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I. INTRODUCTION

A. Purpose and Scope

Under the authority 1in Subtitle C of the Resource Conservation
and Recovery Act of 1976, EPA is promulgating interim status
standards for storage, treatment, and disposal of hazardous waste
in landfills.

Draft regulations were proposed for public comment on
December 18, 1978. Comments were received at public hearings and
in writing. This document provides the rationale for the
regulations and responds to the comments received.

This document is divided into four parts, followed by
references and appendices. Part I, Introduction, describes the
purpose and scope of this document, the legislative authority for
the regulations, and key definitions used in their development.
Part II, Need for Regulation, explains the basic public health
and environmental problems which show the need for regulation in
this area. Part III, Synopsis of the Proposed Regulation,
summarizes the proposed regulations. Part IV, Analysis of Issues,
comprises the bulk of this document. For each issue, it discusses
the proposed regulation and its rationale, comments received and
the Xgency's response including any new information obtained, and
the final regulatory language.

B. RCRA Mandate for the Regulation

Section 3004 of Subtitle C of the Resource Conservation and
Recovery Act of 1976 (P.L. 94-580)(RCRA) required EPA to promulgate
regulations establishing standards, applicable to owners and

operators ©f hazardous waste treatment, storage, and disposal



facilitles, as may be necessary to protect human health and the
enviromment. Section 3004 further reguired that such standards
include, requirements respecting (1) the location, design,
construction, and opera*ion of hazardous waste treatment, disposal
or storage facilities, (2) records of hazardous wastes treated,
stored, or disposed, and (3) reporting, monitoring, and inspection.
Landfills are common means of disposing of hazardous wastes, and
are therefore covered by Section 3004,

Section 3005(2) also provides a psriod of interim status for
owners and operators of existing facilities for tresatment, storage,
and disoosal 0f hazavdous wastes. After the effective date of
the regulazions, %Zreatwment, storage, and disposal may not be
carried out excevnt in accordance with a permit issued under
Section 3005. However, persons who have applied for a permit and
who have notified EPA 0f their activities, shall be granted

nterim status and treated as though a permit had been issued.

=

=

nterim status thus applies between the effective date of treatment,
storage, and disposal regulations and the date on which a permit
is issued to a particular owner Or operator.

A complete rationale for establishing interim status standards
and rassponses to the public comments on that subject are presented
in the preamble to the Parts 264 and 265 regulations and in the
background document entitled "General Issues Concerning Interim
Status Standards .“

This background document on interim status standards for
landfills addresses the specific standards applicable to landfills

during the time a facility is under interim status.



C. Definitions

Definitions pertinent to the landfill regulations are:
(1) "Active portion" means that portion of a facility where
treatment, storage, or disposal operations are being or have been
conducted after the effective date of Part 261 of this Chapter
and which is not a closed portion. (See also "closed portion"
and “inactive portion".)
{2) "Closed portion" means that portion of a facility which an
owner or operator has closed in accordance with the approved
facility closure plan and all applicable closure requirements.

(See also "active portion" and "inactive portion".)

(3) "Constituent" or "hazardous waste constituent” means a
constituent which caused the Administrator to list the hazardous
waste in Part 261, Subpart D, of this Chapter, or a constituent
listed in Table 1 of §261.24 of this Chapter.

(4) "Container" means any portable device in which a material is
stored, transported, treated, disposed 0of, or otherwise handled.
(5) "Disposal” means the discharge, deposit, injection, dumping,
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.

(6) "Disposal facility" means a facility or part of a facility

at which hazardous waste is intentionally placed into or on any

land or water, and at which waste will remain after closure.



(7) "Zxisting hazardous waste management facility" or
facility" means a facility which is in operation, or for which
construction has commenced, on or before Ocwober 21, 1976.
onstruction has commenced if:

(1) The owner or operator has obrained all necessary Faderal,
State, and locel preconstruction approvals or permits;
and either

(2a) A continuous physical, on-site construction program has
begun, or

(2b) The owner oOr operator has entered into contractuzl
obligations -~ which cannot be cancelled or modified
without sudstantial loss -- for construction of the
faciliztv to be completed within a reasonable tinme.

(3} "rFacillizv" means z2ll contiguous land, and structures, other

mprovements on the land, used for treating,

t,.

appurtanances, and
storing, or disposing hazardous waste. A facility may consist of
several trezaument, storages, or disposal operational units (=.q.,

one or more landfills, surface impoundments, or combinations of them).
(9) "rree liguids"* means liquids which readily separate from

the solid portion of a waste under ambient temperature and pressure.
(10) "Ground water" means water below the land surface in a zone

of saturation.

(11) "Hazardous waste" means a2 hazardous wastz as defined in

§261.3 of this Chapter.

(12) "Inactive portion" means that portion of a £facility which is

£fective date 0f Part 261 of this Chapter.

ﬂJ

not operated after the

(S2e also "active portion" and "closed portion".)

iscussion in Part IV o his document.

o
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* Revised definition. See
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(13) "Incompatible waste" means a hazardous waste which is
unsuitable for:
(1) ©Placement in a particular device or facility because it
may cause corrosion or decay of containment materials (e.g.,
container inner liners or tank walls); or
{ii) Commingling with another waste or material under
uncontrolled 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 Part 265, Appendix V, of this Chapter for examples).
(14) "Individual generation site"” means the contiguous site at or
on which one or more hazardous wastes are generated. An individual
generation sits, such as a large manufacturing plant, may have
one or more sources of hazardous waste but is considered a single
or individual generation site if the site or property is contiguous.
(15) "I1andfill"* means a disposal facility or part of a facility
where hazardous waste is placed in or on land and which is not a
land treatment facility, a surface impoundment, or an injection well.
(l6) "Iandfill cell"* means a discrete volume of a hazardous
waste landfill which uses a liner to provide isolation of wastes
from adjacent cells or wastes. Examples of landfill cells are
trenches and pits.
(17) "Ieachate"* means any ligquid, including any suspended
components-in the liquid, that has percolated through or drained

£rom hazardous waste.

* Revised definition. See discussion in Part IV of this document.
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(18) "Liner"* means a continuous layer of natural or man-made
matsrials, beneath or on the sides o0of a surface impoundment,
landfill, or landfill cell, which restricts the downward or
lateral escape of hazardous waste, hazardous waste constituents,
or leachate.

(19) "Operator" means the person responsible for the overall
operation of a facility.

(20) "Owner" means the person who owns a facility or parit of a

{(21) "Partial closur=" means the closure

u

f a discrete part of a

O

facility in accordancs with the applica®le closure reguirements

-

of Parts 264 or 265 of this Chapter.,

1y

Or example, partial closure

a trench, 2 unit operation, a landfill
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cell, or a pit, while other parts of the same facility continue
in operation or will be placed in operation in the future.
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(12) "Run-off"* means any rainwater, leachate, or o

that drains over land from any part of a facility.
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(23) "Run-on"** means any rainwater, leachate, or othe

~—

that drains ovar land onto any part of a facility.

(24) "Solid waste" means a s0lid waste as defined in §261.2 of
this Chapter.

1T, NEED TO REGULATE

A. Potential for Environmental Damage

EPA files contain many examples of environmental damage £from

improper land disoosal of hazardous waste. Although damage to

* Revised definition. See discussion in Part IV of this document.
** New definition. See discussion in Part IV of this document.



ground water is the most common occurrence, improper land disposal
has resulted i1in surface water and air pollution as well. The
following discussion describes reported incidents involving the
contamination of all these media as well as pub;}c health damage
that has occurred.

An EPA ground water report, entitled "The Pravalence of
Subsurface Migration of Hazardous Chemical Substances At Selected
Industrial Waste Disposal Sites,"1 investigated the likelihood of
ground water contamination at hazardous waste land disposal sites.
In this study, ground waters at 50 land disposal sites which
received large guantities of industrial waste were sampled and
analy;ed. The sites selected were all located East of the
Mississippl River, were representative of typical industrial land
disposal facilities, and were situated in a wide variety of
geologic environments. No previous contamination of ground water
with hazardous substances had been reported at these facilicies
before sampling, and wastce disposal had been in progress for a
minimum of 3 years. At 43 of the 50 sites migration of one or
more hazardous constituents was detectad in the ground water.
Twelve potentially hazardous inorganic constituents were detected
in ground waters above background concentrations. The five most
fregquently occurring were selenium, barium, cyanide, copper, and
nickel in that order. Organic substances that were identified in
ground waters included PCBs, chlorinated phenols, benzene and

derivitives, and organic solvents.

At 26 sites, potentially hazardous inorganic constituents in
the ground water from one or more of the monitoring wells exceeded
the EPA drinking water limits. Of the potentially hazardous



substances, selenium most freguently exceeded drinking water
limits, followed by arsenic, chromium, and lead.
Conclusions drawn from the study are:

1 Ground-water contamination at industrial land disposal sites

is a common occurrence.
2. Hazardous substances from industrial waste land disposal

migrating into and with ground water.

rh

sites are capable ©

3. Few hydrogeologic environments are suitable for land disposal
of hazardous waste without somz risk of ground-water
contamination.

Continued develomment of programs for monitoring industrial
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waste land disposal sites is ne

impact on ground-water guality.
5. Many old industrial waste disposal sites, both active

and abandoned, are locat2d in geologic environments

where ground water is particularly susceptible to contaminacion.
6. Many was:te disposal sites are located where the underlying

aguifer system can discharge hazardous substances to a

surface-water body.

B, Actual Damage Incidents

Numerous incidasnts of damage which resulted £from improper
land disposal are contained within EPA files. Some of those
documented damage cases which support the need for these regulations

are summarized below.



Ground Water Contamination

A landfill in Jackson Township, New Jersey was closed after
it had contaminated approximately 100 drinking water wells.
Analysis of water samples showed the presence of chloroform,
methylene chloride, benzene, toluene, tricgloroethylene,
ethylbenzane and acetone. Residents claim that premature
deaths, kidney malfunctions, kidney removals, recurrent
rashes, infections and other health related problems are due

to the contaminated water supplies.2

An indust

'

ial landfill in South Brunswick, New Jersey has
been identified as the source of contamination of a number
of residential wells adjacent to the facility. Significant
levels of chloroform, toluene, xylene, trichloroethane ana
trichloroethylene have been found in well water .3

A New Hanover County, North Carolina landfill which has
accepted municipal and industrial wastes since 1972 has
contaminated an underlying aquifer and several domestic
wells to the extent that the water is hazardous for human
consumption and other uses. Chemicals found in the residential
wells at levels sufficient to adversely affect human health
and the environment include tetrachloroethylene, benzene,
vinyl chloride, trichloroethylene and 1,2-dichloroethane,

all carcinogens, as well as methylene chloride and lead. In

addition the presence of chlorides, dichlorophenol,

chlorobenzene, iron, manganese, phenol and zinc, have rendered
the water unfit for human consumption due 0 exirame bad

taste or odor.%



A company which engages in the distillation, recovery and
disposal of industrial solvents in Southington, Connecticux
has, through its improper handling, storage and disposal of
hazardous wastes, contaminated the groundwater causing the
closure of three of the citv's six wells. Chemicals found
in the wells at leveals which may adverselyv affect human
health include: tetrachloroethylene, chloroform,

trichloroethylene, 1,1,1,-trichloroethane, dichloroethane

and carbon tetrachloride. In addition, soils and crops in

jop

the vicinity show very high levels of lead, reportadly from
open burning of wastes at the site.d

Chemiczal wastes in barrels were buried in zTwo Plainfield,
Connecticut gravel pits which resultad in groundwater
contamination. The owner of the site was fined $25,000 and
is paying for site cleanup, estima<ed at $750, 000.°

Wastes from a chemical company in Canton, Connecticut were
disposed of in a dump between 1969 and 1972, Solvent type
chemicals including carbon tatrachloride, methyl ethyl
ketone, trichloroethylene and chloroform have contaminated
eleven Canton wells. The estimated costs of extending water
lines from nearby communities range £from $145, 000 to $379, 000.
The present owner of the dump has been ordered tc clean up
the site.”

Tannery waste disposed of in the Saco, Maine town dump
resultd in the contamination of private drinking water wells

with chromium, iron and manganese.B

\o



Il1legal dumping of chemical wastes in Rehobeth, Massachusetts
resulted in the contamination of private wells and threatened
a reservior. Among the chemicals identified were toluene,
trichloroethylene and ethyl acetate. The site was cleaned

up by the State at a cost of $125,000.°

Chemicals dumped into a gravel pit near Lunenburg, Massachusetts
has resulted in the contamination of both deep and shallow
wells. Among the chemicals identified are benzene and toluene .10
Disposal of benzene, toluene, dichloroethylene, and other
organics by an organic chemcial manufacturer in 2cton,
Massachusetts led to the loss 0f 45 percent of the municipal
water supply. The company has agreed to pay for cleanup.ll
Seventeen private wells adjacent to a landfill at Exeter,

New Hampshire were found to be contaminated with phenols,

one of which was 750 times drinking water standards. The
town has approved a $200,000 bond issue to supply public
water to the area.l?

The Bristol, Rhode Island landfill has three illegal dump
sites of chemical wastes. Toluene and trichloroethylene

have been found at the site. The adjacent marshland and at
least eleven wells have been contaminated by the site.l3

A Cumberland, Rhode Island landfill has been implicated in
the closing of four municipal wells which became contaminated
bv tetrachloroethylene and l,l,l,—trichioroe‘-ihane.l4

A Deptford Township, New Jersey landfill which accepted
chemical wastes resulted in the contamination of well water

with cyanides and phenols at levels twice the recommended

drinking water standards. In addition, fires have been



reported at the site and workers have complained of skin and
eye irritation as well as nausea.l5
Iocal residents began complaining in 1975 about water

contamination in the area of a South Brunswick, New Jersevy

1)

landf£ill. The site had accepted all types of chemical

wastes, and significant amounts of organic chemicals were
detected in six nearby wells. The State ordered the site

ifer is estimated at $300, 000.16

o

closed; however, damage to the aq
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The 102nd Street landfill in Niagara Falls, New VYork was

hazardbus wastes from the 1940's
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to 1972. Lindane and tetrachlorovenzene and phenol have
been found to nave migrated from the disposal site. Tha
estimated cost to clean the site is Sl6,500,000.17

The "S" area landiill in Niagaraz Falls, New York was utilized

for the disposal of hazardous wastess between 1947 and 1975,
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oroethylene and benzene hexachloride ars migrating £rom

Tetra
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the site and are enctering the public dripking water supply.

Remedial measures to clean this site are estimated ac $50,OOO,OOO.13
In mid 1979, a mixture of waste oil and organic chemicals

were found to be pouring from an abandoned mine shaf%t into

the Susguehanna River at Pittston, Pennsylivania. The river

is used for recreational purposes and for downstrezam drinking

water supplies. To date approximately $500,000 has been

expended on the site and $830, 000 is needed for site assessment

and emergency containment. It is estimated that §$10,000,000

will be needed to £fully remedy the problem. 19
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A landfill in Lehigh County, Pennsylvania which received
industrial wastes contaminated a well which supplied water

to about 50 homes. Excessive levels of phenols, ethyl actate
and trichloroethylene were present in the well water .20
Rainwater and groundwater percolating through a landfill in
Wilmington, Delaware produced a leachate conﬁaining high
concentracions of iron, chlorides, ammonia, heavy metals and
dissolved organics. The leachate migrated from the site and
into the deeper Potomac aquifer used extensively in New

Castle County for a water supply. At a cost of over 51,000,000
the Countv has installed wells to intercept contaminaced
groundwater in order to prevent the contamination of the

public water supply wells .21

Investigation of a landfill in Hillsborough County, Florida
showed volatile organic groundwater contamination of six

wells, three of which were for private residences and two wells
which served as community water supplies. Pending a long

term solution, the County Health Department has instituted a
bottled-water distribution program.22

A landfill in New Hanover County, North Carolina which

received industrial wastes has been shown to have contaminated
17 private wells in the vicinity. Approximately twenty
additional private wells are in danger of becoming contaminated.
The County is providing drinking water to residents with
affected wells and plans are proceeding to provide a permanent
outside water supply to the area. Court action is also
proceeding against the State, County and operators of

the landfill. s

13



Leachate from a landfill accepting industrial waste near
Aurora, Illinois has contaminated nine wells. Owners of the
wells were forced to hook-up to the city of North Aurora's
water lines.Z2%

An industrial landfill near Elkart, Indiana is *the suspected
source of contamination of six private wells with chromium
at levels over 100 times the EPA drinking water standards.

The problem was medied” by digging deeper wells. A recent

USGS study is evaluating the extent of groundwater contamination.22

Q
h

In 1973, high levels trichloroezhylene (TCE) were found

=

n the well of a private rasidence near 0Oscoda, Michigan.
Over the following five vyears, seven other private residential

ells and an industrial well became contaminated. Th
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spected source is the open duunping of TCE on the site of a

n
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arby auto parts plant. Pablic water has been supplied to
the residents at a cost of $140,000.26

Two illegal dumpsitss in Gakland County, Michigen have bheen
named as the source of PCB's, toxic solvents and other
chemicals found in local wells in August 1979. Approximately
2000 drums were dumped at the sites 12 to 14 years ago. The
cost to remove the drums from the site is estimated at $SOO,OOO.27
Extremely high levels of PCB's in fish have resulted in an
advisory ageainst consuming f£ish £rom 129 miles of the
Sheboygan, Mullet, and Onion Rivers in the State of Wisconsin.
One suspected source of the chemical is the Tecumseh Products
Company, which used wastes containing 10,000 parts per

million PCB's as £ill in the Sheboygan River floodplain.



Remedial measures have been.initiated by the Wisconsin
Department of Natural Resources.?28

Instead of properly disposing of some druns containing
unidentified residues, a disposal company dropped them at a
dunp locatd in Cabazon, California. A heavy rain unearthed
the drums, which gave o0ff poisonous gases and contaminated
the water.29

An o0ld gravel quarry near Spokane, Washington was used to
disposing aluminum processing wastes until closed by a county
order. The shallow perched water table has been contaminated
by chlorides. The county has issued an order directing
remedial actions at the site. Thes owner has agrzed to do
additional groundwater monitoring and to evaluate alternative
remedial measures.30

Water that had been used to wash RDX (a high explosive) out
0f shells leached from a dpmp in Kitsap County, Washington
and contaminated groundwater. The U.S. Navy spent $150, 000
on a monitoring program; final costs might reach $1,000,000.31
Grasshopper bait, a pesticide containing arsenic trioxide,
was being buried on a farm near Perham, Minnesota between
1934 and 1936. 1In 1972, 36 years later, a well was drilled
near the burial site to supply water for employees in a

newly built office facility. Eleven of the thirteen employees
of the facility became 1ill from arsenic poisoning. Two
regquired hospitalization and treatment. One lost the use of
his legs for about six months due to severe neuropathy.

Analysis of the well water revealed arsenic levels of 21,000 ppb.



(The USPHS Arinking water standard is 50 ppb). The area of
disposal was located twenty feet from the well, Estimated
costs for solving the problem range form $2500 to $25, 000, 32
A landfill near Montague, Michigan began operations in the

1

1950s and continued untii 1970. A va

H

ietv of materials

were buried at the site including brine softening sludge,
hexachlorocyclopentadiene, asbestos, and flyash. Approximately
400,000 cubic yards of wastes were disposed and the ground
water has been contaminatad as a result of improper operations.33
A disposal site in Salt Lake City received waste tars and
acidic bitumens from the 1320s until 1957, The volume oZ

waste recsived is at least 37,000 cubic vards. Ground water
contamination by 0il and grease has been detected both up
gradiasnt and downgradient from the site due to ground water
mounding at the site.33

A landfill in Egg Harbor Township, New Jersey, has hzen ths

-

depository of large guanctities of organic and inorganic
industrial wastes. In 1973, +this landfill was orderad by

the State not to accept any more industrial wastes since
laboratory analysis of samples from nearby observation wells
established the existence 0f a ground water pollution problen
invelving several chemical contaminants. Lead concentrations
in the observation wells have been analyzed up to 18 ppm.
(The U.S. Public Health Service mandatory drinking water
standard for lead is 0.053 pmn.) A municipal water supply
well field, situated within 0.6 miles (1 kilometer) of the

area of contamination, has not been affected; however, it is
being regularly monitored because of the obvious threat.3s

6



A disposal site in Hardeman County, Tennessee received
pesticide wastes from 1964 to 1972. Compounds disposed
include endrin, dieldrin, aldrin, heptachlor, and isodrin.
Evidence of water contamination was discovered as early as
1967. Several private wells have been abandoned. otal
costs to clean up the area are estimated at nearly $6,OOO,OOO.35
In 1974 in Dover Township, New Jersey a total of 148 private
wells were condemned because they contained hazardous organic
chemicals. Sources of the contaminants include the Township
landf£ill and an illegal chemical waste dump on which hundreds
of thousands of gallons of petrochemical wastes had been
stored and dwnped.35

A creosoting company near Minneapolis operated a disposal
site between 1917 and 1972. In the 1930's a tar-like tast=
was detected in municipal and private wells which were
abandoned for deeper ground water. In 1972, phenolic
compounds were detected in the deeper municipal wells. At
least $20,000,000 will be required to clean up the ground water ,33
A variety of drummed chemical wastes were buried in the Hvde
Park (N.Y.) Dump between 1953 and 1975. This site replaced
the ILove Canal Dump when that site closed. Toxic materials
have been found in monitoring wells near the site,35

A chemical manufacturing company has been dunping arsenic-
containing wastes since 1953 a2t the LaPounty Dump Site along
the Cedar River in South Charles City, Iowa. This chemical
£ill covers approximately 8.5 acres and contains an estimated

27,000,000 cubic feet of chemical sludge. In addition to

various forms of arsenic, the site also contains phenols,

ey



orthonitroalinine, nitrobenzene, etc. The situation poses a
serious threat becaus2 the underlying fractioned limestone
bedrock is where 70 percent of Iowa ra2sidants obtain their
drinking and irrigation water. At one point toxic chemicals
from LaBounty were found in the drinking wazer at Watarloo,

50 miles downstream on the Cedar River. In December 1977,

the company was ordered by the Iowa Department of ZInvironmental
Quality to close its shop and cease dumping at LaBounty.

The estimated cost of removal of these toxic wastes is about

1))

$20,000,000.36

Surface Water Contaminacion

Between 1240 and 1970, the PCB-contaminated waste 01l was
dunped cn land close to the Housatonic River at Pittsfield,
Massachusetts. Surface wat2r runoff has resulted in very
high PCB levels in the river.3
Approximately 1,000 gallons of petroleum based cleaning

fluids were dumpaed at a landfill in Haywood Countv, North

s

Carolina in 1974 and leaked into a tributary of Homing Creek.
Cattle died after drinking £from the polluted wazer .38
Ieachate from a company's toxic chemical dump near Sheffield,

Illinois has been charged by the Illinois Attorney General's

Q
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tield.

)
h
1

office with causing a major £ish kill in a lake near She
Powdered pesticides, including DDT, toxaphene, lindane and
Alpha and Beta Benzene Hexachloride, killed several hundrad
fish in a Southeast Austin pond. The pesticides had been
dumped in paper bags into an Austin, Texas landfill.
Bulldozers constructing a baseball field unearthed the

chemicals, and rain washed them into the pond. In August, 1379

8



construction in the park ceased while officials removed the
contaminated soil.40

Until approximately June 1970, Besech Creek, Waynesboro,
Tennesses, was considered pure enough to be a source o:f
drinking water. At that time, waste polychlorinated biphenyls
(PCBs) from a nearby plant began to be deposited in the
wWaynesboro city aump site. Dumping continued until April 1972.
Apparently the waste, upon being off-loaded at the duunp, was
pushzd into a spring branch that rose under the dump and

then emptied into Beech Cre=k. Shortly after depositing of
such wastes began, an oll substance appeared in the Beech
Creek watears., Dead fish, crawiish, and waterdogs were found,
other wildlife which used the crezek were also affected (e.g.,
two raccoons were found dead). Beech Creek had been used

for watering stock, fishing, drinking water, and rscreation
for decades. Presently, the creek seems to be affected for
at least 10 miles (16 kilometers) from its source and the
pollution 1s moving steadily downstream to the Tennessee
River. Health officials have advised that the creek should
be fenced off to prevent cattle from drinking the water .33

A number of disposal sites near Pickens, S.C. have received
PCB-contaminated equipment, capacitors, and transformers.
PCBs have been found in the waters near these sites.

Approximately $2,000,000 will be needed to clean up the area.35



Ground and Surface Water Contamination

Izachate from a Morristown, Tennessee dump containing
municipal refuse, DDT, DDE, DDD and dieldrin polluted nearby
wells and odors emanated from a leachate-polluted stream.

TVA produced a final closing plan which included a two foot

43

£inal cover and plastic covering of the pesticide disposal area.
Betwean 1971 and 1973 a chemical company near St. Louis,

Michigan disposed of wastes containing at lzast 161,400

pounds of PBB's into a CGratiot County landfill. Significan=z
traces of P3B's and variocus levels of other contaminants are

presently being found in ground and surface wats:s in and
around the landfill site. A slurry wall trench system o
contain the wastes is being developed.%2

A chemical company buried tons of brine, asbescos, fly ash
and deadly pesticides on its factory sits near Montague,
Michigan. Included in this were as many as 20,000 drums\
that were leaking wastes resulting from the manufacture of
the pesticide precurser C-56. In 1979, State offices
discovered the highest levels of dioxin ever measured in
Michigan. Chemicals from the landfill have leached into the
groundwater, contaminating private wells and into White laka
which flows into Lake Michigan less than a mile away. The
chemical company has agreed ¢o install a purge well system

to intercept contaminared water before it reaches Whi:ze
P

Leke. Cleanup estimates range £rom 315,000,000 to $300, 000, 000. 43
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Since 1948, a company at Jacksonville, Arkansas manufactured
chlorophenoxy herbicides including 2,4-D and 2,4,5-T.

Chemical wastes, such as dioxin and chlorinated hydrocarbon
insecticides, are buried at eight locations. Traces of

dioxin were discoverad in the sediment of a nearby creek and

a downstream bayou; both of which have been quarantined by

the state health department. Soil contamination has been
documented. The cost to cleanup the site may exceed $4,000,000.44
A petroleum processor in Baton Rouge, Iouilisiana has dumped
hazardous wastes into a waste disposal site. Heavy rains
transported the chemicals to an adjacent 550 acres of farmland
which damaged vegetation and killed 160 cattle. Cleanub

costs are expected to be substantial.43

The Stringfellow Class I Disposal Site operated near Glen
Avon, California from 1257 to 1972. During that time
32,000,000 gallons of waste were received containing sulfuric,
nitric, and hydrochloric acids, zinc, lead, mercury, and
chromium. Toxic contaminants have been transmitted to the
ground and surface waters and air pollution f£from the
evaporation sprayers has been suspected.35

In May 1974, three dead cattle were discovered on a power
company's recently acquired farm property near Bryan,
Illinois, and pathological examination established that the
cattle had died of cyanide poisoning. Further investigation
revealed that the approximately 5-acre area, which is a part
of a large property set aside for a nuclear power plant, had

been for several years a repository of large guantities of toxic

2.1



industrial wastes. Tha former owner of the property used iz

h

to dispose of industrial waste his hauling companv collected,

The power company hired a consultant to study the environmenta

damage on the property and to recommend clzan-up procedures.
The subsegquent studyv documented extensive harm to wildlife

ion. MNearby soils and surface and ground watsers

t

and vegeta
were heavily contaminated with cyanide and chromium. It is
not yet known when farm crops can safely be harvested on the

affected property again.33

—

Disposal S:

Ma jor Public ﬂealth Damage Caused By Chemicals Migrating Zrom

An old landfill on Neville Island, Pennsylvania which had

receivead municipal refuse and miscellaneous industrial wastes

was being made into a public park whan site develomment was
p A

B

indefinicely stopped in the spring of 1972 after complainzs

<

o)

of a high rate of health problems among workers. A field
invastigation of chemicals uncoverad at the park included
benzene, phanols, cyanide, mercury, coal *ar residuess and
parathion.47

The most highly publicized contamination incident by toxic
chemicals occurred at the Love Canal industrial waste site
in Niagara Falls, New York. Chemical wastes wers disposed
of at the site for approximately 25 vears, until about 1953.
Only of late have problems at the site become known to the
public. Eighty-two chemicals, 11 of which are suspected or

known carcinogens, were found on the surface and leaking

into the basements of homes that were constructed in the

area. Two hundred thirtv-nine families in the immediate area

22
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were evacuated, and their homes were purchased by the State
government; in February 1979, about 100 more families -- those
with pregnant women or children under two years of age living
within a 20 sguare block area around the canal -- were urged
to relocate. The report of the New York State Health
Commissioner, which appeared in August of 1978, cited "growing
evidence of ...subacute and chronic health hazards as well

as spontaneous abortions and congenital malformations."” A
subsequent State Healih Department study, released in February
19738, showed a higher than expected frequency of miscarriages,
birth defects, and low birth weights.

Between $3 and 4 billion in lawsuits have been filed by
victims seeking compensation for health and property damage.
An additional $8,000,000 from the State and EPA is being
used to contain the wastes on-site in an effort to minimize
or eliminate additional damage. The site was declared a

Federal disaster area, making this the £first time that Federal

disaster relief funds were made available for a man-made disaster.

Explosions and Fires

Used chemical drums were dumped in a Carrollton, Kentucky
landfill and later retrieved by a man for use as garbage
cans. When using a torch to cut the tops off the drums, the
chemicals inside exploded. The flying debris severed the
foot of a 5 year old boy.48

In Chester, Pennsylvania, a chemical fire at an industrial
disposal site resulted in the hospitalization of firemen

overcome by toxic fumes. Volatile organics including

methacrylic acid and a variety of aromatic hydrocarbons were

23
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identified at the site. addition, a wa<ter sampling

program revealsd concentrations ©f chromium, copper, nickel

and lead substantially in excess of drinking water standards.

The minimum cost to clean up the site is estimated at $1,250,000,4%°%
A combination 0f aluminum dust, magresium chips and concentrated
phosphorus ignited while being compactad at a landfill near

Everett, Washington in 1974. Firemen applied wat2r, which

worsened the situation; two firemen were subseguently thrown

1)

th

from a front end loader, but escapesd 1 irefighters

o]

jury.

th
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extinguisned th2 surface firs dDut the burnad underground
Two sites in Garv, Indiana operated by the same £firm in the
mid-1970's accepted general industrial hazardous wastz
including plating wastes, solvents, acids and cyanida. 3Both
sitzs weras scenes 0Of explosions and fires. The cause of one

of the fires bhas been established as the result of mixing

acid solvents. The owner has abandoned both sitzss and the
extent of contamination of the socil and ground and surface
watar has not vei bezen determined. At least $6, 000,000 will

be reguired to clean up the two sites.32
In October 1975 an equipment operator at a disposal site in
Cook County, Illinois, struck a drum filled with ethyvl

second

Q
th

acetate. The man died three days later as a result
and third d4egree burns .36

A load of empty pesticide containers was dglivered to a
disposal site in rFresno County, California. Unknown to the

site operator, several full drums of an acetone/methanol mixture
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were included in the load. When the load was compacted by a
bulldozer, the barreled waste ignited, engulfing the bulldozer
in flames. The operator escaped unharmed, but the machine
was seriously damaged, In the ensuing fire pesticide wastes
were dispersed.36

At a2 dunp in Contra Costa County, California, a large nunber
of drums containing solvents were deposited in a land£fill.
In the immediate area were leaky containers of concentrated
mineral acids and several bags containing beryllium wasztes
in dust form. The operators failed to cover the waste at
the end of the day. The acids reacted with the solvents
during the night, ignited them and started a large chemical
fire. There was Ossible dispersion of beryllium dust into
the enviromnent. Inhalation, injestion or contact with the
beryllium dust by personnel could have led to serious health
consequences .3

A disposal site in central California accepted a load of
solid dichromate salts and dumped it in a pit along with
pesticide formulations and empty pesticide containers. For
several days thereafter, small fires erupted in the pit due
to the oxidation of the pesticide formulations by the
dichromate. Fortunately, the site personnel were able to
extinguish these fires before they burned out of control.

There were no l1njuries, or property or edquimment damage.36



Toxic Fumes Resulting from Mixing of Incompatable Wastes

In Ios Angeles County, a tank truck emptied several thousand
gallons of cyanide waste onto raiuse at a sanitary landfill.

Another truck subseguently deposited several thousand gallons

-

of acid waste at the same location. Reaction between the
acid and the cyanide evolved large amounts of toxic hydrogen
cyanide gas. A potential disaster was averted whan a local
chlorine dealer was called to oxidize the cyanide with

chlorine solution.36

(_))
h

At a sanitary landfill near Bundalk, Marvland, a 2,000-gallon

o]

liquid industrial waste load containing iron sulfids, sodium
sul fide, sodium carbonate and sodium thiosul fate, along

with smaller guantities of organic compounds, was discharged

into a depression atop a earthcoverad arza of the £ill.

When it reached eight to ten feest below the point of discharge,

the liguid started to bubble and fume blue smoke. The smoke
cloud guickly =ngulfed the truck driver and disabled him.
Several nearby workers rushed to his aid and were also
disabled. During the clean-up operation, one of the county
firefighters also collapsed. All six of the injured were
hospitalized and treated for hydrogen sulfide poisoning.

The generation of hydrogen sulfide was probably due to the
incompatibility of the waste with some of the landfill
materials since the pH of the waste was measured to be 13
before it left the plant. It may also have been caused by

the instability of the waste .36
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In July 1278 a truck driver died as a result of unloading
chemicals at a Loulsiana disposal site. t least 16,000,000
gallons of material contaminated with sul fur compounds,
alkyl chloride, and sulfuric acid have been accepted at the
site. A minimum of $17,000,000 will be requir=d to clean up
the site.36

Explosive or Hazardous Gases Migrate from Landfill

Volatilization of hexachlorobenzene (HCB) £from landfilled
wastes as well as from direct emissions into the air from
industrial plants in Darrow, Louisiana resulted in the
settlement 0f HCB on pastures. This led to the biocaccumulation
of HCB in the tissues of grazing cattle. Evidence of
widespread contamination resulted in a quarantine of livestock
produced over a 100 square mile area.°>1

In the spring of 1973, residents near the lLees Lane landfill
in Iouisville, Kentucky experienced flash fires around water
heaters and unusual gas odors in their homes. The landfill
has received municipal and industrial wastes, including

vinyl chloride wastes, for a number of years. Methane gas

was being generated in explosive levels in the land£ill and
migrating into nearby homes resulting in seven families

being evacuated. tudies aré now underway to determine the
most appropriate way to control the gas migration. A gas

recovery sys<em is being considered.34
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Formation of Water Soluble Toxic Substances from
Ruptured Drums

In Riverside County, California, several drums of phosphorus
oxychloride, phosphorus thiochloride and thionyl chloride

=

were improperly dropped off at a dump. Later during a f£lood,

the drums were unearthed, ruptured, and washed downstresam.

They resleased hydrogen chloride gas and contaminated the warter,30

Wind Dispersal of Hazardous Waste

Since 1867, asbhestos product manufacturers have accumulated

nearly 2 million cubic yards of assorted industrial wastes
Y Y

D
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in 2ven piles in a small Pennsvlivania town. Th igin

genarator Oof the wastes went out of business in 19

nce

(o))
o
)
e

then, two other companies have Deen responsible for enlarging

the soolls piles. The atmosphere around the piles contains

()

asbestos fibers, as a resulc of wind erosion. An air
monitoring program, cowducted by ths U.S. Environmental
Protection Adency in October 19273, indicatead ambient
background leavels of asbestos to be o ng/m3. An asbestos

9.6 ng/m3 was found at a playground near the largest

i

level o

=
'.J
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waste pi . Values obtained near active disposal piles
range from 114 to 1,745 ng/m3. A high pH level in a nearby
stream has resulted £from the piles. The State has ordered
and gotten compliance for closing the site. The ongoing (as
of October 1979) closure plan includes halting additions to

the piles, stablizing the piles, reducing erosion and runoft

by plantinc vegetation on ths piles, and fencing them off.

-3

ha State is confidant that the piles now present no human
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A similar asbestos waste pile exists at Hyde Park, Vermont.
The plle was approximately 400 feet high, approximately 2600
feet long, and approximately 1000 feet wide as of September
1973. At that time the site contained 20 million metric
tons of tailings. The site had been in use for 15 years at
that time, Percentages of chrysotile asbestos in samples of
debris from the tailings pile ranged from 12.7 to 21.1.
Ambient concentrations (away from the site) ranged from 3 to
13,600 ng/m3; average concentration Qas about 1300 ng/m3.
Windblown emissions from the tailings pile averaged 500
ng/m3. In this case emissions £rom mining, milling, and
roadways probably contributed significantly to ambient

/
concentrations .22

=
-
-~

SYNOPSIS OF PROPOSED PREGULATIONS
The proposed regulations for landfills were specified in
Section 250.45-2 of the proposed hazardous waste reculations

published in Federal Register on December 13, 1978 (43 FR 58946-59028).

The landfill regulations were divided into the following sub-sections:
a) Site selection
b) Construction and operation
c) Closure, and
d) Post-closure care.
In addition, certain requirements applicable to all facilities,
such as waste analysis and recordkeeping and reporting were
specified in General Facility Standards, §250.43 and in §250.45,

of thz proposed regulations.

29



Those portions oZ the above landfill standards applicable

during interim status were propoased in §250.40, "Purpose, 3cope,

and applicabilizy.”

The content of the proposed full set o0f landfill regulations

is summarized below. It is followed by a2 summary of the rtions

of —hose standards which were proposed as applicable during
interim status. Then a synopsis 1s presented o

f those portinas of

the General Facilicy

[6)]

tandards proposed as applicanie to landfill

disposal during incer

status which are now addressed in the

+

(9%

landfill interim status standards. rFinally, additions to the

intarim stactus stazndards are listed, with a brie

I'h

ax planation ©

(1Y
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A. Summary of Proposed Regulations

1) Si

e Selection

The proposed regulations specified that:

o

The landfill not be in direct contact with navigable water.

The bottom of the landfill liner be at least five feet above
the historical high water table.

The landfill be at least 500

£ rom functioning public
or private water supply or live

£ a
tock supply.

Variances to the second and third of these requirements wera al-

lowed bazsed on demonstration by a permit applicant to the Regiomnal

Adminiscrator that water contact or contamination could othe—wise be

reventad, and that a ground-water monitoring system was in place and

was being maintained.

2) Construction and Operation

Requirements included:

(e

Minimization of erosion, landslides, and slumping.

Compactibility of the liner with al

§—t

waste to be landfilled.

Recording the exact location o0f each hazardous waste and the
dimensions and contents oi 2ach cell with respect to

_permanently surveyed bench marks.

Disposing of incompatible wasta2s in separate landfill cells.

€ by an amoun:i of

Surrounding each container of liquid wast
bin 1 of the liquid con-

sorbent material capable oI absor:
tents of the container.

Pronibicion of ignitable, volatile, and reactive waste from
being placed in a landiill unless it could be demonstrated

that airborne contzminanis would not exceed certzin lavels

and the structurzl integrity of the impoundment contalnment
systam would not be damaged througn hesat generatilon, Iires,
or explosions.



Prohibizion on placing bulk liquids, semi-solids, and sludges
in a landfill unless the waste is 2vaporazted and/or
stabilized or treated ir the landfill o rzduce its liquid

o r inczease i solids co

utent so that a nonflowing
ate the presance of Iree

Diversion structures to prevent surface run-off from emtering
ne that Tun-oifi

v
“he facilizy unless the owmner/oparztor can show
would not enter the £ ity
g and treating surface water whizh has been in con-
th the active por: the landfill, or disposing
ne run-off as 2 haz wasce unless 1t Is found not to
zardous per zhe Subpart A criceria, or dischargiag in
accordance with NPDZS rsquirements.

Inscallation of a gas collection systiem where gases ars gan-
erzzad in a landfill, unless it can be demonstrated that
thare would be no fire or explosion potential.

s for daily zcvar (six inches)
by the owner/opercator.

Required containmen: sysc2m design, including:

[~ b

}—+

- speciiication regerding na

(81

vrel in-place soi

S

U

- two altarnative designs, speci

'n

ving:

- number and placsment of liners

~ soil liner thickaesses and permeabiliczies

- use oI a leachate collection and removal system

- minimum thicknesses, permeabhilicy, and lifatime of
artificial liners

ions on soil types acceptable for use in the

T

cmanc
- ipstallacion of a lesachate collaction syscem.

Tiances to severzl of these requirsmants were allowsd if che
applicant could dsmons:zzate equivalent performance of alter-

signs to the Regional aAdzminiscrator.
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Requirement for ground—-water and leachate monitoring syscems.

Specifications for the design of a leachate collection and
removal system.

Requirements for removal oif leachate from a leachate collec-
tion system.

tioa of maximum permeability for soil underlying a2
i system.

Closure

The proposed regulations required:

Placing a final cover over the landfill consisting of:

- at leas:t 15 centimetars (6 inches) of clay soil with a per-
mz2ability of less than or equal to 1l x 10-7 cm/sec,
underlving:

~ 45 centimezers (18 inches) of soil capable of supporting

indigenous vegetazion, of wnich

- the top 6-inches must be topsoil.

A variance was provided allowing different soil thicknesses and

permeabilities 1if it could be demonstrated that equivalent perform-

ance would be achieved.

Wnere trees or other deep rooted vegetation is to be plantad
ot the completed landfill, the final cover must consist of at
le 3-feet 0f soil overlying th2 6-inch clay soil cap,

C
nless it could be demonstratad that such vegetation would
not penetwate the 6-inch clay cap.

of the cover must not exceed 33 percent.

es exceed 10 percent, horizontal tevraces

fficient to withstand a 24-hour, 25-year
of the terraces was also specified.)

Alternative grades and terracing were permitte
be demonszratad that pooling and erosion would b

€Y
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4) Post-closure Care

The regulations required :the following during the post-closure
period of 20 years:
o Mzintenance of the soil integrity, slope, and vegestative cov-
er of the final cover and all diversion and drainage

sZruztureas.

o Maintenance of the ground-water and leachate monitoring sys-
fems.

0 Maintenance of surveyed bench marks.
o Mzintenance of any gas collection znd control systems.

o Restricting access to the landiill.,

o Tne post-zlosure r
i radioactive

buildings for hab 0
waste nad been disposad.

B. Summzrv of Propesed Interim Scztus Steundacds
Tn2 proposad intarim status standards for landfills includad the

following parts of the above standards:

1) Operatinz Reguiremants

o Recordingz the exac:t locztion 0f each hazardous wasce and zhe
dimensions and comntents of each cell with raspect to
permanently surveyed bench mazks.

-
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o Disposing of incompatible wastes in separatz landfi

o Surrounding ezch container of liguid was:te by an amoun: of
sorbent material capvable cf z2bsorbing all of che liquid con-
tents of the container.

[§%]
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Closure (A1l of the closure regulrements listed above.)

3) bost-Closure Care (All of the post-closure care reguirements listed

above. )



4) Applicable General Facility Standards

In addition to the above reguirements the proposed interim
status standards included certain waste analysis, recordkeeping,
and reporting requirements which were applicable to all facilities.
These requirements were listed under the heading of Manifest
System, Recordkeeping, and Reporting reguirements in the proposed
regulations and interim status standards, but have now in part
bean incorporated into the interim status standards for landfills.
Additional manifest, recordkeeping, and réporting reguir=ments
applicable to all facilities described separately in Subpart E of
the £inal Interim Status Standards.

The proposed waste analvsis, recordkeeping and reporting
requirements included:

° Waste analysis to determine the hazardous constituents
and properties of the waste prior to initial disposal;
verification of certain properties of each shipment of
waste received; and periodic comprehensive analysis of
waste 1f there were indications of changes in composition;
Recordkeaping and.reporting to include an operating log,

a record of the guantity and description of each waste
received, locations where each waste was treated or
disposed and the methods and dates of treatment or
disposal, ths results of the waste analysis performed,
monitoring data, reports of visual inspections, and
records of incidents requiring initiation of a contingency

plan.



C. Additional Standards to be Included for Interim Status

Finally, there were certain reguirements proposed in the

fuil regulations for landfills, but not in the proposed inierim

4+

status standards, which the Agency feels should be added to the
interim sitatus reguiraments.
The rationale the Agency has used in selecting those standard

to be applicable during interim status is described in the preamble

(&8

to the Parts 264 and 265 regulations and the background document
entitled "General Issues Concerning Intariim Status Standards.
Since +the interim status standards apply prior to the time a
permic application is acted upon, the applicable standards have
generally been limiced to those which would not involve intervretation
or prior approval by the permitting official, involve large

capital 2xpendizures, or reguire more than six months for

compliance. As thev have been reformulated, the reguiremenzs for

ignitable, reactive, and incompatible wastes now come within

However, these criteria were only guldelines in developing
the interim scatus standards, and e2xceptions have heen made for
reguirements of unusual importance where the benefits to be gained
from early implementation were judged to substantially outweigh
the disadvantages. The Agency believes that the regulations
listed below meet this standard for reasons which are outlined in
the detaliled discussions of the individual regulations:

° Restrictions on placing bulk or containerized ligquids or

wastes containing frse liquids in landfills

° (Collection and management of surface water run-off from active

portions of the landfill



Also, the following reguirements, which were not part of the
proposed full set of standards or the proposed interim status
standards for landfills, have been added to the current interim
status standards:

Control of wind disperal of hazardous waste,
° Special requirements for empty containers.

The rationale for these additional standards is explained in the
applicable sections of Part IV of this background document.

Except for allowing an additional 12 months to meet the reguirements
for control of run-on, run-off, and disposél of liquid wastes or wastes.
containing frze liguids, the Agency believes that these reguirsasments
meet the general critzria for interim status standards.

Iv. DISCUSSION OF THE COMMENTS

ISSUE: DEFINITION OF LANDFILL

»

A. Proposed Definition

"Hazardous Waste ILandfill" means an area in which hazardous
waste is disposed of in accordance with the reqguirements of
§250.45-2.

B. Comments Received

Severa; commenters noted that "hazardous waste landfill" and
"sanitary landfill" are defined. However, within the regulations
"land£ill", which is not defined, is the most commonly used
designation. They point out that this could lead to confusion
since the requirements for the two types of landfills are
substantially different.

C. Analysis of and Response to Comments

EPA agrees that "landfill"” is the most common term used
throughout the regulations. Since these regulations are entirely

concerned with the proper management of hazardous waste, EPA has
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decided to define only the term "landfill" ir terms of disposal
of hazardous waste, for the purpose of these regulations. Thi s

clarifies that "landfill" always refers 0 2 hazardous wasts

Hh

land£ill and enables use of the abbreviated terminology in the
text 0of the regulation. Any time the term "sanitary landfill" is

meant, it is not abbreviated to "landfill."

the term landfill" has been

th

In addition, the definition o
modified. Rather than referring to the landfill standards to
define ths term, the revised definition defines it as a
hazardous waste disposal facilityv which is not a land treatmant

facilicy, a surface imcoundment, or injechion well.
Y 3

1

D. R isad Definition

(]
<

"ITandfill" means 2 disposal facility or r of a facility

whare hazardous waste is placed in or on land which is not a2 land

o

acility, a surface impoundment, Or injection wel

h

treatnant

)

ISSUE: DEFINITION OF CELL

AL Proposed Definition

2s prooosed, “cell" means a portion of waste in a landfill
which is isolated horizontally and vertically from other portions
0of waste in the landfill by means of a soil barrier which meets
criteria specified in Section 250.45-2(b){14).

B. Comments on Proposed Definition

1) Some commenters felt the regulations should define landfill

cells and subcells. Two similar definitions for each cf these

were proposed:
° "Iandfill cell”" means the discrete volume of land excavated

and lined and intended for long~-term storage and isolation

of hazardous solid waste.
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° "landfill cell" means the discrete volume cof land prepared
and intended for long-term storage and isolation of
hazardous solid waste.

"ILandfill subcell"” means a discrete volume within the
landfill cell dike to provide segregation of incompatible
hazardous waste.

° "Iandfill subcell" means discrete volume within the
landfill c2ll to provide segregation of incompatible
hazardous waste.,

2) Rather than address the whole landfill facility, it was
suggested that ths regulations for closure, post-closure care, and
financing be specifically tailored to fit the individual
characteristics of each part of the site (cell) in terms of
engineering and f£inancial arrangements. Thus, all references in
the regulations under Part 250 to landfills should be changed to
land£ill cells unless the word landfill refers to facility. This
would "better reflect actual technology in use today at disposal
facilities," and would “"conform to the permit concept of individual
landf£ill cell permit requirements and closure procedures."

3) There are other suitable materials in addition to soil
that can be used for a barrier in the definition of "cell."

4) "landf£ill" (integral to this definition) was not defined.

cC. Analysis of and Response to Comments

The term "cell" was defined in the proposed regulation for
use with the seciion dealing with the disposal of incompatible
wastes in separate cells. Commenters apparently suggested adding

subcells because 0f the emphasis they placed on cells as discrete

o)
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entities which could be separatelyv closed and covered by separate
financial arrangements. The final regulation incorporates such a
concept Oof cells as discrete entities and as a volume providing
isolation of incompactible wastes. Under this appréach, the
concept o0f a subcell is unnecessary, bhecause a subcell would mee=x

inition of cell.

th

the de
As suggestéed by the comments, the reference to "a portion of

waste in a landfill” was rsplaced by "the discrete volume of a

-

" This makes the cell a2 part Of the disposal facilicy

=
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rather than a volume 0f waste and helps in addressing individu:

cells in the regulatory and permit framework., It may be appropriata
to apply daifferent engineering and financial arrvangemanits £or fhe

closure and post-closure care (also the design and operation) of

the separate cells in those instances whare a landfill cell is

\—

essencially a "mini-landfill." This, however, is restricted to

ere
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those instances where such individual treatment does not inter
with the ability of the landfill owner or operator or EPZ or
State permit-writer/inspector to design, operats, maintain, or

monitor ths whole facility, and where the individual ce2lls or

group of cells are large enough that it makes sense to address
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them separately (=.g., to close
In the regulations, we have not addressed this issue explicizly
(i.e., how to close, etc. an individual cell), but the concept of

a "closed portion" and the flexibilitv of the closure and financieal

-

responsibility arrangements allows this approach. For example,

separate permits may be issu=2d for separate portions of a facility
where the site 1s so large that two totally different hydrogeological

regions are encountered, two totally different types of hazardous

40



wastes are being disposed of, one portion is operating for a
period of time then closed out and another part opened, etc.

We agree there are other suitable materials in addition to
soil that can be used as a barrier in a cell. Therefore, the
term "soil barrier" has been deleted and only "isolation" with
use of a liner is reguired.

D. Revised Definition

"Iandfill cell" means the discrete volume of a landfill
which uses a liner to provide isolation of waste from adjacent
cells or waste.

ISSUE: DETINITION OF LINER

A, Proposed Definition

"Liner" means a layer of emplaced materials beneath a surface
impoundment or landfill which serves to restrict the escape of
waste or i1ts constituents from the impoundment or landfill.

B. Comment on the Proposed Definition

1) It is not clear whether reguirements using this term
would result in the appropriate barrier on the sides as
well as the bottom and in some cases the top of the
impoundments and landfills. A liner may encapsulate an
entire disposal cell.

2) The definition of liner should be broadened by specifying
that it includes not only emplaced materials, but
naturally occurring materials which may be found beneath
a surface impoundment or landfill.

3) Liner should be defined to include emplaced materials

inside storage tanks and containers.

4\



c. Analysis and Response to Comments

EPA concurs with the comments received on the proposed definition

liner., After review of the comments and the proposed definition,

Ft

o}
the sole use of the term "beneath" may not convey placement of a
lin=2r on the bottom and sidés of the facilizy, which was originally
intended. Obviously this is n=cessary in order to adeguately
rastrict not only downward but also lateral escape of waste,
waste constituents, or leachate from the landfill or surface
impoundment.

Ths omission 0f natural or naturally occuriang in-place
rom the definition was an over sight bf EPx. This is
avident by the fact thai ragquirements throughout the proposed
land disposal regulations specify that liners be constructed of
natural soil macarial or man-nade (artifical) materials. The

revised definition is further broadened by defining liner as "a

(1)

continuous layer of natural or man-made materials...", thus
eliminating any confusion about liner matarial having to be

in-place o be "natural.” In other words a liner can be a layer

th

of any material which functions to restrict the escape 0f wastes,

waste constituents, or leachate. The Agency decided to refer to

liners inside storage tanks and contalners by the term "inner liner.

A discussion of this term may be found in the background document
for §260, General Definitions.

D. Revised Definition

"Liner" means a continuous laver of natural or man-made mztarials,
bensgath or on the sides 0f a surface imooundment, landfill, or
land£il) cell, which restricts the downward or lateral escapes cof

hazardous waste, hazardous waste constituents, or leachate.
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ISSUE: DEFINITION OF LEACHATE

A. Proposed Definition

"Iesachate" means the liguid that has percolated through or
drained from hazardous waste or other man emplaced.materials and
contains soluble, partially soluble, or miscible components
removed from guch waste.

B. Comments on Proposed Definition

1) The word "miscible" should be changed to "immiscible".
2) The word "contains" should be changed to "which may
contain", because ligquids which p2rcolate through waste

may not always pick up components of th2 waste.

C. Analysis of arnd Response to Comments
The Mgency agrees that the word "immiscible", rather than
"miscible", is the correct word to use when referring to the

insoluble components contained in a liquid. However, the wording

of the revised definition does not use either term because leachate

may contain both immiscible (inscluble) and miscible (soluble)

components. Therefore, to simplify the definition, it has been

revised to "..., including any suspended components in the ligquid..."
To clear up any confusion concerning the use of the word

"contains" in the proposed definition, it is not used in the

revised wording of the definition. The Agency believes that

leachate results when any liguid drains from or percolates through

hazardous waste and that the leachate includes any suspended

components in the liguid.

N
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D. Revised Definition

"leachate" means any liguid, including any suspended components
in the liguid, that has percolated through or drained from hazardous
waste.

ISSUE: DEFINITIONS OF COVER MATERIAL AND FINAL COVER

a, Proposed Dsfinitions
1) "Cover material" means soil or other material that is
used to cover hazardous waste.
2) “"Final Cover" means cover material that is applied upon
closure of a landfill and is permanen<tly exposed on the

surface.

B. Comments on Proposed Definition

No comments ware received on these definitions.

C. Final Definition

The Agsency believes that it 1s essentially obvious what ths

meaning of these terms are, they take no special or unusual meaning
in the regulation that i1s not conveyed by the words themsslves
without any definition. Therefore, they are not definad in the
final regulation.
ISSUE: SURFACE WATER RUN-ON CONTROL
a. Definition

The proposed regulations did not define or use the term
"rupn-on." Rather, the term "run-off" was used to refer both to

water running onto a facility from outside the facility, and to
water running off the facility. Since these two types of run-off
are treated differently in these regulations, the 2Agency decided

that it would be clearer if it adopted different terms for them.



Thus, "“run-on" is defined to mean "any rainwater, leachate, or other
liguid that drains over land onto any part of facility." Further
discussion of the term "run-on" is included in the_ discussion of

the term "run-off."

B. Proposed Requlation

The regulations proposed for general status, although not
for interaim status, required that run-on (as the term is currently
defined) be diverted away from the active portion of a landfill
by diversion structures capable of handling a 24-hour, 25-year
storm unless the owner or operator could demonstrate to the permit
writer that the local topography would prevent run-on from entering
the facility (§§250.43(b) and 250.45-2(b)(7)). The purpose of
this standard was to minimize the amount of liguids entering the
landfill facility. Run-on controls prevent (1) erosion, which
may damage the physical structure of the landfill, (2) the surface
discharge of wastes in solution or suspension, and (3) the downward
percolation of run-on through wastes, creating leachate. Control
is accomplished by constructing diversion structures to prevent
surface water run-on from entering the active portion of the
land£ill facility.

Precipitation can create large amounts o0f surface water
runoff which can enter or even flood a landfill. Landfills which
are below surrounding grade are particularly vulnerable since they
can serve as sinks for the collection of rainfall or snowmelt
run-on. This water may damage the physical structure of a
landfill through erosion or carry éway wastes in solution or

suspension. Sufficient water may collect to allow overflow (run-off)
of hazardous wastes or hazardous waste constituents to suriace
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water. rfuthermore, any water which is allowed on the surface of

a landfill may percolate downward through wastes creating leachate
and contributing to the static head within the site. To avoid
these potential environmental threats, every effor£ should be

made toO minimize run-on inco landfills. This may be achieved by

£

the construction of dikes or drainage ditches capable of diverting

(RN

run-on from landfill. The diversion capmacity of control structures

should be based on a prediction of maximum storm frequency for

h

tha active life 0f the Zacility.

cC. Discussion Comments

Q
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S2e page 49 for a list of summarizzd commenits received on

standard.
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Comment was received that the proposed regulation implied
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£fill, and
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hat 2all rup-on would have to be diverted £rom the lan
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h equlacions should specify the capacity 0f the &
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st ure in ta2rms of the useful 1lifé of the landfill.
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The Agency believes that the main aresa of concern for
protection of hwnan health and the environment is the active
portion of the landfill, not the landfill facilizy as a whole (as
may have been suggested by the language of the proposed regulation).
It is at active portions that run-on is most likely (1) to seep
nto the exposad waste, contributing to the formation of leachate,
or (2) to erode wastes, or constituents of them, carrying them
away in run-off. The Agency reguires in these regulations that
all surface water run-on be diverted from active portions.
Diversion of run-on may be accomplished by locating the active

portion in areas where the topography naturally prevents ruh-on
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to the active portions of the landfill, or by sloping or contouring
the land, building ditches and culverts, or building dikes. The
capacity of diversion structures should be determined by the

owner or operator considering site topography, size of drainage
area, and size of the active portions.

Comments were received suggesting that the proposed standards
be modified to allow the owner oOr operator the flexibility to
either divert surface water run-on or collect and treat all of
the surface run-off, as long as Clean Water Act effluent limitations
were complied with. The Agency disagrees. EPA believes that
such a standard allows the unnecessary infiltration of water into
the land£fill.

The Agency has determined that diversion of run-on is
appropriate for inclusion in the intsrim status standards. Run-on
control is for active portions only. The PAgency expects that
rup-on diversion structures, where needed because of topography,
will most likely be earthen dikes or berms, or ditches, which can
be erected with earth moving eguipment commonly found at landfills.
These structures can be temporary, and can move with the active
portions as material i1s added to the landfill. Such structures
can be designed and maintained adequately during interim status
without case-by-case review by permitting officials.

A 12 month delay is allowed for compliance with this
requirement so that operators will have the adequate time to
make anv necessary topographic and hydrologic determinations and

complete construction.

D. Tinal rRegulatory Len

naege
=

L().

See the following section on surface water run-off control.



ISSUE: SURFACE WATER RUN-OFF CONTROL

A, Definition
The proposed ragulations defined run-off to mean "that

portion of precipitation that drains over land as surface fiow.'

No comments were received on the definition itself. However, the
prooos2d general regulations and these regulations specify differ
requirezments for rur-off from the active vortion of the facility,

and for what is now called "run-on" -- liguid flowing over land

[}

toward the facility. Thus thz Agency has chosen a different term

for the latcter

ition, the Agency's concern with run-on and run-off
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extended to more than precipitation, and included leachate a
other liguids that may flow over the surface, either from or onto
a facility.

Since run-off usually has been in contact with wastz or
leachate sesps £rom active portions, and since run-off sometimes
is collected via a leachate collection system, it is usually
contaminated. Thus, it is usually impossibles to differentiate
between rainwater run-off and leachate run-off at the active
portion of a landfill. Because of this, the2 proposed definition
of "run~off" has been revised to "any rainwater, leachate, or
other liquid that drains over land...". This change clarifies

that more than just precipitation must be collected.

B. Proposed Regulation

The regulations proposed for general status, although not

=)
=

n

for interim status, required that run-off that has been in contact

with active portions of the facility must be collected and treated

+
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or disposed of as a hazardous waste unless it was analyzed and
found not to be a hazardous waste, or unless it was collected and
discharged under an NPDES permit (§250.45-2(a)(8)). 1In addition,
the structures to accomplish this were reguired to -be able to
handle the run-off expacted from a 24-hour 25-year storm (§250.43(c)).
The obhjective of these regquirements was to reduce the potential for
off-site migration of contaminated run-off to land or to waters

of the United States. There have been a number of damage incidents
caused by mismanaged or uncontrolled contaminated run-off from
landfills. Several of these incidents are briefly describ=d above.
These damage cases indicate that run-off from active portions of
hazardous wasta landfills can cause seriocus adverse impacts o

land and surface waters. In contaminating streams, run-off from
landfills frequently results in £ishkills and destruction of

other aquatic life. During the period 1963-1974, forty-seven
separate fishkills caused by run-off from waste disposal were
racorded by EPA. Based on this evidence, EPA believes that it is
imperative that run-off £rom active portions of hazardous waste
landfills be controlled.

cC. Comments on the Proposed Regulation

Commenters made the following points:
Should add a statement to provide stilling basins for

suspended solids.

Change the rainfall even to a 24-hour, l0-year storm so that

it will be consistent with NPDES,.
The regulation is too vaguz as to alternatives to confinement

of surface water run-off. Suggest allowing run-off to be:

(1) deep welled in accordance with a UIC permit.
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(2) placed in a permiited surface impoundment, and
(3) landfarmed at a permitted sice.

° The proposed landfill standards should have allowed lawful
discharges zoc POTW's.

¢ The vroposed resgulations impropersly eliminated deepwell
disposal or ocean dumping.

¢ [2andfills which accept only containerized wastes should bes

exempt from any surface run~off requirements.

° Standards should be modified to parmit the owner Or Operator
the elec=ion ¢f either to diver: surface run-off or collact
and treat suriace run-coifi as long as the effluent limitations
are compiled with,

® Language in szandards and background document lead to the
belief that all surface run-off would have to ?e collectad.

D. Response to Comments

A number of comments were received concerning thz reguirsments

for diversion and collection capacity for run-off from active
portions of a facility. The Agency believes that the 24-hour,
25-year storm is a general minimum Zor adequate protection of
human healtch and the esnvironment. Some minimum is needed to
ensure a reasonable level of protection; t+he 25-year storm is not
an unreasonably burdensome capacity to achieve, and anything less
than 25 years would likely occur during facility operation or
before the facility is closed according to all applicable closure
regulations. However, becauss the quantity of run-off which can
be produced at any one site is dependent on the site specific
situation, including amount of precipitation, site topogravhy,

location of the active portions, etc., no general reguirements

specifying a collection or diversion capacity can be established
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as a national standard for the final interim status standards.
Comments suggested a reguirement that stilling basins should

be provided for suspended solids. It is EPA's position that the

owner or operator should have flexibility in determining which

type of treatment and/or discharge scheme is to be used for the

=

collectad run-off. t is incumbent upon the owner and operator

to provide the necessary compliance of the chosen scheme with any
applicable regulations promulgated by the Agency. EPA's concern

is for the protection of human health and the environment.

Therefore the owner or operator should be free to choose how the
collected surface water run-off will be dealt with such that any
applicable EPA requiremsents will not be violated. EPA also
acknowladges the concern of the comment that the proposed resgulation
did not allow for the alternatives of deep well injection,

placement in a surface impoundment, or land treatment of collected

run-0ff., As staced previously, the owner or operator should

have the flexibility of determining the fate of the collected

h

Fh

water run-o within a framework of the requirements of any
applicable Federal environmental regulations. The final Interim
Status Standards allow this flexibiliiy.

Comment was received that the proposed landfill standards
should have allowed lawful discharges to a publicly-owned treatment
works. It is important to note that the Clean Water Act and its
associatd regulations have the authority for regulating such
discharges. The proposed regulations did not limit the authorizy
of the Clean Water Act. Rather, the proposed regulations were

intended to provide documentation o0f the possibility of a interface

with any Clean Water Act provisions.
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Another comment stated that the proposed landill regulations
improperly eliminated deep well disposal or ocsan dunping. The
authority for these options more properly falls under authorities

of the £2 Drinking Water Act and Marine Protection, Research,

h

and Sanctuaries Act, respectively. Therefore, 2he proposed
landf£ill regulations did not address thesz msthods.

One commenter said that landfills which accept only

[§]

containerized hazardous waste should be exempt from any surface

o]
n
(2l
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wasts run- requiremencts. The Agency does not agree with this

comment. L

azardous liquid and solid wasies which are containarized

and disposed 0f in a landill have a substanzial ootential for

n

lzakage. 1LIeakage can result through mishandling and nismanagement
of drums or containers during storage and transoortation; or by

inadvertant use 0of a container which is incommatadble or inapprooriate

for use with the waste it will contein; or by use of a new or

2]

ecycled container which is defective; or throuch final placement
ithi

[}

thin the landfill. Such leakage will contaminate run-off from

W

-

the active face o0of the

t—
a1}

ndfill, leading to as great a potential

rt

for damage to human health and the environmani via off-site
migration as run~-off £rom active portions of landfills which
accept non-containerized wastes. Based on the evidence presented
above, EPA believes that it is ilmperazive that run-off £rom active
portions ©of hazardous waste landfills be controlled during the
interim status period. Even though such a reguirement may not,

in entire, meet the general interim status criteria, the documented
magnitcude and serious nature of the problems which have resulted

from uncontrolled surface water run-off and the relatively
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simple and inexpensive methods that are able to be implemented
without interaction with a permit officical, justify that this
regulation be included in the landfill requirements during
interim status.

Run-off control is accomplished by (1) minimizing run-off
and (2) collecting and managing run-off from active portions.
Run-off is minimized by (1) preventing run-onn, (2) minimizing
the size of the active portion, and (3) preventing disposal of
liguid wastes in the landfill.

There are two basic types of landfill operations: trench
method and area fill method. Using an area £ill method it is
good practice at the beginning of each operating day to
construct a depression, pit, or shallow trench at the base of the
active face of the landfill large enough to collect the amount
of surface water run-off or leachate expected to be produced at
the active face. In this manner any contaminated surface water
is collected, and during the day or at the end of the day the
soil from the construction of the depression, pit, or shallow
trench, or other absorptive material, can be used tovabsorb the
collected liquid. The resulting mixture can then be added to the
active portion.

If the method of operation is a trench, then the run-off
from the active face is contained within the trench. Managing
the contaminatad liquids which have collected in the trerich during
an operating day can be done in a variety of ways. For example,
if a leachate collection and removal system is not present, in-

place mixing with absorptive material can be done, or the liguid

can be removed and treated by absorption or solidification and placed

Uy
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back in the fill. The liguid can also be removed from the trench

=

and stored, treated, and then disvosed of or discharged. If a
leachate collection, removal and management svstem is present and
oparating properly, all contaminated liquid (run-off, leachate)
will usually be collected, removed and managed as leachate £rom

ndfills using either the trench or

b=
ol

However, when
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area methods become large and substantially above grade, both run-off

o

and leachate seens, which often occur on the cuter slopes of th

<

£111 need to be collected. Run-off which does emerge from active
porticns may be collected by diwches, berms, and culverts which

di

Lia

2ct it (sometimes by sump pump) to surface impoundments,
basins, tanks, or treatmenz facilities. These collection davices
may consist of temporary structures around active portions.

Cnce collected, a number of options exist for treating zand
disposing of run-off. These are the same options which exist for
managing liguid wastes and leachate and include deep well injection,
land treatment, treatment in surface impoundments (evaporation,
aeration, chemical treatment, etc.) dewatering or mixing with an
absorbent material and disposal in the landfill, percolation
through a filtering or attenuation medium (e.g9., charcoal, clay,
soil, sand), or discharge to a sewer or other treatment facility.

The proposed landfill standards reqgquired that if surface
water came 1into contact with the active portions of a facility,
it was to be collected and managed as a hazardous waste unless it

was analyzed and found not to be hazardous.



The Agency received essentially no objections to the proposed
reguirement that run-off from active portions of landfills be
collected and treated in some fashion. Most of the comments on
the proposed standards concerned the capacity of the collection
or treatment systams or the. final disposition of the run-off thac
the proposed regulations required. These comments have been
discussed previously in this background document. The current
regulation does not limit the method of treatment of run-off.

The regulation requires run-off from active portions to be
collected. The collected run-off is a solid waste £from an
industrial activity (the opesration of the landfill) and the owner
or operator must determine whether it is a hazarcdous waste in’
accordance with Section 262.11 of this Chapter. If the collected
run-0ff is a hazardous waste it must be managed as a hazardous
waste. Even 1if it is not a hazardous waste, good management
practices may still require some degree of treatment or use of
other technigues as previously discussed, although such practices
are not required by these regulations. A 12 month delay for compliance
with these regulations is'given so that existing facilities may
construct new run-off systems or upgrade existing systems,
including those for run-off treatment and disposal. If collectead
run-off is discharged to waters of the United States, owners or
operators of facilitis must have or apply for an NPDES permit
under the Clean Water Act.

I. Final Regulatory Language

§265.302
(a) Run-on must be diverted away from the active portions

of a landfill.
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() Run-o0ff from active portions of a landfill must be collected.
{ Commen<t: If the collected rurn-off is a hazardous waste under

Part 261 of this chapter, it must be managed as a hazardous waste

in accordance with all applicable requirements of Parts 262,

263 and 265 of this chapter.

If the collected run-off is discharged through 2 point
source to waters Of the United States, it i1s subject to reguirements
of Section 402 of the Clean Water Act, as amended. ]

rh

(c) The date for compliance with paragraph (a) and {b) o

this 3=2ction is 12 months after the eifzactive date of this Par

r

ISSUE: WIND DISPERSAL

A requirement 0L the owner Or operator of a hazardous wasta
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ill so that wind dispe
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landfill to manage the land

hazardous waste is controlled was not proposaed for inclusion in

either the interim or general standards. Iowever, at public
meetings following the publication of the proposed regulations,
the fact was brought to light that piles are sometimes used £or

storing and disoosing of wastes, some o0f which may be hazardous.
Subpart L {Waste Piles) grew out of these comments, and also

includes a requi-ement for controlling wind dispersal.
Dispersal of landfilled hazardous wastes by wind is not

oftan a problem. The Agency's major concern in reqguiring the

control of wind dispersal is large waste piles which consticute

disposal and thus come under the landfill regulacions. The Agency

is aware of at least two cases in which wind dispersal from piles

of asbestos wastes created a health hazard. The example o the

Pennsylvania asbestos waste piles graphically demonstrates the

need for control of blowing wastes from piles. An air monitoring



program, conducted by EPA in October 1973, indicated ambient
background levels of asbestos, a known carcinogen, to be & ng/m3
was found at a playground near the largest waste pile. It
therefore seems prudent to require that, where landfilled hazardous
waste is subject to wind dispersal, the landfill be managed so

that wind dispersal is controlled. Appropriate methods may vary
from waste to waste, and the Agency believes that the owner or
operator of the facility is best able to develop an adequate,
cost-effective technigue to meet this requirement. The Agency
believes that this requirement should typically not require major
capital expenditures, does not require any case-by-case detzsrmination
by the Regional Administrator, and can be accomplished within six
months. It is therefore approvriate for inclusion in the interim
status standards. Since 1t was not proposed, it is being
pronulgated interim £final, and the Agency solicits comments on it.

Interim Final Regulatory Language

§265.302

(d) The owner or operator of a landfill containing hazardous

waste which 1s subject to dispersal by wind musti cover or otherwise
manage the landfill so that wind dispersal of hazardous waste is
controlled.

ISSUE: WASTE ANALVYSIS

The proposed regulations included in §250.43(f-h), was:e
analysis requirements, apply to all treatment, storage and disposal
facilities, including landfills. The waste analysis requirements
included: determination of the hazardous constituents and properties
of each waste shipnent received, and periodic comprehensive

analysis of waste if there were indications of changes in composition.
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The reasoning behind the proposed waste analysis reguirement
is discussed in the background document on waste analysis. 1In
brief, the purpose was to ensure that a facility owner and operator
had sufficient current information to manage the wasts without
endangering human hesalth and the environment.

Comments on the proposed waste analysis reguiremenis are

discussed in the background document on waste analysis. As a

Fh

sult o

'
o

those comments the Agency restructured the waste analysis

raquirements. The fineal interim status regulations for waste

analysis regquir2a each owner Or 0Operatdor to develOp a waste analvsis
plan which proposes the analysis which is necessary t©o cowply

with ths regulations {see §265.13). This provides flexibilizy

for the owner and operator. The Agency has also included in *“he

regulations for some types of facilicties additional waste analvsis

requiremenzs bevond those in the general seczion. However, for
landfills the Agency does not believe that any additional
reguiraments are necessary. As a comment in the landfill
regulation mentions, the general waste analysis regulation
regquirss owners and oOperators Lo:

° Determine whether the waste has the characteristics of
ignitability or reactivity in order to comply with the
restrictions on these wastes in §265.312 and §265.17(b)

° Conduct sufficient analysis of the waste to comply with the
waste compatibility reguirements of §265.313 and §265.17(b)
The comment also refers to §265.73, which requires the owner

4+~

or oparator to record the results from any waste analysis in the
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ISSUE: SURVEYING AND RECORDKEEPING

A. Proposed Regulation and Rationale

The proposed standards required the owner or operator of a
hazardous waste landfill to record the exact location of each
hazardous waste and the dimensions of each landfiil cell, along
with its contents, with respect to permanently survayed bench
marks.

The objective of this regulation was toc ensure the availability
of information that would be useful especially in emergencies and
other contingencies and also in landfill operation, closure, and
damage assessment. Securing this information appeared to be a
relatively easy task. With the dimensions and bench marks
determinad for a particular landfill, a simple grid, system could
be utilized to record exact locations and contents of cells.

Permanent records containing the exact location and the
contents of each landifill and each landfill cell will provide a
means for tracking down sources of contamination in case of any
damage incident resulting from the landfill operation. Knowing
the exact lpcation, and cbntents of each landfill celi will help
the owner or operator determine the hazardous waste responsible
for any detected ground water, surface water, or air contamination.
The potential for further damage and methods of correction may also
be more readily identified.

Information on the exact location and contents of each
landfill cell are also useful in post-closure care activities.

For example differential settlement of surface caps or changes in

leachate guality could be rraced to particular wastes. In addition,
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as new technologies develop to neutralize or degrade wastes, they
may be applied inp-situ to certain landfilled wastes. Such
treatment may enable the reduction in or termination of long-
term maintenance when the disposed wastes are shown to be no
longer hazardous.

Pzrmanent records for location and contents of landfill
cells would also ensurzs thet incompatible wastes have minimal
chance of coming in contact with each cther. They would also
reduce the chance of filled and covered cells being structurally
disturbed from subsaquent inadvertent landfilling in the immediazs
area Of those cells.

iing the exact location and contents for a landfill
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could a2id in resource recovary efforts for a particular hazardous
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te and
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waste should it become economically feasihle to excav
reuse that waste.

B. Comments on the Proposed Regulation

oy

H

¢ This standard requires recording the exact location of eac

hazardous waste and the dimensions of each cell with respect

1 -~

to permanently surveyed bench marks. It appears that it
would be nearly impossible and also unnecessary to record

the exact location of each hazardous waste. It is sufficient
to know the contents of each cell and the exact location of

each cell.

° Landfills that receive only one type 0f waste whose composition

Hy

icantly should be exempted from the

does not vary signi
requiresment to' record where differen+t batches are placed.

° Include in the regulation that these requirements do nox

apply retroactively to existing landfills.
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as new technologies develop to neutralize or degrade wastes, they
may be applied in-situ to certain landfilled wastes. Buch
treatment may enable the reduction in or termination of long-
term maintenance when the disposed wastes are shown to be no
longer hazardous.

Permanent records for location and contents of landfill
cells would also ensure that incompatible wastes have minimal
chance of coming in contact with each other. They would zalso
reduce the chance of filled and covered cells being structurzally
disturbed from subsequent inadvertent landfilling in the immediate
area 0f those cells.

Recording the exact location and contents for a landfill
could aid in rescource recovery efforts for a particular hazardous
waste should it become economically feasibhle to excavate and
reuse cthat waste.

B. Comments on the Proposed Regulation

This standard requires recording the exact location of =ach

hazardous waste and the dimensions of sach cell with respect

to permanently surveyed bench marks. t appears that it
would.be nearly impossible and also unnecessary to record

the exact location of each hazardous waste. It is sufficient
to know the contents of each cell and the exact location of
each cell.

landfills that receive only one tyoe of waste whose composition
does not vary significantly should be exempted from the
requirement to record where Jdifferent batches are placed.
Include in the regulation that these requirements 4c not

apply retroactively to existing landfills.

I~



° There are other methods of operating landfills than by

=

[0}

lacing wastes in cells. ror exampls, wastes may be blended
S| S Y

with soils so that thsre are not isolated "cell" sections of
landfills. These regulations should permit such operations.

5
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In order to facilitate -waste mataerizl inventories for each

=

e landfilled materie

-y

landfill, a cross-referencing of t s

with appropriate manifast numbers should be reguired.

C. Response to the Comments

After carefully considering comments to this standard, the
Agency b2lieves that identifying the specific location of each
cell can be accomplished adeqgu ly by use 0f a2 thnree—-dimensional
grid system. However, recording the =xact location of each waste

within a cell would be an unreasonable and unnecessary zask.

Identifying "exact locations" would be extremely time consuming

|

ul=. urtharmore, over time, internal
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and technically di

subsidence and/or shifti ng can be expected within a landfill,

jt

locations will be
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causing changes in "exac%® location.” enera
adguate to facilitate remedial actionrn, in-situ treatment, and

resource recovery efforts, and to ensure that incompatible wastes
do non come in contact with one another, and should not be unduly
burdensome. For most circumstances at multi-waste landfills, the

Agency believes that 3 metars accuracy should be sufficient for
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use with a grid system. However, the size of the units o

(]

grid would generally be a function of the number of waste t S

b
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and amounts and number of locations of ecach waste type at a facility.

In addition, EPA did not intend that the owner or operator
of a land£fill should record and report the location of each batch

of wast=2 disposed. The recording and reporting of the location



of each waste type is all that is necessary.

t would oniously be difficult or impossible, unless adequate
records exist, for existing facilities to record and report the
location of waste types disposed prior to the effeétive date of
these regulations, and this is not requirasd. The Agency suggests,
however, as & good management practice, that owners and operators
record approximate waste or cell locations when such information
is readily available.

EPA recognizes that there are other methods of operating a
hazardous waste landfill than by placing wastes in cells as the
term is commonly perceived, i1.e., "isolated cell" sections of
landfills. For this reason and in order to write regulations on
a national scale which apply to a wide variety of operational
techniques, EPA defined "cell" to mean "the discrete volume of a
hazardous waste landfill which uses a liner to provide isolation
of waste from adjacent cells or waste. Defined in this manner,

the term "cell"”



can mean a sSeparate isolated "cell" within a large landf£ill or it
could mean the entire landfill trench, etc. as long as 1t provides
containment (isolation) both horizontally and vertically.

The comment suggesting cross referencing landfilled materials
with their appropriate manifest numbers, 1s now ra2flecied in
§265.73. Thus, this suggestion has been incorworatad into the
regulation.

D. Final Regulatory Language

§265.309
The owner Oor Ooperator 0f a landfill mustc maintain the
following items in the operating record requirad in §265.73:

(a) On a map, the exact locacion and dimensions, including
depth, 0f each cell with respvect to pvermanently surveyed benchmarks;
(b) The contents of each cell and fhe approximacze location

of each hazardous waste type within each cell.
Yr

ISSUE: CLOSURZ Or A LANDFILL
A. Proposed Regulation and Rationale

requirements:

1. Final Cover

The proposed standard regquired £ths owner or operator of a
hacardous waste landfill to place a £final cover over the entire
landfill at the time of closure. The cover had to consist of a
top layer of 45 cm (18 1in) of soil capable of supporting vegatation
(the top 13 cm (6 in) must be topsoil and a lower layer consisting

of at least 15 cm (6 in) of soil with a permeability less than or

% o



equal to 1 x 107 cm/sec. A note was provided stating that the
owner Or operator could use soils of different

thicknesses and permeabilities as long as he could show that they

would provide eqguivalent control and orotection of human heal:l,
and the environment,

2. Final Grade

The proposed regulation reguired that the final grade of the
final cover must not exceed I3 psrcanc., It 21s0 reguired that
where final grades exceed 10 percent, horizontal terraces be con-
structed with sufficient width and height to withstand a 24-hour,
25-year storm at every 10 feet of rise in elevation when the
slope is greter than 20 percent. A note following the standard
allowad the owner or opesrator to have a £final grade of different
construction or slope if he could show that water would not pool
on the final cover and the erosion would be minimized.

3. Deep Rooted Vegetation

The proposed standard required that final cover must consist
of a soil layer of 15 centimeters (6 inches) underlying at least
1 meter (3 feet) of soil capable of supporting indigenous vegetation
1f trees or other deep rooted vegetation are to be planted on the
completed landfill. A note following the standard allowed less
soll in the upper layer of cover if the owner or operator could show
that the roots of the vegetation would not penetrate the underlying

6 inch clay-type soil.



The major objectives of the cover regulrement were to prevent
(to the extent practicable) infiltration of moisture into the

landfill, to control escape of harmful gases and vapors from the

jo)

ill, prevent erosion of wastes or contaminated soils or the cover
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, to restore the land to a more useful condition for futur=z
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its
productive usz. Minimizing moisture infiltrztion is necessary to
prevent build-up 0f a hyrdaulic head in the landZfill that would

contribute to leaching of contaminants to the ground water. (See

s.)
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discussion in this document on vulk ligul

Clay was specified for the initizl or bottom soil layer
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orimarily because of charac*teristics wnich make it suital

ng moiscure infiltration and containing gases and vapors.
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Table 1 summarizes the results of a st
soils for use as landfill covar material.(34) The results show
that clay was rated highly £0r these two objectives.

However, clay was not rated so highly in supporiing wvegetation.
Al so, clay does not perform well in minimizing moisture or contain-
ing gases if cracks extend through the cover. The study noted
that this occurs when clay dries ocut. Conseguently, the regulations
specified that the clay be overlain with a layer of soil capable
O0f supporting indigenocus vegetation. This layer would also serve
to help maintain moisture so that the clay would not dry out.

A permeability of 1 x 10-7 cm/sec was selected for the clay,

based in part on a Corps of Enginsers study, Design and Construction

of Cover Materials for Solid and Hazardous Waste.(33) 1In reviewing

the information from this studyvy the Agency concluded that a permea-

biltity of 1 x 10 =7 cm/sec provided reasonably effective control
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TABLE 1

SUITABILITY OF VARIOUS SOIL TYPES FOR
USE AS LANDFILL COVER MATERIAL!{(54)

Soil Type
Clean Clayey-Silty Clean Clayey-Silty

Function Gravel Gravel Sand Sand Silt Clay
Prevents rodents from G F-G G P P P
burrowing or tunneling
Keeps flies from emerging P r P G G £2
Minimizes moisture P P-F P G-E G-I [ 2
entering landfill
Minimizes gas venting P pP-F P G-E G-E E2
through cover
Provides pleasing B E E E E E
appearance and control
of blowing paper
Supports vegetation P G P-F E G-E F-G
Vents decomposition E P G P P P

gas3

lg, Excellent; G, good; F, fair; P, poor.
gExcept when cracks extend through cover.
Only if well drained.



of moisture infiltration. Furthermore, la2ss permeable soils are

much more difficulc to find, and could reguire extensive hauling.

o))
cr

In view 0of the nee o make the regulations practical, the Agency
felt that cover materials should be relatively widely available.

-

rurthermore, combined with other cover raquiraments such as grading

to prevent pooling 0f water on the cover, the Agency belisved thaxt
a practical moisture control would be obtained. The cover depth of

1

six inches of clay was detesrmined to be the minimum thickness
requirad to provide the desired func:tions.

Grading of £inal cover s important in ordar to promote run-—
0ff and minimize infiltration and erosion. Thz general togzograohic
contours of the complezed landfill surface should be controllad by

carefully locating waste cells. The £inal cover should then be

compactad and graded to inhibit the ponding of water on the landfill

te

surface because any standing water will allow grzater quantities of
moisture to infiltrate the cap.

The maximum slope of 33 percent was based on a review of

various literature on erosion and discussion with experts. This

r
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information suggested that control of erosion on any greater slop2
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would be extremely difficult. he terracing requirements wers
based on a similar analysis, varticularly regarding erosion control
in agriculture.

The reguirement of a minimum of 3-feet 0f soil if trees or other
deep rooted vegetcation are planted 1s based on recommendations 1n
EPA's guidelines for "Sanitary Landfill Design and Ope:ation."(54)

=

The purpose of the additional cover is to prevent penetration of the

clay cap by roots.

3



Comments on the Proposed Regulation

1.

Final Cover

This standard will result in grossly ineffective long
term containment in landfills. A 15 centimeter (6 inch)
final cover is totally inadequate for isolating hazardous
waste from the environment. (Many commenters suggested a
minimum of 2-feet of clav cover,)

Cther strategies for minimizing infiltration, other than

a final cover, are not clearly emphasized in the regulation.
These strategies are establislment of a dense, vegetative
cover and the promotion of surface run-~off.

This standard should permit flexibility of closure
techniques depending on the planned subsequent use of
tha site. Por example, an industrial planc site may
have good and valid reasons for a surface which will
not support any vegetation. Furthermore, to reqguire
support for "indigenous" vegetation is not necessary
since any ground cover which is suitable to the purposs
of preventing erosion, should be acceptable.

Change permeability reguirement to less than or egual
to 1 x 107% cm/sec, rather than 1 x 10~/ cm/sec. (No
rationale)

Change note to read: A final cover using different
materials, thicknesses, and permezbility may be used.

The reauirasment for 6 inches of top soil is unnecessarily
restrictive in some situations. Denuding cther areas to
reestablish vegetation over the disposal facility is
counterproductive.,

Final Grade

The 10 percent slope limitation should be raised to 15
percent before requiring terracing, since 15 percent
slopes are manageable without additional measures.

R minimum slope should be required to assure run-off and
offset differential settlement within the landfill. Two
recommendations are: one percent, the other three percent.

The note which follows (c)(3) provides for £flexibility in
design and, also, is the only requirement which prohibits
cover designs which allow ponding on the surface of the
landfill. This should be made part of the regulation.

69



Reguiring horizontal terraces on grades greater than
10 percent is overkill A grade of 10 percent is gquite

gentle in itself. A terrace each 530' to 100' between
slopes 0of 20 zo 30 percent is almost as much as one slope
can stand.

3. Deep Rooted Vegetation

° This standard allows insffective long—term containment in
secure landfills. Desp rooted vegetazion on closed land-
fills will seriously impair the waste containment capvabi-

lities of a landfill.

Tall growing vegetation species are likely to have deep
roots as well I+ is suggested that they also be included
in this standard or a new standaerd written to limis their

growth.

¢ Thare is no rational basis for prohibiting tree roots
from nenetrating the soll layer where products from ths
particular speciles arz not used for hunan consumption.

cC. Response to the Comments

A number of comments on the three parts of the closurz stand-
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ards requésctad that the regulation provide greater flexi

r

designing final cover for a landfill. For example, it was pointed
out that different combinations of cover materials, thicknesses,

ities could achieve equivalent results. In addizion,
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valid objections were ralsed *o some 0f the specified reguirements.

For example, a multitude of comments were receivad concerning the

th

ineffectiveness 0f the proposed 6-inch clay cover thickness. A

variety of other thicknesses were recommended. Similar objections

ware received to some 0f the requirements for gl grade, particu-

P‘h

larly regarding terracing.

[#]

The Agency fzels that these commenters have made valid points.
bwever, the proposed regulazion contained notes which would have

provided the flexibility to use altarnative designs, achieving



aguivalent control. These alternatives appeared to have been
largely overlooked. However, they did not totally address some of
the comments which objected to the basic level of control specified,
such as six inches of clay cover.

After careZully considering the comments received and reanalyzing
the issue as a whole, the 2Agency has decided to change the approach
to the regulations for partial and final landfill closure. The
revised approach will provide significantly greater flexibility to

owners and operators in designing a final cover. Th

D

specific

limits proposed would probably not be appropriate for all situations.

at

The conditions at each site should weigh more heavily than perhaps
the proposed regulation would have allowed in deteryining an appro-
priate cover regquirement. The final regulations provids this flexi-
bility, by requiring that certain objectives be éddressed in
developing a closure plan and designing a final cover. The specified
objectives are: (1) control of pollutant migration from the facility
via ground water, surface water, and air, (2) control of surface water
infiltration, including prevention of ponding, and (3) prevention

of erosion.. The overriding objective for any closure plan is the
adequate control of pollutant migration from the facility. Within
this purpose, control of surface water infiltration and prevention

of erosion ars those objectives which if addressed, svecific to the
case intended, and implemented and managed properly will result in

a successful application of the closure plan, within an acceptable
degree of confidence.

In an effort to inform the owner and operator what detailed

2i
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is the geological and soil profiles and surface and subsurface
hydrology of the site. The more one knows of the hydrogeology of a
site the more one can accurately make determinations and sound pre-
dictions of the long-term risks or lack of risk a hazardous waste
disposal site will present Eo human health and the environment.

The final factor which is reguired to be addressed in the development
of a closure plan is the cover design characteristics, which include
cover materials, final surface contours, porosity and permeability,
thickness, slop2 and length of run of slope, and tvpe of vegetation.
The function and design of a final cover is very important and
should be a result of an evaluation and assessment of all the' above
factors. It 1s the cover function and design which will be

the control feature for suriface water infiltration ;nd, for the
most part, prevention of erosion. Therefore, the final cover plays
an integral part in the long-term control of pollutant migration
from ths landfill facility. The cover dessign should take into
account the number of layers of materials to be used and the
indigenous vegetation. It should avoid or make allowances for deep
rooted vegetation, and prevent water from pooling on the surface.
Along with the above mentioned factors, the design will depend on
the availability and characteristics of on-site or neardby soils.
Depending upon the site-specific factors, the final cover design
could simply be the placement, compaction, grading, sloping and
vegetation of on-site soils, or could be a more complex design such

as a combination of compacted clay or membrane liner placed

over a graded and sloped base and covered by topsoil and vegetation.



The final regulation requires (in Subpart G) the approval,
disapproval, or modification of the closure plan by the Regional
ddministrator, after opportunity for public comment. This process
is necessary to assurs that closure plans will achieve the object-
ives specified with an adeguate degree of confidence. The Agency
intends to provide guidance in the form of manuals, not only to
permit writers but also to ownz2rs and operators, to assist tham in
developing and evaluating these closurz plans. A similar approach
is being taken for closure of surface impoundmants and land treac-
ment facilities,

Because it has neen modified substantially, the regulation on

landfill closure 1is bh2ing promulgated interim £inal and the

@
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will consider additional comments on it. As previously mentionead,

many comments on cthe prooosed regulacion severely criticized it for
being too inflewxible. The Agency believes that the prasent regulation
responds to these comments by creating an extremely flexible system

under which all pertinent characteristics of an individual facility

. Since

[oh

can be considered in determining how it should be close
the system leaves so much latitude £for the crezation of individual
closures plans, those plans, as mentioned above, will need <o be

reviewed on a case-by-case basis by Regional 2dministrators to

1y

assure that the objectives of the regulations are achieved.

The Agency believes that the importance of proper closure
justifies this interaction with the Regional Administrator during
the interim status period. The closure and post-closure requiraments

protection of human hesalth and the environment in

5

are essentiel fo

the long-term (afier post-closure care period). The importance of

74



proper closure and post-closure care, especially at hazardous waste
landfills, is demcnstrated by the numerous damage incidents which
have occurred and have been documented. A number of these have
been included in the background document for general closure and
post-closure care (Subpart G) for interim status. All of these
incidents have shown that unless certain precautions such as a
stable and properly designed cover and future site use controls are
taken, there is a high likelihood of future ground water, surface
water, or air contamination or direct exposure of the public to
hazardous waste.

D. Final Regulatory Language

§265.310 Closure and Post-Closure {(Interim Final)

{(2) The owner or operator musi place z f£final cover over the
landfill, and the closurs plan under §265.112 must specify the func-~
tion and design of the cover. 1In the post—closufe plan under
§265.118, the owner or operator must include the post-closure care
reguirements of paragraph (d) of this Section.

(o) In the closure and post-closure plans, the owner or
operator must address the following objectives and indicate how
they will bé achieved:

(1) Control of pollutant migration from the facility via

ground water, surface water, and air;

(2) Control of surface water infiltration, including prevention

of poo;ing; and

(2) Prevention of erosion.

(c) The owner or operator must cons;der at least the following

factors in addressing the closure and post~closure care objectives

=)
Uy



of paragraph (D)

ISSUE:

A,

of this Section:
(1)
constituents in the landfill;

(2)

The mobilitcy and the

hazardous waste and hazardous wastc

(3) Site location,

respect to the potential effects of pollutant migration (=2.g.,

Type and amount of hazardous wastz

topograpny and surrounding

ané hazardous waste

expected rate of migration of the

e constituents:

land use, with

proximity to ground water, surface water, and drinking water

sourcas);

(4) Climaze, including amount, freguency, and pH of preciopi-
tation;

(5) Characteristics 0f tha cover including mazerial, final
surface contours, thickness, porosity and perﬁeability, sloon=,
length and run of slope, and type of vegetation on the cover;
(6) Geological and soil profiles and surface and subsurface

a
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(a4

hydrology of +the si

CAR
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POST CLOSURE

Proposed Regulation and Rationalsz

The proposed stzazndard required

the owner

and operator of

a hazardous waste landfill, during the 20-year post-closure care

per form

Tha standard required the

o

Maintain soil integr
nd

V.
the final cover a 1

it
al

° Maintain and collect and analyze samples

various site maintenance activiities at

slope,
diversion and drainage

the

following activities:

and vegetative cover of

from the ground

water and

leachate monizoring systems,

e Maintain surveyed bench marks,

fv

structures,
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When present, maintain and monitor the gas collection and
control system, and,

Restrict access to the landfill as appropriate for its
post-closure use.

There was a note accompanying this standard which explained
that the owner oOr operator éould discontinue portioans of post-
closure care earlier than the 20-year period, if he or she could
demonstrate to the Regional Administrator that such care is no
longer necessary.

The proposed standard also reguired that no buildings for the
purpose 0f habitation be built on hazardous waste landfills whare
radicactive waste have been disposed.

At hazardous waste landfills, where wastes are not removed
during site closure, there remains a potential long-term threat to

human health and the environment. During the active operation of a
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permit would substantially minimize the potential for escape
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of nazardous waste constituents. Some of these design and operating
methods must also continue during post-closure for a number of vears.
S0il integrity and slope and vegetative cover of the £inal
cover must be maintained in order to minimize the infiltration of
surface waters which would increase the likelihood of leaching of
hazardous constituents to the ground water. Ground-water monitoring
systems must also be maintained after closure to indicate any migra-
tion of contaminants to the ground water. This monitoring would

enable detection and subsequent correction of a failure of a landfill

containment svysiem.



The maintenance of survey bench marks during the post~closure
period would enadle the location o0f specific wastes if it were to
become necessary to ramove or further isolate such waste or a por-
tion of the landfill. This could occur if significant increases in

waste constituents were found in samples analyzed from the ground

water. Also, the record of the location of wastes in the landfill
could be beneficial if it ever became desirable to remove a particu-

lar waste for reuse or recovery.

Where instailad, gas collection and ccntrol systems must also
be maintained during the post-closure period. The potenzial for
gas genaration in the landfill exists for long periods of time,

Tharefore the venting and control 0f such gases must be maintained

to reduce the potantial for air concamination.

Because 0f the prazsence of hazardous waste at landfills, EPA
was 0of the opinion that site access must be restricted. ibwever,
the degree of restriction will be determined by the proposad post—-closure
use as approved by the Regional 2Administrator.
In the proposed regulations, the owner and operator of the landfill

the

was given the opportunity to demonstrate that all or part o

post-closure care and maintenance for a particular site need not

contzinue for the entire post-closure care period. The BAgency feels

that such an avenue £or deviation must be available to provide

-

flexibility in the regulation to deal with site specific-conditions.
The purpose of the restriction on buildings was *to prevent

o <

radiation exposure to ilnhabitants o0f dwellings built on closed

Y
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landfills where radiocactive waste had been disposed of as defined

in Subpart A.

B. Comments on the Proposed Regulation

Comments received on tﬁe post-closure care reguirements
addressed the post-closure care time period and the associated
variance discussed abova. Similar comments were received in response
to the general post-closure requirements in §250.43-7 of the proposed

regulations. These commants and responses Lo them are addressed in

Q

the background document dealing with interim status standards Efor
closure and post-closure, The £inal interim status regulations
regarding the period of time during which post-closure care 1is
required are addressed in the Subpart G standards.

The £following comments were received on the restrictions on

The use of land for the purpose of hazardous waste disposal
should be recognized as being incompatible with any futurre
use of that property involving continued contact by humans
and the regulations should effect this concern.

Any kind of disturbance of the ground surface over a

hazardous waste landfill will reduce the infiltration

resistance of the cover.
° This standard is inconsistent with the standards in
250.46-4(Db) (2) and 250.46-3(c) (2) which deal with phosphate

and uranium wastes.

1



C. Response to the Comments

No comments on the technical post—-closure care requirements
specific to landfills were received. Although some comments were
received concerned with the.General Facility post-closure cars
reguirements 2nd concerned specifically with the post-closure care
reguilrements for surface impoundments, and because some o0f these

ndfill t-closure care as well, the Agency

8

comments could apply to 1

has determined that certain revisions are necessary.
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Maintaining a leac oring system during ths posz-
closure period at a hazardous waste land disposal facility has been

deleced from this reguiremenz. Tn
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fu

state-of-che-art technologyv for
monitoring leachace in the unsaturated zone of a landfill is

unresliable (ses Surface Impoundment Background document for mors
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detailed discussion.) Therefors, no regquiramentis for lea

monitoring have been included in the f£final regulations.

On the other hand, a requiramentc has been added to the pos:i-closure

standards o maintain and monitor a leachate collection and removal
svstzm 1f there is one present in the landfill and +to remove an
treat or dispose of any leachate collected in the system during

the post-closure period. The potential for the generation of
leachate within the landfill will continue long after the sicte is
closed. The Agency believes that in order for the liner system <o
achieve maximum control of hazardous waste constituents, leachate
must be removed as it is generated within the landfill. Also, a

knowledge O0f tha guantity and guality 0f leachate generated will

Cu
v

give the owner oOr operator and other intereste arties a good

indication 0f the degree of waste degradation within the landfill,



thus enabling decisions to be made concerning need for oon~inu:
post-closure care.
Regarding the issue of construction of buildings, the 2Agencyv agrees

that the restrictions regarding radicactive waste overlap those

or uranium and phosphate waste. Since these two waste

rh

described
streams were the basis for the regulations, the restrictions are
expected to be placed in the regulations dealing with disposal of
uranium and phosphate mining and processing waste, and have been
dropoed from the regulations for landfills. EPA expects to

promulgate reguirements for such wastes in its Phase II regul=ations.

The Agency also agrees with the comments stating that maintéining
the integrity of the £inal covzr, along with other structural
components of the landfill system is necessary to minimize or
prevent migration of waste constituents from within the landfill.

The need to have reliable ground-water monitoring datca to enable

one to assess the guality of the ground water beneath and in the
proximity of the facility is also important for any future judgements
to be made concerning the safety of the site.

The Agency does not believe that it is necessary to ban any
future use of the site which may involve the property to be in
contact with humans. However, the Agency does helieve that it is
necessary to restrict the activities on or in close proximitv to
the facility which may potentially reduce the control capabilities
of the facility or the capabilities of the monitoring systam which
are used to determine the safety of the site and its impact on human
health and the environment. The final regulation (§265.117(c))
requires the Regional Administrator to approve any such activities

under specified criteria.

81



D. Final Requlatory Language

§265.311(a)

In addition to the reguirements of §265.117, during the post-
closure period the owner or operator of the hazardéus waste landfill
must:

1) Mainta function and integrity o
cif ux la

] £ the £inal cover as

d in the approved clos n;

2) Maintain and monitor the leachate collection, removal, and
treatment system {(if there is one present in the landfill)
tO prevent excess accumulation of leachate in the system;

fConmen‘- If the collected leachate i1s a hazardous waste
under Part 261 of this Chapter, it must be managed as a
hazardous waste 1n accordancs with all applicebdle reguireman=zs
of Parts 262, 263, 265 of this Chapter. If the collec:ed
leachate is discharged through a point source to waters of
the United States, it is subject to the reguirements of

ion 40

2 0f the Clean Water Act, as amended,. ]

3} Maintain and monitor the gas collection and control system
(if there is one present in the landfill) to control the
vertical and horizontzl escape o0f gases:

4) Protect and maintain surveyed bench marks; and

5) Restricit access to the landfill as appropriate for its
post-closure use,

-
ul
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IGNITABLE AND REACTIVE WASTE

A. Proposed Regulation and Rationale

The prooosed standard prohibited disposazl o0f ignitable and
reactive wastes in a hazardous waste landfill unless certain

a

1

conditions specified in a variance were met. The variance reguir

that it be demonstrated that airborne contaminants would not exceed
a specifiad concentration, anéd that there would be no damage to ths
structural integricy of the facilicty £from heat, £fires or explosions.

This regulation was not included in the proposed interim status

regulations. However, after further analysis, the Agency has

R2
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concluded that the reguirement meets the criteria established by

2gency for interm status standards. It is widely recognized and

accepted good operation procedure to minimize the botential for

intense heat generation, fires, or explosions during and after

landfill disposal of ignitable or reactive wastes. Such restrictions

would not require a substantial capital cost or interaction with the

Regional 2Administrator, by the owner or operator, to adequately implement.
The objective of the proposed regulation was to prevent damages

£o public health and th2 environment which could result from fires

or explosions in a landfill facility. Placing ignitable or reactive

wastes in a2 landfill presents at least three potential problems.

1]

Cne problam 1is the concentration of the air through volatilization,
since most ignitable and some reactive waste have relatively high

vapor pressures.,



A second problem is that ignltable and -eaczive wastes can ex—
plode or burn, imjuring ches personnel at the facility and releasing
toxic fumes inzo the air that can reach surcounding populations and
cause parsonal and property damage.

The third problem is that fires, or explosioas caused by ignit-

able and ive wastes can damage the structural iategrity of the
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landfill and cause supturing of 2 cell or liner with subsequent leaks
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0f nazardous waszizs inio Ihe ground water or Ssuriace water
aav linsr could bde rupturad by an esxplosion oI suflicient strength.

are tha resul: of land disposal of ignizable and reaczive wastes. In

wasce.
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applizanz could provides assurance that the :wvpes of potential damages

meaticnsd ebove would not cccur i-e., excessive volazilizziion and
damages from fires or explosions. The purpose of the variance was to
provide flexibility to facility owneT:c gnd operators as long as the

n
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practice could be carried out with minimal potential for damages to
public health and the environment.

B. Comments on the Proposed Regulation

The restriction on ignitable, reactive, and volative wastes in
the proposed regulations wegt beyond landfill disposal. A general
restriction on placement of such wastes in landfills, surface
impoundments, basins, and land treatment facilities was included in
§250.45(c) of the proposed regulations. Standards for surface
impoundments under §250.45-2, basins under §250.45-4, and land
treatment facilities under §250.45-5 also containad such a restricition.

Those comments received which were dirscted specifically toward
restractions on ignitable and reactive wastes in landfills are as
follows:

Banning the disposal of ignitable waste in hazardous waste
landfills is unreasonable., Effective landfill operation

can dispose 0f such waste in a way which eliminates the
principal hazards associated with the waste, e.g., by
blending with landfill soil. Operators should not be denied
this option.

Banning the disposal of all reactive wastes in hazardous
waste landfills is unreasonable. For example certain
monomers such as methyl methacrylate may be classified as
reactlve because they are autopolymerizable. Some of these
materials slowly convert to the polymer and in essence
become non-hazardous after landfilling. The disposer should
be allowed to landfill these materials without treatment.

Many wastes which according to the criteria will be classified
as ignitable or reactive are appropriately disposed of in a
secure land£ill, A list of such could be developed, so as

not to unduly impede such practices.

cC. Response to the Comments

Relevant to the discussion of the comments above is ths faczt

that the Agency, 1in response to comments on the note in §250.45(c)
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dealing with volatility, has found it necassary to defer any
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to controls on volatiles. Similarly, the
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was inappropriate under the circumstances and has been deleted.

IS
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The rzader is referred o the przamble sactions on "Volatile

wWastes" and "Ignitable, Reactive, and Incompatible Wastes" for

!

hH

furthar discussions 0f these 1issusas.

Several comments suggesting that the "ban" was unrsasonable

-
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wle

seaemed tOo nheve overlooked the note to standard which a

in conditions were One of

[2T .

f airborne contaminants

has been ramovad, as expiained above. The other condition was that

h

ural

ot

the owner or operator demonstracte that ths ruc integrity ©

the land disoosal be damaged.

facilizy would no

Comment was received suggesting

that incorporation of such

wastes into the soil 15 in itself an effective way of rendering
these wastes non-ignitable, and should be allow=d in the regulation.
The 2Agency, Lor the most rv, agrees that there are =2tftfective

methods which will eliminate the characteristic of ignitability or

reactivity accociated with a hazardous waste. Thus, mixing the

waste with soil or other materials before or immediately after the
waste is placed in to the landfill is allowed if the resulting
mixture is neither ignitable nor reactive. The resulting "wreated"
waste must meet the general reguirement for handling ignitable,

reactive, and incompatible was:zes (see §265.17(D)).

t



A commenter suggested that certain wastes may become non-
reactive sometime after landfilling, and that their placement in a
land£ill should be allowed. The Agency does not concur with this
suggestion. The major potential danger associated with ignitable
and reactive wastes is their uncontrolled disposal within the
land£fill. Thus, the fact that they may lose their reactivse property
over time after landfilling would not eliminate this hazard. Thus,
the Agency maintains that some treaiment 0f all reactive wastes
before or immediately after placement in the landfill is necessary.

Comment was received which suggested that instead of a general
variance to this regulation a spz2cific list of ignitable and resacrtive
wastes which can be disposed of safely in a landfil% should be
developed. The Agency does not believe that it is possible to
develop such a list at this time. It is possible that ceftain
ignitable and reactive wastes would not present a problem when
finally placed in a landfill and covered. However, there is a
serious guestion of handling these wastes during the disposal
operation. The Agency feels that it may be possible on a case by
case basis to devefop special handling requirements for these wastes
that would allow their safe disposal in a landfill. However, these
special conditions would have to be defined in the permitting
process, and thus cannot be accomodated in the interim status
standards. In developing the full regulations for land disposal
the Agency will consider whether such a variance should be included.

D. Final Regulatory Language

§265.312
Ignitable and reactive waste must not be placed in a landfill,

unless the waste is treated, randered, or mixed before or immediately



after placement in the landfill so that (1) the resulting waste,
mixture, or dissolution of material no longer meets the definition
of ignizable or rezsactive waste under §§261.21 or 261.23 of this
Chapter, and (2) §265.17(b) is complied with.

ISSUE: INCOMPATIBLE WASTES

A, Proposed Regulation and Rationale

The proposed standard required the owner or operator of a
hazardous waste landfill to dispose of incompatible waste, whaether
containerized or non-containerized, in separate landfill cells.

This regulation was noc included in the proposed interim stactus

19
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standards. However, after further examination, the Agency decided

that this regulation meets the criteria for interim status scandards

(1]

stablished by the Agency.
Incompatible wastes ars wastas which r2act when thev come in

contact with another waste tO create a more acutelv dangerous

[

situation than that sed by the wastes individuallyv. This can
3 -

a3

uring handling
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occur when incompatible wastes contact eac
at a facility, during disposal, or after disposal.

When incompatible wastes come in contact with one another they
can generate: (1) heat or pressure, fire, explosion or vioclent
reaction; (2) produce toxic mists, fumes, dusts, or gases; (3)
produce flammable fumes and gases:; (4) damage the structural iategrity
of the device or facility containing the waste, (5) or through
like means threaten human health and the environment.

These reactions can cause injurv or death of workers, members

of the public, wildlife, and domestic animals. They can also cause

8%



property and equipment damage, destroy facility containment systems
and contaminate air, water, and land.

The lack of accurate information about the wastes, and the
often indiscriminate handling and disposal of the wastes, contribute
to the high risk of concacc.of potentially incompatible substances
at hazardous waste landfills. This is supported by the many
incidents that have already occurred, several of which are documented
in Part II of this document. In each of the cases listed, incidents
occurred during normal handling and Jlisposal operations and were
the resulc of either lack of accurate information about the waste
or indiscriminate mixing and disposal practices. The reactions
were caused by waste mixing, ilmproper handling of ignitable or
unstable waste, or other improper disposal and resulted in toxic gas
dust emissions, fires, water contamination, injury or death, and
eguipnent damage.

To prevent these incidents it is necessary for persons handling
and disposing wastes which may be incompatible to know the contents
of the waste, its incompzatible characteristics, and with which
wastes it is incompatible. The basic control method is to segregate
incompatible wastes so that mixing does not occur.

The California Department of Health restricts disposal of
incompatible wastes in order to insure that they will not come into
contact with one another. Califormnia's guidelines for handling of
hazardous waste list incompatible wastes according to the potential
consaguences of their intermingling.53 Disposal standards reguire
separation of these materials at storage and disposal sites. The

Texas Wa=er Quality RBoard has similar reculaetions £or control .cof

incompatible wastes.
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B. Comments on the Proposed Regulation

The restriction on incompatible wastes in the proposed
regulations went beyond landfill disposal. A general restriction
on placement ©of such wastes in landfills, surfacé'impoundments,
basins, and land treauwment facilities was included in §250.45(c) of

or suriace impounamen<ts under

b
a1

the proposed regulations. Standards

250. 45-3 basins under $250.45-4 and land treatment under §250.45-3

o

also contained such a restriction.

0

Those comments receivad which were dir2ccad specifically woward

j—~

ollows

ve

Fh

landfills are as

° Support for the concept 0f separaze cells for incompatible
wastes. 2dditional specifications for s2paration of
lncompatibie wastes are needed to reduce the likelihood
that hazardous situations might arise. " Incompatible
wastes, separated by six to twelve inches of soil, might easilv
come into contact with each other aftar a shnout period of
time." Therefors, separation by =2ight feet of s50il is

suggested, since "this distance leaves adeguate room for
trucks to manuaver when emplacing the hazardous waste and
reduces the probability that incompatible was+tz will combine.

° The degree of segragation and isolation should be keyed to
the physical and chamical properties of the wastes. Furthar,

the separating material around certain wastzs should be
tailored to match properties; for example, "heavy metal
waste surounded by lime-bearing wast2 materials would work
fine"

c. Response to the Comments

It was suggested that incompatible wastes be separated by

-

eight feet 0f so0il, and that the degree of separation should bhe

h

keved to the chemical and physical properties of the wastes. The

Agency does not believe that such requirements are necessary because

the proposed ragulation reguires thact incompatible wastes must be
disposed oif in separate landfill cells. The definition of a landfill

specifies that each cell is to "use a liner to provide

Qb



isolation of wastes from adjacent cells or wastes". "Liner" is
defined as a continuous layer of natural or man-made materials,
beneath or on the sides of a surface impoundment, landfill or
land£ill cell, which restricts the downward or lateral escape of
hazardous waste, hazardous waste constituents, or leachate.

The thickness of such barriers or liner svstems is not specified
in the regulation because thickness alone does not assure separation.
Other factors, such as liner permeability and porosity, and liner
compatibility with the waste, are even more important. The requirement
for separation is met by designing cell liner systems of sufficient
thickness, vermeability, compatibility etc., based on wastse
characteristics, to ensure isolation.

For these reasons EPA feels that to specify an eight foot
separation or base degree of separation on physical and chemical
properties 1s unnecessary and would not provide for any more
protection than what 1s proposed. Comments received on other
sections 0of the proposed regulation indicate that potentilially
incompatiple wastes can be premixed or treated beﬁore or during
disposal so'that they are no longer incompatible. Therefore, the
final regulation has been revised to allow the placement of
incompatible wastes in the same cell, if they meet the general
requirements for handling incompatible wastes in §265.17(b).

The Agency 1s considering adding a £ifth class of incompatible
waste to the four mentioned above to these regulations. It would
declare incompatible those wastes which would solubilize or otherwise

mobilize another hazardous waste or hazardous waste constituent,

§=-

thus increasing the likelihood that

the mobilized waste or constituent

0



would be leached onto the groundwater. Because the potential scope
of this concept is so broad the Agency currently believes that it
would be most practicable to implement such a regulation by listing
only specified waste combinations as being incompatible. Those
currently under considsration are:

(1) PCBs and organic soclvents,

(2) Organic pesticides and organic soivents, and

(3) Metal-containing wastes and acids.

The Zirst matzrial in each 0f these pairs can be substantially

P

mobilized by the seccnd, but may

o
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Ltatively immonile in its

absance. It therefore seen

n

prudent to dispose of such pairs in
separat2 landfill cells, land treauwment areas, oOr impoundments.
The Agency requests comment on this concept of incompatibility, on
these and other possible pairs of was%zes which might be 1isted as
incompatible under this standard, and on circumstances under which
these wastes can safely be commingled in land disposal facilities.
(See the preamble for General Raguirements for Ignitable, Reactive

or Incompatible Wasces

-

or further discussions concerning incompa=zible

wastes)
D. Final Regulatory Language
$265.313

Incompatible wastes or incompatible wastas and materials,(see

<

Appendix for examples) must not bz places in the same landfill

cell, unl

[

ss §265.17(b) is complied with.

ISSUE: DISPOSAL OF BULK LIQUIDS

A. Drooosed Regulation and Rationale

The proposed standard specified that the owner or operator of

a hazardoys waste landfill cou
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liguids, semi-solids, or sludges in the landfill. However, if the
owner or operator pretreated and/or stabilized such liquid wastes
before landfilling or treated and/or stabilized the. ligquid in the
landfill in a manner which rgduced its liguid content or increased
its solids content so that it reached a non flowing consistancy,
the owner or operator could dispose 0f bulk liguids, semi-solids,
or sludges in a hazardous waste landfill.

The purpose of the proposed regulation is to reduce tha presence
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in a landfill. Free liguids could migrate through

a landfill, possibly mobilizing (solubilizing) other toxic substances
in the process. This leachate has the potential of migrating from
the landfill and contaminating ground water. Free liquids also
contribute to hydraulic head (hydrostatic pressure) which in turn,
contributes to the potential for the leachate to migrate through

the containment system. This phenomenon is explained by Darcy's

Iaw which describes the movement of liquids through porous media.
According to the law, an increase in the hydraulic head, causes an
increase in the velocity of a liquid through a material, assuming

all other pafameters are held constant. Thus, the disposal of bulk
liguids, (or semi-solids and sludges containing free liguids) in
hazardous waste landZills would supply both the fluid for leachate
formation and increase the hydraulic head which is the driving

force to cause leachate to pass through a liner system. This would
increase the rate of movement of hazardous contaminants from the

landfill,



As the damage cases outlined above indicate, many cases of
ground and surface water contamination have been caused by the
migration of industrial wastes from landfills. The damage cases

suggest that this is probably the most serious form of pollution

(#]

reated by landZills. EPA believes that its regulations restricting
the landfilling of bulk liquids and wasiss containing ZIZree liouids
will substantially reduce this type of pollution during interim

status. Because of its importance in reducing this major source o

o]
'J

pollution, and because L belisves “hat this restriction can be

implemented during incterim status without the intsrvantion of

permitting officials, EPA has included restrictions on landfilling
bulk liguids and wastes containing fre= liguids in the intarim

status standards.

2. The Definition of "Free Liguids"
There were no definitions for "liguids", "bulkx liguids", "free

liguids", "semi-solid", flowable", or "non-flowable" in the proposed

regulations. The Agency received a nunber of comments on this subject:
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The terms bulkX liguids, semi-solids and sludges are not de
in these regulations for proper interpretation of this section.
The 2gency has indicated that its concern is to limi+ the

l1iguid content of the waste and prevent overload of the leachate

9}

ollection and removal system. There are hazardous wastes
that could be classified as semi-solids or sludges which have
minimal liguid content and can be safely contained in the
landfill specified in the regulations. It is recommended that
the terms bulk liguid, semi-solids and sludges be properly

defined for these regulations and this subpart be rewritten to

A4



allow the disposal of semi-solids and sludges with minimal
liquid content in a secure landfill.
° Within this standard, EPA is concerned with the liguid nature
of the waste., This concern does not justify the inclusion of
semi-solids and sludges within this prohibition, espscially
semi-solids and sludges which are not water soluble.
Finite parameters defining what is meant by modification and/or

treatment to a non-flowing consistency are needed,

¥

These commants all imply th

]

oncern about this

[§]
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standard, 1.e., the need to include a degree of specificity i

o]

order to help in the interpretation and imglementation of this
standard. The comments recommend that this can be done by defining

the term "liquid", "semi-solids" and "sludges" or defining a specific

g

ercentage of solids which must be attained prior to landfilling.
The Agency agrees with these comments but found it extremely

di

rh

ficult to provide specific definitions of these terms that are
workable and broadly applicable. One problem is the wide variation
among waste types. For exaﬁple, a "sludge" or "semi-solid" of one
type containing 20 percent solids may have very different flow,
free liquids, and other characteristics than another sludge of the
same solids content. Thus, to apply a limiting definition to such
waste based on percent solids would not necessarily achieve the
objective of the regulation (i.e., may be too restirictive or not
restrictive enough), and would limit the flexibility necessary for
proper implementation o0f the regulazion.

The terms "non-flowing" and "non-flowing consistency” also ao

not necessarily reflect the objective o

+
h

the regulevion. Even very



dry materials such as dry sand or other granular materials can

"flow" and this could lead to impropar interpretation of the intent

of the regulation. Thus, achieving a non-flowing consistency is
-

~

not the intended objective. The objective is the elimination of

thereby reduction of the potencial

{2

thes presence of frese liguids an

for producing leachate and increasing contaminant migration.
“Sludge" has been defined in RCRA basically as any solid, semi-

solid, or liquid waste resulting from pollution control facilities.

Obviously, “his definition 1s i1nadequat2 for the purposes of this

ine this term
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section 0f the regulations. Anv attempt to red
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lict with RCRE.
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could unnecessarily lead to confusion and potentia
Furthermore, bulk liquids are readily and indisputably
identifiable. Bulk liguids ar=s large guantities (e.j., tanker

ds -- substances that exist as a

h
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truck loads) ¢f liguids or f£flu
continuum characterized by low resistance to flow and the tendency
Lo assume the shape 0f its containar,

The Agency bslieves that the real concern here is liguids
within a waste which are free to migrate ou:t of the waste and into
the landfill, much as bulk liguids can. EPA has therefore decided
to use the term "free ligquids", defined as "liquids which readilyv
separate from the solid portion of a waste under ambient tempesrature

flect the use to which

1]
(1

ané pressure." This term and meaning best r
this term is put, which is to distinguish when a waste contains
liguids which will readily £flow from the waste in a landfill to
produce leachate. For sludges or semi-solids which are not obviously

liguids, the following test mav be usad to determine if they contain

"Zree liguids. Place a one to five kilogram (2.2 £5 11.0 1lbs.)



sample of waste on a level or slightly sloping plate of glass or
other similarly flat and smooth solid material for at least five
minutes. If 2 liguid phase separation is observed, the waste

contains "free liquids. The test must be performed at temperatures
above freezing. EPA feels this test provides a practical way to
test sludges and semi-solids and helps clarify the meaning cf free
liguids until a more rigorous test is devised.

The test is intended to simulate, in a simple way, the behavior
of semi-solid wastes placed on the surfacé of a landfill. If
ligquids can be observed as a separate phase draining over an
impermeable substrate frowm the base of a small sample of the waste,
such liguids can also be expected to drain from the washe itself
when it is placed on the surface of the landfill, and will be free
to migrate into the landfill much as liquid wastes would. The fact
that liquids cannot be obssrved to migrate from a small sample after
a few minutes does not, of course, assure that they will not migrate
from a larger sample, or after a longer period of time, or when the
waste is compressed by wastes placed over it. This test thus
represents a4 rough minimum for the containment of free liguids.

The Agency expects to study the problem of free liguids further and
to attempt to devise tests which more accuratelv reflect the
conditions of waste within a landfill.

The Agency intends that the definition and suggested test be a
working guide to identifying free ligquids until a more formal test
is devised. It clearly is not rigorous, but will provide a practical
way of achieving the objective of this regulation. The 2Agency

believes that the definition of free liquids adeguately specified
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the extent of pretreatment necessary for waste liquids, semi-solid
and wet sludge prior to disposal.

EPA has selected this test aifter consideration of a nunber of
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alternatives. 2 major flaw in ths tes
noT account for pressures wﬁich will be encountered 1n a landfill,
which will cend to sgueezz liguids from the absorbent mass. An

anology is liguids which readily flow from a saturatsed sponge when
the sponge is compressed. The Agency 1s currently evaluating other
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was obtained fZrom 32 Stazes and four of these States use “ormal or

informal definitions for liguids. This information is presented in

C. Other Comments Received

° EPA should not prohibit disposal of bulk liguids in proparly
designed landfills which mest the high degree of security
required by the proposed landfill sctandards. Furtharmore, so
long as the overall performance standards are met, the Agency
should not be concerned with specific internal op=srating

procedures. Also, placing bulk liguids in a land£ill should

be environmentally acceptable since landfills have tighter

s,

e

N

design regquirements than surface impoundments. The prohibiticon

of disposal of bulk liguids, se2mi-solids and sludges should be

s
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tilizing municipal refuse or other organic materials as a
sorbent for liguid hazardous waste will not provide long term
stabilization of hazardous waste. Organic maperials will
degrade and subsequently liberate the hazaréogs constituents.
Standard should clarif} that injection, discharge, or disposal
of ligquids into a well or pit located in a landfill containing
municipval re=fuse meets the requirements of eliminating the
presence of free liquids prior to final disposal. It has been
our experience that the garbage acts as an absorbant for
liguids, and the practice has the advantage of conserving
space by £illing existing voids in the landfill. &Also, ths

words "prior to" should be changed to "after" or "upon" to
allow th2 practice of in-situ absorption of liéuids and
municipal waste.

Where the degree of risk is low, we do not believe it should
be EPA policy to ban all liquid.disposal in landfills,
specifically if it can be demonstrated that hesalth and
environmental protection will not be compromised. ILandfills
can benefit from compaction if liquids are applied in proper
quantities.

The r=

ulations should categoriczlly ban all liquids from

[19]

being landfilled. The regulations should eliminate the
landfilling of liquids that are either capable of being

incinerated or are treatable.



be

We are afraid that through ZPA's encouragement the use of
"fixation" techniques may be widely adopted, esven though the
process can result in a solid waste disposal cost incrzase of
ten to one-hundred fold without a real need or concern regarding

elationship. Many wast2s afiar
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the cost—benef
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are now beina saiely disposed of at non-hazardous waste lanpdfill
facilities 2t a lower cost than the amount charges at hazardous

waste landfills.

I

ok ried sludge orior to

Wl
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This provision would require pretreat

landZilling. 2Also this standard woulld preclude the usa of
sludge pipelines, the most economical method 0 transportation

in some instances.

dithin this standard, EPA is concerned with the liquid nature

-t

0of the waste. This concern does notw justify the inclusion of
semi-solids and sludges within this oprohibition, sspecially semi-
solids and sludges which are not wate soluble. The arbitrary
nature ¢f the restriction on disposing of semi-solids or

sludges in landiills is evident by the fact that solid wastes
which are soluble are permitted to be disposed of in landfills
under the proposed regulations.

Response to the Comments

joh

The Agency receivad many comments suggesting that all liquids

banned from landfills. These commenters believed that liguids

should be incinerated or trezated by alisrnative methods, not

landfilied. EPA believes that an across—-the-board ban of any liquid

[

waste disposal in a landfill is not a practical altarnative at the

present time.

{00



The suggestion that the Agency reguire that all liguid waste
be either incinerated or %treated rather than landfilled has been
rejected. Liquid wastes are a large poftion of total hazardous
waste . To eliminate a major disposal method for liquid waste
and to require that a large- percentage of this waste be incinerated
or treated would far exceed the e2xisting capacity of incinerators
and treatment facilities. Some wastes, particularly sludges, may
not be amenable to incineration or other treatment. The environmental
impacts of incinerating liguid wastes canﬁot simply be assumed,
withount study, to be less than pretreatment and disposal in a
landfill. However,
“he Agency helieves that requiring liquids, semi~-solids and sludges
to be incinerated in the intsrim status standards would be impractical.
Also, the Agency believes that there are con@itions under
which ligquids in landfills can be tolerated. The conditions are
use of a secure liner of low permeability, and continuous operation
0f an effective leachate collection and removal system over a long
period of time. Under this scha2me the leachate is removed from the
landfill continuously to brevent build-up of a hydraulic head, and
the low liner permeability and low head result in a very slow
(insignificant) rate of migration through the liner. The leachate
must be either treated and discharged under NPDES permit, recycled
back to the facility, or treated, disposed, or stored as a hazardous
waste. Over time, leaching potential of the waste may be raduced
and the contents of the landfill may present less of an environmental
pronlem. The landfill, in essence, may become a treatment system.
In order for the Agency to approve this type of landfill operation,

the nature of the waste, the liner, and leachate collection system

o



would need to be carefully evaluated.
Another reason advanced in the comments for deleting the
standard is that landfills hava tighter design requirements than surface
impoundments (which are used for liquids). Even 1f this weare a
correct interpretation, it would not be relevant o the incerin

status standards, which deal with existing facilities that freguently

do not meet the proposed EPA requirements. The commenter has also

(r
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perhaps misinterpreted the objectives o0f the containment dasign

liner in moszt surface

}-

for landfills and surface impoundments. Th
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eriod (e.3., for

impoundments 1is designed for a discrewe tim
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storags oOr tresatmant) following which the wastz (o
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at least any
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iquids) are to be removed. Thz proposad landfill designs wers

ree liguids
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based on long-term containment; but assuming *that

would minimized. If free liguids remained in a landfill indefinite
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the proposed designs may not be effective.

[oF)
0
Q
o]
9]
]
H
o]
'_l
ja)

Comment was receive g the issue of municipal waste

ct

used for absorbing liguids within the landfill. Some comments
suggested that EPA should further clarify and encourage their uss;
other comments recommended that this approach be discouraged. The
lacter comments.stated that mixing with municipal waste or other
organic material will not provide long-zterm stabilization.

ZPA believes that mixing liguid hazardous waste with biodegradable
municipal waste is not a desirable means of reducing free liguids
within the landfill. Such a practice would reqguire that muncipal
wastes be placed in hazardous landfills with the result that volunes
of hazardous landfill space will be taken up by non-hazardous municipal

waste. More importantly, as commenters stated, it is probabls that



when the municipal waste degrades, the hazardous waste would be
released. EPA 1s aware of no data showing that this approach will
prevent ultimate release of free liquids from a landfill. Until
data area available to show that such a practice will effectively
o

eliminate free liguids on a-long term basis the PAgency cannot
support this option in the regulation.

Commenters also suggested that the practice of mixing liguid
hazardous waste with municipal waste could take place in sanitary
landfills which are not designed and constructed for disposal of

hazardous wastes. This approach is not practical under the

"
M

gulations even if it were assumed that it would adeguatsly protect
the enviromment. The Act requires that hazardous wastes must be
managed in parmiited hazardous waste management facilities. If

they are permitted, they would have to meet the criteria for

8]

hazardous waste land£fill.

Since a significant portion of gll bulk liguids are landZfillegd,
this partial prohibition will have major impact on the disposzl
industry. However, the Agency believes that a large number of
options arevavailable to handle the waste load in addition to the
placement in a lined facility with leachate collection. These
options are: incineration, dewatering before landfilling, chemically
fixing or solidifying, resource recovery, on-site mixing with
sorbents, well injection, treatment to render the waste non-hazardous,
and surface impoundments. While no single processing or disposal
option can handle the additional waste load, each option will
receive some o0f these wastzs and the total impact will be minimal.

owever, in the short term there will be difficulties as the

generators attempt to match the available options to a particular



waste stream. Therefore the Agency is promulgating this standard
as interim final and is reguesting comment on this issue. The
Agency will take all comments concerning this standard under

consideration during this interim final period to determine final

f—t

Agency poli and regulatory language for disposal of bulk liquids.

()
et

r this reason, this portion of the regulations will not go into

»

effect until twelve months after the effective date of the interim

status regulation.

We also receivad commants recommending that wa deletas the

prohibition ovr r riction on disposal of pbulk liguids, semi-solids

(D

'y

n that was given was that the prohibitio
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and sludges. One

was unnecessary in properly designed landfills which meet ths high
degree of security reguir=sd in the proposed regulations. EPA 1is in
limited agresement with this comment. The regulations allow bulk
liquids to be placed in landfills with a2 liner physically and
chemically ressisctant to the liguids added and with & continuously

opsrated leachate collection and rsmoval system with sufficient

illing

Hl

capacitv to accomodate all the leachate produced. In landg
bulk liguids, the owner or opsrator should consider the moisture
regime for the sp=cific site. The various sources of fres liquids
including pracipitation, groundwater infiltration, and the amount
of bulk liguids to be added must be balanced against the ability of
the leachate collection and removal system to remove the liquids,
evapotranspiration, and surface run—-ofif.

A commenter suggested that performance standards would make
operating standards such as this one unnecessary, but did not

suggest which "performance” standards would in themselves be



sufficient. The Agency disagrees that performance standards are

t

sufficiznt by themselves. Environmmental performance of a landfill

is much more difficult to measure than performance of an effluent
treatment process oOr air pollution control device. Sampling a stack
or an effluent discharge gives immedlate performance feedback.>36
Sampling of ground water provides relatively slow feedback because
0of the time required for contaminants to resach ground water. Thus,
the Agency feels that it is necessary to specify both operating
and design criteria that will minimize the potential for waste
migration.

We received comments suggesting that in-situ treatmznt

(absorption) of liguid wastes be allowed i.a.

, mixing liguids with

|~

wastes already in the landf£ill. The Agency feels that it is
preferabla for £free liguids to be eliminated before wasites are
placed in a landfill. This provides greater assurance that the
liguid will be fully absorbed. However, the uncertainty of in-situ
absorption can be tolerated when the landfill has a functioning
liner and leachate collection and removal system.

Some commentsers were concerned that this standard would
necessitate pretreating dried sludges before landfilling. This is
a misinterpretation of the standards. The objective of this standard
is to minimize free liquids in landfills. Wastes, such as dried
sludges, which have no free liquids do not reqgquire further treatment
prior to landfilling.

The EPA also sees.no rezason why this standard would preclude

+he uz=2 o

i

=

siudg
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pipelines. £As long as liquids, semi-solids and

sludges are pretreated prior to disposal t2 minimize free liquids,

or the wastes are placed in a lined landfill with leachate collection

{al)



at on-site facilities. Appendix A gives more detail on individual
State reguiremsnts.

c. Final Regulatory Language

§265.314 Special Reguirements for liquid waste (Interim Final)

(a) Bulk or non-containerized liguid waste or waste having
fre2e liguids must not e placed in a landf£ill, unless:

(1) The landfill has a liner which is chemically and physically
resistant to the added liquid, and a functioning leachate collection
and removal syszem with a capacity sufficient to remove all leachate
produced; or

(2) Before dispeosal, the liguid wasits o
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"
U
g
1<
n
.
0
ey
l—l
‘—J
e

Fn
al
(]
(1]
i
&
0
o
’.l
o7
n
v
"
4

(e.g., by mizing with an absorbent solid), so that .

(8]

no longer presant.

(b) (Discussed below)

(c) The requirements of this Section are effective 12 months
after the =2ffective date of this Part.

ISSUE: CONTAINERIZED LIQUIDS

2. Proposed Regulation and Rationale

The proposed standard requirasd the owner or operator of a hazardous
waste landfill to surround each container of liquid hazardous waste

with an amount of sorbent inert material capable of absorbing all

th

of the liguid contents in the container.
The primary purpose of the proposed resgulation was to control
the presence of free liguids in a landfill that would result £from

ruptured or leaking containers. The problems inherent with "free

ligquids" in landfills have been discussed above. The sorbent

material to hold the liquid waste could reduce leachate production.



However, the proposed option also has significant drawbacks.
One is that the ability of the sorbent material to absordb the
liguids is not certain. Thus, some liquid could escape, particularly
if the sorbent is poorly placed. The seepage of appreciable amounts
0f liquid waste or leachate.may also cause a rise in the water
table and the development of a groundwater mound. As the mound
increases in size, the unsaturated zone becomes progressively
thinner and thus the opporunity for natural attenuation is reduced.
Sorbent material would tend to retain liquid waste lost from ruptured
containers and reduce the formation of this groundwatar mound and

ths subsequent raduction in naturzl attentuation.



Comments on the Procosed Recgulation

o This standard only allows for the exteznal use of inmert sorb-
ent matarial su-rounding a containar of liquid hacardous
wasce. LIt is recommended the Agency provide for the place-
meut of the sorbent material inside the wasce container forz
economics of operaticn.

o Suggest the word "inert" be daleted from this requirement.
There are materials that could be used for sorbents which are
not ipert but should be completely acceptable in a hazardous
waste landfill, e.g., surrounding mata-ial could be a com-
patible solid hnazardous waste.

o This stipulacion would appear £o mandacz much largar volunmes
of space than necessazy.

o In thils paragrapn cthe Agenecy has failad to dectail or dafine
what is meanr by "“sorben:z," "inez:i" or "surroundad by."

e:
= So long as the periorsmance standards are met, the Agency
should not b2 concerped with specific intarnal operating
proceduras; espacizlly in regerd teo iadividual containers,

- It is not necessary in landfills with veszivictad permeabil-
ity.

- The landfill requirzments specify acczepcable liner
materiels, the type and amounts of cover ma:-2Tials, and
firsquency wich which active portions must be coverad,

Thers is no need for regquiring containers o D2 surrounded
by sorbant materials.

o Problems Ifrom toxic chemicals mobilized by liquids have oc-
currad ia landiills across the country. Tne prac:zicze of
liguid disposal on land wmust bde nalted. Delere this standard
and inse-t the following: Liguids of any kind shall not be
buried in a landfill cell.

o This regulation would increase the likelihood of liguid
wastes escaping Irom secure landfills. Several things may
happen as the containers lose their integricy.



cC. Response to the Comments

Commenters suggested that the proposed regulation only allowed
external use of sorbent material and recommended that it be allowable
to place the sorbent in the container prior to landfilling. This is
2 misunderstanding of the regulation since the Agency has never in-
tended to discourage this type of disposal operation. Tne liquid
wast2 must be mixed with sorbent material to eliminate free liguids
before the filled container can be landfilled,. There.is no prohiﬁi—
tion against landfilling comtainers which do not contaia free
liquids.

Iz was recomoendad that "inert' be removed as a requirement
since there are sorbents which are not inert and these materiais
could be acceptadble in 2 landfill, The Agency agrees with this com-—
ment and has removed the reguiremesnt., There are very fow, if any,
mACE:ials which zre physically, chemicelly, and/or biologiﬁally

inerz. This requirement could resul: in unnscessary bucdens on the

owner/operator in order to locate and prove that z particular sorbent

Commenters stated that the requirements to surround containers
with sorbent material would mandate large volumes of landfi}l space
be used for the sorbent material and that this was not necessary.

The Agency agrees with the comment in that additional landfill volume

would be required. However, this comment is no longer valid since

the landfilling of containerized liquid waste will not be allowed.

(09



Commenters noted that the 3Agency failed to define "sorbent,"
and "surrounded by." These terms do not appear in the

interim status regulation. Rather the regulation has focused on
e2liminating "£free liguids" which has been defined éarlisr in this

docunent.

The 7
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ncy cz2celved many comments which argued against any

<ion on landfilling containerized liquid because
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~hey £f2lt that this was an internal operating procedure which would

be acceptable because 0f the requirements for iiner materizals,
amount 0f coveyr, and other performancs standards. Tha 2cencv alsc
received comments sudgesting a conplete ban on landfilling containers

th

0f liquid waste bhecause they felt that th2 containers would eventually

0

leak resulting 1in an unstable "honeycombed" 1landfill structure. Tha

®

landfiil could then collapse with damage being dons to the final cover.

3

The 2gency agrees with th2 latier comments and has prohinited
the practice of landfilling containerized liquids. Similar bhans

hava been or will be enacted in at least eleven stazes (see Appendix a).
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nd the landfilling of containerized liquids but does recognize
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ligui
the potential for additional negative impacts. Virtually all
containars will eventually leak and cause additional fres liguids

to be present in the landfill. The negative impacts of £free liquids
have been discussed earlier. The additional problem with containerized
liguids is that it is not possible to predict whan the liguid will

be released and how the release will effect the landfill's abilircy

to restrict the movement of hazardous waste intc the environment.

While EPA recognizes that the subsidence of the landfill cover can

be casily repaired, the unpredictabilitv of when the subsidence would

no



occur would result in an extended time for post closure care.
Therefore, EPA believes that eliminating containerized ligquid waste
from the landfills will provide a long term benefit for the operator.
EPA intends to eliminate the type of landfill which is constructed
almost entirely of 55-gallon drumns filled with liquids or materials

containing "free liguids". These facilities provide the potential
to release hazardous constituents for decades. This prohibition
does not apply to drums filled with solid materials which do not
contain "free liguids”. Further, the ban-does not apply to small

containars, such as paint cans or ampules because the small containers

Fe

should not contain enough volume of liguid to produce a significant
ingrease in ths hydraulic head in the landfill nor would significant
voids be created in the landfill when liquids are released and the
containers degrade.

Another important exception to the ban on landfilling
containerized ligquids is the case when the container serves a
function other than storage, disposal or transportation. Examples of
this exception are batteries and capacitors. These types of containers
are not likely to contribute substantial volumes of i;quid to most
landfills and the difficulty of opening and emptying appears to
outwelgh the small beneiit gained. Because of the concern for
creating voids in the landfill, empty containers may not be landfilled
unless they are crushed £lat, shredded, or in some manner substantially
reduced in volume. In many landfills this will be accomplished by
using the bulldozers or other heavy equipment at the site. At

least six States encourade similar handling procedures for empty

(9]

ontainers (see Appendix 2). Care should be taken to ensure that

. . Ce s . : .
each containar is crushed; it 1s not acceptable to have the equipment

AR



attempt to crush sevaral lavers 0f containers at one time.
Since a significant portion of all liguid waste is landfilled

in containers, the prohibition will have major impact on the disposal

industry. However, the Agency believes that a large number of

options are availlable to handle the waste load. These options are

acilici
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the same as those for bulk liguids wastes 2xcept that
for storage of containers will be more readily available than £for
bulk liguids. While no single processing or disposal option can

handle the additional waste load, each option will receive some of these

C

wastes and the tozzal impact will bs wminimal. Dowever, in the sho
term there will be difficulties as the generators attempt Lo ma=ch
the available options to a partizular wasite siream. Thereifors, the
Agency will promulgate this standard as interim £inal and is

reaquesting comment 9f the issue. The Agency will take anv and all

(9]

comments concerning this standard under considerztion during this

m final period to decermine final Agency policy and regulatory

intar

=

language Zor disposal o0f containerized liguids. For this reason,
complianca with this portion of the regulzaiion will not be required

until twelve months after the elfective dacte of the interim status
regulation.

Comments received in support of the proposed resgula+ion
expressed the opinion that fewer problems would resul:z from burial of
containers and subseqguent settlement problems than would result from
emptying the containers and mixing with sorbent. Problems cited
include spills and gresater exposure to workers. EPA believes that

the burial of containers presents a long-term problem that other

[

available opntions do not have and for this reason the Agency has

illing of containerized liguid waste.

Fh

decided to ban the land



Containerized volatile liguids will present special handling
problems because of the ban on landfilling containers. These wastes,
by their nature, should not be exposed to the atmosphere. Ex treme
care must be used in handling these wastes in order to protect the
workers. EPA intends to address the problems associata2d with
volatile liguids in future regulations. In lieu of more specific
guidance, we offer the following list of materials and types of
materials which are likely to yield hazardous emissions due to
volatility.

° Spent halogenated solvents and halogenated solvant recovery
sludges from degreasing operations

Mercury bearing sludges from brine treatment and mercury bearing
brine opurification muds from the mercury cell process in
cnlorine production

Polyvinyl chloride sludge £rom the manufacture of polyvinyl
chloride

Bottom stream £from guench column in acrylonitrile production
Bottom stream from wastewater stripper in production of
acrqunitrile

Solid waste discharge from ion exchange column in production
of acrylonitrile

Waste stream from purification of HCN in production of
acrylonitrile

Waste stream (column bottoms) from acetonitrile purification

in production of ac:yloﬁitrile

Hdeavy ends from distillation of ethylene dichloride in ethylene

dichloride production

N3



° Heavy ends from the production of glycerine from allyl chloride
° Vacuum still bottoms from the productzion of maleic anhydride

o P

Heavy ends from distillation o

[}l

vinyvl chloride in production
of vinyl chloride from ethylene dichloride

D. Revised Regulatorv Language
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§265.214 Special Requirements for ligquid waszes {Interim

(2) (does not apply)
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(b} A container holding liguid was*e Or waste containing
liquids must not bz placed in a landfill, unless:
{1) The container is designed 20 hold liguid waste Or wasie

containling fres liquids for a use other than sworags, such as

{2) The container 1is very small, such as an ampule.

tion is 12 monzhs

9]

(c) The date for compliance wiitn this 3e

ct

this Par

h

after the effzctive date o

3

)
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§265,315 Special reguirements for containers (Interim Fina

{a) An empty contalner must be crushed flat, shredded, or
similarly reduced in volume before it is buried beneath the
surface of a landfill.

(b) The daze for compliance with this Section is 12 months

after the effective date of this Part.
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Appendiyx A
State Regulatory Programs for Liquid
Hazardous Wastes
EPA has reviewed the current State laws, regulations, and

guidelines on hazardous wastes and contactasd State regulatory

(¥

officials. Information from 34 State hazardous waste programs have

While many State programs recognize the need for extraordinary

controls for disposal of liquids, few have attempted tc defin

(]

ormal

h

liguids or similar terms. Only Rhode Island has adopteqd a
definition (any wast2 that 2x¥oresses as s2parable liguid dv weigh:
thirty percent (30%) or mors of the waste when exposed To a vacuum

of 3/4 atmosphera for thirct

=<

T1linois, and South Carolinza) have less formal definitions which

include characteristics such as "pumpable" and "flowable". The majori
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O0f the States report that they will not actemdt L0 siructure a

inition supplied by EPA, The
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conventional definitions for “hese terms is attachad.
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The problems 1nherent with the disposal of bulk liguids in

[

ollowing

rh

landfills are in some manner controlled by 19 States. Ths
States restrict the disposal of bulk liguids in landfills; Alabama,
Arkansas, Connecticut, Illinois, Indiana, Iowa, Kansas, Kentucky,

Marvland, Massachusetts, Minnesota, Mississippil, Missouri, Oregon,

Rhode Island, South Carolina, T=2nnessee, Texas, and Wisconsin.

”

Thirteen 3tates exercise control over the disposal of drummed
liquids. Thsz types 0of control include an outright ban, “"strongly
discouraging"” the practice, and allowing such disposal only at a
very limited number of sites. The States with these controls are:

Alabama, Georgia, Illinois, Indiana, Iowa, Kansas, Maryland,
)

Ha

(30) minutes). ©Other States (Connecticu:n,

1



Mississippi, Missouri, Oklahoma, Oregon, Rhode Island, South
Carclina, and Texas.
There are six States where empty containers are crushed prior

to landfilling. The crushing may be reguired or it may be done by

custom. The States are: Kansas, Kentucky, Louisianza, South Carolina,

Texas, and Wisconsin.

Seven other States have adopted controls similar to the
procedures proposed in December 1978. The procedures call for
triple rinsing or handling the empty contéiners as a hazardous
waste. Thes=2 States are: Ceorgia, Illinois, Iowa, Michigan,
Minnesota, Oklahoma, and Utah.

An additional eight States exercise other controls. These
range £from not allowing the containers at landfills. to requiring
separate burial. The eight Statss are: Arkansas, Connecticut,
Indiana, Massachusetts, Mississippi, Rhode Island, Tennessee, and
Washington.

Summaries of the information on the various States programs is

attached.
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Dictionary Definitons:

ntional definitions distinguish between gas, liouid,

These conv

1y

and solid, ané bzitween liquid and Zfluid.

liguidl - adj.- readily flowing; £luid.
- n.- a substance that, unliks a solid, Zlows readily but
unlike a gas, does not tend to expand indefinitely.

nd assumes

h

liguid refers to a substance that flows readily

the form of its container but retains its independent volume

-

uid

(water that is neithnr ice nor steam is =2 liguid);

applizs ©o any substance that flows (all ligquids, gases,

and viscous subsitances ara fluids).
- o2 - . - . .
flurd~- - acdj. - that can flow; not soclid; adle to move and change
shape withou% separating whan under pressure.
- n. - any substance that can flow; liguid or gas.
. 1 . . . . . .
viscous-- adj.- in physics, having viscosity.

}—

th

stance o

[N

viscosityl— n.- in physics: {2) thz internal fluid res
a substance, caused by molecular attraction,
which makes it resist a tendency to flow; {(b) the
proparty of a solid yielding steadily before a
constant stress.

£fluid? - a. - substances :that exist as a continuum characterizsd

by low resistance to flow and the tendency to

assume the shape 0f its container.

1 - Webster's New World Dictionary of the American Language,
College Edition, The World Publishing Company, 1968.
2 - The American Heritage Dictionary of the English Language,
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CURRENT STATE PRACTICES Aty RECULAVORY
VOLYICIES FOR WAZARIOUS WASTL LIQUIDS

Araas of Intereur

Avkonsas

Connecticut

Yiovida

Ceorgia

I1li{note

Current ptotus of gcate vegula-
tiona for gvound disposal of
hazardous waste liquors (on-afte
and off-site).

Ho regulatiung -
mayba by 6/80, follow
KCRA.

llo regulationa.
Soma guldellnea,
Hegulatlons may hLa
avallabice fn 6-9
montha.

Ho repulacions.
Legislacion should be
pagued tn 1930, Host
liquid wasie (62%)
diacharged Lo scuers,

lo vegulatfons ~ will
deviate yvom RCHA fn
not aillowing ground
digposal of IML In
douma .

Regulotions in place
4/1/80, for off-situ,
Fee syotem for fndustry
to landfill,

Exintence of Jdlsincentives
(forwn) and fuformal) for ground
digpusal of hazardouws uwaste
Hquid,

Formal permit systaon
will be uged.

Stcing bill Ls beluy
cons ldarad.

Formal pucmlt oyotcw
will be drafeed {oli-
Toutng RURAL

- Kl -r
Informal poitecy oi
recyclfuy o1 sedat cut
of atate.

Formal peraic syscuem.

Scate Jaftnltions of hazardous
waste llqgulds.

WIll tollow RCRA,
degree of hazard based
on LDSO‘

I.iquid-puapable, flow-
able; sludge-plootic,

flounble,
i1l follow RCRA.

non-pumpable.

Hone, wLll follow

RCRA.

Hone, will follow
RCIA.

1f it doesu't move, {L's
a solid. Will follow
RCRA when final.

Current proctices regarding
ground diaspoeal of hazardous
waste llquide.

Land dispasal cur-
rently prohibited.

Hot ollowed except for
bulk metal aludpes in
cells ot 11-12
epproved municipal
vites.

linzardaus wante survey
{mobtly liquid) 62X to
severs, J2T bLulk on-
site, 12 landfill, 32
prlvate hauler, 21
other.

Plan to require s
mixture of bulk IML.
o drums. Currently
most NHL are sent out
of state.

Landfilla ore authorfzed
bosed on locnl geolagy.
Flamunble liquids nmust be
drumned. Drum: Dbulk =
2:3, Drums disponed in
lined trenches.

Fype of recorda malntalued on
amounts and fdentification of
hazardous woote liquidas.

ALl hnzardous waste
recorded but no dis-
tinction between
solide ond liqulds.

Hot yet applicable.
Currently meking a
survey.

llo records are main-
tafned.

Industriol facility
reporto; no manifecsts,
yet.

Haunifest system on com-—
puter.

Knoun accldents or i{ncldents
related to lund disposal of
hazardous wasce 1liquids.

Houe.

Hot known.

Fish kill posslbly duc
to leaching.

Unauthorized dioposal
of pesticide drums led
to fire and hospital-
fzatjou of three flre-
men.

Hinor fire ot landfill §n
1978.

Cutrent procedures for handiing
emply drums at londfflla

Preoently prohibited.
lutend to have a fee
syalem to discournge
uge,

Hot Allowed.

tlone.

Pesticide drums may

be vlnsed and recycled,
Othiers may lLe recondf-
tioned or disposed ns
hazardoun waste.

Triple rinscd and vecycled
or dispoaed am hozardoup
waste.




i~

Arcos of Intereat

Indinna

Toun

Yawenn

Kentucky

toulotana

Curcent otatua of stata regule-
tfous for ground dinponal of
hazaidous vasta liquora {(on-aite
ond off{-slte).

Ho regulotions. May
be avallable by 7/81,
Prenent proctices
based on 1974 llaraud-
ous Wnate Act.

Ho tepulatfons - will
be finol 30 Jdoysa
nfter RURA in pub-
Tulwed.

Tewmpornry regulot fons,
will eventunlly con-
{orm o RCRA

Ho regnlatfons. Une
EPA gutdelinea.
Hontly oflf-nfte.

Regulotions tan elfect as

of 8/1/19. Fullow RCRA.

Exfsteuce of dinincentiven
(formal ond Julormal) for ground
diaposal of hnzacrdous wante
1tqultd.

Permlt system for on-
and off-site,

Formnl pewmit syatem
will be adopred.
Special wnnte nutho-
riztatlon pnpers
curtently requlived.

tone, other thon on-
gite peimtt ayucem
vequltfng pond diners,
noil teots for per-
colation, ete.

Stre opprovol by
atate and local
government. Loeal
tnx ia belng pro-
pnged.

Fee ayaten (per ten) lo
being drafted.

Stave definittons of hazerdous
vaste liquidn.

"Any l{quid waate ip
honzardoun,"” use RCRA
in_gtote ptotute,

"Industrinl vsste”
cutrently In vse.

Hone, wiil follow
RCRA.

Hone, will follow
RCRA.

Follous RCRA.

Curtent procticep regnrding
ground Jioposal of hazardoun
wacte liquida.

Moot il {e trented,
or dsumncd for ship-
ment out of stare.
Scme bulk 1iqulds
Inndtilled vith pro-
treatment or mixing.

Currently cose by
cave r1evicw and per-
mlt syatem. Druma
dispesed In separats
nrens of landfill.

Only one ntate per-
mitted tacllity (cvop.
logoons and lend
burlal). Bull:

Drvmaed 7 2:0

tio permitred londfilin
tor Vlquid haratduna
waate. Ol({- and on-
olte sudblect to onme
prev=Jit ayatem nnd

treatment of liquids.

landfillfng permitted;
criteria for lincre and

wella,  Encapavlation and
burfal ond deep uvell fn-

jectlon are prionry

nethoda.  Drum: hulk =113,
Un- and off-alte monltoring

Tvre of records maintafned on
ameunts ond fdent{fizatien of
harnsdoua waste Viqulda,

Dinly monthly tepocts
on asuree and amaunt
from shipping papers.,

Autheriznticn pepero,

Manlfrat uvyatoem,

Yes, 1977 aurvey of
hazrnud by class, off/f
on site, vhere and
tiow dlaposcd,

Hanifeut ayatem and
quartecly teports,

Yuown accidanta ar tncldentn
telated to lond disposnl of
finrardove waate llquids,

Two cnasp 0f %irn

and equipment losa
due te !llegal {care-
Yeas) dumping,

Hona,

Hone,

Hot known.

11legal dumping 1n pond -

looe of life.

Current procedures for hsndling
erpty drums at Ylond[{1%a,

ot plloved,

Open drumg ave triple
vinsed prive to veuna
or dtapngnl ne Ywarace
dous wnnta,

Hoy Le nrared an-oite

90 daya prlar ro dspo-

sul at one stnte slto.
Directiy burled av
openly arunhed and
TandZ 4 \Ves,

Tefple rinsed and re-
cyclod or crughed and

burfed,

Opancd, tripla rinsad
and reuned, er cruslied
and bucted or buraed,




Arous of Inturest

Havylang

Hussuchuwetuiw

Hichigun

Hinnewura

Hlustwaippt

Cuirent wlatuw of otato regulu-
tluna for geouud dlspousl of
tuwcnrdous wuktu liquory (um-sltu
and off-site).

Sawe ue RCRA.  Piuw-
ulgutud 8t Rume

tloug,

In prepatation, Will
follow HCRA. Avail-
sblu 5-0 wontha.

Regulutione dn oficuet,
Ve prrwmit systuvw.
Alsu stare B low,

Hu regulutiune, but
ML ddepusul §n Jand-
(11 1e aol allowed.

In preparacfon.  Avatl-

ablc sbout wid-80, Will

follow RCRA.

Existuncu of Jdlulncentives
(formul wad tnfurmal) for giround
dlepuvul of huzardous waske
Liquid.

Foiwal permlt wystus.

Hhen vegulations go
tate effoct, will
peobobly centain
clauvse for local
boutd of hcalth

nppeaval of now siceu.

Sorwal poanlt syctew.

Putial purmlt systew
for vu-slte, ne oii-
sita allawved.
{(Curiencly one on-site

pulmlL.)

Foiwal peiwlc syotow
witl follew RCHA.

Stute deffotcions of hazavdous
wuntu biqulde.

tollows RCHA.

Follows HUHA.

Cuviencly bolug va-
written, will follouw
RCRA L

Hone | will feollew
RCR&

Follows HCRA.L

Qurrent pruociices gegording
grouml digpoval of hazagdous
wsatae biqulds.

Hoovy aetals wust be
removed, aclds oaad
ulkalls muut be
acutrallized prior to
ground dleposaul. HNo
diuwuned Myuids
dluposed,

Hot allowed,

Hootly buld waste
haulcers Mlcensed and
permitted. Houl MWL
aliipped out of siatln.
Fee syoston for dtue~
poygal relatlve tn
degree of tecatwment.,

Hazacdous waoce Liquido
aic nol pesmlteed to
be dluposed off-nite;
vue on~pfta peralt for
land dfuposal. Hoatly
ubhlpped vut of atota.

Uenuned and Lulk, on-
and off-ufte, cese-by-
cone vevliew, no 1eccord
of voluwe produccd uund
dlspooed. Druws Tond-
f1lled are 2 10X of
total ML,

Type of 1ocordd mulntatned on
anount s und ldentiffcetion of
liwzardous woste liquida,

Munlfuot eyatem.

Hot applicable.

Recordu only for
iquid tndustrtal
wustua.,

Shilpping pdpersn.

Hone.

Known accidentu or {ncfdents
velated Lo lund divposal of
hozardous wvastoe llgutds.

One accideat prior
to progruwm.

Sevecal well coutaw-
inativna,

Noe haown,

Honwu,

Hone,

Current procedures for handling
capty dromwe ot landfillu,

Not known.

tHot allowed,

Triple vinging aad
tecycling, or conwee-
clally reclalacd ur
burned.

Teeoted ss hnzardous

, cleancd nnd ce-
coadltioned, or used
for sno type of waute
excluuively,

waut e

Buried separatrely,




Arcns of lntereat

llew Jernvy

Hew Hexico

Horth Cninlinn

Oklahboma

Rhode 1alond

Current status of state repula-
ttons for ground dinpoyal of
tiozardons vaate Yiquora (on-onlte
and off-slee).

Cround diaposal of
WL unt alloved,

Regulations vae EPA'n
definttfons, Fermito
for off-glce only,

Regulot {ons exiot,
folluw RERAL WL
dloposed at permlitted
sites,

1976 tav; 1977 cegu-
Inttons for landfiltls,
lagoons, and welln,

of {- snd on-elte.

Nave regulations ~ do
not follow RCRA, lover

15 of 17 types of harord-

ous vantea digpoaed (o
oecured landflll.

Extstence of dlalncentiven
(formal and fnformnl) for ground
dlafooal of hazordoua wnate
Yquid,

Formal permlt
oystem since 1978,

Formal permit aystem.

Fotwal permit system,
wnate screenfng pro-
cedure.

Formal pernit aystem;
dlscouragen land-
(11lug of dzums.

Furmal peralt syatem,
High publlc avoreness

State dellnltions <f Lozardoua
wanpte }iquide.

None, will follows
RCIA,

Hone, wiil follow
RCRA,

None, will folloy
RCRA,

Use term “contralled
foduateial wasee.”

Use 17 cotegoriea - 2

higheat are not allowved In

tondfilto hased on Lisg,
1Cs50, {losh polnto, ete.

Current practicen regarding
gtound dispoaal of hatordoun
woste liquids.

Hinor amount gocy

to lond ({11, mostly
incinevated ov

treated. I{ “aznidous
vaste 13 not dispesed
via a water r1emource {t
1s_consldcered o solid,

On-site, no spproval
required; bulk UL tn
ponda probobly most
coomon method.  0fl-
site = ahipping out of
state,

fetmitted landfille,
no breakdowm on diuw
vy bulk, wurvey on 7
SI1C codea aveilable.
On-gfte dumplng,
curcently not moaftor-

ed,

Fermits primarily (or
on-aite wells (11
biflfon tbe. n 1978).
10-151 of totel =
divmmed, moutly land-
f1lled, on- and off-
nlte.

Bulk end drusmed 1ML
disposed under perntta.
Deummed IML not allowed
fon 1andftll without
abaorbent matcrinl.

Tyra of secorda mointalucd on
amounta and {dent{{icotion of
hiorardove vante liquida,

Mouilert aysten,

Hanilfeat ayatem bLeing
foplementad,

Hone

Hanlfeat eyaten belug
computer progranmaed.

Hanffeat gyotem,

Y.nown sccidents or {nctdenta
related to lond d{sposal of
hiaratdous veate liguida,

tona, but lent {lve
people ar fucinexator
explonton,

Feat{intde f{ra on
track. Flreman wieh-
out breathiag
appacatus vor kiM1«4,

Not known,

letm{tted landfIll
wixed fncompatible
Hiquide, N0, gne
formed, Ho one hurt.

Fite due to fllegal
handtngp Ywidnight
dunping. ™

Cureeur. pracedurae foc Yaadling
eopty drums at land’tits,

Reconditfoned 2nd ve-
uned o¢ decontrminated
Ly incinerncton 2hen
landf4ted or anly for
acrap,

flot knowm,

Lerge numbace of com-
merchinl veocyclers,
{annarazton nnd aque-
face dlapnanl noe
ronttored,

Teiple ringed and re-
cycled or dispoged, or
teclafmed,

Ticated ao harardous
vaate (no rinslug
tequlrcd).




rd

Accas of Intevest

South Curoling

Tonneseaee

Teabs

Wathiaguiun

Wadohuan

Uteh

Cutront wtatus of wlatu cugula-
tionu tor ground Jtupovul of
hacurdous wastu Mlquors (on-site
end off-alty),

Regulottous apprrovad
Horch 1900,  low
gusaring uvp Lo 1vgu-
luto, intbpuect, ofc.
G- snd off-uitues
cun ba approved for
[113) P

Ho regulatens but
way have by «ad of
year. Fmergoucy
Yaw fn effice.
ladF L1 dinpouui
allowud,

-
BI¥)

Havu cegulationd.
Yollows RCRA, Land
divpusal allawed ug

putaliffed oives.

Propewed rogulocions

St Cevernusta dosk
for signatu.c. Die~
poual alluwed uwudur

petsitted cundigionae,

Regulaclons pueadloyg.
Austtlog siual RCRA
duefinaitons. 2 approved
WL sfces fi oputat fon,

Ho reguluctons yot.
Uslug EPA gutduliuue
sad ullt Jdectsfons on a
covo-by-cuva baule,

Eclulence of disinventives
(formal and $nfosunl) for ground
Jluposal of hazuvdous wvasce
liqutd.

Fowwal perwlt syntem.
Inforwal pulicy of
allowing landf{ll as
lavt meaue Of
divposal,

Forwal pexuwll aywlew
fod wobey suality,
Othera in Jdrafc
foram.

Off-sivu Jluposal
altlen wusl Lost

securicy bonda, ne
diuws aay bo lowd-

E:llaed.

Foromal peiwiv vyutom.

Law and penaliler slwtilar
to kAl

vase by Cwcu Losie,,

baloccud Gn

|t ion, cuse by cuue
teview, 1 year old
L progaw

i
Aottt Inted e onihioy L2a~

State deflalclons of huzardous

vaste llguide.

"Flowable™ will folluw
KCHA. Sludge ts 20X
wolid.

Hune, will foullow
KCRA.

Follous RCPA.

“Extrewaly bazatdous"
aqd “daageiona "

Follouns RCMA.

Hone, “soltd waote"

EPA guldellnes.

tollows

Curreat practices vegnrdiog
ground dipposal ot hozacdous
waste liquide.

Liquld wust be trented
yo not €louable, or
divwelved with llquid
that keeps i¢ from
being harmful, Bulk =
15X, druouaed = 25%,
One wvecuro lundfidl
tabkes dicect dlupusal
of druwa.

Ho laadfills for
hazutdous waste
cutrently ullowed in
state.

Efthee placed in
tajection wells or
prewined with soll

or cluy pijor to
landfIt) or land-
forml lundfill opera-
tore declde tf W, arc
adequatcly treated,

Ho otate approved
sltes, yet. Current-
ly tccat, atore, or
send out of state.
On-glte punding and
Inclucrat fon allowed
Lut vot dewp well
Injuct lon.

Cuse by cusec seview, off-
site dirocted to 1 of 3
sEate parulcted diuposal
sitona, or ahipped out of
state. On-site cerclfi-
catfon requited.

ond drusaed HUL,
tive acounts unkoaown.

aelf~cuntained,

Abuut 30 perwltied Jond-
£111e plue 150 currvently
aoC permdftted, take bulk
Rela-

Landfills required to be

Typo of recorde wmifntnined on
swounts snd tdent:flcatlon of
hozusdous woste 1.qulda,

Flanalng to cowmputur-
fze duta.

Only by SIC code.

tianifest
compurer.

dydiem on

Hanlfcol uyostean.

Couo Files.

Ho on-slte records;
volusntuty wanlfeut

isyetew For off-slie,

Kinown aceldente or Incidents
craluted to land Jdlupuusnl of
huzurdous wadte !lquidu.

Mot knowu.

1llegal druwm at land-
111 oxploded,
tujured auchtne
operulor.

Hona.

tuaplavions of powders
tn loadf11) 4 yeus
sya.

Hona.

Fire which couldn'c be
truced.

Curtent procedurcy {or hundling
vupty Jdeows at land?tils,

Triple yinsced ond re-~
cycled or cruuhed, or
Inclncrated,

Hot wllouwed.

Usuolly crushed and
Vund il ied,

Hot allowed,

Reeycled o1 cruahed
und dluposed,

tnved and recyeled
or 1eclatised,




State

NAlabama
California

Missouri
I
(¢

Oregon,

)
Colorado

Mew York

Ohio

SUMMARY OF STATE DRUMMED L1QUID LAWDFILL DI

lazardous Waste Regulalion

Cradle-to-grave regulation to
become effective Oclober, 1980.

Cradle-to-grave.

Cradle-to-grave regulation to
become effective July, 1980.

Cradle-to-grave.

No authorizing legislation;
however, landfills are requlated.

Hazardous waste facililies are
requlated; a manifesl syslem is
forthcoming.

State is in the process of formu-
lating hazardous waste policy.

Drummed Liquid candfill Dis)

The State strongly discouras
prior fixation. In October
be mandalory. The Slate do
industry.

The State allows for the di
quantities of drummed liqui
feels that pohibiting dyrumm
cost burdens on the industr

The State strongly discoura
prior fixation and, in July
State feels that this prohi
practice in-plant and end-o
waste Jandfill space,

The State prohibits the dis
must be emplied and placed
ation. Industries in the ¢
portation bult the State hac

A1l liquids are bulk dispos
taminalion, worker exposure

A very little amount of drt
lTiquids are lreated/recover

No information available,



-

State

Pennsylvania

Texas

43}

Hazardous Waste Requlation

Drummed Liquid Landfill Disy

Cradle-to-grave

Cradle-to-grave

The State allows the dispos:
and the voids grouted. Hist
problems with landfills in

The State requires that all
to landfilling. At on-site
leakage problems have been i



