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I. INTRODUCTION

This is one of a series of background documents accompanying
promulgation of the initial hazardous waste management regulations
issued under Subtitle C of the Resource Conservation and Recovery
Act. These regulations represent EPA's initial efforts to control
hazardous wastes from the point of generation, through transporta-
tion, treatment, and storage, to the point of ultimate disposal.

This document, and the others in this series, attempt to explain
why the regulations were devaloped and why they have come to be writ-
ten the way they are. In so doing, EPA addresses: {(a) the Congres-—
sional mandate for regulation, (b) the need for the regulation based
on threats and impacts to human health and the environment, (c) pre-
cedents set by state and other Federal regulations and, perhaps most
importantly, (d) analysis of and response to the many comments re-
ceived on the proposed version of these resgulations, which were
published in the Federal Register on December 18, 1978.

This background document is limiced in scope to containers and
piles and to issues concerning storage in general. Wastes are com—
monly stored and transported in containers and stored in piles. Spe-
cial requirements for transportation of containers are included in
Part 263. Wastes containing no liquids can be disposed in containers
but, under these regulations, only in accordance with the landfill
requirements of Subpart N. Disposal in piles (as opposed to storage)
must also meeé the landfill requirements of Subpart N. Treatment can

be, but is not oftem, carried out in containers and piles. Since
1



disposal in piles and in containers is covered by the landfill re-
gulations, these regulations and this background document focus omn
storage of hazardous wastes in containers and piles, and those few
instances where treatment is carried out in them.

The proposed regulatioms allowed storage only in tanks and con-
tainers. This flowed from the Agency's no-discharge view of storage.
The Agency has reevaluated it’iview of storage, and the current regu-
lations now permit storage in other devices and facilities as well,
including piles and surface impoundments. The gzeneral ragulations on
storage have therefore been incorporated as appropriate into the reg-
ulations for specific devices and facilities, and the section labeled
"storage" has been deleted. Comments on the proposed storage ragula-
tions are still relevant to the interim status regulations, of
course, and are addressed here. The Agency has also recognized that
treatment may occasionally be conducted in piles and containers,
although the regulations of piles and containers are focused on
storage.

These regulations and this document are also limited to those
standards applicable during the interim status period, i.e., during
that period between the effective date of the regulations and the re-
ceipt of a permit by a particular facility. In general, the Agency
is promulgating for interim status only those requiremedts which:

(a) can be implemented by the regulated community within the

six-month period between the time these regulations are
promulgated and their effective date, and



(b) do not require large capital expenditures for items which
require approval as part of the permitting process

(¢) can be implemented directly by the regulated community
without the need for consultation with or interpretation by
the Agency

These criteria were only used as a general guide in selecting

interim status standards. The Agency has included other standards in
the interim status regulatioms when it believed that the benefits to
be gained by a certain provision justified it. The Agency has also
revised many of the proposed standards so that the variance proce-
dures ('motes" in the proposed regulations) do not require interac-
tion with the Agency. The Agency believes that a number of the
technical requirements for design and comstruction of container
storage facilities and facilities storing in piles cannot properly be
implemented during interim status. The costs of upgrading these
facilities may be considerable, and the designs will require Agency
approval, which is properly part of the permit issuance process. The
Agency is convinced that these interim status standards for storage,
which primarily improve operating procedures, will substantially
reduce the incidence of careless and sloppy storage practices, which
have all too frequently resulted in serious problems in the past.

Rey Definitions

1. Statutory Definitions

The following statutory definitions in Sectiom 1004 of RCRA are
pertinent to the hazardous waste container and pile standards under

Section 3004:



(33)

(3)

2'

The

"The term 'storage', when used in connection with hazard-
ous waste, means the containment of hazardous waste,
either on a temporary basis or for a period of years, in
such a manner as not to coanstitute disposal of such
hazardous waste."

"The term 'disposal' means the discharge, deposit, injec~
tion, dumping, spilling, leaking, or placing of any solid
waste or hazardous waste into or om any land or water so
that such solid waste or hazardous waste or any consti-
tuent thereof may enter the environment or be emitted into
the air or discharged into any waters, including ground-
waters."

Regulatorv Definitions

following terms, which are defined in Part 261, are also key

to this area of regulation:

"Container' means any portable device in which a material is

stored, transported, treated, disposed of or otherwise hand-

led.

[Comment: The portability of containers is the primary dis-

tinguishing characteristic which separates coun-

tainers from tanks.]

"Incompatible waste' means a hazardous waste which is unsuit-
able for:

Placement in a particular device or facility because it may
cause corrosion or decay of containment materials (e.g.,
container innmer liners or tamk walls); or

Commingling with another waste or material under uncon-
trolled conditions because the commingling might produce
heat or pressure, fire or explosion, violent reaction,
toxic dusts, mists, fumes, or gases, or flammable fumes or
gases.

(See Appendix I in this background document for examples).



[Comment:

This definition has been changed slightly from the
proposed version in two ways. First, the phrase
"under uncontrolled conditions" has been added, in
response to comments, to make it clear that waste
which are commingled under controlled counditions
as a treatment process (e.g., acidic and basic
wastes for neutralization) are not '"incompatible
waste" under these regulaticns znd may, therafors,
be mixed in storage coutainers.

In addition, a subparagraph relating to the pro-
posed Air Human Health and Environmental standards
has been dropped, since those standards are no
longer part of these regulations. The elimination
of the Air Human Health and Enviroumental standard
is discussed elsewhere in this backgrouad docu-

ment. ]

@ '"Pile" means any non-containerized accumulation of solid,
non—flowing hazardous waste that is used for treatment or

storage.

[Comment :

This is a new definmition, included as a result of
the decision to allow hazardous wastes to be
stored in other than tanks and containers. Piles
are primarily used as a storage device. This

definition requires that storage in piles release



no wastes or hazardous waste constituents to the
solil or surface waters. Thus, unless the piled
waste does not leach or is protected from rainfall
and surface runoff in some manner, it must be
constructed so as to contain leachate and runoff.

, Piled wastes which do not provide this safeguard
will be considered to be landfills and will be
subject to the landfill regulations.]

» "Stcorage' means the holding of hazardous waste for a tempor-—

ary period, at the end of which the hazardous waste is
treated, disposad of, or stored elsewhere.

(Comment: This new definition expands and clarifies the de-
finition in the Act. It makes clear that the dif-
ference between storage and disposal is ome of in-
tent to remove the waste after a limited time,
rather than any difference in facilities and
equipment. ]

o '"Surface impoundment" or "impoundment' means a facility or
part of a facility which is a natural topographic depression,
man-made excavation or diked area formed primarily of
earthen materials (although it may be lined with man-~made ma-
terials), which is designed to hold an accumulation of liquid
wastes or wastes containing free liquids, and which is not an
injection well, Examples of surface impoundments are hold-
ing, storage, settling, and aeration pits, ponds, and
lagoomns.

e "Tank" means a stationary device, designed to contain an
accumulation of hazardous wastz which is constructed
primarily of non-earthen materials (e.g., wood, concrete,
steel, plastic) which provide the structural support.



The following definitions have been removed from the Part 260
regulations: storage facility, empty container, and triple rinsed.
Either these terms are no longer used or the Agency has concluded
that the regulatory definitions would add aothing to the meanings of
the terms which are obvious from their common meaning and context in
the regulations. Some or all of these terms may be defined in later

promulgations if it becomes necessary.



IT. RATIONALE FOR REGULATION

A. Statutory Authority

Section 3004 of the Solid Waste Disposal Act, as substantially
amended by the Rasource Conservation and Recovery Act (RCRA) of 1976,
as amended (42 USC §§ 6901 et. seq.), requires the Envirommental Pro-
tection Agency (EPA) to promulgate regulations establishing perfor-
mance standards applicable to owners and operators of hazardous waste
treatment, storage, and disposal facilities, as may be necessary to
protect human health and the enviromment. Sections 3004(3) and (%)
further require that these standards include, but not be limited to,
requirements with respecr to:

"(3) treatment, storage, or disposal of all such waste received

by the facility pursuant to such operating methods, tech-
niques, and practices as may be satisfactory to the Admin-

istrator"; [and]

"(4) the location, design, and coustruction of such hazardous
waste treatment, disposal, or storage facilities."

To comply with this mandate, therefore, it is necessary to
establish regulations that will assure that human health and the
environment are protected from the potential adverse effects of
storing hazardous waste.

B. Damage Cases

EPA has received numerous reports of health and envirommental
damage caused by improper storage of hazardous wastes. The following

summarize some of the more graphic cases:



(a)

(b)

(e)

In 1977, a 20,000-gallon storage tank filled with highly-
flammable waste (a solvent and ethyl acetate) exploded at a
chemical waste disposal site in New Jersey. Eleven other
storage tanks were ruptured in the blast, releasing heavy
chemical fumes., Three tanks were blown into the air and
thrown several hundred feet across the plant. The tanks
were interconnected by a common vapor recovery system,
which may have allowed the flame to spread through the sys-
tem to all the tanks. The tanks were being renovated by a
contractor at the time of the fire. The cause of the ex-
plosion is suspected to be improper welding, a lighted
cigarette, or some other worker-related incidemt. Six
workmen were killed and 30 others injured.(l,2)

An employee transferred two 5-gallon cans of waste vinyl
cyanide, and water from a still to a supposedly empty waste
drum. As the employee rolled the drum to a storage area
across the road, it exploded. Waste matarisl sprayed the
employee. The drum was thrown approximately 48 feet, wrap-
ping around a steel guard post, The employee received
thermal and possible chemical burns to both fszet. The exo-
thermic reaction that caused the drum to rupture was prob-
ably a combination of cyanoethylation and polymerization

as a result of mixing of the wastes.

In 1973, a major chemical company in Virginia contracted
with a processing firm in Alabama to pick up, haul, and
dispose of approximately 10,000 drums of aramite waste,
containing 30 to 80 percent sulfuric acid. Most of the
wastes were shipped in 208-liter (55-gallon) steel drums
and 190-liter (50-gallon) fiber drums. The wastes btought
to Alabama were never processed and remained in two open—
storage areas and in one enclosed warehouse. As a result
of weathering, physical stress, and the corrosive and harsh
nature of the wastes, many of the drums stored in the two
open areas disintegrated, and their contents spread over
the adjacent ground. Aiready present at the two open—
storage areas were piles of fibrous wastes, which were only
partially coverad with a thin layer of plastic. Ia addi-
tion to contaminating local waters {(chemical analysis of
samples of drainage water from the storage site indicated a
very high acidity and high concentrations of heavy metals),
the storage of waste at the three locations presented other
problems. In March of 1976, a fire broke out at the site
and two firefighters became ill, presumably because they
inhaled toxic fumes,(4,5)



(d)

(e)

(g)

(h)

On at least two occasions, waste storage lagoouns have bro-
ken, spilling large volumes of wastes into the Allegheny
River in Pennsylvania. On one occasion in 1968, a waste
refining sludge containing oils, acid wastes, and alkyl
benzene sulfonate flowed three miles down a tributary to
the Allegheny, killing 4.5 million fish. The dike of
another refinery waste lagoon broke in 1972, Initially,
the township lowered the dike in order to drain off the
supernatant waters. When heavy rains came, the already
weakened lagoon eroded to a point where sludge om the bot-
tom of the lagoon was released, killing 450,000 fish along
a 60-mile stretch of the river. The discharge was charac—
terized by a pH of 1.7.(6)

Lagooned wastes from a company in Nockamixon Township,
Pennsylvania, had been the source of ground water, stream,
and soil contamination. The company, which was in opera-—
tion from 1965 to 1969, bought industrial wastes from othsr
plants, extracted copper, aznd storad the rest of the toxic
liquids in lagoons. Three of the cement lagoons developed
open seams at the bottom and leasked toxic fluids into an
adjacent creek, killing all aquatic life. After am injumc-—
tion was issued requiring the wastes to be treated, the
company defaulted, leaving 3-1/2 million galloms of toxic
wastes on the site., Heavy rains, in April 1970, caused the
lagoon to overfilecw and spill the hazardous wastzs (e.g.,
acids) into the creek, which is a tributary of the Delaware
River. County officials them built a dike around the area.
Soil contamination persists at the site and the entire area
is devoid of vegetation. The wastes were finally neutral-
ized and ocean—dumped in 1971.(6)

An open gate valve 'in a retention lagoon at a chemical com-
pany in Venango County, Pennsylvania, resulted in the
release of phenolic substances in Oil Creek. Some of the
fish and turtles in the creek were killed.(6)

A firm engaged in the disposal of spent chemicals was stor-
ing and disposing of toxic chemical wastes at two Louisiana
locations., At ome of these sites, several thousand drums
of waste (some with and some without lids) were in storage.
Many of the drums were leaking, and visible vapors were
emanating from the area. All of the pine trees beside the
storage area were killed as a result of this leakage.(7)

A U.S. Army arsenal, 10 miles northeast of Denver, produced
chemical intermediates, toxic items, and munitions during
WWII. -Portions of the arsenal were leased to a pesticide

10



(1)

(i

manufacturer after WWII. The nerve agent GB was produced
by the Army from 1953~57. 1In the early 1970's, mustard gas
and GB stocks were destroyed. All industrial wastes were
discharged into an unlined basin until 1957, when a 93-
acre, asphalt-lined basin was installed for containment of
all wastes. Beginning in the early 1950's, crop damage
from use of shallow irrigation wells was reported. The
principal contaminant was sodium chloride, at 2,000-3,000
ppm levels. Other contaminants present were chlorate and a
2-4-D-1ike compound. A 12,000-foot deep injection well was
drilled in 1961 for waste disposal, but injection was
halted in 1966, when a correlation with earthquakes in the
Denver area was shown. Ground water sampling in the mid-
1950's showed widespread contamination from sodium,
chloride, and chlorate. In 1974, DIMP (diisopropylzathyl
prosphonate) from GB manufacture and DCPD (dicyclopentadi-
ene) from pesticide operations were discoverad in both
on-post and off-post shallcw wells. MNo adverse health
effects or crop damage has been found from the DIMP and
DCPD. Thirty-three other compounds, including DBCP (dibro-
mochloropropane) and fluoride, nave been reported in on-
post wells. 1In 1978, a bentomite barrier om the north
boundary coupled with an effective carbon absorption water
treatment plant, and down gradient reacharge of water has
eliminated off-post discharge of contzminants. Watar
quality in off- post shallow wells has improved. Inorganic
ions have dropped to non-toxic levels. Expansion of the
barrier- carbon absorption system is presently

underway.

A manufacturer of agricultural herbicides in Oconto County,
Wisconsin, produced salt wastes containing arsenic, 7,500
tons of which were piled for storage on a loading dock
within 10 feet of the Menominee River. The total amount of
arsenic-containing industrial waste stored at the site was
90,000 tons. Arsenic concentrations of up to 6,000 ppm

were found in ground water and councentrations of 200 ppm in
the river sediments just offshore. The ground water contam-—
ination extended to a depth of 40 feet. In the latter part

of 1978, the last of the waste was trucked away to a dispo-
sal site.(9,10

Officials found 1,500 steel drums of various hazardous
wastes, some leaking chemicals, stored in the open just
outside the city limits in Travis County, Texas. This site
is lLocated within the recharge zone of an aquifer which
supplies water for domestic and stock-watering purposes.

At a later date, investigators found another 3,000 barrels
of wastes stored in West Travis County. The wastes

11



(k)

(1

included acids, heavy metals, volatile liquids, waste oil,
and other toxic and corrosive substances. The eight
industries that contracted with the "disposal' company to
legally dispose of the wastes have agreed to repay the

State for removing the waste to a solid waste disposal
site.(ll,lZ)

Since 1867, asbestos product manufacturers have accumulated
nearly 2 million cubic yards of assorted industrial wastes
in open piles in a small Pennsylvania town. The original
generator of the wastes went out of business in 1962.
Since then, two other companies have been responsible for
enlarging the spoils piles. The atmosphere around the
piles contains asbestos fibers, as a result of wind ero~
sion. An air monitoring program, conducted by the U.S.
Environmental Protection Agency in October 1973, indicated
ambient background levels of asbestos to be 6 ng/m3. An
asbestos level of 9.6 ag/=3 was found at a plavground

near the largest wasts pile. Values obtained near active
disposal piles ramge from 114 to 1,745 ng/m3. A high pH
level in a nearby strzzm has resulted from runcff from the
piles. The State has ordered and gotten compliance for
closing of the site. The ongoing (as of October 1979) clo-
sure plan includes halting additions to the piles, stabil-
izing the piles, reducing erosion and runoff by planting
vegetation on the piles, and fencing them off., The State
is confident that the piles now present no human health
hazard. (6)

In Brooklyn Center, Minnesota, in January 1979, a wooden
storage building containing fertilizers, pesticides, and
herbicides burmed to the ground. Either a welder or a
heater, which were located at ome end of the storage build-
ing where "shop" activities (i.e., repair work) were per-—
formed, is thought to have been the origin of the flame.
The fire spread quickly through the highly-flammable,
solvent-based liquid pesticides. Large quantities of water
used by the firemen to extinguish the flame carried the 150
chemical products into a creek and onto the surrounding ice
and snow. The resulting 2,000 cubic yards of contaminated
snow, ice, and soil were disposed elsewhere. Pesticides
have been found at high levels in the ground water at
approximately 7 feet, and the top 6 to 12 inches of soil in
the creek are heavily contaminated.(13,14) While the
materials stored were products, not wastes, inkthis case,
the result would have been the same had they been waste
materials.

12



(m)

(n)

(o)

In Elizabeth, New Jersey, a hazardous waste incinerator
closed in early 1979, leaving behind 40,000 rusting and
leaking drums at the facility. Police complained of nausea

and weakness from nitric acid leaking from deteriorating

drums. EPA inspectors found many of the drums corroding
and deteriorating. Many of the drums were perched on a
drainage canal bank; others were sitting on the curb.
Rainfall runoff was polluting the canal. 15,16) 1n
April 1980, after the facility was closed by State
authorities, the site erupted in a spectacular explosion
and fire which spread possibly noxious fumes across the
city.

A hazardous waste recovery operation in Lowell,
Massachusetts, closed in 1977, leaving behind numerous
storage tanks and leaking drums £full of wastas. Runoff
from the facility was thought to be polluting the stomm
sewers and nearby surface streams., The frezz
ing cycles were thought to be accelerating de
of the drums.

v

ng and thaw-

decomposition

In 1976, a hazardous waste incinerator operator in
Shakopee, Minnesota, was forced to close by county offi-
cials due to numerous pollution control code violations.
Approximately 1-1/2 million gallons of wasctes wers left in
deteriorating drums. The air was reported tainted with
fumes. (18) 1g 1973, the same facility suffered a major
fire in its drum storage area, which took hours to bring
under control. Toxic fumes were spread over wide

areas. (18,

These damage incidents illustrate how human health and the en-

vironment can be zffected by improper storage of hazardous waste.
Unless the storage of hazardous wastes 1s strictly regulated, the na-

tion can expect similar damage incidents to continue.

Basis for the Regulation

It is clear from the language of RCRA that Congress intended the

Agency to write regulations to control storage of hazardous wastes.

The review of past damages, above, confirms the wisdom of Congress.

13



The proposed regulations were designed to eliminate problems of the

type discussed above.

To summarize, problems arise from storage of hazardous wastes

when:

(a) 1ignitable or reactive wastes explode or catch fire, expos-
ing workers and the nearby public to direct injury and to
toxic gases

(b) wastes are mixed with incompatible wastes or other incom—
patible materials, causing toxic emissions, fires, and
explosions

(c¢) wzstes are plzced in devices (tanks, Sasins, containesrs)
with which they arz incompatible, causing deterioration of
the device and resulting in leskage which, in tura, can
contaminate ground water and surface water and release
volatile matsrials to the air.

These problems also arise when treatment and disposal facilities are
used with wastes for which they were not adequately designed.

As discussed in the Introduction, this document deals with

"storage'

in general and, more specifically, with management (primar-
ily storage) of hazardous wastes in piles and containers. Not omly
are piled and containerized wastes potential sources of the human
health and environmental hazards mentioned above, but they are fre-
quently used as de facto disposal devices without any real safe-
guards. Often they are simply abandoned. The ultimate result is
often ground water and surface water pollution, poisoning or chemical

burns to animals or children from direct contact, and destruction of

vegetation from air emissions.

14



Containers (bags, jugs, drums, cans, etc.) are used not only to
store hazardous wastes, but also to ship millions of toms of pro-
ducts, many of them also very hazardous (pesticides, drugs, solvents,
and other chemicals). When emptied, unless carefully cleaned, they
can also present a significant hazard, since significant quantities
of the hazardous materials shipped in them inevitably adhere to the
walls, Most often they are burned, buried, and piled, presenting the
same types of hazards as uncontrolled dispesal of containers full of
hazardous wastes. EPA recognizes this hazard and has decided to
specify the conditions under which an empty container is a hazardous
waste under Part 261 (§261.33(c)).

In addition to RCRA, Congress previously recognized problems
with specific hazardous wastes when they passed the Federal Insecti-~
cide, Fungicide, and Rodenticide Act (FIFRA) and the Toxic Substances
Control Act (TSCA). Under these Acts, EPA developed recommended pro-—
cedures for storage and disposal of pesticides and pesticide contain-
ers, and regulations controlling storage of polychlorinated biphenyls
(PCB's).

Many states also have recognized the human health and environ-

mental threats posed by "empty" containers and by waste storage coan-
tainer areas. A number of states have developed or are developing
regulations covering storage in containers and empty containers.

In developing these regulations, the Agency reviewed these

Federal and state regulations and operating guidelines., This review

15



was instrumental in identifying regulatory optiomns and altermatives,

which were then further evaluated by EPA. Additiomally, other states

developed regulations concurrently with the development of these

regulations, recognizing the need for many of the same regulatioms.

Following is a short discussion of those standards which relate to

containers (there are no similar regulations for waste piles to the

Agency's knowledge):

Ae

EPA Recommended Procedures feor the Disposal and Storage of
Pesticides and Pesticide Containers‘20)--These recommended
proceduras were developed te implement Section 19 of the
Federal Insecticide, Fungicide, and Rodenticide Act, and
include disposal reccmmendations for managing waste
pesticides and guidelines for selecting sites, for storing
pesticides, and for inspecting storage areas. Some
guidelines for operating container storage areas are also
included. Some of the principles in EPA's regulations for
segregating wastes werzs developed in these procedures.

EPA Regulations for Polychlorinated Biphenyls(Zl)——These
regulations include standards, which were developed under
the Toxic Substances Control Act, for the storage of PCB's
and PCB wastes. They include requirements for the design of
storage facilities, for routine inspection, for control of
container leakage, and requirements for spill prevention
control and countermeasure plans (SPCC). These PCB stan-
dards presented precedents and altermatives which the Agency
used in developing these regulations.

Minnesota Hazardous Waste Regulations(ZZ)—-In regulations
recently promulgated, the Minnesota Pollution Control Agency
developed comprehensive storage regulations for hazardous
wastes. Many are directly analogous to these regulatiosas.
They include requirements that containers be closed during
storage except during filling and emptying, that the con-
tainer's construction materials or its liner must be compa-
tible with the waste with which it comes in contact, that
storage containers of incompatible wastes must be segre-
gated, and that containers must be regularly imspected to
determine if any leaks have occurred.

16



d.

Washington Hazardous Waste Regulations(23)——ln its re-
gulations, Washington State has required that hazardous
wastes be stored in closed containers. The regulations also
specify that wastes must be stored in a manner that prevents
incompatible wastes from mixing and reacting.

Texas Technical Guidelines for Noncompatible Wastes(24)--
These guidelines develop basic guidance for managing
incompatible wastes and provide alternative regulatory ap-
proaches, which were considered during development of these
regulatiouns. '

California Hazardous Waste Regulations(zs)——The California
hazardous waste regulatory program was the first substantive
program in the United States, TIncluding recently proposad
regulations, the California program is very comprehensive
and has served as a model for other states and, ind=ad, rfor
parts of the present regulations. Califormia's storage
standards include, among other things, a requirement to
separate containers containing incompatible wastes and a
prohibition on adding wastes to unwashed containers. Both
are concepts that have been further developed and incorpora-
ted into these regulations. The Agency also found regula-
tions promulgated by California 267 for used pesticids
containers to de helpful in developing the present regu-
lations.

South Carolina Regulations(27)-—50uth Carolina's pesticide
container storage and disposal regulations contain require-
ments similar to these regulations. South Caroiina's draft
Hazardous Waste Management Regulations(28) include the
following proposed standards for storage in containers.
They propose that:

¥

(a) storage containers must be covered

(b) 1if a container is not in good condition, the hazardous
waste must be recontainerized

(¢) containers must be separated or protected from each
other if they contain incompatible wastes

(d) a container must be compatible with the wastes in them

(e) a container may not be refilled with incompatible waste
unless it has been washed.

17



South Carolina also recognizes the hazardous nature of con-
tainers that contained hazardous residues. They have pro-
posed that these containers be treated to render them
nonhazardous; if not, they must be disposed of as a hazard-
ous waste.

Oregon Regulations——-Oregon's pesticide regulatioms require
triple rinsing (See §261.33(c)) as a dacontamination tech-
nique, 29 Oregon's Hazardous Waste Management Regula-
tions 0) require that hazardous waste be adequately
contained to minimize the possibility of spills or other
means of escape to the environment.

Louisiana Hazardous Waste Management Rules and Regula-
tions‘ 1) —touisiana requires that incompatible wastes
should not be storsd together, and that storage facilities
containing incompatible wastas should be sufficiently
separated to prevent zixing as a result of a spill, tank
failure, or other cause.

Tennessee Draft Hazardous Waste Management Regulations(32)
~-These regulations propose that incompatible wastes should
not be stored in common containers and that wastes should be
compatible with the containers in which they are placed.

EPA's knowledge of and familiarity with state waste storage
regulations and guidelines indicates that:

- Control of storage by states is a recent phenocmenon and
is not yet widespread. Recent activity has been, in
large measure, a result of the development of the Federal
RCRA program.

- Many permit applications to states for waste disposal
facilities also include storage facilities. The proce-
dures for waste storage are reviewed (along with the
remainder of the applicatiom) by the state persomnel, who
decide to approve or reject on a case-by-case basis.

- Most state hazardous waste storage restrictions emphasize
the protection of water resources.

~ Existing state hazardous waste storage ragulations gener-
ally involve design and operating standards.
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ITII. ANALYSIS OF COMMENTS RECEIVED ON THE GENERAL STANDARDS FOR
STORAGE: ''NO-DISCHARGE'" AND 'CONTAINERIZATION"

This section of the background document and the section that
follows discuss comments received from the public on the December 18,
1978, proposed regulations, 43 FR 243:59007. As mentioned pre-
viously, comments addressed in this background document will be
limited to those dealing with the interim status regulations for con-
tainers, piles, and storage in general. This section discusses
principally the comments on the Agency's interpretation of the defi-
nitions of storage and disposal.

A. Summary of the Proposed Regulation

The proposed regulations required that hazardous waste be stored
in either a storage tank or a storage container (§250.%44(a)), and
that the storage prevent all discharges and.emissions of wastes and
waste constituents into the environment (§250.44(b)). Although only
the '"mo-discharge" requirement was proposed as an interim status
requirement, the two igsues are so interrelated that they are best
discussed together.

B. Rationale for the Proposed Regulations

The Resource Conservation and Recovery Act of 1976 (RCRA)
defines "storage'" to mean the ". . . containment of hazardous waste,
either on a temporary basis or for a period of years, in such a man-

ner as not to comnstitute disposal of such hazardous waste'" (Section

1004 (33)). '"Disposal" is defined in RCRA as follows:
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"'Disposal’ means the discharge, deposit, injection, dump-

ing, spilling, leaking, or placing of any solid waste or

-hazardous waste into or on any land or water so that such

solid waste or hazardous waste, or any constituent thereof,

may enter the environment or be emitted into the air or

discharged into any waters, including ground waters.'" (Sec-

tion 1004(3))

In its proposed regulatioms (§250.44(b)), EPA interpreted these
definitions as prohibiting the discharge of hazardous wastes from
storage facilities. Therefore, the proposed regulations (§250.44(a))
limited storage of hazardous waste to tanks or storage containers,
the only tvpes of storage devices chat are normally enclosed to eli-
minate air emissions, and also built of sufficiently impermeable

materials to prevent sespage of wastas into wastes into ground water.

C. Comments Received on These Subjects

EPA received the following comments on its proposal to require
""no~discharge' from storage facilities:
a. The imposition of a no-discharge performance standard is:
- overly stringent and unrealistic because it is technic—
ally impossible to design storage facilities so that no

discharge occurs

~ 1inconsistent with the concept of controlled emiscions
allowed under the Clean Air Act and the Clean Water Act

- 1inconsistent with the rest of the intent of §3004 of
RCRA, which is to minimize the adverse effects on health
and the enviromnment from storage, treatment, and disposal
of hazardous waste. The standard should focus on the
"eontamination" of the air or water.

- a proper interpretation of the Act

b. Two alternative performance standards for storage facilities
were proposed:
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- the potential for discharge should be minimized

- no detrimental (or significant) discharge should occur
The following comments were submitted on EPA's proposal that wastes
be stored only in tanks and containers:

a. The requirement that all waste must be stored in storage
tanks and containers is overly restrictive because:

-~ hazardous waste may be stored in other envirommentally
sound manners

- bulk solid or semi-solid waste may not be conducive to
containerization because of the nature or volume of the

waste

b. TFlexible standards should be written for each storage tech-
nique (basins, piles, surface impoundments, 2tc.).

c. It is unnecessary to store non-volatile waste in covered
devices.

d. Organic waste and asbestos waste snould be required to be
stored in covered storage devices in order to reduce fire
hazards, airborne contaminants, and odor nuisances.

A comment was also received that greater distinction needs to be made
between storage and disposal facilities. In some cases (drilling

operations, for example), storage may be equivalent to disposal.

D. Analysis of and Response to Uomments and Rational for Final Regu-
lations

As a result of comments, EPA has reevaluated this issue and
concluded that its interpretation of '"storage," which resulted in the
"no-discharge" requirement for storage, needed to be changed. Diffi-
culties inherent in the interpretation of storage in the proposed

regulations can be summarized as follows:
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(a) Storage in lagoons, basins, piles, and open tanks appar-
ently was either: (1) not allowed, or (2) would have to
comply with the disposal requirements, many of which, such
as the post-closure care requirements, did not appear
applicable if all waste and residue were to be removed when
storage was completed.

(b) Closing of all tanks is neither necessary nor cost-
effective, since many low-volatility wastes are routinely
stored in the open with no apparent ill effects.(33)

(¢) Since wastes can be "disposed'" in landfills and lagoons
where some emissions are tolerated, there appears to be no
supportable reason for the overly stringent requirement to
enclose all storage operations. Moresover a complete ban on
all air emissions appears impraccicable.

The Agency has re-evaluated its interprestation of the defiani-
tions of "storage" and 'disposal' and the regulations that result
from this interpretation. The Agency has determined that the central
factor that separates storage from disposal is that storage is ''con-—
tainment . . . either on a temporary basis or a period of years.'
The Agency has decided, therefore, that the proper focus for regula-
tion of storage facilitates is to ensure that human health and the
environment are protected during storage facility site life, and that
owners and operators of the storage facility provide financial re-
sponsibility for closure including the costs for removal of hazardous
waste and residue for the site at the end of the temporary or finite

. . . - . 1"
period. Tnis, then, is the essence of the difference between '"stor-
age" and "disposal," i.e., whether the waste and its hazardous resi-
duals are to be removed at some point. And from the standpoint of

regulatory strategy, this is the question of most interest. There is

no inherent reason, for example, why wastes should not be stored or
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disposed in a surface impoundment—~-the technical requirements to pro-
tect the public during operation will be about the same in either
case. The temporal question is the important one: Will the waste be
removed when the facility is closed? 1f yes, then as a storage
facility, the final regulatioms: (1) should require more momney in
the closure trust fund (or acceptable alternative), since it must
cover removal of the waste; but (2) no post—closure care financial

assurance will be necessary, since the post-closure raquirements do

Hh

not apply; and (3) require a facility design (liners, etc.) suffi-
cient to protect human health and the enviroament during the life of
the site. If the wastes are not to be removed, then the rasgulations
should require a smaller closure deposit, but impose substantial
requirements, both technical and financial, for posc-closure care
because protection of human health and the environment must extend
well beyond closure.

In summary, the essential difference between ''storage'' and "dis-—
posal” is in the intent of the operator to remove the wastes at clo-
sure, rather than in whether there are any discharges.

The Agency disagrees, however, with the suggestion that "no dis-
charge' of waste liquids to the land or water is not possible. While
it may be theoretically true that "everything is permeable to some

extent,"

as a practical matter, the permeability of the construction
materials (steel, councrete, etc.) commonly used for storage devices

is so low that the rate of liquid escape is not measurable or detect-

able without highly sophisticated equipment, unless the integrity of
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the structure has beea breached. The purpose of the regulations is
to detect leakage from the storage structure as a result of damage to
it, not seepage through relatively impermeable materials. Any signi-
ficant leachate or liquid waste leakage into the surrounding soil
constitutes a faiiure of the storage device and may pose a potential
threat to ground water and surface water supplies. Thus, standards
for containers and tanks focus on the prevention of leaks and require
remedial actions following leak detection.

The Agency has decided to delate the special storage section and
allow storage in piles, basins, and surface impoundments, provided
they are designed to minimize discharge to the surrounding environ-

ment.

i

With the deletion of the requirement to complately 2liminata
emissions from storage facilities, the technical requirements for any
one type of device are essentially the same, whether it is used for
storage, treatment, or disposal. (The one exception imvolves those
few requirements which are necessary for post-closure ground water
protection in the case of disposal.) Any specific requirements for
storage are incorporated in the specific facility sections (tanks,
basins, impoundments, etc.). The Agency believes that this modifica-
tion to the regulatory format will make it easier to determine just

which regulations apply to each type of facility.

E. Summary of Interim Status Regulations

As a result of these comments, EPA's final interim status stor-

age regulations:
24



a. allow storage in containers, piles, tanks (open or closed),
and surface impoundments, and

b. do not contain a special section (formerly §250.44) on stor-
age. Any special requirements applicable to storage in spe-
cific types of facilities (tanks, piles, impoundments, etc.)
are now included within the regulations covering specific
devices (tanks, impoundments, etc.)

This section will deal with those comments and issues which are
relevent to the interim status standards for containers. Some of the
comments relate to the proposed regulatory section of general storage
which has been dropped from these final regulations. Those comments

are relevant to tanks, surface impoundments and storage devicass as

well as to containers.
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IV. ANALYSIS OF COMMENTS RECEIVED ON STANDARDS FOR STORAGE IN
CONTAINERS

SUBJECT: COMPATIBILITY

A, Summary of Proposed Regulations

The proposed regulations required that storage tanks and con-
tainers or their liners be compatible with the waste to be contained
(8§250.44(h)) and that the incompatible wastes be physically separated
(§250.44-2(d). Additionally, the proposed regulations prohibited
placing hazardous waste into an unwashed storage tank or container
that previously held an incompatible waste (3§250.44(i)).

B. Rationale for the Proposed Regulations

Reactions between incompatible substances may produce potential-
lv nazardous conditions, such as heat generation, fires, =xplosicns,
or the release of toxic substances (see Paragraph (2), Section II A
(Damage Cases) for examples of this type of incident). If such reac—
tions occur in closed systems, such as tanks or sealed comntainers,
the heat and pressure generated may cause the container to explode.
Reactions between a waste and the wall of a container, tank, or other
device may weaken the structure or cause a leak. The intent of the
proposed regulations was to prevent this type of damage by preventing
hazardous waste from coming in contact with container construction
materials or other wastes with which it is incompatible. Appendix I,

attached, gives examples of incompatible wastes.
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C. Comments Received on this Subject

a. The prohibition on placing hazardous waste into a storage
tank or container which previously held an incompatible
waste is unnecessary, particularly when:

~ the container or tank is empty

- the container or tank is suitable for both caustic and
acidic substances

b. Hazardous waste should not be added to any unwashed con—
tainer, since workers at a facility may not know what the
container previously held or how, if at all, the new waste
will react with the waste which was previously stored in the
container.

D. Analysis of and Response to Comments and Rationale for the Final
Regulations

(1) Incompatibility Requirement is Unnecessary

Unless tanks or containers are cleaned (washed)., they are seldom
completely empty. The pumps and drain valves used Zor emptying 2
drum or tank are seldom capable of removing the last drops and, in
any event, waste adheras to the walls of the containers. Thus, even

' the residues

though a tank or container may be essentially "empty,'
that are left may react adversely with a '"new" waste to be stored in
the tank or container; hence, the need to wash the tank or container
before placing another waste in it if the "new'" waste is incompatible
with the original waste.

Even though tanks or containers may be suited to both acidic and
basic wastes, reactions between them can generate heat and gases
which are sometimes toxic or explosive. Such reactions can be vio-

lent, especially for the more concentratad acids and bases. There

are also other potential reactions between incompatible wastes which
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should be considered. An incident occurred in Califormia when hot
chromic acid waste was inadvertently added to a drum containing
methylene chloride waste from degreasing operatioms. The workshop
was sprayed with chemicals following a violent eruption.(3) In a
similar incident, a violent exothermic reaction occurred during the
transfer of vinyl cyanide waste to a supposedly empty drum. (3)
Therefore, compatibility of the container or tank construction mater-

ial with both types of wastes does not make mixing them in the same

()]

container safe. 1If, however, the ensuing reactions ars within the
limits specified in the general requirements for ignitable, reactive,
and incompatible westss (§265.17(b)) then acids and bases may be
mixed in the same tank or container. Wastes may also react with the
tank or drum comstruction materials For example, certein plastics are
softened and dissolved by aromatic solvents (e.g., polyvinyl chloride
(PVC) is softened by methylethyl ketone (MEX). Such reactioms could
cause accelerated deterioration of a container, leading to release of
its contents (leaking). Therefore, the compatibility requirements of
the regulations are necessary for tanks and containers, just as they
are necessary for other devices.

As a result of comment, the Agency has broadened the container
compatibility requirements to provide that wastes stored in contain-
ers must be either comstructed of or lined with materigls which are
compatible with the waste. This addition recognizes that it is the

material which comes into contact with the waste which is important
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in determining compatibility. Thus, plastic—lined steel containers,
a common design, are acceptable for a variety of wastes which are
compatible with the plastic, but not the steel. In such cases, the
plastic liner must be capable of containing the waste such that con-
tact will not take place between the steel liner and the waste.

(2) Workers May Add Incompatible Wastes

The training programs mandated by §265.16 are designed, among
other things, to teach the facility personnel which wastes may be
incompatible, and familiarize them with the precautions on mixing
incompatible wastes. If owners and operators carry out comprehensive
training programs, the danger of workers not recognizing when wastes
are incompatible and mixing them in the same container should be
minimized.

The Agency believes, however, th