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FOREWORD

When energy and material resources are extracted, processe¢, converted, and
used, the related pollutional impacts on our environment and even on our
health often require that new and increasingly more efficient pollution con-
trol methods be used. The Industrial Environmental Research Laboratory,
Cincinnati (I1ERL-Ci) assists in developing and demonstrating new and improved
methodologies that will meet these needs both efficiently and economically.

This report contains suggested procedures for control of hazardous material
spills using improvised treatment processes. The methods presented should

be used as a last resort in hazardous spill control but do provide an alter-
native treatment approach if more sophisticated equipment is not available.
This Manual includes sections regarding: notification procedures, an inven-
tory of information sources, methods for spill identification and assessment,
a thought guide for determining the best method of handling a spill, plus
suggested treatment schemes for the 303 designated hazardous chemicals, a
limiting factor system design approach, and design, construction and opera-
tion steps for each of the five treatment processes applicable to improvised
systems. The Manual will be updated periodically to insure the contents are
current. Further information on the control of hazardous material spills

may be obtained from the 0il and Hazardous Materials Spills Branch (IERL-Ci),
Edison, New Jersey 08817.

David G. Stephan
Director
Industrial Environmental Research Laboratory
Cincinnati



ABSTRACT

This report involved the developr.ent of a Manual for hazardous material spills
control. This manual is intended for use by people in charge of a spill
clean-up operation or their designated representative, and is not limited

to EPA or U.S. Coast Guard on-scene coordinators. Prior familiarization with
the contents is critical for effective use of the procedures outlined. Since
development equipment is often unavailable for immediate use at a spill site,
emphasis has been placed on using improvised systems to treat hazardous
materials. However, it is stressed that the procedures presented have not
been field tested, and that any improvised system is inherently unsafe.
Therefore, extreme care must be taken to follow all safety precautions and
additional instruction in dealing with hazardous material spills through
training courses, is desired.

This Manual has emphasized spill control, although it is recognized that
prevention techniques are critical and a brief overview of these methods is
included. The control section has been subdivided into eight chapters with
paragraph numbering to aid in cross-referencing. Chapter | involves notifi-
cation procedures which are established by the location of the manual user.
An inventory of sources which will provide additional chemical information
is included in Chapter 2.

Chapter 3 presents possible identification methods and then relies on CHRIS-
Vol. 3, Hazard Assessient, for establishing human danger potential. Chapter 4
presents a thought guiue approach for determining the best spill handling
method for a given situation., In addition, suggested treatment schemes

for 303 hazardous chemicals are included. Necessary safety procedures and
process design,using a limiting factor approach, are presented in Chapter 5.
Chapter 6 includes construction and operation details for the five improvised
treatment processes (filtration, carbon adsorption, ion exchanges, gravity
separation and chemical reaction). Treatment components and chemical
considerations are included in Chapter 7 and Chapter 8 includes sampling and
record keeping instruction,

This report was submitted in fulfillment of Contract No. 68-03-2214 under
sponsorship of the Environmental Protection Agency. The project was
performed by the Environmental Sciences Division of Envirex Inc. This report
covers work begun in June, 1975 and completed in June, 1977.



FOREWORD
ABSTRACT
LIST OF FIGURES
LIST OF TABLES
ACKNOWLEDGMENTS

SECTION

| INTRODUCT ION
i CONCLUSIONS

It RECOMMENDAT | ONS
Y METHODOLOGY FOR

CONTENTS

SPILL CONTROL

CHAPTER 1 - NOTIFICATION

1.1
1.2

General
Pertinent Federal Regulations

CHAPTER 2 - [INFORMATION SOURCES

2.1
2.2

Introduction
EPA 0il & Hazardous Materials Technical
Assistance Data System
US Coast Guard CHRIS
Interagency Radiological Assistance
Plan
US Coast Guard National Strike Force
US Army Technical Escort Center Chemical
Emergency Response Team
Chemical Transportation Emergency Center
NACA Pesticides Safety Team Network
Transportation Emergency Assistance Plan
Chlorine Emergency Plan
Information Retrieval Systems
National Emergency Equipment Locator
System
National Analysis of Trends for
Emergencies System
Useful Guides and Reference Handbooks

Page

iii
iv
viii
xii
xiv

10
11

1
B

24
24

24
33

35
36

36
37
38
39
39
Lo

Lo

5
41



CONTENTS (continued)

SECTION Page
CHAPTER 3 - IDENTIFICATION AND ASSESSMENT ks
3.1 General L5
3.2 Directions for the First Man on Scene 4s
3.3 Directions for the 0SC 65

CHAPTER 4 ~ DETERMINATION OF THE BEST METHOD FOR
SPILL HANDLING 93
4.1 General 93
4,2 Containment of Spilled Materials 93
4.3 Collection of Spilled Materials 108
L.4 Decision on Spill Handling 117
4,5 Handling a Spill by Hauling 124
L,6 Handling by Dilution and Dispersal 125
4.7 Handling by Treatment on Site 125
CHAPTER 5 - SAFETY CONSIDERATION & PROCESS DESIGN 185
5.1 General 185
5.2 Available Equipment Sources 188
5.3 Safety Precautions 188
5.4 System Design Criteria 195
CHAPTER 6 - PROCESS CONSTRUCTION AND OPERATION 239
6.1 General 239
6.2 Filtration 239
6.3 Carbon Adsorption 253
6.4 lon Exchange 267
6.5 Gravity Separation 281
6.6 Chemical Reaction 304
CHAPTER 7 - PROCESS COMPONENTS & TREATMENT CHEMICALS 336
7.1 General 336
7.2 Process Pumps 336
7.3 Process Tanks 359
7.4 Process Components and Flow Control 373
7.5 Chemical Feed Components 382
7.6 Air Compressors and Blowers 390

7.7 Selection of Corrosion Resistant

Materials of Construction 390
7.8 Information on Treatment Chemicals 399
7.9 Suppliers Information 423
7.10 Calculation Aids and Definitions L27

Vi



CONTENTS (continued)

SECTION

CHAPTER 8 - STANDARD OPERATING PROCEDURES DURING CLEANUP

8.1 Sampling Procedures
8.2 Records

v METHODOLOGIES FOR SPILL PREVENTION

In Plant Prevention
Spill Prevention During Transport
Safety or Prevention Devices

REFERENCES

vii

Lh7

L47

455
L62

467



=
(=]

—
O W B~y O Vi & W N — '

BN N N N DN DN = e et ot ot ot ot ot
NN N W N = 0O WO 0N W N —

LIST OF FIGURES

Information segment headers in OHM-TADs

ldentification questions for train spills

Typical freight bill for rail shipment

ldentification questions for truck spills

Typical truck bill of lading accompanying shipment
ldentification questions for bus spills

Typical bus bill attached to package

ldentification questions for spills from marine vessels
ldentification questions for spills from barges

Identification questions for spills from airplanes
ldentification questions for spills from pipelines
ldentification questions for spills from storage tanks

Typical packaging label

Estimating stream widths

Beaufort scale for wind speed estimation

Hazardous materials warning labels

Hazard assessment computer system (HACS) hazard assessment tree
Information needs for CG-446-3 summary

Rate of chemical discharge from triangular notch-shaped openings
Rate of chemical discharge from rectangular slot-shaped openings
Chemical discharge from irregularly shaped holes

Comparative carbonloss vs. time for the three types of openings
Effects of toxic gases

Wind effect on hazard zone

Use of Chapter 4

Containment of spills on land

Containment of spills heavier than water

viii

Page

30
47
48
49
50
51

52
53
54
55
55
56
57
62
64
71

76
77
84
85
86
87
89
91
94
97
98



No
28
29
30
31
32

33
34

35
36
37
38
39
Lo
4
L2
43
Ly
45
L6
L7
L8
49
50
51
52
53
54
55
56
57
58

LIST OF FIGURES (continued)

Containment of an entire water mass

Containment of floating spills

Suppression of air spills

Establishing the feasibility of spill containment on land

Establishing the feasibility of containment for heavier than

water spills

Establishing the feasibility of containment for soluble spills

Establishing the feasibility of containment for ligher than
water spills

Establishing the feasibility of air spill suppression
Spitl handling thought guide

Stepwise use of Chapters 4, 5, 6 and 7

Summary of a safety director's responsibilities
Limiting factors in system design

Schematic of carbon column operation

Pump requirements for unit processes

Equipment requirements by process element

Questions to establish limiting factors

Filter area and media requirements

Amounts of underdrain material required for column systems
Preferred option and operating modes - filtration
Construction details for filters

Fines scoop

Backwash volumes for column processes

Required surface area for carbon columns

Preferred option and operating modes - carbon adsorption
Carbon column construction details

Carbon bed preparation by backwashing for fines removal
Operating modes for carbon transfer

Required surface

Preferred option and operating modes - ion exchange

lon exchange column construction details

Backwash volume for ion exchange

102
107
114

114
115

115
116
118
187
190
196
200
201
203
204
242
244
245
247
249
252
257
259
261
264
266
271
273
275
278



|

59
60
61
62
63
64
65
66
67

68
69

70
71
72
73
74
75

76
77
78
79
80
81
82
83
84
85
86
87

LIST OF FIGURES (continued)

Operating modes for ion exchange resin transfer
Example of settling test graphs

Batch sedimentation tank schematic

Serrated outlet hose

Continuous operated swirl tank presettler
Schematic diagrams of chemical treatment options
Installation of jet mixer in rapid mix tank
Construction of a mechanical flocculator

Blower size as a function of process volume for an
aeration tank

Aeration header alternative plan view layouts and
schematic of header support

Examples of typical system sketches showing pump head
relationships

Equivalent length of pipe fittings and valves
Friction loss in water piping

Typical determinations made from friction loss chart
Calculation information for tank volumes

ASTM head volumes

Information needed to obtain suitable chemical feed
equipment

Data sheet on acetic acid

Data sheet on aluminum sulfate
Data sheet on calcium chloride
Data sheet on calcium hydroxide
Data sheet on calcium oxide

Data sheet on ferric chloride
Data sheet on ferrous sulfate
Data sheet on hydrochloric acid
Data sheet on polyelectrolytes
Data sheet on potassium permanganate
Data sheet on sodium bicarbonate

Data sheet on sodium bisulfate

Page

280
286
300
301
303
318
319
321

330
334

339
342
347
348
360
363

384
hos
406
407
408
409
410
b1y
412
413
Ly
ks
e



No.
88
89
90
91
92
93
94

Data
Data
Data
Data
Data
Data

Format for

sheet
sheet
sheet
sheet
sheet

sheet

on

on

on

on

on

on

LIST OF FIGURES (continued)

sodium carbonate
sodium hydroxide
sodium hypochlorite
sodium sulfate
sodium sulfide

sulfuric acid

chemical suppliers information

X i

Page
417

418
419
420
421
422
L28



LiST OF TABLES

INITIAL NOTIFICATION FOR HAZARDOUS MATERIAL SPILLS
EPA REGIONAL OFFICES

US COAST GUARD DISTRICTS

CANADIAN ENVIRONMENTAL PROTECTION SERVICE CONTACT LIST
APPROPRIATE STATE AGENCIES TO CONTACT

LIST OF INFORMATION SYSTEMS

INFORMATION RETRIEVAL SYSTEMS

REFERENCES TO USE IN CONJUNCTION WITH THIS MANUAL
METHODS OF IDENTIFYING SPILL LOCATION
COMPATIBILITY CHART TAKEN FROM CHRIS CG 446~}
SUMMARY OF HOW TO OBTAIN SHIPPING PAPER COPIES
HAZARDOUS CHEMICALS DESIGNATED BY THE COAST GUARD
CALCULATIONS AVAILABLE IN CHRIS HAZARD ASSESSMENT
USABLE VOLUME OF SHIPPING CONTAINERS

TYPICAL CARRIER CAPACITIES

OIL CONTAINMENT REFERENCES

SPILLS ON LAND

SPILLS IN WATER - HEAVIER THAN WATER SPILLS
SPILLS IN WATER - SOLUBLE OR MISCIBLE SPILLS
SPILLS IN WATER ~ FLOATING SPILLS

SPILLS IN AIR

POSSIBLE TREATMENT SCHEMES

EQUIPMENT SOURCES

MANPOWER REQUIREMENTS FOR VARIOUS UNIT PROCESSES PER SHIFT

COLUMN OPERATION DISCHARGE LINE SIZING
DESIGN PARAMETERS USED FOR 10N EXCHANGE
TREATMENT CHEMICAL INFORMATION

Page
12
13
14
15
17
25
29
42
60
67
69
73
75
78
81
96

109
110
m
12
13
132
189
198
248
269
292



H

28
29
30
31

3la

32
33
34
35
36
37
38
39
4o
i
42
43
bk
45

LIST OF TABLES (continued)

CHEMICAL REACTION OPERATING PARAMETERS
FLUID PUMPING TERMS
PRELIMINARY LINE SIZING CHART

FORM FOR CALCULATION OF TOTAL DYNAMIC HEAD AND TOTAL
SUCTION LIFT

COMPLETED FORM FOR CALCULATION OF TOTAL DYNAMIC HEAD AND
TOTAL SUCTION LIFT

PUMP SELECTION CHART

TYPICAL RATING FOR MEDIUM PRESSURE CENTRIFUGAL PUMPS
TYPICAL AIR PUMP SPECIFICATIONS

SYNTHETIC LINER MATERIALS

INFORMATION ON CORROGATED STEEL

REINFORCED CONCRETE PIPE INFORMATION

SOIL STRENGTH AND DENSITY INDICATORS

COMMERCIALLY AVAILABLE HOSES

MATERIALS OF CONSTRUCTION FOR TYPE A PUMPS

MATERIALS OF CONSTRUCTION FOR POSITIVE DISPLACEMENT PUMPS
TYPICAL THERMOPLASTIC TUBE SIZE

SOURCES AND SIZES OF AIR COMPRESSORS

PROPERTY COMPARISONS - NATURAL AND SYNTHETIC RUBBERS
PROPERTIES OF COMMERCIALLY AVAILABLE PLASTICS

xiii

350
354
353
357
367
369
370
371
374
386
387
389
391
396
397



AC KNOWLEDGMENTS

The authors gratefully acknowledge the assistance from many individuals and
organizations in the preparation of this document. Special thanks are
extended to the staff of the 0il and Hazardous Material Spills Branch of

the Industrial Environmental Research Laboratories in Edison, New Jersey.

In particular, the direction and support of Mr. Ira Wilder, Branch Chief and
Project Officer, is especially appreciated. In addition, helpful advice

from Mr. Frank Freestone, Dr. Joseph LaFornara and Dr. John Brugger is
acknowledged.

Input from Coast Guard officials, various strike teams and EPA on-scene
coordinators was also appreciated during the preparation of this Manual,
since their experience provided vital background information. Finally,
thanks are extended to the entire staff of the Environmental Sciences
Division--technical, clerical and administrative--who participated in this
project and contributed to its success.

xiv



SECTION |

INTRODUCTION

Increased concern over and regulations concerning the spills of hazardous
materials into the environment, along with increasing use of toxic chemicals,
have resulted in a growing necessity for treating spills. A spill situation
requires immediate response for containment and then treatment of the con-
taminated media. However, only a limited supply of existing equipment is
available for hazardous spill control. Therefore, this Manual was developed
to present possible improvised treatment processes for hazardous spill miti-
gation. In addition, general information required by those using this
Manual, including notification procedures, additional information sources,
and identification and assessment techniques, are included. Suggested
treatment processes for each of the 303 hazardous chemicals are included,
but it must be emphasized that they have not been field tested.

This Manual is intended for use by people in charge of a spill cleanup
operation and/or their designated representative at the scene of the spill.
it is not limited to use by EPA or US Coast Guard on-scene coordinators, but
Is applicable to various industry personnel or others dealing with hazardous
chemlicals. The main requirement for effective use of this Manual is to
understand the basis for its development and be familiar with the contents
prior to a spill occurrence. It is also desirable to have additional in-
struction in dealing with hazardous chemical spills through training courses
such as those offered by National Fire Protection Association (NFPA) or
Vanderbilt University. Finally, the Manual should be used in conjunction
with many other references that must be readily available to the user.

Prior to the detailed use of this Manual, several important factors must be
considered. The first factor is that the improvised treatment processes as
proposed are presented as a last resort method for treatment. More sophis-
ticated and, therefore, safer equipment might be available and should be
used, if possible. Another consideration is that the proposed equipment
designs are just one alternative approach to the development of the unit
processes. Imaginative spill control coordinators can modify the design de-
pending upon available materials, site restrictions, etc. It must also be
re~emphasized that these methods and the treatment schemes have not been
field tested. Interfering factors at a spill site may affect the treatment
in an adverse manner and a spill control coordinator must be aware of these
possible problems. Strict enforcement of safety procedures is mandatory
for safe spill control. Also, an appointed safety director must be aware
of potential safety hazards and inform personnel of the risks involved.



Due to the complexity of potential spill events, this Manual has presented

a generalized approach to spill control. Each of the 303 hazardous chemicals
have been considered separately when the suggested treatment schemes were
developed. Mixtures must be handled with care by consulting references and
manufacturing experts who can indicate possible chemical by-products. The
treatment schemes presented in this Manual are basically concentration
processes. The residuals of treatment, including sludges and spent media,
must be disposed of properly. However, this Manual does not attempt to
address the complicated problems of disposal.

This Manual considers both spill control and spill prevention. The emphasis
has been on spill control. A summary section which considers spill pre-
vention techniques is included. Further reference to other documents deal-
ing with spill prevention is recommended. Section |V, entitled '"Methodology
for Spill Control'" contains the major emphasis for on-site spill handling.
It has been divided into chapters with subdivision numbering for cross-
references. The eight chapters deal with different, but related aspects of
spill control. Reference to specialized documents in certain areas has been
included and it will be necessary for the spill coordinator to have this
additional information readily available. Also, there are certain sections
of this Manual which require major input by the spill control coordinator
who may use this Manual. This is the situation when considering local

spill notification requirements, and identifying local suppliers of equlp-
ments and auxiliary chemicals.

The following chapters are included:
Chapter 1: Notification

This chapter briefly discusses the legal requirements for notification.
However, it requires some preparatory work by the user since individual
notification requirements vary by locality. The local government and
appropriate state agency must be contacted to determine actual notification
requirements, and lists of these agencies are included.

Chapter 2: Information Sources

This chapter provides a brief inventory of various information sources that
are available to aid in the event of a spill situation. The sources have
not been evaluated but have only been listed with their information capa-
bilities and access telephone numbers.

Chapter 3: Identification and Assessment

In this chapter, various steps to allow identification of the chemical

spilled and then to assess the human danger potential are included. It is
emphasized that only an on-scene coordinator or a designated representative
should follow the procedures and then only if the appropriate safety pre-
cautions are taken. |If the identity of a spill is completely unknown, it

is not recommended that the spill be approached. The assessment portion of
the chapter relies heavily on reference to CHRIS Volume 3 ''Hazard Assessment'',



since duplication of the information presented there was not desirable. Sug-
gestions for collecting needed information at the spill site are included
for field use.

Chapter 4: Determination of the Best Method for Spill Handling

Chapter 4 presents a brief overview of containment methods and relies on oil
spill control references to provide the needed details. The next portion
of the chapter includes a thought guide model which allows determination of
the best method for handling a spill given various considerations.

Once this decision is reached, the various handling methods are discussed
with emphasis on off-stream but on-site treatment methods. Suggested
methods of treating the 303 hazardous chemicals are included, but none of
the methods have been field tested. They were developed based on industrial
wastewater treatment methods, when available, chemical properties and the
knowledge of experienced personnel. References are included to allow
further research.

Chapter 5: Safety Precautions and System Design

Once it has been established from Chapter 4 that treatment off-stream but
on-site is desirable, then the system must be designed. Chapter 5 first
lists other equipment sources that should be used if available. |If it is
necessary to jury-rig a treatment process, strict safety procedures outlined
in this chapter should be followed. Finally, in order to design the most
effective system prior to construction, a limiting factor approach is de-
sirable. 1In this procedure, several different variables are considered and
the limiting design flow rate is established. Three examples illustrate

the technique.

Chapter 6: Process Construction and Operation

This chapter provides description of each of the five unit processes plus
detailed instructions regarding performance of appropriate bench tests.
Their individual design and construction steps are included. Finally,
operation and troubleshooting directions are included for use in the actual
treatment.

Chapter 7: Process Components and Treatment Chemicals

A wide variety of critical information is included in this chapter regarding
the individual components of the treatment train. Information given includes
tank and pump sizing and selection, hoses and fitting specification, and
materials of construction. Treatment chemical information includes data
sheets providing pertinent properties and a partial list of suppliers. It

is recommended that the user of this Manual list potential suppliers of

all treatment chemicals and other equipment before a spill occurrence.

Chapter 8: Standard Operating Procedure During Clean-Up
Information regarding sampling and record keeping procedures to be used dur-

3



ing the clean-up operation are included. Both composite and grab samples
are discussed along with the mechanics of collection and appropriate sample
locations. Sample bottle preparation, sample identification and chain of
custody procedures are also presented. Record keeping involves a detailed
notation of the field occurrences. Several important records are presented.

This Manual provides a broad range of information for the spill coordinator.
But it must be re-emphasized that none of the procedures, with the possible
exception of safety precautions are mandatory. The various situations
which occur at a spill site cannot be anticipated, so that the procedures
presented in this Manual must be applied with caution. The dangers associ-
ated in handling a spilled hazardous material cannot be underestimated, so
it is strongly recommended that safety be the first priority of those on

the scene of a spill.



SECTION 11

CONCLUSIONS

GENERAL

In order for this Manual to be effective, it is essential that its potential
users be thoroughly familiar with its contents and method of use prior to an
actual spill situation.

This Manual contains the minimum required information for treating hazardous
spills in improvised field situations. It is necessary to have available for
immediate use other, more detailed, references specified in this text.

In addition to this Manual, training courses are available to aid personnel
in charge of Hazardous Materials spill control. Among the courses offered
are a week-long program through Vanderbitt University, a National Fire Pro-
tection Association course on control of accidental releases of hazardous
chemicals, and others.

SAFETY AND HAZARD ASSESSMENT

The control of hazardous materials spills presents inherently unsafe condi-
tions for personnel and these problems are compounded when improvised equip-
ment is utilized. Therefore, the suggested procedures included in this
Manual should be used only when other equipment is not available. Extreme
caution is necessary when performing any task and prior awareness of the
risks involved is essential. If the identity of the materials spilled is
unknown, the safety hazards cannot be defined. Therefore, the spill should
not be approached, without a complete protective enclosure or suit offering
maximum isolation from the ‘'worst case'" spilled material.

This Manual presents only the basic requirements for one method of field
implementation of the suggested treatment processes. [t is anticipated that
in many field situations, even these requirements cannot be met. Therefore,
this Manual is not intended to replace well-trained quick thinking personnel
in charge of spill control, but rather it is to serve as an aid and primary
reference for their use.

Each person likely to be confronted with a spill should determine the proper
reporting procedure before any actual spill occurs. In addition to the
requirements of National and Regional Contingency Plans, the state reporting
requirements must also be met. According to U.S. Coast Guard Regulation,
spills of hazardous substances that may affect water sources should be
reported to the National Spill Response Center, 800-424-8802.



Information sources presented in this document have not been evaluated, but
rather have been included to provide a broad base of additional needed input.

Identification of a hazardous spill material can be accomplished and verified
by the following methods: examination of shipping papers, recognition of
physical properties, analysis for chemical properties, or confirmation with
the manufacturer or shipper.

Information needed for proper assessment of the hazard potential of a spill
should be coilected by the spill control coordinator or a designated repre-
sentative (defined in this Manual as the Man on the Scene (MOS) and relayed
to others for further analysis, if needed.

RESPONSE DECISION ANALYSIS

Immediate remedial action, including proper containment methods, is specific
to each spill situation. Instructions for implementing remedial action can
only be issued after the spill has been identified and assessed.

There are three basic methods available for handling a hazardous spill. The
methods are 1) collecting and hauling the material to a remote location,

2) in-situ treatment of the contaminated media, and 3) treatment in an off-
stream but on-site treatment system. As a means of last resort, dilution and
dispersal may have to be used to minimize the local impact of a concentrated
spill.

Determining the best method of handling a spill requires the evaluation of
many variables which affect the situation and will ultimately lead to a
logical soltution.

Although improvised treatment schemes have been suggested for the 303 chem-
icals designated as hazardous by the U.S. Environmental Protection Agency,
many factors, including personnel safety, may dictate on~site treatment to be
the least feasible of all available alternatives.

A '""limiting factors design' approach has been developed to allow a determi-
nation of those variables that control the rate (and thus the time required)
at which the hazardous spill may be treated.

Generally, on-site or in-situ treatment (as opposed to hauling or pumping to
a remote location) is the best method of spill cleanup only when the haz-

ardous material has entered a body of water or has been highly diluted by
some other means.

WATER TREATMENT METHODS

It was found that five basic unit processes would be sufficient for the com-
bination of treatment processes required for treating most of the 303 mate-
rials of concern. These processes are 1) filtration, 2) carbon adsorption,
3) ion exchange, &) gravity separation, and 5) chemical reaction (oxidation/
reduction, neutralization, and precipitation).



Batch processes are necessary in improvised treatment systems for many pro-
cesses because of the unavailability of sophisticated instrumentation for
synchronization. However, by constructing a number of baich processes in
parallel, a near continuous mode of operation can be achieved.

The use of equalization tanks between individual unit processes simplifies

the operation and interconnection logistics between batch processes (e.g.,

gravity separation and chemical treatment) and continuous flow-through pro-
cesses (e.g., filtration, carbon adsorption and ion exchange).

Design procedures are outlined for sizing holding tanks for the effluent from
the treatment process until analytical results are available. However, the
turnover time of the analytical tests, if not performed on site, may require
the implementation of an unreasonably large number of storage tanks.

The suggested materials for construction of the treatment processes are those
that are readily available from many sources. However, in cases where the

easily accessible materials cannot accomplish a task safely (e.g., pumping of
corrosive treatment materials), it was necessary to specify special equipment.

The suggested treatment process chemicals have been limited to those that are
readily available from chemical supply houses.
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SECTION 1HI
RECOMMENDAT IONS

ldentification of people in a given geographical area with expertise in
control of hazardous materials should be made and then listed with phone
numbers for immediate reference. Also, sources of reliable supplies of
common materials and equipment used for spill cleanup should be listed
and continually updated.

Central storage locations should be developed where common equipment
items such as chemicals, tanks, booms, carbon, filter media, etc., can
be stored in inventory so that these materials will be readily available
on a payback basis when a spill occurs.

This Manual should ultimately be divided into two separate parts. The
first part would contain the appropriate chapters on notification, spill
identification, and assessment. This document would have very broad
distribution, including local fire departments, etc. The second part,
that would contain extensive information on spill treatment, would

have a much smaller distribution.

The number of hazardous materials covered in this Manual should be in-
creased to include all those presently listed in OHM-TADS and CHRIS.

The treatment schemes suggested in this Manual were based on the existing
literature coupled with the contractor's experience in this field.
Although the treatment schemes are considered to be applicable, many

of these schemes should be field tested. These tests would uncover

any obvious shortcomings in design or approach, safety hazards and
possible problem arecas and would allow recommendation for improved con-
struction and trcatment procedures.

Since bench scale treatability studies are an integral part of using this
Manual, persons intending to use them should be trained in these
techniques. Also, bench scale test kits containing the required chemicals
and equipment should be assembled and available in each central hazardous
spill response location.

A research study should be performed to develop simple tests for quantita-
tive and rapid anmalysis of toxic and hazardous materials. These tests
must be applicable for on-site use with a minimum of sophisticated
equipment.



8. AIll sources providing information with regard to the potential safety
hazards of a spilled material should devise a common reporting format
of input for use by on-site personnel.



SECTION IV

METHODOLOGY FOR SPILL CONTROL

This section of the report contains the main thrust of the manual itself.
The techniques to control spills have been presented using a numbered
chapter format for ease of cross-reference. The section has been divided
into 8 chapters as follows:

Chapter 1: MNotification

Chapter 2: Information Sources

Chapter 3: Identification and Assessment

Chapter 4: Determination of the Best Method for Spill Handling
Chapter 5: Safety Considerations and Process Design

Chapter 6: Process Construction and Operation

Chapter 7: Process Components and Treatment Chemicals

Chapter 8: Standard Operating Procedure During Clean-up

As previously stated, it is important for the user of this Manual to be
familiar with the content and have previously completed certain informa-
tion sections. The chapters have been presented in the basic order in
which they will be most useful, however, it will be necessary to refer

to other chapters, especially during the process design. Therefore over-
all familiarity with the manual is critical for its most effective use.



1.0 CHAPTER | - NOTIFICATION

1.1 GENERAL

The objective of this chapter is to assist and encourage the user of this
manual to determine the proper initial notification procedure for the
immediate reporting of a hazardous material spill in his area. This pro-
cedure should be determined before any actual spill occurs. It is in-

tended that each user enter the proper contacts and telephone numbers in
Table | as he finds appropriate. In this regard the Mational, State, and
Regional Contingency Plans should serve as reference documents and should be
kept with this manual. It should be pointed out that all reporting require-
ments must be met and that State reporting requirements are often more encom-
passing than Federal requirements. For example, a spill on land only may be
covered by State but not by Federal regqulation. Also, this discussion covers
initial and immediate reporting only; there may also be requirements for
later detailed reports to the Regional or State Response fenters and the

U.S. Department of Transportation.

It is the responsibility of the user of this Manual to be aware of the re-
gional reporting requirements. To aid in this determination, Tables 2-5
have been included. These tables include the appropriate State and Federal
agencies to be contacted in various areas. Telephone numbers have been in-
cluded where possible although they change periodically; the appropriate
agencies should be contacted to determine their current reporting numbers.
The needed information regarding notification requirements should be trans-
ferred to Table | for future reference.

1.2 PERTINENT FEDERAL REGULATIONS

The MNational 0il and Hazardous Substances Pollution Contingency Plan was
developed in compliance with the Federal Water Pollution Control Act (Public
Law 92-500). The Plan provides for a pattern of coordinated and integrated
response by Departments and Agencies of the Federal Government to protect

the environment from the damaging effects of pollution discharges. The Plan
as published in the Federal Register, Vol. 40, No. 28~ outlines the notifica-
tion requirements. In this regard Annex V of the Plan states:

1"1503.2 The initial reporting of a pollution discharge by

agencies participating in this plan shall be in accordance with

the information and format as described in the regional plans.
Reports of medium or major discharge received from discharges

or the general public by the National Response Center (NRC) shall

be relayed by telephone to predesignated On-Scene Coordinator (0SC)."

The Plan also specified the National Response Center, located at Head-
quarters, U.S. Coast Guard, Washington, D.C., as the headquarters site for
activities relative to pollution emergencies. The National Response Team,
consisting of representatives from various Federal agencies, serves planning
and response functions and is to work closely with the National! Response
Center.

11



TABLE 1. INITIAL NOTIFICATION PROCEDURE FOR HAZARDOUS
MATERIAL SPILLS (to be completed by user)

Agency Comments

Name: National Response Center

Address: Headquarters, U.S. Coast Guard
Washington, D.C.

Contact: NRC Duty Officer

Tel. No.: 800/424-8802 (24-hr)

Name: U.S. EPA Regional Office
Region No.
Address:

Contact:
Tel. No.: (day)
(night)

Name: U.S. Coast Guard District Office
District No.

Address:

Contact:

Tel. No.: (day)
(night)

State Agency:

Address:

Contact:

Tel. No.: (day)
(night)

For spill on or near international waters

Foreign Govt. Agency:

Address:

Contact:

Tel. No.: (day)
(night)




vi.

Vi,

Vi,

TABLE 2. EPA REGIONAL OFFICES
Region States Included

Environmental Protection Agency
Region |, Room 2303

John F. Kennedy Federal Building
Boston, Massachusetts 02203

Tel: (617) 223-7265

Environmental Protection Agency
Regional 11, Room 908

26 Federal Plaza

New York, New York 10007

Tei: (201) 548-8730

Environmental Protection Agency
Region (11

Curtis Bldg.

6th and Walnut Streets
Philadelphia, Pennsylvania 19106
Tel: (215) 597-9898

Environmental Protection Agency
Region IV

1421 Peachtree St., N.E.
Atlanta, Georgia 30309

Tel: (4LO4) 526-5062

Environmental Protection Agency
Region V

230 South Dearborn Street
Chicago, |1linois 60604

Tel: (312) 896-7591

Environmental Protection Agency
Region VI, Suite 1600

1600 Patterson St.

Dalias, Texas 75201

Tel: (214) 749-3840

Environmental Protection Agency
Region VIi

1735 Baltimore Ave.

Kansas City, Missouri 64108
Tel: (816) 374-3778

Environmental Protection Agency
Region VIII, Suite 900

1860 Lincoln Street

Denver, Colorado 80203

Tel: (303) 837-3880

Environmental Protection Agency
Region I1X

100 California Street

San Francisco, California 94111

Tel: (415) 556-6254

Environmental Protection Agency
Region X

1200 Sixth Avenue

Seattle, Washington 98101

Tel: (206) L42-4343

Maine, Vermont, New Hampshire,
Massachusetts, Rhode Island and
Connecticut

New York, New Jersey and Puerto Rico

Pennsylvania, Maryland, Delaware,
West Virginia and Virginia

Kentucky, Tennessee, North Carolina,
South Carolina, Georgia, Alabama,
Mississippi and Florida

Ohio, Michigan, Indiana, Illinois

Wisconsin and Minnesota

Arkansas, Louisiana, Oklahoma,
Texas and New Mexico

lowa, Missouri, Nebraska and
Kansas

North Dakota, South Dakota,
Montana, Wyoming, Utah and
Colorado

Nevada, Arizona, California,
Hawaii and Guam

tdaho, Oregon, Washington and
Alaska




TABLE 3.

U.S. COAST GUARD DISTRICTS

Ist Coast Guard District

150 Causeway Street

Boston, Mass. 02114

Duty Officer: (617) 223-6650

2nd Coast Guard District
Federal Building

1520 Market Street

St. Louis, Mo. 63101

Duty Officer: (314) 622-4614

3rd Coast Guard District
Governors island

New York, N.Y. 10004

Duty Officer: (212) 264-4800

5th Coast Guard District
Federal Building

431 Crawford Street
Portsmouth, Va. 23705

buty Officer: (703) 393-9611

7th Coast Guard District
Room 1018, Federal Bldg.

51 S.W. Ist Avenue

Miami, Fla. 33130

Duty Officer: (305) 350-5611

8th Coast Guard District
Customhouse

New Orleans, La. 7013C

Duty Officer: (504) 527-6225

UNITED STATES DEPARTMENT OF TRANSPORTATION

U. S. COAST GUARD DISTRICTS

9th Coast Guard District
1240 East 9th Street
Cleveland, Ohio 44199

puty Officer: (216) 522-3984

11th Coast Guard District
Heartwell Bldg.

19 Pine Avenue

Long Beach, Calif. 90802
Duty Officer: (213) 590-2311

12th Coast Guard District
630 Sansome Street

San Francisco, Calif. 94126
Duty Officer: (415) 556-5500

13th Coast Guard District
618 2nd Avenue

Seattle, Washington 95104
Duty Officer: (206) 524-2902

14th Coast Guard District

677 Ala Moana Blvd.

Honolulu, Hawaii 96813

Duty Officer: (808) 546-7109
{Commercial Only)

AUTOVON 421-4845

17th Coast Guard District
P.0. Box 3-5000

Juneau, Alaska 99801

Duty Officer: (907) 586-7340

(Commercial Oniy)
AUTOVON 388-1121

14
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TABLE 4, CANADIAN ENVIRONMENTAL PROTECTION SERVICE EMERGEMCY CONTACT LIST

ATLAMTIC REGION

Halifax

RD: Dr. C. J. Edmonds
P.0. Box 2406
Halifax, N.S,

EEC: Mr. H. 7. Doane

P.0. Box 2406
Halifax, N.S.

Newfoundland

DM: Mr. I. G. Sherbin
Building 310

HAT 1ONAL HEADQUARTERS

Ottawa

National “anager: Mr. R. A, Beach
15th Floor
Place Vincent Massey
Ottawa, Ontario
K1A OH3

Assistant Manager
Mational Environmenta)
Emergency Centre:

15th Floor
Place Vincent Massey
Ottawa, Ontario

P.0. Box 1330
Station B
Montreal 110, CQuebec

Pleasantville KIA OH3
St. John's,
Newfoundland AlA 2Y3
QUEBEC REGION
Montreal Toronto Dttawa
RD: Mr. G. M. Gauthier RD: Dr. R. W. Slater National Capital Area Manager:
P.0, Box 1330 135 St. Clair Ave., M
Station B Toronto, Ontario Mr. L. J. Kamp
Hontreal 110, Quebec MLy 1pP§ Lt Spancer St.
Ottawa, Ontario
EEC: Mr. Y. Plunier EEC: Mr. N. Vanderkooy K1y 2PS

135 St. Clair Ave., ¥
Toronto, Ontario

MLy 1PS
continued

NOTE:

RD: Regional Director

EEC:

Environmental Emergency Coordinator DM: District Manager
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TABLE 4 (continued)

NORTHWEST REG!ON

RD:

Edmonton

Mr. J. J. Eatock

10th Floor

lmperial 0il Building
10025 Jasper Ave.
Edmonton, Alberta

T5J 2X9
EEC: Mr. R, K. Pettigrew
10th Floor
Imperial 0il Building
1065 Jasper Ave.
Edmonton, Alberta
T5J 2X9
Winnipeg
DM: Mr. H. C. R. Gavin
9th Floor
303 Main St.
Winnipeg, Maintoba
R3C 367

Yellowknife

DM:

Mr. W. J. Bryant
9th Floor

Bellanca Bldg.
Yellowknife, N.W.T,

Vancouver

2D: Mr. R, E, Mclaren
Kapilano 100
Park Royal
Vancouver, B.C.
V7T 1A2

Whitehorse

DM: Mr. €. E. Wykes
Room 102
Mainsteele Building
212 Main St.
Whitehorse, Y.T.
Y1A 2B




TABLE 5. APPROPRIATE STATE AGENCIES TO CONTACT

ALASKA Dept. of Environmental Conservation
Pouch 0O
Juneau, AK 99801

ALABAMA Alabama Water Improvement Commission
State Office Bldg.
Montgomery, AL 36104

ARIZONA State Department of Health Services
Environmental Health Services Division
Bureau of Water Quality Control
1740 W. Adams
Phoenix, AZ 85007

ARKANSAS Department of Pollution Control and Ecology
Water Division
8001 National Drive
Little Rock, AR 72209

CALIFORNIA State Water Resources Control Board
Legal & Enforcement Section
P.0. Box 100

Sacramento, CA 95801

COLORADO Colorado Dept. of Health
Water Quality Control Division
4210 E. 11th Avenue
Denver, CO 80220

CONNECTICUT Department of Environmental Protection
165 Capitol Avenue
Hartford, CT 06115

DELAWARE Department of Natural Resources
Division of Environmental Control
Tatnall Building
Dover, DE 19901

FLORIDA Department of Environmental Regulation
2562 Executive Center Circle East
Montgomery Building
Tallahasee, FL 32301

continued



TABLE 5. (continued)

GEORGI!A Department of Natural Resources

- Environmental Protection Division
270 Washington Street, S.W.
Atlanta, GA 30334

HAWAI | Environmental Protection & Health Services Division
P.0. Box 3378
Honolulu, H1 96801

| DAHO Dept. of Health & Welfare
Division of Environment
Statehouse

Boise, 1D 83720

ILLINQIS Environmental Protection Agency
2200 Churchill Road
Springfield, IL 62706

IND{ANA Indiana Stream Pollution Control Board
1330 West Michigan Street
Indianapolis, IN 46206

1 OWA lowa Water Quality Commission
Department of Environmental Quality
P.0. Box 3326
Des Moines, |A 50319

KANSAS State Department of Health & Environment
Division of Environment
Topeka, KS 66620

KENTUCKY Department for Natural Resources
and Environmental Protection
Division of Water
Capitol Plaza Tower
Frankfort, KY 40601

LOUISIANA Louisiana Stream Control Commission
P.0. Drawer FC
University Station
Baton Rouge, LA 70803

continued



TABLE 5 (continued)

MAINE Maine Department of Environmental Protection
State House
Augusta, ME 04330

MARYLAND Water Resources Administration
Tawes State Office Building
Annapolis, MD 21401

MASSACHUSETTS Division of Water Pollution Control
100 Cambridge St.
Boston, MA 02202

MICHIGAN Dept. of Natural Resources
Water Quality Commission
84 Mason Bldg.
Lansing, Ml 48926

MINNESOTA Minnesota Pollution Control Agency
1935 W. County Rd. B2
Roseville, MN 55113

MISSISSIPPI Mississippi Air & Water Pollution
Control Commission
P.0. Box 827

Jackson, MS 39205

MISSOURI Department of Natural Resources
Division of Environmental Quality
Water Quality Program
P.0. Box 1368
Jefferson City, MO 65101

MONTANA Dept. of Health & Environmental Sciences
Water Quality Bureau
Cogswell Building
Helena, MT 59601

NEVADA State Environmental Commission
102 Johnson St.
Carson City, NV 89701

NEW HAMPSHIRE New Hampshire Water Supply & Pollution
Control Commission
105 Loudon Rd.
Concord, NH 03301

cont inued
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TABLE 5 (continued)

NEW JERSEY N.J. Dept. of Environmental Protection
- Division of Water Resources

P.0. Box 2809

Trenton, NJ 08625

NEW MEXICO Environmental Improvement Agency
Water Quality Division
P.0. Box 2348
Santa Fe, NM 87503

NEW YORK State Dept. of Environmental Conservation
Bureau of Monitoring & Surveillance
50 Wolf Road, Rm 306
Albany, NY 12201

NORTH CAROLINA Dept. of Natural & Economic Resources
Division of Environmental Management
P.0. Box 27687
Raleigh, NC 27611

NORTH DAKOTA State Dept. of Health
Division of Environmental Engineering
State Capital Building
Bismarck, ND 58501

OHI0 Ohio Environmental Protection Agency
P.0. Box 1049
Columbus, OH 43216

OKLAHOMA State Dept. of Health
Occupational & Radiological Health Service
P.0. Box 53551
Oklahoma City. OK 73105

OREGON State Department of Environmental Quality
1234 S.W. Morrison
Portland, OR 97205

PENNSYLVANIA Dept. of Environmental Resources
Bureau of Water Quality Management
P.0. Box 2063

Harrisburg, PA 17120

continued
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TABLE 5. (continued)

PUERTO RICO Environmental Quality Board
San Juan, Puerto Rico 00910

RHODE {SLAND Rhode Isliand Dept. of Health
Division of Water Supply & Pollution Control
209 Health Building
Davis Street
Providence, Rl 02908

SOUTH CAROLINA Office of Environmental Quality Control
Monitoring Division
J. Marion Sims Building
2600 Bull St.
Columbia, SC 29201

SOUTH DAKOTA Dept. of Environmental Protection

Joe Foss Building
Pierre, SD 57501

TENNESSEE Tennessee Division of Water Quality Control
621 Cordell Hull Building
Nashville, TN 37219

TEXAS Water Quality Control Board
P.0. Box 13246, Capital Station
Austin, TX 78711

UTAH State Division of Health
Bureau of Water Quality
Ll Medical Drive
Salt Lake City, UT 84113

VERMONT Agency of Environmental Conservation
Water Quality Division
State Office Bldg.
Montpelier, VT 05602

VIRGINIA State Water Control Board
Bureau of Surveillance & Field Studies
P.0. Box 11143
Richmond, VA 23219

continued
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TABLE 5. (continued)

VIRGIN ISLANDS

WASHINGTON

WISCONSIN

WEST VIRGINIA

WYOMING

Health Department
St. Thomas, Virgin Islands 00801

State Dept. of Ecology
Olympia, WA 98504

Department of Natural Resources
Bureau of Water Quality

P.0. Box 450

Madison, Wl 53701

Dept. of Natural Resources
Division of Water Resources
1201 Greenbrier St.
Charleston, WV 25311

Dept. of Environmental Quality
Water Quality Division

State Office Building West
Cheyenne, WY 82002

22



The Plan also provides for Regional Response Centers and Regional Response
Teams. The Regional Response Center is the regional site for pollution
emergency response activities. Each region has prepared a contingency plan
to deal with oil and hazardous material spills in its region. The Re-

gional Response Team performs response and advisory functions in its speci-
fic region.

The user of this Manual should obtain a copy of the contingency planifor his
region if he does not have one. The regional contingency plan contains de-
tailed information on the response center location, telephone numbers of the

appropriate agencies to contact, and geographic boundaries for the various
agencies.
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2.0 CHAPTER 2 - INFORMATIOH SOURCES
2.1 GENERAL

There are a number of information systems whose main function is to provide
assistance during hazardous materials spills. These systems are listed in
Table 6. There are also information retrieval services - both computerized
and manual - which provide information or a list of titles or abstracts of
articles dealing with a specific subject. The organizations which provide
these services are listed in Table 7. The availability of an on-line com-
puter usually indicates a short turn-around time for responses, This is
often important in an emergency situation. There are also available numer-
ous reference texts and handbooks which contain information on the proper-
ties of hazardous chemicals. Those likely to be faced with a hazardous
material spill may find it helpful to obtain one or more of these books for
future reference. Several useful handbooks are listed in this section.
Each system designed specifically to provide information on hazardous
materials is discussed in terms of what it is, what information it contains,
how it operates, and how it can be accessed by responsible people at the
emergency scene. The manual does not attempt to provide an evaluation of
these information sources, but rather it is only an inventory with perti-
nent information required for use.

2.2 EPA OlL AND HAZARDOUS MATERIALS TECHNICAL ASSISTANCE DATA SYSTEM
(OHM-TADS)

2.2.1 Description

The OHM-TADS is a computerized information retrieval file on more than 850
oil and hazardous substances. The system is presently on-line and available
to assist in identification of a spilled material from certain observations
(color, smell, etc.) made at the site. For each substance there are 123 in-
formation segments (see Figure 1) covering a wide variety of physical, chemi-
cal, biological, toxicological, and commercial data with the greatest empha-
sis on the effects on water quality. Of the 123 segment headers 95 can be
used as search components.

2.2.2 Mode of Operation

The OHM-TADS has a random access provision which enables the user to solve
problems involving unidentified pollutants by inputting color, odor or other
physical/chemical characteristics as observed on-scene. The system auto-
matically takes each word and processes it into an inverted index file,
making each word a search component of the data base. The search is made
using Boolean logic and the system responds with a list of the materials
meeting the input characteristics. The output is displayed on the user's
terminal. The user can then refine the search if necessary to narrow the
list of possible materials.

In Tooking for characteristics of the spill to aid in identification, the 95

searchable headers should be exanined to see if any of them can serve as
identifiers.
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TABLE 6.

SOURCES OF INFORMATION/ASSISTANCE FOR

HAZARDOUS MATERIAL SPILLS

Information source

EPA 0il and tlazardous
Materials - Technical
Assistance Data System
(OHMTADS)

Coast Guard Chemical
Hazards Response
Information System
(CHRIS)

auntay

Type of
Type of Information
Organization Assistance?
Federal 2-A
federal 2-A

Access

EPA Regional Office

National

Response Center

Regional Response Centers

District Offices:

1st Coast Guard District
1560 Causeway Street
Boston, MA 02114

duty Officer:

617/223-6650

2nd Coast Guard Dlstrict

Lol )
Y
LU SR TV

14 ‘

HONOLULY
~

federal Bullding

1520 Market Street

St. Louis, MO 63101

Duty Officer: 314/622-4614

3rd Coast Guard District
Governors [sland

New York, NY
Dity Officer:

1200%
212/264-4800

Sth Coast fuard District
fFedera! Bullding

43) Crawford Street
Portsmouth, VA 23705
Duty Offlcer:

703/393-9611

7th Coast Guard Distrlct
Room 1018, Federal Bldg.
51 S.W. lst Ave,
Miami, FL 33130
Duty Officer:

305/350-5611

8th Coast Guard District

Customhouse
New Orleans, LA 70130

Duty Offlcer:

504/527-6225

9th Coast Guard District
1240 East 9th Street
Cleveland, OH kb1ag

Duty Officer: 216-522-3934

11th Coast Guard District
Heartwel) Bldg.

19 Pine Avenue

Long Beach, CA 90802

Duty Officer: 213-590-2311

12th Coast Guard District
630 Sansome Street

San Francisco, CA 9h4i26
Duty Officer: 415-556-5500

13th Coast Guard District
€18 2nd Avenue

Seattle, WA 93104

Duty Officer: 206/52k-2902

tith Coast Guard District

677 Ala Moana Blvd,

Honolutu, HA 96813

Duty Officer: B803/456-7109
(COMMERCIAL ONLY)

AUTOVON 421-4845

17th Coast Guard District

P.0, Box 3-5000

Juneau, Alaska 99801

Duty Offlicer: 907/586-7340
{COMMERCIAL ONLY)

AUTOVON  388-1121




TABLE 6. (continued)

9¢

Type of
Information
Information source Organization Assistance Access
Interagency Regiolog- Federal 1,2 1. CHEMTREC 800/424-8300
ical Assistance Plan (202/483-7616 in Washington, D.C.)
(IRAP)
2. Regional Offices:
poD
Area
Offlce P.0. Address Telephone Code
1, Brookhaven Upton L.1. 345-2200 516
Area Office New York 11973
2. Oak Ridge Oper, P.0, Box E 480-8617 615
Office Oak Ridge, TN Ext., 4510
37830
3. Savannah River P.0, Box A N. August, SC 803
Ooeratlons Atken, S.C. 824-6331
Office 29801 Ext. 3333
4. Albuquerque P.0. Box 5400 264-L4667 505
Operations Albuquerque
Office New Mexlico 87115
5. Chicago 2300 S. Cass Ave. 312
Operatlons Argonne
O0fflce 11linols 60439
- 6. ldaho P.0. Box 2108 526-0111 208
ANA ON‘ PYLRIO B¢ 1e 3.
ALASKA DNAWA“ CANAL 2 L] (114 {4 vieGIN ( operations ldaho Fa‘ls Ext. '5'5
s &, | A 0ffice 1daho 83401
724 - O 2. Y ' Ll
AL L N ot '“““iJ  eecon ) n oot 7. San Franclsco 2111 Bancroft Way 841-5121 s
Operations Berkeley Ext., 664 duty hrs
Offlce Callfornia 94704 841-924k of f hrs
8. Richland P.0. Box 550 942-738) 509
Operations Highland

Office Washingten 99352
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TABLE 6. (continued)

Information source

Type of

Coast Guard National
Strike Force

U.S. Army Technical
Escort Center,
Chemical Emergency
Response Team

Chemical Transportation
Emergency Center
(CHEMTREC)

Pesticides Safety
Team Network

Transportation Emer-
gency Assistance Plan
(TEAP)

Access

Type of Information
Organization Assistance?®
Federal ]
Federal 1

Privately 2,3
sponsored
Privately 1,2,3
sponsored
Canadian, 1,2,3
privately
sponsored

National Response Center
(800/424-8802)

Dept. of Army Operation Center
703/521-2185

Through CHEMTREC 800/424-9300
(in Washington, D.C. 202/483-7616)

Through CHEMTREC 800/424-9300
(in Washington, D.C. 202/483-7616)

Each regional Control Center has
2L hour number:

1. Hooker Chemicals Division
Vancouver, British Columbia
604/929-3441; geographic location:
British Columbia

2. Celanese Canada Ltd., Edmonton,
Alberta 403/477-8339; geographic
location: Prairie Provinces

3. Canadian Industries Ltd., Copper
Cliff, Ontario 705/682-288}
geographic location: Northern
Ontario
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TABLE 6. (continued)

Information source Organization
Chlorine Emergency Privately
Plan (CHLOREP) sponsored

Type of
Information
Assistance?

Access

1,2,3

4, Dow Chemical of Canada, Ltd.,
Sarnia, Ontario 519/339-3711
geographic location: Central Ontario

5. <Cyanamid of Canada, Ltd., Niagara
Falls, Ontario; A416/356-8310
geographical location: Eastern
Ontario

6. DuPont of Canada, Ltd., Maitland,
Ontario; 613-348-3616; geographical
location: Western Ontario

7. Allied Chemical Canada Ltd.,
Valleyfield, Quebec, 514-373-8330
geographical location: Quebec -
south of St. Lawrence

8. Gulf 0il Canada Ltd., Shawinigan,
Quebec, 819-537-1123; geographical
location: Quebec, north of St.
Lawrence

Through CHEMTREC ~ 800/424-9300
(in Yashington, D.C. 202/483-7616

N

3. Refer to knowledgeable contact

A. On-line computer available.

‘1. Respond to scene with trained personnel if required.
Provide information on identity, hazards, or what to do.
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TABLE 7

. INFORMATION RETRIEVAL SYSTEMS

Information source

On-line
computer
system

Contact

Lockheed Information
Systems

Editec Inc.

IMlinois Institute for Environ-

mental Quality Library

Institute for Scientific
Information

NI0SH Technical
Center

Information

National Technical Infor-

mation Service

National Emergency Equipment

Locator System (NEELS-Canadian)

National Analysis of Trends in

Emergencies System (NATES-
Canadian)

NASA - Scientific & Technical
information 0ffice

yes

yes

yes

yes

yes

yes

yes

ves

yes

NASA - Indus. Applications Cntrs:

Univ of Conn., Storrs, Ct.
Research Triangle Park, NC
Univ of Pittsburg, PA

indiana Univ, Bloomington, IN

Univ of N. Mexico, Albuquerque

yes
yes
yes
yes
yes

Univ. of S. Cal, Los Angeles, CA vyes

L15/493-4411
Fxt. 45635

312/427-6760
312/793-3870
215/923-3300
301/443-3063
202-967-4349

819-997-3742

819/997-3742

202-755-3548

203/486-4533
919/549-8291
b12/624-5211
§12-337-8884
505/277-3622
213/746-6132

Information Source

Global Engineering
Documentation Services

U.S. Dept. of Commerce
Maritime Administrator

National Bureau of Standards
Fire Technology Library

NASA/Aerospace Safety
Research & Date Institute

Chemical Abstract Service
Ohio State University

Computer Search Center
I1linois Institute of Tech.
Research Institute

Fire Research Section
Southwest Research Institute

Environmental Engineering
Div., Texas A&M University

Toxicology Data Bank, Matl
Library of Medicine

On=-line
computer
system

Contact

no

no

no

no

no

no

no

no

no

714/540-9870
213/624-1216

212/967-5136
301/921-3246
216/443-4000
Ext. 285

614/421-6940

312/225-9630

512/684-5111
Fxt. 2415

713-845-3011

301-496-1131




%]. TADS Accession No.
2. Material Name
3. Synonyms
4, Trade Names
5. Chemical Formula
%6, Species in Mixture
7. SIC Code
8. Common Uses
%9, Rail (%)
%10, Barge (%)
%11, Truck (%)
%12. Pipeline (%)
13. Containers
14, Shipment Size

15. General Storage Procedures
*16. General Handling Procedures
%17. Personal Safety Precautions

18. Production Sites
*19. Use Areas

20. Hydrolysis Product Of
*21. % Additive

22, Flammability

23. Explosiveness

2L, Air Pollution
%25. Action Levels
%26, Field Detection, Limit (ppm) Techniques
*27. Laboratory Detection Limit (ppm), Techniques
28. Major Hazards

29. Standard Codes

30. Melting Point (°c)

31. Melting Characteristics

32. Boiling Point (°C)

33. Boiling Characteristics

34, Solubility (ppm 25°¢)

35. Solubility Characteristics

36. Specific Gravity

37. Probable location and state of material

38. Binary Reactants

39. Lower Flammability Limit (%)
4o. Upper Flammability Limit (%)

(continuad)

(Asterisk indicates non-searchable components, for display only)

Figure |. Information segment headers in OHM-TADS.
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Ly.
L2,

43,

by,
45,

k6.

47.
48.
Lg.
50.
51.
52,
53.

55.

56

57.

59.
60.

61

62.

63.
64.
65.
66.

67.

68
69

70.
7.
72.
%73.

7k
%75

76
%77

79.
80.
81.
82.

#83.
8.

Toxic Combustion Products
Extinguishing Methods

Lower Explosive Limit (%)

Upper Explosive Limit (%)

Flash Point (°C)

Auto lgnition Point (°C)

Inhalation Limit (Value)

Inhalation Limit (Text)

Irritation Levels (Value)
Irritation Levels (Text)

Direct Contact

General Sensation

Lower Odor Threshold (ppm)

Lower Odor Threshold (Text)

Medium Odor Threshold (ppm)

Medium Odor Threshold (Text)

Upper Odor Threshold (ppm)

Upper Odor Threshold (Text)

Lower Taste Threshold (ppm)

Lower Taste Threshold (Text)

Medium Taste Threshold (ppm)

Medium Taste Threshold (Text)

Upper Taste Threshold (ppm)

Upper Taste Threshold (Text)
Corrosiveness

Synergistic Materials

Antagonistic Materials

Degree of Hazard to Public Health
Exchange Capacity with Natural Soils
Industrial Fouling Potential

Effect on Water Treatment Process
Direct Human Ingestion (mg/kg wt)
Reference for Direct Human Ingestion
Recommended Drinking Water Limits (ppm)
Reference for Recommended Drinking Water Limits
Body Contact Exposure (ppm)
Reference for Body Contact Exposure
Fresh Water Toxicity

Limiting Water Quality

Salt Water Toxicity

Animal Toxicity

Livestock Toxicity (ppm)

Reference for Livestock

Waterfowl (ppm)

(continued)

Figure | (continued).
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Reference for Waterfowl

Aquatic Plants (ppm)

Reference for Aquatic Plants

irrigable Plants (ppm)

Reference for Irrigable Plants

Major Species Threatened

Acute Hazard Level

Etiological Potential

Emergency Water Quality Std (ppm)
Prolonged Human Contact (ppm)

Reference for Prolonged Human Contact
Potential for Accumulation

Chronic Aquatic Toxicity Limits (ppm)
Reference for Chronic Aquatic Toxic Limit
Taste Imparting Characteristics (ppm)
Reference for Taste Imparting Characteristics
Chronic Animal Toxicity Limits (ppm)
Reference for Chronic Animal Toxicity Limits
Chronic Waterfowl Toxicity Limits (ppm)
Ref. for Chronic Waterfowl Toxicity Limits
Chronic Plant Toxicity Limits (ppm)

Ref. for Chronic Plant Toxicity Limits
Soil Transformation Properties

BOD (1b/ib)

in Situ Amelioration

Beach and Shore Restoration

Availability of Countermeasure Material
Disposal Methods

Disposal Notification

Chronic Hazard Level

Food Chain Concentration Potential
Persistency

Major Water Uses Threatened

Adequacy of Data

Carcinogenicity

Mutagenicity

Teratogenicity

Color in Water

Fields Containing Data

Figure | (continued)
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2.2.3 Access

Access to OHM-TADS is through the oil and hazardous material spill coordina-
tor at the EPA Regional office (Regional Response Center).

2.3 U.S. COAST GUARD CHRIS

2.3.1 Description

This system consists of four manuals, a regional contingency plan, a hazard-
assessment computer system (HACS), and an organizational entity at the Coast
Guard Station., The four manuals are as follows:

Vol, 1-CG-4L46-1 - Condensed Guide to Chemical Hazards - contains
essential information on those hazardous chemicals that are shipped in
large volumes by marine transportation.

Vol. 2-CG-4k46-2 - Hazardous Chemical Data Manual - contains detailed
information on the chemical, physical, and toxicological properties of
hazardous chemicals, in addition to all the information in Vol., 1.

Vol. 3-CG-L446-3 - Hazard Assessment Handbook - contains methods of
estimating the rate and quantity of hazardous chemicals that may be
released and methods for predicting the potential toxic, fire, and
explosive hazards,

Vol. L-CG-446-4 - Response Methods Handbook-contains information on
existing methodology for handling spills; the Appendix to this volume
contains a list of manufacturers of equipment which may be useful in
a spill situation.

The contingency plan is part of the National Contingency Plan as mentioned

in Chapter 1. The Hazard - Assessment Computer System is the computerized
counterpart of Volume 3 and makes it possible to obtain detailed hazard
evaluations. Although calculations can be performed by hand using Vol. 3,
the HACS permits one to make a more complex and usually more accurate assess-
ment of the spill situation.

2.3.2 Mode of Operation

Volume 1, Condensed Guide to Chemical Hazards, is intended for use by

port security personnel and others who may be first to arrive at the
scene of the accident. It contains easily understood information about
the hazardous nature of the chemical, assuming the chemical is identified.
It is intended to assist those present in quickly determining the actions
that must be taken immediately to safeguard life, property and the
environment. Volume 1 contains a list of the information needed to assess
potential hazardous effects through the use of Volume 3.

Volumes 2, 3, and 4 are intended for use by the On-Scene Coordinator's
(0SC) office and the Regional and National Response Centers. Coast
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Guard stations, especially those in major ports, will usually also have
these manuals, The computer system (HACS) is also designed for use by 0SC
personnel,

Volumes 2 and 3 are designed to be used together. For example, Vol. 2

The Hazardous Chemical Data Manual contains a hazard-assessment code for
each chemical, This code is used in Vol, 3 The Hazard-Assessment Handbook
to select the appropriate calculation procedures for the hazard assessment,
enabling the user to estimate the rate and quantity of hazardous chemicals
that may be released under different situations. For example, procedures
are provided for estimating the concentration of hazardous chemicals (both
in water and in air) as a function of time and distance from the spill.
The Hazard-Assessment Computer System (HACS) is the computerized counter-
part of Vol. 3 and makes it possible to obtain detailed hazard evaluations
quickly. The HACS system is intended primarily for use by 0SC personnel
through Coast Guard headquarters. While the input needed for evaluation
will depend on the specific accident situation and that part of the system
which is to be used, the following information should be supplied to Coast
Guard headquarters as applicable.

Material discharged
Quantity spilled

Quantity originally in tank
Location of spill

Time of occurrence

Tank dimensions

Other cargos or nearby chemicals
Hole diameter

River depth

River width

Stream velocity

Temperature (alr)
Temperature (water)

Cloud cover (percent)

Depending on which model it is decided to use, other information may be
needed by Coast Guard headquarters. |In this case a call back number should
be given so that headquarters personnel can request additional information
if necessary. More information on the use of Vol. 3 is given in Chapter 3
of this report.

Volume 4, The Response Methods Handbook, contains descriptive and technical

information on methods of spill (primarily oil) containment. This manual is
intended for use by Coast Guard 0SC personnel who have had some training or

experience in hazard response.

2.3.3 Access

Access to the CHRIS manuals can be obtained through the Coast Guard District
office (see Table 6). The HACS can be assessed on an emergency basis
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through the Regional Response Center, the Coast Guard District office, or
directly through the Department of Transportation National Response Center
at Coast Guard headquarters.

2.4 INTERAGENCY RADIOLOGICAL ASSISTANCE PLANT (iRAP)

2.4.1 Description

The Interagency Radiological Assistance Plan (IRAP) is designed to assist any
person in obtaining technical guidance in coping with radiation emergencies.
It operates through the U.S. Energy Research and Development Administration
but works closely with other Federal, state, military, and regional groups.
In the IRAP the U.S. is divided into elight geographical areas of responsi-
bility each with a regional coordinating office. These areas and the offices
with telephone numbers are given in Table 6.

2.4.2 Mode of Operation

Upon receiving an emergency call, the regional coordinator investigates the
situation to assess the potential radioactive hazard. He tries to get as
much information over the phone on the specifics of the situation and the
type of material (e.g. from the shipping papers). Advice will be given over
the phone if the potential hazard appears minimal. If the spill or leak
appears serious, a technical response team will be dispatched. This team
will work jointly with state personnel (civil defense, public health) when-
ever possible. In any case the coordinating office will notify the appro-
priate state office of the radioactive spill. When the response team is
dispatched, the Nuclear Regulatory Commission is notified especially if the
spilled material is licensed. The main functlions of the response team are to
assess the hazard, to inform people of the hazard, and to recommend emergency
actions to minimize the hazard. The responsibility for clean-up rests with
the shipper or carrier (the party who has possession of the material at the
time of the spill).

2.4.3 Access

Access to the IRAP is through the regional coordinating offices given in
Table 6. Each office has a 24~hour emergency telephone number. \‘lhen
reporting an incident, the following information should be given:

1. HMame and title of caller

2 Call back number

3. Llocation and maanitude of problem

4

Information of shipping papers
type of material
manufacture or shipper
carrier

IRAP can also be accessed through CHEMTREC.
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2.5 U.S. COAST GUARD NATIONAL STRIKE FORCE

2.5.1 Description

The Coast Guard's National Strike Force (NSF) is part of the National
Contingency Plan established under authority of the Federal Water Pollution
Control Act Amendments of 1972, Section 311 {1}, It consists of high-seas
equipment and trained personnel available to assist the On-Scene Coordinator
upon request during Phase 111 (Containment and Countermeasures), Phase IV
(Cleanup, Mitigation and Disposal), and Phase V (Documentation and Cost
Recovery), as defined in the National Contingency Plan. There are three
Coast Guard Strike Teams located on the East, West, and Gulf coasts. Each
strike team consists of 18 or 19 men, including 3 or 4 officers. Each
strike team is capable of responding to a pollution incident in its area
with four or more men within 2 hours and at full strength in 12 hours. The
Strike Team can provide communications support and assistance and advice on
ship salvage, diving and removal techniques. Available equipment primarily
designed for air transport, consists of the following:

1. Air Deliverable Antipollution Transfer System (ADAPTS),
consists of a pumping system to off-load stricken cargo
vessels.

2. Yokohama fenders, used for side protection during vessel-
to-vessel cargo transfer.

3. High-seas containment barrier.

L, High-seas skimmer,

2.5.2 Access

The services of the National Strike Force are available to any On-Scene
Coordinator anywhere in the country. Requests for assistance can be made
through the National Response Center through its 24-hour emergency tele-

phone number (see Table 6). The specific details of the emergency situa-
tion should be given,

2.6 U.S. ARMY TECHNICAL ESCORT CENTER CHEMICAL EMERGENCY RESPONSE TEAM

2.6.1 Description

The U.S. Army Technical Escort Center maintains, on standby, a lhi-man alert
team at Aberdeen Proving Ground, Maryland, ready to respond to chemical
emergencies within 2 hours. 1f pecessary, additional personnel are available
for mobilization. The team is trained and experienced in handling chemical
emergencies and has available to it special equipment such as decontamination
trucks, detection devices, and protective clothing.
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2.6.2 Mode of Operation

The U.S. Army Technical Escort Center's team responds to a chemical emergency
when directed by the higher command. While the team was formed mainly to
respond to emergencies involving Department of the Army chemicals, it has
assisted other agencies such as the U.S. Coast Guard.

2.6.3 Access

To obtain the assistance of the escort team, initial contact should be made
with the regional EPA office. EPA personnel will then contact the Dept. of
the Army Operations Center at the commercial number listed in Table 6. Upon
receipt of each request, the Army Operations Center determines if the
specific services of the Technial Escort Center are needed. |f the determi-
nation is made for the emergency team to respond, intermediate commands are
notified and the team dispatched. The Commander of the Technical Escort
Center should be contacted.

2.7 CHEMICAL TRANSPORTATION EMERGENCY CENTER (CHEMTREC)

2.7.1 Description

CHEMTREC serves a clearinghouse function by providing a single emergency
24-hour telephone number for chemical transportation emergencies. Upon
receiving notification of a spill, CHEMTREC immediately contacts the shipper
of the chemicals involved for assistance and follow-up. CHEMTREC also pro-
vides warning and limited guidance to those at the scene of the emergency

if the product can be identified either by the chemical or trade name. The
CHEMTREC system covers over 3,600 items which have been submitted by manu-
facturers as their primary items of shipment. CHEMTREC is sponsored by the
Manufacturing Chemists Association although non-members are also served.

The system is not computerized.

2.7.2 Mode of Operation

The CHEMTREC emergency telephone number is widely distributed to emergency
service personnel, carriers, and throughout the chemical industry. The
number is usually given on the bill of lading. When an emergency call is
received by CHEMTREC, the person on duty records the essential information in
writing. He tries to obtain as much information as possible from the caller.
The person on duty will give out information as furnished by the chemicatl
producers on the chemical(s) reported to be involved. This would include
information on hazards of spills, fire, or exposure. After advising the
caller, the person on-duty immediately notifies the shipper of the chemical
by phone, giving him the details of the situation. At this point, respon-
sibility for further guidance passes to the shipper.
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CHEMTREC'S function is basically to serve as the liaison between the person
with the problem and the chemical shippgr and/or mangfactgrer, the theory
being that the manufacturer of the chemical or material will know the most
about his product and its properties. CH?MTREC al?o serves as a.contact
point for the Chlorine lnstitute, the National Agricultural Chemucals. .
Association (pesticides), and the Energy Research and Development Adminis
tration (radiocactive materials).

2.7.3 Access

CHEMTREC can be accessed through its emergency telephone number listed in

Table 6. As much of the following information should be provided by the
caller as possible:

1. Name of caller and call back number.
Location of problem.
Shipper or manufacturer

Container type

Carrier name

2
3
4
5. Rail car or truck number
6
7. Consignee

8

Local conditions

2.8 HNACA PESTICIDES SAFETY TEAM NETWORK

2.8.) Description

The National Agricultural Chemicals Association through its members

operates a national pesticide information and response network. (ts
function is to provide advice and on-site assistance when the spill

situation warrants it.

2.8.2 Mode of Operation

The network operates through the CHEMTREC office. Upon receiving
notification of an emergency involving a pesticide, the manufacturer is
contacted by CHEMTREC. The manufacturer will provide specific advice
regarding the handling of the spill, |If necessary, spill response teams
are available on a geographical basis to assist at the emergency scene.

2.8.3 Access

Access to the network is through CHEMTREC (see Table 6 for telephone no.)
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2.9 TRANSPORTATION EMERGENCY ASSISTANCE PLAN (TEAP), Canadian Chemical
Producers' Assoclation (CCPA)

2.9.1 Description

TEAP serves a function in Canada similar to that of CHEMTREC in the U.S.
Canada is divided into eight geographic areas, each served by a regional
control center. Depending on the location of the spill, one of these
control centers Is called and notified of the emergency. The functions
of TEAP are to provide emergency advice, to get knowledgeable personnel
(usually the manufacturer) in touch with responsible people at the
emergency scene, and to see that on-the-scene assistance is provided

if needed.

2.9.2 Mode of Operation

When a call is received at a regional control center, the attendant
records basic information on a record sheet and obtains a call-back
number. He may also give preliminary information from standard
references if the name of the product is known. The attendant will then
call one of the center's technical advisers with the preliminary
information. The technical adviser will then call the accident scene
to determine as much detail as possible. At this time he may also be
able to provide additional advice on coping with the emergency. The
adviser will then try to contact the producer from the listed
references. |If the producer can be contacted, the adviser will turn
the problem over to them as the most knowledgeable contact. |If the
producer cannot be reached, or if distances are great, the regional
control centers will contact a company familiar with the product. The
center is also prepared to send men and equipment to the scene if
necessary. Once contact has been established between the producer and
the local authorities on the scene, the technical adviser assumes a
follow-up role and notifies the CCPA of the incident.

2.9.3 Access

Access to TEAP is through the regional control centers given in Table 6.
Essential information that should be provided includes:

1. Exact name of the product spilled
2. Name of the producer
3. Name of the carrier

2,10 CHLORINE EMERGENCY PLAN (CHLOREP)

2.10.1 Description

Chlorine manufacturers in the U.S. and Canada through the Chlorine
Institute have established the Chlorine Emergency Plan to handle
chlorine emergencies. This is essentially a mutual aid program whereby
the manufacturer closest to the emergency will provide technical
assistance even if it involves another manufacturer's product.
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2.10.2 Mode of Operation

The CHLOREP system operates through CHEMTREC. Upon receiving an emergency
call, CHEMTREC notifles the appropriate party in accord with the mutual
aid plan. This party then contacts the emergency scene to determine if

it is necessary to send a technical team to provide assistance. Each
participating manufacturer has trained personnel and equipment available
for emergencies.

2.10.3 Access

Access to CHLOREP on a 24-hour basis is through CHEMTREC (telephone
number in Table 6).

2.11  INFORMATION RETRIEVAL SYSTEMS

Organizations providing information retrieval should be considered as
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. A list of information retrieval sources was given in Table 7.
Because of the emergency nature of most spills, a short response time

is important. In this regard an on-line computerized system is desirable,
although a manual search could also have a short turnaround time. Data
bases range from spill specific to general sclentific. Examples of
specific bases are the Canadian NEELS data base which covers the location
of publicly and privately owned cleanup equipment and the NATES data

base which covers the history of past spills and their cleanup. These

two systems are discussed below.

The mode of operation for the computerized systems lnvolves inputting
applicable key words as search components., These might include the name
of the chemical and words such as 'pollution', 'water', 'removal',
"toxlcity'', '"'reactivity', and "hazards''.

2.12 NATIONAL EMERGENCY EQU!PMENT LOCATOR SYSTEM (NEELS)

2.12.1 Description

NEELS is an on-line computer system designed and operated by the
Environmental Protection Service (EPS), Enviromnment Canada. Its function
is to provide information on equipment available near the spill scene
which may be useful. This includes containment and treatment equipment
held both publicly and privately.

2.12.2 Mode of Operation

Connection can be made with the NEELS computer system through any EPS
regional office. The longitude and latitude of the spill must be entered
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as input and the desired output must be selected from the following
choices:

1. All equipment at the nearest location.
2. Nearest specific type of equipment.
3. Nearest particular piece of equipment.

Depending on the selection, the computer prints out the location of the
equipment and the name of the person and telephone number to call.

2.12.3 Access

Information on gaining access to NEELS can be obtained from the National

Environmental Emergency Center by calling the 24-hour emergency number
listed in Table 6.

2.13 NATIONAL ANALYSIS OF TRENDS IN EMERGENCIES SYSTEM (NATES)

2.13.1 Description

NATES is an on-line computer system designed and operated by the
Environmental Protection Service (EPS), Environment Canada. Its function
is to provide information on how a similar spill was handled.

2.13.2 Mode of Operation

Connection can be made with the NATES computer system through any EPS
regional office. Main input to the system is the type of material
spilled. Output includes data on location, date, material spilled, cause,
environment including site conditions and contingency plans, cleanup
including method used, weather, agencies involved, legal actions, and
cost.

2.13.3 Access

Information on gaining access to NATES can be obtained from the National

Environmental Emergency Center by calling the 24~hour emergency number,
listed in Table 6.

2.4 USEFUL GUIDES AND REFERENCE HANDBOOKS

There are many handbooks and reference texts which may prove helpful in the
event of a hazardous material spill. Any person who may be confronted with a
spill emergency should have access to one or more of the commonly used
references. In addition, the Regional Response Center maintains a hazardous
materials reference library. (n particular, the references listed in Table 8

should be available.
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TABLE 8. REFERENCES TO USE IN CONJUNCTION WITH THIS MANUAL

Critical References

OHM=TADS Data Sheets

CHRIS Manuals -4 (CG-Lk46-1-1)
Regional Continagency Plan
Reyulation for Shipping Hazardous Materials

45 CFR-Code of Federal Regulations,
Transportation Vol, 49 Pts, 170-189

FAR 103-Federal Aviation Regyulations Vol.
VI Pt, 103

CAb (2-0fficial Air Transport Restricted
Articles Tariff No. b=D

|ATA-International Air Transport Association
Restricted Articles Regulations

tPA Field Detection and Danger Assessment
ttanual for 0il and Hazardous Haterial Spills

Official Motor Freight Directory
Official Railway Guide

Dangerous Properties of Industrial Materials, by
N. Irving Sax

Chemical Transportation and Handling Guide

Critical Reference Source

US EPA Office of Hazardous Materials, Wash. DC
20400,

US Gov't Printing Office, Wash. DC 20402.

US EPA-Regional Environmental Emergency Section.

US Dept. of Transportation Office of lHazardous
Materials.

US Dept. Federal Aviation

US EPA Office of Water and kazardous Materials
Wash., DC 20400,

Van Nostrand Reinhold Co., 450 W. 33rd Street,
New York, NY 10001

RSMA, 181 E. Lake Shore Drive, Chicago, IL 60611
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TABLE 8.

(continued)

Critical References

Laboratory Waste Disposal Manual

Recommended Methods of Reduction, Neutralization,

Recovery or Disposal of Hazardous Waste (Vol. 1-16)

by TRW Systems Group

Hazardous Chemicals Data

Critical Reference Source

Manufacturing Chemists Association, 1825
Connecticut Ave. N.V., Wash., DC 20009.

NTIS
US Dept. of Commerce
Springfield, VA 22151,

National Fire Protection Association
470 Atlanta Ave.
Boston, MA 02110

Desirable References

Merck Index

Chemical Rubber Corporation, Handbook of Chemistry

and Physics, CRC Press

Handbook of Chemistry - Handbook Publishers Inc.
by NA Lange

Behavior of Organic Chemicals in the Aquatic
Environment - Part | - A Literature Critique,
Manufacturing Chemists' Association

Behavior of Organic Chemicals in the Aquatic
Environment - Part I! - Behavior in Dilute Solu-
tions, Manufacturing Chemists' Association,
April 1968

1963 Census of Manufacturers - Location of Manu-
facturing Plants by Industry, County, and Employ-
ment Size

Chemical Data Guide for Bulk Shipment by Water,
US Coast Guard, 1966

Chemical Engineers' Handbook, Perry, John H.,
et al., eds., & 5th ed., 1973

Chemical Safety Data Sheets (SD-1 - SD-96),
Manufacturing Chemists' Association

Handbook of Analytical Toxicology, Sunshine,
|., ed., Chemical Rubber Co., 1969

MCA Chem-Card Manual

Mineral Facts and Problems, US Bureau of Mines
Bull. 630, 1965

Organic Chemistry, Morrison, R.T., and R.N. Boyd,
2nd ed., 1966

Orsanco Quality Monitor, July 1970
Orsanco Quality Monitor, July 1970

The Pesticide Review, US Dept. of Agriculture,
1970
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TABLE 8.

(continued)

fesirable References

Hygienic Guide Series, American Industrial
Hygiene Association

Pesticide Poisoning Of Pond Lake, Ohio, lnvesti-
gation and Resolution (for the EPA, Ryckman,
Edgerly, Tomlinson and Associates, lnc.

Proceedings of Conference On Hazardous Cargos,
(US Coast Guard) July, 1970, New London, CT

Proceedings Of the 1972 Hational Conference On
Control of Hazardous Material Spills (For the
EPA) University of Houston, Houston, TX

Spill Prevention Techniques For Hazardous Pollut-
ing Substances, (For the EPA), Arthur D. Little Co.

Standard Methods For the Examination of Water

and Wastewater, American Public Health Association,
American Public Water Works, and Water Pollution
Control Federation

Water Quality Criteria, McKee, J.E. and H. W.
Wolf, The Resources Agency of California, State
Water Quality Control Board

Water Quality Criteria - Report Of the National
Technical Advisory Committee To the Secretary Of
The Interior, April 1, 1963, F.W.P.C.A., Wash.

Pollution and Marine Ecology, Olson, T.A., and
R.J. Burgess, 1967

Railroad Accident Report - Southern Railway Com-
pany Tranin 154 Derailment with Fire & Explosion,
Laurel, MS., Jan. 25, 1969

Safety Guides (SG-1 - SG-19) Manufacturing
Chemists' Association

Spillages of Hazardous Chemicals (Chart)

Water Pollution Abatement Manual, Manuals Sheets
W-1, W-2, W=-3, W-4 & W-6, Manufacturing Chemists'
Association

Waterborne Commerce of the United States, US
Corps of Engineers, Parts 1-5, 1968

Control of Spillage of Hazardous Polluting Sub-
stances, 15090 FOZ (for the EPA), Battelle
Memorial Institute

Dangerous Articles Emergency Guide, Bureau of
Explosives, Association of American Railroads

Explosives and Other Dangerous Articles, Bureau
of Explosives, Association of American Railraods

Fire Protection For Chemicals, Bahme, C.W.,
National Fire Protection Association




3.0 - CHAPTER 3 - IDENTIFICATION AND ASSESSHMENT

3.1 GENERAL

The information in this chapter deals with stepwise identification and
assessment of the danger potential in a <pill situation. The matcrial pre:
sented has been divided into two parts which are directed at two pcople
associated with the spill control effort. One person is called the Han

on the Scene (MOS) who is the on-scenc coordinator for the region or his
designated representative at the spill site. The "0S is to provide infor-
mation to a remote On-Scene Coordinator who has available to him the
additional information critical to accurate spill! identification and
assessment. This !Manual provides the r2rmote 0SC with directions for using
information provided by the /10S and directing his further activity.

o

DINECTIONS FOR THE NMAMN O THL SCEIE

~
D .

There are various assumptions inherent in this presentation of the duties
of the (10S. These assumptions include:

. The Man on the Scene /i10S) is the on-scene coordinator or his desicna-
ted representative at the site of a spill situation. The MOS is
avare of the risks involved in spill control.

2. The responsibility of the MOS is to provide information to a remote
0SC which will aid in spill identification and assessment of the
human danger potential.

3. The responsibility for evacuation, fire fighting, or crowd control is
not the Aduty of the appointed MOS but is assigned to other agencies,
divisions, or personnel.

L4, More than one person is available to perform the functions of the
MOS, if necessary. Therefore, notification can be done concurrently
with information gathering for identification.

3.2.2 Safety

The safety of the people who arrive on the scene of a hazardous spill is
critical to consider before any action is taken. All spills are con-
sidered extremely hazardous. |If the idantity of the spill is not known,
then the MOS should not approach the spill and should await the arrival

of more highly trained, experienced personnel or a volunteer who is more
aware of the risks involved with hazardous materials. In .11 cases, fully
protective clothing should be worn by personnel at the spill site. In
addition, the following gencral safety precautions should be followed:

i. Always approach a spill from upwind.
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Don't touch the material and avoid any indirect or direct contact
with it.

3. Remove all possible ignition sources. Do not smoke.
4. Restrict access to the area.

5. Do not touch any container unless full knowledge of the hazards
involved is available.

6. 1f unidentified fuming liquids or gases are present, do not approach.

3.2.3 {dentification Procedures -~ MOS

3.2.3.1 General - The MOS is the eyes and ears of a remote 0SC. There are a
series of steps to follow which will allow the MOS to specifically gather
sufficient information for transfer to the 0SC so an identification can be
made.

3.2.3.2 Establish the type of soil - The first step is to
determine what type of spill is involved by identifying the source of the
spill. The following types of spills are possible:

a. Trains e. Ship f. Barge
1. Tank car 1. Dry Cargo Pipel i
2. Box car 2. Tank Ship 9 s
c P v | 1. Offshore
b. Trucks 3. Com. Pass. Vesse 2. On Shore
—_— L, Fishing Vessel )
1. Tank
2. Traller 5. CG Vessel h. Storage Tank
) 6. Pleasure Craft 1. Offshore
c. Bus 7. Tugboat 2. On Shore
Alrcraft 8. Unidentified 3. Other
1. Cargo

2. Passenger

Once the location and source of spill has been specified, the MOS should

refer to the specific Figure (no. 2-12) which allows him to answer pertinent
questions that lead to identification.

3.2.3.3 Notation of visible label - There are two types of package labels. (2)

The MOS should answer the following questions if the packages can be safely
investigated:

1. Are any warning labels visible?
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1. Are any of the following hazardous placards or labels visible on the
train car: (2)

DO NOT REMAIN ON OR NEAR
T UNNECESSAR]LY

AARLE |
SON'GAS 1" "o

ED
THIS PLACARD MUST BE REVERSED

{ FOR TANK CARS)

I

- //E\
nANnﬂmus\

HANDLE CAREFULLY T~~~

DO NOT REMAIN ON OR NEAR

> c AUTIO N\ THIS CAR UNNECESSARILY
o \ o 2 i e ot
Thus car contains residual N
£ phosphorus and must be kep! S P
N FILLED
\ WITH

N

ING 15 a:uovzn
ﬂ-ns chnn MUST BE REVERSED

m { FOR TANK CARS) ) m
EXAEL%!!ES | o DANGER
; KEEP mf_"ﬂv g ﬂﬁmﬁgﬁgylﬁ y \ Pn |s “ N G A s FUMIGATED or

Beware of Fumes from Leaking
Packages.

( FOR OTHER THAN TANK CARS) ‘

2. |f so, what is the contents identification on the placard?

3. What is the identification, number and type of the car?
ID No.
TYPE: Tank Boxcar Other

4. Can the waybill (freight bill) be obtained from the conductor, in the
engine or in the caboose? (3) (Typical waybill in Figure 3)
Yes No

5. 1If yes, what is the office of the dispatcher? (Get information from
train conductor if possible.)

6. What is the train's location?

a. Railroad track owner
(name on engine or caboose)
b. HNearest town and distance
c. Nearest railroad milepost
d. Distance from nearest:
Highway, and
Highway number

Figure 2. Identification questions for train spills.
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CARRIER
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W utunin Bareed ab e eac w1 0l8r O Ay 0" kD €

he lerms gng conmang 0° Ine 1
CANGN O 1ADN I INr 1 B mMOT
nditons of Ihe s8id bill ol Iacing lnfludlng home O the back thrceot met tucth in the cl
the shipper and sccentet ¢

me e sa

o e canone v ear @ e ans e

fication o lasift which governs Ihe 1rensoariatior o this

ehipment and e sald terma and condition:

Consigned to Us . STEEL CORP  UNIVEITAL CRTLAS CE4ERT DIVR ATH.: CONSTR. &

e
hereby agreed fo b

] LABLY . ek
Destination LELD state ALAZA A Zip 5)"/1‘ County
. ~r -~ [ XTal N2 -
Route C & & = {CHICAGO) = PC = (CINCIIUATY) - SV
~ =rxT A
Car/Trl Initials __ PG No.__ _o223=C
e o oaceas Ceserion ot amews | wweron [y mem | wem o | e ot Feeeaye Gescommon o oot T P —
ras and Exceptons {Sub 10 Cor 1 ber Package Speca! Marks end Elcenlvons 1Sup 10 Cor | appicadle bt of wang e snipmen:

1310 be deuvered 1o he consgnes winout

16COUrEE ON the conmmnor The comarnor

CHMAIN BELTING, STEEL whall Bign the foliowing statement

CHAIN ¢ MACHINERY PARTS NOI —————————|  The carre snal no" mane asivery of
er than Iran or steel

Other than mech! oment without paymeni of bewgnt

omner lawtul charges

MACHINERY PARTS NOI REXNORD INC

CHAIN BELTING Alum.. bress or bronze

Mallesbie Iron MACHINERY PARTS R0I PLASTIC OR RUBBER
Sex or Comk e
{Swgnature of consignor *
BELTING CONVEYOR PLASTIC MACHINE GUARDS /S W charges are 1o be oreped wie of
o/t V-type $.U. not nested stamp here “To be Prepmo
WHEELS SPROCKET / ELEV, OR CONVEYORS STATY KD 77”
fibre or plastic ] c L eand parts thereof 39’
WHEELS SPROCKET CONVEYORS INTENMEDMATE SECTIONS Aecerved §
Iron K.D or trames or Wier sapperts 10 apDly 0 preofdment of the charges
on the ., cribeo nereon
M ELEVATOR BUCKETS SPIRAL SCREW CONVEYOR PARYS
Casi Malleable (ron nested Boxes w or w/o puar
ELEVATOR BUCKETS FAB. I/S CHUTES OR SPOUTS NOI IRON "‘"‘ o' Casner
Nested 7 ga. or thicker = , r— =%
Ihe amount propad |
BELT CONVEYOR IDLERS CHAIM AND STEEL FUGHTS ASSEMBLED

(Rols) — N’ [7 E:::?:m 3
FLIGHTS, STEEL | 1N

SHAFT HANGERS
PILLOW BLOCKS FLIGHTS, CONVEVOR_M / » If the shpment moves belween two

ports by 8 carrer by water the lsw

requires tat the Brl of Lading shall siate
. mwmi f Wmug‘llm ‘L’W 3 PLASTIC ARTICLES NO) o/t "i'%“ whether i 15 carner s or Shwper s weight
. SHAFTS. STEEL 0/7 CRANK SHAFTS b
w/s gy Koy Sented P oty

HARDWARE, NOI
Steel Toe ressitast Wiy wt

NOTE - Whers the rale = dependeni on
value shmppers a fequred 1o state
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cisred vaiue of the property

The agreed or declared vaive of the prop-
ety la hereby specificaliy sisted by the

NOZZLES, BAASS, NOI RAILS - BAR IRON I/5 NO} Shpper S0 be not excesding.
MOTORS, ELECTC - GEAN MOTOR BAACES, BAACING, BRACKETS RECEIVED AP®

Ovew 5 mch OR FORMS NOI /S MITCHELL BELT

INCREASING 08 REDUCING RACHINES fabricatad from material C. & N. Wil

Goar or Spond - ever 4 3716 or thicker

BOLTS O NUTS NOI MAY 221975 )')ﬂ}/
cas
ASTINGS ROUGH I/§ Iron or stee) blact to_conditbas of Lntai

'Eaﬂﬁ& m-mumm

E.. F. RVARD, AGENT

S, 3
& {
CAPY 15%0008 Yo e ?2°7
L7 HT 507 ] 67 T

521 6" ORDERED ool woipht o

21 6% GON FURNISHED ot 1o vor bl v3 b
D0OF BLOCKING FREE b WEISAL KR WP, DN

g NON=D | MENS | GNAL~LGAD

CAR INSPECTED & APPROVED FOR SHIPMENT
C&W R.R.

REXNORD INC. ““"trmon 0 Shipper ‘Agent
Per T. wifRrp - Pant¢ o,  Per

Permanent post-office address “pper 4751 Y Sreenfleid Ave., MILWAUKEE, WIS. 53214 FORM HB35 CAC (4-73)

Figure 3. Typical freight bill for rail shipment,
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1. What Placards are visible? (2)

PLACARDS LABELS PLACARDS LABELST

| EXPLOSIVES A

| FLAMMABLE |

Placard any quantity of Explosives A
or combination of A & B Explosives,
See DANGEROUS for mixed loads,

Placard 1000 pounds or more
of either Flammable Sohds,
Flammable Liquids, or
combinations of both,

| EXPLOSIVES B|

Placard any quantity of Explosives B,
Use EXPLOSIVES A placard if mixed
with Explosives A materials. For other
mixed loades see DANGERQUS

FLAMMABLE
GAS

Placard 1000 pounds or more gross
weight of Flammable Compressed Gas,

Placard 1000 pounds or more gross
weight of Nonflammable Compressed
Gas.

| CORROSIVES |

Placard 1000 pounds or more gross
weight of Corrosive Liquids.

| COMBUSTIBLE |

Placard 1000 pounds or more gross
weight of Oxidzing Material.

| RADIOACTIVE |

Placard when packagings exceed s;aﬁ:zr:::uq;::r‘::; .
110 gallan rated capacrty (No Label Specified) radioactive yellow .o. N
1} label.

or "‘radioactive yellow 1 labels

RADIDACTIVE
CARGO FIRE-AVOID WATER| b e s g Y

To be used only with another Placard.

Placard to be used when so stated For mixed loads, see DANGEROUS.
on shipping papers or when
appropriate {No Label Specified)

[ POISON |

Double placarding should be used
when (oads requining the
DANGEROUS placard are mixed

AN ER with any quantity of the following
Class ‘B~ commodities by adding the specific

placard to the DANGEROQUS placard
POI‘SIJN\C:AS N Use the DANGEROUS placard Explogies A
RN . for mixed loads containing more xplosives
- Ay than one kind of hazardous mate- Radioactive
Placard any guantity of Poison \\ VAR < N ral requiring placards when the {Yeliow-111}
Class “A” or a combination of N N POISON /*  aggregate gross weight totals 1000 Porson
Poison Class A" and "“B”, g AN /// pounds or more, (Class A"}
:33??'53.5?3%«"321',12°é.£'2?'fs'f Class "A" AN \/ Federal Mighway Admimistration
For mixed loads, see DANGEROUS Y Bureau of Motor Carnier Safety

2. If possible, obtain bill of lading from driver (typical bill of lading
in Fiqure 5).

3. if not: Record trucking company on cab

Record truck |.D. number

and type

Record highway number

Record distance from nearest town

Record highway market

Record distance from road

Record time of accident

Figure 4. ldentification questions for truck spills.,
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STRAIGHT BILL OF LADING—SHORT FORM—ORIGINAL—NOT NEGOTIABLE

RECEVED, subject 1o the classiications and tanils in eflect 00 the dale of tho Issue of this Bil of Lading, Shipper's No

CARRIER: Cust_No

At MILWAUKEE. WIS. 19 frrm REXNORD INC. S3&mussw.

1 0rpei Ty describeo below In 300areNI gnad ordar ¢rcet as noked icontenty and condi an of contamis of 03ckaaes unknowni marked consancd. and desined 8% indicatea baiow whon said carrier ine warg carrior baing

undersioad 1N NaRol NS CONLTaCt a5 medning 20Y £Cso OF CAVDATalion 1N Csession ol Ine Droperh Lnurc N C MACI) Aarees 1o carry 1o IS usual olace of dewery 31 said deatnauon I op 1S Toule plherwise fo delver to
Gnolhit ¢ 1t on the oute 10 swd destnatian 1l 1s muloally agrerd As 10 @ACh carnier o 4Il0r an, ol sud C1apery o+ A of any oortion of said roule 10 destnalion and as lo each parly al any imo inlerested i all or any of said
Bt o e by hatt ot Sy 1h al 1he Jescat ard CAnciins ol tne- Linar Doyt S1aGN Bl o1 Lading Se1 ot {11 m Unilorm Freiaht Classcanons i ellec) an the dats hareol i his 13
B o In 44 twater shpment or (21 1n INE acOhCaNle MOIOr Carner CIasShEatan or tanfl il s 15 3 mo1er CIner st nt

hipper hereby certilies (hat he Is lamiliar with ail Ihe lerms snd condrhions of the sald bill of lading Including fhose on the back (hereof, sel forth in the classification or tarlfi which governs the tranaportation of this
-hlpmem P3ndl the 3a1d terms and conditions ars hereby agreed 1o by the ahipper and accepted for himsall and his asaigns

Consigned to C O D
AMT.$___

REMIT COD PROCEEDS TO:
REXNORD INC.

Destination State Zip County P.0 BOX 50018
MILWAUKEE, WIS. 53201

Route

Car/tir Initials No.

Subject to Section 7 o) Condions of apphicabie bl of lading, i Thus shipmenl | NOTE. Where the rate 15 dependent on value shippers are required to| If charges are to be prepaid, wrie
is 1o be dehvered lo the consignee wilhoul recourse on the consignor, tne | state specifically in wriing the agreed or declared value of the property | or slamp here, 'To be Prepaid.”
cansignor shall sign (he toilowing siatement The agieed or declared value of the property 1s hereby specitically staled

The carner shail not make delivery of this shipment without payment of [ by the shipper lo be not exceeding.
freight and all other lawlul charges

REXNORD INC.

Per
Num- tona of Descronon of Aricias » WEIGHT Num- King of Descrinin of Aricles *WEIGHT Num- Kind of s AR AR #WEIGHT
ber Packages o Exeapions Sub 1o Corr ver Packages At € e opuions Sub ta Corr ber Packages ang Exceplions Sub o Corr

CONCRETE MIXERS MACHINERY PARTS
concrete mixer parts NOI Vs ELEB'IRICM"IEISTHUMENTS

ELEC. SWITCHBOARDS
NOI or parts

SCALES. FACTORY OR WHSE
KO Auto or o/t Aeto

MACHINERY PARTS RUBBER COUPLERS-TRACTOR
NOI Plashic or Rubber TRAILER OR PARTS I/S
MACHINERY PARTS NOt FORMS, LAYOUTS OR ASS'Y
Alum, Brass or Bronze JIES wood or metal
CHUTES CONCRETE GRADING OR ROAD -
DISTRIBUTING IMPLEMENT PARTS E?:E?S’:g:;s not
NOJ
CASTINGS-ROUGH
s
TANKS-NOI-SU i/s SCARIFIERS & MIXERS
T i COMBINED. POWER RINGS, ROLLIED STEEL
TANKS-NOI-SU ALUM. UNFINISHED SHAPES
18 ga. or thicker NOI I/S 16 ga. or thicker
HARCWARE NOI ROAD ROLLERS BRACES-BRACING
SELF PROPELLING BRACKETS OR FORMS
NOY /S
fabr. from material
4" or thicker
CHAINS, BELTING STEEL MOTORS ELEC-GEAR
0/1 machine finished MOTOR over 5# each 23“55' LUBRICATING
SHAFTS 0/T CRANKSHAFTS INCREASING OR REDUCING PAINT, LIQUID N
, 01
W/tgs. brps. cplgs. MACHINES-gear or speed over 5¢ O/T [mefal tubes or glass]
SHAFTS 0/T CRANKSHAFTS HEAT EXCHANGERS-
w/o fittings NOI-w or w/o metering

ALUMINUM CASTINGS
NO! w/o inserts

REXNORD [INC. Rachneny o, Shipper

Agent
Per Plam # Per
Permanent post-office address of shipper-
4751 W. Greenfield Ave.,
MILWAUKEE, WIS. 53214 FORM HB35 CMD (4-73)

Figure 5. Typical truck bill of lading accompanying shipment.
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Is a bus bill available from the driver? Yes

(typical bus bill in Fiqure 7)
No

If yes, obtain the bus bill from the driver.

| f no, record:

bus company

bus vehicle number

highway number

distance from nearest town

name of nearest town

highway marker

distance from road

time of accident

Figure 6. ldentification questions for bus spilis.
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GREYHOUND BUSBILL co

DESYINATION STATION STATE

KANSAS CITY MISSOURI

028581715 1

FORWARDING AGENT

LY

ST i

e - E):;i::r_‘ss s \r
=XAETOR L. PHILLIPS CO. O che acer | S 4 HD
HARQZES
sra.,‘\é;EUs DEPOT FOR PICKUP DECL. VALUE |[ACTUAL WT. |TARIFF wT. A2mceo ¥
- E’r:::a%;r $
NO.OF PIECES L ENV. 1sacK] NN C‘-’m“““;ﬂ“'l‘m‘,u;qimz = ::,\[jv 5
'1 IBGGE. ”_31_'{_1 OTHER: i ‘Y :' :: SHARSES
CONTINTS » \:“;«LA'JRZ':’r s
1 CTN M.P. 9¢ Eogs o ROUTING P |
DIMENSICNAL WLIGHT INFORMATION YT/}OSOOf o INSERT EACH COMPANY'S FEE-D' $ IL&
X X = sof SR A ONCTION POINT
T 1006 S ON LINES BELOW ot * y
RE}:NORD ‘NC COMPANY To ?:;TE $
“E70%°W GREENFIELD AVE. 530
SR CrrY & STaTE MILWAUKEE, WISCONSIN | B ST
NO. DATE AMOUNT i
1 SHIPPER'S RECEIPT
FORM O==1BR (5-70) PRINTEDINU & A NQ. DATE
Figure 7. Typical bus bill attached to package .
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AMOUNT

any one ship

limited by tarifl,

¢ such grecter value paid,



1. Are the shipping papers available from the captain of the ship?

Yes No

2. |If yes, obtain papers from the captain.

3. |If no,

1. What is the ship's flag configuration?

2. Record the vessel Name

Number

Nationality

3. Location:

Name of nearest city

Distance from nearest city

Water body involved

Distance from shore

Figure 8. Identification questions for spills from marine vessels.
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l.

What warning placards are visible?

a. Warning

b. Dangerous Cargo

c. No Visitors - indicates possible poisonous cargo
d. No Smoking

e. No Open Lights

f. Other

g. Hone

(These placards are generally 3 feet x 2 feet with black letters
on a white background.)

Does the barge captain have the shipping papers?

Yes No

tf yes, obtain these papers.

If no, record:

Barge Name

Barge Number

Name of Waterway

Distance from Shore

Name of Nearest City

Oistance from Nearest City

Figure 9. Identification questions for spiils from barges.
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1.

2‘

3.

Does the pilot have the shipping papers? (4)

Yes No

| f yes, obtain these papers.

If no, record:

Airline of Plane

Number of Plane

Number of Nearest Highway

Highway Marker

Distance from Highway

Name of Nearest Town

Distance from Nearest Town

Time of Accident

Figure 10. ldentification questions for spills from airplanes

Is a pipeline marker available?

I f yes, record all information from marker.

if no, record:

Name of Pipeline owner (if avallable)

Nearest Highway MNumber

Distance from Highway

Highway Mile Marker

Mearest Town

Nistance from Nearest Town

Time of Spill

Figure 11, Identification questions for spills from plipleines
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1. 1s an identification plate attached to the tank?

Yes No

2. If yes, copy Information:

3. If no, record:

Address of spill by nearest streets

Time of spill

Lk, Are any additional coding systems visible? For example:
If gas cylinders are involved, what is the color of the

cylinder?

And, what is the name of the distributor?

If chemicals are used, what is the color of the cap?

or printing

and what is the name of the distributor

Figure 12. |Identification questions for spills from storage tanks

56




2. Are any identifying labels visible?
(An example appears in Figure 13).

Certifiente of Actunl Lot Annlydle 0-9]

CalOH), \ F.W.o7040.109
i . 71 A \ee
ﬂfﬁ;“’ 0.0 17, 7222] Certified
Sulfate (SO ) 0.10% °
Other Hecavy Metuls (as Pb) U,001t™
Ammonium Hydroxide ppt, 0.0 5 Lbs lul
Mognesium ond & \Nali Salte 1.0% .
Insoluble in HCI . 0.01%% (2 26 kg )

Hydroxide

CAUTION!

Hormful dust,
Avoid contact with skin, or eyes,

Do not breuthe dust.

In case of contact, immediotely flush skin
or eyes with plenty of water; for cyes,
get medical olltention,

LoT

For luboratory and
manufacturing use only,
not for drug use.

714698

FISHER SCIENTIFIC COMPANY
Chemical Manufacturing Division
Fair Lawn, New lersey
Made in U.S.A.

Figure 13. Typical chemical packaging label.



3.2.3.4 Record easily visible physical properties - Observation of the
following properties of the spilled material can confirm an identification or
possibly identify the specific chemical involved (5). However, the MOS must
approach the spill cautiously and not endanger himself and others in deter-
mining the characteristics. |f a certain physical property cannot be readily
identified, do not answer that question and go on to the next one.

1. What state is the spill: 1. Solid (powder, pellet, granular)
2. Liquid
3. Gas

2. Is there a noticeable odor from a safe distance?

Pleasant - almond, ammonia, benzene, fragrant, lysol,vinegar,
sweet

Unpleasant - sulfur, irritant, foul, skunk, onion, sharp,
biting, mothball, cleaning fluid, paint

3. What color is it?

L, 1s it turbid? Opaque -
Clear -
Cloudy -
Other -
5. If it is in water, does it float
sink
mix (soluble)
remain unmixed
6. Does it cause your eyes to water? Yes
No
7. s it fuming
flaming
foaming

or is a gas being given off
or is another noticeable reaction occurring

3.2.3.5 Contact the 0SC - Once this information has been assembled, the 0SC
should be contacted. The information can be transmitted to the 0SC who will
then direct the MOS to perform additional steps to aid in identification or
will direct him to begin to assess the danger potential of the situation.

3.2.3.6_ Further steps for identification - If so directed by the 0SC the MOS

can take one or more of the following steps to aid in specific identification
of the spilled material:

1. Make on-site inspections to determine which cargo is damaged
and undamaged:
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This procedure requires the MOS to be very cautious and board
the vehicle to check the cargo. The procedure is only required
for mixed loads and will allow elimination of various cargoes
which have not been damaged from the list of possible materials
involved in the spill.

2. Take samples for chemical testing: The 0SC may direct the MOS
to collect samples and then ship or deliver these samples to
a specified laboratory. Care must be taken at all times to
protect the MOS. The spill should not be approached without
fully protective clothing.

3.2.4 Assessment of Spill Magnitude and Human Danger Potential by the MOS

3,2.4,1, General - Once the spill has been identified as to its specific
constituents, the magnitude of the spill and its potential danger to human
safety must be established. To determine this, the MOS must answer a series
of questions which pertain to the spill situation. The 0SC can then establish
the effect of the spill using various references.

3.2.4.2 Magnitude of the spill - The MOS can gather the needed information
regarding the spill to give to the OSC by answering the following questions:

1. Note the label information, if available.

2. What type and size of individual containers have spilled the

material?
1. Metal drums approx. height
diameter
2, Fiber drums approx. height
diameter
3. Bags
Paper Length Width Height
Polyethylene Length Width Height
L, Cylinders Length Width Height
5. Carboys Diameter Height
6. Boxes Type Length Width Height
7. Other Dimensions

3. How many of each type of container have been spilled?

L, If large tank trucks or cars or barge and ship holds are
involved, the approximate size can be estimated by pacina off



a similar distance at a remote location.
Size o X X

Often the tank cars and trains are labeled so the capacity
should be recorded

3.2.4.3 Human Danger Potential - Iinformation regarding environmental con-
ditions and location of the spill is necessary to determine the danger which
exists from the spill itself. There are various questions which must be

answered by the MOS and then this information transferred to the 0SC,

1. What time did the discharge start, ]
Determine this information by questioning eyewitnesses to
the spill.

2. Where is the discharge occurring? (ie. location of spill)
The same information is required as was indicated in the
identification section. Necessary information for each
spill source is summarized in Table 9.

Table 9. METHODS OF IDENTIFYING SPILL LOCATION

-

Transportation Mode Method
Train Railroad track owner/nearest town (name

and distance) railroad track milepost
(alternate as for trucks)

Truck Highway name/highway number/nearest town
(name and distance)/distance from road

Bus Same as for truck

Airplane Distance and direction from highway/location

on hiaghway as for truck

Ship Name of waterway/nearest coastline/distance
and direction from shore/location & name
of nearest town

Barge Same as for ship

Pipeline Pipeline marker or distance and direction
from highway/location on highway as for
truck

Storage Tank Address in relation to nearby streets, dis-

tance and direction from highway/location
on highway as for truck.

s reen

3. How close is the spill to populated areas?

4. What is the spill affectina?

a. In water
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On land
In air

Combination (indicate which)

Are any water intakes or wells in the near vicinity?

What is the rate of discharge?

This rate can be estimated by noting indirect factors
including:

a.

f.

What is the shape or type of hole or leak?

Triangular hole

Rectangular hole

Split seam

Valve leak

Puncture

Breakage

How high is the liquid above hole/water?
(1f In water)

Is the hull listing? (Ship or barge)

How much material is left In the tank?
(Approximately 1/2, 1/4, etc.)

tf the source of the spill can be safely approached, the
rate can be estimated by measuring depth differences and
the area of the tank measured as follows: (6)

1. Determine the length and width
of the leaking tank. length width

2, Stick a long, straight pole
(gage pole) or ''dipstick' down
into the tank either through an
""ullage' hole, or through a hatch
cover, pull it up, note what time it
is, and measure the length of the

pole which is 'wet'', time (1) length(1)

3. Wait 15 minutes or so if the leak
is slow, or a shorter period of
time if it is relatively fast. time (2)

L4, Repeat step 2 above. length (2)
if stopped, how long did the discharge last?
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8.

How much area is affected by the spill?

Land: Pace off the length and width of the affected area
from a remote similar distance and record.

length width

Water: a. Indicate the type of water body affected.

Ocean / River / Lake / Bay / Harbor / Stream / Swamp

(Other)

b, Estimate the size of the water body. Pace
off the affected distances from shore or use
Figure 4 to estimate stream width.

Stream Stream
Width (feet) Width (feet)
0-75 1200-1800
75-200 1800-2200
200-400 2200-2800
400-800 2800-3400
800-1200 greater than 3400
ft x 0,305 = m
Figure 14 Estimating Stream Widths (6)

c. Estimate the flow rate if any.
Use the following procedure:

1. Measure a straight distance along length of
water body. length

2. Drop floating object iInto water and record
time time (1)

3. Record time when object reaches end of
measured length time (2)

4, Current speed in ft/sec (ft/sec x 0.305 = m/sec)

length (ft) )|
time 2 - time 1 (sec)] (N

d. Estimate direction of flow (N., 5., E., W., etc.)

0.8

e. Estimate depth of waterway.
If accessible use a stick plunged straight into
the bottom and measure wet level as a depth,
Measure in the middle of a stream if possible.
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If direct measurement is impossible, use topo-
graphical maps of the area to establish depths.

f. Estimate depth of water near point of
discharge.
The stick technique is best, if access is possible.
If not, choose a similar configuration upstream
of the spill and measure that depth,

g. |If a gas spill is occurring:

a. What is the approximate diameter of the
hole in the cylinder?

b. 1Is a vapor cloud visible? Yes
No

c. |If yes, is the cloud rising
lying on ground
other

9. 1Is a pool of liquid visible on land or on the water?

10. Vhere is the leak originating?
Barge Type Size
Ship Type ~———Size
Tank Truck Type Size
Train Tank Car Size
Airplane Hull Size
Individual container Type
Pipeline Diameter
Storage tank Diameter Height

11. Vhat is the condition of the source?
Repairable leak
Uncontrollable leak
Easily moved
Unmovable
Other

3.2.4,4 Meteorological Conditions - Information regarding the

weather conditions is also important in assessing the potential
danger of a spill. The M0OS can also answer the following questions:

].

What is the wind speed and direction? The wind speed can
be estimated using the Beaufort scale. (Figure15)

The wind direction is that direction from which the wind
is blowing and observation of a lightweight object will
give this information.
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Beau-

fort

numbe r

[v]
1

Knots x 1,185 = km/hr

Term and
height of

waves, in feet

Estimating Wind Speed

Effects observed at ses

Wind Speed Hydrographic Uffice
Term and
height of

Knots mph waves, in feet
under 1 under 1 {alm, O
1-3 i-3 Smooth, less
than 1
h-¢ b7 Stight, 1-3
7-10 o-12 Hoderate, 3-5
11-16 13-18
17-21 19-24 Rough, 5-8
22-27 25-31
26-33 32-38
3b-40 39-46 Very rough,
=12
h1-47 47-54 High, 12-20
Ly-45 55-03 Very high,
20-40
=03 bh-72 lountainous,
40 and
higher

mph x 1,61 = km/hr

Figure 15,

Calm, glassy, 0

Rippled, 0-1

Smooth, 1-2

Slight, 2-4

Moderate, 4-8

Rough, 8-13

Very rough,
13-20

figh, 20-30

Very high,
30-45

ft x 0,305 =

See like mirror

Ripples with appearance of scales,
no foam crests

Sme3 ) wavelets; crests of glassy
apjearance, not breaking

Large wavelets; crests begin to
break; scattered whitecaps.

Small waves, becominy longer;
numerous whitecaps.

foderate waves, taking longer
form; many whitecaps; some
Spray.

carger waves forming; whitccaps
everywhere; more spray.

See heaps up; white foam from
breaking waves begins to be
blown in streaks.

Moderately high waves of greater
length; edges of crests begin to
break into spindrift, foam is
blown in well marked streaks.

High waves, sea begins to roll;
dense streaks to fcam; spray
may reduce visibility.

Very high waves with overhang-
ini crests; sea takes white 3p-
pearance as foam is blown in
vory dense streaks: rclling is
heavy and visibility reduced.

Exceptionatly high waves; sea
covered with white foam
patches; visibility still more
reduced.

Beaufort scale for wind speed estimation.

Effects observed on land

Calm: smoke rises verticaily

Smoke drift indicates wind direc
tion; vanes do not move.

Wind felt on face; leaves rustle;
vanes begin to move.

Leaves, small twigs in constant
motion; light flags extended.

Dust, leaves, and loose paper
raised up; small branches move

Small trees in leaf be_,in to sway.

Larger branches of trees in mo-
tion, whistling heard in wires,

Whole trees in motlon, resistance
felt in walking against wind,

Twigs and small branches broken
of f trees; progress generally im-
peded.

Slight structural damage occurs;
slate blown from roofs.

Seidom cxperienced on land;
trees broken or uprooted; con-
sideralbe structural damage
occurs,

Very rarely experienced on land;
usually accompanied by wide-
spread Jamage



2, What are the weather conditions?

ie. Temperature of alr
humidity of ailr
percentage of sky which 1s cloudy
weather conditions
rainy
snowy
dry
humid

This information can be obtained by direct observation and
the weather bureau reports.

3. What is the weather forecast?
This information is important especially when precipitation
is expected and it can be determined from weather bureau
reports.

Weather forecast

3.3 DIRECTIONS FOR THE 0SC

.3.1 Assumptions
ere are two assumptions basic to this section regarding the 0SC:

—j\w

1. The 0SC has experience in handling a spill situation and will
give Immediate information or Instructions over the phone
24 hours/day.

2, The 0SC has many spill response references available
including those listed in Table 8.

In addition, the 0SC will have direct access to other refer-
ence material at the Regional Response Center.

3.3.2 ldentification

3.3.2.1 General - The 0SC will use the iInformation relayed to him

from the MOS and apply his experience and resources to establish a
positive identification of the material involved. This identification
process may require only one or two steps plus confirming identifi-
cation by physical properties or it may require lengthy phone calls
and searches. The following paragraphs discuss the possible pro-
cedures which can be followed.

3.3.2.2 Step | - Collect Information From MOS - The 0SC first must
assimilate the MNS information. The answer is placed on sheets
identical to those the MOS has completed, Sections 3.2.3.2-3.2.3.4,
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Then the 0SC can begin to use the information.

3.3.2.3. Step 2 - ldentification From Shipping Papers - If.papers are
Svailable with the vehicle, the process of identification is as follows:

Determine if a multiple or single load is involved.

a. If a single load is being shipped, the identificaticn is almost complete
but the shipping company should be contacted for confirmation.

b. If multiple loads are involved, a further studv is needed. First, study
the list of materials from the freight bill and then investigate the
following possibilities.

l. Is an extremely posisonous gas involved?
2. s a flammable or explosive material involved?

3. Are incompatible chemicals on the same vehicle? (See Table 10)

However, the chart should not be used as an infallible guide. It should
only provide general guidelines regarding chemical incompatibility. An

expert should be consuited regarding any known mixture and the potential
compatibility confirmed.

If the situation is not safe for a close investigation, the 0SC must require
identification by physical properties or sampling. (See Section 3.2.3.6.)
However, if the MOS can enter the vehicle and check the cargo for damaged and

undamaged containers, this should be done. Then the specific hazard may be
identified.

However, if shipping papers are not available or are not available in readable
form, the OSC must obtain a copy of the papers or expert advice regarding the
information. Table 11 summarizes the knowledge necessary for obtaining copies
of the material involved. The reference will indicate telephone number of the
shipping company and the Vice President in charge of operations must be con-

tacted. If it is not working hours, the police in that city may be able to
contact the person needed.

Usually copies are available at the origin of the shipment with the manu-
facturer and possibly with the company receiving the material. The copy at
the shipment origin (ie. loading location) is generally the easiest to obtain.

3.3.2.4 Step 3 - Identification Using Placards and Labels - If the
shipping papers are not immediately available, labels and placards can

be used to indicate the hazard involved. Extreme caution must be used and
care should be taken to insure that correct information has been gathered.

The two general types of information are available as warning placards or
labels and specific identification labels.
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TABLE 10. COMPATIBILITY CHART TAKEN FROM CHRIS CG-4hé<] (8)

1 ] Inorganic Acids 1 X Represents unsafe combinations.

2 | Organic Acids, X The following pages list the chemicals by chemical name and-by

3 | Caustics XiX13 reactivity groups. Obtain the group for the chemical and then

4| Amines & Atkanolamines x | X 4 read chart, first from left to right, then down.

5 | Halogenated Compounds X X|X{5

6 | Alcohols, Glycols & Glycol Ethers | X 6 Chemicals Not On Chart

7 | Aldehydes XX XX X|7 Carbon Bisulfide forms an unsafe com-

g8l ketones X x| % X118 bination with reactivity groups 1, 4, 19,

20, and epichlorohydrin.
8 | Saturated Hydrocarbons 9 . .
- Epichlorohydrin forms an unsafe com-
10 } Aromatic Hydrocarbons 10 bination.with reactivity groups 1, 2, 3, 4,
11 | Olefins X 11 14,15, 19, 20, 22, 23, 24, and carbon
12 | Petroleum Qils 12 bisulfide. .
131 Esters X | x 13 Motor Fuel a‘nt//fnock r.:ompour.1d_5 form
unsafe combinations with reactivity groups

14 § Monomers & Polymerizable Esters XXX X} X 14 1,4,5,6,7, 15, 19, and 20.
15 | Phenols X! X X X|15
16 {- Alkylene Oxides X[ XiX|X X | X X1 X]16
17 { Cyanohydrins XX | X] X X X 17
18 | Nitriles XXX X X 18
19 | Ammonia XX XX X[ X]| X] X} X 19
21| Ethers X X X121
22 Phosphorus, Elemental X | X X 22
23 | Sulfur, Molten X X] X| X X Xl23
24 | Acid Anhydrides X X1{X x| X X X[ XXX 24




TAGLE 10. (continued)

Procedure for use of compatibility chart (8)

|. Determine the reactivity of the product by reference to CHRIS (CG-L446-1) .

2. Enter the Chart with the reactivity group. Proceed across the page. An
HYX'* indicates a reactivity group which forms an unsafe combination with
the product in question

3. At the end of the line, proceed downard. An 'X'" again indicates groups
that form unsafe combinations.

JEMEMBER that this chart is only a guide, further confirmation should be

obtained before assuming the condition is safe. See CG-446-1, A Condensed

Guide to Chemical Hazards, page 7-1 to 7-14 for additional information,
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Table 11,

SUMMARY ON HOW TO OBTAIN

SHIPPING PAPER COPIES

Type of Vehicle

Truck

Train

Bus

Ships

Barges

Airplane

Information required

Cab number

Trailer number

Name trucking company

Location and time of
truck spill

Car number
Name of railroad
(from engine or caboose)

Bus number

Name of bus company

Location and time of
bus spill

Signal flag

Vessel name and number

Location and time of
ship spill

Barge name and number
Location and time of
spill

Airplane number and
name (if any)

Airlines
Location and time of
spill

Reference

Official Motor
Freight Directory

Official
Railway Guide

Call Bus Company
(Yellow Pages)

Merchant Vessels of
the U.S.

U.S. Army Corp of

Engineers Ship 1.D.

book

Call nearest Harbor
or Port Commission
for reference

Nearest Airport and
the name of the air-
lines
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The placards are usually general and indicate only hazards rather than
specific identities. The materials which require these placards are
listed in DOT requlations 49CFR and identities can be confirmed using
this cross reference. However, mixtures or small amounts of materials
are not clearly placarded and, therefore, the lack of a placard or

a ''dangerous'' warning may be misleading.

Labels are of two types: warning and identification. The required
warning labels are also listed in DOT L9CFR (2) and the types are
shown in Figure 16. As with placards, the information is of a
general nature and does not specifically identify the chemical.. On
the other hand, individual chemical labels (See Figure 13) provide
specific information and identity of the chemical involved.

To determine information from labels, the 0SC must direct the MOS

to closely examine the cargo if this action can be safely accomplished,
The information, carefully recorded, can then be relayed to the 0SC

for identification.

3.3.2.5 Step 4 - Identification Using Miscellaneous Aides - In addi-
tion to the shipping papers and placards, other information is also
available. One of the most helpful are the Chemcards recommended and
produced by the Manufacturing Chemists Association. The information
on the Chemcards includes (9):
ldentification of the cargo
Appearance and odor
Statement of hazards involved and instructions for safe
handling and, as applicable, the need for special cargo
environments
Emergency procedures and precautions
Fire fighting procedures and precautions

However, if mixed loads of hazardous materials are involved, further
identification steps are necessary.

Another aid to the 0SC is a requirement by the Coast Guard that all
foreign vessels carrying hazardous materials register the intended
route of the ship with the nearest Captain of the Port Coast Guard
Office. Also, all vessels carrying any of the 40 specified dangerous
cargoes (See Table 12) must notify the Captain of the Port at least
24 hours prior to arrival. Therefore, when ships are the source of

a spill, more detailed information can be obtained from the Coast
Guard.

3.3.2.6 Step 5 - ldentification Through Physical Properties - If
there is no direct information available from shipping papers or
other sources, the physical properties can aid in establishing the
identity of the material involved. These properties are also
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RADIOACTIVE MATERIALS

Y7/

SPU/'/TA/'./EOUSYY

WONTANEQUSLY
COMBYUSTIBLE
UN ’
Y7

CO/MBUSTIBLE MATERIAL

~ .
WATER-REACTIVE
MATERIAL

NOTE May De used I
addition to other

mquired iobels

Uracrew This Bung

CAUTION e Tha

Do not uracrew entirety unni eit
nterior promure has ewcaped twough the
Tocganed thresds,

REMOVE BUNG IN OPEN AIA. Keep
ofl open Hame hights end fires sveey.
Enclosss Electric Lights sre mfe,

ERPTY

-
REQUIREMENTS:

1. The above DOT labels are
authorized for immediate
use.

H 2. Previsouly required labels

NON-DOT LABELS USED FOR AIR SHIPMENTS

ey ey |

!

Figure 16.

may be used until the dates
indicated below at which
time the above labels become
mandatory.

Explosive labels - Jan. 1, 1974.
All other labels - Jan. 1, 1975.

(continued)

Hazardous materials warning labels,
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EXPLOSIVES

FMMMAB[E soLrn

ANb
mumatz soup 27

Required for domes-
e shipments includ- [l
ing the domestic por- g 5 [4
ton of import and n A 210AEDICAL :
export movementy, S ‘ﬁ" PAATERIAL b
Note: A Poison Label (‘“9\'31;5/ ) ' IR i
may be used pn im- X X h ’
port/export shipments Nt e }

.

LY

in addition to this
label.

Figure 16 (continued).
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Acetaldehyde
Acetone cyariohydrin
Acetonitrile
Acrylonitrile

Allyl alcohol

Allyl chloride
Ammonia, anhydrous
Aniline

Butadiene

Carbolic acid
Carbon disulfide
Chlorine
Chlorohydrins, crude
Crotonaldehyde

1,2 dichloropropane
Dichloropropane
Epichlorohydrin
Ethylene

Ethyl ether
Ethylene oxide

Table 12, HAZARDOUS CHEMICALS DESIGNATED BY THE COAST GUARD

Hydrochloric acid
Methane

Methy! acrylate

Methyl bromide

Methyl chloride

Methyl methacrylate (Monomer)
Honyl phenol

Oleum

Phenol

Phosphorus, elemental
Propane

Propylene

Propylene oxide

Sulfuric acid

Sulfuric acid, spent
Tetraethyl lead
Tetraethy! lead mixtures
Vinyl acetate

Vinyl chloride
Vinylidene chloride

useful in confirmation of the identity of the spill. The specific
properties required are outlined in Section 3.2 3.4, Once these
properties are recorded, then OHMTADS (10) can be contacted to run

a computer search for chemical identity. This source can be easily
referenced and the information obtained as soon as possible. Another
way to utilize the information is through the EPA publication

""Field Detectlion and Assessment Manual for 0il and Hazardous Material
Spills' (5) The physical properties of many chemicals are listed in
this manual and eliminations can be done to establish the identity

or eliminate non-spilled chemicals.

3.3.2.7 Step 6 - Identification Through Sampling and Analysis -

The final type of identification Is done by sampling the spillin the
contaminated area and then analyzing to determire the specific
chemical involved. The simplest approach is to indicate to the
laboratory performing the analysis what the possible contaminants are.
This information can be established from shipping papers, warning
labels or physical property identification.

The 0SC must contact a qualified analytical laboratory and then relay
their specifications to the MNS for sampling. It is important that
the sample be delivered to the laboratory as soon as possible to

hasten identification of the chemical.

Therefore, a laboratory in

close proximity to the spill is desirable.




3.3.3 Assessment

3.3.3,1 General - Once the identity of the chemical spilled is known,
the assessment of spill magnitude and human danger potential must be
established. This process requires utilization of the input from the
MOS into prepared programs to assess the danger involved. The 0SC will
need to contact the CHRIS system and access the HACS computer.

This procedure, however, does require both knowledge of the CHRIS
system and gathering of necessary input data.

3.3.3.2 Assessment of Human Danger - The most comprehensive resource
avallable 1s the CHRIS Hazard Assessment Handbook, CG-446-3, the
third volume in the four volume set of CHRIS manuals. This

handbook and HACS, the associated computer program, can provide
extensive information for many types of spill situations. Some of
the computer outputs are listed in Table 13. Determination of the
appropriate program to use is directly related to the identity of the
chemical spill. The second CHRIS manual lists a hazard assessment
code for which various calculation procedures can be followed to
determine the extent of the hazard involved. This procedure is shown
schematically in the Hazard Assessment tree shown in Figure 17,

The geometric shape of the outlined information indicates the type of
input required, The oval shapes are indicative of physical properties

of the chemical, the triangles indicate the environmental conditions

at the spill site, and the rectangles represent the information calculated

by the program. Various inputs are required in order to establish the
hazard potential. For example, CHRIS requires inputs of primary and
secondary information to directly assess the effect of the hazard
(See Figure 18). This information is gathered by the MOS and must
be transformed into an acceptable form for the HACS or CHRIS input.

3.3.3.3 Magnitude of the Spill - Prior to the use of CHRIS or any
other reference, the size of the spill must be determined. There
are various ways to establish this information including:

a. Approximate size and description of packages damaged.
b. Determine number of damaged packages.

c. Estimate amount of material released-
(eg. 1/2, 174, etc.)

d. Confirm package size and volume estimates from Table 14
and 15 and the data found in the DOT regulations on
hazardous materials which regulates amount of material
per package. (3)
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TABLE 13. CALCULATIONS AVAILABLE IN CHRIS HAZARD
ASSESSMENT

Gases (Toxic or Flammable)

Flame Length

Filame Angle

Safe Distances
a. For People
b. For people with protective clothing
¢, For wooden buildings

Travel Time of Gas Cloud

Duration of Hazard

Liquids

Flammable
Pool size
Flame length
Safe distances
For people
For people with protective clothing
For wooden buildings

Water Pollution
Human toxic levels
Concentration of water at downstream location
Time of arrival at downstream location
Maximum distance hazardous to humans

Volatility Hazard
Max imum downwind extent of flammability hazard
Maximum half-width of flammability hazard
Max imum downwind extent of toxic hazard
Max Imum half-width of toxic hazard
Maximum duration of flammability hazard
Maximum duration of toxic hazard

Solids
Reactive Solids
Amount of projected reaction products
Specific hazard as related to product type

Soluble (same calculations as liquid)
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PRIMARY INFORMATION

I.

N

.

O o0 ~N 0 oW
« e e e e

NAME of chemical

TIME discharge began

WHERE discharge occurred

HOW MUCH was originally present

WIND speed and direction

CLOUD cover

CURRENT speed and direction

WIDTH and DEPTH of waterway

HOLE DIAMETER (if gas)

SECONDARY [NFORMAT ION

1.

(o2 VAT - R VO

a) RATE OF RELEASE if still leaking

b) TIME TO EMPTY TANK if discharge stopped
c) AMOUNT LEFT in tank

d) SIZE, SHAPE of HOLD

e) LENGTH, WIDTH, SHAPE of TANK

f) HEIGHT OF LIQUID ABOVE HOLE/WATER

WATER TEMPERATURE

DEPTH of water near discharge

WIDTH if river or channel

POOL SIZE if visible

ACTION ON RELEASE

a) VAPOR CLOUD VISIBLE?

b) If yes, RISING OR LYING LOW

CONDITION OF VESSEL

TYPE, SIZE OF VESSEL

Figure 18. Information needs for CG-446-3 summary (6).
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TABLE 4, USABLE VOLUME OF SHIPPING CONTAINERS (11)

Contalner size & description Usable volume,
METAL DRUMS cum cu ft
55 gal. steel std., 18 gage plate, DOT-17E, new 0.205 7.35
55 gal. steel std., 16 gage plate, DOT-17C, new 0.205 7.35
55 gal. steel, removable head, 18 gage, Rule 40, new 0.205 7.35
55 gal. steel, removable head, 18/16 gage, DOT-17H, new 0.205 7.35
55 gal. steel, removable head, 18 gage, used, reconditioned 0.205 7.35
55 gal. steel, std., 18 gage, used, inspected, cleaned 0.205 7.35
55 gal. aluminum, std., 0.102 in. plate 0.205 7.35
55 gal., type 304 stainless steel, std., 16 gage, DOT-5C 0.205 7.35
30 gal., steel, std., 20 gage, DOT-17E 0.112 L,00
30 gal., steel, removable head, 20-gage, Rule 40 0.112 4,00
16 gal., steel, removable lug cover, 22 gage 0.059 2.14
55 gal., steel-mill galvanized, std., 18 gage, DOT-17E 0.205 7.35

55 gal., steel!, removable head, 40-mil polyethylene liner,
external fittings, 20/18 gage, 53.5 gal. usable volume,
DOT-37M 0.201 7.20

FIBER DRUMS

61 gal., 9 ply, 400 1b load limit, dry products only, Rule 40 0,228 8.15
55 gal., 9 ply, 400 1b load limit, dry products only, Rule 40 0,205 7.35
47 gal., 9 ply, 400 1b load limit, dry products only, Rule 40 0.175 6.28
k1 gal., 9 ply, 400 1b load limit, dry products only, Rule 40 0.153 5.48
30 gal. 9 ply, 40O Vb load limit, dry products only, Rule 40 0.112 4,00
30 gal. 7 ply. 225 1b load Vimit, dry products only, Rule 40 0.112 4,00
15 gal. 6 ply, 150 1b load limit, dry products only, Rule 40 0,056 2,00
55 gal. 9 ply, polyethylene barrier, 400 1b load limit,

Rule 40 0 .205 7.35
55 gal. 9 ply, polyethylene-aluminum foil liner, 400 1b
load 1limit, Rule 40 0.205 7.35

55 gal. 10 ply blow-molded 15 mil polyethylene liquid-
tight liner, tight head, steel cover with 2 3/4" NPT

openings, 600 )b load limit, DOT-21C.2)1CP liquid products 0.205 7.35
30 gal. 9 ply, same as preceding except 450 b load limit 0.112 4.00
30 gal. 8 ply, 300 Ib load 1imit, removable fiber cover

no barrier 0.112 4,00
15 gal. 6 ply, same as preceding except 150 1b load limit 0.056 2,00
I gal. 5 ply, same as preceding except 150 1b load limit 0.003 0.1335
55 gal. 9 ply, 400 1b load limit, semisquare removable

fiber cover, ''Rocon' st le 0.205 7.35
45 gal., same as preceding 0.168 6.01

continued
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TABLE 4 (continued)

Usable volume,
cum cu ft

BAGS, MULTIWALL PAPER, POLYETHYLENE (PE) FILM
Pasted-valve bag, 20 1/2 x 22-in. face, 5 1/2-in. top and
bottom with 1-mil free film, 2/50, 1/60 kraft, plain, no
printing, PE internal sleeve 0.037 (1.33)
Sewn-valve bag, 15 x 5 1/2 x 30 /4 in. 5 1/2-in. PE internal
sleeve with 1-mil free film, 2/50, 1/60 kraft, plain,
no printing 0.0037 (1.33)

Pasted-valve bag, 18 1/2 x 22 3/4 in., 3 1/2-in. top and
botton, PE internal sleeve, 3/50 kraft, plain, no printing 0.023 (0.84)
Sewn open-mouth bag, 20 x 4 x 30 3/4 in., 3/50, 1/60 kraft,

plain 0.056 (2.00)
Sewn-valve bag, 19 x5 x 33 1/2 in., 5 1/2-in. tuck-in sleeve,

3/50, 1/60 kraft, plain 0.056 (2.00)
Pasted-valve bag, 24 x 25 1/4 in., 5 1/2-in. top and bottom,

tuck-in sleeve, 3/50, 1/60 kraft, plain 0.056 (2.00)

Pasted open-mouth baler bags, 22 x 24 in., 6-in. bottom,
1/130 kraft (or 2/70), plain
Flat-tube, open-mouth bag, 10-mil PE film, plain, 20 1/2 x

34 /4 in. 0.037 (1.33)
Square - end valve bag, 20 1/2 x 22-in. face, 5 1/2-in.
top and bottom, 10-mil PE film, plain 0.037 (1.33)

SMALL BAGS, POUCHES, FOLDING BOXES
Pouch, 8 3/4 x 16 3/h in., 2-ply PE film. 2-ml thickness/ply 0.003 (0.12)
Bag, sugar-pocket style, 6 x 2 3/4 x 16 3/4 in., 2- to 40-1b.

basis weight, natural kraft paper 0.003 (0.12)
Bag, pinch style, 8 3/4 x 3 x 21 in., 2- to LO-1b. basis

weight, natural kraft 0.003 (0.12)
Folding box, 5 x | x 8 in., reverse-tuck design, 12-point

kraft board with bleached white exterior 0.0008 (0.028)

Folding box, 9 1/2 x 4 1/2 x 15 in., full overlap top and
bottom, 30-point chip board with bleached white exterior 0.01 (0.37)

CORRUGATED CARTONS, BULK BOXES
Regular slotted carton (RSC), 24 x 16 x 6 in., 275-1b. test

double wall, stapled (stiched) joint --
RSC, 16 x 6 x 24 in., 275-1b. test double wall, stitched

joint, end-opening style --

cont inued
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TABLE 14 (continued)

Bag-in-box, RSC, 15 x 15 x 22 in. 275~1b. test double
wall, stitched liner, 600-1b. test

Bulk box 200/600 (test in lb. for both pieces), laminated
inner lining approximately 41 x 34x 36 in., less PE
liner and pallet

CARBOYS, PLASTIC DRUMS, JARS, BOTTLES

Carboy, 13 1/2 gal., polyethylene, blow-molded

Drum, polyethylene, 15 gal., blow-molded, (CC-34 (DOT-3h)
Carboy, 15 gal., glass, nitric acid service, wooden crate
Jug, 1| gal., glass, with finger handle, plastic cap
Bottle, 1 qt. glass, ''Boston' round, plastic cap

Jar, 1 gt., glass, wide mouth, plastic cap

Jar, 1 gal., polyethylene, wide mouth, plastic cap
Bottlie, 1 gal. polyethylene, narrow neck, plastic cap
Bottle, | gt. polyethylene, wide mouth, plastic cap

Jar, 1 pt. polyethylene, wide mouth, plastic cap

CANS, PAILS
Pail, 5 gal., steel, tight head, 26-gage black steel, PE
pour spout, unlined

Pail, 5 gal., 26-gage black steel, removable head, unlined,

lug cover, wire bail handle
Can, | gal., friction wedge lid, handie (paint can)
Can, 1 qt. friction wedge led (paint can)
Can 1 gal. oblong "F'" style, handle, screw cap
Can 1 qt. oblong "F" style, screw cap

0
0
0
0
0
0
0

[ NeRo Rl

0.08 (2.86)

0.14 (5.00)

0.037 (1.35)
0.056 (2.00)
0.056 (2.00)
.003 (0.1335)
.0009 (0.034)
.0009 (0.034)
.0037 (0.1335)
.0037 (0.1335)
.0009 (0.034%)
.0004 (0.017)

.0187 (0.67)
.0187 (0.67)

.0037 (0.1335)
.0037 (0.034)
.0037 (0.1335)
.0037 (0.034)
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TABLE 15. TYPICAL CARRIER CAPACITIES

Tank Truck (11) Average 70,000 1b, Total Wt.
30,000 1b/for tandem axles
60 ft. in length
Labeled according to capacity
Tank Car (11) Labeled according to capacity
Ship Tankers Size not limited (estimate cubic size)

Barges (12) a. 35 ft. wide x 195 ft. long x 9' draft

b. 52.5 ft. wide x 520 ft. long x 14' draft

No. Containers (11) Fiber Drums Number/Carload
per car load TV gal. size 300
truck or train 55 aal. size 318

47 gal. size hay
Ly gal. size 552
30 gal. size 592
15 gal. size 1,272

1 gal. size 17,365

Metal Drums

55 gal. slze 360
30 gal. size 592
16 gal. size 1,225

Ibs x 0,454 = kg gal x 3,785 = 1

ft x 0,305 = m
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8. Width

and Depth of - The MOS can transfer this information

Waterway or Size of Land or the 0SC can determine this from maps
Area Affected available from USGS,

9. Hole Diameter (if gas) - The MOS must estimate this information

SECONDARY

from a distance and relay it to the 0SC,

INFORMATION (FOR HACS USAGE)

1. a. Rate of Release, if still leaking - Various methods are avail-

Steps |

Step 5:

Step 6:

Step 7:

able for estimating the rate of the leak.
The MOS can transfer the information to
the 05C who can do the necessary cal-
culations. For ship holds, the rate of
leakage can be estimated if knowledge
of the type of hole, water depth and
list of the ship is known (Figures
19-22). If the source can be
approached, the rate of leak can be
determined by depth differences over

a known amount of time. An example
follows:

-4

At time 10:30 a.m, a "'dipstick' Is put down into a
20-foot long by 10-foot wide tank. It is pulled up and
it is noted that 96 inches of the pole are 'wet''. At
10:45 a.m. the procedure is repeated and it is determined
that 72 inches of the pole are 'wet''.

96" - 72 = 24"

2L x 1 ft/12" = 2 ft

2 ft x 20 ft x 10 ft LOO cubic ft

LOO cubic it cubic ft
15 min = 26,66 min
cubic ft 7.48 gal. .
26,66 St It x LPeal g9 8l rate of
release
min, * min.
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b. Time to Empty Tank _ This information can be obtained by the

(if discharge is MOS by eyewitnesses at the scene.
stopped)

c. Amount left in Tank - The estimate based on the percent of
material left in the tank is made by
the MOS.

d. Size, Shape of Hold - If a hold is involved, the size can be

(i1f applicable) estimated by the M0S, alternately the

ship's registration papers should
include this information,

e. Length, width and shape- The MOS should also give this infor-
of tank mation or the best estimates. |If
these are not available, the regis-
tration papers of the tank car should
give the information.

f. Height of Liquid Above - The height is determined by the MOS
Hole/Water and relayed to the 0SC.

Water Temperature - The MOS can establish the temperature
by borrowing a thermometer or possibly
certain agencies may have this
Iinformation available.

Depth of Water Near - This Information can be relayed to
Discharge the 0SC by the MOS. If an on site
depth measurement is not possible,
a similar upstream location can be

measured.
Width (if river or - The MOS can estimate this or the 0SC
channel) can use maps of the water body to get

an approximate value,

Pool Size, if visible - The MOS must estimate the pool size
and relay the information to the 0SC.

Action on Release - Specific action of the chemical on
release must be reported to the 0SC.

Vapor Cloud Visibility - The existence of a vapor cloud and

and Action its action regarding low lying or
rising Is needed to be reported by
the MOS.
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3,3.3.4 Establishing Inputs for Assessment Calculations - Required
inputs for the CHRIS manual CG L16-3 and the HACS computer program
are shown in Figure 18. The MOS will have answered vari?us
questions regarding the spill problems and must relay this infor-
mation to the 0SC (Section 3.2.4.3) The 0SC can copy the answers,
direct the MOS to further action and then begin compilation of data
to input CHRIS.

PRIMARY INFORMATION (for hand calculations in CHRIS CGLkL6-3)

1. Name of Chemical - The identity will have to be established
by one of the steps outlined in
Section 3.3.2

2. Time Discharge began -~ The information on the specific dis-
charge time can be determined from
the MOS who has interviewed various on
scene witnesses.

3. Where Discharge Occurred - The specific location of the discharge
is indicated by the MOS in Question 2,
This information is augmented by
Questions 3 and 4 regarding the proxi-
mity to populated areas and drinking
supplies, The 0SC should also consult
maps of the area to pinpoint other
hazards.

L., How Much Was Originally =- The information is established from
Present? the size, and number of containers
involved and then confirmed by con-

sulting DOT shipping regulations (3)

5. Wind Speed and Direction - The MOS will relay the information from
either Beaufort Chart or Weather Bureau

summaries.,
6. Cloud Cover - Again, the MOS can relay the percent
of the sky covered with clouds.
7. Current Speed and - The current speed is found using the
Direction (when appli- following formula,
cable)
Current Speed /tﬁlﬁh -

0.8 X distance measured (straight)ft.
sec/ time to cover distance (sec)

The direction is given by the MOS of
found on maps. (ft/sec x 0.305 = m/sec)
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MAXIMUM WIDTH OF THE CLOUD THAT MAY BE HARMFUL

Maximum Widkth of
Joxic Cloud-Fest
—
Chemical Name
and Code®* ‘
10.000 20,000 30.000 40,000
1 Ton l . ! 1 f
Torg 0yaatity Oacharged)
Acetaidehyde AAD 108 Tome
on
Ammonia, Anhydrows AMA 10 Yo
100 Tons
1 Yome
Butadiens, Intibited 8D1 L0 Toms
100 Tore
T Yon
10 Tons
Butsne BUT B'W oms
‘%Ton 0T
Chlotine cLx o et 73100 Tore
1 Ton
Dichiorodithsosomethane DCF S?Jao?'om
X H on
Dimethylamine DMA ——— 100 Toms
1 Ton
Ethyl Chioride ECL B 100 Tor
1 Yon
Ethylene Oxide EOX 2'0 Tons
100 Yons
1T
Hydrogen Chlonde HOC}” - 10 Tons
. = z 3100 Tons
- 1 Ton
Hydrogen Fluorde HFX AN ~+ 100 Tore
1 Ton
P it 0 To
Liquefisd Petroleum Gas  LPG %wo?:m
1 Ton
Methyl Bromide wmre [
o 100 Tom
N Ton
Mathy! Chioride MTC };‘L’ﬁ".‘mm
Monodtlomd:ﬂuoromﬂ!ur;:c LA
100 Yons
1 Ton
19 1o
Nitrogen Tetroxide  NOX 100 Tane
‘J)o?on
s
Propane PRP 100 Tons
1T
Propytene PeL i‘ooam
100 Tors
Sultur Dioxide SFOpALLS
AP, T2} 100 Tom
1 Yon
] L0 Yore
Visryl Chionde veL E 2 o yoms

Figure 23,

Effects of Toxic Gases (6).
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MAXIMUM DOWNWIND DISTANCE OVER WHICH GASES MAY BE HARMFUL*t

Waxwrum Downwind '
Distonce N.Mi
e
Chemical Namp
cn '.QO
s l 0 5 10 15 20 25 0 k) 40 45
T
1 Tln 01 ! ! IlM-Tv]Dchm-ldl
Acstaidehyde M7/, ) A7) 100 Tom
A 10 Yons To
G Lo be 1
Ammonis, Anhydrous AN T e
Y Ton
10 Tong
Butadiene, Inhibited 80! £ 100 Tone
1 Yon
Butane Ut/ 100 Tom
| 10 and 10U Yors
Chionine cuxf . . L
1 Ton
10 Toms
Dichlorodifivoromethane OCF [, 100 Tons
. . L e . 10 Ton 100 Yons
Dimethylamine OMAL st e v - 7
Ethyl Chionde ECL
Ethylene Oxicte EOX|. ™ 100 Tors
o0 : = 10 Tors 200 Tons
MHydrogen Chioride HOC| 2 7 POy Y i ecassansnesansasns
>3 t Ton 10 ar 100 Tors
Hydrogen Fluorde HFX ’;;{,”, 2N
Liquetied Petroteum Gas  LPG |
o t Ten 107
; l————-—ﬂ - Q1um
Maethy) Bromide wrsl2 Benson: ] 100 Tor
= 1 Tnn
Methy! Chioride MTC| 7 L"‘"\ GRES 1AL
Bec 73100 Tons
1 Tan
210 Tom
Monachlorodifiuoromethane MCE }l—::poo Tom
100 T
Nitrogen Tetroxide Y v D Tors
1 Ton
30 T
Propsne PRP |-~ M:«a Tom
1 Ton
710 Turs
soncesans BRI
Sulfur Dioxide ] S G ER L ADE S LE/ A ML ALLL 100 Y.im
Viny! Chiorde velf T 100 Tom

*Haratd catculatond AUUMING WOl Cése wedther conditions (steady tow wind) and intanteneous diw harge

1See Table 5 3 for tune of arrival and dusation of cloud

**Soe Condersed Guide to Chemical Hazards (CG-446-1),

Figure 23,
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EXAMPLE 1|

MAXIMUM DOWNSTREAM
HAZARD EXTENT

WIND DIRECTION
THIS AREA 1S ALSO ~_ .~

CONSIDERED PART OF ,
THE HAZARD ZONE //

\\

SPILL SITE

HAZARD ZONE PREDICTED BY
HAZARD CALCULATION CODE AC

EXAMPLE 2

MAXIMUM HALF-WIDTH N\
OF VAPOR CLOUD \

DISTANCE DOWNSTREAM
THE CHEMICAL WiILL
TRAVEL BEFORE
DISAPPEARING

MAXIMUM EXTENT OF _f—7

HAZARD

~_ WIND DIRECTION

AREA WITHIN DASHED ‘l,/v
LINES 1S CONSIDERED \

TO BE HAZARD ZONE

[

MAXITMUM HALF-YIDTH \
OF VAPOR CLOUD

SPILL SITE

Fiqure 24. Wind effect on hazard zone (6).
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8. Condition of Vessel - This indicates the stability of the
or Vehicle situation and the possibility for
leak stoppage.

9. Type and Size of Vessel - This information reported by the 0SC
pertains mainly to ships at sea.

3.3.3.5 Application of the Assessment Information ~ The 0SC will then
receive output from the HACS computer system indicating the affect of
the hazards on downwind or downstream populations. (See Figures 23-24)

This information can then be relayed to the Civil Defense Agency or
police department so appropriate action to safequard the population
can then be taken.

3.3.4 Remedial Action

Various methods of remedial action are appropriate, once the identity
and danger of the spill has been assessed. The remedial action may
involve covering the spill, absorption, chemical addition to change
the pH or other actions. The comments section of the chemical treat-
ment scheme in Chapter 4 indicates some remedial action. CHEMTREC
and other emergency agencies should be consulted regarding other
possible steps to take.
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4.0-CHAPTER 4 - DETERMINATION OF THE BEST METHOD FOR SPILL HANDLING
L.l GENERAL

Once the spill has been identified and assessed, the best containment and
handling method must be determined. This chapter presents methods to
allow the user to determine the best techniques for a specific situation.
The chapter covers containment, choosing the best handling method, and
specifics regarding handling techniques including over 300 schemes for
treatment of different hazardous chemicals. The chapter is used in con-
junction with Chapters 5-7 to complete the construction of a treatment sys-
tem if treatment has been selectad as the best handling method. The
methods of following Chapter % and its integration with other chapters is
shown in Figure 25.

4.2 CONTAINMENT OF SPILLED MATERIALS

4.2.1 Stepwise Approach to Containment

The following steps should be taken when containment of a spill is necessary:
(a discussion follows)

l. Establish identity. /Chapter 3)

2. Establish human safety hazard and take appropriate safety precautions
and/or remedial action. (Chapter 3)

3. Stop discharge whenever possible.
L, HMNote location of spill

on land

on water

in water
under water
in air

1
.

Refer to appropriate figure (or fiqures for combined spills), the
accompanying text, and the appropriate oil spill containment references,
if necessary.

6. Choose a method of containment which seems best.

7. Evaluate choice by answering the corresponding questions.

8. If all answers lead to containment, proceed taking adequate safety pre-
cautions.

9. |If containment by that method is not feasible, choose another possible
technique and evaluate it.

93



h6

Haul ing

4.4
Spitl Cholce of Choice of Procedures Chapter
Assessment Best Con- Optimum for Treatment Schematic 5
€ ldenti~ tainment Handling —> Handling [ — Cholce cons truction
fication Method Method
Chapter 3 4-6
J Dilution
and
Dispersal
4,5

Figure 25.

Use of Chapter &,




10. Continue to evaluate alternatives until a method is established
or no feasible containment method is found.

Steps | & 2 ldentification and Assessment - Use the procedures outlined
in Chapter 3 to identify and assess the spill. Do not contain the spill
without knowing the identity and hazard potential because the MOS may be
exposed to great danger.

Step 3 Stop Discharge \lhenever Possible - To do this the MOS must approach
the spill so adequate safety measures must be taken. Procedures to stop
the discharge are listed below and are only included as possible suggested
methnods:

I. Close valves and shut off pumps - especially if a transfer operation
is involved.

2. Rebuild or repair container - includes rebuilding, reinforcing,
patching and insertion of plugs (13) both to the inside (rags to
get caught in the leak) and from the outside (wooden plugs forced
into hole to reduce area of leak).

3. Change the position of the container - move the container so the
leak is at the highest level.

L, Transfer or collect the material from the leaking container -
usually into an undamaged container of the same or similar type.

Encase the entire container or construct a suitable alternate -
either overpacks or actual containment can be done in this circum-
stance (14).

U

The situation must be evaluated and then the MO0S must determine if one of
these procedures is applicable, or safe.

Steps 4 6 5 Locate Spill and Refer to Figure Summaries — The next step
Tnvolves establishing the specific location of the spill, i.e., on land,

in, on or under water, or in air. The spill could be located in a com-
bination of media and this factor must be noted. Then the MOS must refer

to Figures 26-30 which summarize the containment methods for various spills
(15). 1t must be emphasized that the figures present diagrams to illustrate
the containment technique. Details regarding its implementation are not
included. The MOS must refer to the references listed in Table 16 for the
needed background on containment.

Step 6 Choose Apparent ''Best'' Containment Method - The choice is made from
knowledge of the type and size of the area affected by the spill, meter-
ological conditions, and the materials available to the MOS. These mater-
ials can either be immediately on hand, which is the best situation, or

can be brought to the scene in a short time. Other considerations are

the safety hazard and the toxicity of the material spilled, the proximity
to populated areas or water sources, and the accessibility to the spill
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TABLE 16. OIL CONTAINMENT REFERENCES

Ayers, R.R., A Rigid Perforated Plate 0il Boom for High Currents, Report No.
EPA 600/2-76-263, National Technical Information Service, Springfield,
Virginia 22161, 1976.

Bonz, P.E., Fabric Boom Concept for Containment of Floating Oils, Report No.
EPA 670/2-73-069, National Technical Information Service, Springfield,
Virginia 22161, 1973.

Breslin, M.K., Testing of Boom Configurations for Calm Water Spill Contain-
ment, EPA Report, Oil and Hazardous Materials Spills Branch, U.S. E.P.A.,
Edison, New Jersey 08817, 13977.

Guide to Water Cleanup - Materials and Methods, Arthur D. Little/Learning
Systems, Cambridge, Massachusetts 02140, 1974.

McCracken, W.E., Hydrodynamics of Diversionary Booms, EPA Report, 0il and
Hazardous Materials Spills Branch, U.S. E.P.A., Edison, New Jersey 08817,

1977.

McCracken, W.E., Performance Testing of Selected Inland 0il Spill Control
Equipment, Report No. EPA 600/2-77-150, National Technical Information
Service, Springfield, Virginia 22161, 1977.

McCracken, W.E. and Schwartz, S.H., Performance Testing of Spill Control
Devices on Floatable Hazardous Materials, EPA Report, 0il and Hazardous
Materials Spills Branch, U.S. E.P.A., Edison, New Jersey 08817, 1977.

Proceedings, 1973 0il Spill Conference, American Petroleum Institute,
2101 L Street, N.W., Washington, D.C. 20037, 1973.

Proceedings, 1975 0il Spill Conference, American Petroleum Institute,
2101 L Street, N.W., Washington, D.C. 20037, 1975.

Proceedings, 1977 0il Spill Conference, American Petroleum Institute,
2101 L Street, N.W., Washington, D.C. 20037, 1977.

Schwartz, S.H., Performance Testing of the Navy Standard Boom and P.A.A. Boom,
EPA Report, 0il and Hazardous Materials Spills Branch, U.S. E.P.A., Edison,
New Jersey 08817, 1977.
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1. DIKING

TOPVIEW
SIDEVIEW

SPILL ENCIRCLINA

,@‘ﬂ DIKE DIKE

GROUND LEVEL
SPILL

GROUND
LEVEL DIKE

SPILL —_—
DOWHHILL

CONTAINED SPILL

DIKF

1. Suitable dike materials must be available, either natural soil,
sand bags or foam.

2. Proper earth moving equipment or speciallizea foam dike equioment
must be obtainable.

3. An advantageous site must be available.

L., This procedure may not eliminate percolation of the spill
through the soil.

i1, EXCAVATIONS

SPILLED MATERIAL

EXCAVATED PIT

1. Equipment and land must be available to accommodate the excavation
2, In certain areas, soll or subsoil nature may render excavation
impossible or ineffective,

Figure 26. Containment of spills on land.
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I. EXCAVATION AND DIKING

— WATER LEVEL

CURRENT —»

—— ——=—5=3 DIKE OF SANDBAG OR MATERIALS FROM
NATURAL SLOPE = ~ EXCAVAT 1ON
CONTAINED SPILL

EXCAVATION

1. Difficulties may be encountered when attempting excavations
under water.

2. Natural forces such as currents or slope of the bottom may be
utiltized advantageously.

3. Increased turbidity may hamper the activity of scuba divers.

4. Material needs may include divers, pumps, earthmoving equipment,
dredges, and diking material,

Figure 27. Containment of spills heavier than water.
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I,

DIVERSIONS

FLOW —_— UNCONTAMINATED FLOW—=
///// SHORELINE
BARRIER CONTAINED
TO PREVENT SPILL
DISPERSION OF EXCAVATION

CONTAINED MATERIAL

The equipment and suitable land areas must be available for a large
excavation upon short notice.

An effective method of backfilling the excavation must be available,

It is possible to use pumps for stream dilversion.

DAM

FLOW

CAPTURED SPILL
DIVERSION CHANNEL—

-

-—

DAM

Equipment and sulftable land area must be available for a large
excavation upon short notice.

An effective method of enclosing the spill with dams must be
avaitable.

cont inued

Figure 28, Containment of an entire water mass
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11, GELLING

DIKE TO HELP MOLD
GELLED MATERIAL

N\

SIDE STREAM MAIN STREAM

GELLED SPILL

). Gelling is useful when a limited volume of waste is to be treated.

2. Treatment and/or disposal of the entire gelled mass is necessary.

3. Application of gelling agents must be Iimplemented a short time after
the spill occurs.

bk, Trained personnel and specialized equipment must be available.

111, CONTAINING AN ENTIRE WATER BODY

WATER BODY
CONTAINING SPILL

‘;jKE TO STOP DISCHARGE

1. Voluminous overflows may be
difficult to retain.

EXCAVATION TO CONTAIN
OVERFLOW

2. Earthmoving equipment must be obtalnable.

3. When more than one overflow originates from a waterbody,
all overflows must be contained,

continued
Figure 28 (continued)
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V.

SEALED BOOMS

ANCHORS
BOTTOM OF WATERWAY
EXAMPLE 2
SHORELINE
SPILL WATER
BOOM ANCHORED ‘ LEVEL
AWAY FROM SHORE
BOOM ANCHOR
SPILL /_—MOORED TO SHORELINE LINE
/
BOTTOM ANCHOR

TOP VIEWS SIDE VIEWS

EXAMPLE 1

SPILL VATER SPILL

\
BOOM LEVEL O
/
ANCHOR L INES— BOOM
\ ANCHORS

The spill must be of limited volume.
Wind or current may render this containment method ineffective.
Difficulties in obtaining a sealed boom system may be encountered.

This containment method is applicable in shallow water only due to
bottom seal and anchoring difficulties.

Figure 28 (continued)
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1. MEIRS

CONTAINED MATERIAL

WATER LEVEL
MATER FLOW

RIVER BED

1. Weirs may be difficult to deploy properly.

2. Turbulence behind the weir may render this containment method
ineffective.

3. To be effective the spllled material must be In the upper layer of
water.

11, USING FIREHOSES OR PROPWASH TO DIRECT AND CONTAIN SPILLED MATERIALS

< PROPWASH OR STREAM FROM

SPILLED MATERIAL—] ~ FIREHOSES
-—

A

BOAT SLIP OR FLOODED
DRY DOCK OR BOOMED
AREA SHORELINE

1. Adverse winds or currents may render this method ineffective.

2, F:rehoses or ships must be obtainable, and have access to the spill
site.

3. A sultable containment area must be avallable.
b, Winds and currents must be taken into account.

5. Impact water with flre stream at least 6.1-9.2 m (20-30 ft) away
from splll,

cont inued !

Figure 29. Containment of floating spills
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111. ENCIRCLING BOOM

CONTAINMENT BOOM

ANCHORS

30.5 - 45,7 m
(100-150 ft) BETWEEN ANCHORS

. Heavy seas may render containment with this method ineffective.
2. Wind or current shifts may render this containment method ineffective.
3. The proper booms and deployment systems may be difficult to obtain.

IV. COLLECTION AND TOWING OF A SPILLED MATERIAL WITH A BOOM

> TOW VESSEL
MATERIAL

COLLECTED SPILLED MATERIAL

BOON ) TOW VESSEL

TOWING LINES

Heavy seas may render containment with this method ineffective.

Wind or current shifts may render this containment method ineffective.
The proper booms and deployment systems may be difficult to obtain.
Towing speed may be limited to 2.8 km/hr (1.5 knots) or less.

EWN -
o o o

Figure 29 (continued).
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V. PHREUNMATIC BARRIERS

TOP VIEW
SIDE VIEW DISFUSER
COMFIGURATION
SPILL
—_— — e ~

\ A\ 4
\\ \‘\“ //// \\\ Il ’//I
"\ ENTRAINED wATER  \|
/.
\";,'/ ~— AND BUBBLE CURTAINS -\
t \
& ———AIR DIFFUSERS — ¢}

e

1. Wind or current may render this containment method ineffective.
Obtaining proper diffusers and compressors may be difficult.

3. Deep water requires suspension of diffusers In the water column
to increase efficiency of unit.

L, Rarely used.

cont inued

Figure 29 (continued)
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v'.

DIVERSIONARY AND CONTAINMENT CONFIGURATION

DIRECTION OF WIND OR CURRENT

\

CONTAENED

SPILL SHORE

ANCHORS

BOOM

SHORE

Whenever possible use with outside bend and sufficient
clearance to reach site.

An intermediate tie is needed to keep ''bucket'' from
forming.

Technique is limited to currents up to 2.4-3.1 mps (8-10 fps)
Proper booms and deployment systems may be difficult to obtain.

Figure 29 (continued).
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Vi. DIVERSIONARY AND CONTAINMENT CONFIGURATION ]
!
!

DIRECTION OF
WIND OR CURRENT

|

UNCONTAINED SPILL

30.5 - 45.7 m

(100-150 ft.)
CONTAINED MATERIAL

Heavy seas may render this containment method ineffective.

Wind or current shifts may render this containment method ineffective.
The proper booms and deployment devices may be difficult to obtain.
This technique is limited to currents up to 0.3-0.61 mps (1-2 fps).

AN -
s e e

A e e <

Figure 29 (continued).
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I. MISTING TO REMOVE CONTAMINANTS

WATER MIST
—_—
~ —
////— — AIR SPILL
e EXCAVATED
AND
DCONTAINER D1 KED
-~ AREA
FOR
COLLECTION

1. Mot all materials will be removed In this manner.
2, Water source must be available.

3. Require large area for contaimment of resulting water,

Figure 30. Suppression of air spills
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location. Specific information on containment methods is presented in
the tables which follow. (Tables 17-21).

Step 7 Evaluate Choice - Once a preliminary selection has been made, the
choice is evaluated by answering the list of questions (Figures 31-35)
which are designed to indicate problems with the containment method.

It is important to consider each of the questions individually and deter-
mine if any aspect of containment by that method is limiting. One
question which must be answered regards the hazard effect of containing
the material in a small space rather than allowing natural dispersal
processes to remove it. The specific nature of the material, the size
and type of the area affected, and the mobility of the system will aid

in answering this question.

Step 8 Contain Safely if Indicated - The questions answered in Step 7 will
then indicate if the chosen containment technique is fexsible. Then the
MOS must proceed cautiously, taking adequate safety precautions to con-
tain the spill. Referral to more specific references regarding contain-
ment is necessary (Table 16).

Steps 9 & V0 Evaluation of Other Alternatives — If evaluation by Step 7
indicates containment by the initial technique is not feasible, other al-
ternatives can then be evaluated to determine the best method of con-
tainment, if any. Once it has been established if the material can or
cannot be contained, then the decision must be made regarding the
succeeding spill handling method.

4.3 COLLECTION OF SPILLED MATERIALS

After containment, the spill may require collection for containment re-
moval, or treatment. Various methods are available including those
listed. More detailed information is available in other references.

a. Suction Skimmers - Remove surface contaminants by drawing layers
through an orifice. The angle of the orifice establishes the ratio
of water and contaminant to be removed (16).

b. Vacuum Skimmers - Remove floating materials also using a vacuum
tank to generate the drawing force. Useful mostly for small

spills or places where flammable materials are to be removed.

c. Sorbents - Used to collect floating material by distributing ab-
sorbents and then collecting them from the surface of the water body.

d. Uredging =~ Used to remove insoluble chemicals that are hcavier
than water. Various methods are used, however, care must be taken
not to disturb the bottom and create a more hazardous situation (17).
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TABLE 17.

SPILLS ON LAND

Application or

Type Construction Method Use Advantages Disadvantages
Dikes

Earthen Create with bull- Flat or sloped 1. Material on site 1. Natural permeabillty of
dozer or earth- surface 2. Construct with soil
moving equipment common equipment 2. Seepage through ground
to compact earth 3. Construct quickly 3. Surface composition of
(height depends on soll not suitable in all
earth type) cases

Foamed Use trained per- Hard, dry sur- 1. Hold up to several 1. Leaks on wet ground

Polyurethane sonnel to construct faces feet of water (3) 2. Hard to obtain dispersion

Foamed
Concrete

Excavation

Excavation &
Dikes

Use trained per-
sonnel to construct

Bulldozer or earth-
moving equipment -
line if possible

Bul ldozer or earth-
moving equipment -
line if possible

Flat ground
Slow moving spil)

Soft ground
Natural cavi-
tation

Soft ground

-

Better adhesion to
substrates (clay/
shale/grass)

. Material on site

Construct with
common equipment

Need less space
than separate
Material on site
Construct with
common equipment

device

. Hard to obtain foam and

dispersion device

Must set for a time period
Will not hold high hy-
draulic heads (15)

Move large amounts of
material

. Natural permeability of

soil
Surface of soil not suit-
able In all cases

Move large amounts of
material

Natural permeability of
soil

Surface of soil not suit-
able in all cases
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TABLE 18,

SPILLS IN WATER - HEAVIER THAN WATER SPILLS

Technique

Natural Exca-
vations &
Dikes

Construction
of excava-
tions & dlkes

Application or
construction
met hod

none

Dredges: hydraulic
or vacuum pumps

Divers with pumps
then place concrete
or sand bags around
to form dike if
bottom material

is not sufficient

Use

Advantages

Disadvantages

Where a natural
barrier exists

If bottom can
be moved

No construction
needed

Material is on
site

Can't control the area
which contains the spill

].
2.

Hard to construct

Stirred up bottom
may cause disper-
sion and increased
turbidity.
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TABLE 19.

SPILLS IN WATER - SOLUBLE OR MISCIBLE SPILLS

Me thod

«Application or
Construction Materials

Use

Advantages

Disadvantages

Sealed Booms

Diversion of
Uncontaminated
Flow

Diversion of
Contaminated
Flow

Gelling Agent
(ho)

Containment
of Entire
Waterbody

Boom
Device to anchor

Earthmoving Equipment

Block entrance with
sandbags, sealed
booms or dikes

Gels, Dispersion
Devices; use ex-
perienced personnel

Diking Materials
Earthmoving Equipment
Sandbags, etc.

Lining

Contain depth
limited volumes
leaking containers

Special area where
topography Is right

Special area where
topography is right

1 f small volumes

For entirely con-
taminated area

Contain entire depth
of water

1. Can put cleaned
water into di-~
verted stream

2. Used for flowing
water

-—

. Can put clean water
back into stream

2. Used for flowing

water

1. Stop flowing con-
taminant
2, Stop permeation

1. Can allow contain-
ment of a large
waterbody

2, Materials on site

3. Easily constructed

[

2w N

N

. Deployment difficult
. Not used for large

bodies
Difficult to get good
seal (16)

. Difficult to move large

amounts of earth
Clear area needed
Impermeability of ground

Difficult to move large
amounts of earth

Clear area needed
Impermeability of ground

. Adverse environmental

impact

. Hard to obtain
. Can't use in large area

Must haul to dispose

Not all waterbodles have
containable overflow

. Permeability

May be an unstable condition
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TABLE 20. SPILLS IN WATER - FLOATING SPILLS

Application or

construction
Method materials Use Reference* Advantages Disadvantages
Booms Varies; need Not too CG-LhL6-4 (4Y) Used on large areca; 1. Only in waves less

deployment much current p. 6-10 to Many varieties 2-4 feet

device 6-25 2. Current speed less

than 0.7 knots
Weirs Weir & boat Calm Ca-446-4 (41) Not easily clogged; Not used in rough water
p. 6-25 Collects & ccntains

Pneu- Air compressor Only shallow CG-446-4 (41) Do not create a 1. Not in rough water
matic diffuser water p. 6-25 to physical barrier 2. Only shallow water
Barriers deployment 6-25 to vessels 3. Only thin layers

me thod or materials
Spill Chemicals on To protect CG-4hs-4 (41) Useful In rough 1. Not easily obtain-
Herding water spray shore or p. 6-31 to water able
Me thods or prop. other 6-35 2. Not 100% effective

wash facilities

ats
-~

Many references are applicable; see Table 16,
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TABLE 21. SPILLS IN AIR

Technique Met hod

Mist Knock Spray fine mist
down in