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I.FREFACE

"Techniques for Hazardous Chemical and Waste Spill Control" first
appeared last year and has now been revised and expanded in

order to meet growing needs and ever changing technology. This
second edition (1983) now includes an additional five sections, X
through XIV, which provide greater in—-depth information about the
problems and solutions of hazardous wastes and chemical spills today.

Hazardous waste is a term that refers to any waste or combination
of wastes that presents or poses potential dangers to human health
and safety or to living organisms in our environment. These
wastes may be biological, explosive, flammable, radioactive, or
toxic and may take the form of gases, liquids, solids, or sludges.
Spill control techniques are not limited to hazardous wastes;
chemicals in non-waste form are also subject to being spilled

and are included in the techniques reviewed in this manual.

The mismanagement of chemicals and their waste may result in
serious damage to human health and to the environment. Due to
this danger, the Environmental Protection Agency (EPA) and the
Department of Transportation (DOT) have both set up guidelines
for the safe handling of hazardous chemical and waste spills.
The purpose of this handbook is to review the guidelines that
have been set up to aid in hazardous chemical spill control,
including the Resource Conservation and Recovery Act (RCRA) and
the Spill Prevention, Control, and Countermeasures (SPCC) Flan
set up under the Clean Water Act.

In addition to discussing the regulatory requirements concerning
spill prevention and control, this text discusses the chemistry
and physics of the materials involved. Whether handling pure
chemicals or waste products, it is imperative to know the
characteristics and behavior of the substances. Unquestionably,
familiarity with chemicals and wastes being used or synthesized
will make it possible to properly cleanup and/or neutralize
spills; avoid potential fire hazards; and provide appropriate
medical care; as well as prevent accidents in the first place.

Spill prevention, of course, is the ultimate goal. This handbook
provides information concerning methods, systems, and personnel
training in order to reach just this aim. Many techniques can be
employed to reduce spill probability. Such techniques may involve
employee training, special equipment, or use of alternate
materials. These options are discussed as they may be

applied in many different situations.

Finally, "Techniques for Hazardous Waste and Chemical Spill
Control" deals with the necessary and legislated responses
expected in the event of a spill. Whether on land, in water,

in the air, or in-plant, personnel must be familiar with
emergency procedures as well as be able to carry them out.
Preparedness, emergency response procedures and contingency plans
are reviewed.
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While the topics outlined above are simple and straightforward,
the various equipment, supplies and training required a-e numerous
and quite sophisticated. In the following pages every attempt

is made to advise and prepare the reader. It is essential to
prevent hazardous chemical and waste spills; it is also

necessary to be prepared in the event of such a spill.
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HAZARDOUS WASTE MANAGEMENT

IIT.HAZARDOUS WASTE MANAGEMENT

Congress enacted the Resource Conservation and Recovery Act (RCRA)
in 1976. Although the Act has several objectives (including the
promotion of resource recovery and the proper management of
non-hazardous solid waste), Congress’ “"over-riding concern” in
enacting RCRA was to establish the statutory framework for a
national system that would insure the proper management

of hazardous waste.

That framework is contained in Subtitle C of the statute. It
requires EFA to establish a Federal “cradle to grave" management
system for hazardous waste, including standards for generators of
hazardous waste (Section 3002), standards for transporters of
hazardous waste (Section 3003), standards and permit requirements
for owners and operators of facilities that treat, store, or
dispose of hazardous waste (Bections 3004 and 3005), and a
manifest system that will track the movement of the waste from

the point of disposal.

Spill prevention and control programs are mandated by RCRA in
Subpart C entitled "Preparedness and Prevention" and Subpart D
entitled "Contingency Plan and Emergency Procedures" of Part 265
of the standards. The requirements in Subpart C deal with the
required equipment which can be summarized as follows:

- internal communications or alarm systems capable of
providing immediate emergency instruction (voice or signal) to
facility personnel.

- devices such as a telephone (immediately available at the
scene of operations) or a hand-held two-way radio capable of
summoning emergency assistance from local police departments, fire
departments, or state or local emergency response teams.

- portable fire extinguishers, fire control equipment
including special extinguishing equipment (such as that using
foam, inert gas, or dry chemicals), spill control equipment, and
decontamination equipment.

- adequate volume and pressure to supply water hose streams
or foam-producing equipment for automatic sprinklers or water

spray systems.

Subpart D expands on these items that are listed under Subpart C
and requires that the contingency plan include "a list of

all emergency equipment at the facility (such as fire extinguishing
sytems, spill control equipment, commucications and alarm systems
(internal and external), and decontamination equipment), where this
equipment is required. This list must be kept up-to-date. In
addition, the plan must include the location and physical
description of each item on the list, and a brief outline of its

capabilities."”
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The requirements of Subpart C and Subpart D do not specify the
exact type of equipment that is needed for spill control. The
preamble to the standard does indicate that the rules are

", ..intended to minimize the possibility of and effect of a
release, fire, or explosion which could threaten human health or
the environment."” The preamble also indicates that the equipment,
where required, must be routinely tested and maintained in a
proper operating condition. It was stated to be the intent of the
RCRA contingency and emergency response plans to include steps to
respond to both internal and external threats. The preamble to
the standard does acknowledge, however, that the primary
responsibility for regulating workplace health and safety rests
with the Occupational Safety and Health Administration of the
Department of Labor, more commonly known as OSHA.

The preamble also acknowledges that much of the spill prevention

program can be assembled from the Spill Prevention, Control, and

Countermeasures (SPCC) plan which is required by the Clean Water

Act. The history of the rules indicates, however, that EPA does

not feel that the SPCC plan is identical to the type of plan that
is necessary for the RCRA requirements.

Another important point presented in the preamble to the rules is
that the EPA acknowledges that it was not its intent to require
that contingency plans be invoked when insignificant amounts of
the hazardous wastes are released. Examples are given of very
small spills or a leaking valve. The rules and regulations,
however, do not provide any exemption from providing spill
prevention and control equipment that is based on an amount of
waste that an owner or operator or generator has on hand.
Therefore, it is incumbent upon the owner, operator, or generator
to have available the necessary spill prevention and control

equipment.

SYSTENS ANALYSIS

Since the RCRA rules do not provide a listing of equipment that is
required, this type of standard can properly be labeled as a
performance standard. That is, a measure of performance is
required of an owner, operator, or generator. As a consequence,
there is no real way to make a final determination as to the
suitablility of the equipment unless an emergency actually occurs.
It becomes a matter, then, of trying to ascertain the type of
emergency that might occur, whether it be fire, explosion, or
release. The type of equipment and procedures that will need to
be employed in order to adequately control the fire, explosion, or
release must be determined in order to reduce the hazard

to human health and the environment.

One possible way of making this determination is through a
technique known as a Fault Tree Analysis. Fault Tree Analysis is
a type of systems safety engineering analysis that was developed
by Bell Telephone Laboratories and refined by Boeing Aircraft
Company. It begins with a catastrophic or undesired event and,

HAZARDOUS WASTE MANAGEMENT






through the use of flow diagrams, traces preceding events that
might have caused the catastrophe. The diagrams provide for
probability that each pathway to the final undesired event will
occur. By calculating the probabilities of each pathway occurring,
a determination can be made as the most likely method or manner

of failure. If the hazard is capable of occurring from a number
of pathways, the use of a computer to aid in the calculations
would be advantageous, if not an absolute necessity.

Another type of analysis that can be made to determine how a spill
control program would be implemented, and thus the type of
equipment necessary, is the system employed by the nuclear
industry which is known as an Event Tree. As contrasted to a
Fault Tree, an Event Tree depicts each separate event that might
occur from any given operation being performed. It does not begin
with the catastrophic event or undesired event, but it begins with
any particular function.

Other methods exist within the field of system safety engineering.
Whatever method is used, someone, based on engineering analysis,

or a review of historical data, or a review of existing

literature, must make a determination as to the type of events that
could occur and then specify the type of spill control equipment
necessary.

Some spill control techniques are readily acknowledged as being an
essential part of the operating equipment or layout of the
facility. Examples of this type of spill control consist of

dikes provided for aboveground tanks as well as lagoons that are
normally located downstream from a tank area. In both of these
instances, the spill control measures have been included as part
of the operating layout. Most of the measures overviewed in this
text, however, will not be of this type of preconstructed spill
control byt will instead be of the type expected to be used in

an emergency. As an example, vacuum trucks or honey wagons are
reviewed as a means of controlling a spill that has occurred onto
a body of land or water such as in a lagoon or diked area. Most of
the premanently installed facilities will have had this type of
spill control provided and probably will have been required to do
so by other governmental codes or building regul ations.

HAZARDOUS WASTE MANAGEMENT






III.RELEASES TO THE ENVIRONMENT

One particular way of categorizing the type of event that might
occur is in terms of release to the environment. It is possible
that the spill could be released to the air; that is, become
airborne. Secondly, the possibility exists that the release could
occur onto land. Thirdly, the release could possibly occur into a
body of water. Releases either into the air or onto the land
could eventually end up in a body of water. A release onto land
could go into underground aquifers and hence migrate into a body
of water. Releases into the air could, with some degree of
possibility, end up condensing and then falling back to earth, and
through migration through the ground, end up in the water table
and into the drinking water supply. For the most part, the
initial

spill prevention and control program will probably be designed
around the possibilities of the release occurring either to the
air, to a land mass, or to a body of water. If the release does
occur to either of the three, specific types of spill control
equipment are available and should be employed.

A. RELEASE INTO THE WATER 3

1§ the release does occur into a body of water, it is assumed that
one of several possibilities exist. The material released could
end up on the bottom of the body of water, this being the case if
the material has a specific gravity greater than that of water or
of that particular body of water. Secondly, the material could
end up floating on top of the body of water, such as will occur
with 0il or kerosene or other petroleum product spills having a
specific gravity less than that of the water and being relatively
non-water—-soluble. A third possibility exists that the

material is water soluble and that it could be mixed throughtout
the body. In the threee instances, it would necessitate that
vastly different equipment be used in order to control the spill.
I1f the material is on the bottom, some type of equipment must be
employed to remove either the material from the body of water or
the water from the top of the spill.

There are several different possibilities for performing this
action. If the spill remains on top of the water, the possibility
exists to remove the material from it, or remove the water from
underneath it. I it is mixed throughout, it would be incumbent
upon the person responding to the spill to remove the entire
mixture or use a mechanism to separate it in place and then remove
it either from the top or the bottom, or from the mixture as it
exists. It is very important that a complete understanding of the
behavior of the particular material which might be released be
maintained for a determination of the type of spill control
equipment that this particular operation will employ.

. RELEASE ONTO LAND

I¢ the spill goes onto a body of land, it can be assumed that

1 111
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either it will remain on top of the land body for a specified
period of time, or that it will immediately go through

the land body, or that it will mix with the land body to a
specified depth. What actually occurs depends first on the type
of material that has been released and, specifically, whether it
exists as a liquid, as a sludge, or as a solid, and second, and
equally as important, the type of soil on which the material is
spilled. As an example, a material that is spilled onto a sandy
s0il would, for the most part, pose a far greater hazard than a
material which is spilled onto a clay soil. Therefore, in
determining the type of response equipment necessary, one would
need to determine the physical state of the material being
released as well as the land body onto which it might be released.
1f the material is, for example, in a state of low viscosity and
quick migration into the water table could be expected, then the
equipment capable of removing the land body itself might he
necessitated. If the material is of a low viscosity and remains
viscous in a state not combining with the land body, then a type
of equipment to remove the liquid material (without actually
removing the soil) might be necessitated. In any of the examples
given here, the key point is that the person who is making the
determination as to the type of equipment necessary for a response
needs to have an understanding of the physical properties of the
waste being handled. It is also imperative that the person know
the type of environment onto or into which the spill might occur;
that is, onto the land, into the air, or into a body of water.
These would be the two key parameters that the designer would need
to take into consideration.

RELEASE INTO AIR

Air spills involve a highly specialized area of expertise which is
considered to be outside the realm of the local owner, operator,
or generator. In cases where air releases or airborne releases
can be expected to occur, it would behoove that particular
facility to make a prior arrangement with local response and/or
state or national response contractors who are capable of
providing that type of service. In any event, this is a type of
backup or redundant system that should be considered for all
operators.

FIRES AND EXPLOSIONS

The other two types of events that the RCRA rules and regulations
are designed to protect against include fires and explosions. It
is not within the scope of this text to deal with fires and
explosions since they necessitate a separate body of equipment.
Such equip..ent would not properly be referred to as spill control
equipment unless the control of the spill was primary to the
control of the fire or explosion. They, nevertheless, will be
overviewed here.

i. BASIS FOR FIRE. It is important to understand from the
standpoint of fire control that the basis for fire exists through

RELEASES TO THE ENVIRONMENT






combination of four aspects: a source of fuel, a supply of
oxygen, an ignition source, and the establishment of combustion
chain reactions. This is the theory upon which fire is based and
it is referred to as a fire tetrahedron. It presumes that for a
fire to exist that the fuel will exist in a vaporized form (with
one exception) and that a supply of oxygen somewhat greater than
16 percent will be provided. It further recognizes that fires
exist in one of two modes of combustion: either glowing or
flaming. An example to differentiate between the two would be a
wood fire that may have embers, which indicates a glowing mode of
combustion, and that also may have flames and hence would exist in
a flaming mode of combustion. Most materials will need at least
16 percent oxygen in order to exist in a flaming mode of
combustion. However, materials can exist in a glowing mode of
combustion with as little as 3-4 percent oxygen. This does not
presume that the material is an oxidizer. 5

2. CLASSIFICATIONS OF FIRE. Fires are also classified by
the type of material in which they occur. These are referred to
as classes of fire and are labeled A, B, C, and D. Class A’
fires occur in ordinary combustible materials; 'R’ fires occur in
flammable liquids, vapors, and gases; and "C’ fires occur either
as an underlying='A’ or B’ fire with the exception that it is in,
or possibly could be in, energized equipment. Class *D’ fires are
those which occur in the combustible metals such as magnesium,
sodium, potassium, and aluminum.

I. EXPLOSIONS. Explosions are the other contingency to
which RCRA rules and regulations direct attention. Explosions
may occur either withht gases and vapors or with dusts; as a
possibility when handling hazardous wastes, either of the two
conditions could be expected. In either case, the key factor is
that an explosion is differentiated from a fire in that there is
either total or partial confinement in order for a pressure front
to develop ahead of the flame. The key factors in understanding
the explosions of gases and vapors have to do with the flammable
range of the materialj that is, the percent of the mi»ture by
volume in air which is flammable by mixture with air.

4. CONTROLLING FIRES AND EXPLOSIONS. Most spill prevention
and control procedures could be designed around the fact that
keeping the material above or below the flammable range would be
sufficient to preclude fire or explosion. However, it must be
borne in mind that by maintaining a concentration above the upper
flammable 1imit, there is quite likely a possibility that the
airborne substance, particularly, could be above the threshold
limit value. Therefore, the accepted method for control is to
maintain it at no yreater than 25 percent of the .lower explosive
limit. With dusts, the same consideration exists although there
is no corresponding upper explosive limit for a dust. Once the
lower explosive limit for a dust has been reached, it is not
possible to get too much dust to preclude an explosion from
occurring. Again, the consideration here should be in the design
of the system to maintain the level below a predetermined amount.

RELEASES TO THE ENVIRONMENT






In any case, there are several methods fo- controlling fires and
explosions. Fires can be extinguished by a number of substances
including water, carbon dioxide, dry chemicals (both regular and
multipurpose), vaporizing materials such as the halons, and
special powders that can be used on the combustible metals. These
can be applied in a number of different manners including portable
extinguishing apparatus, standpipe and hose systems, sprinkler
systems, and fixed extinguishing systems. These are applicable in
some cases to the control of both fires and explosions.

RELEASES TO THE ENVIRONMENT
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IV.REGULATIONS FERTAINIRNMG TO
SFILLS OF HAaZaRrRDOUS MATERIALS

DEPARTMENT OF TRANSPORTATION

One particular document that provides a great deal of information
on hazardous waste in the transportation process is the EFA/DGT:
HAZARDOUS WASTE TRANSFORTATION INTERFACE —- GUIDANCE MANUAL. This
particular document summarizes in a table the pertinent hazardous
material spill incident regulations as they are governed by the
sections in 49 CFR. The table provides information for accidents
as they may exist by categories of explosives, which is governed
by Section 49 CFR 177.835, flammable liquids in Section 177.85&,
flammable sclids and oxidizing materials in 177.857, corrosive
materials in 177.858, compressed gases in 177.859, poisons (either
by leakage or accidents) in 177.860, and radicactive material
accidents in 177.841. The sections discuss in general the
praocedural requirements that the individuial is required toc meet.

1. REGULATIONS CONCERNING DISABLED VEHICLES. Section
177.854, entitled "Disabled Vehicles and EBroken or Leaking
Fackages; Repairs," indicates in 177.854(b), entitled "Disposition
of Containers Found Leaking or Broken in Transit" that "When leaks
cccur in packages or containers during the course of
transportation subsequent to initial loading, disposition of such
package or container shall be made by the safest practical means
afforded by paragraphs (c), (d), and (&) of this section."
Faragraph (c) provides requirements for repairing or overpacking
packages:

"(1) Packages may be repaired when safe and practicable, such
repair to be in accoard with the best and safest practice
known and available.

(2) FPackages of hazardous materials that are damaged or found
leaking during transportation or hazardous materials that
have spilled or leaked during transportation, may be
forwarded to destination or returned to the shipper in a
salvage drum in accordance with the requirements of Section
172.Z3(c) of this subchapter" (which is reviewed in a later
section of this text).

Faragraph (e), entitled "Disposition of Unsafe Broken Fackages"
states that:

"In the event any leaking package or container cannot be
safely and adequately repaired for transportation or
transported, it shall be stored pending proper disposition in
the safest and most expeditious manner possible."

In order to provide more complete reference material, Subpart D,
of Section 177 in its entirety, has been reprinted and included as
an appendix. Sections 177.83% through 177.861 include the
requirements for accidents on vehicles and shipments in transit,
Section 177 applies to carriage on a public highway.
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Other modes of transportation might also be appropriate to examine
if there is going to be transportation of a hazardous waste.

There are, in addition, requirements for accidents as they may
occur for transportation by rail,. which is governed in Fart 174 of
the DOT rules and regulations given in the CFR. Data are given
for aircraft requirements in Fart 175 and by vessel in part 17&4.

2. TRANSFORTATION RBRY RAIL. Section 174.50 pertains to
general requirements for leaking tank cars. The general
requirements that are specified in this section provide in six
separate items under 174.30 (a) through (f) the following:

"(a) A tank car discovered in a leaking condition in transit
may not be unnecessarily moved until the unsafe condition has
been corrected. In the case of a small leak, short movements
may be made if a receptacle is attached under the leak to
prevent the spread of the liguid over tracks. :

"(b) Each leaking tank car must be protected against ignition
of the liquid or vapor by flame from sources such as
lanterns, torches, flares, fuses, switch lights,
switch—thawing flames, fires on sides of tracks, hot coals,
lighted pipes, cigars, or cigarettes. All spectators should
be kept at a safe distance. .

"(c) Highly vclatile liquids cannot be transferred by =&
vacuum pump unless the pump is placed so that the liquid
flows to it from the tanmk by gravity.

"{d) Whenever the leaking condition of a tank car reguires
the tranmsfer of lading or makes that tamk unfit for

reloading, the car must be stenciled on both sides in letters
three inches in size, adjacent to the car number, LEAEY TANE.
DO NOT LOAD UNTIL REFAIRED. The location of the leak must be
indicated and marked with the symbol X. The owner must be
immediately notified by telegram and advised of the exact
location of the leak. The stenciling may not be removed until
the tank is repaired.

"(e) Open-flame lights may not be brought near a placarded
empty or partially locaded tank car.

"(f) A leaking tank car containing any hazardous material may
be switched to a location distant from habitation and
highways if the move can be safely made."

There are other regulations that are applicable to rail spill
incidents. These are contained in Secticon 49 CFR 174.103 for the
"Disposition of Damaged or Ashtray Shipment’s, 174.290 for "Foison
A Shipped by, for, or to the Department of Defense" and
specifically addressing leaking container requirements for poison
Az and 174.730 for "Incidents Invelving Leakage" [of radicactive
materiall.

1lv
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These paragraphs should be consulted for additional requirements
which may be applicable for incidents or spills that could occcur
during the transportation by rail.

3. TRANSFORTATION BY AIRCRAFT. The next section that
addresses transportation, specifically spills that may occur in
transportation by aircraft, is contained in Fart 175. The basic
requirements that pertain to incidents that may occur during air
transportation are governed by Section 175.90 entitled "Damagecd
Shipments." In this section, it states that:

"Except as provided for in Section 175.700, the operator of
an aircraft shall remove from the aircraft any package
subject to this subchapter that appears toc be damaged or
leaking. No person shall place or transport a package that
is damaged or appears to be damaged or leaking aboard an
aircraft subject to this Fart."

4. TRANSFORTATION BY VESSEL. The requirements that pertain
to transportation by vessel are contained in Section 176 entitled
“"Carriage by Vessel." The two specific standards that address
Carriage by Vessel are Sections 176.45 and 176.50. Section 176.45
is entitled "Emergency Situations" and provides in paragraph (a)
that:

"When an accident occurs on board a vessel involving
hazardous materials, and the safety of the vessel, its
passengers, or crew are endangered, the master shall adopt
such procedures as will, in his judgment, provide maximum
safety for the vessel, its passengers, and its crew. When
the accident results in damaged packages or the emergency use
of unauthorized packagings, these packages may not be offered
to any forwarding carrier for transportaticn. The master
shall notify the nearest Captain of the Fort, U.S. Ceoast
Guard, and reguest instructions for disposition of the
packages."

Faragraph (b) states that:

"Hazardous materials may be jettisoned only if the master
believes this action necessary to prevent or substantially
reduce a hazard to human life or reduce a substantial hazard
to property."

Section 176.48 provides for situations requiring & report.
Section 176.50, entitled "Acceptance of Damaged or Leaking
Fackages," provides that:

"A carrier may not transport by vessel any package that is so
damaged as to permit the escape of its contents, that appears
to have leaked, or that gives evidence of failure to properly
contain the contents unless it is restored or repaired tc the
satisfaction of the master of the vessel. A package
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containing radiocactive materials (other than low specific
activity materials) may not be repaired or restored.

For any of these applications, reference prior to shipment ought
to be made to the complete requirements that are contained in 49
CFR governing the transportation of hazardous materials and
hazardous wastes.

B. ENVIRONMENTAL PROTECTION AGENCY

The general facility EFA RCRA standards are contained in Fart 264
entitled "Standards for Owners and Operators of Hazardous Waste
Treatment Storage, and Disposal Facilities." These contain
requirements for necessary equipment under Section 2&64.37. This
appears under Subpart C for "Freparedness and Frevention."
Section 264.732 provides that:

"All facilities must be equipped with the following, unless
it can be demonstrated to the Regional Administrator that
none of the hazards posed by waste handled at the facility
could require a particular kind of equipment specified
belowsy 0"

Item () includes:

“Fortable fire extinguishers, fire control equipment
(including special extinguishing equipment, such as that
using foam, inert gas, or dry chemicals), spill control
equipment, and decontamination equipment: ..."

The standards under Fart 264, Subpart D entitled "Contingency Flan
and Emergency Frocedures" require that under the content of the
contingency plan that:

"The contingency plan must describe the actions facility
personnel must take to comply with Sections 264.51 and 264.5&
in response to fires, explosions, or any unplanned sudden or
nonsudden release of hazardous waste or hazardous waste
constituents to air, soil, or surface water at the

facilitv. "

This is in regard to requirements under 264.51 which indicates
that the:

"«...contingency plan must be designed to minimize hazards to
human health or the environment from fires, explosions, o
any unplanned sudden or nonsudden release of hazardous waste
or hazardous waste constituents to air, soil, or surface
water."

Section 264.52 continues that:

"If the owner or operator has already prepared a Spill
Frevention, Control, and Countermeasures [SFCCI Flan in
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accordance with Part 112 of Fart 151 of this Chapter, or some
other emergency or contingency plan, he need only amend that
plan to incorporate hazardous waste management provisions
that are sufficient to comply with the requirements of this
Fart."

Other items that are pertinent to the subject of spill control
include Faragraph E of Section 264.52 which indicates that:

"The plan must include a list of all emergency equipment at

the facility (such as fire extinguishing systems, spill

control equipment, communications and alarm systems

(internal and external), and decontamination equipment),

where this equipment is required. This list must be kept up to
date. In addition, the plan must include the location and a
physical description of each item on the list, and a brief
outline of its capabilities."

A specific question that has arisen concerns whether persons who
are not classified as generators will be required to continue to
comply with the standards for spill control prevention equipment,
decontamination equipment, and other items that are outlined in
Fart 265 after the final standards become effective. This
question arises because the standard that now requires the
generators to comply with Section 2675 is contained in Section
262.32 which requires a generator to comply with Part 265, an
interim status standard. Some persons have wondered whether the
final standards of 264 will require a compliance obligation since
262 does not, in fact, refer them to 264. In conversations with
the Department of Human Resources personnel in the State of North
Carolina, their position was stated to be that the generators and
others who have not applied for a final permit will also be
required to comply with Part 265. Hence, they will always be
required to have the items that are subject to this particular
document under spill control equipment and, in addition, the
decontamination equipment, communication and alarm systems, and
fire suppression apparatus as well as the requirement that they
comply with the training standard under 265.16.

C. BENERAL INSPECTION REQUIREMENTS

The following paragraphs summarize the EFPA/RCRA standards for
required inspections by the owner or operators of T.S.D.
(treatment, storage or disposal) facilities. Hazardous waste
generators who store waste on-site for more than 90 days are also
subject to these standards. The current standards should be
consulted for detailed requirements.

The owner or operator must inspect his facility for malfunctions
and deterioration, operator errors, and discharges which may be
causing -— or may lead to -— (1) release of hazardous waste

constituents to the environment or (2) a threat to human health.
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The owner or operator must conduct these inspections often enough
to identify problems in time to correct them before they harm
human health or the environment.

o The owner or operator must develop and follow a written
schedule for inspecting monitoring equipment, safety and emergency
equipment, security devices, and operating and structural
equipment (such as dikes or sump pumps) that are important to
preventing, detecting or responding to environmental or human
health hazards.

0 The owner or operator keeps the schedule at the facility.

o The schedule identifies the types of problems (@.Qa,
malfunctions or deterioration) which are to be looked for during
the inspection (e.g., inoperative sump pump, leaking fitting.
erading dike, etc.)

o The frequency of inspection may vary for the items on the
schedule. However, it should be based on the rate of possible
deterioration of the equipment and the probability of an
environmental or human health incident if the deterioration or .
malfunction of any operator error goes undetected between
inspections. Areas subject to spills, such as loading and
unloading areas, must be inspected daily when in use.

The owner or operator must remedy any deterioration or malfunction
of equipment or structures which the inspection reveals on a
schedule which ensures that the problem does not lead to an
environmental or human health hazard. Where a hazard is imminent
or has already occurred, remedial action must be

taken immediately.

The owner or operator must record inspections in an inspection log
or summary. These records are kept for at least three years

from the date of inspection. At a minimum, these records must
include the date and time of the inspection, the name of the
inspector, a notation of the observations made, and the date and
nature of any repairs or other remedial actions.

USE AND MANAGEMENT OF CONTAINERS

At least weekly, the owner or operator must inspect areas
where containers are stored, looking for leaking containers and
for deterioration of containers and the containment system caused
by corrosion or other factors.

TANKS

The owner or operator must inspect: -

a. Overfilling control equipment (e.g.., waste feed cut-off
systems and by-pass systems) at least once each operating day to
ensure that it is in good working order.
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b. Data gathered from monitoring equipment (e.g.. pressure
and temperature gauges) where present, at least once each
operating day to ensure that the tank is being operated according
to its design.

c. For uncovered tanks, the level of waste in the tank, at
least once each operating day.

d. The construction materials of the above-ground portions of
the tank at least weekly to detect corrosion or erosion and
leaking of fixtures and seams

e. The area immediately surrounding the tank, at least
weekly, to detect obvious signs of leakage (e.g., wet spots or
dead vegetation)

As part of the inspection schedule, the owner or operator
must develop a schedule and procedure for assessing the condition
of the tank. The schedule and procedure must be adequate to detect
cracks, leaks, corrosion or erosion which may lead to cracks or
leaks, or wall thinning to less than the thickness required.

Procedures for emptying a tank to allow entry and inspection of
the interior must be established when necessary to detect
corrosion or erosion of the tank sides and bottom. The frequency
of these assessments must be based on the material of construction
of the tank, type of corrosion or erosion protection used, rate of
corrosion or erosion observed during previous inspections, and the
characteristics of the waste being treated or stored.

a. As part of a contingency plan, the owner or operator must
specify the procedures intended for use to respond to tank spills
or leakage, including procedures and timing for expeditious
removal of leaked or spilled waste and repair of the tank.

b. For EPA Hazardous Wastes Nos. F020, F021, F022, FO023F,
FOZ26 and F027, the contingency plan must also include the
procedures for responding to a spill or leak of these wastes from
tanks into the containment system. These procedures include
measures for immediate removal of the waste from the system and
replacement or repair of the leaking tank. :

c. The owner or operator must remedy any leak, crack or wall
thinning, or equipment or process malfunction violation
discovered during inspections.

SURFACE IMFOUNDMENTS

During construction and installation, liners (except
in the case of existing portions of surface impoundments) and
cover systems (e.g., membranes, sheets, or coatings) must be
inspected for uniformity, damage, and imperfections (e.g., holes,
cracks, thin spots, or materials). Immediately after construction
or installation:

0 Synthetic liners and covers must be inspected to ensure
tight seams and joints and the absence of tears, punctures, or
blisters

7
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o Soil-based and admixed liners and covers must be
inspected for imperfections including lenses, cracks, channels,
root holes, or other structural non-uniformities that may cause an
increase in the permeability of the liner or cover.

While a surface impoundment is in operation, it must be
inspected weekly and after storms to detect evidence of any of the
following:

o Deterioration, malfunctions. or improper operation of
overtopping control systems

o Sudden drops in the level of the impoundment’s
contents .

o The presence of liquids in leak detection systems,
where installed.

o Severe erosion or other signs of deterioration in dikes
or other containment devices.

Frior to the permit issuing. and after any extended
period of time (at least six months) during which the impoundment
was not in service, the owner or operator must obtain a
certification from a qualified engineer that the impoundment’®s
dike, including that portion of any dike which provides freeboard,
has structural integrity. The certification must establish in
particular, that the dike: '

o Will withstand the stress of the pressure exerted by
the types and amounts of wastes to be placed in the impoundment

0 Will not fail due to scouring to piping. without
dependence on any liner system included in the surface impoundment
construction.

LINERS

The owner or operator of a pile is not subject to
regulation under Subpart F of the RCRA standards if the following
conditions are met: |

a. The pile (including its underlying liner) must be
located entirely above the seasonal high water table.

b. The pile must be underlain by a liner (base).

c. The wastes in the pile must be removed
periodically, and the liner must be inspected for deterioration,
cracks, or other conditions that may result in leaks. The
frequency of inspection will be specified in the inspection plan.
Inspection is based on the potential for the liner (base) to crack
or otherwise deteriorate under the conditions of operation (e.g.
waste type, rainfall, loading rates, and subsurface stability).

d. The liner must be of sufficient strength and
thickness to prevent failure due to puncture, cracking. tearing,
or other physical damage from equipment used to place waste in or
on the pile or to clean and expose the liner surface for
inspection. ;

e. The pile must have a leacheate collection and
removal system above the liner that is designed, constructed,
and maintained.
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If deterioration, a crack, or other condition is
identified that is causing or could cause a leak, the owner or
operator must:

o Notify EPA Regional Administrator of the condition
in writing within seven days after detecting the condition

i. Repair or replace the liner (base) and obtain a
certification from a qualified engineer that, to the best of the
engineer’s knowledge and opinion, the liner (base) has been repaired
and leakage will not occur, or:

ii. If a detection monitoring program has already
been established in the permit (to be complied with only if a leak
occurs), begin to comply with that program and any other other
applicable requirements within a period of time specified in the
permit.

The Regional Administrator will specify in the permit
all design and operating practices that are necessary to ensure
that the requirements of this section are satisfied.

WASTE FILES

During construction or installation, liners and cover
systems must be inspected for uniformity, damage and
imperfections. Immediately after construction or installation:

o Synthetic liners and covers must be inspected to ensure
tight seams and joints and the absence of tears, punctures, or
blisters

0 Scil-based and admixed liners and covers must be
inspected for imperfections including lenses, cracks, channels,
root holes or other structural non—-uniformities that may cause an
increase in the permeability of the liner or cover.

While a waste pile is in operation, it must be inspected
weekly after storms to detect evidence of any of the following:

o Deterioration, malfunctions, or improper operation of
run—on and run—-off control systems

o The presence of liquids in leak detection systems. where
installed

o Froper functioning of wind dispersal control systems,
where present

o The presence of leachate in and proper functioning of
leachate collection and removal systems, where present.

LANDFILLS

During construction or installation, liners (except in the
case of existing portions of exempt landfills) and cover systems
must be inspected for uniformity, damage and imperfections (holes,
cracks, thin spots or foreign materials). Immediately after
construction or installation:
o Synthetic liners and covers must be inspected to ensure
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tight seams and joints and the absence of tears, punctures, or
blisters

0 Soil-based and admixed liners and covers must be
inspected for imperfections including lenses, cracks, channels,
root holes, or other structural non-uniformities that may cause an
increase in the permeability of the liner or cover.

While a landfill is in operation, it must be inspected
weekly and after storms to detect evidence of any of the
following:

o Deterioration, malfunctions, or improper operation of
run—-on and run-off control systems

o The presence of liquids in leak detect1on systems, where
installed

o FProper functioning of wind dispersal control systems,
where present

o Presence of leachate in and proper functioning of
leachate collection and removal systems, where present.

INCINERATORS

The owner or operator must conduct as a minimum the
following monitoring while incinerating hazardous waste:

o Combustion temperature, waste feed rate, and air feed
rate must be monitored on a continuous basis.

o CO must be monitored on a continuous basis at a point in
the incinerator downstream of the combustion zone and prior to
release in the atmosphere.

o Upon request by the Regional Administrator, sampling and
analysis of the waste and exhaust emissions must be conducted to
verify that the operating requirements established in the permit
achieve the performance standards.

The incinerator and associated equipment (pumps, valves,
conveyors, pipes, etc.) must be subjected to thorough visual
inspection, at least daily for leaks, spills, and fugitive
emissions, and signs of tampering.

The emergency waste feed cut—off system and associated
alarms must be tested at least weekly to verify operability,
unless the applicant demonstrates to the Regional Administrator
that weekly inspections will unduly restrict or upset operations
and that less frequent inspection will be adequate. At a minimum,
operational testing must be conducted at least monthly.

This monitoring and inspection data must be recorded and
the records must be placed in the operating log.
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V.CHEMISTRY AND PHYSICS
OF MATERIALS

In order to determine the specific type of spill prevention and
control program that a firm will need to employ, it is important
to have an understanding of the specific characteristics and
parameters of the material involved and how it will accordingly
behave under given circumstances. Most of this information is
available in several different forms in texts or manuals such as
the CONDENSED CHEMICAL DICTIONARY, THE MERCK INDEX, DANGEROUS
PROPERTIES OF INDUSTRIAL MATERIALS, THE NATIONAL FIRE PROTECTION
ASSOCIATION’S HANDBOOK, or the CHRIS MANUALS of the Coast Guard.
All of these texts provide basic information on the chemical and
physical properties of various materials. This section will
review some of the key definitions that are appropriate.

Basically, all material exists either as a solid, a liquid, or a
gas. Substances may exist with all three states in contact.
Water, as an example, may exist as a solid if it is ice, as a
liquid when it is water, and as a vapor when it is fog or steam.
The hazard, then, depends more upon the use of the material than
on any of its properties. In the case of hazardous waste and
hazardous chemical spill control programs, the concern lies in
terms of the exposure of the individual to the particular
substance as well as the specific characteristics of the material
itself. The following definitions are provided as an
understanding to some of the characteristics of materials.

1. ABRSOLUTE TEMFERATURE —-- temperature measured from absoclute
zero. This temperature is measured by using an extension of
Centigrade (Celsius) scale —— it is called degrees Absolute or

degrees Kelvin. When an extension of the Fahrenheit scale is
used, it is called degrees Rankine.

2. ARSOLUTE ZERO -- the temperature at which translational motion
of all molecules ceases.

Z. ARSORER —- the substance into which absorption takes place.
4. ARSORFTION -- "taking up of a gas, vapor, liquid, or energy by
a material and its distribution throughout the body of the
material."” (ASSE, 1971).

5. ACID -- "a chemical compound that dissociates hydrogen ions
dissolved in water." (ASSE, 1971).

6. ADSORFTION —- “the taking up or condensation of a gas, liquid
vapor, or dissolved material on the surface of a solid. The
adhesion of molecules of the gas, liquid, or dissolved material to
a surface." (ASSE, 1971).

7. ALKALI —- "any base of hydroxide that is soluble in water or
can neutralize acids." (ASSE, 1971).
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8. ATMOSFHERIC PRESSURE —-- "the pressure exerted by the
atmosphere at the surface of the earth due to the weight of air.
The pressure of the atmosphere at sea level is about 14.7 pounds
per square inch (760 mm or 30" of mercury)."” (ASSE. 1971).

%. ATOM -- smallest particle in an element that retains the
chemical characteristics of the element.

10. AUTO IGNITION TEMPERATURE —-- temperature at which a flammable
vapor will ignite without the application of a spark or flame.

11. AVOGARDO’S LAW —-- equal volumes of different gases at the
same pressure and temperature contain the same number of
molecules.

12. RIOLOGICAL ADDITIVES -- microbiological cultures, enzymes, or
nutrient additives that are deliberately introduced into an oil or
hazardous substance spill for the specific purpose of encouraging
biodegradation to mitigate the effects of a spill.

13. EOILING POINT -- "exists when the pressure on the surface of
the material exceeds the atmospheric pressure. That pressure on
the surface is known as vapor pressure." (NFFA Fire Frotection

Handbook, 1981).

14. BOYLE’S LAW -—— at a constant temperature, the volume of a
given quantity of any gas varies inversely as the pressure to
which the gas is subjected. :

1S. BUOYANCY -- "the upper force exerted on a body or volume of
fluid by the ambient fluid surrounding it. If a volume of gas has
a positive buoyancy, then it is lighter than its surrounding gas
and has a tendency to rise; if negative, it is heavier and will
sink. Buoyancy depends on molecular weight and temperature."
(NFFA Fire Protection Handbook, 1981).

16. BURNING AGENTS —— those materials that through physical or
chemical means, improve the combustibility of the materials to

which they are applied.

17. CHARLES’ LAW —-- the volumes assumed by a given mass of a gas
at different temperatures, with the pressure remaining constant
and within moderate ranges of temperature, are directly
proportional to the corresponding absolute temperatures. This is
also the same as Gay-Lussac’s Law.

18. CHEMICAL ABGENTS -- those elements, compounds, or mixtures
that disperse, dissolve, emulsify, neutralize, precipitate,
reduce, solubilize, oxidize, concentrate, congeal, entrap, fix,
gell, make the pollutant mass more rigid or viscous, or otherwise
facilitate the mitigation of deleterious effects or removal of the

pollutant from the water.

19. COMBUSTIBLE LIQUIDS -- Liquids with a flash point at, or

< \
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above, 100 degrees Fahrenheit and with a boiling point above 100
degrees.

20. CRITICAL PRESSURE —-- the pressure required to liquefy a gas
at its critical temperature.

21. CRITICAL TEMFPERATURE -- that temperature above which a gas
cannot be liquefied by pressure alone.

22. DEFLAGRATION —- "an exothermic reaction which propagates from
the burning gases to the unreacted material by conduction,
convection, and radiation. The combustion zone progresses

through the material at a rate that is less than the velocity of
sound in the unreacted material." (ASSE, 1971).

2%. DENSITY -- the concentration of matter measured by the mass

per unit volume. The units used in the English system are pounds
per cubic foot at 32 degrees Fahrenheit, and one atmosphere (14.7
pounds per square inch).

24. DETONATION -- "an exothermic reaction that is characterized
by the presence of a shock wave in the material that establishes
and maintains the reaction. A distinctive feature is that the
reaction zone propagates at a rate greater than sound velocity in
the unreacted material." (ASSE, 1971).

25. DISFPERSING AGENTS —-- those chemical agents that emulsify,
disperse, or solubilize o0il into the water column or act to
further the surface spreading of oil slicks in order to facilitate
dispersal of the oil into the water column.

26. FLAMMAEBLE LIMITS =-- the lower flammable limit is a minimum
concentration of a flammable gas or vapor in air below which
propagation of flame does not occur when a source of ignition is
applied. The upper flammable limit is a maximum concentration

of a flammable gas or vapor in air above which propagation of
flame does not occur when a source of ignition is applied. These
limits are usually given as percentages by volume of gas or vapor
in air. The range between these two limits is the flammable or
explosive range.

27. FLAMMAELE LIQUIDS -- Liquids having a flash point below 100
degrees Fahrenheit and having a vapor pressure not exceeding 40
pounds per square inch at 100 degrees Farenheit.

28. FLASH POINT -- "the lowest temperature of a liquid at which
it gives off sufficient vapor to form an ignitible mixture with
the air near the surface of the liquid or within the vessel used."”
(ASSE, 1971).

29. FREEZING POINT -- "of liquids —-- the temperature at which the
liquid and solid are in equilibrium with one another; of mixtures
-- varies with the composition but is still the temperature at
which the liquids mixture is in equilibrium with the solid
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material that separates from it on cooling.” (ASSE, 1971).

0. GRAHAM’S LAW —— the relative rates of diffusion of gases
under the same conditions are inversely proportional to the square
roots of the densities of those gases.

1. BGAS SFECIFIC GRAVITY —— "the ratio of the weight of a gas to
the weight of an equal volume of dry air at the same temperature
and pressure." (NFPA Fire Protection Handbook, 1981).

2. GAY-LUSSAC’S LAW —-- the volumes of two or more gases that
combine to give a gaseous product are in the proportion of small
whole numbers to each other and to the volume of the product.
[This is the same as Charles’ Law.]

%2, IGNITION TEMPERATURE -- the minimum temperature to which a
substance must be heated in order to cause self-sustained
combustion independently of the heating or heating element.

%4. INORGANIC -- "a term used to designate compounds that
generally do not contain carbon. Exceptions are carbon monoxide
and carbon dioxide." (ASSE, 1971).

Z5. LIQUEFACTION -- "the process of converting a gas or vapor
into a liquid by cooling below its critical temperature usually
accompanied by application of pressure."” (ASSE, 1971).

6. MECHANICAL REMOVAL METHODS —— the use of pumps, skimmers,
booms, earthmoving equipment, and other mechanical devices.

X7. MISCIRLE -- having the capaﬁility of being mixed.

%8. MOLECULAR WEIGHT -- the sum of the atomic weights of all the

atoms in a molecule.

%9, MOLECULE -- the smallest unit quantity of matter that can
exist by itself and retain all the properties of the original
substance.

40, ORGANIC -- "designation of any chemical compound containing
carbon." (ASSE, 1971).

41. OXIDATION/REDUCTION -- "oxidation is the combination of a
substance with oxygen; ... reduction is the removal of oxygen from
a compound ... The terms of oxidation and reduction are not,
however, limited to reactions in which oxygen is added or removed.
In general, oxidation involves a loss of electrons and reduction
‘nvolves a gain of electrons." (ASSE, 1971).

42, pH -- "means used to express numerically the degree of
acidity or alkalinity of a solution with neutrality indicated at
7." (ASSE, 1971).

4%. SALTS -- "chemical compounds resulting from the chemical
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reaction between acids and gases. For example, hydrochloric acid
reacts with sodium hydroxide to give sodium chloride, which is a
salt, and water." (ASSE, 1971).

44. SINKING AGENTS -- those materials that are applied to oil and
hazardous substance spills to sink floating pollutants below the
water surface. This will include precipitants, coagulants and
flocculants.

45, SOLUBLE -- capable of being dissolved by another substance.
446,  SOLUTE —-- the substance that is dissolved in a solution.

47. SOLVENT -- a substance., generally liquid, capable of
dissolving other substances.

48. SOREANTS —- essentially inert and insoluble materials that
are used to remove oil and hazardous substances from water through
a variety of sorption mechanisms. Examples include: straw,
expanded perlite, polyurethane foams, reclaimed paper fibers, and
peat moss.

49. SPECIFIC GRAVITY -- the ratio of the weight of a given volume
of a substance to the weight of an equal volume of a standard
substance. Liquids and solids are generally compared to water,
and gases and vapors are generally compared to air.

s0. SPONTANEQUS IGNITION —- self-ignition that may occur when a
chemical reaction produces enough heat to elevate the temperature
of the material above its ignition temperature, causing a fire (as
in the oxidation of o0il in oily rags). This is often called
spontaneous combustion.

S1. SURFACE COLLECTING AGENTS -- those chemical agents that are
a surface-film—-forming chemical for controlling oil layer
thickness.

s2. VAFOR-AIR SFECIFIC BGRAVITY —-- "the weight of a vapor-air
mixture resulting from the vaporization of a liquid at equilibrium
temperature at pressure conditions as compared to the weight of an
equal volume of air under the same conditions." (NFFA Fire
Frotection Handbook, 1981).

s3. VAFOR DENSITY -- "weight of a vapor per unit volume at any
given temperature and pressure." (ASSE, 1971).

sS4, VAPOR PRESSURE -- "the pressure exerted at any given
temperatu:e by a vapor either by itself or in a mixture of
gases. "

s5. VENTURI -- "a constriction in a pipe used for computing the
velocity of flow from pressure difference between fluid in pipe
and constriction." (ASSE, 1971).

' - - -
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S6. VISCOSITY —- "resistance to flow exhibited by a fluid due to
molecular cohesion. The property of a fluid that resists internal
flow by releasing counteracting forces." (ASSE, 1971).

57. VOLATILITY -- "the tendency of a liquid or solid to vaporize
at ordinary temperatures." (ASSE, 1971).
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VIII.LARORATORY /ZIN—FLANT SFILLS

Another area where spills may occur, and which will behave
somewhat differently from spills onto either the land or into a
body of water is in the laboratory. The major distinguishing
feature here is that the surface onto which the spill may occur

is generally hard and nonporous, thereby eliminating the necessity
for concern about migration into the water table or removal

from a body of water.

The major method of spill control in the laboratory will be to
contain the spilled chemical and then to place it into a holding
vessel or place it back into the original container. This
section will overview the methods for the containment aspect of
this process.

1t should be noted, however, that some of the methods and
procedures reviewed for both land and water spills may have some
applicability here; the reader is urged to carefully examine those
sections for additional information.

SMALL-SCALE VACUUN CLEANUP

Very-small-scale mercury spills may be picked up by a mercury
vacuum. One such product is manufactured by Bethlehem Apparatus
Company of Hellertown, Pennsylvania. It is labeled as a Mercury
Vacuum Pick model VP-2. The unit is a portable, hand-held unit
and is operated from a 110-volt circuit. It has a small hand-held
probe and a collection jar.

A larger unit might be used for larger scale spills. One
particular example of this model is a Mer-Vac that is made by
Scott-Ato of South Haven, Michigan. This particular unit is
cord-and-plug-connected and operates at 115 volts on 12 amps. It
is a portable unit mounted on a hand truck with wheels to move it
about from place to place. There is approximately 10 to 12 feet
of flexible hose with the unit. It has a meter built into the

top of the unit that gives a readout in tenths of hours for the
amount of time that the unit has run. The purpose of the meter is
to give an indication of the length of time the carbon filter in
the unit has been used. This gives some indication of the life
expectancy or adequacy of the unit for a given spill.

A hand-held-type pump is available as an off-the-shelf unit that
would be useful for small-scale spills. It is referred to as
Hg-Vac and is manufactured by Science-Related Materials of
Janesville, Wisconsin. It is a small hand-held mercury pump
consisting of a cylinder with a piston. It establishes a vacuum
and consists of approximately 18 inches of 1/8-inch-diameter
plastic tubing which can be used to pick up mercury. Some small
collection and disposal bottles are also included with this unit.

PORTABLE CONTAINERS
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Another type of portable container that might be useful for
containing small chemical spills is the Protectoseal. This
unit is produced by the Protectoseal Company of Chicago. It
consists of a spring-loaded metal top with a large-mouth glass
container on the inside which is housed in a metal jacket. It
has insulation over approximately 2/3 of the container. It is
suitable for use where materials might otherwise react with a
metal-type safety can. This particular unit is approximately a
a 3-gallon container.

Another type of container is a large metal safety can which may be
used for containing relatively large amounts of spills. These are
a bit larger than the standard S-gallon-size container which is
the largest size approved by either NFDA or DOT regulations. This
particular size is structurally similar to the smaller
S-gallon-size metal safety cans and includes a wide-mouth opening,
a flame-arrester, and a spring-loaded top. Most are equipped with
handles on either side and are similar in appearance to old milk
containers.

C. CONTAINED SPILL CONTROL PACKABES

' Several manufacturers have spill control packages that are
primarily designed to control small spills. As an example, Baker
Chemical Company has a series of products including an acid
l spill cleanup kit, and spill cleanup kits for cyanide, mercury,
j and hydrofluoric acid spills. These kits are suitable for
relatively small-scale spills. Eaker uses several names to label
. their products. These include, along with their uses:

CINNASORE as an elemental mercury absorbent.
Includes the activator and the base.

CN-FLEX as a cyanide neutralizer.

LIQUISORE as a liquid absorbent for the absorp-
tion of treated liquid chemical spills.

LIQUISORE S as a liquid absorbent for the absorp-
tion of treated cyanide spills.

NEUTRACIT as a caustic neutralizer.

NEUTRASOL as a secondary neutralizer for the use
in the neutralization of treated Hydrofluoric Acid
Spills.

NEUTRASORE acid neutralizer for the neutralization
and cleanup of those acids listed in the J. T. Baker
Acid Spill Cleanup directions.

RESISORE mercury vapor absorbent for the chemical
absorption of mercury vapors.
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SOLUSORB solvent absorbent for the absorption of
flammable solvents with a vapor pressure of less
than 100 mm Hg at 20 degrees Celsius.

These prepackaged products are said to be suitable for a range of
spill controls. These include: acetic acid (glacial), acetic
anhydride, acetone, acetonitrile, acetophenone, ammonium
hydroxide, n-amyl alcohol (1-pentanol), benzaldehyde, benzene,
1-butanol (butyl alcohol), butyl acetate, sec-butyl alcohol
(2-butanol, tert-butyl alcohol (2-methyl-2-propanol), butyl ether,
carbon tetrachloride, cholorabenzene, chloroform o & p-cresol,
cyclohexane, cyclohexanol, p-dioxane (1.4-dioxane), ether, ethyl
acetate, ethanol (ethyl alcohol), ethylbenzene, heptane, hexane,
hydriodic acid, hydrobromicacid, hydrochloric acid, hydrofluorine
methanol (methyl alcohol), methyl iso-butyl ketone, nitric acid,
methyl ethyl ketone (2-butanone), mercury, 2-pentanol, perchloric
acid, potassium cyanide, potassium hydroxide, 1-propanol,
2-propanol (isopropyl alcohol), isopropyl ether, pyridine,

solium cyanide, sodium hydroxide, sulfuric acid, sulfurous acid,
toluene, and xylenes.

Other manufacturers such as Mallinckrodt manufacture a spill
cleanup kit that is also marketed as the Spill Tamer. It
indicates on the label that it "... is for the control and
disposal of hazardous acid, alkali, flammable, solvent, and
mercury spills in the laboratory." The label further indicates
that it is not a first aid kit. The contents are said to include
a spill tamer absorbent, a neutralizer for acids, a neutralizer
for alkalis, a mercury tamer, a mercury collection bottle, gloves,
brush and pan, spare disposal bag and labels, and a safety
handbook. The instructions are condensed on the top of the
container and listed for concentrated and dilute acid, alkalis,
and other aqueous liquids. A second heading is given for solvents
and other organic liquids, and a third heading is given for
mercury.

Still another manufacturer, Lab Safety Supply, produces a

universal chemical spill kit said to be suitable for "... all

types of liquid chemicals (except hydrofluoric acid)." It consists
of spill control pillows of 250 ml size, nitrile gloves, chemical
splash goggles, and other materials. Other kits available

from Lab Safety Supply include a biohazard spill kit that is
designed for biohazard spills and includes autoclaveable grab

bags, spill control pillows and nitrile gloves. Another kit is for
radiocactive spills; kits are available for hydrofluoric acid

spills and mercury spills as well. Most of these kits are
considered to be able to handle approximately the same size

spill as the ones manufactured by some of the other companies.

This is not by any means the entire complement of spill control
equipment that is available for the laboratory. There is a range
of other products that are available from other manufacturers,
most of which are designed to handle the small-scale
laboratory-type spill.
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D. DRUN-HANDLING UNITS

To move spills from one location to another, a drum—-handling unit
may be needed. The drum-handling unit consists of a cart that is
designed to wheel a S5-gallon drum from one location to another
with a bottom draft or spigot on the S5-gallon drum so that the
spill, once collected, can be drained or transferred from one
location to another. The unit should also be equipped with a top
since there could be a great deal of exposure to the material and
its associated toxicity or from the standpoint of it being either a
volatile or reactive material. In such cases, separation from

the environment would be necessary. It would be quite advantageous to
have some of these units in locations where there might be spills
or leaks in a tank. The unit could be positioned underneath to
catch the spill only or stop the leak as it is occurring until

such time as the vessel in which the material is contained can be

repaired.
E. SPILKART (PROPRIETARY PRODUCT)

Lab Safety Supply manufactures and markets a cart that is designed
l to contain several different types of spill control and cleanup
equipment on the cart. Froduct literature indicates that the cart.
is constructed of a chemical-resistant structural foam and measures
l 39 inches high by 46 inches long by 21 inches wide. It is
bronze with a gray rigid polyethylene liner. It is built to
provide three trays for storing clean-up accessories and "... space
to accommodate a 3S-quart mop bucket and wringer (included)." It
l is equipped with a number of different types of equipment which
may be suitable for spill control, particularly in a laboratory or
' on a small-scale basis. The items which are contained in this
N
|

particular product include:
"Z0 Spill Control Pillows, 1-liter size
vAssortment of Printed Waste Disposal Bags

"HF Spill Cleanup Equipment

"Mercury Spill Cleanup Equipment (4 g of Hg Absorb,
and 0.9 g Hg Vap/Absorb)

"2 Chemical Spill Clothing Kits available in small,
medium, large and extra large. Each kit contains
the following equipment in a plastic storage
container:

total body coveralls, polylaminated Tyvek
nitrile gloves, pair

disposable polyethylene gloves, 1 pkg.
chemical splash goggles with fog-free lens
respirator with dust, acid gas/organic vapor
cartridges

oo0O0O
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o mercury vapor, hydrogen fluoride and dust/mist
respirators

o toxic and hazardous chemicals pocket chart

o clothing container sealing tape

"Spill Squeegees (floor and bench models)
"5 qt. Mop Bucket with Wringer

"Mop, polypropylene broom and dust pan
}Tongs, Clorox, and Liquid Cleaner
"Bench EBrush, pH paper

“"Chem/Kleen-Ups (TM), Sponge
"Rarricade Tape

"Printed Floor Sign

"Acid ard Caustic Neutralizers
"Safety Flashlight with Batteries
"Instruction BRooklet."

This particular product with the cart and all its associated
equipment is advertised for a price range of $750 for all the
equipment, or for the SpilKart only with the disposable bucket,
mop bucket, wringer, and floor sign at a price of $354.

Several different variations of this equipment are available to a
facility or firm. Depending on need, an individual might be able
to assemble all of this material from various suppliers on a car
or vehicle that would be adaptable or suitable for that
particular firm’s needs.

F. SPILL CONTROL PILLOWS

At least one manufacturer distributes an absorption type of
apparatus known as a spill control pillow. The spill control
pillow that is offered by Lab Safety Supply Company is a pillow
that consists of amorphous silicate particles that act to absorb
the spilled material. This particular firm markets these pillows
for use with acids, caustics, and organic solvents, but it does
indicate that the major exception for use would be with solutions
containing hydrofluoric acid. The firm also indicates that the
pillows are effective for absorption of hazardous biological and
radioactive spills that cannot be chemically inactivated in-situ
for safe handling.

The pillows are packaged in three different sizes with a capacity
for absorbing 250-milliliter, 1-liter, or 4-liter spills. The
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shelf life of the absorbent is indicated to be indefinite. The
price range quoted in early 1982 varies from $28.58 for a carton
of twenty 250-milliliter pillows to a price of $122.89 for 49 and
over per carton for the 4-liter pillows. The pillows are also
available with disposable bags for temporary storage and for
handling a spill-saturated pillow prior to disposal. These bags
are made of 1-1/4 mil polyethylene. The distributors of this
particular pillow also indicate that the rate of evaporation of
a liquid from the spill control pillow is reduced by polyolefin
fabric and the entrapment of the absorbed liquid by millions of
“falling particles."

The primary use of many of these pillows has so far been observed
in laboratories where a spill might take place onto a floor
surface area where the pillow can be used to fit the floor area.
Some use has been noted of this type of pillow in outdoor
locations as well. Many ofthe laboratories use this type of
equipment in instances of a toxic or hazardous waste chemical
spill. The carton size for the largest spill control pillow
provides a capability of absorbing 480 liters which is about 127
gallons.

l The general instructions that are given for the spill control
pillows indicate that "they control a highly absorptive, inert
material in a coarse bag that allows a flow of fluids into the

' absorbent. The fluid will be retained by the absorbent making it
possible to contain the majority of the spill within the bag for
easy disposal." The information continues that spill control
pillows should not be used on hydrofluoric acid spills and that

l they should be used only on one type of spill, not reused, nor
attempts made to dry out materials after using. This

h precaution is given because residues may remain which could react

' violently with other chemicals. It is indicated that with the
exception of hydrofluoric acid "... chemical spill pillows can be
used to pick up most of any liquid spills. Heavy o0ils or viscous
materials should be diluted with an appropriate solvent before

' being picked up. Also spills of highly hazardous chemicals should
be diluted before picking up to reduce the change of coming
in contact with highly corrosive liquids, toxic gases, or

I chemicals." The types of materials that are listed on the
instructions for which spill control pillows might be used include
chemical spills, biohazard spills, or radiocactive spills. The
information also provides some instructions for disposal after the

' information has been collected.

6. BOTTLE CARRIER CONTAINERS

Several manufacturers produce an insulated, cushioning-type
container that is used for bottle handling or bottle carrying.
These can be used to reduce the possibility of a bottle being
broken and a spill occurring. If the bottle is dropped within
the container, the container either cushions the fall enough to
keep the bottle from breaking or, if the bottle does break, keeps
the material contained within the packaging. This provides a
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measure of prevention as well as some amount of control if the
bottle does become broken. Bottle carriers exist both as plastic
and as rubberized products. One consideration that should be
taken into account when using this type of container is whether
or not there will be any reaction between the the substance that
is being carried within the container and the container material,
should breakge occur.

H. COWMED SORBENT PRODUCTS (PROPRIETARY PRODUCT)

Conwed Corporation produces a range of absorbent pFoducts for use
for petroleum spills. These products are made from a
biodegradable natural fiber that is treated to repel water and
absorb hydrocarbons. The fibers are also reinforced with a
special plastic net that provides additional strength for handling
the sorbents when completely saturated.

According to the product file on these products, “Conwed sorbents
can absorb and hold up to 26 times their weight in water....
Disposal of saturated sorbents is convenient. They may be
incinerated leaving less than 4% residual ash. They may be buried
in an approved dumping site. Or, if inadvertently left on the
job, they will degrade over time."

The Conwed Sorbent Pillows are designed to be used in sumps or
drains of industrial plants. The pillows are 18 inches by 24
inches by 4 inches and capable of absorbing about 2 gallons of
petroleum. The pillows can be maintained in the drain or sump for

up to 4 weeks.

The Conwed Heavy Duty Sorbent Boom is equipped with a special
olefin strip that provides extra flotation when the boom is fully
saturated. The boom is flexible and forms easily around beaches
and pilings. Each boom is 10 feet long with an B8-inch diameter. A
carton of four booms can absorb B00 pounds, or 100 gallons, of

oil.

The Conwed Disposable Containment Boom is "... designed to contain
or divert polutants floating on quiet lakes such as marinas,
lagoons, well pits, lakes, and dikes." Since this boom-type is
produced in 7-foot sections, it is easy to transport and assemble
onsite. As the boom is relatively inexpensive, it can be
discarded after use.

The Conwed Disposable Containment Boom is designed so sections may
be used singularly or joined together by sliding connectors. Each
section is 20 inches high and floats with 10 inches of the boom
extenfing above the water line. The boom is constructed of a
generally chemical-resistant polyethylene foam with closed cells.

The Conwed Sorbent Blanket comes in a roll 35 inches wide by 200
feet long by 1/4 inch thick. Rolls or large pices of the blanket
are good for use on beaches, ground areas, and sumps. A roll can
soak up 900 pounds, or 113 gallons, of oil.
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Conwed Sorbent Pads are used on small spills. The pads can be
retrieved by a tool such as a pitchfork. They can then be wrung
out for reuse. One square weighs about 4 pounds when fully
saturated and measures 17-1/2 inches square with a 1/4-inch
thickness. A carton of 10 pads should be capable of absorbing 460
pounds, or 58 gallons of oil.

1. OPALITE

Opalite is an absorbent and is indicated by the manufacturer to be
a nonflammable, inert fuller’s earth. It is said to be "...used
safely to absorb liquids of almost any description.” The
directions further suggest that one "...spread absorbent over
spilled area sufficiently to absorb liquid, allow enough time for
absorption, and sweep up with a stiff broom." This particular
product is packed in S0-pound bags.

J. DRUN REPAIR

1. INTRODUCTION. In many instances, drums that are used to
‘transport or store hazardous or chemical wastes are damaged.
Among other things, this may occur due to punctures resulting from
fork lift accidents, the dropping of drums, or rupture due to
overpacking of drums.

The cleanup of spills resulting from rupture and the repairing of
these drums is important. Spilled materials may result in

one’s slipping due to poor footing or result in injury due to
high amounts of dangerous vapor. If not cleaned up properly,
spills may spread or accumulate making a dangerous situation
worse.

Two techniques for dealing with drum repair are patching and
plugging. Each technique requires the same steps preceding the
actual repair and the same careful handling of drums after
repairs. In some cases, a container may have to be moved or
material transferred to another container before the drum can be
repaired. If a drum cannot be repaired properly, all the material
may have to be transferred.

The first step in drum repair is the proper positioning of the
drum. The point of leakage should be above the liquid level.

This prevents further leakage in the course of repair. The second
step is to contain and neutralize or clean up the spilled material.

After these two steps have been completed, the drum can be safely
repaired.

Following repair, the drum should be overpacked in a salvage drum
and properly labeled, marked, and sealed. This procedure must be
followed whether the drum is returned to the warehouse to be
emptied and destroyed, or is shipped to its original destination.
This should also be followed if the drum sits in the same location
for any period of time or if the material is transferred into a
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new drum.

2. PLUGGING METHODS. Wedging is the process used to repair
wedge-shaped or round punctures made by fork lift tines or other
hard objects. Wooden wedges or round-tapered plugs are used to
seal these punctures.

In this procedure, a wedging action is used that helps hold a plug
in place. Although given the name "wedging" to represent the
wedge used for rectangular-shaped punctures and corner splits,
round-tapered plugs are also included in this method.

|
If a puncture is large, more than one wedge may be required. A i
wedge is inserted by placing lead wool around the corners of the
hole and driving the wedge into the puncture. The lead wool will ‘
compress, thereby filling in the splits and sealing them as the |
wedge is driven in. Any protruding area is cut off that so the : . |
wedge is even with the outer surface of the drum. Next, aluminum |
or lead tape, depending on compatibility with the material, is |
applied. Enough must be applied to cover the wedge while |
remaining within the sanded area. Taped edges should be rounded |
to prevent snags that could cause tearing. ;
|
|

The next step is to wire-brush or sandpaper the drum surface
around the wedge in order to remove any paint, dirt, or spilled
material that may interfere with the application of sealant. It
should be stressed that if a drum contains a flammable material,
sandpaper ONLY should be used. A spark may result from the use of

a wire-brush.

Following sandpapering or wire-brushing, a sealant is applied.
Either epoxy, polyester, or self-hardening metalized plastics may
be used. The sealant is applied with a putty knife over the
entire area that has been taped and sanded. In each case, a resin
base and catalyst or hardener must be applied before the sealant.
Sealants can take from minutes to hours to dry, depending on
various circumstances. Epoxies generally take longer to dry, and
dry harder. Polyester resins harden more quickly and require a
clean surface. Kits for drum repair may contain different types
of sealers that are designed for various humidity conditions, drum
composition, and temperatures.

Wedging with round plugs follows the same procedure, except that
lead wool is not used. The round plugs are usually made of soft
to medium woods that will conform to irregular openings. The
restriction to the use of this type of method is that the material
contained in the drum must be compatible with wood. For example,
wedges cannot be used wi.h drums containing strong oxidizers and
certain acids.

The tire plug method is used on smaller punctures. A tubeless
tire vulcanized plug assembly is used to shoot a rubber plug into
a puncture in a tubeless tire. First of all for this method to
be used, the drum must contain a material that is compatible with
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the rubber plug. Second, the puncture must be large enough to
admit the plug tip but also must be smaller than the actual plug.
To insert a tire plug, a loaded gun is inserted into the puncture,
the handle depressed, and the gun slowly withdrawn from the
puncture. The plug does not have to be sanded flush with the drum

surface.

Washer-screw plugs are also used on small punctures. These plugs
consist of a sheet metal screw and a washer that are inserted in
a piece of neoprene. The screw serves as a plug and a seal.
These plugs can be assembled in various sizes in order to fit the
puncture. The major advantage of using the washer-screw plug is
that it creates a tighter seal on almost any contour due to
thewasher that is used. The precaution that must be taken when
using this plug is not to tighten it too much. Such a practice
would drive the screw completely through or tear the neoprene

washer.

The expanding-foam-in-bag method can be used as a means of
plugging, but is best used for temporary repairs. The seal
created by this method is not very tight and will not withstand
rough handling or™long distance transport.

This method involves the use of bags, usually made of
polyurethane. The bags are filled with a self-hardening foam
dispensed in aerosol foam. The bag is inserted into the drum and
through the puncture, then loosely twisted at the puncture. Thus,
an inner and outer compartment is formed. Simultaneously, an
expanding foam is dispensed into the compartments. Lastly, the
outer compartment is twisted off and tied.

3. METHODS OF PATCHING. There are some instances in which
patching is more desirable than plugging. One of these is when
a drum is repaired within a confined space. Other instances
for using patches include those when time is important, as they
are more quickly applied, and when the contour on which the
puncture is located is such that a plug cannot be applied.

There are four meth