITY IN WATER

0.3 LB/100 LB WATER AT 68°F

sy

13.23 SATURATED VAPOR DENSITY
0"!

5TY

13.22 SATURATED VAPOR PRESSURE
10

PSIA
5

1
A
L
0.6
/1
e
- e [ XY
[ [
3 10" 4 3 -
Q ~ /
~ ya o /
@ S 0.4
- o ol
. ,/'/
Z
0.3 P
LA
Pl
-
10 -® ) = 1% e o 100 200 Yo o s0 W0 &0
TEPERATWRE (F) TEMPERATURL ()
st s

D-23

4 -

. lhﬂ




TOL

TOLUENE

Cammon Svaonym
Toluol

Methyitenzrne
Methylbeazol -

Watery liquid Colorlem

Pleasani odor

Flosts on waler, Flammable, imitating vapor s produced.

6. FIRE HAZARDS
6.1 Flash Point: 40°FC.C:55°FOC
6.2 Flammable Limits in Alr 1.27% 7%

6.3 Fire Extinguishing Agents: Carbon
dionide or dry chemical for small firey,
ordinary foam for large firen.

Stop dischasge if posibk. Kerp people pway

Shut off ipnition snurees and cail fire department

Stav upwind and we water ypray 10 "knoik down™ vapor
Avind cuntact with hquid and vapor.

Twiate and remove decharged material

Natify loval heaith and pollutiun cunteol syencies,

6.4 Fire Extinguishing Agents Not to bs Used:
W uler may beineflective

Nul penanent

6.6 Behaviorin Flre: Mapor s heavier than
’ air and mas travel a considerable

FLAMMABLE.

Fladhhack slung vapor tril may occur,

Yapor may explode if ignited in an enclused area.

Wear guggles and self<contained breathing apparates
Exunguih with dry chemical. foam. ar carbon diouide

dintance (a3 source of igniun and
(lush hack.

6.7 Ignition Temperature: 997°F

6.5 Special Hezsrds of Combustion Products:

82
83

8. WATER POLLUTION

Aquatic Tosklty:
11X0 Mg/l /96 hrssanfish, T Ly “fresh warer

Walerfowd Toslclty: (ata not avadable

Biological Oxygen Demand (BOD):
0%, S days: 38% (thear ), N davs

Food Chaln Concanleation Polentiat:
None

9. SELECTED MANUFACTURERS

kxron Chemicsl Co

Fire Waier may be inellicctive nn fire, 68 ElectricalHazerd: Claw 1. Group D Houston. Tex 77001
Cool exposed conlaners with water. 6.9 Burning Rate: 5.7 mm;min. 2 Shell Chemical Co
Petrochemicals Division
Housion, Tes 77001
N 3. SunOiCo.
CALL FOR MEDICAL AID. St Davidhs, Pa. 19087
VAPOR 7. CHEMICAL REACTIVITY
trritating to eyes. nose and throal. . "
If inhaled. will cauwe nausea, vomiting, headache. ditziness, 7.1 Reactivity with Weter, Mo reaciion
difficult breathing. ot luss of consciousness. 7.2 Resclivity with Common Materials:
Move 1o freh air,
11 breathing has stopped. give artificial respication. No reaction
M breatlung difficult. give oxygen. 7.3 Stabllity During Transport: Stabic
:.lgl{!ﬂ o i s 7.4 Neutralizing Agents for Acids and
rritating 10 skin and eyes. . .
EXPOSUre | 1 vaiiowed, will cruse nauses, vomiting or Joss of conciousness. Ceusticx: Not pertinent
Remove contaminaled clothing and shoes. 7.5 Polymerization: Not pertinem
Flush affected areas with plenty of watce. 76 inhibitor of Polymerization: &
IF IN EYES, hold evelids open and flush with plenty of water, B nhibitor of Polymerization: Noi pertinem
IF SWALLOWED and wetim is CONSCIOUS. have sictim drink water 10. SHIPPING INFORMATION
o milk. - 10.1  Grades or Purity: Reseurch. reagent.
L N YO) ING. w N
DO NOT INDUCE VOMITING nitration  all 99 X4 %, industorat
contain 4%, with $F avlenc and small
amounts of bensene and nonsromdain
hydracarbans, 90120 tess pure than
- iadustrial.
Water gzﬂfi:'::': ;;;:;I::(;c ife in high concentrations. 10.2 Storage Tempersture: Ambhient
. May be dangerous if it enters waler intakes. 10.3 Inart Atmosphera: Nu requuement
Pollution § Natity local health and wildlife officiats. i
Notify operators of nearby water intakes 10.4  Venting: Open (Name arrester) or
N prexsuresvacuum
1. RESPONSE TO DISCHARGE 2. LABELS 11. HAZARD ASSESSMENT CODE 13. PHYSICAL AND CHEMICAL PROPERTIES
[Sew Rasponse Meinoas Handnook, CG 44641 See Huzard Assessment Mandbook, CG 446-3) 13.1 Physical State at 15°C and 1 atm: | yuuf
ysue warming —high Mammabibity ATU 13.2 Molecular Weight: 92 14
Evacuatc area 13.3 Boiling Point at 1 atm:
231L1°F = 110.6°C = 383.8°K
13.4 Freezing Poink:
PRESENT ~139°F & —=9350°C = |7y 2
€ 12. HAZARD CLASSIFICATIONS [39°F = =930°C = 175 2°h
12.1 Code of Faderal Reguiations: 135 C'"lf:alaTampoul'ul: : .
3. CHEMICAL DESIGNATIONS 4, OBSERVABLE CHARACTERISTICS Flammable fiquid 603 4°F = 31¥ 6°C = 591 ¥°N
3.1 Synonyms: Mcthylbenzene 4.1 Physical State (as shipped): Liguid 122 NAS Hazard Rsting for Bulk Water 13.6 Critical Pressure: . "
Methylbenzol 4.2 Color Colorless Transportation: 596.1 pnia = 40.55 atm = 4 108§ MN/m
. o . 13 ifi ity: 0867 4120°C 1l
Toluol 4.3 Qdor Pungent: aromatic, benzene-like; Category Rating 37 Specific Gravity: 08674t 20°C thquidy
3.2 Coast Guard Compatibility Classification: disunct, pleasant Fire 3 13.8 Liquid Surface Tension:
, Aromauc hydrocarbon Heal h """"""""""" 290dynessem = 0 0290 Nym a1 20°C
calt,
3.3 Chemical Formula: C,H,CH, Vapor leritant 1 13.9 Liquid-Water Interfacial Tension:
3.4 IMCO/Unlted Nations Numerical Liquid or Solid Irriant 1 36 1 dvneszem = 0 0361 Nvm st 25°C
Designation: 3.2/1294 , Poisans ........... 2 13.10 Vapor (Gas) Specific Gravity:
Water Pollution Notpertinent
Human Toxicity 1 13.11 Ratio of Specific Heats of Yapor (Gas):
] AIZ}\R s Aquatic Toxicity 3 1.089
5. HEALTH H 0 X Acsthatic Effect 2 13.12 Latent Haat of Vaparization:
5.1 Personal Protective Equipment: Air-supplied mask; goggles or face shield: plustic gloves. 1 Reacuvity 153 Blufib = [T cal,g = 361 X 10 5/4g
5.2 Symptoms Foliowing Exposure: Vapors irrilate eves and upper respiratory teact; cause dizziness, Other Chemicals ... ... 1 13.13 Heal of Combustion: —17.430 Buu,th
headache, anesthesia, respiratory arrest. Liquid :jml'.llm cyes and causes drying of skin. 1f Water . 0 = —968h cul/g = —405.5 X 10" Jrhg
aspirated. caunes CO?g‘hlngAgaggmg. distress, and rapidly leveloping pulmonary edema. If Self-Reaction . [V 0 13.14 Heat ot Decompasition: ot pertincat
ngested causes vomiting. griping, dinsrhea, depressed respiration, 12.3 NFPA Hazard Classifications: X
5.3 Treatment for Exposure: INHALATION: remove to fresh air, give artificial respiration and Categary Classification 13.15 Heatof Solution: ot pertincat

oxvgen if nceded: call 3 doctor INGESTION: do NOT induce vomiting: call a doctor, EYES.

Nush with water for at least 15 min. SKIN: wipe ofT, wash with soup and water,
‘5.4 Toxicity by Inhalation (Threshold Limit Value): 100 ppm
5.5 Short-Term Inhalation Limits: 600 ppm for 30 min.
5.6 Toxicity by Ingestion: Grade 2. LDp0.510 § g/kg

5.7 LateToxiclty: Kidncy and liver damuge ma_ follow ingestion

5.8 Vapor (Gas) Irritant Characteristics: Vapors cuuse a slight smarting of the.eyes of respiratory

system 1f present in high concentrations The effect is temporary.

5.9 Liquid or Solid rritant Characteristica: Minsmum harard. If spilicd on clothing and aliowed

10 remai. may cause smarting and reddening of the skin.
510 Odor Threshold: 0.17 ppm

Health Hazard (Bluc) ...... .
Ftammability (Red)
Reactivity (Yellow)

O oty

13.16 Hestot Polymerization: o perinem

1Comtinued om papes Y ond 6+

NOTES

d
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VAM ' .

VINYL ACETATE

6. FIRE HAZARDS

8. WATER POLLUTION

Comemon Synoayme X < Pol . . 330
Vrae Watcry liquid Coloriem Pleasant fruity odor 6.1 Flash Polnt 18°F C.C.:2}°FO.C. . 8.1 Aquatic Toxlcity:
Yoyl A mosomes 6.2 Flammable Limits in Alrz 2 6% — 1] 4% 18 ppm /96 he /bluegll /TLm ltesh water
> . '
6.3 Fire Extinguishing Agenta: Carbun dioxsde 100 ppm /38 hr/Naunder /1L o vall v ste
Floats on water, Flammuble, irritating vapor is produced, or dry chemical for smait fires: ordinary 8.2 Wotertowl Yoxlcity: Duta not avaslabic
foum for large fires. 8.3 Biological Oxygen Demand (BOO):
6.4 Fire Extinguishing Agents Not 10 be Used: 27% (theor.), 19 days
Stop discharge if possible. Keep people 1way. Water may-be ineffective, 8.4 Food Chain Concenlration Polential:
Shut off ignition sources and call fire department. 4
Avowd contact with liquid and vapor. . 6.5 Speclal Hazards of Cormnbustlon Products: None
Stay upwind and usc waler spray 1o “knock down"" vapor, Nol perunent
Lsalate and remove discharyed material, . .
Notify lacal beatth and pollution cantrol agencics. 6.6 BehavlorIn Fire: Vapor is heavicr than air
and may travel considerable distance
te 3 source of igninion and fash buch
gLAMMABL.E. ode in f May palymerize when healed in o fire
'ontainen may expl in fire. ; .
Flahbsck slong vapor tafl may occur. und rupturc containes. 9. SELECTED MANUFACTURERS
Vapor may cxplode if ignited in an enclused area. 6.7 Ignition Temperature: X00°F 1. Ceianese Corp
Wear goggks and sell-contained breathing apparatus. R . . Celunese Chemical Co Dision
Fi re Cn:r:blnlslglm from safe dlxunc? or prme;edﬂlpai;:n: 6.8 Electrical Hazard: Clasm |. Group D 245 Pt A e
—n E. ish with dry chemical, foam, carbon dioxide, : B . : S Pa -
c:,grf:p‘,gd th dry chemical. foam: 6.9 urning Rate: 3.8 mm/min. New York, N Y. 10017
2 Nanonz) Didlers & Chermical Corp
L. S Industrial Chemicah Ce Devision
CAL Houston, Tex 77000
CALL FOR MEDICAL AID.
VAPOR 7. CHEMICAL REACTIVITY 3 Union Carhide Corp
Al Qs -
Irritating to eyes, nose and throat, N 7.1 Roactivity with Water: No reaction ;”;‘:ﬁ:‘rv‘;" Plasties Divivion
1f inhaled, will cause dizziness or difficuit breathing. - i . ”
M(:v! to fresh air. 7.2 Raufuvny with Common Mbalerials: New York. N Y 10017
1 breathing has stopped., give artificial respiration. Nu reacuion
If breathing is difficult, give oxygea. 7.3 Stability During Transport: Stable
LiQuip N 7.4 Neutralizing Agents for Acids and
Imtating to skin and eyes, ) c rics: N
Harmful if swallowed or il spilled on skin. austics: Not peruinent
E xposure Remove contaminaled cl:mring m? shoes. 7.5 Polymerization: Cun occur when i contact -
' Flush affected areas with plenty of water. b o
lFulN ;ZY'ES. hold eyelids open and flush with plenty of water. with peroxides and strong acids, but
IF SWALLOWED and victim is CONSCIOUS. have victim drink water only under extreme conditions 10. SHIPPING INFORMATION
or milk. 7.6 Inhibitor of Polymerization: 3--5 ppm or 101 Grados or Purity:
14—17 ppm hydroquinone. Shipments Grade A (Diphens lumine-inhibited)
usually also contain 200 ppm of 99.8%
diphenylamine. Grade H (Hydroquinone-inhibiied) 99 X%
10.2  Storage Temperature: Ambient
10.3 Inert Atmosphere: No requirement
w HAR.“FUL T0 A_QUAT]C LIFE IN VERY LOW CONCENTRATIONS. 10.4  Venting: Pressure-vacuum
ater Fouling to shoreline. ) ¢
May be dangerous if it enters water intakes.
i Notify local heatth and wildlife officiats.
Poliution Ngli!y operators of nearby water intakes
1. RESPONSE TO DISCHARGE 2. LABELS 11. HAZARD ASSESSMENT CODE 13. PHYSICAL AND CHEMICAL PROPERTIES
[Swe Response Metnods Hangbook, CG +46-4) (See Hazard Assessment Hanabook, CG 446.3) 13.1  Physicol Stete a1 15°C and 1 atm: Liquid
Issue warmag—high Nammability. A-PQT-U.V-W-Z 13.2  Molecular Weight: %6 (9
air contaminant 13.3  Bolling Point st 1 atm:
Evacuate arca 103.2°F = 729°C = W46 1°N
13.4 Freezing Point:
PRESENT 12. HAZARD CLASSIFICATIONS “1350°F = =92 K°C = 180 4°K
. 12.1 Code of Federal Regulstions: 13.5 c'i”‘:"l T'T‘:’"'""'
3. CHEMICAL DESIGNATIONS 4, OBSERVABLE CHARACTERISTICS Flammabie liquid 486°F = 252°C = 2257
3.1 Synonyms: VAM 4.1 Physical State (ss shipped): Liquid 12.2 NAS Hazard Rating for Bulk Water 13.6  Critical P"“‘:": ,
: " . = 2425 MN
Viny! A menomer 4.2 Color: Colorless Transportation: wr s 5‘7:"’; 42 PS‘; 4 \l:;m
. N ific ity: 0934 4120 i d
Vyhe 4.3 Odor: Notunpleasant, sweet smell 1n Calsgory Rating Poc ravity; “t thquidy
3.2 Cosst Guard Compatibllity Classification: small quantities; pleasant fruity, Fice ooiiiis i 3 138 Liquid Surlace Tenalon;
Polymerizable ester characieristic Health 2395 dynessem = 0 02395 Noem o 20°C
3.3 Chomical Formula: CH,COOCH=CH; Vapor Irrnant .. | 13.9  Liquid-Waier Interfacial Tonsion:
3.4 1IMCO/;Uniied Nations Numericat Liquid or Sold lrritant ' (st 30dynessem = 003 Nom ut 20°C
Dasignation: 3.2/130i Poisons .......... ..... 2 13.10 Vapor (Gas) Specific Gravity:
’ Water Pollution Mot p"{""'"l
Human Toaicity 2 13.11 Ratio of Specific Haats of Vapor {Gas):
Aqguatic Toxicity 1 119}
5. HEALTH HAZARDS Acsthetic Effect 2 13.12 Latent Heat ol Vaporization: 163 Biv.ih
5.1 Personal Protective Equipment: Approved canistes or air-supplied mask: goggles or face Reactivity =90 bcalfg = 379X 10° )k
shicid: rubber ar plastic gloves. Other Chemicals .. 2 13.13 Hestof Combustion: —9754 Biu Ib
5.2 sy ing Exp e: High vapor concentrations cause narcosis. Liquid irritates Water ..,.... . 0 = =549 culjg = ~2269 X 10 Jrhy
eyes and may 1rntate skin, Self-Reaction Co ] 13.14 Hoal ot Decomposition: Nat pertinent
53 Trestment for Exposure: IH;IALATrION: umolvsc victim to fresh air: give artificial respiration 2.3 NFPA Hazard Clossifications: . 13.15 Heat of Solution: “ut pertinent
if required. EY ES: flush with water for at least 15 min. Category Clausification 13.16 Moot of Polymaerization: . —439 Biu 1t
5.4  Toxicity by inhalation (Threshold Limit Yalue): 10 ppm Health Ha{ard (Blue) 2 ~ —2atcaligm - 102 % 1) iy
5.5 Short-Term Inhaiation Limits: Data not available Flammability (Red) .. 3
R ty (Yellow) ...
5.6 Toxicity by Ingestion: Grade 2: LDp0.510 § g/kg trat) eactvity {Yellow) 2
5.7 Lale Toxicity: Data not available
. . 1Conttaued an fages § and 8¢
5.8 Vapor (Gas)Irritant Characteris.'=s: Yapors cause a shight smarting of the eyes or respiratory
system if present in hgh concentrations, The effect 1s temporary.
NOTES

5.9  Liquid or Solid irritant Charscteristica: Minimum hazard. Ifspilled on clothing and aliowed
1o remain, may cause smarting and reddening of Lhe skin,

5.10 Odor Threshold: 0.12 ppm
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VINYL ACETATE

VAM
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LB/CU FT
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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

VIt
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City of Baltimore Fire Department ilanual of Procedures APPENDIX E

MQOP 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:

T 8 B _ R B F B B B -0 & BB _3 8 B _B--§ _R-B_B_- B B R B BB B - R N f oo

PLACE THIS DOCUMENT IN NUMERICAL ORDER AFTER THE DIVIDER FOR
SECTION 600 - EMERGENCY SERVICES.

R _E_§ ¥ F B B 3 B F R BB BT T LR R Y R R 0 _B -8 B B B BB -B: 0
Ih Section 644-3 across the top of page 1, mark SEE BROADCAST 600-4.

-—---—--ln--ln‘n—nmmmms—_mnn—-—mmmm

10 '
A Y-foot sorbent boom for use at oil spill incidents is supplied to

~ the Fire Department by the Maryland Water Resources Administrationm.

This boom will not absorb water and can be used for booming as well as
sorption by linking together in 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 immediate, 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
Govermment can be mobilized.

DISTRIBUTION:

1. One sorbent boom will be carried on each engine and truck with
a plastic trash bag.

CATE  4/16/78
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28-1417-7113
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MOP 600-4

SECTION

SUBJECT

EMERGENCY SERVICES SPILL INCIDENTS - SORBENT BOOMS

3.

Three replacements and/or spares will be retained in stationms
where Battalion Chiefs are quartered.

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].

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 response
should be EMERGENCY or NON-EMERGENCY.

Whenever thres (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.

If additional quantities df booms 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],

Units that are not needed after they have delivered their
sorbent booms shall be placed in service.

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 manner as the
regular station trash is collected by Bureau of
Utility Operatioms.

6/16/78

‘ Page 2 of 3
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MOP 600-4

. SECTION SUBJECT

EMERGENCY SERVICES . ' SPILL INCIDENTS - SORBENT BOOMS

c. Sorbent booms that contain volatile flammable liquids
- and large quantities of oil-contaminated booms shall
be disposed of by supervisor of the Bureau of Utility
Operations crew that responded or by State or Federal
- Government clean-up crews or contractors.

d. When com@leting Spill Report (210-041), in area where
' it indicates "absorbed by sorbent-materlal show total
footage 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 Battallon Chlef s supply is depleted the Chief
will notify Maryland Port Admlnlstratlon for replacements
as follows: :

Marine Foreman, Robert F. O'Conner
383-5764 or 383-5104 or
237-8339 - Voice Beeper

Chief of Debris and 0il, Marty Wallace

237-8582 -~ Voice Beeper
391-1192 - Home (24 hours)

By order,

\ 7 A ppar A7 /}\/ i L

THOMAS J. BURKE, Chief
’ e

6/16/78 T Page 3 of 3



MOP 600—7—

SECTION
Manual EMERGENCY SERVICES
of
Procedure cuBIECT S

BROADCAST DISPOSABLE SURGICAL MASKS

Ly

TAKE THE FOLLOWING "ACTIONS IMMEDIATELY TO BRING YOUR
MANUAL UP-TO-DATE:

_--lm!—_n—n-m_—_--n—n-mn-—---n--- L - 8 ]

PLACE THIS DOCUMENT IN NUMERICAL ORDER AFTER THE DIVIDER
FOR SECTION 600 -~ EMERGENCY SERVICES.

——mnm—nmuﬂnmn-n--nn--n-l-m—-_m-m-lﬂ

In Section 644-3 across the top of the page, mark SEE
BROADCAST 600-7,

LN 8 - R _N:-R: B -f % % -p -8 - § _§:-B- B § _§ BB B B-F BB N- B -F F- F -F K J-r]

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 protectiom.

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.

Disposable surgical masks are not to be worn during emergency
operations involving fire, smoke, or toxic gases. 1In these
instances, self-contained breathing apparatus must be used.

By order,

’

A e

’ (e ez e e K

THOMAS J. BURKE, Chief

PTE 377 1 ., Page 1 of 1
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603-4
l 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 ke 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 socon 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.

E— FIRE 2£PT. 210-33742
1/23/74 Page 1 of 2
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MOP 605

M | SECTION
nua
anu EMERGENCY SERVICE
of
Procedure SUBJECT
POLICY HARBOR PROTECTION, FIREBOATS
Fireboat No. 1 - . Mayor Thomas D'Alesandro, Jr. Dundalk Marine Terminal
2700 Broening Highway
Fireboat No, 2 Mayor J. Harold Grady 2609 Leany Street
. . Locust Point
Reserve Fireboat No. 1 P. W. Wilkinson Dundalk Marine Terminal
- 2700 Broening Highway
Reserve Filireboat No. 2 August Emrich Maintenance Bureau

Assigggent

1407 Key Highway

All fireboats are under the jurisdiction of the Second Battalion
who shall also be responsible 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 assigmment, each filling in for
the 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 botn 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 and
stand by until the arrival of the land units,

The land units will take with them all equipment from their
apparatus necessary for safe and eificient shipboard o era-

tions, such as:

DATE
* 12/3/79

FIRE DEPT. 21GC-43745
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MOP 605

SECTION S SUBJECT

EMERGENCY SERVICE =~ ° . HARBOR PROTECTION, FIREBOATS

a. Air masks and spare air bottles
b. Manual ‘and powered forcible entry tools

c. Anykgquipmsnt necessary to supplement the equipment
carried on the fireboat

. The pumb'opérator'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
speclal equipment, (b) additional assistance necessary,
(¢) return unnecessary units.

. When additional assistance 1s 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
equlpment o6f the land units to the scene,

.. Fireboat commanders shall make provisions for having suf-
ficient 1life 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 alam of fire is
received, Fire Communications will determine the fireboat's
position and dispatch the nearest fireboat to the incident.

Wnen a fireboat is away from station for other than fire or emergency
service and a second alarm is received for an incident to which the
other fireboat has responded, the fireboat shall return to station.

Transfers

Fireboat No, 1 or No, 2 will not be transferred; however, an
activated reserve fireboat may be transferred by the Officer
in Charge of Field Operations as conditions necessitate.

12/3/79 —W L B -7 | ( Page 2 of 4
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MOP 605

SECTION

SUBJECT

EMERGENCY SERVICE HARBOR PROTECTIQN, FIREBOATS

To Place a Reserve Fireboat in Service

Training

A,

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,

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.

Under emergency conditions when Fireboats No., 1 and No. 2
are committed to an incident 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).

Two hour harbor training cruises beginning at 0800 hours
will be conducted as follows, weather conditions permittlng

1. Fireboat No. 1 - The first day of each day shlft.
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 utlllzed on-alternate
training cruises,

4, All fireboat personnel shall participate in training
exercilses with their assigned units,

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 Battalion Chief Fire Academy with the approva. of
the Chief of Fire Department and the scheduling of
such participation will be issued on a general order.

12/3/79

l Page 3 of 4
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MOP 605

SECTION

SUBJECT

EMERGENCY SERVICE . - HARBOR PROTECTION, FIREBOATS

The scheduling of land units to participate in fireboat
training cruises: shall not conflict with the existing
training and inspections scheduled for the land units.

Land units will be placed out of service and report
to the. fireboat station assigned with their apparatus
at 0745 hours,

12/3/79

Page 4 of 4
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MOP s05-1

| SECTION
Manua EMERGENCY SERVICE
of . A '
Procedure = | susect
DETAIL FIREBOAT OPERATIONS
PROCEDURE

Fireboats shall be operated in accordance with the U.S. Coa‘t Guard -
Regulations insofar as they are applicable.

When marine units respond to alarms of fire or other emergencies
where land units 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 the commander

of the land units the extent of the fire from the water side and
the necessity of summoning additional fireboats should the altua—
tion warrant.

Monitor pipes on fireboats shall not be placed in service at fires
unless so ordered by officer 1in charge of fire.

Handlines from fireboats must be shut down when monitor pipe is
placed in service, - ) -

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.

In case of abnormal weather conditions or other emergency that may
endanger.a fireboat, the commanding officer of the fireboat shall

ndtify the Battalion Chief of the existing conditions and request -
permission to move the boat to a more protected or safer location,
The Battalion Chief or officer acting as such shall be respomnsible
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.

The relocating of fireboats while operating at the scene of a fire
must have the approval of the officer in charge, unless under
extreme emergency conditions which are endangering the safety of
the boat. ' '

Officers in charge of hose lines being supplied by fireboats will
notify the boat as to length of line and type of nozzle or ar»>liance
being supplied,

DATE
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MOP 628-1

T SECTION
‘Manual ~

EMERGENCY SERVICES
of _

Pr_ocedUre ' SUBJECT

DETAIL CHLORINE LEAKS
PROCEDURE - ,

INFORMATION: =

The kitszafe'marked as follows:

There are .three (3) Chlorine Safety Kits available for

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.

A - for use on 100 or 150 pound cylinders
B - for use on one ton containers

C - for use on tank cars of 16, 30 and 55 tons

Note: Azcarrying_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 Cblorine’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 1nc1dent

1. Fire Communications will immedigtely dispatch Rescue

, 1 and ‘a first-alarm assignment to the Scene and
notlfy 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) .

DATE

11/10/76

FIiRE DEPT. 210-83744
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MOP 628-1

SECTION

SUBJECT

EMERGENCY SERVICES : ' CHLORINE LEAKS

11/10/76

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 Station.

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 Communications will inform Chemtrec (telephone number

. 800~424~9300, 24 hours a day) of any chlorine emergency

that has been reported.

Chemtrec 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. . ' '

Pagé 2 of 2
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MOP 625—11.

L | SECTION
Manua EMERGENCY SERVICES
. of
Procedure SUBJECT S ERIALS TASK FORCE
) HAZARDOUS MATER ASK F
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 Forée_(HMTF) consists of 2 Engimes, 1 Truck,
Chemical Unit and a Battalion Chief, manned with specially trained
personnel, designed to respond as a single eatity on all incidents in-
volving hazardous chemicals and/or materials.

Scope:

Designated HMIF's. are:

Task Force 1 . Task Force 2
Engine 41 - Engine 10
Engine 50 - . _ Engine 57
Truck 20° Truck 28
‘Chemical 1 Chemical 2

Battalion Chief 1 Battalion Chief 6

A Deputy Chief, Rescue 1, Airflex 1, and nearest in-service ambulance

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
nas been established a serious incident. In those situations when all
required units are not available from the same task force, Captain, Fire
Communications will consider the most expedient dispatch from lst or 6th
Battalion, based on circumstances, to .insure that the 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 - 1nc1dents
~+ Radiological incidents

. Chemical spills and/or explosions

. Petroleum products transportation fires

" DATE
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MOP 625-11

SECTION

EMERGENCY SERVICES

SUBJECT

E (HMTF)

HAZARDOUS MATERIALS TASK FORCE-

Responsibility:

It will be the responsibility of each member to exercise the appropriate
control dictated by his rank in the 1mplementatlon of this operatlon
procedure, : :

Procedure:

A. General
Pre-Planning

Hazardous materials locations will be pre-planned by the
local unit, (MOP 610)

Required. forms will be updated on an annual basis and theoretical
fire-fighting training periods will be conducted to familiarize
the members with conditions and 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 w1ll maintain a separate

book containing this information.

B. Dispatch, response, and arrival procedures on box or silent alarms
Upon receipt of 'a report of an incident 1nvolv1ng nazardous
materials, Fire Communications will transmit the closest
fire alarm box to tne incident. If the report of the incident
is from an employee handling the hazardous materials and the
information indicates the incident to be of a serious nature,
Fire Communications will also dispatch the nearest HMTF,

If the information received on a reported incident is of &
minor nature, Fire Communications may use their discretion
and dispatch on a silent alarm those units deemed necessary.

If the task force is inciluded in this assignment, no other 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 te notified and at all other
times if it has been established a serious incident. If the
task force is not included in tne assigmment, they will also

be dispatched.

1. Wnere tne cause-of the alarm is not kaown, the first-arriving
units will size up the situation and give a complete report
to the FCB. If it is determined that a nazardous chemical
or matarial is involved, the officer in charge will determine
if tHe neareast ava11aole HMTE anould oe aispatched.

Pzge 2 of 4
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MOP 625-11

“TION . T " SUBJECT

EMERGENCY SERVICES . - N HAZARDOUS MATERIALS TASK FORCE
- : (HMTF)
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2. Where the cause of the alarm has been reported to involve hazardous
materlals, 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 HMTF are required, he shall transmit to them any precautlonary
measures to. take while responding.

C. . Operating Procedure

" Until proper ldentlflcatlon 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 deémed 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 hazarddus chemical, air masks will be donned before entering
the contaminat‘ed area,

. Upon arriwval, the Deputy Chief w1ll 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 be
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 %acerlals Guides, local. technical
a331stance. ' '

4/23/79 , T . Page 3 of 4
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MOP 625-11

SECTION

SUBJECT

" EMERGENCY SERVICES HAZARDOUS MATERIALS TASK FORCE

(HMTF)

. Chief officers will closely monitor casualties in case the
Natural Disaster Plan should be implemented.
. Use of hose streams for fiushing, cooling, or absorption should
" be considered and stretched whers 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 tao west at 6 MPH," etc.

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

PHONE: 962-2177 (24—hour number)
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 apprlsed of any changes that might affect
fireground operatioms.

If type of material is known, all pertinent informatiom; 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 Battaliom
Chief has been verified.

3. When requested Uy the fireground commander.

4/23/79 E-
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MOP 632 -v;l v

‘ C SECTION
,M‘a”,-Ua' - EMERGENCY SERVICES
of :
Procedure N SUBJECT
D.ETAI?L ‘ PENN CENTRAL - ELECTRIFIED TERRITORY
PROCEDURE |

!

In the event of a fire or other incident on or adjacént 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 p0551bility‘of a stream or spray contacting charged electrical wires.

Personnel will'ﬁot approach charged electrical system closer than;
1. Eight (8) feet of 132 000 volt Transmlssion lines.
| 2. Three (3) feet of ll 000 volt Catenary lines.
3. Three (3):feet of 6,600 volt Slgnal power lines,

. If absolutely décessary, memberé wlll operate fog streams only 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 dqes not run, drip, or splash on charged electrical equipment.

If thé officetﬂiﬁvcharge deems it necessary to have the electrit power
shut off in a respective zome, he will advise Fire Communicatioms 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, operatiomns shall not
take place unless the system has been properly grounded by a qualified
electrician (Class A Employee) of the railroad. The officer in charge

"shall personally see that the ground stick is Droperly applied. No wember

of the Fire Department will attempt to make any ground or other
connections.

All electr*c equipment shall be considered energized and shall be
treated as sucn until a qualified employee of the- company is on the scene

_and made the sroper grounding connectlons.

DATE-

$i21/31 o L ' _ : Page 1 of 2
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SECTION

SUBJECT -

EMERGENCY SERVICES ™ PENN CENTRAL - ELECTRIFIED TERRITORY

Members must not touch any dangling wires or forelgn objects hanging
from damaged wires, attachments, OTr Supports nor attempt to move them by
any means. K ‘

Caution shall be taken not to come in ¢ontact with or use water

~directly on tracks, guy lines, or catenary poles, serious injury

could occur.

When rhe»emergency.no longer exists, the officer in charge at the
scene' must make every effortlto authorize restoration of the electrical
system and/or movement of all trains as quickly as possible.

- : e

N
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MOP  633-1

SECTION
Manual ' : EMERGENCY SERVICES
. of -
Proced_ure ' SUBJECT ACCIDENTS — DERAILMENTS
DETAIL 4 RATLROAD RIGHT-OF-WAY
 PROCEDURE"

DATE

INCIDENTS — RATLROAD PROPERTY RIGHT-OF-WAY:

The Officer in Charge of Unit or Units that respond to an incident
along a railroad right—of—way will lmmedlately advise Fire Communications
of . S ) ‘ j

. The correct name of the jrailroad involved.

. Location of incident.

A . 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 notlfy the rallroad involved by calling one
of the follow1ng numbers:

. Baltimore and Ohio - 237-3433, Chief Train Dispatcher
. Canton - 342-4458, Traiﬁ Master
. Western Maryland — 237-3938, Yardmaster

', . Penn Central = 685-4827, Power Director

When the incident lnvolves the Penn Central Rallroad, 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 persomnel of on-coming trains (using
portable radlos, 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

FIRE DEPT., 210-83744
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MOP 633-1

bk

SECTION ) SUBJECT

- ACCIDENTS - DERAILMENTS

| EMERGENCY SERVICES RATLROAD RIGHT—-OF-WAY

The Fire Department is not equlpped 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 Communlcatlons on
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 while performing fire—fighting‘
operatiomns.

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 "Inc1dents 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 page 2 of 2
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T o SECTION
' M-an}ua;l.- - ' EMERGENCY SERVICE
Cof |
Procedure | susiect _
RpOLICY . ' 0IL, CHEMICAL AND NOXIOUS
R : MATERTAL SPILL INCIDENTS

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
waterway is under Federal jurisdiction.

Failure to repot:ia;spill is a violation of the law. Responsibility

for reporting a distharge or spill rests primarily with the individual

who 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 tranmsit, or from any vessel, ship
or boat of any kind, shall not knowingly fall 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 glven 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 emefgency, 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 sewers, streams, rivers, harbors 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 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

DATE
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SECTION

al e
M an u EMERGENCY ‘SERVICE
of.. e PR
Procedure » SUBJECT . o
. 4. . |+ -~ OIL, CHEMICAL AND NOXIOUS.
DETAIL. "~ MATERTAL 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.“”v - .
~ the following.:.- o co ) . L e '

a. The location of the incident.

_be. The general”conditionsrat the scede.’

c. The type and”duantity of material‘spilled
d. Additional Fire Department units, equipment and manpower«needed

e. Material, equipment and/or manpower needed from agencies outside
the Fire 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, ahd 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 is imminent 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, Fire
Communications Office must notify the following:

- o , - _ -
United States Coast Guard (Group Officer of the Day) +eeceereeeceers 789-8050.

Maryland Water Resources Administration . Office hours-
' . ' Annapolis -1-267-5551
After office hours, holidays, weekends -
o - , Annapolis -1-267-5181

S e o e o - = mmm e e e i e e e — L — — -

FIRE DEPT. 210-33744
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EMERGENCY SERVICE

L MOP 644 - 1’
SUBJECT '

OIL, CHEMICAL AND NOXIOUS.
MATERIAL - SPTLL INCIDENTS -

-The Officer in charge of Field Operations (day or: night).............63086_
: , ’ or 63088

1f there is any spillage, that can enter any storm water drain,
sanitary sewer, stream, river, harbor or waterway, Fire
Communications Office will immediately notify._

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..e.eessvesesss65753
1600 to 0800 Nights, Weekends .
and Holidays - Duty Officer
as ‘per posted list.

b. DepartmentfoffBublic Works, Highway Maintenance Division.......63179

Ce Department-of_Housing‘and-Conmunity Development....cceeseveis...63184

d; The United States Coast Guard (Group_Officer of the Day)t...789—8050'

.e;,Maryland Water Resources Administration - Office hours-

Annapolis - =1-267-5551 .

After office hours, holidays, weekeénds -

Annapolis -1-267-5181"

£, Assistant City Solicitor, Mr. Richard M. Hartman
- , Day........................63948
After. 1630 hours........879-1190
or 661-7020
g. The Baltimore Police Department..........................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............................................Direct 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)

1f hazard of spilled product 1s unknowmn, ascertain up to date

information from.....iveieeecniiestaasessesssess 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 .

6/18/73
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MOP 644 - 1 3
SECTION : B o ) : . SUBJECT '
: EMERGENCY SERVICE .7 . .OIL, CHEMICAL AND NOXIOUS
- - 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 Offiicer in charge of Field Operations upon obtaining ,
- information from Officer in charge at scene or from other ; - ' -
- agencles, will dispatch a Battalion Chief to investigate
- ) "~ the harbor area where the spill will most 1ikely appear.

2, The Battalion Chief will:
e .
 a., Notify Fire Communications of conditioms in the harbor.

b. Cali for units and equipment needed to contain and
control the spill. :

c. Coordinate Fire Department operations at the harbor site..
3. The Fire Communications Office will

a. Notify the Officer in Charge of Field Operations of all
-1nformation received . S

b. Comply with Battalion Chief 8. orders for Fire Department i
mnits.-

C. Notify the United_States Coast Guard (Group,Officer of
the Day) of the situation in.the,harbor...a@.........789—8050

d. Notify the Waryland Port Administration as per posted
list, o

K : ‘}
4. When volatile flammable liquids are involved every precaution must
- be taken to prevent ‘ignition:

-a._Eliminate all possible gources of ignition.

b. Utilize explosimeter to monitor build—up of dangerous ‘
concentrations of vapors..

c. Cover exposed surface of flammable liquid with
- Mechanical, Chemical or High Expansion foam until proper
o disposal can be accomplished '

A,-~:r;.dm.Care,shOUld_be-taken.£orapproach_the scenemirom»thev";-“m — il
upwind side.

: e. Set up safety zone and evacuate unnecessary personnel
. - and citizens.

6/18/73 . | ) : Page 3 of &
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MOP 644 - 1

SECTION

© SUBJECT
© OIL, CHEMICAL AND NOXIOUS

. EMERGENCY SERVICE . ' MATERIAL SPILL INCIDENTS

5. If leakage 1s from an above ground or underground tank, ascertai
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 sceme will advise Fire Communications to
notify company -involved.

6. If spill involves military chemicals or biological material and
military response is required, notify Fire Communications, who
will call Fort George G. Meade at any of the following numbers:

0800 0 1630 hOULS.usesessesssnanseess 6776910

. 677-2975
677-4129
1630 to 0800 hOUTS.s.sessesenosasssssss677-4805
677-4827
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.
8. Reports shall be forwarded as per current procedure through
normal channels. '
Page 4 of 4
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SECTION
Manual . EMERGENCY SERVICE
of B ~
Procedure SUBJECT - o
REPORT OF SPILL INCIDENT
DETA”‘ FORM 28-2100-0041
PROCEDURE

Report of Spill Incident (form 28-2100-0041) [MOP 644-2-1]
will be completed in 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.

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) persomns are involved in a spill incident,
check appropriate box and use the reverse side of (form
28-2100-0041) for the names and information concernlng 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 dnd forwarded through normal channels. ..
Distribution:

a. Forward original and ome copy to Headquarters,

1. Original copy retained in Headquarters in the same
manner as rFire Reports.

2. . One copy will be forwarded to the Law Department
through the office of the Safety Officer.

b. One copy to be retaimed in unit file.

OATE
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SECTION

EMERGENCY SERVICES

MOP 644 - 2 - 1

SUBJECT

REPORT OF SPILL INCIDENT
FORM 210 - 041

 BALTIMORE CITY FIRE DEPARTHMENT

Oate. , , }El\)l: |Tf'""

™o aav yr

REPORT  OF SPILL INCIDENT

jansds

Y,

|t Stn.: 6th.:
nrs.

—
Svely cas:

Recall:

Lucation:

Owner !Ownu’s Adaress . Zip Code
IL Person(s] Involvea «n Soill Incident
‘N.,me: I!Name:
;Adauu: B Zip Code: jAdnr-u: - Zig Code:
iCcmnany or Firm: iCamcany of Fitm:

Zio Coge: 1Adaress: Zip Code:

|Agdress:

Vehicle License Numbper:

Venicie License Numoper:

It Aggitional P,eu‘oru are involved in Spill Incident, check hero Dxnd use ravarss side.

Type ol Substance (Check})

How o) occurred {Checx}

Extent of Soil (Check)

(O Gasoiine J No. 2 Fuel Ol O venicular Accident O contained on Lana .
O Kerosene O KNo. 4 Fuel Oil - T personal Ercor 0 encerea Storm Sewer
C] Jat Fuet 3 No. S Fuet O g \:‘::::::' Faiture 0 Enterea Samu}y Sewar . -
O Oteses o1 O No. 6 Fuei 011 T other O entersa Suctace Water i
O waste-018 0O eunkercoi - -
O otner {Name of body of watar)
Amoumt of 3pild
Fire Ospartmaent Response
Enaine .
Trucks c Hi-Ex. Fire Boat
Other Units 8c oc chiet 0 F.p.8. F.i.B.
. Othet Agency Response
O unitea States Coast Guarg . Oepartment of Public Works: .
O nvironmentai Protection Agency O sewers O righways O sanitation
O Marylana Water Resources Administration .
' a Maryland Port Administration . Department of Housing and Community Oeveiopment
D Oepartment af Law D Building inspector O mechanical Insoector
. Fire Department Operalions
3 Absorded in surface — No action taken O Foam pianket maintaines o’n -1
O Evaporataa — No action taken fyp. usad: Amount useds
O surtace skimming O H-ex
O containea oy battia or barrier O Mecnanicai —_ ‘
O oivertea to sate location O cnemicat —————
a Dispérsed by flushing — Extreme Hazard — ’ N D Absorped by 1orbent material — ———
Danger to lits and proserty O exoiosimeter usaa:
Initial reading
Remarks: N m reaging
Final reading -
cQfhicer «n charge: . Unit:
Forwarded:; Approved:

Forwarded:

) Battallon Chiet Numbaer

Desuly Chist Number

Chief ot Fire Departmaent

Form 210-041

1/ 573

Origiﬁal form is 8 1/2" x 1‘“, white in color.
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MOP 644 -3 -

!

by

SECTION
Manual
’ EMERGE ICY SE VWICES
of
Procedure SUBJECT |
DETAIL i ‘
SPILL INCIDENTS - ABSORBENT MATERIAL
PROCEDURE

Absorbent Material for use at oil spill incidents is’ supplled
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

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 codﬁain
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.

Distribution

1. A total of five baga of absorbent material will be maintained
at ‘each fire station under the jurisdiction of the caotain
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 Suﬁply 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 is needed, the unit officer
will notify Fire Communications Office to dispatch additional
units as needed and specifically request that units réespond .
with sorbent materials. ’ :

FIAE DEPT. 210-33734
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MOP G644 - 3

Ul

SECTION » . SUBJECT

EMERGENCY SERVICES . SPILL INCIDENTS — ABSORBENT MATERIAL

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 QOffice 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?§44-1].

6. Units that are not needed after they have delivered their supély of .
absorbent material, shall be placgd In service. ] o

7. Clean up and Disposal: o

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 r
Bureau of Utility Operations.

c. Absorbent material that contains volatile flamnidble 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
clean up crews or contractors,

Maintenance of Supplx}of_Absorbent Materiél

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 210-033 thru normal channels when the reserve supply at the
storeroom is depleted to fifty bags.

- 8/22/73 41 E-29 - * Page 2 of 2 ‘



MOP 644-4

SECTION
Manual
EMERGENCY SERVICE
of A
Procedure SUBJECT .
DETAIL SPILL INCIDENTS -
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 :

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. '

LIMITATIONS: ‘ , : sl

. 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 wiyljbe
replenished by requisition from the Supply Bureau.:

FIRE DEPT. 2'0-337a4
DATE

5/3/74 , E-30 Page 1 of 1

i

It



MOP 644=5

l SECTION
Manua ‘ EMERGENCY SERVICES
of
Procedure  [susiect
DETAIL POLYCHLORINATED BIPHENYLS (PCB'S)
PROCEDURE

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 applicatioms for the past 40

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 present less fire hazard
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-depth study by
governmental and other agencies. Traces of askarels are being found in
the environment and in fisn and bird 1ife. The long term genetic and
ecological effects are not yet completely understood. For these
reasons, care should be taken to contain askarels and minimize their
entry into the environment.

Askarel wastes should -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 plamning inspections will

DATE

8/27/79
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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 the equipment
tag located on the unit itself. )

In response to an incident involving a PCB spill, the Baltimore City

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 eliminate 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 representative of Maryland
Water Resources Administration who will take charge of removal of spilled
PCB's.

Operating procedures should be to avoid physical 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 (meoprene, 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, they will make arrange-
ments to pick up and clean the items.

I1f the appliance is privately or city owned, the contaminated items should
be removed and bagged and forwarded to the contractor who will clean up .’
the PCB spill. This information can be obtained from the Wacter Resources -
Representative on the scene. A listing of all items contamlnqted will be
forwarded to the Chief of Fire Department. s

A member witn an open cut or abrasion that has been exposed to askarel

vapors should report to the Department Infirmary for treatment immediately.
Eyes that have been exposed to liquid askarel should be irrigated immediately
with large quantities of running water for 15 minutes and then examined by

a pnysician.

8/27/79
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MOP 644-5-1

SECTION SUBJECT
EMERGENCY SERVICES CAPACITORS
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MOP 644-5-3 .

SECTION

SUBJECT

EMERGENCY SERVICES WARNING IDENTIFICATION
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~ (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 spill 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

Material Incident Reporting Forms

HAZARDOUS SUSSTANCE SPILL REPORT

I. REPORTER
A. ,

: (Agency)
can be contacted for further information at

(Phone)

(Location)

II. LOCATION OF INCIDENT

A. Structure

Building or Company Name

Adaress

City' County

B. Roadway
Highway or Street Name

Nearest Ihtersection'

C. 0Off-Shore

Nearest identifying landmarks (B8each name, pier, nearby road,
street, etc.)

III. TYPE OF INCIDENT

A. 01l 5pill

Substance Quantity

Ship Qilfield. Pipeline Railroad

Name of ship, etc.

8. FRadiological Incident

1. Nature of Incident:

a. Loss of control

b. Lost source

F-1
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Iv.

V1.

Pagé 2

Rasdiation producing device

Exposure 3

i u

c
d
e. Transportation accident
f_‘

Nuclear weapon

2. Radioactive material involved amount

C. Other Hazardous Material

Substance Quantity

Generic Names

Solid Liquid

CAUSE OF INCIDENT

ves, was the hcspital and ambulance crew so advised?

Describe
INJURIES
‘Injured To which hospital were injured taken?
{number) .
Are injured persons contaminated? Yes No Nos.
Were injured persaons exposed? Yes No Nos. If

Dead Were dead contaminated?

PERSONNEL AND EQUIPMENT

What emergency personnel and equipment are at the scene?

Type of additional assistance requested?

ADDITIONAL INFORHMATION AND COMHMENTS

iy



ESPONSE CHECKLIST

Have the proper authorities
been notified?

CHEMTREC (800) 424-9300
COUNTY/CITY

Sheriff (or Police Dept.)
County Health Deparfment
Fire Department
Hosbitals

Public Works

Water Department

Water Resources

Fish and Game

‘Air Pollution District

STATE

Buresu of Disaster Preparedness
Department of Health

Have sdequate safety precautions
been taken in the polluted area?

Have you identified the pollutant?
If unidentifiable, do you know

who to contact for proper
identification?

Are adequate communications
available?

F-3
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TMERGENCY RESQURCES

Collection Agents ‘ ‘Location

A

Absorbents

Absorbent felt paper
Bark

Gopol ymer PVC/PVA
Cotton waste

Peat

Polypropylene fiber
Polyurethane foam
Rayon floss

Rock wool sheets
Rope
Sawdust
Sisal string

traw

Waste paper

B. Congealing Agents.
Nylon Agglutinants
Plastic film
Plastic toam

C. Gelling Agents
Mqiten wax
Séap

D. Liquids ie
Chlorine repair kit

Supplies

A. Signs

8. Rope

F-4
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10.

11.

12.

13.

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 Commodity Code.
Alphabetical, Numerical, January 1978.

Association of American Railroads, Standard Transportation Commodity Code
Tariff, No. 1-G.

Bav County Natural Disaster Operations Plan. Panama City/Youngstown,

FL. 1981.

California Depértment 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 Directory.
Schnell Publishing Company. 1980.

City of Baltimore Emergency and Major Disaster Assistance Plan. Office of

the Mayor.

Department of California Highway Patrol. Hazardous Substance Highways
Spills Study. A study submitted to the California legislature as directed by
Senate resolution 52 and House resolution 62. 1978-79.

Department of Transportation, Materials Transportation Bureau. Student
Performance Manual To Accompany Handling Hazardous WMaterials

Transportation Emergencies.

Department of Transportation, Research and Special Programs Administration,
Materials Transportation Bureau. 1980 Emergency 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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hazardous chemicals. It also provides certain basic non—emergeﬁcy related
information to support Coast Guard efforts to achieve improved levels of
safety in the bulk shipment of hazardous chemicals.

14. Department of Transportation, United States Coast Guard. CHRIS Hazard
Assessment Handbook Volume 3. Report No. CG—446-3. January 1974.

15. Department of Transportation, United States Coast Guard. CHRIS Hazardous
Chemical Data, Volume 2. Report No. CG-446-2. January 1974.

16, 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 personnel and others involved in
responding to and mitigating the effects of hazardous material discharges.
If can be properly used only in conjunction with the other manuals of the
CHRIS' s‘ystem.

17. Department of Tranéportation, 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 ther need for improved technlcal and other
information 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 t9. 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 systeAm
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. - Y

18. Emergency Plan Neo. 1. Nashville, TN,

19. Encyclopediaf of Explosives and Related Items, Volume 1. Picatinny‘
Arsenal. Dover, N.J, 1960. . '
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20.

21.

22.

23.

24,

25.

26.

27.

28,

29.

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 Spills:  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 identifiéation and assessment; a thought guide for determining the best
method of handling a spill; suggested treatment schemés 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. P

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 Emergency 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 by 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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31.

32.

33. .

34.

35,

36.

31.

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 Transportatlon Safety Board. nghway Acc1dent Report Mtiltiplé—
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 Transporfatibﬁ":TSafety 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 Reporté 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 Sp111 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. e

National Transportation Safety Board. Railroad Accident Report: Chicago. and
North Western Transportation Co., Freight Train Derailments and Colhsxons,
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,

44,

45.

46.

47.

438.

49.

50.

51.

52.

53.

54.

National Transportation Safety Board. Railroad Accident Report: Derailment
and Subsequent Burning of Delaware and Hudson Railway Freight Train at
Oneonta, N.Y., February, 1974.

' 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.

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.

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.

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.

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.

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.

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.

National Transportation Safety Board. Railroad Accident Report: Pennsylvania

* 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, '

National Transportation Safety Board. Railroad Accident Report: St. Louis
Southwestern Railway 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.

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, 1969.

Smith, Al Jr. Managing Hazardous Substances Accidents. McGraw-Hill, 1981.
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56.

57.

58.

SRI Internationl. 1981 Directory of Chemical Producers. Menlo Park, CA.
1981. I ¥

State of Tennessee Hazardous Materials Training Institute. Training
.Manuals A-C. .

United States Bureau of Census. Census Transportation, 1972, Volume III,
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))

ACQUSTIC 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 release 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 container 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, construction 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 Transportationr 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:

1

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 comp.o:'sitiﬂon by classes, types, or gradesfand arrangement of rail

cars in a train.

CONTAINER STRUCTURAL INTEGRITY - The existing. condition of the container's
structural components with respect to its o}iginal design and its capability to safely

retain its contents as intended.

[

H

CORROSIVE MATERIAL - A solid that causes visible destruction or irreverable

alterations in human skin tissue at the site of contact, or in the case of leakage from its

packaging, a liquid that has a severe corrosion rate on steel.

™
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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.

FLAMMARBLE 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 s'eperation 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 phasé has combined with the continous phase to

produce a viscous, jelly-like product.

l

GOUGE - A groove or cavity scooped out. ' : -

GRAVITY FLOW - The mbvement of material without using a driving force like a pump

or pressure (i.e., used during product transfer).

D

HACS - Computerized portion of USCG Chemical Hazards Response Information System
(CHRIS). Abbreviation for Hazards Assessment Computer System.- 1 .

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"

IRRITATING MATERIAL - Substances which give off dangerous’or intensely irritating

fumes when exposed to air or upon contact with fire.-

LEAK, CONTINOQUS - A steady continous loss of substance through an opening.

LEAK, INSTANTANEOUS - 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 MOTOR FREIGHT CLASSIFICATION NUMBER - The specific number

assigned to commodities being transported over the road.

NATIONAL RESPONSE CENTER - The Coast Guard operated response center that

provides telephonic assistance during emergencies and accidents.

NONDESTRUCTIVE MATERIAL - A material that cannot be broken apart or destroyed.

NONFLAMMABLE GAS - A gas that is not easily 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 spontaneously releases oxygen at room temperature or
upon heating (i.e., nitrogen tetroxide). Can react vigorously with organic and

combustible materials.
PIT - A hollow or indentation on the surface of a substance.

PLACARD - Inverted, color-coded flat square placed on vessels transporting hazardous
materials. Must be located on all four sides of the vessel, and can be used to aid

material identification.

POISON A - A gas or liquid so toxic that an extremely low percentage of the gas or the

vapor formed by the liquid is dangerous to life.



GLOSSARY (cont'd)

POISONOUS GAS - A toxic or irritant gas or volatile liquid that is harmful to living

tissues when applied in relatively small doses.

POLYMERIZATION - A ¢hemical 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. galléns capacity and designed primarily t6 be loaded into or‘on_ or
temporarily attached to a transport vehicle or ship, and equipped with skids, rnounting, 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 beta rays

and sometimes also gamma rays by the disintegration of the nuclei of atoms.

. RAIL CAR TRUCK - The structure supporting and attaching the wheels to the body of a

rail car or tank car.

REMOTE SENSING - To detect @ material property such as temperature or pfessure

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 sub'ply

that keeps the individual completely independent of the surrounding atmésphere. |

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).

e
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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 pfoduct 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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