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ENVIRONMENTAL PROTECTION
AGENCY

40 CFR Part 257

[Docket No. 4004, FRL 1234-1]
Criteria for Classitication of Solid
Waste Disposal Facilities and
Practices

AGENCY: Environmental Protection
Agency

ACTION: Final rule and interim rule.

SUMMARY: This regulation contains
minimum critena for determining what
solid waste disposal facibities and
practices pose a reasonable probability
of adverse effects on health or the
environment. Those facilities that
violate the critena are “open dumps” for
purposes of the State Solid Waste
Management planning effort supported
by EPA under Subtitle D of the Resource
Conservation and Recovery Act [RCRA
or the Act) The criteria also provide the
standard to be appled by the Federal
district courts 1n determining whether
parties have engaged 1n acts that violate
the prohibition of epen dumping, also
contained in Subhtle D of RCRA The
criteria also partially fulfill the
requirement of Section 405 of the Clean
Water Act (CWA] to provide guidelines
for the disposal and utihization of
wastewater treatment plant sludge Any
owner or operator of a publicly owned
treatment works must comply with these
cniteria when disposing of sludge on the
land.
EFFECTIVE DATE: October 15, 1979.
OATE: For purposes of the Interim Final
portions of the criteria [sections 257 3-5
and 257.3-6(b)}, public comments will be
accepted until November 20, 1979.
ADDRESS: Submit comments to' Mr.
Emery Lazar, Docket 4004 1, Office of
Solid Waste (WH~564), EPA,
Washington, D C. 20460
FOR FURTHER INFORMATION CONTACT:
Mr Truett V. DeGeare, Jr., PE., Office of
Solid Waste (WH-563), U.S.
Environmental Protection Agency, 401 M
Street, S W, Washington, D C. 20460,
Telephone (202) 755-9120.
SUPPLEMENTARY INFORMATION:
L. Authority

This regulation 1s 1ssued under
authonty of Sections 1008(a)(3) and
4004(a) of the Sohd Waste Disposal Act,
as amended by the Resource
Conservation and Recovery Act of 19786,
42 U.S C 6907(a)(3) and 6944(a), as well
as Section 405(d) of the Clean Water
Act, as amended, 42 U.S C 345.
I Background

This regulation was published in the
Federal Register in proposed form for
public review and comment on February
6, 1978. The Agency held five public
hearings and eleven public meetings to
discuss the proposed regulation and

received a substantal number of written
comments on the proposal. Having
considered the views of the public, the
Agency 18 now promulgating this
regulation in final form. This preamble
discusses some of the more significant
1ssues raised during the public comment
penod and revisions made on the basis
of those comments,

The objectives of the Act are to
promote the protection of health and the
environment and to conserve valuable
material and energy resources. In order
to accomplish this, the Act sets forth a
national program to improve solid waste
management, iIncluding control of
hazardous wastes, resource
conservation, resource recovery, and
establishment of environmentally sound
solid waste disposal practices. This is to
be carned out through a cooperative
effort among Federal, State, and
substate governments and private
enterprise

Subtitle D of the Act fosters this
cooperative effort by providing for the
development of State and regional solid
wasle management plans that involve
all three levels of government. As the
Federal partner in this process, EPA
seeks, through regulations and financial
assistance, to aid State imtiatives in the
formulation and wnplementation of such
plans.

Section 4002(b) of the Act requires the
Admunistrator to promulgate Guidelines
for the Development and
Implementation of State Solid Waste
Management Plans On July'31, 1979,
EPA 1ssued those gmdelines (44 FR
45066) While those guidelines are to
consider a broad range of topics, Section
4003 of the Act 1dentifies the mimimum
requirements which State plans must
address. FPA provides financial
assistance to help the States develop
and implement their plans. Under -
Section 4007, EPA reviews and approves
State plans which satisfy the minimum
requirements of Section 4003.

The State solid waste management
plan 1s the centerpiece of the Subtitle D
program. Through the plan the State
identifies a general strategy for
protecting public health and the
environment from adverse effects
associated with sohd waste disposal, for
encouraging resource recovery and
resource conservation, for providing
adequate disposal capacity in the State,
and for dealing with other 1ssues
relevant to solid waste management
The plan must also set forth the
institutional arrangements that the State
will use to implement this strategy. (A
more detailed description of the
planning program is contained in the

Preamble accompanying the Section
4002(b) guidelines )
A Section 4004. Disposal Facility
Criteria

Under section 4004(a) of the Act the
Admimstrator is to promulgate
“regulations contarming criteria for
determining which facilities shall be
classified as samitary landfills and
which shall be classified as open dumps
* **" The criteria establish the leve of
protection necessary to provide that "no
reasonable probability of adverse
effects on health or the environment”
will result from operation of the facility
In setting these critena EPA 1s providing
a general definution of “samtary landfill”
and “open dump”. As part of their
planning programs, the States will
evaluate existing disposal facilities to
determine whether they comply with the
Section 4004 critena. Those facilities
which do not satisfy the cnteria are
“open dumps” under the Act EPA wnll,
under authority of Section 4005(b),
pubhish a list of open dumps in the
Federal Register

The inventory of “open dumps™ wll
serve two major functions First, 1t will
inform the Congress and the public
about the extent of the problem
presented by disposal facilities whi_h
do not adequately protect public health
and the enviranment. Second. 1t will
provide an agenda for action by
1dentifying a set of problem facilities,
routinely used for disposal, which
should be addressed by State solid
waste management pldns n accordance
with Section 4003 of the Act.

Essentially, the inventory 1s a
planning tool which supports the State
planning effort The States must know
where the problem facilities are in order
to satisfy Section 4003(3) which requires
that the plan “prowide for the closing or
upgrading of all existing open dumps
within the States * * *.”

B. Section 1008(a)(3). Open Dumpiny
Criteria

Under Section 1008(a)(3} of the Act
the Administrator is to publish
suggested guidelines that provide
minimum criteria “to define those solid
waste management practices which
constitute the open dumping of solid
waste or hazardous waste " Thus, these
criteria are to establish a broad
defimtion of the act of open dumping,
which 1s prohibited under Section
4005(c) of the Act.

The prohibition may be enforced 1n
Federal distiiet court through the citizen
suit provision in Section 7002 The Act
does not give EPA authonty to take legal
achion against parties that may violate
the open dumping prohibition. The
application of the open dumping criteria
to the specific acts of specific
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mdividuals 1s a matter for the Federal
courts to determine in the context of
particular cases Judicial review of
specific acts in the context of open
dumping suits should not be confused
with State planming acuvities
particularly the evaluation of disposal
facihties for the inventory of open
dumps The icclusion of a facility in the
list of open dumps is not an
adminstrative deterr-nation by EPA
that anv particular part:es are engaging
in prohibited acts of open dumping (The
Preamble accompanying the Guidetines
for Development and Implementation of
State Sohid Waste Management Plans
{44 FR 45066) provides a more detailed
explanation of this ssue )

C Section 405(d} Sludye isposal
Guidelines

Under Section 405(d) of the Clean
Water Act EPA 1ssues gwdehnes for the
dispusal and utilization of sludge Under
Section 405(e) of the CWA owners and
operators of publicly owned treatment
works (POTW'’s) must dispose of
sludges from such works in accordance
with those gmdehines Criteria designed
to avold a reasonable probability of
adverse effects on health or the
environment from disposal of sludge on
tend are clearly within the scope of this
provision of the CWA

D Copromulgation of the Criteria

The criteria which EPA promulgates
today are designed to fulfill or partially
fulfill the requirements of each of the
provisions discussed above While all
three provisions embody different
implementation schemes, they all are
concerned with the adverse effects on
health or the environment that may be
caused by solid waste disposal
activities Since there 1s an inherent
compatibility of purpose among the
three provisions, EPA has decided to
structure the criteria so they may be
used in all three contexts EPA beheves
that co-promulgation of regulations,
where possible, improves the quality of
its regulatory efforts by eliminating the
poteniial for inconsistencies among
similar regulations and by providing a
clear statement to the regulated
community of the standards to which
they wll be held

As an example of the compatibihity
between provisions, the facihity
classification criteria for purposes of the
State planmng program can, and
probably should, be concerned with the
same set of environmental effects as the
criteria defining the prohibited act of
open dumping. Regardless of whether
one 1s evaluating facilities to aid m the
establishment of setung state planning
priorities or examimng the acts of

specific individuals to determine legal
hability for open dumping the same set
of environmental effects should be of
concern At the same time, having 4
single set ot critena for definirg
vnacceplable environmental eftects
does not undermine the use of that
defininen for different purposes

1t should be pomnted out that these
critera are not necessarily the only
guidehines to be promulgated under
Section 405(d) of the CWA These
criterin apply where the owners und
operators of POTW engage i the
placement of sludge on the land Future
EPA gmdelines on sludge disposal and
utilization may address tncineration,
energy recovery and give-away ot sale
of processed sludge

III General Approach

This regulation sets forth eight criteria
that address broad classes of health and
environmental effects that may be
caused by solid waste disposal
activibes The criteria are structured to
define unacceptable impacts, those that
present a ‘ reasonable probabibty of
adverse effects on health or the
environment " In terms of the three
statutory provisions authorizing this
regulation, the criterta define an open
dump (RCRA Section 4004), the
mimmum elements of prohubited open
dumping practices (RCRA Section
1008(a)(3)) and the effects which must
be avoided by POTW owners and
operators {CWA Section 405)

EPA recognizes that these criterta will
bé apphied to a vanety of situattons and
that there 1s a need for flexibility in the
standards to allow them to be applied to
particular circumstances During the
comment period some reviewers
expressed preference for greater
specificity in the cniteria, including more
detailed design and operating
requirements Others favored greater
flexibility and opportunity for
consideration of local, site-specific
conditions

In developing the final critena the
Agency attempted to be as specific as
possible without reducing the
opportunity for State and local solid
waste management and enforcement
agencies to take into account the site-
by-site variations and make
assessments based on local conditions.
Wherever possible EPA tried to set
specific performance standards that
define unacceptable environmental
effects. Such an approach should
provide a concise and measurable
means of determining comphance with
the criteria However, 1n some situations
1t was not possible to devise a
meaningful performance standard for
the environmental effect of concern,

given the lack of experience with such
an approach to regulation of so d
Wable

Where specwfic performance
standards were not possible EPA
specsfied an aperational technigue to
arhicve the desred level of protection
When that wpproach was necessary the
criterty maintam regulatory flexibhity
by allewng for the use of alternathe
teohmgaes that achieve the same
general performance level Parties
leimung that alternative approaches
provide protection equivalent to that of
methods deserbed i the criterra have
the burden of estabhishing that fa<t

In addition FPA wishes to emphasize
that the standards established mn the
criteria constitute mnimum
requirenen*s These criteria do not pre-
empt other State and Federal
requirements Nothing in the Act or the
CWA precludes the impesition of
additional obhigations under authenty of
other laws on parties engaged i solid
wasle disposal.

Various commenters criticized EPA's
general approach as being either too
restnctive or too lenient Some argued
that implementation of the cnteria
would subsstantially reduce needed
disposal capacity The Agency
recognizes that one of the most critical
problems in the solid waste
management field today 1s the lack of
acceptable dssposal facilities due, 1n
part, to public opposition to their siting
However, this particular rulemaking
cannot dea! directly with this problem

The Agency 1s commitied to
evaluating other means by which it can
help with the problem. Adequate
disposal capacity 1s essential
nationwide Hopefully, implementation
of the criteria will increase the
credibility of disposal operations.
thereby aiding in reducing public
opposition to acceptable and needed
facilities

Some commenters felt that the critena
should be written very stringently 1n
order to provide an incentive for
mitiation of resource recovery and
conscrvation practices. Other
commenters observed that, even with
increased levels of resource recovery
and conservation, disposal facilities
would continue to be required 1nto the
foreseeable future, even resource
recovery facilihes produce a residue
which requires disposal The Agency
believes that resource recovery and
conservation are desirable solid waste
management approaches which should
be actively pursued However, the
purpose of the critena is to define
disposal activities which pose no
reasonahlec probabibity of adverse
effects on health or the environment,
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and the criteria have been developed
with that goal in mind. Whle the
implementation of these criteria may
make resource conservation and
recovery more economically
competitive, these regulations have not
been formulated sumply to advance that
cause Such an approach 1s not
authorized by the Act.

EPA also received comments
attacking the Agency’s use of standards,
definitions and approaches developed
under other Federal environmental and
public health programs. They claimed
that incorporating these 1tems 1nto the
criteria extends those other programs
beyond therr statutory authority While
the use of particular Federal standards
will be discussed later in this Preamble
1n the context of each criterion, a
general point should be made about the
use of approaches developed or
employed in other programs. The Act
requires that the criteria address
adverse health and environmental
effects of solid waste disposal, whatever
those mught be, The use of other Federal
Standards in responding to this broad
mandate is, 1n fact, quite desirable in
order to mimimize duplicative,
overlapping and conflicting policies and
programs. Unless it can be shown that
other Federal standards and approaches
are clearly inconsistent with the Act's
objectives, 1t 1s wathin the Agency’s
discretion to use them, where
applicable, 1n writing RCRA regulations

IV. The Criteria
A Scope

These criteria apply to the full range
of facilities and practices for “disposal”
of “solid waste”, as those terms are
defined 1n Section 1004 of the Act
Various commenters suggested the
exclusion or inclusion of specific types
of sohd waste disposal activities. EPA
examined these suggestions in light of
the Act's definitions, Section 1006 of the
Act (which directs the Agency to avoid
duplicative regulatory programs), the
Act's legislative history and the
objectives of Subtitle D. EPA has
concluded that the criteria apply to all
solid waste disposal with the following
exceptions:

1 The cniteria do not apply to
agricultural wastes, including manures
and crop residues, returned to the soil as
fertilizers or soil conditioners All other
disposal of agricultural wastes,
including placement n a landfill or
surface impoundment, 18 subject to these
criteria. This exclusion is based on the
House Report (H.R. Rep No. 94-1491,
94th Cong, 2nd Sess. 2(1976)) which
explicitly indicates that agricultural

wastes returned to the soil are not to be
subject to the Act

2. The critenia do not, at this time,
apply to overburden from mining
operations intended for return to the
mune site, The House Report indicates
that this type of overburden is not to be
the immediate focus of the Act's
programs,

3 The cnitena do not apply to
domestic sewage or treated domestic
sewage However the criteria do apply
to disposal of sludge resulting from the
treatment of domestic sewage. In
defining "solid waste” the Act
specifically excludes sold or dissolved
matenal in domestic sewage. Treated
domestic sewage from which pollutants
have been removed in a wastewater
treatment plant 1s still considered to be
domestic sewage for purposes of the
Act Including such wastewater
effluents within the Act's scope 15
particularly unnecessary because
existing EPA programs concerming
treatment of domestic sewage are
seeking to assure that these effluents are
disposed of 1n an environmentally sound
manner

However, during the treatment of
domestic sewage, solid and dissolved
materials are removed from the sewage
and collected as sludges Typically,
these sludges are disposed of separately
from the treated sewage which passes
through the treatment plant. The
language of Sections 1004{27) and
1004(26A) indicate that sludge generated
by a wastewater treatment plant,‘}\{w
supply treatment plant or air pollfion
control facihity is solid waste for
purposes of the Act. EPA believes that
while the Congress intended to exempt
treated sewage effluents from the Act's
provisions, it intended to include
sludges created by the operation o
treatment facilities. This approacth
consistent with Congressional intent,
expressed 1n Section 1002(b)(3} and the
legislative history, that the Act
specifically address the new solid waste
management problem that resulted from
effective implementation of programs
designed to protect the atr, water and
other environmental resources.

With this interpretation a question 1s
raised about the operation of septic
tanks, a particular type of sewage
treatment device. The materials which
pass through the tank and are released
into drainage fields are analogous to the
treated sewage effluent passing through
a treatment plant, and thus are not
considered solid waste. The materials
which settle to the bottom of the septic
tank and are subsequently removed for
disposal at some other facility are
analogous to the sludge created by the
operation of other sewage treatment

processes Therefore, septic tank
pumpings fall within the Act's definition
of solid waste

4 The criternia do not apply to solid or
dissolved matenals in irrigation return
flows This exemption 15 clearly stated
mn Section 1004(27) of the Act

5 The criteria do not apply to source.
special nuclear, or byproduct material
as defined by the Atomic Energy Ac! of
1954, as amended {68 Stat 923) This
exemption 1s stated in Section 1064(27}
of the Act.

6 The criteria do not apply to
industnal discharges which are point
sources subject to permits under Section
402 of the Clean Water Act as amended.
In defining sohd waste the Act
specifically exempts these discharges
The principal purpose of this provision
15 to assure that waters of the United
States (the jurisdictional concern of the
Clean Water Act) are not regulated
under this Act.

7. The criteria do not apply to
facilities for the disposal of hazardous
wastes subject to Subtitle C of the Act.
Section 3004 establishes the standards
which wiil be applicable to such
facilities EPA’s final regulations for 1ts
hazardous waste program will delineate
the class of facilities subject to the
Subtitle C requirements

8. The criteria do not apply to disposal
of solid waste by underground well

.injection that1s subject to regulations

(40 CFR Part 146} for the Underground
Injection Control Program (UICP) under
the Safe Drninking Water Act, as
amended, 42 U S C 3001, ef seq While
the subsurface emplacement of fluics
through a well (the activity regulated by
UICP) could also fall within the Act s
broad definition of disposal, Section
1006 of the Act requires that EPA avoid
duplication with its other programs
(including those under the Safe Drinking
Water Act) in administering the Act.
Leaving regulation of underground well
injection to the UICP 1s consistent with
that mandate and is especially
appropriate since the UICP seeks to
achieve objectives similar to those of
the Act

B Definitions (Section 257.2)

General defimtions which apply to all
the criteria are presented in § 257.2. The
section defines “disposal,” “facility,”
“leachate,” “open dump,” “practice,”
“sanitary landfill,” “sludge,” “sohd
waste,” and “state ” Also defimitions
that are only applicable to a particular
criteria are presented in that criteria
section.

EPA received many comments that
reflected a concern over the definition of
“facility”, Several commenters
suggested that EPA exempt such things
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as wastewater treatment lagoons.
potable water treatment lagoons,
surface impoundments (pits, ponds,
lagoons, basins), mining waste disposal
facilities, utility waste disposal facilities
and agricultural waste disposal
facihities The Act does not define the
term “facility”. EPA believes that the
term should be interpreted broadly
unless such an interpretation clearly
confhicts with other provisions or
objectives of the Act.

Atter examning these requests for
exemptions in hght of the Act and 1ts
legislative history, EPA concluded that
there was no statutory basis for
excluding these types of facilities All
such facilities could present a
reasonable probability of adverse
effects on health or the environment
EPA does not have any basis for
determining that such facilities are not
“solid waste disposal facilities” for
purposes of the Act.

Several commenters asked whether
the defimtion of “facility” would
encompass “backyard"” disposal
practices such as home compost piles or
burning of household wastes EPA does
not believe that Congress intended the
Subtitle D classification scheme to be
implemented at the household level.
Section 1004(27) refers to wastes from
“community activities" In addition, the
legislative history indicates at several
points that “mumcipal” wastes are of
concern under Subtitle D The Act's
emphasis on "commumnty” or
“municipal” waste, indicates that the
Congress intended to focus on solid
waste managment at that level rather
than at the household level. EPA
believes that “backyard” practices
should be controlled through State or
local nuwisance and public health laws

Some commenters suggested that
disposal facilities used by small
communities {especially smali facilities
i rural areds) be excluded from
coverage due to the anticipated higher
unit cost (cost per capita or cost per ton
of waste) af compliance for such
facihties The Agency found no basis for
such an exclusion, In fact, such an
exclusjon could foster the development
of additional small facilities 1n order to
escape the cost of compliance and,
cumulatively, could result in greater
environmental damage 1n rural areas
Thus, the criteria apply to large and
small facilities, whether urban or rural,
because it 15 essential that all facilities
prevent adverse smpacts on health and
the environment in accordance with the
criteria

Less sophisticated and less costly
design and operational techniques,
however, may be applicable at smaller
facilities due to the smaller quantities of

waste disposed and reduced magmitude
of potential adverse effects. In addition,
small or rural communities may take
various approaches to reduce the per
capita cost burden and achieve
economy of scale through regionalized
collection and disposal systems, sharing
of equipment among facilities, or
operation of facilities only duting
limited hours,

During the public comment period 1t
was suggested that there be less
stringent critena for existing facilities
than for new facilities. In considering
this suggestion the Agency has found no
difference in the potential adverse
effects from existing as opposed lo new,
facilities. With regard to implementation
of the criteria, however, the Act does
recognize the need to continue the
controlled use of existing facihities while
alternatives which comply with the
criteria are being developed. In taking
steps to close or upgrade existing open
dumps, a State may issue compliance
schedules that allow use of a disposal
facility while 1t 1s being upgraded or
while alternative disposal options are
being developed.

A few commenters also raised the
question of whether a junk yard, which
may buy or sell waste items, is a sohd
waste disposal facihty. While a junk
yard 1s clearly a “solid waste
management” facility under the Act
there 15 some question whether the
operation of a junk yard constitutes the
disposal of solid waste

Under Section 1004(3) “disposal’
nvolves the placement of solid waste
mio or on any land or water so that a
constituent of the waste may enter the
environment. This entry of waste
materials into the environment 15 an
essential component of the Act’s
defimtion As the Senate Report states,
“Disposal 1s letting wastes out of
control” (Sen. Rept, No 94-988, 94th
Cong. 2d Sess 26 (1976))

If a junk yard is operated in such a
w ay that no waste material enters the
environment then it 1s possible that it 1s
not a solid waste disposal facility If
constituents of the waste, however, are
entering the environment (e g battery
acds from automobiles leaching into the
ground), then the junk yard would be a
disposal facility It 1s up to the State to
determine whether particular junk yard
operations consutute disposal of sohd
waste

C Reorganization of the Criteria

After reviewing the comments EPA
has decided to change the format of two
portions of the criteria as they appeared
in the proposed regulation The criteria
concerning environmentally sensitive

areas and disease have been
reorganized.

The proposed regulation had one
section that addressed the location of
disposal facihities in wetlands,
floodplains, permafrost areas, critical
habitats of endangered species, and
recharge zones of sole source aquifers,
all of which were categorized as
“environmentally sensitive areas” In
the Preamble to the proposed regulation
the Agency also requested comment on
other areas, specifically karst terramn
and active fault zones, for stmilar
consideration

Environmentally sensitive areas are
no longer addressed in a separate
section. Criteria regarding floodplains
and critical habitats of endangered
species appedr 1n independent sections
discussed later Wetlands are addressed
in the section on surface water. since
wetlands are treated in the same
manner as surface waters under the
Clean Water Act Concerns for recharge
zones of sole source aquifers are
directly related to those for ground-
water protection, thus, protection of sole
source aquifers has been incarporated
into the ground-water section of the
criteria,

Permafrost areas are no longer
addressed 1n the criteria While EPA s
concerned with the effects of solid
waste disposal in permafrost areas
there are several reasons why 1t 18 not
appropriate to establish a national
criterion concerning permafrost.
Permafrost areas only occur in Alaska in
the Untted States. The State of Alaska
has authority to regulate solid waste
disposal and to protect permafrost EPA
believes that the State’s program 1s
adequate to protect these areas Under
Section 6001 of the Act Federal facilities
must comply with applicable State sohd
waste disposal requirements Thus,
there should be full compliance with
those State disposal requirements
affectiog permafrost areas Morcover,
the cnitena addressing floodplains,
surface water and ground water will
cover many of the environmental effects
of concern 1o such areas Under these
circumstances 1t does not seem
necessary to estabhsh separate
permafrast criteria at this time

In response to the Agency's request,
some commenters descrihed risks
inherent in disposal of selid waste 1n
karst terrain and active fault zones rhe
concerns rused pertained pnimarnily to
grourd water T'e Agenry belteves that
these concerns are adequately
addressed by the grounc-water critera
and he s not provided a separate criteria
for karst terrain or active fault zones

In the proposed regu'ation the
criterion for disease just addressed the
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problem presented by disease-cartying
vectors. In the section addressing food-
chain crops, the proposed criteria
provided for controls to reduce the
likelihood for transmission of pathogens
from the sohd waste to humans. Since
both provisions concerned the
prevention of disease. they have been
combined 1n § 257,3-6

D Flocdplains (Section 257 3-1}

Disposal of solid waste in floodplains
may have several sigmificant adverse
impacts' (1) If not adequately protected,
wastes may be carned by flood waters
and flow from the site, affecting
downstream water quality and
structures, {2) filling in the floodplain
may restrict the flow of flood waters,
causing greater flooding upstream; and
(3) filling 1n the floodplain may reduce
the size and effectiveness of the flood-
flow retaining capacity of the floodplain,
which may cause a more rapid
movement of flood waters downstream,
resulting in higher flood levels and
greater flood damages downstream For
these reasons it is generally desirable to
locate disposal facihities outside of
floodplains.

The proposed critena required that a
factlity not restrict the flow of the base
floed nor reduce the temporary water-
storage capacity of the floodplain, in
order to prevent increased flooding
upstream or downstream resulting from
the base flood. In addition, the proposal
required that the facility be protected
against inundation by the base flood,
unless the facihity is for land application
of solid waste for beneficial utihzation
as agricultural soil conditioners or
fertilizers.

In developing this criterion EPA
sought to comply with Executive Order
11988, “Floodplain Management” {42 FR
28951), which requires Federal agencies,
in carrying out their responsibilities, to
take actions to reduce the risk of flood
loss, to minimize the impact of floods on
human safety. health and welfare, and
to restore and preserve the natural and
beneficial values served by floodplains.
In accordance with Executive Order
11988, EPA consulted with the Water
Resources Council and the Federal
Insurance Administration of the
Department of Housing and Urban
Development. Both of these agencies
deal with floodplain management 1ssues.

A few commenters queshioned
whether flpodplain concerns were
within the statutory scope of these
regulations. Clearly, improper disposal
of sohd waste in a floodplam can have
adverse effects on health and the
environment EPA is not aware of any
other Federal program that addresses
the particular environmental threat

presented by solid waste disposal
activities in floodplains. Therefore, there
is no question that these concerns are
within the purview of this regulation.

After evaluating the proposed
floodplains criterion in light of the
comments, EPA re-evaluated the
rationale for the proposed regulation.
There was an apparent contradiction in
the criterion between the requirement to
prevent any increased flooding and the
provision to protect agaimnst inundation.
As several commenters pointed out,
comphance with one was likely to lead
to violation of the other. In addition EPA
concluded that it was not necessary to
eliminate any and all marginal
increases, however small, in flood levels
caused by disposal operations.
Moreover, not all inundation of disposal
facilities leads to adverse environmental
effects. Depending on the waste material
there may be no adverse downstream
effects; where such effects could occur,
proper control measures to prevent
washout of the waste matenals (e g.
diking) would be sufficient to avoid the
problem,

Therefore, EPA made the following
changes 1n the floodplain criterion:

1. The disposal facility or practice
should seek to avoid washout of solid
waste, rather than necessarily prevent
inundation of the waste. This change
allows for the development of
management practices or facility designs
that can avord washout of the sohd
waste without preventing all inundation
by flood waters. {Several commenters
ndicated that such approaches were
feasible )

2. Al of the requirements are linked to
an assessment of the hazard to human
life, wildlife, land or water. This is
designed to avoid a situation where any
increase in flood levels attributable to
disposal activities or washout of waste
18 automatically precluded. EPA does
not believe that the incremental effect of
solid waste operations on floodplain
management justifies such a drastic
approach. In some cases, however,
disposal activities may present a
significant marginal increase in the nisk
of flood damage. It is appropriate to
avoid such a nsk. EPA cannot specify
for all situations what that unacceptable
risk will be This issue must be resolved
on a case-by-case basis 1n the
implementation of these criteria

3. The exception for land application
of sohd waste for beneficial utihzation
as an agricultural soil conditioner or
fertilizer has been eltminated EPA
beheves that special exceptions for
classes of activities are no longer
necessary. In more clearly specifying the
performance objective for disposal in
floodplains, the criteria provide the

flexibility to allow continuation of those
activities that do not present health and
environmental hazards.

Some commenters questioned the use
of the 100-year base flood in defining the
floodplain of concern. EPA believes that
this is an appropriate definition. The
100-year floodplain does not represent a
flood that will occur only once in 100
years, It is the flood which has a one
percent or greater chance of occurring 1n
any one year. Such a flood may occur
several times or never ocour within a
given 100-year period. In selecting the
100-year flood to define the floodplain of
concern EPA 18 maintaining consistency
with the approach in other Federal
programs and in Executive Order 11988,

Some commenters misinterpreted the
criteria as a prohibition against locating
facilities in floodplains. While areas
other than floodplains are often
preferable locations for disposal
facilities, the proposed criteria did not
provide such a prohibition. Certaimnly,
that point 18 even clearer in the
floodplain criterion 1ssued today.

E. Endangered and Threatened Species
(Section 257.3-2}

Solid waste disposal activities can
adversely affect endangered and
threatened wildlife by releasing toxic
materials into the environment and by
disrupting the ecosystems on which they
rély for food and shelter Therefore, it 1s
appropriate for these criteria to contatn
provisions designed to mitigate adverse
effects of solid waste disposdl activities
on endangered and threatened species
of plants, fish or wildlife

The proposed criterion was designed
to ensure that disposal activities did not
occeur in the critical habitats of
endangered species unless it was
determined that the activities would not
jeopardize the continued existence of
endangered species The proposal also
required the approval of disposal plans
by the Office of Endangered Species
(OES) in the Department of Interior
(DOI).

Under Section 7 of the Endangered
Species Act (ESA), as amended. 18
U.S.C. 1536, all Federal agencies, in
consultation with the Secretary of the
Interior or the Secretary of Commerce,
are to utilize their authonities in
furtherance of the purposes of the ESA.
EPA held format consultations with the
DOI and received a “biological opinion”
recommending changes in the criteria.
EPA considered this recommendation
from DOI and all public comments in
setting this criterion.

EPA has concluded that the criteria
should assure that no sohd waste
disposal facilities or practices cause or
contribute to the taking of endangered
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or threatened species Taking means
harassing, harming, pursuing, hunting,
wounding, killing, trapping, capturing or
collecting, or attempting to engage in
such conduct In addition such
activitites should not destroy or
adversely modify the ciitical habitats cf
these species EPA believes that this
cuterion 1s cleatly within the scope of
the Act and that it satisfies Agency
responstbility under the ESA

Some commenters questioned EPA's
authonty to address effects on
endangered species in the cnteria The
Act gives EPA authority to set criteria
concerning the full range of health and
envionmental effects resulting from
solid waste disposal The taking of
endangered or threatened species by
sohd waste disposal activities 1s
certainly an environmental effect of
concera a1 addition the ESA places a
responsibility on the Agency to use its
authonty under the Act to m.tigate such
effects

The major change in this criterion
from what was contained 1n the
proposed regulation 1s the shift in
concern to the toking of endangered and
threatened species The proposed
regulation focused on avoiding
madifications of critical habitats that
Jeopardized the continued ex.stence of a
species After examiming that approach
in light of the comments, EPA decided
that the “jeopardize” language wads
nappropriate for a defimition that would
be applied to a vast number of site-
specific conditions. In deciding whether
an act or facility would jeopardize the
continued existence of a species. the
officials implementing the criteria would
have to examine the marginal effect that
harm to particular members of a species
would have on the national population
of that species Particularly in the case
of the open dump mventory, which
involves the evaluation of thousands of
solid waste disposal facilities, 1t would
be extremely difficult to implement a
“jeopardize” standard.

A determination of whether disposal
activities are “taking” endangered
species 1s more readily applicable to the
site-specific situations for which these
regulations will be used Officials
charged with unplementing the critena,
as well as parties engaged in solid
waste disposal, can quickly determine
what 15 necessary to achieve
comphiance Such an approach 1s
consistent with EPA’s general intent to
establish concice, measurable
performdnce standards wherever
passible

The use of the "taking” concept does
not reflect an EPA belief that the ESA
requires such an approach. EPA’s
obligation under Section 7 of the ESA, if

anv. 18 to assure that the criieria, which
piovide a national defimition of the
unaccerntatle environmental effects of
solhid waste disposal, do not jeopardize
endangered speces Vvhere those
cniteria s3e applied Ly Stale agencies,
such implementation activities a:e not
subject ‘e Sec tion 7 because no Fedural
acton s mvohved

Some commenters sugested that in
complying with Section 7 EPA could not
set criterta appbeable to non-Federal
parties that are more restrictive than
what Section 9 of the ESA now requues
of such parties {Section 9 prohibits the
taking of endangared species ) EPA
rejects that argament The Act and
Section 7 of the ESA give EPA authonty
to set critema different than the
requirements otherwise applicable
under Section 9

EPA believes that the best way to
ensure that nationul populations of
endangered and threatened species are
not jeopardized 1s to avord the
destruction of members of that
population 1n site-specific situations
While the standard could have been
written several ways to accomphsh that
objective, EPA believes that preventing
the “taking” of endangercd and
threatened species has several
advantages This approach will aid
coordinalion between sohd waste and
endangrred species programs where
feasible 1t also gives the regulated
commumty a uniform standard defining
its responsibility in both contexts The
“taking definition 1s broadly stated and
thus would encompass the variety of
adverse effects or endangered and
threatened species that could be caused
by solid waste disposal In its
“biological opimon” DOI endorsed 1this
dvproach

In the proposed regulation EPA only
addressed endangered species Several
commenters suggested that * threatened"
species wdentified by DOI also be
ncluded for consideration EPA believes
that such threatened species of wildlife
are also deserving of protection and,
therefore, has included them i the
criteria Thus, the endangered and
threatened species of concern are those
Listed under authority of Section 4 of the
ESA

In endorsing the “taking” Janguage,
DOI s "biological opimion™ included
exceptions for activities covered by
permits under Section 10 of the ESA or
allowed by Section 6(g)(2) of the ESA
Section 10 authonizes the 1ssuance of
permuts for the taking of species “for
screntific purposes or to enhance the
peopdgation or survinal of the affected
species ” The operative portion of
Section 6(g)(2) makes the Section 9
prohubition of taking 1napphcable in

states that have negotiated vooperative
agrecments with DCI Usidler
cooperative agicement, desigrated State
otficrals may take endacgrrrd species
for cunservation purpeses Since ne ther
of these s.tuetions scemed applicable to
solid waste disposal ativinea they have
1.0t been included in the Gitena

FPA has docided to retain that part of
the proposed regulation thai reficcted a
concern for the wildhie habita's Where
‘critical’ habitats of threatened or
endangered species have been 1dentfied
by DOI 1t 15 unacceptable under the Act
f rsolid waste disposal activities to
desirey or adversely modiy such
habitats In seiung this criterion EPA s
not precluding al} disposal 1n a criiical
habitat area Only when such dispocal
appreciavly diminishes the likelibood of
the survival and recovery of threatened
or endangered species using the habitat
dues a viclation occur The “brological
cpimion” from DO! endorses this
approach

EPA has decided to drop that portion
of the proposed eiitena which reguired
approval of disposal plans by the Office
of Endangered Species, Department of
Interior EPA agrees with the several
commenters including OES, who said
that st h a requirement was
nappropriate The Act and the CWA
create the implementinrg mechamsms for
tnese criteria While the ORS may, and
probably should, be consulted on the
<pphcation of § 257 3-2 to particular
situations, the officials responsible for
applyirg the criteria, rather than the
OES. must de texmime whether a
violation has occurred
F Surface Waters (Section 257 3-3)

It 1s essential that sohd waste
activities not adversely affect the
guality of the nation s surface waters,
Rivers, lakes and streams are important
as sources of drinking water, as
recreational resources and as habitats
for a wide variety of fish and other
aquatic orgamisms The nation's coastal
and inland wetlands provide natural
flood and storm control, sediment and
erosion control, recharge of acquifers,
natural purification of waters, and flow
stabilization of streams and rivers
Wetlands produce nutrients which
support complex ecosystems extending
into estuaries and streams well beyvond
the marshes and wetland areas
Wetland habitats support fish, shellfish.
nammals, waterfowl and other wildlife
feuna and flora

Solid waste disposal has led to
surface-water contamination from runoff
of leachate, accidental spills. and daft of
spray occurring at dumps, landhils,
surface impoundments, farmlands, and
landspreading operations. In the
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proposed criteria EPA sought to
cocrdinate its surface water standards
under the Act with programs developed
vnder the Clean Water Act (CWA) to
restore and maintain the integrity of the
waters of the United States (including
wetlands )

The proposed criteria required that
pnint source discharges of pollutants
« >mply with a National Pollutant
Discharge Elimination System (NPDES)
permit 1ssued for the facility according
to Section 402 of the Clean Water Act A
separate section addressed wetlands, a
particular category of waters of the
United States This sechion. which has
now been combined with the other
surface water provisions, required that
facilities not be located in wetlands
unless permits were obtained under
provisions of Section 402 and/or 404 of
the Clean Water Act The proposed
criterta also required non-point source
discharges of poltutants to be prevented
or mmmized

The final regulahon mantans this
general approach and hag eliminated
those parts of the proposed regulation
that might have created conficting
RCRA and CWA requirements
concerning the adverse effects of solid
waste disposal on surface waters The
srparate section for wetlands was
eliminated because they are treated hke
all other surface waters under the CWA
The provision affecting non-point source
discharges to surface water has been
linked more directly to applicable
requrements developed for State and
areawide water quality management
planning prograrms under Section 208 of
the CWA

Under Section 1006 EPA is required to
Integrate, to the maximum extent
practicable, the provisions of the Act
with the Clean Water Act and other
statutes Under the CWA, EPA conducts
programs designed “to restore and
mamtain the chemical. physical and
biological integrity of the Nation's
water " EPA believes that this goal 19
also a legitimate objective forits
regulatory activity under the Act and
thal, 1n the spirit of Section 1006, EPA
should use 1ts authority under the Act to
see that the goals of the CWA are
achieved. Thus, 1n defining unacceptable
solid waste disposal activities, EPA can
and should determne that facihiies and
practices violating the Clean Water Act
cannolt be acceptable for purposes of
RCRA

Thus, 1n establishing the surface
water criterion EPA used concepts and
approaches used under the CWA The
surface waters of concern are the waters
of the United States, which include
“wetlands"” meeting the Agency's and
the Corps of Engineers’ definition of that

term. All point source discharges of
pollutants must comply with
requirements for NPDES permits
pursuant to Section 402 of the CWA
Discharge of dredge or fill material to
waters of the United States must comply
with fequirements for permits
established pursuvant to Section 404 of
the CWA. (' Requirements” under the
402 and 404 permit programs include the
general requirement to apply for such
permits, as well as the substantive
prowvisions of issued permits ) Non-point
source pollution from solid waste
disposal activit:es must not be in
violation cf legal requirements
established to implement a water
quality management plan under Section
208 of the CWA. Water quality
standards developed to satisfy Section
303 of the CWA may be implemented
through either NPDES permuts, Section
404 dredge and hll permuts, or legal
requirements developed to implement a
Section 208 plan.

Some commenters suggested that in
using a CWA-based approach in these
regulations EPA was attempting to
regulate discharges to waters of the
United States under the Act. This 1s
certainly not the intent or result of these
criterta. The implementation of CWA
programs will be left to those
responsible for those programs In these
criteria EPA 1s merely indicating that
where solid waste activities violate the
CWA, as determined by officials
implementing that law, EPA cannot
determune that those activities provide
adequate protection to public health and
the environment for purposes of RCRA

Commenters also expressed concern
over the definition of “wetlands”,
arguing that man-made chanoels and
basins (particularly wastewater
treatment lagoons) that happen to
support vegetation should not be subject
to protection under this criterion. In
keeping with the goal of coordination,
EPA is accepting the approach taken
under the CWA, as expressed in the
recently issued NPDES regulations (44
FR 32854) Thus, waste treatment
lagoons or other waste treatment
systems that happen to support
vegetation are not waters of the Untted
States (Asindicated in the NPDES
regulations, cooling lakes and ponds are
generally within the defimtion of waters
of the United States. but certain kinds of
cooling ponds may be excluded )

Several commenters questioned the
proposed inclusion of “surface runoff”
as a point source discharge of
pollutants Under the existing NPDES
regulations the term “discharge of
pollutant” is defined to include ** * ¢
surface runoff which 1s collected or

channelled by man ” EPA will maintain
that approach i these criteria. All other
surface runoff is subject to applicable
requirements developed under section
208 plans for non-point source pollution

Seseral public comments reflected
concern about what permits would be
necessary under the CWA for solid
waste disposal in wetlands Diking or
other dredge or fill operations designed
to prepare an area within waters of the
United States for disposal of wastes
would require & 404 permit as a matter
of course A question anses, however,
concerning the actua! deposit of the
waste material into waters of the United
States Such a discharge could be
treated as a discharge of pollutants
requiring a Section 402 NPDES permit or
as a discharge of dredged or fill material
requiring a 404 permit,

Under previously 1ssued regulations
implementing the CWA (42 FR 37122),
where the “primary purpose” of the
discharge of waste material 1s for
disposal, rather than for filling an area,
the discharge 15 subject to the NPDES
program.

Some commenters suggested a need
for procedures establishing how NPDES
permits will be applied to sohd waste
disposal In response the Agency 1s
developing policy gwidance for this
permitting process As of this wniting, a
draft of this policy guidance, "NPDES
Permits for Solid Waste Disposal
Facilities in Waters of the United
States—Policy Guidance Memorandum,
August 23, 1978,” has been distnibuted
for external review A public meeting for
discussion of the draft pohicy guidance
memorandum was held on December 11,
1978 EPA 18 currently reviewing the
pubhc comments submitted on this
1ssue EPA 1s also considering whether
solid waste disposal in wetlands 1s more
appropriately handled under the Section
404 permit program EPA intends to
explore this issue with the Corps of
Engineers

EPA has dropped any reference to a
presumption against 1ssuance of an
NPDES permut for discharge of solid
waste into wetlands That reference,
contained as a comment 1n the proposed
regulation, reflected EPA’s general behef
that disposal activities should not be
conducted in wetlands if other
alternatives exist The NPDES permit,
however, will define the legal
responsibilities of parties engaging in
disposal of sohd waste near or in waters
of the United States I the requirements
of an applicable NPDES permit can be
satisfied, then there will be no added
“presumption” against the facility or
practice

Comimenters raised concerns over the
ability of NPDES permitting agencies to
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arocess applications and 1ssue permits
or point source discharges of pollutants
rom solid waste disposal facilities. It
vas noted that not many NPDES
ermits have been 1ssued to such
1scharges.

It has been Agency policy to prioritize
ssuance of NPDES permits based on the
rotential adverse environmental impact
f the discharge However, all
tischarges require NPDES permits, and
t1s incumbent on the cischarger to
apply for the NPDES permit. Generally,
no enforcement action 18 taken if
application for an NPDES permut has
been made, but the permit has not yet
been 1ssued. Upon issuance, the
discharger must maintain comphance
with the NPDES permit. Upon denial or
revocation of a permut, the discharge
must be discontinued.

In using the 208 planning program,
EPA has dropped the proposed
requirement to “'prevent or minimize”
uonpoint source pollution from solid
waste disposal activity Several
~ommenters were concerned that such a
requirement might duplicate or conflict
with provisions developed to implement
a State water quahity management plan.
EPA shares that concern and, therefore,
has made the changes described above
However, EPA 18 also aware that not all
208 plang will have addressed the non-
ooint source pollution problems
presented by solid waste disposal EPA
intends to explore this problem further
to determine whether uniform national
guidance is needed and can be given on
how to handle this type of pollution
problem If a set of standards can be
devised EPA will consider amending
these criterta

Not all portions of a 208 plan will
necessarily be applicable to solid waste
disposal activities, and 1t will be up to
officials implementing the cniteria to
make the appropriate determination
The critena are linked only to those
portions of the plan that have been
translated into legal requirements (i e
statute, regulation, ordinance,
administrative orders ) This assures
clarity on what is required, avoiding
questions about how to comply with
broadly-stated policy statements

G Ground Water (Section 257 3-4)

Ground water, generally a high
quality, low cost, readily available
source of water, s the dnnking water
source for at least one half of the
population of the United States, often it
1s the only economical and high quality
water source available Ground water 1s
generally suitable for human
consumption with little or no treatment
necessary.

Ground water has been contaminated
by solid waste disposal on a local basis
in mapy parts of the nation and on a
regional basis 1n some heavily
populated and industrialized areas,
precluding its use as drinking water.
Existing monitoring of ground-water
contamination 15 largely inadequate,
many known instances of contamination
have been discovered only after ground-
water users have been affected The Act
and 1ts legislative history clearly reflect
Congressional intent that protection of
ground water is to be a prime concern of
the critena.

The proposed criteria established
requirements for ground-water
protection based on the utilization of the
ground water. Ground-water utihzation
was divided into two categories: Case |
addressed ground water currently used
or designated for use as drinking water
supplies or ground water containing
10,000 miligrams per liter (mg/1) total
dissolved solids or less; and Case II
addressed ground water designated for
other uses

For Case I, the proposed cntena
required that the quality of ground water
beyond the disposal facility be
maintained for use as a drinking water
supply. The proposed criteria were
based on the “endangerment” approach
adopted from previously proposed
regulations for the Underground
Injection Control Program (41 FR 36726).
“Endangerment” was defined to mean
introduction of a contaminant that
would require additional treatment of
current or future drinking water supplies
or would otherwise make the water unfit
for human consumption. The proposed
criteria required that the disposal
facility not “endanger” Case I ground
water beyond the property boundary
(Comments were specifically requested
on the use of other distances in Leu of or
i addition to the property boundary )
For Case II, States could, where
consistent with their authority,
designate ground water for uses other
than drinking water and would establish
the quality at which the ground water
was to be maintained consistent with
the designated use

In order to predict, as early as
possible, the potential for ground-water
endangerment, the proposed criteria
required that ground water be monitored
s0 as to indicate the movement of
contamindants from the disposa) facility
where endangerment was likely.
Contingency plans were required for
corrective actions to be taken in the
event that an adverse impact was
indicated by the monitoring

For sole source agufers, the proposed
criteria required that facihhes not be
located in the recharge zone unless

alternatives were not feasible and
unless "endangerment” was prevented

Under the final ground-water critera,
the facility or practice must not
contarmnate an underground drinking
water source beyond the solid waste
boundary or an alternative boundary set
by the State Contamunation occurs
when leachate from the disposal activity
causes the concentrations of certain
pollutants in the ground water to either
(1} exceed the maximum contaminant
level (based on the primary drinking
water standards) specified for that
pollutant, or {2) increase at all where the
background concentration of the
pollutant already exceeds the applicable
maximum contaminant level An
underground drinking water source is an
aquifer currently supplying drinking
water for human consumption or an
aquifer ;n which the concentration of
total dissolved solids 1s less than 10,000
mulligrams per hiter (mg/l} Generally,
the existence of contamination 18
determined at the waste boundary
However, States with approved sohd
waste management plans may establish
an alternative boundary i, after
thorough examination of the site-specific
situation, a finding is made that an
adjustment of the boundary would not
result in contamination of ground water
needed or used for human consumption

(1) Approach to Ground-water
Protection A Tew commenters suggested
that the proposed regulation was
beyond EPA's authority becaue 1t
allegedly involved the establishment of
ambient ground-water standards. This
charge reflects a misunderstanding of
the approach taken in the proposed, as
well as the final, regulation EPA 13 not
regulating ground water with these
criteria, rather, EPA 1s setting standards
applicable to disposal of solid waste In
defining the unacceptable effects of such
disposal on ground water, EPA has
concluded that sohd waste activities
should not degrade ground water
beyond levels established to protect
human health The cniteria are designed
to achieve that objective

EPA recognizes that ground-water
quality 1s important for other purposes
(e g for irngation of plants, for its effect
on fragile ecosystems ) Differing
standards may be appropriate to protect
its usefulness for these other purposes.
At this ime, however, EPA has decided
to define "contamsnation” 1n terms of
the water’s use as a drinking water
source EPA believes that the prevention
of adverse human health effects from
direct consumption of ground water,
should be the first among several
objectives 1n protecting ground-water
quality. Moreover, the Agency has
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developed standards for drinking water
but has not established standards for
other uses

These criteria reflect EPA’s concern
for both present and future users of
ground water A sigmficant number of
people in the country take their drinking
water directly from ground-water
resources EPA expeets that such direct
use will continue in the future In
defining unacceptable solid waste
disposal achivities, these criteria cannot
be based only on curtent patterns of
ground-water use. Potential future users
of the aquifer must be considered.

EPA believes that solid waste
activities should not be allowed to cause
underground drinking water sources to
exceed established drinking water
standards. Future users of the aquifer
will not be protected unless such an
approach 1s taken. Where maximum
contaminant levels have already been
exceeded due to other conditions or
actions affecting the aquifer, solid waste
activities should not be allowed to
increase the rnisk of damage to present or
future users of the aquifer

(2) Contaminants of Concern.

ommenters stated that the
“endangerment” standard in the
proposed regulation was vague,
especially since 1t did not specify
contaminants that would make more
extensive treaiment necessary or
otherwise make the water unfit for
human consumption Some felt this
approach would allow teo much
contamination, given the lack of
certainty regarding toxicity of many
contaminants and the state-of-the-art of
monttoring and water treatment. Others
stated that 1t would require facility
operators to demonstrate protection
from a mynad of substances, that the
levels to which those substances should
be tolerated was not defined, that the
standard was based on unspecified
treatment and changing technology, and
that the capability of existing treatment
1s a function of too many parameters In
order to respond to these comments the
Agency explored various lists of
contaminants upon which to base the
criterna

Several reviewers supported the
proposed criteria’s use of the National
Interim Primary Drinking Water
Regulation (NIPDWR) in the definition
of “endangerment”. Some reviewers
pointed out, however. that the list of
contaminants i the NIPDWR (40 CFR
Part 141) was not created to serve as
ground-water quality standards, and
thatt does not include ali potentially
harmful substances which might be
associated with leachate from sohd
waste

EPA recognizes that the NIPDWR lists
only those parameters commonly found
1n public drinking water supplies Other
substances which may be harmful to
human health were not included n Part
141 due to their relatively rare
occurrence in drinking water systems,
the unsuitability of analytical methods,
the high costs of monitoring, or the lack
of toxicity data For example, cyanide
was not listed in the NIPDWR because
of 1ts low rate of occurrence Several
potentially dangerous substances which
were excluded from the NIPDWR are
present n leachate from waste disposal.

There is no doubt, however, that the
contammnants identified 1n the NIPDWR
are appropriate for consideration in the
critena. Generally, no commenters
opposed the inclusion of any histed
contaminant in this regulation. The one
exception 13 the manmade radionuchdes
identified in the NIPDWR. These
substances fall within the class of
rachoactive substances excluded from
the Act's definition of solid waste and,
thus, the leaching of these matenals into
ground water should not be addressed
by these criteria.

EPA has evidence that all of the
contaminants identified in the NIPDWR
have been in wastes covered by these
cnitera and that such materials are
likely to enter ground-water supplies.
Therefore, while 1t may be advisable to
expand the list of contaminants covered
by the criteria as new information 1s
developed by the Agency, 1t is certainly
appropriate to use the contaminants
identified in the NIPDWR in the critena
at this time

The Agency has also explored the use
of the National Secondary Drinking
Water Regulations (NSDWR] m defiming
maximum contaminant levels The
NSDWR (40 CFR Part 143) represent the
Agency’s best judgment on the
standards necessary to protect
underground drinking water supplies
from adverse odor, taste, color and other
aesthetic changes that would make the
water unfit for human consumption, EPA
believes that this 1s a serious concern
which deserves consideration in the
cniteria, In addition, many of the
substances histed in the NSDWR often
occur together with other substances 1n
leachate which can be injurious to
health

However, EPA has dec:ded not to
include the contaminants identified in
the NSDWR 1n the critena at this time It
was not clear n the proposed regulation
that EPA was considering their use for
purposes of the critena To avoid any
question about the adequacy of
opportunity to comment on the use of
the NSDWR 1n the criteria, EPA has
decided to specifically seek public

comment on this issue. Thus, EPA1s also
issuing today a proposed amendment to
the criteria which would add the
maximum contaminant levels m the
NSDWR to the definition of ground-
water “contamination.”

Twa dther sets of pallution
parameters were considered for
inclusion 1n these criteria the Quality
Criteria for Water (EPA 1976) and the
list of toxic pollutants referenced in
Section 307(a)(1) of the Clean Water
Act, as amended

The pubhication Quality Criteria for
Water recommends levels for water
quality 1n accord with the objectives in
Section 101(a) and the requirements of
Section 304(a) of the Clean Water Act.
The primary purpose of that publica.lon
18 to recommend levels for surface water
quahty that will provide for the
protection and propagation of fish and
other agquatic hife and for recreation.
Although recommended levels are alsc
presented for domestic water supply,
and {or agricultural and industral use,
ground water was not a major
consideration,

Quality Criteria for Water hsts most
of the substances in Parts 141 and 143.
Several of the additional parameters
listed are only of interest in surface
water protection, such as mixing zones
{one third the width of a stream, 10
percent of the area of a lake, etc ),
temperature, and suspgnded solids
While several health related substances
that could be present in leachate are
histed {e.g, boron, beryllium, cyamde,
nickel and several insecticides and
other organics), the recommended hrmts
are specified for aquatic life protection
and these are not appropriate for ground
water. Furthermore, the recommended
lumits were written to be guidance in
developing standards, not to be used as
standards themselves Therefore, EPA
decided that this List was wnappropriate
for these critena.

Under Section 307 of the CWA the
Agency may establish either technology-
based or stricter health-based standards
for toxic pollutants 1dentified under
Section 307(a)(1) EPA 1s investgating
the appropriateness of using the health-
based standards in the critenia Such
substances as aldrin/dieldrin, DDT,
endrin, toxaphene, benzidine and
polychlorinated biphenyls (PCB's) are
now subject 1o section 307 standards
EPA may be establishing such standards
for other pollutants some time 1n the
future At this time, however for
purposes of these cnitena. EPA will rely
only on established drinking water
standards

(3) Levels of Contamination While
the design of the ground-water criteria is
similar to the “endangerment” approdch
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of the Underground Injection Control
Program under the Safe Drinking Water
Act, 1t provides for greater specificity
and does not use the exact wording of
that program or statute Therefore, to
avoid confusion the term
“endangerment” 1s no longer used n the
cnteria Instead, the word
“contaminate” has been employed A
facility "contaminates” ground-water1f
1t introduces a substance that would
cause’

{a) The concentration of that
substance in the ground water to exceed
specified maximum contaminant levels,
or

(b) An increase 1n the concentration of
that substance 1n the ground water
where the existing concentration of that
substance exceeds the specified
maximum contamnant level

The first pa:t of the above definition 1s
mtended to protect water that can be
used as drinking water without
treatment. The second part 1s intended
to protect ground water already at or
above the maximum contaminant level
by preventing introduction of substances
that would exacerbate the problem

Many comments were received on
levels of contamination. Some suggested
using the maximum contaminant levels
{MCL's) in the National Primary and
Secondary Drinking Water Regulations,
others suggested using huigher limuts or
using lower limits Some reviewers
suggested varying the levels with the
background quality or the potential use
of the ground water.

The reasons given for adopting higher
allowable levels, or more lenient
standards, (than the MCL's) included
contention (1) that the increased cost of
land disposal would be greater than the
value of the threatened resource, {2) that
the more efficient approach for some of
the substances was to remove them
from the water supply by treatment after
contamination, and (3) that some of the
Secondary MCL's are commonly
exceeded in ambient or native ground
water, thereby effectively resulting in a
non-deg: adation standard for those
aquifers EPA sees no reason to doubt
that some people will continue to
consume ground water directly without
treatment That portion of the public
should be protected from adverse effects
(as defined by the dnnking water
standards) caused by solid waste
leachate entering their dnnking water
In some situations protection of the
public will require non-degradation of
an aquifer The Act does not call for a
balancing of the costs of disposal
against the “value” of ground-water
resources EPA believes that this
criterion represents a reasonable
approach to ground-water protection It

allows for the use of natural
mechanisms (e g sol attenuation,
diffusion of contaminants 1n the aquifer)
to reduce the risk of adverse health
effects without compromusing the
general objective of protecting drinking
water supphes

The reasons given for more stringent
Iimits included: {1) Land disposal
facilities are but one of several sources
of ground-water contammnation, and
each source contributes to the overall
rise mn contamnant levels, (2} future
research may find that lower levels are
necessary to adequately protect health,
(3) some agricultural, industnal and
other important uses of ground water
may be impaired, and (4) since ground
water 1s often consumed without
treatment, more stringent hmits would
require less reliance on programs to
monitor and to require treatment before
domestic usage

Generally, EPA has not wiitten more
stringent standards because existing
information does not indicate that such
standards are needed to protect public
health Future research results might, of
course, justfy changing the criteria As
discussed earlier EPA does no! now
have the scentific basis for setting
stricter standards designed to protect
ground-water's use for non-drinking
water purposes The standard does
recognize that an aqufer may be
polluted by several sources Where
existing ground-water quahty levels
exceed the MCL's, the sohid waste
activity may not degrade ground-water
qualty at all No matter what the
standard, the need for momtoring must
be determined on a case-by-case basis,
and 1t seems doubtful that differing
standards would change that need

Some reviewers mentioned that
relying only on upper water quality
Limits results in more stringent
requirements for protection of
contaminated water than for
uncontaminated water (1 e. facilities
over uncontaminated waters could
introduce substances up to the
maximum contamnant levels while
facihities over contaminated w aters
could not introduce any substance that
would increase contaminant levels)
While this 1s a possible result of the
standard, EPA does not believe that the
health nsk justifies a complete non-
degradation standard

In adapting the NIPDWR for the
critena a few modifications were
necessary As indicated earlier the
standards for man-made radionuclhdes
were not included because the statutory
defimition of solid waste excludes such
materials from the Act's scope The
cortanyunant level for coliform bacteria
had to be modified because under the

NIPDWR the MCL varied somewhat
depending on sampling frequency and
community size EPA assumed that
sampling of ground water around
disposal sites would be less frequent
than 1n a public water system, and so
the NIPDWR coliform standard related
to the least frequent sampling regimen
was selected for the critenia Also, the
critena do not include the NIPDWR limit
for turbidity. since that limut was
established for surface water supplhes

{4) Where the Standard s Applied
Another concern regarding the ground-
water criterion 1s the 1ssue of where the
standard 1s to be applied (1 e at what
pomnt in the aguifer does contamination
from the facihity or practice constitute
non-complance) In the proposed
criteria, the pomnt of apphcation was at
the facility property boundary The
rationale for applying the standard at
the property boundary was that 1t would
provide for protection of off-site ground
water while affording the opportunity
for natural soil attenuation and
dispersion and dilution of leachate in
ground water underlying the area
designated for waste deposition (1 e
within the facihty)

However, the proposed criteria
recognized that monitoring and control
of leachate within the property
boundary would generally be necessary
mn order to assure that the standard at
the property bountary would be met
Therefore. there also were proposed
operational requirements including
monitoring of ground water, prediction
and control of leachate migration,
collection and removal of leachate and
prevention of water infiltration.

Commenters indicated two potential
shortcomings of the facibity property
boundary approach (1} That future
owners of the facility property might use
contamnated ground water underlying
the facility as drinking water and (2}
that if the facility property were very
large, great expanses of ground water
could be contaminated and purchase of
additional property could be used to
circumvent the intent EPA agrees that
such results could occur.

Commenters also expressed concern
that the operational controls and
monitoring provisions were vague and
could be meamngful only if specified on
a site-by-site basis, rather than
generally prescribed in a regulation of
national apphcabihity. Commenters also
described these operational provisions
ds inappropriate to a regulation which
must delineate acceptable performance
levels

The Agency considered use of other
distance specifications 1n hieu of the
property boundary 1n order to try to
respond to reviewers' concerns about
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the potential for contamination of large
expanses of ground water The proposed
cniteria requested comments on
alternative distances and the rationale
for speaification of such distances.
Vartous distances were suggested in the
public comments; however, there was no
basis presented for selection of one
dstance over another While there is a
rationale for imiting migration of
contamination to within the areas to be
used for waste_disposal in order to
protect netghbors who may use the
ground water untreated as a drinking
water supply, there is no rationale for
liniting migration to any particular
distance

In evaluating this 1ssue EPA
recognized that the point of application
of the standard must be mindful of the
ablility to monitor at that point. Ideally.
the best way to protect present and
future users of an aquifer is to assure
that drinking water standards are not
violated anywhere 1n the aquifer,
including the area immedsately under
the waste matenal

However, any attempt to monitor
duirectly under the waste presents two
major difficulties. First, an
environmental risk may be posed by the
installation of monitoring wells through
the waste matenal or in areas where
waste will be deposited. These wells
may become conduits for direct flow of
waste constituents {e g leachate} into
the aquifer While 1t may be
theoretically possible to construct a well
that doesn't allow such infiltration, the
technology for this has not been
sutficiently demonstrated that EPA
would want to encourage this practice
on a national scale Secondly, the
immedtate proximity of waste to the
well, 1n conjunction with the “condwit”
phenomenon, would underme the
utility of the monitoring well. Samples
extracted would not be likely to be
representative of the aquifer: rather,
they would be likely 1o contain
concentrated leachate, overestimating
the contamination of the aquifer,

EPA also examined the possibihty of
other fixed distances from the center of
the waste area This approach was
rejected because it was impossible to
establish a uniform distance that would
be meaningful for the vast number of
situations to which this standard
applied. In some nstances a fixed
distance would mean that monitoring
wells would still be placed through
waste material. A longer distance mght,
in some cases, put the point of
measurement beyond the area of likely
placement of drinking water wells.

After examining all of these
approaches EPA concluded that the
solid waste boundary 1s the appropriate

point for application of the standard
The sohid waste boundary 15 intended to
be taken as the outermost perimeter of
the sohd waste as 1t would exist at
completion of the disposal activity. With
that as the point of measurement,
ground-water contamination will be
detected as soon as possible without
presenting the risks inherent in
monitonng under the waste Likewise, it
avoids the problem of guessing the
distance at which a potentially affected
party is likely to put a drinking water
well (The only assumption 1s that
drinking water won't be taken from
wells drilled directly through the area of
sohd waste deposition )

In most cases, for disposal famhues,
the solid waste boundary would be the
boundary of the solid waste as shown
on the design and operating plans which
are provided to and approved by the
State agency as part of the State's
facility permitting or certification
program Where such plans do not exist
to designate the perimeter at
completion, especially for the practice of
indiscriminate or unauthonized disposal,
the perimeter at completion can only be
taken as the current boundary of the
deposited waste

With this approach to the point of
application for the MCL's, the
monitoring requirements are relatively
clear. Monitoring wells should be placed
5o as to avoid their becoming conduits
for waste materals Unsaturated and
saturated zones underlying the area of
the facility designated for waste
deposition (1.e. within the sohd waste
boundary) may be employed for
attenuation or control of leachate
mmigration, but contamimation of
underground drinking water sources
outside of these zones constitutes non-
comphance with the criteria.

The pomt of application of the MCL's
may be modified under certain
circumstances. EPA recogmzes that
hydrogeological conditions, property
rights or legal arrangements concerning
an aquifer may limit the ability of the
public to directly use some or any part
of a particular aquifer as a drinking
water source EPA believes that some
flexibility 15 needed in the criteria to
provide for such situations. Therefore,
the criteria allow the State to modify the
point for application of the MCL's.

To prevent this from becoming a
major loophole, the criteria establish
lLimits to this flexibility. Only States with
approved solid waste management
plans may modify the point of
measurement. This may only occur
where the State has conducted a
thorough examination of the site-specific
situation and has made a specific
finding that establishment of the

alternative boundary would not result in
contamination of ground water needed
or used for human consumption The
examination leading to the finding
should include the opportunity for public
participation The criteria specify the
key factors that must go into this
determination.

The proposed critera would have
allowed a State to designate an aquifer
as a Case Il aquifer (an aquifer
designated for use other than as a
drinking water supply). For an aquifer so
designated, the proposed critena
required the ground water to be
maintained at a quality as specified by
the State Several commenters
challenged the use of this approach.
Some argued that, given the
uncertainties in future drinking water
needs, all potentially usable drinking
water should be conserved They also
pointed out that there was madequate
data on ground-water quantity, quality
and use projections to make such
designations and that institutions and
authonhes to make such trade-offs are
non-existent Commenters also
suggested that it was umproper for the
criteria to defer totally to State
standards for designated aquifers

EPA generally agrees with the
comments, These and other factors lead
EPA to drop the aquifer designation
provision and rely on the alternative
boundary approach as the means for
allowing flexible application of the
criteria.

(5) Underground Drinhing Water
Source The final criteria maintan the
general approach found 1n the proposed
regulation The reference to aquifers
that “may be designated by the State for
future use as a drinking water supply”
has been deleted EPA concluded that
this was unnecessanly vague Any
future drinking water source would te
likely to fall within the second portion of
the definition (aquifers in which ground
water contains less than 10,000 mg/i
total dissolved solids)

Some commenters questioned the use
of the 10,000 mg/1 total dissolved solids
measure for usable aquifers it 1s the
Agency's general policy that ground-
water resources below that
concentration be protected for possible
use as a drinking water source. This
pohicy 15 based on the Safe Drinlang
Water Act and its legislative history
which reflects clear Congressional
intent that aquifers in that class deserve
protection

(6) Sole Source Aquifers These
aquifers are those which the
Admnistrator specifically designates
under authority of Section 1424(e) of the
Safe Drinking Water Act {Pub L 93-523,
42 U S C. 300f, 300h-3(e), 88 Stat. 1660 et
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seq ) This provision of the Safe Drinking
Water Act 1s admimstered through
regulations proposed as 40 CFR Part 148.
As applied thiough RCRA, the Agency's
concern for the impact of disposal
facilities on these aquifers 1s not
different from that for other
underground dnnkang water sources as
defined 1n the criteria. Therefore, for
clanty and consistency, this area of the
proposed criteria has now been
mcorporated into the ground-water
section, Rather than addressing the
location of facilities in recharge zones of
such aquifers {an operational standard),
the criteria apply the performance
standard described above for all
underground drinking water sources.
including sole or principal drinking
water sources, regardless of location

H Application To Land Used For The
Production Of Food-Chain Craps
(Section 257 3-5)

The conservation of the nation's
natural resources is one of the Agency's
highest prionities The application of
sewage sludge, as well as other sohd
wastes, to the land surface or
incorporation within the root zone of
crops may provide sigmificant benefit
through the addition of organic matter,
nitrogen, phosphorus and certan other
essential trace elements to the soil
Specifically, land application of solid
waste coupled with good management
techmiques for enhancement of parks
and forests and reclamation of poor or
damaged terram 1s a desirable land
management technique

Application of solid waste to
agricultural lands may also be an
environmentally acceptable method of
disposal However, when improperly
managed, the application of solid waste
to agnicultural lands can create a
potential threat to the human food chain
through the entry of toxic elements,
compounds, and pathogens into the diet
(1t should be noted that pathogens are
covered under the Disease section of the
criterta ) In developing these critena, the
Agency attempted to achieve the
benefits of resource conservation while
at the same time providing for protection
of public health and the environment. In
recogrution of the above public health
concerns, the Agency prefers the
application of solid waste to non-food-
chain land rather than to agricultural
lands However, the Agency believes
that food-chain land application
practices which comply with these
criteria will pose no reasonable
probability of adverse effects on pubhe
health or the environment

This section 15 only concerned with
disposal activities affecting food-chain
crops. The other sections of the criteria

apply to all disposal activities, including
those occurring on lands producing
food-chain crops However, solid waste
facilities and practices are only affected
by this section if the site of disposal 15
also a field for production of food-chain
crops.

In their role as gwdelines under
Section 405 of the Clean Water Act the
criteria define the responsibility of
owners and operators of POTW's when
they apply sewage sludge directly to the
land In an effort to encourage the
beneficial use of sludge in small
communities EPA 1s concerned that
these criteria could present an
unwarranted administrative burden
upon such communities Therefore, EPA
will explore the possibility of reducing
monitoring and recordkeeping
requirements for those POTW's with
small design capacity which do not have
s.,gmificant ;ndustral inflow and which
generate a sludge with a low
contaminant level Such reduced
requirements for facilities which apply
sludge to land used for the production of
food-chain crops would be a part of
future regulations or gwidance designed
to implement Section 405 EPA 1s
considening using a design capacily of
10 mullion gallons or less per day to
defme “small” facihties and cadmium
concentrations of less than 25 mg/kg
(dry weight) to define “low-
contaminant” sludge.

This section of the criteria 1s being
wsued today as an “interim final”
regulation This means that, while the
regulation is “final” and legally
enforceable, EPA 1s seeking further
public comment on the regulation If
changes are warranted by suggestions
or new iformation generated during the
public comment period, EPA 15 quite
willing to modify this section

The “interim final" approach has been
recognized by the courts as a
permussible means for EPA to use when
trying to satisfv the competing demands
placed on 1ts rulemaking efforts
Particularly where EPA is under court
order to issue regulations by certain
dates, this approach has been used to
satisfy the spirit of the court's order
without curtailing opportunity for
additional public participation 1n the
rulemaking process,

These critena are subject to the
mandate of the U S District Court for
the District of Columbia 1n Stare of
liinois v Costle No 78-1689 (DD C
Jan 3, 1979} Under the order of that
court the criteria were to be 1ssued hy
July 31, 1979, and EPA intends to satisfy
the spint of that order EPA belicves
that the standdrds established in this
section provide a reasonable approach
to the environmental problem at 1ssue

However, the public has not had a full
opportunity to comment on some of the
technical data and analyses supporting
this portion of the regulation The
“interim final * approach 1s appropriate
because 1t allows the Agency to
accommodate these two competing
uterests It achieves substantial
compliance with the court mandate
while allowing full public participation
in the rulemaking effort.

As proposed, this section of the
cutena addressed four general
categories of pollutants (1) Cadmium,
{2) pathogens, (3} pesticides and
persistent organics, (4) ingestion of toxic
organic chemicals and heavy metals
(especially PCB's and lead). In the final
regulation this section addresses
cadmum and PCB's Pathogens are
considered under the disease criterion
(§ 257.3-6) Lead, pesticides and
persistent organics will not be
addressed at this time because current
information available to the Agency 1s
inadequate 1o support specific
standards EPA will investigate the
possibility of adding more pollutants to
the criteria at a later date,

(1) Cadmium.—The proposed criteria
included two approaches for the land
application of solid wastes containing
cadmium The first approach
incorporated four site management
controls Control of the pH of the sohd
waste and soil mixture, annual cadmium
«pplication hmits that were reduced
over hme, cumulative cadmium
application limits based on soil cation
exchange capacity (CEC): and a
restriction on the cadmium
concentration in solid wastes applied to
facilities where tobacco, leafy
vegetables and root crops are grown
The second approach required
comparability of the cadmium content of
¢rops and meats marketed for human
consumption to the cadmium content of
similar crops and meats produced
locally where solid waste had nat been
apphied Also, a contingency plan was
required which identified alternative
courses of action that would be taken if
the cadnuum levels were not found to be
comparable This approach was only
available to facilities possessing the
necessary resources and expertise to
adequately manage and momnitor their
operafions to assure such comparability,

In the final regulation, apphcation of
solid waste to land 1s specified as a
d'sposal piactice in which the sold
waste 1s applied to within one meter
{three feet) of the surface of the land.
That distance was selected to represent
the root zone of food-chain crops, where
uptake of cadnmum by plants 1s likely to
oceur.
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The final regulation maintains the
same general approach as the proposed
regulation. Undet the first option
controls are placed on both annual
application rates and maximum
cumulative loadings The provision
mandating that the pH of the mixture of
soil and sohid waste be maintained at 65
has been changed to a requirement that
the pH be at 6 5 or more at the time of
each solid waste application (except
when cadmium concentrations are 2 mg/
kg or less in the solid waste).

While the annual application rate
limits are basically the same as those in
the proposed regulations, two changes
have been made. The limit for annual
cadmium application to “accumulator”
crops is now 0.5 kilograms per hectare/
yr. {In the proposed regulation the limit
was expressed 1n mitligrams per
kilogram dry weight of waste ) In
addition, the annual application rate
Limat for all other crops will be phased in
over a shghtly longer time pertod than
that which was proposed.

The limits on cumulative loadings are
also basically the same as those 1n the
proposed regulation, However, they
have been modified to account for pH
effects. Where patural soil background
pH 1s at 6.5 or greater, or where the
natural soil background pH 1s less than
6.5 but safeguards exist at the site which
will assure that the sail pH will be
maintamed at 8 5 or greater for as long
as food-chain crops are grown, the
maximum himits contained in the
proposed regulation are applicable. In
all other situations maximum
cumulative loadings may not exceed 5
kg/ha.

As mn the proposed regulation, there is
a second approach that would allow
unhmited application of cadmium
providing that four specific control
measures are taken' First, the crop
grown can only be used as ammal feed
Second, the pH of the soil must be
maintained at 65 or above for as long as
food-chain crops are grown Third, a
facility operating plan must describe
how the amimal feed will be distributed
to prevent human ingestion. The plan
must also describe measures that will be
taken to prevent cadmium from entering
the human food-chain due to alternative
future land uses of the site Fourth,
future owners are provided notice
(through provisions in land records or
property deed) that there are high levels
of cadmum 1n the sod and that food-
chain crops should not be grown

EPA recetved many comments on the
cadmium controls in the proposed
regulation In order to clearly explicate
the final standard and respond to major
public comment, this preamble will
discuss t1e 1ssues under five headings:

() Health effects; (b} trace amounts of
cadmiumny; {c} maximum cumulative
loadings: (d) annual rates of application:
and (e) closely controlled facilities.

(a) Health Effects of Cadmium.—The
comments that were received exhibited
widely divergent views on the health
implications of cadmium contained in
solid waste. As a result, the Agency
reexamined the available scientific data
and reached the following conclusions

A variety of adverse health effects
have been documented in humans and
experimental animals under conditions
of acute as well as chronic exposure to
cadmium. While acute health effects in
humans are generally caused by high-
level occupational exposure through
inhalation, chronic health effects may
result through the diet and cigarette
smoking, which are the majar routes of
cadmium intake for most people. The
kidney 15 considered the matn target
organ for chronic exposure to cadmium,
although chronic respiratory effects
have been observed tn long-term
occupational settings Upon ingestion or
inhaiation, the metal gradually
accumulates n the kidney cortex.
According to both clinwcal-
epidemiological and model-calculation
data, the critical concentration of
cadmium in the kidney cortex 1s
approximately 200 micrograms per gram
(ug/g), wet weight, 1n the average
human At that level, renal tubular
dysfunction, characterized by
proteinuna, is expected to occur This
condition 1s manifested by the excretion
of B.-microglobulin, which 1s the earliest
discermible laboratory evidence of organ
damage. Although mild or moderate
increases n excretion of Bs-
microglobulin, per se, are not hfe-
threateming, the condition 1s often
wreverstble, and continued excessive
exposure to cadmium can lead to other
renal function abnormalities (such as
glycosuna, amino-acid uria, and
phosphaturia)

Several autopsy studies have been
performed to determine the cadmium
content of vanous types of body tissue,
such as the kidney and the liver These
studies confirm that the kidney is the
organ which contains the highest
concentration of cadmium and that the
concentration of the metal increases
with age. Further, the autopsy data
indicate that for the general Umted
States population (smokers included}
the mean cadmium levels reached in the
kidney cortex are in the range of 20-35
micrograms per gram wet weight
Smoking would tend to raise the mean
cadmium concentration since the data
also show that smokers have
approximately double the concentration

of non-smokers. There were significant
individual variations from the mean
value, with some concentrations over 60
micrograms per gram.

Various models have been established
to calculate the daily level of exposure
which will result in a cadmium
concentration of 200 ug/g in the kidney
cortex, 1 e, the concentration at which
tubular proteinuna can be expected to
occur. EPA scientists reviewed these
models and have reached the following
consensus, Ingestion of 440 micrograms
of cadmium per day over a 50-year
period 18 a reasonable estimate of the
amount of cadmium necessary for 50
percent of the individuals within the
population to develop protemnuria Iths
significant to point out, however, that
there are many individuals who may
develop proteinuria at lower exposure
levels The metabolic model, developed
by Friberg, shows that ingestion of
about 200 micrograms per day over a 50-
year period 1s the level at which most
sensitive ndividuals accumulate 200 ng/
g cadmium 1n the kidney cortex. The
dose-response model, developed by
Kjellstrom and Nordberg, reflects a non-
threshold dose-response Using this
model, daily cadmium exposures in the
range of 100 to 125 micrograms would
produce renal dysfunction in about 5 *o
8 percent of the population after some 50
years of exposure

These model calculations are based
on the assumption that all cadmium
intake is through the diet Therefore,
allowances are necessary for non-
d:etary routes of cadmium intake, such
as smoking or occupational exposure
(The contribution of smoking to
cadmium intake is readily quantifiable.
Available data show that smoking ona
pack of cigarettes a day 1s roughly
equivalent to cadmium retention in the
body resulting from a dietary intake of
25 micrograms.}

In 1972, the World Health
Orgamization (WHO) used a model such
as the ones referred to above to arnve at
a recommended maximum cadmium
intake level through the diet Employing
a margin of safety to allow for non-
dietary intake sources and for sensitive
individuals, the WHO recommended
that human exposure to cadmium should
not exceed 57 1o 71 micrograms per day
from the diet

There 1s no general consensus on the
current dietary cadmium levels 1n the
United States, but there 1s wide
agreement that the daily intake levels
vary significantly according to
individual dietary habits, Based on
annual market basket surveys
conducted by the Food and Drug
Admunistration (FDA), the median
ingestion level is about 39 micrograms
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per day and the mean ingestion level 1s
about 72 mucrograms per day for male
teenagers, who have the highest per-
capita food intake among any age group
Any average value as an estimate for
cadmium intake through the diet has the
shortcoming that 1t does not represent
those individuals with unusual dietary
habits, such as the heavy consumption
of cadmium-rich foods (e g, leafy
vegetables}, and the available evidence
shows that there 1s a wide range of
dietary cadmium exposure among the
population

One other source for estimating
cadmium intake levels in the human
body was reviewed by the Agency This
comprises chemical analysis of fecal
excretions The fecal excretion studies
are based on the expenimental finding
that only about 6 percent of ingested
cadmium 1s retained n the body, while
the rest 1s excreted. Three recent fecal
excretion studies derived the daily mean
dietary cadmium intake estimate of
about 20 micrograms for American
teenage males The reasons for the
significant differences between the
results of the fecal excretion studies and
the FDA market basket surveys are not
yet understood The fecal excretion
studies also showed significant
individual variations in derived
cadmium ingestion levels. Thus, five
percent of the population appeared to
exceed 30 to 40 micrograms per day
intake. and one percent appeared to
exceed 50 micrograms per day intake

There are population groups for whom
an mcrease of cadmum levels in the
diet may be more significant than for the
average population Among these are
the smokers, who are known to receive
an added body burden of cadmium via
inhalation Vegetarians also may be
experiencing higher cadmium intake
than the average populahon, since
certain vegetables contain significantly
more cadmium than other food 1tems.
Also, the scientific hiterature indicates
that certain nutritional deficiencies,
such as low calcium, zine, or protein,
result in a marked increase in cadmum
absorption through the gastrointestinal
tract, while individuals with vitamin D
deficiency are more susceptible to injury
by a given level of cadmum 1n the body.

Both the FDA approach and the fecal
study approach are legitimate means of
estimating current average intakes of
cadmium However 1t 15 also clear that
“sensitive” individuals may be
experiencing much higher absorption of
cadmium Since under this regulation
higher estimates of current intake will
mean that lower levels of cadmium will
be allowed to be added from solid waste
disposal, EPA believes that it should use

the higher estimate of current diet levels
n order to provide greater protection for
sensitive individuals Therefore, as will
be explained later, the criteria will rety
on the FDA estimate of 39 ug/day as the
median level in the diet, which was
dernved by averaging the median levels
over several years

In addition to the concerns over renal
toxicity, several commenters raised
questions over potential oncogenic,
carcinogenic, mutagenic and teratogenic
eflects of cadmium Based on an
evaluation of the currently available
scientific data, the Agency has
concluded that the evidence that
cadmium may cause these effects in
man is suggestive but not decisive
enough to serve as the basis for this
regulation. Consequently, the imitations
on cadmium 1ncorporated 1n the criteria
are based on the substantial evidence of
that metal's impact on the kidney,
specifically the renal cortex, which the
Agency considers to be the mam target
organ for chronic environmental
exposure However, if cadmium 1s
determined to cause the aforementioned
effects in humans, the Agency wll
reevaluate the regulations and estabhsh
appropriate new hmits

The Agency is concerned over the
conduct of any practice which could
sigmificantly increase the amount of
cadmium in the diet beyond current
levels Therefore 1t 1s the intent of this
rulemaking to mimimize the mos ement of
cadmium into the human food chain
from solid waste applied to the land
After an evaluation of the full range of
scientific information concerning
cadmium, EPA has decided to make the
following assumptions to serve as a
basis for setting limits on solid waste
application

First, the Friberg model, which defines
200 ug/day as the “danger Jevel” in the
human diet, 1s most appropriate for
regulatory purposes There 1s more data
to validate that approach than there 1s
for the Kjellstrom dose-response model.

Second, to provide an adequate safety
margin in defining the risk from solid
waste applied to food-chain crops, the
critena should be concerned about daily
dietary intake of 70 ug/day of cadmium

Thid, for analytical purposes, EPA
will assume a maximum increment of 30
ug/day in conjunction with high nsk diet
assumptions In order to relate the
health effects analysis to the diverse
and complicated data that exist on crop
uptake, 1t 1s necessary to make a
judgment about the incremental
cadmium ingestion that must be
prevented by this regulation Clearly,
this 15 a difficult task in Light of the
various sensitivities of particular
individuals, the long-term nature of the

kealth risk and the various dietary
patterns which may occur.

In using this assumption, EPA 1s not
stating that such an increase in the diet
ol the average American 1s acceptable.
An ncrease of that magn'tude 1n the
average diet would clearly be
unacceptable For the average to
1ncrease by this increment, many
individuals would be expenencing mach
higher cadmium intakes

It must be emphasized that the 30 ug/
day figure will be used 1n an analysts of
a high-nisk situation, That high-risk
situation 18 one where an individual
receives 50% of his vegetable diet from
sludge-amended soils for a period of 40
to 50 years. While such a situation could
occur, due to a wide variety of other
mitigating factors most people will
experience much smaller exposures to
cadmium,

Realizing that any numerical
expression of unacceptable health risk
can only be an approximation, EPA used
the 30 ug/day as a reasonable
assumption for this analysis The
Agency's Office of Research and
Development determined that daily
cadmum intake of about 200 ug/day
could lead to serious health effects To
provide a margin of safety, that office
suggested that a hmit of 150 ug/day from
all sources of exposure be considered
for regulatory purposes EPA 1s also
concerned about the added cadmium
which may enter the human body due to
smoking Heavy smokers (those smoking
3 packs of cigarettes per day) can expect
to add the equivalent of 75 ug of
cadnuum to their daily intake

Reducing the 150 ug/day by that figure
gives an estimate of the "danger level”
for dietary intake The result of that
calculation (75 ug/day) 1s close to the
World Health Organization's
recommendation of 57-71 ug/day EPA
decided that a level of 70 ug/day
represented a reasonable limit on the
maximum acceptable daily dietary
miake of cadmium, The FDA s estimate
of current levels of cadmium 1n the
median American is 39 ug/day
Therefore the 30 ug/day assumption
would keep cadmium ingestion withn
the limit of 70 ug/day

{b) Trace Amounts of Cadmium -—
Where the cadmium content of sludges
15 quite small the hkelthood of a
significant uptake n plants 1s also
relatively small Several commenters
suggested that the requirement for pH
control (6 5 at time of waste application]
should not apply to those solid wastes
which contain only trace amounts of
cadmium EPA agrees with this
comment and, therefore, has exempted
wastes with cadmium concentrations of
2 mg/kg (dry weight) or less from the pH
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control provision This modiication
would alow such wastes as food
processing residuals to be landspread
without .npecessery pH control
measures.

(¢} Aoy mum Cumuletive Loadings of
Cudnrum —Comirents recerved on the
cunrula'ive cadmiom application himts,
st i pld, and soil cation exchange
capacity (CEC) a~e interrelated and,
theretore, will be discussed
concurzently In gene ral, commenters
{elt tt at varying degrees and
cuombinat.ons of the three
afvrementioned parameters wiil imet
the uptuke of cadmium by fuod-chamn
crops

Most commenters agreed that itss
necessary to control the pH of the solid
waste/sotl mixture to mimmize the
tptake of cadmium by food chain crops
The Einal regulaton recognizes that need
Ly requiring that the pH of the soit/solid
wagte muxtare be 6 5 at the time of
application. The proposed regulation
requred that pH be maimntained at 65 for
as long as food cham crops were grown
Severai commenters peinted out that
such a provision would be difficult to
smplement or enforce in many
oituations The Agercy agrees that this
mey be tiue i some wstances but did
not want to preclude the application of
solid waste to foud-chan crops where
so.l pH can he mamtaed at acceptable
levels

These considerations prompted EPA
to modify the standard for cumuiative
loadings to delineate three sail
categones based on pH {1} Those with
vatiral pH of 65 o1 above: (2) those
with natural pH belew 6 5. and (3) those
wth natoral pH below 8 5 but where pH
wi1'l he mamntaimed at or above 8 5 for as
lang as feod-chdin cvops ate grown The
citer g establish the same set of
standards for categories {1) and (3) but
t'ghien the standard for soils with the
more dangerous condition reflecied 1n
category (2)

The prime data base for the
cal Wation of accepteble cemulative
leadings was a sct of field studies on
f;rnen landspreading sites where crops
were grown dt least two years after
appliaton of solid waste This
approarh was appropnate for setting
max.mum cumulative limits because
such stand-rds are primanly conceined
wath future uses of landspreading sites
for home gardening cr commercial
agnouiture

These data cortelated cumulative
loadings of solid waste 1n the soil to
plont uptakes of cadmium in
representative leafy vegetables From
existing data comparing uptakes of leafy
vegetahles to other basic food classes.
EPA calculated the ratio of uptakes m

leafy vegetables to those m other
classes The ratios were then apphed to
the field data to predict what uptakes
would have been if other types of crops
had been grown on former
landspreading sites This gave an
estimate of cadmium uptakes that wonld
be Likely to occur in fields with differing
cumulative levels of cadmium

EPA then used a “diet scenarno”
analysis to translate the plant uptake
levels into predictions about the amount
of cadmium entering the human food
chamn The Agency s assumptions about
niake of the various food classes
followed that of the US Food and Drug
Adminstration’s 1974 Total Diet
Studics From this, EPA calculated the
additional cadruum entering the human
diet, assuming varving levels of
dependence on crops fiom waste-
amended fields {EPA calculated intakes
for situations wheie 100%, 50%, 25% and
10% of the diet come from such fields )

The 5 kg/ha hmut fur acid soils {below
65 pt) was established by relating the
diet scenano analysis to the health
effects analysis The diet scenario
analysis indicated that on mildly acid
sovls [pH=58) 5 kg/ha of cadmyum only
increased dietary cadmium by 22 ng/day
(nraking the assumption that no maore
than 50 percent of one’s vegetable diet 1s
denived from sludge fields) However a
cumulative loading of 7 kg/ha on very
acid souls (pl =4 9) mcreased the
dietary level by 211 ng/day This
marked increase 1n dietary (admium
may be dattnbuted to both the inrrease in
the cumulative cadmium application
rate from 5 kg/ha to 7 kg/ha and the
drop in pH from 58 to 49 Such an
increase ts far ahove the acceptahle
level 1n the diet Therefore EPA has
established the riaximum cumulative
limit at § kg/ha for acid soils

Soil cation exchange capacity was
also uhihzed .n calculating the
permissible loadings for suils with pH of
6 5 o1 greater The evidence available to
EPA indicates that CEC1s an important
wdex of soil factors in imiting uptakes
w hegh-ptl sails However, in highly
acidic suils, pH becomes the domiant
facter affecting plart uptake

Soil CEC 15 an easily measured adex
of those properties particularly the
natute and content of clay and ergame
matter, that affect the soil's ability to
adsorb cadouum H:gh CFEC levels mean
that a soil has a gre iter capacity to
adsorb cadmium and thug prevent that
cadmiu from entering plants grown in
the sail Several studies have
demonstrated the inverse relationship
between CEC and plant uptake of
cadmium

The proposed cadmium standard
recogmzed the importance of CEC and

established differmg imuts depending on
CEC levels 1a the background soil The
dctual numbers selected were based on
recommendations from recogmzed
agricultural research groups (including
the Nurth Central Regional Extension
Scrvices and the U S, Department of
Auznculture) Several commenters

st pported the selected levels as
pioviding adequate protection agamst
excessive uptake of cadmum.

Where possible, EPA also used
existing field studies on former
landspreading sites to validate those
recommendations An application of the
deet scenano analysis to available data
on high-pH soils with mud-range CEC's
supports the conclus:on that the levels
established in the recommendations
provide adequate protection to the
public. As an example, agan assuming
that half of the vegetable diet comes
from sludge-amended fields, the data
show thdt a cumulative level of 7 kg/ta
could result in an 11 9 ug/day dietary
increment, while a level of 15 kg/ha
could result in a 3¢ 2 ug/day increment.
Using the 30 ug/day increment
assumption discussed previously, the 15
kg/ha loading 1s too high, while the 7
kg/ha loading 1s well within the
acceptable range EPA believes that this
analysis supports the selection of 10 kg/
ha 1s an appropriate standard for sole
with a mid-range CEC In hight of the
other cledr evidence of the role of CEC
in himiting uptake EPA believes that 1t 1s,
therefore, appropr.ate to use the limits
recommended by the research
community

The Agency rerognizes that there are
seme focthiies with naturally acd sonis
where land management practices can
be implemented with adequate
safeguards to assure that the soil pfi
will be maintained at 6 5 or higher for as
tong as foed-chain crops are grawn
Where such safeguards exist the
criteria provide an option to permit such
facilities to use the CEC based cadmium
loading rates Howeser, the Agency 1s
cencerned that the apphcation of up to
20 kg of cadmium per hectare may resalt
n sigmficant cadmium uptake bv crops
if the pH 15 not controlled for as long as
food-cham crops are grown Therefore,
urless the facihty can learly
demonstrate locg-term control over pH,
the Agency strongly recommends that
thuse facihties having naturally acid
suls select the option which limuts the
cumulatite cadmium application rate ‘o
5kg/ha.

The Agency considered establishing
even lower cumulative cadmium
application rates on soils with a natural
pH that 1s very highly acidic (including
prohibition on landspreading on soils
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with very low pH) While 1t1s clear that
leafy vegetables, root crops «nd tobacco
tend to accumulate cadmuum 1n their
tissues and, therefore, are more
sensitive to high sol cadmium
concentrations under actd sail
conditions, msufficient data exist to
establish more restrictive cumulative
tevels for such soils The Agency 13
continuing to examine this situation and
will, upon development of additional
data and information, propose new
cumulative hmits for h:ghly acidic sml
However, in recagmtion of the higher
uptake of cadmium Ly these crops, the
Agency recommends avoiding the
application of solid waste contairung
cadmium (e g, sewage sludge) on very
acidic soils used for the production of
leafy vegetables, root crops and tobacco
and discourages the application to
agricultural tand which 1s likely to be
converted to production of such crops

The Agency also considered requiting
a soul analysis for total cadmium prior to
the apphcation of sohd waste and
adjusting the cumulative limit for
cadmium additions downward to
account for sotls with high background
cadmium concentrations However, the
Agency was not able to justify the use of
a background correction factor since
there 15 a paucity of data concerning the
relationship between naturally occurring
cadmwm and solid waste-added
cadmium, with respect to crop uptake.
Untd these questions are resolved, the
Agency recommends that a soil test be
performed prior to imitiating
landspreading, wn order to establish the
background conditions at the site
Further, for those facilities which have
unusually high background cadmium
soil concentrations, the Agency
recommends that consideration be given
to reducing cadnmum application

{d) Annuol Cadmium Appl.cation
Limit —Comments received on the
proposed annual cadmium application
limits were widely divergent Several
cemmenters stated that the proposed
tadmium himitation of 0 5 kilogram per
hectare (hg/ha) per year was
unnecessarily restrictive, The indicated
reasens were primanly that the
reduchon 1n salid waste application
would result in increased costs and that
the potential risk to human health was
not sufficient to justify that reduction A
second group of commenters suggested
that the annual hmitations on cadmum
application were not sufficiently
protective of public health and should
be rcduced much further or the
application of cadnuum-containing solid
waste to agncultural lands be prohibited
altogether, since the proposed Limits
would permit the entry of sigruficant

quantities of cadmium into the human
diet.

Comments were also received on the
proposed cadmium concentration limit
of 25 mg/kg for solid wastes applied to
faciliies where tobacco, leafy
vegetables or root crops are grown for
human consumption Some commenters
viewed the proposed limit as heing
overly restrictive, while others
recommended that cultivation of those
crops which tend to accumulate
cadmium to relatively hugh levels should
not be allowed on waste-amended sotls.

EPA believes that annual cadmium
application limits are particularly
unportant on those active sites which
are nearing the cumulative cadmium
application limuts As the total amount
of so1l cadmium at such sites begins to
reach the cumulative loading Limits, both
the cadmium previously applied to the
so1l and new additions of cadmium from
solid waste will affect crop uptake of
cadmium. In setting annual application
rates EPA must account for this factor,

Available research indicates that
there are significant differences in
uptake among crop species. It would,
however, be impossible to wnite specific
cadmium hmils for each crop type based
on the available data Moreover, such
an approach would complicate the
regulation, making implementation
confusing and impractical.

In looking at individual crop uptakes,
however, EPA determined that there 1s a
set of "accumulator” crops which tend
to absorb very large quantities of
cadmium as compared to all other crops.
Tobaceo, leafy vegetables and root
crops constitute the “accumulator”
class In order to provide an adequate
margin of safety EPA believes that the
anpual application rates should be
based on data from representative
“accumulator” crops This assures that
when a mix of crops 1s grown on sludge-
amended fields no crop will have
dangerous up takes of cadmium

The available data indicates that
significant increases of cadmium occur
even with small applications of waste.
For examgle, annual rates of
approximately 07 kg/ha apphed to soils
which have not received sludge
previously have been shown to triple the
amount of cadmium 1n lettuce leaves
Using the diet scenano analysis 1t can
be demonstrated that application rates
0f 08 kg/hd can lead to dietary
increases of 10 3 ug/day trom leafy
vegetables alone Other data indicate
that this level may be even greater
where cadmium from landspreading 1n
previous years 1s already in the soil
Under these circumstances EPA
concluded that an annual limit of 0.5 kg/

ha 1s necessary to provide adequate
protection to the public health.

EPA recognizes that not all crops will
present the same risk as accumulator
crops, particularly in the first few years
of landspreading However, due to the
factors discussed above, applications of
solid waste should eventually be himited
to 05 kg/ha for all food-chain crops.
Therefore, the Agency has decided to
distinguish between accumulator and
non-accumulator crops wn the annual
limits. When wastes are applied to
accumulator crops the annual hmit will
be 05 kg/ha 1mmediately For all other
crops a phased reduction will be
allowed.

The critena limit addrtions to 2.0 kg/
ha until June 1984 and 1 25 kg/ha until
December 1986 This gives communtties
and industry the time necessary to
implement programs, such as cadmium
source control and pretreatment of
industrial discharges, to reduce current
cadmium concentrations in their wastes
or to develop alternative disposal
practices. The schedule has been
slightly relaxed from the proposed
criteria in order to make 1t compatible
with the Agency’s pretreatment program
schedule. The Agency beheves that
allowing higher cadmium application
rates than 05 kg/ha through 1986 wall
have a negligible human health effect
because the health impacts from
cadmium are long-term and cumulative
n nature Based on assumptions similar
to those used 1n the “diet scenarig”
analysis {see the discussion of
cumulative Joading hmits), 1t can be
shown that during this 1mnitial period
applications of 20 kg/ha do not present
significant health risks

The proposed regulation also
distinguished between accumulator and
non-accumulator crops, and that
approach 1s being mamntained in the
final criteria, However, the proposed
Limit for accumulator crops was
expressed in terms of sludge quality
{cadmium concentration in the waste
not to exceed 25 mg/kg dry weight).
Calculations show that a cadmium
concentration Limit of 25 mg/kg m the
sohd waste will not necessarily preclude
application rates above 05 kg/ha, the
lev el which EPA believes 1s more
directly related to the human health msk.

For example, some solid wastes are
often applied to the land as soil
condrtioner or mulch Such a solid waste
(e g, composted sewage sludge), at a
cadmium concentration of 25 mg/kg.
would contribute cadmium to the soil at
the rate of about 1 5 kg/ha when apphed
13 cm (0.5 mnch) thick to the land
surface. Therefore, EPA decided to
tntegrate this standard with the rest of
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(ej Closely Controlled Facilities.
Substantial public comment was
received on the second major approach
proposed for controlling dietary intake
of cadmivm via the apphcation of solid
waste to land This approach required
cadmium levels 1n crops or meats
produced from sohd waste-amended
soils to be comparable to cadm.um
levels 1n simsildr crops or meats
praduced locally where solid waste had
not been applied Several commenters
stated that this approach would be very
difficult to implement because of
problems 1n establishing an effective
sysiem to moniter and control
agricultural products Moreover. terms
such as * local market” and “"comparable
levels” are vague and, therefore, subject
to varying interpretations

Commenters suggested two major
alternatives to the proposed approach;
both of these were considered by the
Agency. They were dilution of cadmium-
containing crops and meats in the
market place, and establishment by the
FDA of maximum permissible levels of
cadmium in food products Dilution in
the market place was not selected as a
control option, partly becsuse of the
difficulty of implementation More
importantly the ditution of a toxic
cortaminant into the food chainis an
unacceptable long-term policy because
1t could, over a number of yedrs,
significantly increase the total body
burden in humans

The FDA indicated that the
alternative approach of establishing a
tolerance level for cadmium in food
products i1s not possible at this ime
because of mnsufficient data A
nationwide survey 1s being conducted
currently by the EPA, FDA, and USDA
on cadruum levels 1n raw agncultural
commodities, however, several years
will be required to obtain the
statistically meaningful data necessary
to establish tolerance levels 1n
agricultural crops

Based on the public comments
recerved, the proposed criteria have
been modified to simphfy
implementation yet still provide
adequate health protection. As
promulgated, this cadmum management
approach sets forth four requirements
which will serve to mimimize the
increase of cadmium 1n the human food
chamn

First, only ammal feed may be grown
under this option Research data show
that ammals excrete most of the
ingested cadmium, the small amount
that 1s absorbed 1s accumulated in
viscera such as the kidney and the hiver
The likelihood of significantly increasing
mdividual or g~neral dietary cadmium

levels through animal feeds 1s neghgible.
Several commenters suggested that the
Agency cons:der prohibiting the
marketing of livers and kidneys of such
animals for human consumption There
1s some guestion whether such an
approach 1s within EPA's authority
under the Act Moreover, control of
distnbution 1n this manner s
unrecessary because the marketing of
organs from such ammals would not
result in a significant increase of
cadmium n an individual's diet

The second control to assure proper
management of the facility 1s the
requirement that the solid waste and
soil mixture have a pH of 6 5 or greater
at the time of solid waste application or
at the time the crop 1s planted,
whichever occurs later The Agency
behieves that maintaining the soil pH at
a near-neutral level 1s particularly
important under this cadmsum
management approach where the
cadmium apphlication rate 15
unrestricted

The third requirement calls for the
development of a facility operating plan.
The purpose of this plan s to
demonstrate how the amimal feed will
be distnbuted and what safeguards are
utihzed to prevent the crop from
becoming a direct human foed source.
EPA 1s primarily concerned about crops
such as corn, wheat and soybeans
which may be used for animal feed or
direct human ingestion In addition, the
facility operating plan should describe
the measures that have been taken to
safeguard aganst possible health
hazards resulting from alternative future
uses of the land Some future land uses,
such as the establishment of vegetable
farms or home vegetable gardens, could
result in sigmficant dietary mcreases of
cadmium, Such provisions in the facility
operating plan could cover a range of
options, such as dedication of the
facility as a pubhic park. placement of
fresh top soil over the site, or removal of
the contamnated soil

‘The fourth requirement 1s a stipulation
in the land record or property deed
which states that the property has
recenved solid waste at high cadmium
apphication rates and that foodchain
crops should not be grown, due to a
possible health hazard.

(2) Poly-chlorinated Bipheny Is
(PCB’s) The proposed criteria required
that solid waste containing pesticides
and persistent organics, when appled to
land used for the production of food-
chain crops, not result in levels of these
substances 1n excess of the tolerances
set pursuant to the authoribes of the
Federal Food, Drug and Cosmetic Act.
The proposed criteria also required that
solid waste of concern due to 1ts toxic
organic chemical or heavy metal content

(e g, PCBs and lead) not be applied fo a
site so that the freshly applied solid
waste may be directly ingested by
amimals raised for milk or by humans

At this ime, EPA has decided not to
establish tolerances for pesticides and
persistant organics 1n solid waste They
were not developed because there were
no adequate data on the amounts of
these substances in solid waste to
demonstrate a public health sk An
ongoing study 1s expected to obtain
information on the amount of pesticides
and persistent organics In sewage
sludge to help develop a standard
relating to this subject After review ng
existing FDA tolerance hmits for such
substances, EPA has determined that
they are impractical as a basis for
standards for sohd waste application to
food-chain lands, because those
tolerance limits are based on food
contamination from pesticide
application At this ime there 1s almost
no information available indicating the
relationship between the level of such
substances in solid waste and the
resulting food contammation Direct
application of the FDA tolerance limits
would require extensive chemical
analys:s for a very large number of
pesticides and toxic organic substances
that might be present 1n the solid waste
1n trace amounts Other data sources
also did not pravide an adegquate basis
for setting standards The Agency will
continue to evaluate data on this subject
and explore this problem with the FDA
and other interested parties It 1s
possible that standards on this subject
could be part of pending sewage sludge
disposal guidelines under Section 405 of
the Clean Water Act, as well as future
amendments to the crileria

While EPA 1s concerned about the
health problem posed by ingestion of
lead, the Agency 1s not aware of any
evidence that increased lead ingestion
by dairy animals results in elevated lead
levels in milk Consequently, the Agency
18 not able to promulgate a standard for
lead based on ingestion of solid waste
by dairy animals, as was suggested by
some commenters, While direct
ingestion of lead by children, which may
occur when they play in areas where
sludge has been applied, may also be a
concern, there 1s limited data available
to establish a standard for this sitna‘ion.
The Agency intends to explore this
potential prablem further 1n the pending
sewage sludge disposal guidelines under
Section 405 of the Clean Water Act.

In establishing the standard for PCB's,
the Agency looked to tolerance levels
established by the FDA to define the
health risk The FDA has established
maximum tolerance levels of 0.2 mg/kg
(actual weight) for animal feeds and 15
mg/kg (fat basis) for milk. The standard
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promulgated 1n the critena 1s designed
to prevent PCB levels from exceeding
these levels due to application of solid
waste to fields growing ammal feed
When solid wastes are applied to the
land surface so as to allow direct
contact between the solid waste and the
crop. the ammal feed can become
contaminated By incorporation of the
solid waste beneath the soil surface
(generally below the root zone of
pasture grasses), the amount of ingested
PCB's 1s greatly reduced Therefore. EPA
has concluded that the proper regulatory
strategy is to require mcorporation of
the solid waste into the soil when the
PCB level in the waste material 1s so
hgh that direct contact between the
crop and the sotl could cause the FDA
tolerances to be violated

Based on assumptions recommended
by FDA, EPA calculated the
concentration level of PCB's 1n sohd
waste which mght cause the FDA
telerances to be violated These
calculations established the PCB
concentration threshold at 10 mg/kg
Generally, then, any sludge which
exceeds that level of PCB’s must be
incorporated into the soil when applied
to land used for the production of food-
chain crops

There is. however, one exception to
that requirement Wastes which exceed
10 mg/kg of PCB's may be applied to
fields without incorporation f testing of
the animal feed grown on the field
demonstrates that the FDA standards
will not be violated If such testing
indicates that the FDA standards have
been violated, then the solid waste
disposal activities leading to the
contamunation have violated the criteria,

1t should be noted that the calculation
of the 10 mg/kg level for PCB levels in
the waste 1s based on the assumption
that the only way PCB's enter a grazing
ammal 1s through the adherence of
waste matenal to the vegetation eaten
EPA recognizes that a certain amount of
PCB's may enter the animal due to direct
ingestion of soil. At this time, however,
EPA does not have sufficient data to
know how that factor should be used in
the analysis Moreover, the
recommendations from FDA did not
take that factor into consideration

As discussed earlier this portion of
the regulation 1s being issued as "interim
final”, which means that further public
comment 1s solicited EPA encourages
the public to provide suggestions and
data that would help the Agency to
account for the direct ingestion of sail in
setting a PCB standard

L Disease (Section 257.3-6)

Solid wastes can contain pathogemc
bacteria, viruses and parasites which

can infect both humans and animals.
Wastes can provide food and harborage
for rodents and flies which are capable
of transmtting these disease organisms
to humans and ammals Other routes of
disease transmussion to humans and
amimals include direct contact with
wastes during landspreading operations,
contact with sotl or plants which have
been contaminated with wastes, or
ingestion of food and water
contamnated with wastes

The proposed criteria required
protection of public health by controt of
disease vectors This requirement was
to be met through mimimizing the
availablity of food and harborage for
disease vectors or through other
techniques where appropnate. In
another section, the proposed critena
required stabihization of solid waste of
concern due to its pathogen content
when apphed directly to the surface of
land used for the production of food-
chamn crops In addition, a one-year
waiting period was prescribed before
growmg human food crops which are
normally eaten raw In yet another
section, the proposed criteria required
controlled access to solid waste
disposal facilities so as to mimmize
exposure of the public to exposed waste

The final disease criterion combines
provisions concerning vectors and
pathogens The provision concerning
vectors calls for the mimimization of on-
site populations of disease vectors
Periodic application of cover matenal
{usually at the end of each operating
day) or other appropriate techniques
should satisfy the performance
standard

Sewage sludge and septic tank
pumpings are the solid wastes which are
generally apphied to the surface of the
land and are of concern due to their
pathogen content To protect public
health, the critena provide for control of
pathogens in disposal of these wastes
by one of several operational
approaches as described below,

Sewage sludge applied to the land
surface or mcorporated into the soil
must be treated by a Process to
Significantly Reduce Pathogens Aerobic
digestion, air drying, anaerobic
digestion, composting, lime stabilization,
or other similar techniques will satisfy
this requirement In addition, public
access to the site must be controlled for
at least 12 months, and grazing by
anmmdls whose products are consumed
by humans must be prevented for at
least one month,

Septic tank pumpings must be treated
by one of the Processes to Sigmificantly
Reduce Pathogens, unless public access
to the facihity is controlled for at least 12
months and grazing by amimals whose

products are consumed by humans 13
prevented for at least one month
Neither set of provisions for sewage
sludge or septic tank pumpings apply
where these wastes are disposed of by a
trenching or bunal operation

Further public health protection 1s
required when sewage sludge or septic
tank pumpings are applied to land
where crops for direct human
consumption are grown less than 18
months after waste application In these
instances, the waste material must be
treated, prior to application, by a
Process to Further Reduce Pathogens
Beta ray irradiation, gamma ray
irradiation, pasteurization or other
equvalent methods will satisfy this
requirement 1f performed after a Process
to Significantly Reduce Pathogens High-
temperature composting heat drying,
heat treatment and thermophihe acrobic
digestion will satisfy this requirement
without prior treatment A Process to
Further Reduce Pathogens is not
required 1f there is no contact between
the solid waste and the edible portion of
the crop, as long as the solid waste 15
treated by a Process to Signficantly
Reduce Pathogens prior to application
In addition, public access to the facility
must be controlled for at least 12 months
after solid waste application, and
grazing of animals whose products are
consumed by humans must be prevented
for at least one month

Like the portion of the critena
concerming apphication of solid waste to
food-chain crops (§ 257 3-4), the sewage
sludge and septic tank pumpings
provisions of the disease section are
being 1ssued as an “interim final”
regulation While there was extensive
public review and comment on the
proposed regulation, the public has not
had a full opportunity to exarmme and
analyze the new data and technical
support for this section At the same
time EPA believes that it must
promulgate this portion of the regulation
mn order to satisfy the spirit of the court
order mandating 1ssuance of the criteria.
EPA will fully review all comments and
madke changes 1n the regulation 1f surh
modifications are warranted by the
data

(1) Disease Vectors Some
commenters sought a more specific
statement of the perforimance objective
of this provision EPA explored the
possibility of developing a numerical
petformance objective, but determined
that such a standard would not be
meaningful While the risk from disease
vectors 1s very real, the risk cannot be
translated into a measure of “rats per
square meter” or “flies per cubic foot of
air space " Moreover. such performance
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standards could not be measured with
any accuracy Therefore, EPA made the
standard more specific by requiring
minimization of on-site populations of
disease vectors This statement of the
standard leaves no question that the
facility must not be a breeding ground,
habutat or feeding area for vector
populations At the same time, it
provides some flexibility 1n the
implementation of the standard.

Several commenters indicated that,
since there are a number of techmques
to protect public health from disease
vectors, the phrase "'minimizing the
availability of food and harborage for
vectors through penodic application of
cover material” should be deleted EPA
agrees and has done so.

At most facilities which dispose of
putrescible wastes, the most effective
means to control rodents 1s the
appheation of cover matenal at the end
of each operating day Other means
mclude composting or processing the
waste, so as to render it unattrartive to
rodents, or using rodenticides At some
focilities, disease vectors such as flies
may be more difficult to control than
rodents, but certain practices, such as
the periodic application of cover
material, can help alleviate the
problems Mosquitoes can be controlled
by eliminating stagnant water for
breeding, by predatory or reproductive
control and, if necessary, by spraying
with msecticides or repellants.

Cover matenial also serves other
purposes {a) It helps contain odor, hitter,
and air ermssions, thereby improving the
facility’s aesthetic quality, (b) 1t reduces
the potential for fires, (c) 1t reduces
ramwater mfiltration, thereby
decreasing leachate generation and
surface and ground-water
contamination, and (d) it improves the
facility's appearance and enhances
utilization after completion.

Sinee periodic application of cover
material 15 an effective, widely used and
generally preferred means of controlling
vectors, EPA beheves thatitis
appropriate to specify 1t in the critena It
1s impractical, however, to cover some
wastes Moreover, cover material 15 not
generally necessary for wastes which
are non-putrescible, relatively stable or
mert The criteria allow for other
techniques to be employed 1n these
situations

EPA has not included the phrase
“minimizing the availabihity of food and
harborage ' 1n the final standerd. That
language would not cover such control
measures «s repellants, insecticides and
rodenticides, which could be effective in
meeting the objective of this section

Commenters also requested a
defimtion of the term “disease vector ”

Disease vectors are rodents, flies and
mosquitoes, since these are the known
organisms common at disposal facilities
that are capable of transmitting disease

(2) Sewage Sludge and Septic Tank
Pumpings In establishing regulations to
protect public health from pathogen-
mduced disease, 1t must be recognized
that there 1s a distinction between being
exposed to disease-producung
orgarusms and actually acquiring a
disease Healthy humans and animals
can tolerate small numbers of
palhogemc grganisms without acquiring
a disease Disease normally occurs
when the body’s immune system 1s
impatred, or the dose of pathageus 1s so
great that it overwhelms the body's
defense mechanism In setting these
ciiteria, the goal 1s to prevent human
exposure to large numbers of pathogenic
orgamsms due to solid waste disposal
activities

Commenters requested specification
of which gohd wastes are of concern
due to their pathogen content The
criteria have been modified to speafy
sewage siudge and septic tank pumpings
as the wastes which are generally
applied to the surface of the land and
are of concern due to their pathogen
content Although hittle information 15
avatlable on septic tank pumpings, the
relatively long residence time of the bulk
of the waste material in a septic tank
should reduce the density of pathogenic
orgamisms Therefore, the Agency has
tentatively concluded that septic tank
pumpings have the same general
charactenstics w:th regard to land
apphcation as partially treated
municipal sewage sludge The public1s
mvited to submit pertinent data on this
subject, the Agency will review any new
information and reassess these
regulations accordingly.

Sewage sludge and septic tank
pumpings contamn various types of
pathogenic bacteria, viruses and
parasites While bactena are greatly
reduced by sunhght and drying, viruses
may persist in souls and on vegetation
for several weeks or months Parasitic
ova and cysts are quite resistant to
disinfectants and adverse
environmental conditions Many, in fact,
require a period of free-living existence
i the soil before becoming infectious to
man Therefore, a major reason for
requ.ring the control of pathogens 1s the
potential for human ingestion of sol or
plants contamnated with such wastes
containing ova or cysts

Some commenters suggested that the
critena require a “pathogen-free”
sewage sludge EPA does not believe
that such regulation is necessary to
avoid a reasonable probability of
adverse effects on the population that

may come In contact with sludge-
amended fields. A greater degree of
protection 1s needed for certain sohd
waste disposal practices (1¢,
application to land where food-chain
crops are grown), and this section
provides for such protection.

The proposed regulahon relied on
stabihization as the principal treatment
technique to reduce the risk of pathogen-
induced disease However, because the
term “stabilization” conventionally
related to odor control and to a lesser
degree pathogen reduction, this termi 1s
po longer used 1n the ¢niteria The
cnteria have been revised to require
that sewage sludge and, under certain
conditions, septic tank pumpings be
treated by a Process to Significantly
Reduce Pathogens These processes
mclude aerobic digestion, air drying,
anaerobic digestion, composting (th ee
techniques), hme stabilization or other
equivalent techriques

EPA recognizes that not all of these
processes achieve exactly the same
lovel of pathogen reduction Vanations
1t weather, residence times,
temperatures and other factors will
influence the effectiveness of each
process The Agency also recogmzes
that different processes may be more or
less effective in destroying certain types
of pathogens {1 e., bactena, viruses or
parasttes) Each process, however, has
been shown to achieve a significant
reduction mn pathogen levels Therefore,
EPA believes that they are appropriate
to achieve the objectives of this section

The proposed regulation required
controlled access to disposal faciliti 2s
so as to minimize exposure of the public
to hazards posed by exposed waste The
final regulation seeks to mimimize
exposure of the public to pathogens tn
the upper layers of waste-amended
sotls Since pathogens m the surface soil
are generdlly reduced to insigmficant
levels within 12 months of application,
the criteria require that public access to
the facibty be controlled for that period
of ime “Controlled” does not mean that
all entry on the site be precluded The
term “‘controlled,” rather than
“prevented,” was chosen for regulating
public access, because with proper
precautions there appears to be no
health hazard. However, there would be
a health hazard if, for example, children
were permitted to play on the waste
amended soil Therefore, fencing would
be necessary if these wastes were
applied to areas frequented by the
general public {e g, park lands) but
fencing would not be necessary on farm
land which was not available for use by
the public.

This section also includes a hmit on
animal access to the fields for grazing
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for one month after sewage sludge 13
applied. This 1s appropriate for several
reasons, First, the animal acts as a first
Ime of defense against human contact
with pathogens The products derived
from the animal (meat or milk) will not
contain the same level of pathogens as
mught enter the animal due to grazing on
waste-amended fields. Second, 1n many
cases rainfall in the one-month period
after application will wash the sludge
off the crop Third, available evidence
indicates that where sludge does remain
on the crop, a one-month period should
be sufficient for natural weather
conditions (e g, sunshine, wind] to
destroy most pathogenic orgamsms.

The access restrictions described
above are required for all facilities
receiving sewage sludge, even after the
waste has been treated by a Process to
Sigmficantly Reduce Pathogens. For
sephc tank pumpings, the access
restrictions may be used as an
alternative to such a Prqcess. This is due
to the fact that containment in a septic
tank will result 1n partial pathogen
reduction in the waste and should
dimnish 1ts attractant potential to
disease vectors such as flies and
mosquitoes However, septic tank
pumpings do not undergo the kind of
pathogen destruction that can occur
with anaerobic digestion, because the
waste 1s being continually reinoculated
with fresh waste matenal. Therefore,
EPA concluded that such wastes should
be treated with a Process to
Significantly Reduce Pathogens or be
subject to the access restrictions.

As indicated earlier, special treatment
15 necessary for food-chain crop
cultivation, where the risk of direct
human consumption of crops
contaminated by pathogens is higher. To
provide protection, the proposed
regulation relied on a one-year waiting
period between waste application and
use of that land for food-chain crops.
The regulation now calls for the use of a
Process to Further Reduce Pathogens if
crops for direct human consumption are
grown within 18 months of apphcation
or incorporation of the sewage sludge or
septic tank pumpings If no such crops
are grown within 18 months of
application, treatment by a Process to
Further Reduce Pathogens 1s not
required.

The processes chosen should
essentially destroy all bacteria and
viruses and greatly reduce the number
of parasites 1n the waste matenal. Two
sets of processes are permitted—those
witich are sufficient in themselves and
those which must follow a Process to
Significantly Reduce Pathogens in order
to be effective Processes which are

adequate in themselves are high-
temperature composting, heat drying,
heat treatment and theromophilic
aerobic digestion, Processes which must
follow a Process to Significantly Reduce
Pathogens are beta ray irradiation,
gamma ray irradiation and
pasteurization. This sequence-of
processes 13 necessary to assure that the
waste 1s not an attractant to vectors.
Irradiation or pasteurization, while
effective against pathogens, do not
provide the volatile solids reduction
necessary to prevent a vector problem.

Based on available data, the Agency
concluded that a Process to Further
Reduce Pathogens is not necessary
when there is an 18-month interval
between land application of solid waste
and the growing of crops for direct
human consumption. EPA recognizes
that there 18 some uncertainty about the
life expectancy of pathogens in wastes
apphed to croplands. Bacteria and
viruses persist for only a few months,
but parasites, particularly resistant
species such as Ascaris lumbricoides,
may last much longer. Reports range
from “no survivors" after a few months
to “some survivors” (not necessarily
viable) after ten years for such
organisms.

Survival 18 most hikely n the soil
below the top five centimeters of soil.
Field conditions such as sunhght,
desiccation, freezing, heat and freeze-
thaw cycles are effective at reducing
survival times in the upper layer of the
soil EPA selected the 18-month penod
because within that period most of the
waste-amended soil will be exposed to
the hostile environment found at the soil
surface. Agricultural soils are typically
plowed or cultivated at least annually.
Thus. an 18-month waiting period
assures that soil which was previously
below the surface will be exposed to the
harsh surface conditions for at least six
months before planting, The growing
period will provide additional exposure
of the pathogens before harvest EPA
beheves that this will provide a
reasonable probability that pathogen
levels will be greatly reduced. Since this
is an “interim final” regulation, EPA
encourages public comment on the
appropriateness of this rationale.

EPA recogmzes that for some crops
(e g, citrus fruits, corn) the edible
portions are not exposed to nor are
likely to come in contact with, the
sewage sludge or septic tank pumpings.
Therefore, there is no need to use a
Process to Further Reduce Pathogens
when such a crop 1s grown. However, in
this case the waste must be treated by a
Process to Significantly Reduce
Pathogens, public access to the facility

must be controlled for at least 12
months, and the grazing of amimals
prevented for at least one month after
application of the waste. The Agency
chose the more conservative approach
of requiring significant pathogen
reduction and controlled access for both
sewage sludge and septic tank pumpings
because even where direct contact
appears unlikely, the quality of crops
which are directly consumed by man
must be assured.

In examining the health risk presented
by pathogens, EPA determined that
pathogens are not likely to migrate in
the sail, Pathogens tend to remain
intimately associated with the waste
material and are often too large to move
through soil pore systems Also, soils
have been reported to be effective in
removing viruses and bactena from
water. Surface erosion with the resultant
water runoff seems to be the only route
for movement of pathogens Based on
these findings, the Agency concluded
that sewage sludge and septic tank
pumpings that are placed underground
by a trenching or burial operation
should not be subject to this section.
Under such circumstances there will be
minimal movement of the organisms
through the soil, and the nisk of erosion
is shght because the wastes are
completely covered

J Air (Section 257.3-7)

Open burning ts the uncontrolled or
unconfined combustion of solid wastes
Open burning is a potential health
hazard, can cause property damages,
and can be a threat to public safety.
Smoke from open burning can reduce
arrcraft and automobile visibility and
has been linked to automobile accidents
and death on expressways. The air
emissions associated with open burning
are much higher than those associated
with incinerators equipped with air
pollution control devices.

The proposed critena provided for
control of ajr emissions through three
stipulations. First, the facility was to
control air emissions so as to comply
with Federal, State, and local air
regulations. Second, all open burming of
residential, commercial, institutional,
and industrial solid wastes was
prohibited Third, open burning of other
solid wastes could be permitted if in
compliance with State and local air
regulations.

This final air criterion has two
components. First, there shall be no
open burming of residential, commercial,
nstitutional or industrial sohd waste,
(This provision does not apply te
nfrequent burning of agrcultural
wastes, silvicultural wastes, land-
clearing debris, diseased trees, debris
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from emergency clean-up operations and
ordnance ) Second, air emissions caused
by solid waste disposal activities shall
not violate apphicable requirements
developed for State implementation
plans (SIP's} under Section 110 of the
Clean Air Act.

While several commenters suggested
that a ban on open burning is
unnecessary, EPA has decided to retain
that provision for residential,
commercial, institutional or industrial
waste The ongoing open burning of
these wastes presents stgnificant
hazards to human health, and no health
or environmental benefit1s derived from
the practice Several commenters
suggested allowing open burning with a
variance, There 1s no environmental
rationale for such a vanance because
open burning does not lessen the need
for disease vector control or leachate
control for mamtamning surface and
ground-water quality Moreover,
variance procedures for this situation
would be particularly difficult to
administer because of the dynamic
nature of the many vanables involved
{existing air quahity, wind speed,
humidity, mixing and vertical
dispersion, efficiency of the burn,
amount and type of waste, etc)

EPA decided to exempt from the open
burning proh:bition those wastes which
are typically burned infrequently The
burning of agricultural wastes in the
field, land-clearing debns, standing
trees m a forest, diseased trees, debris
from emergency clean-up operations and
ordnance 15 not typically an ongoing
practice and, thus, does not present a
significant environmental risk In
addition some of these practices,
particularly the destruction of disease-
carrying trees or debris from emergency
clean-up operations, provides an added
environmental benefit 1n preventing
chances of disease or accident. It should
be noted. however, that the criteria
assure that the conduct of these
infrequent acts of burning must be n
compliance with applicable
requirements developed under the State
SIP

In requining compliance with the SID,
EPA 15 seeking to coordinate the criteria
with the Clean Air Act, as mandated in
Section 1006 of the Act The regionat
health concerns addressed through the
SIP's are clearly of concern under the
Act as well The prohibition of open
burning should prevent most air quality
problems Where such concerns are not
covered by the open burming ban, EPA
believes that 1t 18 unacceptable for solid
waste disposal activities to cause
violations of SIP requirements

EPA has eliminated that part of the
proposed regulation that reguired

compliance with “all applicable Federal,
State and local air regulations” and the
reference to protection of public health
and welfare. Some commenters said that
the proposed criteria “federalized” State
and local air regulations, EPA 1s not
federalizing any such regulations in the
final criteria In tying the cnitena to the
SIP's, EPA is assuring that, at a
mimmunm, solid waste activities that
undermine Congressionally-established
Federal environmental air quality
objectives will not be considered
adequate under the Act.

Several commenters requested
clarification regarding the impact of the
criteria on the use of pit or trench
incinerators Emission factors (1 e,
particulates) for such incinerators equal
or exceed those for open burming dumps.
Since such devices do not control
emisstons, they fit the defimtion of open
burning Thus, for purposes of the
criteria, combustion in a trench
incinerator constitutes “open dumping ”

Comments were requested m the
Preamble of the proposed regulation on
the advisability of including 1n the final
promulgahion specific air quality imits
which would be based on Occupational
Safety and Health Administration
(OSHA} air quahty standards Several
commenters noted that stnce OSHA air
quality standards are based on
workplace exposure and not ambient air
quality, the inclusion of these standards
would be inappropnate and possibly
confusing Auwr quality standards based
on OSHA regulations have not been
included 1n the final promulgation

Commenters also suggested that the
content of the air criterta be moved to
the safety criteria (§ 257 3-8) since many
of the dangers of open burning relate
directly to public safety The Agency
considers the problems of apen burning
to be broader than just public safety:
thus, this change was not made
However, the safety criteria have been
revised to reference the air criteria

K Safety (Section 257 3-8)

This portion of the cniteria addresses
a set of adverse effects involving
potenhal accidents which could be
caused by solid waste disposal
activities The legislative history of the
Act indicates that in passing the
provisions authorizing these critena the
Congress was concerned about all of the
effects addressed in this section The
safety hazards addressed in the final
regulation include explosive gascs. fires,
bird hazards to aircraft and public
exposure to wastes due to uncentrolled
access to disposal sites

The proposed regulation also
contamed a piovision for toxic and
asphyxiating gases While EPA 15 quite

concerned about the emission of such
gases from solid waste, EPA was unable
to 1dentify sufficient information on the
nature of this problem to support the
setting of particular standards The
existing data on the generation of toxic
and asphyxiating gases 1n solid waste 1s
quite hmited. In particular, 1t 15 difficult
to define a set of gases generated in
solid waste disposal that present a
pubhc health hazard. Even if such a set
of gases could be identified it 1s difficult
to determine, on the bas:s of data
currently available to EPA, what levals
of such gases may be tolerated without
a substantial risk to public health or the
environment EPA will continue to
explore this problem However, at
present there 1s insufficient information
to support particular himits on toxic and
asphyxiating gases.

(1) Explosive gases Solid waste
disposal activities may produce
explosive gases In particular, methane
gas1s a product of solid waste
decomposition. The accumulation of a
sufficient concentration of methane gas
in disposal facihity structures or nearby
off-site structures may pose a serious
threat to the health and welfare of
facihity employees, users of the disposal
site, and occupants of nearby structures
Explosions resulting in injury and death
have been caused by gases from sold
waste disposal.

The proposed criteria required that
the concentration of explosive gases 1n
facility structures and n soil at the
facility property boundary not reach the
lower explosive limits (LEL) for the
gases The fial regulation 1s essentially
the same except that concentrations n
facility structures will not be allowed to
exceed 25 percent of the lower explosive
limit for the gas In addition the final
standard, which could potentiatly be
apphcable to several explosive gascs,
will only be concerned with methane at
this time.

Commenters suggested thal the gas
criteria be deleted and that control be
left to the Occupational Safety and
Health Admmistration {OSHA)
Following consultation with OSHA, the
Agency rejected this suggestion because
the jurisdiction of OSHA does not
include all sohd waste disposal facilities
and practices of concern to the Act, nor
does 1t include off-site residences to
which gases can migrate.

The Agency has decided to adjust the
standard for faclity structures to
provide a margin of safety Several
commenters suggested such a change,
since allowing explosive gas to
accumulate in concentrations just uncer
the lower explosive hmit would be
extremely dangerous and would not
provide for a reasonable probability of
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avoiding adverse effects In selecting the
25% figure EPA 15 using a safety factor
recognized by other Federal agencies as
being appropniate for similar situations.

EPA also concluded that such a safety
factor was unnecessary at the property
boundary Gases at or below the LEL at
the property boundary wil necessanly
become somewhat diffused before
pdassing into a structure bevond the
property boundary Thus, in assuring
that the LEL 15 not exceeded at the
beundary EPA has provided a margin of
safety aganst an off-site explosion

EPA has selected methane as the
single gas of concern The information
available to EPA indicates that build up
of methane gas has been the prncipal
source of explosions associated with
sohd waste disposal Other gases may
be added to the list as new information
develops

Commenters recommended that
disposal facilities not 1n close proximity
to off-site structures be exempted from
the gas criteria Considening that gas
production in disposal facilities 1s a
long-term pracess continutng for
decades, the Agency rejected this
recommendation Facilities which are
remote today may be surrounded by
extensive development i the future,
especially after completion of disposal
operations

(2) Fires Fues at sohd waste disposal
facilities poge the threat of property
damage and injury or death to facdity
employees, users, and nearby residents
Examples of circumstances which can
lead to fires associated with disposal
facilities or practices are Vandalism,
carelessness, spontaneous combustion,
open burnung of wastes, and disposal of
hot ashes.

The proposed criteria required that all
fires be extinguished expeditiously and
that fire hazards be minimized through
proper site construction and design and
periodic. application of cover matenal
where appropriate

According to the final regulation, the
factlity or practice shall not pose a
hazard to the safety of persons or
property from fires This objective can
be served by compliance with the air
criterion (§ 257 3-7), particularly the
open burning ban, and through periodic
application of cover material

Commenters objected to the vague
nature of this provision as originally
proposed While some level of flexibility
1s nacessary. EPA has tried to make this
standard as specific as possible The
reference to “expeditious” extinguishing
of fires was ehminated EPA also
specified types of operational practices
to accomplish the goals of this section

Commenters suggested that, due to the
relationship between open burming and

potential fire hazards, the prohibition on
open burning be incorporated into this
section. As explained previously the
safety criteria now reference the ar
criterion (which contains the prohibition
of open burming )

(3) B:rd Haozards Many reports and
nvestigations show that disposal
facilities and practices involving
putrescible wastes often attract birds, in
spite of vector control efforts
(compaction and cover of wastes, etc ]
When solid wastes are disposed in the
vicinity of airports, the irds attracted to
the area can present a sigmificant nisk of
accidents due to collisions beiween
birds and planes The Federal Aviation
Admimstration (FAA]) has issued FAA
Order 5200 5, "FAA Guidance
Concerning Sanitary Landfills on or
Near Awrports” (October 16, 1974) The
order states that solid waste disposal
facihines have been found by study and
observation to be artificial attractants of
birds and, therefore, "may be
mcompatible with safe fhght
operations” when located in the vicinity
of an arrport

The proposed criteria required that
disposal facilities not be located within
the two distance hmuts (10,000 feet for
turbojets and 5 000 feet for piston-type
aircraft) specified m FAA Order 5200 5
unless the facility was found to not pose
a bird hazard to aircraft For facilities
beyond the specibied distances, but
within the conical surface described by
FAA Regulations (FAR), Part 77,
facilites were to be reviewed on a case-
by-case basis for a potential bird
hazard

The final regulation retains the basic
approach but clanfies severe) terms,
including “airport” and “bird hazard "
The provision for case-by-case analysis
of facilities within the conical surface
has been dropped

Some commenters guestioned whether
the Act provides authority to contro}
solid waste disposal on the basis of bird
harards to aircraft They claimed that
the FAA has adequate authonty to
prevent bird hazards to aircraft,
concluding that this section of the
criteria Is ot necessary

The criteria are required to address
the prevention of adverse effects on
hLealth and the environment from solid
waste disposal facihties The legislative
histary (HR Rep No 94-1491) cites an
arrcraft crash resulting from birds
attracted to a disposal facility as one
example of adverse effects of open
dumps There are also many other
examples of such hazards from disposal
facilities Therefore, the Agency has
concluded that this 1ssue 15 clearly
within the scope of this regulation

Although the FAA is authorized to
control airport operations to reduce bird
hazards to aircraft, its authonty does
not extend to disposal facilities outside
awrport boundaries which may pose such
hazards It should be noted, however,
that EPA 15 not “enforcing” the FAA
order The selection of the distances
specified in that order 1s merely a
recognition that they represent a
reasonable determination of the danger
zone around an airport Likewise, 1t
should be made clear that neither this
regulation nor the proposed standard
prohbited the disposal of solid waste
within the specified distances Instead,
the distances define a “danger zone"
within which particular care must be
taken to assure that no bird hazard
arises

Some commenters challenged the
relevancy of the 10 000 foot (for
turbajets} and 5,000 foot (for piston-type
aircraft} distances for defining the
danger zone for bird/aircraft collisions.
The distances cited were derived from
FAA Order 52005 The distances are
based on the consideration that over 62
percent of all bird strikes occur below
altitudes of 500 feet (150 meters), and
that aircraft are generally below this
altitude within the distances specified

Some commenters emphasized that
bird strikes do occur outside the
distanc es estabhshed in the regulation
Consvltation with FAA personnel and
other experts in the field of bird/aircraft
hazards has revealed that, even when
& opemal lacilities are located beyond
ine distances speaified, hazards can
ex'st where an airport 1s sttuated
hetween a disposal factlity and bird
freding roosting, or watening sites The
hazard anises as birds traverse the
airport m flying between the disposal
facility and watering, feeding or roosting
areas However, EPA does not have
sufficient information to indicate how
serious this problem i1s Moreover, the
avallable data 1s insufficient to support
the setting of national regulations to
cover such contingencies At some point
1t becomes difficult to 1solate the
independent effect of solid waste
disposal activities on the bird hazard
problem.

EPA has also decided to give a clearer
definition of some key terms The
definition of “Aarport” includes those
arrfields currently defined by the FAA
as public-use airports The regulation
applies to that set of airports because
existing data indicates that the
preponderance of bird strikes occur at
public-use airports For example, 120 of
the 121 airports reporting sirikes in 1977
were public-use airports, and 220 of the
223 airports reporting strikes in 1978



53460 Federal Register /| Vol 44, No. 179 / Thursday. September 13, 1979 / Rules and Regulations

were public-use airports The FAA
agrees with this approach EPA, in
consultation with the FAA, may
broaden the class of airports of concern
if 1t receives information demonstrating
that a sumilar bird hazard exists at other
fields.

In defining the airports of concern
EPA has also elinunated the proposed
criteria’s reference to “runways planned
to be used.” As several commenters
pointed out, such a reference would not
be workable because 1t would require
speculation about future siting of
airports

EPA also makes 1t clear that the "bird
hazard” of concern 18 "an Increase in the
likelithood of bird/asrcraft collisions.”
Solid waste disposal within the danger
zone may continue as long as 1t can be
shown that the operation can be
managed m such a way as to not
increase the nisk of collision within the
spectfied distances

After considering public comments,
EPA has deleted portions of the
praposed standard Several commenters
stated that the use of the comcal surface
1n the criterra was ambiguous and not
apphcable to this standard The comcal
surface 1s an mmaginary plane
delineating an airspace segment 150 feet
above the established airport elevation,
The FAA prohibits stationary objects in
this space because they might interfere
with approaching and departing aircraft.
This 15 inapphcable to sohid waste
disposal achivities for two reasons. (1)
Birds, the “obstructions” of concern in
this regulation, are hardly stationary,
and (2) solid waste disposal activities
are typically low-profile operations
(below 150 feet) and are not likely to
constitute obstructions mto the conical
surface

Commenters asked who was
responsible for determining whether a
facility posed a bird hazard to aircraft.
The Act and the CWA create the
implementing mechanisms for these
criteria, However, in this instance
consultation with the FAA and the Fish
and Whldlife Service would be very
helpful Furthermore, actions at both the
airport and the disposal facility can
reduce or ehminate hazards Therefore,
where appropriate this determination
should be made in consultation with
these agencies, as well as with the
owners and operators of the airport of
cencern

(4} Access. Matenals and activities
associated with solid waste disposal
facilities can cause injury or death to
persons at the facilities Potential causes
of such harm include

(a) Operation of heavy equipment and
haul vehicles,

(b} Hazards associated with the types
of waste, including sharp objects,
pathogens, and toxic, explosive, or
flammable matenals, and

(c) Accidental or intentional fires

The proposed criteria required that
entry to the facihity be controlled in
order to mimmize exposure of the public
to hazards of heavy equipment
operation and exposed waste.

The final critena call for control of
access to protect the public from on-site
exposure to health and safety hazards.

The importance of access control
cannot be overstated, since persons
have suffered injury and even death at
uncontrolled waste disposal facilities.
Furthermore, in most cases, there is little
economic impact on sohd waste
disposal operations 1n accomphshing
such control.

During normal operating hours, proper
management controls can mimmize
safety hazards. For example, potential
harm to facility operating personnel can
be reduced through proper training, use
of safety equipment, control of waste
types, and other practices. The most
effective means of minimizing the nisk of
njury to other persons 1s by complete
prohibition of access to the site by non-
users (e g. by suitable fencing) and strict
control of users while on the site. For
indrviduals disposing of small amounts
of wastes, storage or special disposal
facihties can be provided at the
entrance to the facility or away from the
area being utilized by professional sohd
waste management personnel.

The principal change from the
proposed regulation 1s the broadening of
the regulation’s coverage Accidents at
solid waste disposal sites are not himited
to hazards caused by heavy equipment
operation and exposed waste EPA
believes that particular types of hazards
should not be specified 1n the regulation,
thereby allowing for flexibility 1n how
the standard 1s apphed. Therefore, the
criteria seek to avoid pubhic exposure to
all potential health and safety hazards
at solid waste disposal sites

Two commenters stated that the
proposed requirement for fencing was
unreasonable It should be noted that
the Agency did not propose a
requirement for fencing At many
facilities natural barriers exist which
make public access very difficult,
however, even if the entena were
complied with through the installation of
a fence around the entire property the
cost would be relatively insignificant
when compared to the other costs
required to properly operate a dispasal
facility.

V. Envir ] and Ec

Voluntary environmental and
economic impact analyses onthis
regulation have been performed and are
presented n the “Final Environmental
Impact Statement on the Critena for
Classification of Solid Waste Disposal
Facilities”. These analyses are not
required by the National Environmental
Policy Act but provide information
pertinent to the development and use of
this regulation Copies of this two-
volume report may be obtained on
request from. Solid Waste Information,
U S EPA, 26 West St Clair, Cincinnati,
Ohio 45268.

EPA has also prepared a number of
background documents that respond to
pubhic comments not addressed in the
Preamble These documents may be
examined at EP A, 401 M Street, S W,
Washington, D C. 20460 1n room 2632. If
there are apparent inconsistencies
between these documents and this
Preamble, the latter shall represent the
Agency's position.

Dated September 10, 1979
Douglas M Costle,

Admnistrator

Title 40 CFR is amended by adding a
new Part 257 to read as follows:

PART 267—CRITERIA FOR
CLASSIFICATION OF SOLID WASTE
DISPOSAL FACILITIES AND
PRACTICES

Impacts

Sec

2571 Scope and purpose

2572 Defimtions.

2573 Criterta for classification of solid
waste disposal facilibes and practices.

257 3-1 Floodplains.

257 3-2 Endangered species.

257 3-3 Surface water

257 3-4 Ground water

257 3-5 Application to land used for the
production of food-chan crops (Interim
final}

257 36 Disease

257 3-7 Arr

257 3-8 Safety.

2574 Effective date.

Authority: Sec. 1008(a)(3), and sec 4004(a),

Pub L. 84-580, 90 Stat 2863 and 2815 (42

U S C 6907(a)(3), 6944}, sec 405(d), Pub L.

95-217, 91 Stat 1581, 1606 (33 U S C 1345).

§257.1 Scope and purpose.

(a) These criteria are for use under the
Resource Conservation and Recovery
Act (the Act) in determining which solid
waste disposal fachties and practices
pose a reasonable probability of adverse
effects on health or the environment.

(1) Facihities failing to satisfy these
cnteria will be considered open dumps
for purposes of State solid waste
management planning under the Act.
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(2) Practices failing to satisfy these
criteria constitute apen dumping, which
18 prohibited under Section 4005 of the
Act

{b) These criteria also provide
gwdelines for sludge utilization and
disposal under Section 405(d) of the
Clean Water Act, as amended To
comply with Section 405(e) the owner or
opetator of any publicly owned
treatment works must not violate these
criteria m the disposal of sludge on the
land

(¢) These criteria apply to all sohd
waste disposal faclities and practices
with the following exceptions

(1) The criteria do not apply to
agricultural wastes, including manures
and crop residues, returned to the soil as
fertilizers or soil conditioners

{2) The criterna do not apply to
overburden resulting from mining
operations intended for return to the
mine site

(3) The criteria do not apply to the
land application of domestic sewage or
treated domestic sewage The criteria do
apply to disposal of sludges generated
by treatment of domestic sewage

{4) The criteria do not apply to the
location and operation of septic tanks
The criteria do, howevel, apply to the
disposal of septic tank pumpings

(5) The criteria do not apply to solid
or dissolved matenals in irrigation
return flows

(6) The criteria do not apply to
industrial discharges which are pomnt
sources subject to permits under Section
402 of the Clean Water Act, as
amended

{7) The criteria do not apply to source,
special nuclear or byproduct material as
defined by the Atomic Frergy Act, as
amended (68 Stat 923)

(8} The criteria do not apply to
hazardous waste disposal facilities
which are subject to regulation under
Subtitle C of the Act,

(9) The criteria do not apply to
disposal of solid waste by underground
well injection subject to the regulations
(40 CFR Part 146) for the Underground
Injection Control Program {UICP} under
the Sufe Drinking Water Act as
amended, 42 U S C 3007 et seq

§ 2572 Definitions

The defimtions set forth in Sectien
1004 of the Act apply to this Part.
Special definitions of general concern to
this Part are provided below, and
defimtions especially pertinent to
particular sections of this Part are
provided in those sections

“Disposal” means the discharge,
deposit, injection, dumping, spilling,
leaking, or placing of any solig waste or
hazardous waste into or on any land or

water so that such solhd waste or
hazardous waste or any constituent
thereof may enter the environment or be
emitted into the air or discharged mto
any waters, including ground waters,

“Faciiity” means any land and
appurtenances theteto used for the
disposal of solid wastes.

‘Leachate™ means liquid that has
passed through or emerged from solid
waste and contains soluble, suspended
or miscible materials removed from such
wastes

*Open dump” means a facility for the
disposal of solid waste which does not
comply with this part

“Pract.ce” means the act of disposal
of sohd waste

“Samitary landfill" means a facility for
the disposal of solid waste which
comphes with thig part.

“Sludge” means any sold, semisolid,
or hquid waste generated from a
muntctpal, commercial, or industrial
wastewater treatment plant, water
supply treatment plant, or air pollution
control facility or any other such waste
having similar characteristics and effect

“Solid waste” means any garbage,
refuse, sludge from a waste treatment
plant, water supply treatment plant, or
air pollution contrel facility and other
discarded mater:al, including solid,
liquid, semisolid, or contained gaseous
material resulting from industrial,
commercial, mining, and agricultural
operations, and from communty
activities, but does not include sobd or
dissolved materials 1n irmgation return
flows or industnal discharges which are
point sources subject to permits under
Section 402 of the Federal Water
Pollution Control Act, as amended (86
Stat 880), or source, special nuclear, or
byproduct matenal as defined by the
Atomic Energy Act of 1954, as amended
(68 Stat 923)

“State” means any of the several
States, the District of Columbia, the
Commonwealth of Puerto Rico, the
Virgin Islands, Guam, American Samoa,
and the Commonwealth of the Northern
Manana Islands

§ 257 3 Criteria for classification of solid
waste disp i facil and pr;

Sohd waste disposal facibities or
practices which violate any of the
following criteria pose a reasonable
probability of adverse effects on health
or the environment

§ 257.3~-1 Floodplains.

(a) Facilities or practices in
floodplains shall not restrict the flow of
the base flood, reduce the temporary
water storage capacity of the floodplain,
or result in washout of sohd waste, so as

to pose a hazard to human life, wildlife,
or land or water resources.

(b} As used 1n this section

(1) “Based flood" means a flood that
has a 1 percent or greater chance of
recurring in any year or a flood of a
magmtude equalled or exceeded once 1n
100 years on the average over a4
s'gmficantly long perod

{2) "Floodplain™ means the lowland
and relatively flat areas adjoining inland
and coastal waters, including flood-
prone areas of offshore 1slands, which
are mnundated by the base flood.

(3) “Washout” means the carrying
away of solid waste by waters of the
base flood.

§ 257.3-2 Endangered species.

(a) Facilities or practices shall not
cause or contribute to the taking of any
endangered or threatened species of
plants, fish, or wildhfe

{b) The facility or practice shall not
result in the destruction or adverse
modification of the critical habtat of
endangered or threatened species as
1dentified in 50 CFR Part 17

(c) As used in this section

(1) “Endangered or ihreatened
species” means any species listed as
such pursuant to Section 4 of the
Endangered Species Act

(2) "Destruction or adverse
modification” means a direct or indirect
alteration of critical habrtat which
appreciably dimumshes the likelihood of
the survival and recovery of threatened
or endangered species using that
habutat.

{3) “Taking” means harassing,
harming, pursumng. hunting, wounding,
killing, trapping, captuning, or collecting
or attempting to engage 1n such conduct

§257.3-3 Surface Water.

(a) A facility or practice shalf not
cause a discharge of pollutants into
waters of the United States that 15 1n
violation of the requirements of the
National Pollutant Discharge
Ehmination System (NPDES) under
Section 402 of the Clean Water Act, as
amended.

(b) A facility or practice shall not
cause a discharge of dredged material or
fill materal to waters of the United
States that is in violation of the
requirements under Section 404 of the
Clean Water Act, as amended

{c) A facility or practice shall not
Cduse non-point source poliution of
waters of the United States that violates
apphcable legal requirements
implementing an areawide or Statewide
water quality management plan that has
been approved by the Administrator
under Section 208 of the Clean Water
Act, as amended
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(d) Definitions of the terms "“Discharge
of dredged matenal”, “Pomt source”,
“Pollutant”, “Waters of the United
States”, and "Wetlands" can be tound
the Clean Water Act, as amended 33
USC 1251 et seq, and implementing
regulations, specifically 33 CFR Part 323
(42 FR 37122 July 19, 1977}

§257 3-4 Ground Water

(a) A facility or practice shall not
contamunate an underground druaking
water source beyond the solid waste
boundary or beyond an alternative
boundary specified in accordance with
paragraph (b) of this section

{b) Only a State with a sohd waste
management plan approved by the
Administrator pursuant to Section 4007
of the Act may establsh an alternative
boundary to be used i heu of the sohd
waste boundary A State may specify
such a boundary only if 1t finds that
such a change would not result in
contamindtion of ground water which
may be needed or used for human
consumption This finding shall be
based on analysis and consideration of
ail of the following factors.

(1) The hydrogeological
charactenstics of the factlity and
surroundng land,

{2} The volume and physical and
chemucal charactenstics of the leachate;

{3) The quantity, quality, and
directions of flow of ground water,

{4) The proximity and withdrawal
rates of ground-water users,

(5) The availability of alternative
drinking water supplies,

(6) The existing quality of the ground
water including other sources of
contamination and their cumulative
impacts on the ground water, and

(7) Public health, safety. and welfare
effects

(c} As used in this section

(1) “Aquifer” means a geologic
formation, group of formations, or
portion of a formation capable of
yielding usable quantities of ground
water to wells or springs

{2} “Contaminate’ means mtroduce a
substance that would cause.

(1) The concentration of that
substance in the ground water to exceed
the maximum contaminant level
specified in Appendix I, or

(1) An increase 1n the concentration of
that substance in the ground water
where the existing concentration of that
substance exceeds the maximum
centaminant level specified in Appendix
I

{3) “Ground water" means water
below the land surface in the zane ot
saturation.

{4) 'Underground drinking water
source’” means

{1) An aquifer suppiying drinking
w dter for human consumption, or

{u) An aqufer in which the ground
water contains less than 10.000 mg/1
total dhssolved sohds

{5} "Sohd waste bourdary” means the
outermost perimeter of the solid waste
(provected in the horizontal plane) as 1t
would exist at completion of the
dsposal activity

§ 257 3-5 Application to land used for the
production of fovd-chain crops (intenm
final).

(a) Cadmium A fauhty or pravtice
concermng apphcaton of suhd waste 10
within one meter (three feet) of the
surface of land used for the production
of food-chain crops shall not exist or
occur, unless m compliance with all
requirements of paragraph (a){1) (1)
through (1) of this section or all
requirements of paragraph [a){2) (1)
through (1v) of this section

(1)(1} The pH of the sohid waste and
soil mixture 15 6 5 or greater at the time
of each solid waste application, except
for solid waste containing cadmium at
concentrations of 2 mg/kg (dry weight)
or less

{n) The annual apphcation of
cadmium from solid waste does not
exceed 05 kilograms per hectare {(kg/ha)
on land used for production of tobaceo,
leafy vegetables or root crops grown for
human consumption For other food-
chain crops, the annual cadmium
application rate dees not exceed.

Time perod Annual Cd
application rate
(kg/ha)
Prasent to June 30, 1984 20
July 1, 1984 to Dec 31 1986 125

Beginning Jan 1 1987 05

(111) The cumulative application of
cadmium from sohd waste does not
exceed the levels in either paragraph
(«)(1)(111)(A) of this section or paragraph
(a)(1)(u1)(B} of ths section

(A)
Maximum cumulative applcation (kg ha)
Soi cation  Background soil pH_Background sait pH
exchange capacity <65 265
{meq”100g)
<5 5 5
515 5 10
>15 5 20

(B) For souls with a Lackground pH of
less than 6.5, the cumulative cadmium
«pplicaticn rate does not exceed the
levels below Provided, That the pH of
the solid waste and soil mixture 1s
edjusted to and ma:ntained at 6 5 or

& eater whenever food-cham crops are
grown

Maximur
cumulative
apphcaton (kg/ha

Sail caton exchange capactty (meq/
100g)

<5 5
5.5 30
- 15 20

(2){(x) The only food-chain crop
produced 1s animal feed

(1) The pH of the solid waste and so1
mixture 15 6 5 or greater at the time of
sulid waste application or at the time
the crop 1s planted, whichever occurs
la*er, and this pH level 1s maintamned
whenet er food-chain crops are grown.

(n1) There 1s a facihty operating plan
which demonstrates how the amimal
feed will be distributed to preclude
tngestion by humans The facihity
operating plan descnbes the measures
to be taken to safeguard agamst
possible health hazards from cadmium
entering the food chain, which may
result from alternative land uses

(1v} Future property owners are
notified by a stipulation mn the land
record cr property deed which states
that the property has received sohd
waste at high cadmium application rates
and that food-chain crops should not be
grown, due to a possible health hazard

(b} Polychlorinated Biphenyls (PCBs)
Solid waste containing concentrations of
PCBs equal to or greater than 10 mg/kg
(dry weight] is tncorporated into the soil
when apphed to land used {or producing
anur al feed, including pasture crops for
ammals ra1sed for milk Incorporatios of
the sohid waste into the soil 1s not
required if 1t 15 assured that the PCB
content 1s less than 0 2 mg/kg {actual
weight) in animal feed or less than 15
mg/kg (fat basis) in mitk

{c} As used in this section

(1) “Amimal feed” means any crop
grown for consumption by ammals, such
as pasture crops, forage, and grain

(2) “Background soil pH " means the
pH of the soll prior to the addition of
substances that alter the hydrogen 10n
concentration

{3) "Cation exchange capacity” means
the sum of exchangeable cations a soul
can absorb expressed in mulli-
equivalents per 100 grams of soil as
determined by sampling the soil to the
depth of cultivation or sohd waste
placement, whichever 1s greater, and
analyzing by the summation method lor
distinctly acid soils or the sodium
acetate method for neutral calcareous
or saline soils {"Methods of Sail
Analysis, Agronomy Monograph No 9
C A Black, ed, American Society of
Agronomy, Madison, Wisconsin pp 891-
901, 1965}

{4) “Food-chain crops” means
tobacco, crops grown for human



Federal Register / Vol. 44, No 179 / Thursday. September 13, 1979 / Rules and Regulations 53463

consumption, and animal feed for
amimals whose products are consumed
by humans

(5) “Incorporated into the soi1l” means
the injection of solid waste beneath the
surface of the soil or the mixing of sahd
waste with the surface soil.

{8) "Pasture crops” means crops such
as legumes, grasses, grain stubble and
stover which are consumed by ammals
while grazing

(7) "pH" means the logarithm of the
reciprocal of hydrogen 10n
concentration.

(8) “Root crops” means plants whose
edible parts are grown below the
surface of the soil

(9) “Soil pH" is the value obtained by
sampling the soil to the depth of
cultivation or sohd waste placement,
whichever 15 greater, and analyzing by
the electrometric method (“Methods of
Soil Analysis, Agronomy Monograph
No 9" CA Black. ed.. American
Society of Agronomy, Madison,
Wisconsin, pp 914-926. 1965 )

§257.3-6 Disease.

{a) Disease Vectors. The facility or
practice shall not exist or occur urnless
the on-site population of disease vectors
18 minimized through the periodic
application of cover material or other
techniques as appropriate so as to
protect public health,

(b) Sewage sludge and septic tank
pumpings (Interim Final). A facility or
practice involving disposal of sewage
sludge or septic tank pumpings shall not
exist or occur unless in complhiance with
paragraphs (b) (1), {2) or (3} of this
sechon

(1} Sewage sludge that 15 applied to
the land surface or 1s incorporated into
the soil 18 treated by a Process to
Significantly Reduce Pathogens prior to
application or incorporation Public
access to the facility 15 controlled for at
least 12 months, and grazing by animals
whose products are consumed by
humans is prevented for at least one
month Processes to Significantly
Reduce Pathogens are listed in
Appendix II, Section A (These
provisions do not apply to sewage
sludge disposed of by a trenching or
bunal operation )

(2) Septic tank pumpings that are
applied to the land surface or
incorporated into the soil are treated by
a Process to Significantly Reduce
Pathogens (as histed 1n Appendix II,
Section A), prior to apphcation or
incorporation, unless public access to
the facility 1s controlled for at least 12
months and unless grazing by animals
whose products are consumed by
humans 1s prevented for at least one
month (These provisions do not apply

to septic tank pumpings disposed of by a
trenching or bunal operation )

(3) Sewage sludge or septic tank
pumpings that are applied to the land
surface or are incorporated mto the sol
are treated by a Process to Further
Reduce Pathogens, prior to application
or incorporation, if crops for direct
human consumption are grown within 18
months subsequent to apphcation or
incorporation Such treatment 1s not
required 1if there is no contact between
the sohid waste and the edible portion of
the crop: however, 1n this case the solid
waste 18 treated by a Process to
Significantly Reduce Pathogens, prior to
application, public access to the facility
is controlled for at least 12 months, and
grazing by animals whose products are
consumed by humans 1s prevented for at
least one month. If crops for direct
human consumption are not grown
within 18 months of application or
mcorporation, the requirements of
paragraphs (b} (1) and (2) of this section
apply Processes to Further Reduce
Pathogens are Listed 1n Appendix IJ,
Section B

(c) As used 1n this section

(1) “Crops for direct human
consumption” means crops that are
consumed by humans without
processing to minimize pathogens prior
to distribution to the consumer.

(2) “Disease vector” means rodents,
flies, and mosquitoes capable of
transmitting disease to humans

(3) “Incorporated into the so1l” means
the injection of solid waste beneath the
surface of the soil or the mixing of solid
waste with the surface soil

(4) “Periodic application of cover
material” means the application and
compaction of soil or other suitable
material over disposed solid waste at
the end of each operating day or at such
frequencies and 1n such a manner as to
reduce the risk of fire and to impede
vectors' access to the waste.

(5) “Trenching or bunal operation”
means the placement of sewage sludge
or septic tank pumpings in a trench or
other natural or man-made depression
and the covering with soil or other
suitable matenal at the end of each
operating day such that the wastes do
not migrate to the surface.

§257.3-7 Air.

() The facility or practice shall not
engage in open burning of residential,
commercial, institutional or industnal
sohd waste This requirement does not
apply to infrequent burning of
agnicultural wastes in the field,
silvicultural wastes for forest
management purposes, land-clearing
debris, diseased trees, debris from

emergency clean-up operations, and
ordnance.

(b) The facility or practice shall not
violate applicable requirements
developed under a State implementation
plan approved or promulgated by the
Admimstrator pursuant to Section 110 of
the Clean Awr Act

(c) As used 1n this section “open
burning” means the combustion of sohd
waste without (1) control of combustion
air to maintain adequate temperature for
efficient combustion, {2) containment of
the combustion reaction 1n an enclosed
device to provide Sufficient residence
time and mixing for complete
combustion. and (3] control of the
emission of the combustion products

§ 257 3-8 Safety

(a) Explosive gases The
concentration of explosive gases
generated by the facihity or practice
shall not exceed.

(1) Twenty-five percent (25%) of the
lower explosive imit for the gases it
facility structures (excluding gas control
or recovery system components), and

(2) The lower explostive himit for the
gases at the property boundary,

(b) Fires A facility or practice shall
not pose a hazard to the safety of
persons or property from fires This may
be accomplished through compliance
with § 257 3-7 and through the periodic
apphcation of cover matenial or other
techniques as appropriate

(c) Bird hazards to aircraft A faciity
or practice disposing of putrescible
wastes that may attract birds and which
occurs within 10,000 feet (3,048 meters)
of any airport runway used by turbojet
aircraft or within 5,000 feet (1,524
meters) of any airport runway used by
only piston-type aircraft shall not pose a
bird hazard to aircraft

(d) Access. A facihity or practice shall
not allow uncontrolled public access so
as to expose the public to potential
health and safety hazards at the
disposal site.

(e) As used m this section,

(1) “Aurport” means public-use airport
open to the public without prior
permission and without restrictions
within the physical capacities of
avatlable facilities.

(2) "Bird hazard" means an increase
1n the likelihood of bird/aircraft
colhisions that may cause damage to the
awrcraft or mjury toits occupants

(3) “Explosive gas” means methane
{CH.,}

(4) "Facility structures” means any
buildings and sheds or utility or
drainage lines on the facility,

(5) “Lower explosive limit” means the
lowest percent by volume of a mixture
of explosive gases which will propagate
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a {flame in arr at 25°C and atmospheric
piessure

(8) “Pemsodic apphication of cover
matenal” means the application and
cempaction of soil or other suitable
material over disposed solid waste at
the end of each operating day or at such
frequencies and 1n such a manner as fo
reduce the risk of fire and to impede
disease vectors’ access to the waste

(7) “Putrescible wastes” means solid
waste which contains orgamc matter
capable of being decomposed by
mocroorgamsms and of such a character
and proportion as to be capable of
attracting or providing food for birds

§ 257 4 Effechive date.
These criteria become effective
October 15, 1979,

Appendix 1

The maximum contaminant levels
promulgated herein are for use i determining
whether solid waste disposal activities
comply with the ground-water criterta
(§ 257 3-4) Analytical methods for these
contaminants may be found in 40 CFR Part
141 which should be consulted in its entirety

1 Maximum contaminant levels for
mnorganic chemecals The following are the
maximum levels of inorganic chemicals other
than fluonde

Level (muliigrams per
liter)

Contaminant

Arsenic 005
Banum 1
Cadmium 0010
Chremium 005
Lead 005
wercury 0002
Nitrate ias N} 10
Selenum 001
Siver 008
The maximum contaminant levels for
fluertde are
Temperature’ Level
aegrees Degrees (mitlgrams
£atrenbert Celsius per liter}
53 7 and below 12 and below 24
53810584 12110146 22
52410638 14710176 20
o416 106 17Tt 4 18
w7792 21510262 16
79310905 26310325 14
* Annua' average of the maximum dady an temperature
2 Muxinrant contamunant levels for
organic chemocals The following are the
maximum contammant levels for organic
chemicale
Lovel
{miligrams
fter
{d) Chicnnated hydrucarbens pec fter)
Endric 41 234 16 18 Hoxachlano 6 7 epoxy
144356 7592 octahydry 1 S endo  endo-
58 unethano naphthatere) 00002
Lindane (1234586 Hexachioracyclohexane
gamma sorner 0004

Methoxychior (11,1 Trichioro 2 2 bis (p meth-
oxyBhenyl) etrare) [

Toxaphene (C..H..Cl Technical chlonnated
camphene 67 to 69 percent chionne) 0005
(b) Chiorophenoxys
2 4 D (2 4 Dichlorophenoxy acclic acid) 01

24570 Sivex (245
Trichlorophenoxypropionic acid) 001

3 Aaxirura microb.ological contammant
I+ els The maximum contaminant level for
coliform bactena from any one well 1s as
follows

{a) using the membrane filter technique

{1) Four coliform bac tetia per 100 nulhhiters
if one sample 1s taken, or

(2) Four coliform bactena per 100 mihliters
1n more than one sample of all the samples
analyzed 1n ane month

(b} Using the five tube most probable
number procedure, (the fermentation tube
method) in accordance with the analvtical
recommendations set forth in “Standard
Methods for Examination of Water and
Waste Water”, American Pubhc Health
Assouiation, 13th Ed pp 662-688. and using a
Standard sample, each portion being one hith
of the sample

{1) If the standard portion 1s 10 nulliiters,
cobform in any five consecutive samples
from a well shall not be present in three or
more of the 25 portions, or

12) 1f the standard portion s 100 mithliters,
coliform n any five consecutive samples
from a well shall not be present in five
portions 1n any of five samples or 1n more
than fifteen of the 25 portions

4 Maximum contaminant levels for
radium-226 radum-228, and gross alpha
purticle radwactivity 1he following are the
maximum contaminant levels for radium-228,
radium-228, and gross alpha particle
radiodctivity

{a) Combined radium-226 and radwm-228—
5 pCif,

(b) Gross alpha particle activity (including
radium-226 hut excluding radon and
uranium)—15 pCi/]

Appendix I

A Processes to S.gnific antly Reduce
Pathogens

Aerobic digestron The process 15
conducted by agitating sludge with air or
oxygen to mamtain aerobic conditions at
residence hmes ranging from 60 days at 15° C
to 40 days at 20° C, with a volatile sohds
reduction of at least 38 percent

Air Drying Liquid sludge s allowed to
drain and/or dry on under-drained sand
beds, or paved or unpaved basins in which
the sludge 1s at a depth of mine inches A
minimum of three months 18 needed, two
months of which temperatures average on a
daily basis above 0° C

Anaerobic digestion The process 1s
conducted 1n the absence of air at residence
times ranging from 60 days at 20° C to 15
diys at 35" to 55° C, with & volatile solids
reduction of af least 38 percent

Composting Using the within-vessel, static
aerated pile or windrow composting methods,
the sohid waste 18 maintained at mimmum
operating conditions of 40° C for 5 days For
four hours during this period the temperature
exceeds 557 C,

Lime Stabthization Sufficient ime 1s added
to produce a pH of 12 after 2 hours of contact

Other methads Other methods or operating
conditions may be acceptable if pathogens
and vector attraction of the waste (volatle
solids) are reduced to an extent equivalent to
the reduction achieved by any of the above
methods

I Pracesses to Further Redvece Pathogens

Composting Using the within-vessel
composting method the solid waste 1
maintained at operating conditions of 55° C
or greater for three days Using the static
aerated pile composting method, the sold
waste 1s mantdined at operating conditions
of 55 C or greater for three days Using the
windrow composting method, the solid waste
attains a temperature of 55° C or greater for
at least 15 days during the composting period
Also, dur.ng the high temperature period,
there will be a minimum of five turnungs of
the windrow

Heat dryng Dewatered sludge cake s
dried by direct or indirect contact with hot
gases, and moisture content s reduced to 13
percent or lower Sludge particles reach
temperatures well in excess of 80" C, or the
wet bulb temperature of the gas stream in
contact with the sludge at the point where st
leaves the dryer 1s in excess of 80° C

Heat treatment Liquid sludge 1s heated ta
ternperatures of 180° C for 30 minutes

Thermophilic Aerobic Digestion Liqmd
sludge 1s agitated with air or oxygen to
mamntain derobic conditions dt residence
times of 10 days at 55-60" C, with a volatile
solids reduchon of at least 38 percent

Other methods Other methods or operating
conditions may be acceptable if pathogens
and vector attrachion of the waste (volatile
sohds) are reduced to an extent equivalent to
the reduction achieved by any of the above
methods

Any of the processes hsted below, if added
to the processes described 1n Section A
above further reduce pathogens Because the
processes listed below, on their own do not
reduce the attraction of disease vectors they
are only add-on n nature

Beta ray irradiation Sludge s wrradiated
with beta rays {rom an accelerator at dosages
of at least 1 0 megarad at room temperature
{ca 20°C)

Gamma ray irradiation Sludge 1s
wradiated with gamma rays from certamn
1sotopes, such as ®Cobalt and ***Cesium, at
dosages of at least 10 megarad at room
temperature {ca 20° C)

Pasteurization Sludge 1s mamtained for at
least 30 minutes at a munimum temperature of
70 C

Other methods Other methods or operating
conditiuns may be acceptable if pathogens
are reduced to an extent equivalent to the
reduction achieved by any of the above add-
on methods
ER Doc 79-28532 #tled 9-12 78 845 am}

BILLING CODE 6560-01-M
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ENVIRONMENTAL PROTECTION
AGENCY

[40 CFR Part 2571
[FRL 1234-2]
Criteria for Classitication of Solid

Waste Disposal Facilities and
Practices Amendment

AGENCY: Environmental Protection
Agency.
ACTION: Proposed Rule.

SUMMARY: This proposed amendment
would expand the hst of maximum
contaminant levels (MCL's) used in the
ground-water quality standard of the
Criterta for Classification of Sohd
Waste Disposal Facilihies and Practices
(40 CFR Part 257) The cniteria were
developed and issued as & regulation
under the authority of the Resource
Conservation and Recovery Act of 1976,
The purpose of the cnitena 18 to provide
the basis for determiming whether solid
waste disposal facilities or practices
pose no reasonable probability of
adwverse effects on health or the
environment.

The ground-water quahty standard
which has been promulgated in the
criteria contains maximum contaminant
levels for health-related parameters
[specific inorganic and organic
chemicals, coliform bacteria, and
radioactive contamination). This
amendment proposes limits for the
following additional eleven
contaminants. Chloride, color, copper,
foaming agents, 1ron, manganese, odor,
PH, sulfate, total dissolved solids, and
zinc These additions are designed to
protect ground water from odor,
discoloration, and taste-causing
contaminants
DATES: Comments are due November 13,
1976 One hearing will be held; 1t will be
on November 1, 1979 at 00 AM.
Registration for the hearing will begin at
830 AM
ADDRESSES: The official record for this
amendment (Docket No 4004 2) 15
located in room 2107, 401 M Street, SW,
Washington, B.C 20460 The record 1s
available for viewing from 900 AM to
4 00 PM Monday through Friday,
excluding holiday s

The public hearing will be held in

room 3906, 401 M Street, SW,
Washington, D.C. Persons wishing to
make oral presentations are requested
to restrict their presentations to less
than ten minutes

Written comments may be submitted
at the hearning or mailed to. Comments
Clerk, Amended Criteria, Office of Solid
Waste (WH-564), EPA, Washington,
D C 20460.
FOR FURTHER INFORMATION CONTACT:
Mr. Truett V DeGeare, Jr, PE at the
above address or at (202) 755-9120.
SUPPLEMENTARY INFORMATION:

Authority

The statutory authorities for this
proposed amendment are Sections 1008
{a)(3) and 4004 (a) of the Solid Waste
Disposal Act, as amended by the
Resource Conservation and Recovery
Act of 1976 (42 U.S.C. 6907(A)(3) and
6944(a)), later referred to as RCRA or
the Act: also, Section 405(d) of the Clean
Water Act, as amended (33 U S C. 1345).

Discussion

This action proposes to amend the
Cniteria for Classification of Sohd
Waste Disposal Facilities and Practices
(40 CFR Part 257) which has been
promulgated pursuant to the above
authorities.

The purpose of the criteria 15 to
provide the basis for determiming
whether solid waste disposal activities
pose "* * * no reasonable probability of
adverse effects on health or the
environment * * *" (RCRA, Section
4004). The criteria define an open dump
(RCRA Section 4004), the mimimum
elements of prohibited open dumping
practices (RCRA Section 1008{a)(3)), and
the effects which must be avoided by
POTW owners and operators {(CWA
Section 405). For a full discussion of the
criteria’s role see the Preamble to that
regulation.

The criteria provide a ground-water
quality standard consisting of specified
substances or parameters, When a
facility or practice causes protected
ground water to exceed the
contamination levels specified in that
standard, the facility fails to comply
with the criteria The standard which
has been promulgated in the criteria
contams maximum contaminant levels
for health related parameters. This

amendment proposes limits for the
following additional eleven
contaminants: chloride, color, copper.
foaming agents, iron, manganese, odor.
pH, sulfate, total dissolved solids, and
zing, in order to protect agamst
malodorous, discoloring, foul-tasting
substances in ground water.

The criteria provide that solid waste
disposal facilities or practices shall not
contaminate an underground drinking
water source beyond the solid waste
boundary. The italicized terms are
specifically defined for their use in the
ground-water section of the cniteria.

Underground drinking water sources
are aquifers supplying drinking water
for human consumption or aquifers 1n
which the ground water contains less
than 10,000 mg/! total dissolved solids.
Solid waste boundary is the outermost
perimeter of the solid waste (projected”
in the horizontal plane] as it would exist
at completion of the disposal activity.
(There is a provision in the criteria
allowing a State with an approved State
solid waste management plan to
establish an alternative boundary to be
used in lieu of the solid waste boundary
in accordance with specified procedures
and conditions). Contamination is
defined as the introduction of histed
substances to ground water so as to
cause (1) the concentration of the
substance 1n the ground water to exceed
the maximum contaminant level
specified, or (2) an increase 1n the
concentration of the substance n the
ground water where the existing
concenfration of the substance exceeds
the specified maximum contaminant
level.

As promulgated, the criteria establish
specified maximum contamnant levels
which were designed to be protective of
the health of persons consuming the
ground water. It includes levels for ten
mnorgamc chemicals, six organic
chemicals, coliform bacteria, and
radioactive contaminants These levels
are based on the National Interim
Primary Drinking Water Regulations (40
CFR Part 141).

The criteria were imtially proposed
for public comment at 43 FR 4942 on
February 6, 1978. In that proposal, the
water quahty standard for ground water
used or usable for human consumption
was that the water not be made unfit for
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human consumption The maximum
contaminant levels (MCL's) of the
National Interim Primary Drinking
Water Regulations were included for
determining fitness. Commenters noted
that the term “fitness” was too vague to
be workable It was unclear whether
foul-smelling, discolored, but not
unhealthful water 1s “fit” for
consumption Others noted that since
the proposed standard did not specify
the contaminants cr the concentrations
at which unfitness would be reached
enforcement would be troublesome In
considering the merits of these
comments, the Agency decided that the
ground water quahty standard should
be specific regarding contaminants and
levels which represent adverse effects
on public health and the environment.
Since the max:mum contaminant levels
in the National Interim Primary Drinking
Water Regulations were the only
specific conteminants and levels which
were contained w1 the proposed cntena.
the Agency has decided to promulgate
the criteria based only on those
contaminant levels Before other
contaminant levels are incorporated in
the standard, public scrutiny and the
opportunity for comment should be
offered. Thus, this amendment 1s
proposed for public review.

RCRA clearly provides that the
criteria should address effects on the
environment as well as on health. The
House Report (No. 94-1491) 1nstructs
that the legislative standard for the
Administrator in developing the Criteria
is “no reasonable chance of adverse
effects” on the environment The report
defines an open dump as a land disposal
site where discarded materials are
deposited with httle or no regard for
pollution controls or aesthetics It
provides specific examples of the
impacts to be prevented, including 47
cases of recorded fishkills and 30 cases
of recorded contamination of drinking
water wells. The adverse impact on the
ground water at most of the cited
examples was principally due to high
color and odor characteristics
associated with iron, manganese and
other contaminants not generally
associated with direct health effects. It
is thus evident that Congress intended
to include foulsmelling, discolored
ground water as an adverse
environmental effect

The Agency has reviewed monitoring
data from a number of facilities which
indicates that about half of those
monitored facihties have caused ground
water to exceed the health-based
maximum contamnant levels
promulgated in the criteria An
additional thirty percent of these

contain unacceptable levels of other
(non-health-related) contaminants
Additional research 1s needed regarding
the probability that disposal activities
may cause adverse environmental
effects without posing direct health
threats Nevertheless, the existing
literature docs mmdicate that including
malodorous, distasteful and discoloring
contaminants in the ground-water
quahty standard might significantly
increase the number of facthties in
violation, and that unless these
contaminants are included in the
standard, a sigmf.c.ant number of
facihities which cause ground water to
be foul-smelling and bad-tasting will not
be classified as unacceptable

Therefore, the Agency has decided to
propose an amendment to the critena's
ground-water quality standard which
would include contaminant linitations
protective against malodnrous,
distastelul, foaming. staining. vorrosive
and otherwise adverse effects on ground
water In this proposed amendment,
comment s being soheited on the use of
the maximum contaminant levels
published in the National Secondary
Drinking Water Regulations (40 CFR
Part 143) for that purpose Eleven
contaminant levels were specified in 40
CFR Part 143 which are of significance
in the classification of disposal
activities; some discusston is provided
below, giving rationale and po*ential
problems for each of the eleven and
pertinent comments received by the
Agency when the National Secondary
Drinking Water Regulations were
onginally proposed

A Chloride (250 mg/1). The proposed
MCL for chloride 18 the level above
which the taste of the water may
become objectionable to the consumer.
In addtion to the adverse taste effects,
high chlonide concentration levels in the
water will contribute to the
deterioration of domestic plumbing,
water heaters, and municipal water
works equipment, Higher concentrations
may also be indicative of the presence
of sodium and other contaminants
commonly occurring in leachate, which
are not listed in either of the national
drinking water regulations and, thus, not
directly a part of the ground-water
quality standard.

Leachate commonly contains high
concentrations of chlorides Since
chloride ions are quite mobile 1n both
saturated and unsaturated zones,
isograms of chlonde concentrations are
particularly useful for inscribing
leachate plume envelopes In most
cases, the chloride concentration 1s a
key parameter which will indicate the

potential presence of any other Jeactate
constituent

Comments received by the Agency on
the proposed level for chlorides
concerned the high costs of removal and
consumer tclerance or acchmatization
Neither cf these 13sues is appropnate for
consideration 1n the water quality
standard for the critema High removal
costs support keepmg the contam.nant
out. and leachate-caused concentrations
are too unstuble to allow
acchimatization In regions where
naturaily occurning or background
concentrations of chlonde are
consistently high, people can become
tolerant of the taste well in excess ol the
MCL In such regions, the National
Secondary Drninking Water Regulations
suggest that States exercise discretion,
establishing imitations commensurate
with local conditions However, such
d.scretion is inappropriate for a leachate
induced violation of the water quality
standard The concentrations of chloride
often fluctuate widely in a leachate
plume, and their introduction would
represent a new condition to which
acchmatzation may take years, and
mgcreasing concentrations of chlorides is
a harbinger indicating the hkehhood of
the presence of harmful constituents of
leachate,

B Color (15 Color Units) Color may
be md,cative of the presence of a host of
organic matertals against which
protection 1s not provided elsewhere in
the ground-water quabty standard.
Many of these organic matenals are of
direct health concern and of indirect
concern as precursers for the formation
of tnhalomethanes and other
halogenated organic compounds

Experience has shown that changes in
color levels will stimulate consumers®
complaints more readily than a
relatively high constant level. The MCL
at 15 color unuts is set quite high;
consumers of clear water would be
immediately aware of the presence of
leachate 1f 1t were to cause color to
exceed that level The color standard is
not redundant for the stamning problems
which are caused by iron or manganese,
since these constituents are not visible
untit oxidation, usually only occurring
after withdrawal of the water

The only comments rceived on the
proposed color standard were that it
was set too high Support for a lower
MCL included the argument that
protection from halogenated organic
compounds would be enhanced. This
argument 1s quite significant for sohd
waste purposes. Fifteen color units may
allow quite a high level of contaminants
to be present However, the Agency has
proposed inclusion of these compounds
directly 1n the Primary Regulations
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(Federal Register notice, February 8,
1978, 40 CFR Part 141) The approach
proposed herein, then, is to employ the
higher color standard and wait for the
specific MCL to be established for those
compounds i the Primary Regulations.

C Copper {1 mg/1). Copper, in trace
quantities, is an essential and beneficial
element 1n human metabolism but
imparts an undesirable taste to drinking
water at the MCL. Small amounts are
generally regarded as non-toxic, but
large doses may produce emesis, and
prolonged consumption may result in
liver damage. Copper, 1n some soft
waters, will cause stamning at the MCL.

Copper is generally quite low in both
native ground water antd 1n leachate
from mixed municipal refuse, it
generally occurs at concentrations less
than 20 micrograms per hiter except at
facilities receiving wastes from
industrial sources The metal 1s used
extensively 1n electroplating, chemical
manufacturing and in oil refimng, and
the salts of copper are used in textiles,
photography and pesticides The
inclusion of copper in the standard
should only affect the assessment of
industnal waste facilities

High cost of removal was the basis for
comments for relaxing the MCL for
copper This comment supports
maintaning stringent water quahity
standards for the critena In responding
to that comment, the Agency notes that
the MCL was only exceeded in 1 6% of
the samples 1n EPA’s 1970 Communty
Water Supply Study, and that wherever
high copper concentrations were
observed the other heavy metals were
also high. Consequently, the inclusion of
the copper standard appears
appropriate.

D. Foaming Agents (0 5 mg/1).
Foaming 1s a characteristic of water
which has been contamunated by the
presence of detergents and simlar
substances Water which foams in
excess of the MCL will extubat
undestrable taste and foaming
properties Comments received
suggested that the MCL was too
stringent and that since the analytical
procedure specified for the detection of
foaming agents 1s the methylene blue
test, the MCL should be stated in terms
of methylene blue active substances.

The 0 5 mg/! hmit for foaming agents
15 based upon the fact that at higher
concentration levels the water may
exhibit undesirable taste and foaming
properties. Also concentrations above
the limit may be indicative of
undesirable levels of pollutants from
questionable sources, such as
infiltration by sewage. Because there is
no standardized foamability test, this
property 1s determined indirectly by

measuring the ansonic surfactant
concentration 1n the water utihzing the
test procedure specified for methylene
active substances. Many substances
other than detergents will cause foaming
and interfere with the methylene blue
test. Since most of these interferences
are positive, the Agency behieves that
the MCL designated for foaming agents
15 the correct one.

E. Iron (0 3 mg/l). Iron is a highly
objectionable constituent of water
supplies. It imparts a brownish
discoloration to laundry, a bitter or
astringent taste to drinking water, and
stains to clothing, dishes and plumbing
fixtures However, in some areas of the
country, the native concentration of iron
well exceeds the MCL. The limit on iron
may be one of the most frequently
violated standards 1n the cniteria. Iron 13
very common 1in leachate, quite mobile
in most soils, and, significantly, the
concentration may be further elevated
due to the release of soil-fixed iron as an
effect of pH and other changes caused
by the passage of leachate through the
sod

At 10 mg/l, a substantial number of
people will note the bitter astringent
taste of ron Also, at this concentration
level the staining problems assoctated
with iren will be pronounced, thus
making the water unpleasant to the
consumer and unsatisfactory for most
industries. Therefore, the Agency
believes that the proposed MCL of 0 3
mg/1) for ron is reasonable.

F. Manganese (0.05 mg/1). Manganese,
hke 1ron, discolors and imparts taste At
concentrations exceeding MCL it can
cause build-up n distribution piping
which can slough off and cause laundry
spotting and unaesthtic black
precipitates, Relatively fewer regions
have high native manganese than have
high native iron; however, 1t 1s not
unusual Fornstance, New York State
Health Department surveys indicate that
manganese i3 found in every public
drinking water system, and exceeds the
MCL in about 10%. The Agency received
no comments on the proposed standard
for manganese.

G Odor (3 threshold odor nuntber)
The principal reason for establishing
this MCL at 3 Threshold Odor Number
m the Secondary Drinking Water
Regulations is that beyond that odor
level, consumers would be tempted to
avoid the public water system and
choose alternative, possibly
unmonitored, water sources. Thus, it is
an odor level which is considered
definitely unacceptable, particularly
when newly or intermittently
introduced, as may be the case from
leachate.

Odor 1s due to the presence of a
variety of substances. Most organic and
some inorganic chemicals contribute
taste and odor. Because odorous
matenals are detectable when present
1n only a few micrograms per liter and
are often complex, 1t is usually
impractical and often impossible to
isolate and identify the odor-producing
chemical. Although many of the odor-
producing chemicals are not known to
have other adverse effects, inclusion of
odor 1n the standard has the additional
advantage of warning of the presence of
organic and inorganic pollutants often
associated with municipal and industnal
wastes but not otherwise listed in the
standard

Comments received by the Agency on
the proposed regulation suggested that
the proposed MCL should be deleted
from the regulations, arguing that the
threshold odor number 1s an arbitrary
value and the analytical results
obtained vary greatly from person to
person. On the other hand, one
commenter suggested that the MCL
should be lowered to one. The level of
three was determined by the Agency to
be appropriate because most consumers
find the water at thts limit unacceptable,
Determination of odor at that level 1s
considered rehable, but below the MCL
it 1s chfficult because of possible
interferences from other sources and
variation of the sensing capabilities of
the personne! performing the test.

H pH (6.5—85) A varnety of health
and environmental effects are
assoctated with the range of pH which
could result from contamination by
leachate pH 1s an important
determinant of corrosivity: below 8.5,
significant corrosion effects become
noticeable. The treatability of many of
the other parameters 1n the water
quality standard is also dependent upon
pH For example, while a facihity might
emit no selenium, the selenum
treatment which would be required
because of high background
concentrations could be rendered
ineffective due to the facility’s effect on
pH Also, pH can nterfere with existing
treatment because of 1its effects on the
efficiency of chlorination and on the
solubility of toxic metals.

Naturally occurring pH is found lower
than two in some volcanic situations
and nearly 11 1n contact with some
silicates in desert basing However.
acidities and alkalinities of these
magnitudes are quickly reduced by
reaction with their environment. Most
ground waters which he subject to
contamination by solid waste disposal
activities are subjected also to
atmospheric and other neutralizing
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influences A reasonable range of pH at
the water table may be considered to lie
between 4 and 8, numbers which also
represent the reported range of the pH
of leachate Naturally occurring pH in
ground water is shghtly basic in most
regions of the country, with sufficient
buffering capacity to withstand
sigmficant stresses associated with sold
waste disposal activities. Leachate from
mixed municipal wastes 1s quite erratic,
varying by both age and constituents of
the waste. The occurrence of
contaminated ground water in which the
MCL for pH is exceeded after a
reasonable mixing zone 18 highly
indicative of adverse health and
environmental effects.

Most of the comments received by the
Agency concerned the upper limit for
pH. Since raw leachate seldom exceeds
the upper hmit, these comments are not
applicable for the Criteria. The
remainder of the comments concerned
corrosivity. The Agency 1s still
evaluating tests and maximum
concentration levels for corrosivity,
these comments and the issue of
corrosivity in leachate will be addressed
on conclusion of the evaluations.

1. Sulfate {250 mg/1) Sulfate 1s a
commonly occurning natural constituent
of ground water in many regions of the
country. Some States report as much as
10 percent of the underground drinking
water supphes exceed the MCL. Sulfate
15 listed in the Secondary Drinking
Water Regulations principally because
of its cathartic or laxative effect 1n
humans and to a lesser extent because
of taste considerations. Its presence in
leachate 1s frequently attnbutable to
industnal sources of refuse such as
textile and paper industries Leachate
analyses frequently report sulfate far
below MCL, with occastonal reports as
high as 1500 to 2000 mg/l. For these
facilities 1t 1s a good indicator of the
extent of contamination, and 1ts laxative
and taste effects are useful indices of
the adverse effects.

Comments received by the Agency
were not appropriate to this amendment,
considering the objectives of the criterta
Cost of treatment, and long-term
acchmatization do not suggest allowing
greater concentrahons to result from
land disposal.

|. Total Dissolved Solids (TDS) (500
mg/1). Dissolved solids content 15 useful
as the single parameter which most
closely describes a given water n terms
of usefulness of the native water and
influence of a heterogenous contaminant
source. It reflects the influence of all the
dissolved constituents It reflects
mineralization and, thus, the taste of
water Additionally 1t accelerates
deterioration of plumbing and water

fixtures {One study finds a reduction of
one year of water heater life per 200 mg/

1 TDS) Although it is a very non-speaific
indicator which may be difficult to
1solate by source, 1t 1s useful for
covering both hardness and corrosivity
effects which are not otherwise a part of
the water quahty standard of the
criteria.

In some regions of the country,
particularly in the Southwest, the ground
water commonly exceeds the MCL for
TDS A dissolved solids himit (10,000
mg/1) 1 used as the demarcation in the
criteria for water too contaminated to
warrant protection. Leachate 1s high in
TOS, commanly reported between 5,000
and 40,000 mg/1.

Excessive hardness, taste, mineral
deposition and corroston are among the
associated adverse effects histed in the
rationale for hmiting TDS in the
Drinking Water Regulations. Comments
received on TDS were mostly requests
for flexabihty or for a higher limit from
water suppliers in area of high
background TDS levels. No comments of
concern to the cnter.a addressed areas
of low background TDS.

K Zinc (5 mg/l) Like copper, zinc 18
an essential and beneficial element in
human metabolism, but 1t imparts an
undesirable taste to water. It also can
create a milky appearance 1n water and
cause a greasy film on boiling In native
ground water 1t is seldom found in
concentrations exceeding 2 or 3 mg/l.
Frequently, 1t 18 reported 1n leachate at
concentrations below the MCL;
however, 1n industrial areas zinc
concentrations in leachate have been
reported up to 370 mg/l. The Agency
received no comments on the proposed
MCL.

Key Issues

EPA believes that this hst of eleven
maximum concentration levels may be
appropnate for addition to the criteria
In order to properly solicit public
comment, yet not delay State
implementation of RCRA, the Agency is
promulgating the critena at the same
time as this amendment 1s being
proposed; the alternative of
promulgating interim regulations, with
the expanded ground-water quality
standard in effect during the comment
period, was rejected.

Several key questions are specifically
highlighted for public comment First,
are these eleven proposed contaminant
levels appropnate for the objectives of
the criteria? Are they characteristic of
leachate? Are they too commonly
present 1n ground water to serve the
purpose? Secondly, are there additional
contaminants or charactertstics which
should be used to determine adverse
effects on health and environment?
Thirdly, what effect will the expansion
of the standard have on compliance

with the criteria? Will only those
facilities with impervious liners for the
prevention of discharges be acceptable,
or will there be only a small incremental
ncrease in non-complying facthties
consisting of sites which do cause
adverse environmental effects?

We specifically highlight for comment
the fact that several States have
considered these contaminant levels as
they were proposed in the National
Secondary Drinking Water Regulations
and have chosen to promulgate State
drinking water regulations based on
higher or lower levels. Should these
criteria permit similar State-by-State
variations in the ground-water quality
standard? This question should be
addressed considering that without
State discretion, some State agencies
may be in the awkward posttion of
requiring facilities to close or upgrade
for causing effects which the State
considers acceptable in drinking water
supples Yet, on the other hand, in order
to protect against the potential for
nconsistencies and abuses, a flexible
standard will require adding a
justification and approval process This
is a level of EPA oversight not otherwise
needed m implementation of the
regulation.

Comments are also requested on the
practicality of implementation (such as
replicability of taste and odor tests),
potential impacts of this amendment on
segments of society and the economy,
and the adequacy of the amended
regulation 1n providing for protection of
the public health and the environment,
‘Written public comment 1s invited on all
issues raised by the proposal.

Dated September 10, 1979
Douglas M Costle,

Administrator

Appendix A [Amended]

Accordingly, 40 CFR Part 257 is
amended by adding to Appendix A a
paragraph 6 as follows.

6 Mox.mum contamunant levels for other
than heolth effects

The following are the maximum levels for
odor, taste and miscelianeous cantammnants

Contammant Level

Chionde 250 mg/y
Color 15 Color Jnits
Copper 1 mg/l
Foaming agents 05 mg/l
Iron 03 mg/t
Manganese 005 mg/t
Odor 3 Threshoid odor No
pH 6585
Suifate 250 mg/

0§ 500 mg/L.
Zine 5 mg/l

{FR Doc 78-28533 Filed 8-12-79 8 45 am]
BILLING CODE 8560-01-M
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APPENDIX

B. METHODOLOGY FOR DETERMINING ECONOMIC IMPACT ANALYSIS

Chapter IIT summarized the economic impacts of three
regulatory approaches =-- the final, a more restrictive, and a less
restrictive -~ identifying these as Federally induced costs, State-

standard-induced, and combined (State-standard-induced plus Federally
induced) costs for landfills, surface impoundments, and landspreading.
Chapter v briefly discussed the approach and methodology
used in analyzing the economic impacts of the criteria, and outlined

the major assumptions for each disposal method.

In this chapter the methodology underlying the economic impact
analysis is discussed in greater detail, including: (1) an explana-
tion of the methodology used to differentiate between State-standard-
induced and Federally induced costs; (2) a summary of the analysis
used to evaluate the final, more-restrictive, and less-restrictive
alternatives, with the assumptions supporting this analysis; (3)
information concerning the data base; and (4) methodologies used in

developing the data base and costs.

A. ANALYSIS OF STATE STANDARDS VS. FEDERAL CRITERIA

The cost figures developed for the Economic Impact Analysis (EIA)
represent the increments or additional cost above current disposal
costs to bring existing facilities into compliance with the criteria.
By comparing the criteria to existing State standards, it is possible
to divide these incremental costs into two categories: State-stan-
dard-induced cost (cost to come into compliance with existing State
standards) and Federally induced cost (costs beyond those needed to
achieve compliance with State standards). This breakdown was neces-
sary because a number of disposal facilities do not yet comply with
existing State standards (corrective or compliance technologies and
methods often take years to implement). Without the Federal criteria,
facilities can be expected to eventually come into compliance with
State standards. The combined costs demonstrate the total additional



expenditures necessary to bring existing facilities into compliance
with State standards and the criteria.

In order to determine State-standard-induced and Federally in-
duced costs, State standards and regulations were reviewed and eval-
uated; State regulations were then compared with the criteria to

establish their degree of conformance with the criteria.

This legislative analysis is summarized below and in Table B-1;
the latter identifies the specific criteria addressed in the regula-

tions of each State.
Floodplains. A review of State solid waste legislation shows
that 23 States (46%) had regqulations that are intended to avoid ad-

verse impacts associated with the disposal of wastes in floodplains.

Endangered and Threatened Species. Only one State, California,

addressed this criterion in its regulations, through a requirement for
environmental impact reports which consider the impact of proposed

actions on endangered and threatened species.

Surface Water. The surface water criteria address all water of
the United States, including wetlands. Because of the unique nature
of wetlands, State regulations were examined for specific reference to
these areas. The surface water c¢riteria were addressed 1in existing
regulations in all but three States -- Kansas, Louisiana, and

Mississippi. Eleven States make specific reference to wetlands.

Ground Water. The ground-water criteria include sole source
aquifers and were determined to have been met in 37 States. Several
of those States determined not to meet the ground-water criteria did
make provision for some ground-water protection, wusually expressing a

minimum vertical separation between wastes and ground water.
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Air. The air criteria were addressed in 42 States (84%), through
at least limited bans on open burning.

Disease. Control of disease was provided in all 50 States. This
criterion was met largely because of provisions in each State for
periodic cover of waste material.

Safety. The five components of the safety criteria were met in
varying degrees by the States; 42 States (84%) required provisions for
prevention and control of fires, while 42 States (84%) also included
provisions for the control of facility access in their solid waste
regulations. Safety provisions which address the problems of explo-
sive and toxic gases were less common in State rules and regulations.
Fourteen States (28%) required controls for toxic and explosive gases.
The criterion which addresses potential bird hazards to airports was

met in the rules and regulations of only five States.

B. METHODOLOGY FOR EACH DISPOSAL METHOD

The methodology for the economic impact analysis was developed
with the aid of fairly complete data on the number of landfills and on
State solid waste disposal regulations, but with limited data on the
number of landspreading operations and surface impoundments and
overall conditions or current impacts of all three types of land dis~
posal facilities. In lieu of complete information on the number and
condition of landspreading sites, substantial data has been collected
on the amount and characteristics of municipal sewage which is land-
spread. Although some industrial waste disposal facilities may be
regulated by the hazardous waste regulations of RCRA and not by these
criteria, no attempt was made to estimate how many facilities may be
so affected; therefore, criteria costs may include estimates for some
facijlities that are regulated by the hazardous waste regulations of
RCRA.

Unfortunately, the inventory of disposal facilities to be devel-
oped under RCRA is to occur after the regulation is finalized. Conse-
quently, a number of assumptions had to be made because the following

information is sketchy or not well known:
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(1) number and size of surface impoundments (an estimate
-- considered to be incomplete or conservative -- is
available on the number of surface impoundment sites.
(Ref. 107);

(2) number and size of landspreading operations on food-

chain cropland;

(3) the specific locations and conditions of all catego-

ries of solid waste disposal facilities.

In analyzing the economic impacts of the criteria, the basic

method used on a State-by-State basis was fourfold:

(1) estimate the number of disposal facilities (by size
and location); In addition to partial estimating of the
number of landspreading sites, estimate the amount of

municipal sewage sludge landspread nationally;

(2) estimate the condition (environmental impact) of exist-

ing facilities (by size and location);

(3) identify control technologies (by adverse effect and
regulatory alternative) and estimate unit costs (based

on facility size) to meet each criterion; and

(4) derive total control costs of closure or upgrading for
the major regulatory alternatives by summing costs of
each criterion for the three types of disposal for the
total number of affected facilities.

All costs in this report are in terms of annualized 1978 dollars.

The methodology for cost calculations is based upon three assumptions:



] facilities have a life of 10 years (a 10 year planning
period was assumed to be appropriate in the landspread-
ing analysis);
interest is 10%; and
inflation affects all variables equally.

Thus, costs were developed by calculating annual payment spread

over 10 years.

For capital expenditures (Ak), the following calculation was

used:
A = (K) (0.163) = cost spread over 10 years
where X = capital = present worth

0.163 = annuity factor to 10 years at 10%

The formula used for derivation of the .163 factor was:

i i(1+i)"

A, = k i or kx MI*i)

k 1-{1+i)~n (1+i)0=1
Where:
K = Capital Cost
A, = Annualized capital cost
i = Interest rate, per year
n = Number of years

For operation and maintenance (O+M),
L — Annual operation and maintenance
Overall, the calculation used to develop total annualized unit

costs, A, was



1. Methodology and Assumptions for Landfills

a. Data Source

The 1977 update to the 1976 Waste Age survey provided the
initial data base for the economic impact assessment. Feedback was
requested from the States on two occasions regarding the accuracy of
the data, and updated numbers were obtained in some cases, as refer-
enced in this final EIS. The Fred C. Hart Associates, Inc. study,
"The Technology, Pfevalence, and Economics of Landfill Disposal of
Solid Waste," was used as the base source of information concerning
the national prevalence of on-site industrial landfills (those land-
fills on industry-owned property) by size category for each two-digit
SIC manufacturing industry group.

b. Assumptions and Other Data Considerations
(1) Impact Receptors

all known landfill facilities, whether "permitted," "autho-
rized," or "illegal,"* as documented by the Waste Age survey, were
considered to be affected by the criteria, as well as known on site
industrial landfills. The degree of impact varied according to five
factors: numbers of authorized facilities; numbers of illegal facili-
ties; number of on-site industrial 1landfills; the degree to which
State regulations met the requirements of the criteria; and the loca-
tion of facilities based upon the percentage of total population with-
in a given State that could be classified as residing in a wetland or

floodplain.
(2) Applicable Criteria

All criteria were considered to have the potential to gener-

ate economic impacts except the point-source requirements of surface

*These are assumed to be open dumps and thus require closing under
RCRA within five years.
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water, land application, endangered and threatened species, and bird

hazards to aircraft. The following assumptions were made:

® Land application was not considered for landfills
because traditional landfill wastes are usually not

spread on land for beneficial utilization.

° Bird hazards to aircraft and endangered and threatened
species do not have cost impacts, but these impacts are
considered minimal due to the small number of disposal

sites affected by these criteria.

(3) Regulatory Alternatives

Table B-2 shows, on a criterion-by-criterion basis, which
regulatory alternatives were considered in analyzing the economic

impacts of the criteria on landfills.

The following assumptlons were made in regard to the regulatory

alternatives:

) For ground water, the regulatory alternatives are a
function of State regulations and potential for adverse
impacts on dground water. Since required technologies
are a function of the rates of infiltration in particu-
lar States, the final criteria considered ground-water
technology with respect to those facilities in States
with negative rates of infiltration wversus those in
States with net rates of infiltration. All facilities
in wetlands received maximum technology. In net infil-
tration States, fifty percent of the authorized munici=-
pal landfills and on-site industrial landfills received
maximum ground-water technology. Fifty percent of these
facilities also were assumed to require ground-water

gquality monitoring. These same percentages were applied
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to permitted municipal landfills in States which had
no standards equivalent to the Federal criteria. The
regulatory alternatives considered these same facili-
ties, but provided maximum technology in all States for
the more restrictive and minimum technology in all

States for the less restrictive.

For safety, more- and less- restrictive alternatives
were not considered feasible for gas, fire, and access
because of the need to control these factors to ensure

public safety.

For surface water, the final «criteria were considered
to consist of two parts -- one part addressing surface
waters in general, and the other addressing wetlands
because of their unigue nature. The regulatory alter=-
natives considered the surface water criterion in the
same manner by providing alternatives both for the
general non-point-source provisions of the criteria and

for wetlands.

For the purpose of assessing costs, it was determined
that the costs attributed to the surface water crite-
ria should not be assigned to the total criteria
costs, because the surface water criteria merely focus-
es existing Federal legislation -- the Clean Water Act
-- to the operation of solid waste disposal facilities.
Costs are more accurately a reflection of Sec. 103 of

this Act.

For air, the regulatory alternatives involved an as-
sessment of increased land required as a result of res-
tricted burning. The more restrictive alternative

considered this, as well as additional 1land needs



resulting from a total ban of burning. Under the
final criteria, some burning is allowed on a site-

specific basis by permit from individual States.

(4) Technologies and Cost Considerations

Applicable technologies and unit costs on a criterion-by-
criterion basis are discussed in Chapter III. Costs were based
upon three factors: numbers of facilities, facility size and quantity
of control needed; and facility size was based wupon a scenario of
average conditions. Table B-3 summarizes the assumptions regarding

facility size.
TABLE B-3

LANDFILL FACILITY SIZE DATA¥*

Facility category, (metric

tons/day) 9.1 9.1 272
(10) (100) (300)
Refuse Capacity, m>, 39,800 397,800 1,193,400
(yd™) (52,000) (520,000) (1,560,000)
{(tons) (26,000) (260,000) (780,000)
Edge* * m 152 336 549
(ft) (500) (1,100) (1,800)
Area Hectare 2.4 11.3 30.4
(acre) (6) (28) (75)
Refuse-to-Soil Cover 1:1 2:1 3:1

Ratio (Daily and
Intermediate Cover)

*Assumptions are as follows:

(1) Refuse is placed in 2 successive 2.43-meter (10') high
lifts.

260 days per year

Soil cover excavated on site 3

In-place refuse density of 593 kg/m~ (1000 lb/cy)
Perimeter fill slopes are 3 horizontal to 1 vertical
Facility service life of 10 years.

(
(
(
(
(

UL WIN
i

**Edge distance is based on a square facility, with a 30.5m(100') set-
back from top of fill to property line.
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The ground-water criteria had the most detailed cost considera-
tions. Clay lining, monitoring wells, and leachate collection and
treatment facilities were considered to be the best available technol-
ogy for purposes of upgrading. Leachate removal and treatment was
considered an operation and maintenance (0O&M) cost, because of the
likelihood that 1leachate would be discharged to a POTW; the assump-

tions to calculate costs for leachate were as follows:

[} A surcharge would be collected annually and put in a
trust fund. Funds accrued during the life of the land-
£ill would be used for leachate removal and treatment
during the last 5 years of facility service life and 10

years thereafter.

L] Leachate infiltration is 6 inches/year and treatment
costs are 2.5, 1.0, and 0.5 cents per gallon for 10,

100 and 300 ton per day facilities, respectively.

° Surcharge over a l0~year period is egual to annual ex-
penditures over 15 years. Inflation is assumed to off-
set interest accrual, hence neither of these factors

has been incorporated in the calculations.

c. Data Base

(1) Facility Conditions

Evaluation of municipal facility conditions was based upon
categories of disposal facilities,as provided by the Waste Age survey,
and an assessment of the stringency of State regulations, as discussed

in Chapter VA.

Landfill facilities were divided into four categories: per-
mitted, authorized, illegal, and on=-site industrial. The following

assumptions were made for municipal landfills:



Permitted Facilities. The facility conditions are a

function of the degree to which their States' solid
waste regulations comply with the criteria. (This as-
sumes that the permitted facilities comply with the
State regulations.) Thus, for any given State, if the
condition of their 1landfills can be said to be X1 and
the Federal criteria mandate a condition of X2, then
the difference Dbetween these +two conditions is the

amount of upgrading needed on a criterion-by-criterion

basis.
State permitted facility Federal criteria
condition mandates
X1 X2

Authorized Facilities. An authorized facility, accord-

ing to the Waste Age survey, 1is one which 1s not quite
ready to be permitted. However, there is no available
definition of *“quite ready;" therefore, 1in order to
maintain consistency it is necessary to define this
condition with respect to the State regulations and the
Federal criteria. For example, if authorized facili-
ties are at condition X0, then they have to reach both

conditions X1 (State regulations) and X2 (Federal cri-

teria).
Authorized State regulations FPederal
condition condition criteria
X1 X2
XG X1 X2

In addition to being upgraded from State permit condi-
tion to Federal criteria (X2-X1), all authorized facil-

ities need to be upgraded to the level of current State



regulations (X1-X0) for ground-water and surface water
criteria. With respect to all other disposal criteria,
these authorized facilities were assumed to already
meet current State regulations. The basis for this as-
sumption is that it is relatively easy and inexpensive
to comply with the other criteria; hence an assumption
was made that authorized facilities are probably in com-

pliance.

° Tllegal Facilities. The remaining, or illegal facili-

ties within a State will be assumed to be open dumps,
which are mandated by RCRA to be closed within five
years. In other words, illegal dumps meet none of the
criteria, and consequently, costs for these facilities

will be determined by costs for closure.

The 1977 update to the 1976 Waste Age survey provides the numbers
of municipal landfills according to the above two categories, and by
inference, a third category -- 1llegal facilities. For example, in a
given State, there may be 300 known disposal facilities, of which 94
are permitted and 108 are authorized, leaving 91 facilities which are

considered illegal. The formula for this computation is:

Illegal facilities = (known facilities) - (permitted facilities) -

(authorized facilities)

However, the Waste Age Survey has several inconsistencies, resulting

from differing reporting methods among the States. These inconsis-

tencies are resolved as follows:
1. When the number of authorized facilities 1is less than
the number of permitted facilities, it is assumed that the permitted

facilities were not included in the authorized category,and therefore:

Total - (authorized + permitted) = illegal



2. When the number of authorized facilities is equal tc
the total number of facilities, it is assumed that there are no ille-
gal facilities and the authorized category includes permitted facili-
ties.

Therefore:
Total - permitted = true authorized

3. When the number of authorized facilities is equal to
the number of permitted facilities, and the total of authorized + per-
mitted exceeds the stated total, it is assumed that the authorized are

the same as permitted. Therefore:
Total - permitted = illegal

4. When the total number of facilities is equal to both
the number of authorized facilities and the number of permitted facil-
ties and the number of permitted facilities (total = authorized = per-
mitted), all facilities are assumed to be permitted and no facilities

are assumed to be illegal. Therefore:
Total = Permitted

5. When the number of authorized facilities 1is greater
than the number of permitted facilities, but the sum of permitted and
authorized is less than the stated total, the difference from the to-

tal of this sum are assumed to be illegal. Therefore:
Total - (authorized + permitted) = illegal

6. When the number of authorized facilities 1is greater
than the number of permitted facilities, but the sum of permitted and
authorized 1is greater than the stated total, it is assumed that the
authorized category includes both permitted and authorized facilities.

Therefore:

True authorized = stated authorized - permitted
Total - (true authorized + permitted) = illegal
B-15



7. When the number of authorized facilities is equal to
the number of permitted facilities, but the sum of these is less than
the stated total, it is assumed that there are an equal number of

authorized and permitted facilities., Therefore:

Total - (authorized + permitted) = illegal

8. Number of authorized facilities is less than the number
of permitted facilities and the total of authorized and permitted 1is
greater than total number of facilities. It is assumed that the defi-
nitions of authorized and permitted facilities differ in these states.

Therefore:

Actual permitted = given authorized

Actual authorized = given permitted - given authorized

In addition, it is assumed that the actual authorized include
actual permitted. Therefore:

Total -~ (actual authorized + actual permitted)= illegal

For industrial landfills, the following assumptions were

made:

[ All industrial landfills will require upgrading, except
for the gas component of the safety criteria, the
groundwater criteria and disease criterion. This as-
sumption was based on the presumption that industry
would find it more cost-effective to upgrade their
landfill disposal facilities, rather than close them
and find alternative disposal methods.

° For the ground-water criteria, it was assumed that all
on-site industrial landfills located in wetlands will
be upgraded; fifty percent of those facilities located
in net infiltration areas will be upgraded with maximum
technology, and fifty percent in these same areas would
require ground-water quality monitoring.
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° For the gas criteria, 10% of the industrial landfills
will require wupgrading. This assumption 1is based on
the fact that most industrial wastes are non=-organic,

and therefore not conducive to gas generation.

® For the disease criterion, 10% of the industrial land-
fills will require wupgrading. This assumption is
based on the fact that most industrial wastes are non-
organic, and therefore not conducive to the support of

disease vectors.

The Fred C. Hart Associates, Inc. study (Ref. 141) was used as
the base source of information for determining the number of on-site
industrial landfills by size category and State for each two-digit SIC
industry group. The methodology is detailed 1in the Data Base Calcu-~

lations Section.

In regard to closure, EPA 1is currently developing policy and
procedural guidance on what constitutes closure of solid waste dispos-

al facilities. The following assumptions were made:

° A closed facility by definition does not receive any

more solid wastes.

[} All closed facilities shall be "window dressed" or
"topped off" (to minimize infiltration, disease vec-
tors, bird attractions, and waste exposure). In regard
to landfills and dumps, a minimum of 2 feet of cover
material suitable to support vegetation, and vegetation

adequate to prevent soil erosion is necessary.
[ No open burning.
[ One year after closure, the facility shall be inspected

for settlement, vegetation, cover material, and effec-

tiveness of vents.



° No other corrective actions.

These assumptions are based to a large extent on the following
information: (1) corrective actions for ground-water contamination
are very expensive and generally do not clean up the aguifer, but
merely inhibit additional leachate migration, (2) revenue sources at
closed facilities have ceased and the property may have changed hands
so that the desired outcome of any suit for corrective action is
doubtful, and (3) in general, it is better to concentrate on protect-

ing ground water from damage than to dwell on corrective actions.

It is further assumed that closure requirements are the same for

abandoned facilities and active facilities.

Since RCRA mandates the closure of all open dumps (illegal facil-

ities) closure costs were considered to be Federally induced.

(2) Facility Location

In order to assess the impact of the floodplains and the wet-
lands component of the surface water criteria, assumptions had to be
made regarding the number of facilities located in wetlands and flood-

plains. The basic assumption is that:

° The number of facilities located in wetlands and flood-
plains is a function of the percentage of each State's
population living in wetlands and floodplains, since
waste generation and industry activity are generally
correlated with population centers or concentrations.

Thus, if 308 of the population within a given State 1lives in
floodplains and wetlands, then the assumption was made that 30% of
the landfills in that State were located in floodplains and wetlands.
In each State, the number of facilities in floodplains was determined

as follows:



Number of facilities in floodplains =

{State Floodplains Population) X Total
(Total State Population) nurber of
facilities

For each State, the number of facilities in wetlands was deter-

mined as follows:

Number of facilities in wetlands =

(State Wetlands Population) Total number
(Total State Population) of facilities

The methodologies for determining the State floodplains and wet-
lands population is given in the Data Base Calculations section.

(3) Facility Size
The Waste Age survey breaks facility sizes into six categories.

For ease of computation, these facility sizes were grouped into three
categories and a modal value chosen for each category, as follows:

Waste Age New Modal
Categories Categories Value
(tons/day) (tons/day) in TPD
0-50 0-50 10
50-100, 50-200 100
100-200
200-500)
500-1000) 200 300
1000 )

(4) Data Base Calculations

Data base calculations were designed to provide information
on a State-by-State basis for a number of facilities by category (per=~
mitted, authorized, illegal); by size (10 TPD, 100 TPD or 300 TPD); by
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type (industrial or municipal): and by location (in or out of flood~-
plains and wetlands). Once these calculations were made, they were
used for determinations of cost. The following steps detail the
methodological approach.

L) Facilities by Location

The number of facilities located in or outside of
floodplains and wetlands was based on the assumption
that the number of facilities located in floodplains
and wetlands 1is a function of the percentage of each
State's population living in floodplains and wetlands.
The following methodologies were to determine the State

population in these areas:

For floodplains:

1. Determine urban floodplains land area by multiplying 19.8%
(Schaeffer and Roland, Inc., Ref. 151) by the total urban land area by
State as provided by 1972 Bureau of Census data.

2. Multiply urban floodplains land area by the urban population
density as determined from census data, to obtain urban floodplains

population.

3. Determine rural floodplains land area by subtracting urban

floodplains land area from total floodplains land area.

4. Multiply rural floodplains land area by rural population
density as determined using census data to obtain rural floodplains
population.

5. Add rural and urban floodplains populations to obtain
national floodplains population.



6. Use State populations as provided in 1972 Bureau of the
Census data to determine the percentage of the national population in
each State.

7. Use floodplains land area for each State (as provided
by Federal Insurance Administration data) to determine the percentage
(for each State) of the national floodplains land area.

8. Find average of the #6 and #7 above for each State.

9. Apply average in #8 to national floodplains population to
determine State floodplains population.

10. Determine percent of total State population in floodplains.

11. Apply percentage to total number of facilities in State to

determine number of facilities in floodplains.

For wetlands, a similar approach was taken:

1. Determine urban wetlands land area by multiplying 19.8%
(Schaeffer and Roland, 1Inc., Ref. 151) by the total wurban land area
and by .5 (to account for the floodplains/wetlands overlap).

2. Multiply urban wetlands land area by urban population densi-
ty (as determined using 1972 Bureau of the Census data) to obtain

urban wetlands population.

3. Determine rural wetlands land area by subtracting urban
wetlands 1land area from % the total wetlands land area as provided in
the 1954 National Wetlands Inventory of the U. S. Fish and Wildlife

Service.

4, Multiply rural wetlands land area by rural population den-

sity to obtain rural wetlands population.
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5. Add total and urban wetlands populations to obtain national
wetlands population.

6. Use State populations as provided in the 1972 Bureau of
Census data to determine the percentage of the national population in
each State.

7. Use the wetlands land area for each State as provided by the
1954 National Wetlands Inventory of the U.S. Fish and Wildlife Service
to determine the percentage (for each State) of National Wetlands land

area.

8. Find average of #6 plus #7 for each State.

9. Apply average in #8 to national wetlands population to

determine State wetlands population.

10. Determine percent of total State population in wetlands.

11. Apply percentage to total number of facilities in State to
determine number of facilities in wetlands.

For example, the following data are provided:

Total land area in U.S. = 3,536,855 sg. mi.
55,047 sq. mi.
Rural land area in U.S. = 3,481,808 sg. mi.
Total population in U.S., = 203,211,926
Urban population in U.S. = 149,324,930
Rural population in U.S. = 53,886,996

Urban land area in U.S.

Floodplains land area in U.S. = 148,985 sg. mi.

Wetlands land area in U.S. = 117,574 sgq. mi.



Therefore,

Urban
Rural

Using the given

Urban
Urban
Rural
Rural
Total
Urban wetlands land a
Urban
Rural
Rural
Total

For States A and B, the followi

Population in State A
Population in State B
Floodplains land area
Floodplains land area

Wetlands land area in

Wetlands land area in

Applying all data provided, t

the above methodology:

population density
pooulation density

floodplains land area in U.S.
floodplains population in U.S.
floodplains land area in U.S.
floodplains population in U.S.
floodplains population in U.S.

wetlands land area in U.S.
wetlands population in U.S.
wetlands population in U.S.

= 2,713 per sqg. mi.

15 per sq. mi.

data and methodology:

= 10,899 sq. mi.
29,568,987

= 138,086 sq. mi.
= 2,071,290
31,640,277
rea in U.S. = 5,450 sqg. mi.

wetlands population in U.S. = 14,785,850

= 53,337 sq. mi.
800,055
15,585,905

ng data are given:

3,000,000

15,000,000

in State A 5,000 sqg.
in State B = 3,000 sq.
State A
State B

mi.
mi.

700 sg. mi.

1,000 sg. mi.

he following

State State
$ of U.s. & of U.s. % of U.S. Floodplains Wetlands
State Population Floodplains Wetlands Population Population
A 1.5 3.4 1.2 791,007 218,203
B 7.4 2.0 1.7 1,487,093 716,952
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° Facilities by Location by Type

To determine the number of on-site industrial landfills
in each State, the following methodology was used:

The number of establishments for each two-digit SIC industry
group for each State is available in the 1972 Census of Manufacturers,
compiled by the U.S. Bureau of Census. These numbers are divided
by the total number of establishments nationwide to yield the percent-
ages of the total number of each industry group within each State.
These percentages are applied to the total number of on-site industri=-
al landfills by size, as determined in the Hart study, for each indus-
try group to determine the total number of on-site industrial land-
fills by size and industry group for each State. For example, if the
total number of on-site industrial landfills nationwide is 90,000 and

the following information is provided by the Census of Manufacturers:

STATE SIC GROUP NO. OF ESTABLISHMENTS
National 20 8000
21 1200
22 3000
23 2400
Others 6000
XYZ 20 200
21 30
22 150
23 300 300
Others 78

Then, the percentages of the total number of establishments
nationwide in State XYZ are:



SIC GROUP PERCENTAGE

20 2.5
21 2.5
22 5.0
23 12.5
Others 1.3

Applying these percentages to the total number of on-site indus-
trial landfills for each 2-digit SIC industry nationwide, yields:

NO. OF ON-SITE NO. OF ON-SITE
SIC GROUP LANDFILLS, NATIONAL % LANDFILLS IN STATE XYZ

20 6,186 2.5 155

21 60 2.5 2

22 1,584 5.0 79

23 5,376 12.5 672
Others 62,499 1.3 812
TOTAL 75,705 1,720

To determine the number of municipal landfills by State, the 1977
update to the 1976 Waste Age Survey was used. The survey lists the
total number of facilities per State.

The next step was to allocate the municipal and on-site industri-
al landfills +to wetlands and floodplains. This was done by applying
the percentage of the State's population in these areas to each
State's landfill data base.

Floodplains:

On-site industrial landfills x % State floodplain population = number
of on-site industrial landfills in State's floodplains



Municipal landfills x % State floodplain population = number of munic-
ipal landfills in State's floodplain

TOTAL = Total number of State's landfills in floodplains

Wetlands:

On-site industrial landfills x % State wetlands population = number cf
on-site industrial landfills in wetlands

Municipal landfills x % State wetlands population = number of municipal
landfills in State's wetlands

TOTAL = Total number of State's landfills in wetlands

° Facilities by Location by Type by Size

Next, the number of industrial and municipal facilities
both in and out of floodplains and wetlands, according
to size, was determined. This was done using the Waste
Age survey for municipal landfills and the Fred C.
Hart Associates study (Ref. 141) for on-site industrial
landfills.

For example, for a given State, the Waste Age survey

supplies the following numbers:

Distribution 0~50 50-100 100-200 200-500 500-1000 1000

Number of
Facilities 255 25 15 4 1 0

Using the new facility size categories, the following

data were generated:



Distribution 0-50 50-200 200

Modal Value 10 100 300
Number of
Facilities 255 40 5

The number of landfills in and the number outside of
the State's floodplains and wetlands were developed as-
suming 20% of the State's population lives in each of
these areas;

Facilitz Size 10 TPD 100 TPD 300 TPD
Raw Data 255 40 5
Facilities in Wetlands 51 8 1
Facilities in Floodplains 51 8 1
Other Facilities 153 24 3

The Fred C. Hart Associates study (Ref. 141)supplies numbers
of on-site landfills by size and by industry group. The Hart
size categories, 0-50 TPD, 50-200 TPD, and 200 TPD, were
converted to the modal values previously discussed, as fol-
lows:



SIC CODE INDUSTRY
20 Food Processing
21 Tobacco
22 Textile
23 Apparel
24 Wood Products
25 Furniture
26 Paper & Allied Prod.
28 Chem. & Allied Prod.
29 Petroleum
30 Rubber & Plastics
31 Leather
32 Stone, Clay
33 Primary Metals
34 Fabricated Metals
35 NonElectrical Mach.
36 Electrical Mach.
37 Transportation Equip.
38 Prof. & Scientific Inst.
39 Miscellaneous Manuf.
TOTAL
o

NUMBER OF ON-SITE LANDFILLS

0-50 TPD
{10 TPD)

50-200 TPD
(100 TPD)

200
(300

TPD
TPD)

6,186
60
1,584
5,376
7,466
2,031
1,328
4,527
403
160
3,518
1,346
6,479
28,554
1,905
1,316
3,341

75,580

14

125

Number of Facilities by Location, Type, Size and Category

The next step was to determine the number of municipal

landfills that are permitted, authorized, and illegal.



For a given State, the following were derived from the 1977
update to the 1976 Waste Age survey:

State XYZ - Permitted Facilities, 94
Authorized Facilities, 108
Illegal Facilities, 98

wWhat was not known was how many of these types of facilities
are in each category. This was determined by assuming that
the type of landfill by size is a function of the percentage
of landfill types divided by the total number of landfills,
times the number of facilities by size. The computational

formula for this is:

Percentage of

sanitary _ number of sanitary, authorized or illegal landfills
landfills or = 7

. total number of landfills
authorized

or illegal

Number of
landfills by =
category and
size

no. of sanitary, authorized, or illegal landfills x
no. of facilities by size
total number of landfills

This was done for landfills located both in and out of
floodplains and wetlands. Thus, for a given State, the fol-

lowing was generated:

Sanitary landfills = 31.3%
Authorized landfills = 36.0%
Illegal landfills = 32.7%

This information was used in conjunction with knowledge of
the number of facilities by size to obtain:



Areas

All Percentage 10 TPD 100 TPD 300 TPD
Sanitary 31.3 80 13 1
Authorized 36.0 92 14 2
Illegal 32.7 83 13 2
TOTAL 100% 255 40 5

Floodplains

Sanitary 31.3 16 2 -
Authorized 36.0 18 3 1
Illegal 32.7 17 3 -
TOTAL 100% 51 8 1
Wetlands
Sanitary 31.3 16 2 -
Authorized 36.0 18 3 1
Illegal 32.7 17 3 -
TOTAL 100% 51 8 1
° Cost Calculations

Cost calculations were based wupon a State-by-State
assessment of upgrading needs. For each criterion,
unit costs for the best available technology were de-
veloped according to facility size. Cost calculations
were based upon the following formula:

Costs = (guantity)x(price)x(applicable numbers of facilities by size)
In this formula, quantity refers to the amount of con-

trol technology needed (i.e., the square feet, cubic
yards, lineal feet, etc.)
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State costs were developed by summing costs for each criter-
ion; national costs were developed by summing all State
costs on a criterion-by-criterion basis.

Combined Cost

Costs were assessed on the following basis:

ABl1 = Federal Costs (difference between State standards and
Federal criteria)

AB2 = Costs to upgrade or comply with State standards for

surface water and ground water

AB3 = Costs to close an illegal facility

N1 = Number of permitted municipal facilities

N2 = Number of authorized municipal facilities

N3 = Number of illegal municipal facilities, exclusive of
those in floodplains and wetlands

N4 = Number of on-site industrial landfill facilities

Permitted Facilities

Costs = N1 (AB1)

Authorized Facilities

Costs = N2 (AB2) + N2 (ABl) = N2 (ABl1l + 4B2)
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° Illegal Facilities

Costs = N3 (AB3)

° On-Site Industrial Landfill Facilities
Costs = N4 (ABl) + N4 (AB2) = N4 (ABl + AB2)
° Total Combined Costs

N1 (ABl) + N2 (AB1 + AB2) + N4 (AB1l + AB2) + N3 (AB3)

[ Federally Induced Costs vs. State-Standard-Induced Costs

- When State standard meets Federal criterion:

State Standard-Induced Costs = N2 (AB1 + AB2) +
N4 (AB1l + AB2)

Federally Induced Costs = N3 (ABR3)
{closure)

- When State does not meet Federal criterion:

Federally Induced Costs = N1 (AB1l) + N2 (ABl+ B2)+
N4 (AB1+AB2)
Federally Induced Costs = N3 (AB3)
(closure)
2. Methodology and Assumptions for Surface Impoundments

a. Data Source

This methodology is predicated on data from an EPA report, USEPA
Contract No. 68-01-4342: Surface Impoundments and Their Effect on

Ground Water in the United States (Ref. 107). In addition to the

above, The Ground Water Report to Congress (Ref. 7) provided necessary

information.

*Closure costs are included in costs for floodplains and wetlands for
facilities sited in these areas. Facilities which are closed
but where not located in these areas were not attributed to any spec-
fic criterion but to the criteria in general,



b. Assumptions and Other Data Considerations

(1) Impact Receptors

For purposes of this analysis, the following types of

surface impoundments were considered:

Municipal surface impoundments
Industrial surface impoundments

Agricultural surface impoundments

Information as to the number of facilities by State within each

of these groupings came from the Surface Impoundments report referenc-

ed above (Ref. 107), as well as updates provided by the States through

contacts made by the EPA regional offices.

(2) Applicable Criteria

Only the criteria for ground water, floodplains, sur-
face water (wetlands), and the access component of the safety criteria
were considered to have economic impacts. The following assumptions

were made:

o Costs incurred for the point source provisions of the
surface water criteria were more appropriately a func-
tion of the NPDES program. The nonpoint source prov-
isions were more appropriately a function of ground-
water considerations. For these reasons, only impound-
ments located in wetlands incurred any costs attribut-

able to the the surface water criteria,

. No open burning at surface impoundments occurs on a

regular basis as a means for volume reduction of waste.

° The disease aspects of these criteria were assumed not

to be problems at surface impoundments.



° Not enough information exists on the 1land application
of surface impoundment wastes. It was assumed that

this was not a viable practice.

Y The gas control, fire, and bird hazards to aircraft
components of the safety c¢riteria were considered to
have a minimal economic impact on surface impoundments
because these factors are more likely a problem with

nonliguid organic wastes.

(3) Regulatory Alternatives

More and less restrictive alternatives were considered for
the ground-water, surface water (wetlands), and floodplains criteria.
No alternatives were considered practical by EPA for the access compo-
nent of the safety criteria because of the need to ensure protection

of the public.

(4) Technologies and Cost Considerations

To wupgrade facilities to meet the ground-water criteria,
facility 1lining with imported clay was deemed to be the most appro-
priate maximum technology. This technology represents a compromise
between the costs of two other applicable technologies--lining with
onsite clay, and lining with a synthetic membrane. Costs for ground-
water guality monitoring were also considered. Access considerations
were considered to be met through use of a minimal perimeter gate and

fence.

Closure costs for the surface water (wetlands), ground water, and
floodplaing criteria included only costs for closure of the facility.

This was based on the following assumptions:

° Facilities forced to close in wetlands and floodplains
do so because of their location in these areas, and
their inability to meet the costs for compliance in

these areas.



facility sizes and configurations.

Facilities may be forced to close by the ground-water
criteria because of the high cost of compliance in some

cases.

Technology costs for all other criteria will include
those facliities located in wetlands and floodplains,
inclusive of those facliities closed, because they will
be relocated in an acceptable manner in wetland and

floodplain areas.

regarding surface impoundment size. The following assumptions

made:

100% of all municipal and agricultural facilities, and

95% of all industrial facilities are 2.5 acres.

5% of all industrial facilities are 50 acres.

TABLE B-4

SURFACE IMPOUNDMENT SIZE DATA

Hectare 1 20
(acre) (2.5) (50)
Meters 107 457
(feet) (350) (1500)

For purposes of assessing costs, assumptions had to be made as to

Table B4 summarizes the assumption

were

*The impoundments are square and the edge distance is that used for
fence and levy lengths.



The assumptions were based on the presumption that virtually all
municipal and agricultural activities requiring the use of surface im-
poundments would be on a small scale. This same presumption was ap-
plied to industrial activity, however, there is a need in the indus-
trial area for some large impoundments. No data exists which provides
an accurate assessment of these groupings. Flow data alone is inade-
guate, as the size necessary to accomodate a particular flow is more

appropriately a function of geologic conditions.

Furthermore, because no detailed accurate data exists on the con-

dition of facilities, the following assumptions were made:

o To meet the alternatives for the ground water criteria,
508 of the facilities were upgraded with maximum tech-
nology; 50% also received ground-water quality monitor-
ing. Five percent of the total were assumed to require
closure.

This assumption was based upon an assessment of the industrial

studies provided in Appendix C.

° To meet the alternatives for floodplains and surface
water (wetlands), 2/3 were upgraded or closed; 5% were
considered for closure. For the more restrictive

alternatives, 100% were closed.

The assumptions for the final alternatives were based on a
presumption that the same percentage of surface impoundments that were
inadequate to effectively control groundwater contamination, would be

inadequate to comply with the wetlands and floodplains criteria.

° To meet the access component of the safety criteria,
which remains the same for all alternatives, 25% of

the facilities were upgraded.



This assumption was based on the presumption that most surface
impoundments 1located in populated areas would have controlled access
in order +to ensure against the likelihood of 1liability for damages
resulting from uncontrolled access. Furthermore, it was presumed that
many impoundments in unpopulated areas would not be required to con-
trol access at this time, given their limited or nonexistent exposure

to unauthorized persons.

C. Data Base

(1) Facility Sizes, Conditions and Locations

Supplementing the above assumptions concerning facility
sizes and facilities in need of upgrading, was information relating to

the numbers of facilities by type, by State, and by location.

Information regarding the number of surface impoundment facilit-
ies by type was obtained from the Geraghty and Miller report (Ref.
107) and from updates provided by the States through the EPA regional

offices.

The total number of surface impoundments in each State was deter-
mined by multiplying the number of facilities within each type (munic-
ipal, industrial, agricultural) by a factor of 2.5. This factor was
chosen because most estimates place the actual number of impoundments

as two or three times greater than the number of sites (Ref. 107).

The number of surface impoundments, by State, for each type that
was apportioned to the average surface impoundment size categories,
was determined by applying the estimated percentage of each type of
surface impoundments which fall within each size category. For exam-
ple, if it is determined that 95% of all industrial surface impound-
ments are two acres, and 5% are fifty acres, then 95% of the indus-

trial impoundments in State A are 2.5 acres, 5% are fifty acres.



The total number of surface impoundments for each size category
was determined by summing the size categories within each State for
each type of impoundment. For example, the total of State A's five
acre impoundments will be the sum of the five-acre impoundments in the

municipal, industrial, and agricultural categories for that State.

The number of surface impoundments for each State by size located
in floodplains was determined by applying the percentage of the
State's population living in floodplains to the total number of sur-
face impoundments by size, as discussed above. The percentage of those
facilities which require closure was applied to the number of impound-
ments in floodplains to determine the number of surface impoundments
in floodplains to be closed. The remainder required upgrading to

comply with this criterion.

This same methodology was used to determine the number of facili-
ties by size located in wetlands, and to determine the number requir-

ing closure and upgrading.

The data base for determining compliance costs for all criteria,
except floodplains and surface water (wetlands), was the total surface
impoundment data base. For floodplains and wetlands, the data base

was those facilities located in these areas.

d. Cost Calculations

Criteria costs were assessed on the following basis:

Cost = (number of facilities to be upgraded) x (cost to
upgrade) + {(number of facilities to be closed) x

(cost to close)



e. Combined Cost

(1) Combined Costs = (number of facilities to be upgraded
for ground-water criteria in wetlands) x (cost to upgrade) + (number
of facilities to be wupgraded for groundwater criteria in other areas)
X (cost to upgrade) + (number of facilities to be upgraded for flood-
plains and surface water (wetlands) x (cost to upgrade) + (number of
facilities to be closed for ground-water criteria) Xx (cost to close)
+ (number of facilities to be closed in floodplains and wetlands) x
(cost to close) + (number of facilities to be upgraded for the access

component of the safety criteria) x (cost to upgrade).

(2) Federally Induced Cost vs. State- StandardInduced Cost

In order to assess cost distributions, State solid
waste regulations were analyzed; if the State's floodplains, surface
water (wetlands), ground-water, and access component of the safety
criteria regulations were as stringent as the Federal criteria, then
costs were considered to be State-induced. All others are Federally
induced.

3. Methodology and Assumptions for the Landspreading Analysis

The cost methodology used to develop the national costs of the
regulation for landspreading is a step-by-step analysis which: screens
for what categories of costs should be considered (e.g., going to
alternative disposal methods, increased monitoring and surveillance);
estimates, nationally, the number of facilities which landspread and the
amount of sludge which these facilities landspread; and finally, factors
these estimates to assess the incremental national costs (i.e., beyond
current practice) which can be expected if either the proposed or

selected alternative regulations are applied on a national scale.

NOTE: For simplicity, all final and interim final rules promulgated in
the Federal Register on September 13, 1979 (44 Federal Reg. 53438)
are identified in this EIS as "final™ regulations. However, it
should be noted that the criteria for Application to Land for the
Production of Food-Chain Crops and Disease--Sewage Sludge and Septic
Tank Pumpings (under Section 257.3-5 and 257.3-6(b), respectively)
are of an interim final status.
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As Figure B~1 indicates, the methodology is organized into five
activities. Within each activity, simplifying assumptions have been
made. An effort was made, however, to avoid assumptions which would
understate nationwide costs. These five activities can be summarized

as follows:

° Defining Cost Considerations. Segments of the environ-
ment were reviewed to see where the regulations would
have cost impacts: environmentally sensitive areas
(floodplains), surface water, ground water, air, land,
safety, and health (disease). Only the costs of (1)
protecting surface and ground water from excessive
nitrogen contamination, and (2) protecting humans and
grazing animals from excessive ingestion of heavy
metals (cadmium) and organics (PCB's) were determined
to have the potential to contribute significantly to
the national cost of regulation.

° Developing Regulatory Alternatives. The final regula-
tion and three alternatives were proposed to control
sludge to food-chain land, Bach alternative was de-

signed to achieve a different degree of protection for
the segments of the environment discussed above; the
final regulations, a 1less restrictive alternative, a
more restrictive alternative, and a most restrictive
alternative. The requirements of the final regulation
and the three alternatives are discussed in detail in
Chapter III.

° Estimating Sludge Quantities and Qualities. For each
regulatory alternative and the final regulation, the
following parameters were calculated for publicly owned
treatment works (POTW's) where data is available and
where landspreading is currently practiced:

- Total annual metric tons of sludge which are
currently landspread

- Total annual metric tons which are/are not land-
spreadable under the annual cadmium limitations of
the alternative regulations

- Projected 1life of disposal facilities used by
POTW's under a worst-case cumulative cadmium
limitation.

Appendix F lists these POTW's.
° Estimating Unit Costs. The unit costs to comply with

the regulations in order that landspreading may con-
tinue and the wunit costs to select an alternative
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method where landspreading cannot continue were estima-
ted. All unit costs were based on a cost per ton of
disposed sludge or a cost per facility.

) Estimating National Costs. The final component of the
cost methodology tied together the previous four comp-
onents. Unit costs of disposal were applied to the
quantities of sludge which could/could not be 1land-
spread under the mandates of each of the four alterna-
tives. The results, a cost of regulation for the
sample set of POTW's, was then extrapolated to the
national level to produce national cost estimates. The
national costs were further analyzed for their impacts
on residential sewer charges.

The following discussion focuses on these five activities in se-

quence. For each activity, all assumptions are discussed in detail.

a. Defining Cost Considerations

Seven segments of the environment were screened to determine
the relative cost impact of the landspreading regulations: environmen-
tally sensitive areas (floodplains), surface water, ground water, air,
land, safety, and disease. Only in the protection of surface water,
ground water, and land were the costs of regulation nationally signi-
ficant and quantifiable. Since the regulations do reguire measures to
protect air guality and environmentally sensitive areas and to control
pathogens, the result may be additional treatment costs incurred by
certain facilities. However, in most cases no additional costs will
be incurred, and thus their national impact will be insignificant.
The regulations which protect human safety are being addressed in
other sections of this environmental impact statement and are not

included in the cost methodology.

In the second step of the screening, three subcomponents of sur-
face and ground-water protection were evaluated for expected cost im-
pacts: monitoring the sludge for nitrogen prior to land application,
monitoring the surface and ground water after application, and con-
trolling the movement of pollutants after application. Where high

water tables or topographical features make adverse effects likely,



the criteria require that best agricultural management practices are
to be used to prevent ground- and surface water contamination. Faci~-
lity operators in such cases will incur moderate additional costs.
However, because the sludge is assumed to be applied at a rate nece-
ssary to satisfy the nitrogen demands of the crops, and because this
application rate is generally quite low, water pollution from sludge
application 1is unlikely. Therefore, costs for pollution control and
water gquality monitoring are assumed to be neglible nationwide and
are not included in the analysis. However, the cost of monitoring the
nitrogen in the sludge prior to application will be incurred by all
municipalities and is quantifiable. This cost is included in the

analysis.

Two subcomponents of land protection were also evaluated in the
second screening; heavy metals and organics application. The method-
ology includes the costs associated with regulating cadmium additions
to the soil and the costs for monitoring sludge for polychlorinated
biphenyls (PCB's).

b. Developing Regulatory Alternatives

The final regulation and three alternatives were examined
for regulating the application of sludge to food-chain land. Each
alternative was designed to achieve a different degree of protection
for the segments of the environment discussed above. The requirements
of the final regulation and the three alternatives are discussed at
length in Chapter III.

c. Estimating Sludge Quantities and Qualities

The estimation of sludge quantities and qualities is based
on EPA case study data on sludge handling practices by POTW's across
the nation. This methodology assumes that the sample set is represen-
tative of all POTW's landspreading sludge in the nation. The POTW's

included in the sample set are listed in Appendix F.



For each regulatory alternative, for each POTW in the sample set,

the following estimates were made:
° Tons of sludge which are currently being spread to
food-chain land
) Tons of sludge which could/could not be spread to food-
chain land under the annual cadmium limitations of the
final regqgulation
o Tons of sludge which could/could not be spread to food-
chain land under the annual cadmium limitations of the
alternative regulations.
In order to reflect different operating characteristics and economics
scale, the sludge data were disaggregated according to POTW size:
° Small POTWs (< 1 mgd)
° Medium POTWs (=2 1 mgd, <25 mgd)
° Large POTWs (> 25 mgd)

Five key assumptions made 1in the analysis are discussed below:

(1) Accounting for Changes in the Quantity and Quality of Sludge

The methodology assumes that the quantity of sludge being
generated remains constant throughout the planning period. Further-
more, the methodology assumes that, except for the effects of pre-
treatment, the amount of cadmium in the POTW influent remains con-
stant. Both assumptions are not necessarily valid for all POTWs in
the nation. As more secondary treatment is brought on line, and
removal efficiency increases at a given POTW, more sludge will be
generated. As process changes take place within an industry, the use
of cadmium may decrease and a given POTW may experience a decrease in
the amount of cadmium in its influent. The pending U.S. EPA-Depart-
ment of Defense agreement for reviewing defense specifications on
cadmium is an example of how the demand for cadmium may decrease in
the planning period. At the present time, the net effect of changes
in sludge generation and influent characteristics is difficult, if not
impossible, to predict. Thus, the methodology made these two assumpt-

ions.

of



(2) Estimating the Effects of Pretreatment Guidelines

The analysis makes two key assumptions concerning the effec-

tiveness of pretreatment in reducing cadmium in municipal sludge:

In POTW sludge where cadmium levels are high,
the cadium is assumed to be approximately 60%
industrial in origin. Estimates of industrial
cadmium origin reach as high as 90 percent,
with the remainder attributed to residential
and commercial discharges, urban runoff, and
natural background concentrations. (Ref. 195)
However, the data are limited and suggest a
wide variance between sites. For the purpose
of this analysis, a conservative estimate of
60 percent 1is employed to minimize the pro-
jected effects of industrial pretreatment,
thereby maximizing the cost of the land-
spreading regulations.

Pretreatment guidelines will reduce the indus-
trial contribution by 80 percent beginning
July 1, 1984. Pretreatment guidelines for the
electroplating industry are expected to reduce
cadmium from that industry by as much as 85
percent by July 1, 1984. While pretreatment
guidelines for other key industries have not
yet been developed, removal efficiencies
could be in this same range for most industries
and most metals (Ref. 196).

Assuming that a one percent reduction in influent cadmium
corresponds to a one percent reduction in sludge cadmium content, these
assumptions translate into approximately a 50 percent average reduction
in cadmium in municipal sludge after industrial pretreatment (80% x 60%

50%) -

(3) Selecting Appropriate Sludge Application Rates

The analysis was based on a sludge application rate of 10
metric tons per hectare (mt/ha) on the conservative assumption that
this is the lowest economically viable rate. Should some POTW's spread

at a higher rate, this assumption would overstate the cost of regulation.
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(4) Estimating the Impacts of Cumulative Cadmium Limitations

This analysis assumed that the quantity of sludge being
landspread would be unaffected by the cumulative limitations in the
regulation. Rather, when the cumulative limit is reached at a given
disposal facility, the methodology assumes that the POTW will continue
disposing of sludge at an alternative facility at no additional cost.
The validity of this assumption is supported in the results presented

by the economic impact analysis.

(5) Defining Practical Alternate Methods of Disposal

The final regulation and the 1less and more restrictive
alternatives permit POTW's to select either of two optional schemes
for the application of sludge to food~chain land. (The most restric-
tive alternative requires the elimination of all food-chain 1land-
spreading.) The cost methodology assumes that if a large POTW is
precluded from option 1 landspreading due to the high cadmium content
of its sludge, it will elect to continue landspreading under option 2.
The methodology assumes, however, that small and medium facilities
will abandon landspreading altogether and select an alternative method
of disposal. These assumptions are made because the option 2 land-
spreading regulations are tailored to large POTW's capable of develop-
ing and administering a responsible plan, and would be prohibitive for
most small and medium facilities. Nevertheless, some of these smaller
facilities may select option 2, and to this extent the cost of the
regulation 1is overstated. For the purpose of this analysis, the
sludge which can no longer be landspread is distributed among alter-
native disposal methods according to the proportions currently devoted
to those methods by each plant size category. These percentages were
derived from the data presented in Figure D-1 in Appendix D, and are

presented in Table B-5.

4. Estimating Unit Costs

Unit costs are developed in Table B6 for two mutually exclu-

sive costs incurred by a POTW because of the regulations:
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TABLE B-6 (Continued)

Unit Costs are based on:

. Small plant ~ 3 days/month for 6 months, 8 hours/day, $9/hr.
Medium plant - 4 days/month for 6 months, 8 hours/day, $9/hr.
Large plant ~ 10 days/month for 6 months, 8 hours/day, $9/hr.

Cadmium, lead, nitrogen, pesticides and persistant organics are

to be monitored at each facility. Monitoring requirements and
associated unit costs for large and small and medium facilities
are summarized in the following table. he frequency of monitor-
ing for organics (PCB's) by large cities 1s assumed to be 1 sample
every 5 years. (Monmitoring for organics (PCB's) 1if only required
under Option 2 of the regqulations and only large cities select
Option 2.)

SLUDGE MONITORING COST

Unit Cost Frequency of Sampling
Analysis ($/Sample #1 Year
Large Cities Small and
Medium Cities

Cadmium 10 8 2

Lead

Nitr

10 8 2

ogen 40 8 2

Organics (PCBs) 250 1 N/A

3.

Lime addition for pH adjustment based on 1.0 ton/acre of lime

to raise pH from 6.0 to 6.5. (This 1s equivalent to 2.25 mt/ha.)
Agricultural lime cost was assumed to be $49/mt, thus a cost of
$87.70/ha. At a sludge application rate of 10 mt/ha, this 1is
$8.77/mt of sludge. This value was increased to $10/mt to cover
miscellaneous realted testing and sampling costs. The less
restrictive requirement (pH from 6.0 to 6.2) was assumed as being
.5 tons lime/acre or using the same procedure as above $5/mt.
Similarly, the more restrictive pH adjustment (from 6.0 to 7.0)
was assumed to cost $15/mt.

Land costs vary widely across the nation, and estimating an
average cost per hectare 1s extremelv difficult. However, for
the purposes of this analysis, an average unit cost of $5000 per
hectare was selected. Assuming that an average of 225 kg/ha

of nitrogen can be used as fertilizer, and assuming one third
of the nitrogen applied to the land 1s lost either to the atmos-
phere or elsewhere, an average of 336 kg/ha of nitrogen must be
applied to the land to meet the needs of an average crop.
Assuming that sludge 1s 1 percent plant available nitrogen, 1



TABLE B~6 (Centinued)

hectare reguires 33.6 mt of sludge to fulfill 1ts nitrogen

needs. Combining this requirement with the cost of $5000 per
hectare, the annualized cost of land 1s $24/mt. Only cities
selecting Option 2 of the regulations are assumed to purchase

the land prior to the spreading of sludge. Since it was assumed
that only large cities select Option 2, no land cost 15 presented
for small cities.

Landfill estimates include transportation costs, and are based
on the best available data, which 1s rpesented 1n Protess Design
Manual Municipal Sludge Landfill, U.S. EPA Technology Transfer,
October, 1978, EPA 625/1-78-010. Errors 1in this document have

been noted and compensations have been made 1n this cost methodology.

These estimates include the average cost of incaineration and heat
treatment. For incineration, the estimates assume a 20% filter
cake, and do not include ash disposal. For heat treatment, recycle
treatment and odor control are included. The estimates are

based on the best available data presented in Effects of

Thermal Treatment of Sludge on Municipal Wastewater Treatment
Costs, Ewing, L. J., et. al., for the U.S. EPA Municipal Environ-
mental Research Laboratory, Cincinnati, June, 1978, EPA 600/2~073.

For composting, no hauling costs are included. This data was
taken from "Sewage Sludge Composting,” Sludge Treatment and
Disposal. Chapter 8, by G. M. Wesner, for U.S. EPA Technology
Transfer, October, 1978, EPA 625/4-78-012.

Non-food-chain landspreading costs were assumed to be equal
to food-chain landspreading costs with surface application with
subseguent incorporation into the soil. See footnote 9.

Due to the large number of system variables and the wide range of
values possible for each of these variables, single unit costs
for land application of sludge are extremely difficult to obtain.
Or rather, they are dirfficult to transfer from one system to
another. These variables are as follows:

Climate: Temperature, rainfall patterns

Soils: Clay, lcam, sand

Type of Transport: Truck, pipeline, rail, barge

Application Method: Injection, liquid spray f{truck or

sprinkler), dewatered

Incorporation Method: None, disking, plowing, 1lnjection

Distance from Plant to Site: Less than 5 miles to 100 miles

Local Health Requirements: Restrictive loading rates, con-
straints on incorporation metheds,
treatment requirements prior to
land spreading, etc.



TARLE B-6 (Continued)

Most equipment or processes used 1n wastewater and sludge
treatment are mechanical and are not as susceptible to local
conditions as transport and disposal systems.

For this study three types of land application systems were
chosen: 1njection, surface spreading with incorporation into
the soal, and surface spreading without incorporation into the
s01l. The unit costs presented in Table V-6 are a weighted
average of the unit costs for these three systems, based on the
following assumptions regarding current practices:

20% 1injection
. 40% surface application with incorporation into the
so1l
. 40% surface application without incorporation into the
so1l

The unit costs for a liguid i1njection system assume one-way
transport distances of 5, 10, and 20 miles for the three size
ranges of treatment plants. The small facilities' costs were
based on using the same truck for hauling and 1injectaing. The
medium and large facilities costs were estimated with pipelines
used for transport. The second set of unit costs are based on
surface spreading liguid sludge at a high rate with i1ncorporation
by disking or plowing at a later time. The same assumptions

are used for haul distances and modes or transportation. The
third set of limat costs are based on surface spreading liquid
sludge at a high rate without incorporation into the soil. Again,
the same assumptions discussed above are used for haul distances
and modes of transport. All costs are based on 1, 10, 25 mgd
facilities to represent the three sizes of POTW's, under consi-
deration:

Injection

- Small Facility: $38/mt injection plus $24/mt
hauling = $62/mt (same truck to
haul and 1nject, 6% solids "Big
Wheels" type i1njectlion system)

- Medium Facility: $16/mt injection plus $39/mt
pipeline = $55/mt (6% solids,
"Big Wheels" type 1injection
system)

- Large Facility: $16/mt injection plus $29/mt
pipeline = $45/mt (6% solads,
tractor-towed injeckion system)
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TABLE B-6 (Continued)

Surface Landspreading with Plowing or Disking After
Spread

- Small Facility: $50/mt haul and spread with same
truck

- Medium Facility: $5/mt spread/disk-in plus $39/mt
pipeline

- Large Facilaty: $5/mt spread/disk-in plus $29/mt
pipeline

Surface Landspreading Without Plowing or Disking After

Spread

- Small Facility: $47/mt haul and spread with same
truck

- Medium Facility: $3/mt spread plus $3%/mt
pipeline

- Large Facility: $3/mt spread plus $29/mt
pipeline

Transport costs are from: Transport of Sewage Sludge, U.S. EPA
Office of Research and Development, Cincinnati, December, 1977,
EPA 600/2-77-2/6.

Dewatering Costs assume vacuum filtration. Estimates are based
on data presented in Municipal Wastewater Sludge Alternatives,
Prepared by G. L. Culp and D. J. Hinrichs, for the U.S. EPA
Technology Transfer, National Conference on 208 Planning and
Implementation, January, 1977, (1.25 multiplier used to convert
to current dollars).




° Costs to <comply with the regulations in order that
landspreading activities may continue under Option 1

° Costs to utilize an alternate method of disposal if the
annual cadmium limitations preclude continued land-
spreading under Option 1.
All values are based on 1978 dollars, and capital investments are in-
cluded by assuming a ten year planning period and a ten percent inte-

rest rate.

The goal of the economic analysis 1is to define the incremental
unit costs associated with the regulations. The incremental unit
costs can be developed from Table B-6 for the three cases of concern

as follows:

. Option 1 Landspreaders. The incremental unit costs
incurred by a POTW which continues to landspread are
those unit costs listed in Table B-6.

° Option 2 Landspreaders. The incremental unit costs
incurred by a POTW which switches to Option 2 land-
spreading are those unit costs listed in Table B-6.

® Landfill, Thermal Processing, Other. The incremental
costs incurred by a POTW which switches to an alternate
method of disposal can be derived from the unit costs
listed in Table B-6. The incremental unit cost asso-
ciated with each alternative 1is the sum of the unit
cost of the new disposal method plus the unit cost of
dewatering minus the unit cost of the current 1land-
spreading practice. {(The fact that a given POTW 1is
forced to stop an existing practice results in an
effective cost savings to that POTW. Hence, the cost
of the current landspreading practice must be sub-
tracted from the cost of the new disposal method.)

e. Estimating National Costs

The final component of the cost methodology ties together
the previous four components and results in an estimate of the nation-
al costs of the final landspreading regulations and three alternate
regulations. Figure B-2 illustrates the sequence in which these costs

were developed.
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The methodology assumes that, because the data base used in the
analysis accounts for only 38 percent of all sludge estimated to be
landspread, a national projection of costs could be derived by multi-
plying the cost to the sample set by a factor of 2.6 (100/38). Na-
tional projections include a fixed cost per facility, multiplied by
the number of facilities in the sample set, multiplied by the 2.6
scale-up factor. Although the numbers of large and medium facilities
are fairly representative of their proportion of the national total,
the projected number of small facilities currently food-chain landsp-
reading is understated. Hence, while an attempt has been
made throughout the analysis to forecast the maximum cost of the
regulations, the cost to small facilities and to the nation may in
this regard be understated by several hundred thousand dollars on a

nationwide basis.

Unlike surface impoundments and landfills, landspreading is not
yet subject to formal regulations in most States. For the purpose of
this analysis, State-standard-induced costs were assumed to account
for 10 percent of the total regulatory cost. The remaining 90 percent
was assumed to be induced by the federal regulations, i.e., Federally

induced.

The projected nationwide costs of the four regulatory alterna-

tives were further analyzed for impacts on residential sewer charges.

The results are based on a telephone survey of all POTWs in the sample
set which are currently spreading sludge to food-chain land. The

survey determined, for each POTW contacted:

° the existing residential sewage treatment charge
. the number of residential users
o the proportion of total wastewater influent generated by

residential users.

For each regulatory alternative, the incremental costs to the POTW
were calculated according to the post-regulatory disposal option,
based on whether the POTW could continue landspreading under Option
1, or must adopt an alternative disposal method. Several critical
assumptions were made in this analysis:
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o If not precluded from Option 1 landspreading, a POTW
will continue landspreading, but must bear additional
administrative, monitoring, and soil pH control costs.
If precluded from Option 1, the POTW must bear the
additional costs of an alternate disposal method.

° The incremental unit costs presented in Table B-6 are
applicable to the POTW's surveyed. Case studies of the
incremental costs of disposal were not made for each
POTW surveyed. The methodology assumes that case-
by-case divergences will be offsetting 1in the aggre-
gate.

° Incremental costs to a POTW are paid by households in
proportion to the quantity of wastewater generated by
all residential users served by that POTW. In prac-
tice, because utility rate structures often favor large
industrial users by charging a lower average fee,
residential users are 1likely to pay more than this
proportion. The assumption of proportional payment is
made here to simplify the analysis by avoiding detailed
studies of industrial cost recovery systems on a case-
by-case basis.

Based on the number of residential users supporting a given POTW,
the proportion of wastewater generated by them, and the incremental
unit cost data, a projected incremental cost per household was com—
puted and compared to the existing charge per household to determine
the percent increase.

4. Methodology and Assumptions for the Industry-by~Industry

Analysis for the Manufacturing Industries

a. Data Source

The Fred C. Hart Associates, Inc. study, "The Technology,
Prevalence and Economics of Landfill Disposal of Solid Waste", was
used as the base source of data for industrial on-site landfills. In

addition, the 1972 Census of Manufacturers, compiled by the U.S.

Bureau of the Census, provided data on numbers of 1industrial estab-
lishments by two-digit SIC code. For data on industrial surface
impoundments, the Geraghty & Miller report, Surface Impoundments and
Their Effect on Ground Water Quality in the United States (Ref. 107}

was used.
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b. Assumptions and Other Data Considerations

(1) Impact Receptors

For purposes of this analysis, the following manufactur-

ing industrial groups were considered:

On-site Surface

Landfills Impoundments
SIC 20 - Food Processing X X
SIC 21 - Tobacco X -
SIC 22 - Textile Mill Production X X
SIC 23 - Apparel X -
SIC 24 - Wood Products X X
SIC 25 - Furniture X -
SIC 26 - Paper Products X X
SIC 28 - Chemicals Products X X
SIC 29 - Petroleum X X
SIC 30 - Rubber & Plastics - X
SIC 31 - Leather X X
SIC 32 - Stone, Clay X X
SIC 33 - Primary Metals X X
SIC 34 - Fabricated Metals X X
SIC 35 - NonElectrical Machinery X X
SIC 36 - Electrical Machinery - X
SIC 37 - Transportation Equipment X X
SIC 38 - Instruments X X
SIC 39 - Miscellaneous Manufacturing X X

This information was obtained from the above referenced reports.



(2) Applicable Criteria

The criteria which were determined to have economic im-

pacts were the same as those considered relevant for the landfill and

surface impoundment assessments discussed above. The assumptions for
these criteria remain the same as well,. For the ground-water cri-
teria, because it affects disposal facilities differently based on

the rate of infiltration in individual States, the following method-

ology was applied:

- The number of establishments of each relevant industry
segment in each of the net infiltration States was
totaled, as were those in the negative infiltration
States.

- Each of these groups was expressed as a percentage of

the national population.

- These percentages were applied to the 1landfills for
each industry to determine the number of facilities

affected by the ground-water compliance scenario.

(3) Technologies and Cost Considerations

For purposes of assessing the costs to the manufac-

turing industries, the following assumptions were made:

° All onsite industrial landfills required upgrading for
compliance with each of the criteria, except for the
disease criterion, the toxic and explosive gases com-
ponents of the safety criteria, and the ground-water

criteria.
° 10 percent of the on-site industrial landfills were

upgraded for the disease vectors criterion and the

gas components of the safety criteria.
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° All wetlands facilities were upgraded for the ground-
water criteria. Fifty percent of those landfills in
net infiltration areas were upgraded; fifty percent of

the total surface impoundments were upgraded.

[ No on-site industrial 1landfills were considered for
closure.
° Two-thirds of the industrial surface impoundments in

floodplains and wetlands required upgrading or clos-
ure. Five percent of the total located in these areas

were closed.
[ Twenty-five percent of the industrial surface impound-
ments were upgraded for the access component of the

safety criteria.

c. Data Base and Costs

(1) oOn-Site Industrial Landfills

The following methodology was used to determine the
costs of upgrading all on-site industrial landfills on an industry-

by-industry basis to meet the Federal criteria.

The Fred C. Hart Associates, Inc. study (Ref. 141) provides the
number of on-site industrial 1landfills by size category for each
relevant (as determined by the Fred C. Hart Study) two-digit SIC

manufacturing industry.

Based on the assumption that all on~site industrial 1landfills
need upgrading, the compliance costs for each industry may be found

using the following calculation:

Costs for Industry X = (number of facilities X upgrading costs

10TPD 107pD’

)

+ (number of facilitieleOTPD x upgrading costs, sorpD

+ (number of facilities 300TPp X upgrading costs,yomnp)
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(2) Surface Impoundments

The Geraghty & Miller report (Ref. 107) provides, by
industry, the total number of surface impoundments for each relevant
industry. The percentage of the total number of industrial surface
impoundments provided by this report was applied to the total number
of industrial surface impoundments obtained through State revisions to

provide a revised number of surface impoundments for each industry.
These impoundments were divided into the two size categories for
each industry. Ninety-five percent were in the 2.5 acre size cate-

gory, and five percent were in the 50 acre size category.

Costs were assessed based on the following, for each relevant

criterion:

Cost for Industry X = (number of impoundments needing upgrading x cost
to upgrade) +
(number of impoundments needing closure x cost to
close)

(3) Total Costs
Total costs were assessed by adding the cost for land-
fills and surface impoundments for each industry. Further, these

costs were expressed as a percentage of total annual sales for each

industry, based on Bureau of Census (Ref. 150) data.
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EXECUTIVE SUMMARY

C. INDUSTRY SPECIFIC STUDIES

The following chapter examines the cost impact of Section 4004 of
the Resource Conservation and Recovery Act (RCRA) on three selected
industries: 1) mining; 2) coal-fired utilities; and 3) iron and
steel. These three sections were independently researched as part of
ongoing EPA inhouse and contract efforts concerning nonhazardous waste
generation by specific industry sectors. Major characterization
efforts began in 1978 to provide the Office of Solid Waste with infor-
mation on industry characterization, waste characterization, current
and future treatment/disposal practices, and the cost impact of
Section 4004.

These three industries are the largest volume waste producing
industries. Table C-1 shows the most currently available non-
hazardous waste quantities for these industries. A detailed breakdown
by industry segment and type of waste is available in each specific

industry section.

The inclusion of this chapter in the economic impact analysis is
intended to give the reader more detailed information on the impact of
RCRA Section 4004 on these three industries. The assumptions and unit
costs used are based on specific industry considerations, including
knowledge of current and planned disposal practices and alternative
control technologies available to meet specific 4004 criteria. Where
practical, assumptions and unit costs agree with those utilized else-
where in this economic impact analysis. However, certain instances do
occur where major assumptions regarding the impact of the Criteria and
unit costs for compliance differ based on specific industry informa-
tion. These differences vary with each industry and are outlined in

each industry section.

It should be noted that the control technologies in each chapter
which are assumed to meet the Section 4004 criteria are not required
technologies rather a set of alternative disposal options which would

meet the performance standards set forth.

Cc-9



TABLE C-I

ESTIMATED NON~HAZARDOUS WASTE QUANTITIES

(million metric tons)

Total Annual

No. of Plants Waste Generation
MINING 14,187 1,295
COAL-FIRED UTILITIES 399 65

IRON AND STEEL 150 50



Those costs are maximum costs based on immediate full compliance
of industrial open dumps. It has been concluded that States will move
in a voluntary manner utilizing available Federal funds to implement
the criteria. Because the total amount of Federal funds a State will
receive will be small compared to the total financial requirements
necessary to implement the criteria, and because most States do not
currently have the legislative or regulatory authority to permit or
classify industrial solid waste disposal facilities, it has been
concluded most States will focus first on landfill facilities receiv-~
ing general municipal waste. It appears that States will need approx-
imately 3 years to make classification determinations on just these
facilities. Based on this trend it is difficult to predict the exact
year of compliance and the number of industrial facilities which will

upgrade or close.

The annualized solid waste disposal costs are shown in 1978
dollars. Annualized solid waste costs 1include the amortized portion
of capital expenses plus annual operation and maintenance costs. The
annuity factor used to amortize the capital for each industry segment
may vary due to different costs of capital and life of the disposal
facility. For example, while the economic impact analysis has assumed
a 10 percent cost of capital and 10 year life for a disposal facility,
a 16 percent cost of capital and 30 year life for a new coal-fired
utility disposal facility is more realistic for this analysis.

It currently costs the coal-fired utility industry approximately
16 percent to raise capital through common stock, preferred stock, and
public bonds. The life of a utility plant 1is approximately 30 years
and it is assumed capital costs for the disposal facility will be

amortized over this life.



These costs have been broken down by each criterion for each
industry and total costs have been further analyzed to show the cost
of compliance with existing state solid waste, other Federal regula-
tions, and the criteria. As stated previously, state-induced costs
represent estimated costs of complying with existing state standards
for the control of non-hazardous wastes. Other Federally induced costs
represent costs of complying with existing Federal regulations other
than Section 4004. Criteria~-induced costs are those costs of comply-
ing with Section 4004 that exceed the compliance cost for state and
other Federal standards. The individual capital as well as annual
operating and maintenance costs which comprise the annualized solid
waste cost are shown in each specific section. The results of these

studies are summarized in Tables VII-2 through 4.

Table (-2 shows the cost impact of Section 4004 on these three
industries by criteria. A range of costs may appear because in some
cases, two scenarios were costed out for wetlands. One scenaric
assumed all facilities currently disposing of their wastes in wetlands
would not be issued NPDES permits. In this case, closure of existing
facilities and the establishment of new sites outside the wetland area
were costed out. The second scenario assumed all facilities would be
granted NPDES permits. Here, additional technical requirements were
considered necessary to meet the ground-water and surface water crite-
ria, but no costs were attributed directly to the wetlands craiteria.
It should be noted here that the approach utilized in these selected
industry studies varies from that previously employed in this document
Because two of the three industries affected by the wetlands criteria,
-~ mining and coal-fired wutilities -- handle their own disposal
operations and cannot depend on municipal or private facilities for
disposal, denial of a NPDES permit would require closure of the
existing facility and establishment of a new facility outside the
wetlands area. The economic impact analysis, however, covered all
national disposal and assumed, if sites in wetlands were closed,
wastes could be diverted to existing facilities meeting the criteria.
It was not possible to predict either the alternative disposal options
available to these facilities or the number of new facilities that

would be required.



Table C-3 breaks these total national costs down and indicates
what portion of the total costs are attributable to existing state and
other Federal regulations, and what portion are Federally induced

costs.

Table C-4 indicates the increase 1in disposal cost per metric

ton of waste along with the increase in cost per unit of product.

MINING INDUSTRY

The mining industry produced an estimated total of 1.3 billion
metric tons of non-hazardous waste in 1975. Ten industries generated
91% of all non-hazardous mining solid wastes (excluding coal mining
wastes). These ten industries are: copper, 1iron ore, molybdenum,
gold, lead, zinc, phosphate, clay, stone, sand, and gravel. Table

VII-5 indicates non-hazardous waste quantities from each industry.

It is estimated that it will cost the ten largest waste producing
mining industries between a total of 467 million and 928 million
dollars in annualized costs to meet the combined state, Federal and
Section 4004 criteria. Between 183 and 635 million of these costs are
attributable to existing state and other Federal regulations. The
Federally induced portion of these costs range between 284 and 293
million. These are costs which will be incurred by the mining indus-
try beyond their current solid waste expenditures to meet the flood-
plains, wetlands, closure, surface and ground-water requirements of
Section 4004 for all facilities. The major assumptions used to derive

these costs are listed below according to criteria.
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Costs attributable to Section 4004 Criteria and other state and
Federal legislation were determined by using the concept of a model
plant because a detailed site-by~-site study was not possible. It is
recognized that many mines will not meet the model plant specifica-
tions; however, the costs derived through the methodology are assumed
to be reasonable averages. Model plants were developed for each of
the 10 major mineral industries. These plants represent a typical
production level, with typical guantities of tailings and mine wastes
generated. Model plants also reflect any current control methods to
the extent that they are practiced within the industry. Most mining
industries are now using some control technologies to satisfy at least

some portion of the Section 4004 criteria.

The copper, iron ore, gold, lead/zinc, clay, and stone industries
have minimal diversion ditching to prevent surface waters from reac-
ting with overburden piles. These industries also have minimal clo-
sure practices for overburden, usually involving grading and revegeta-
tion. Twenty percent of the facilities in these mining industries are
assumed to use diversion ditching and ten percent are assumed to use
closure practices. It is assumed 80 percent of the molybdenum indus-
try makes use of diversion ditches and 80 percent of the molybdenum
and 80 percent of the phosphate industry commonly grade and revegetate
their overburden. Unlined ponds are assumed to be the baseline con-
trols used by clay, sand and gravel tailings. Minimal closure of
tailings ponds is practiced by 10 percent of the clay, sand, and

gravel industry.

The additional control technologies necessary to meet the Section
4004 Criteria were formulated and are discussed below along with the

corresponding costs.



TABLE C-5

ESTIMATED MINING INDUSTRY PRODUCTION AND NONHAZARDOUS
WASTE QUANTITIES (1,000 metric tons/year)

Mining No. of §s Nonhazardous wastes**
1ndustry mines Product Tallings Mine wastes Total
Copper 61 4,237 627,900 627,900
Iron ore 68 80,160 234,800 234,800
Molybdenum 3 55 10,740 10,740
Gold 99 0.021 2,740' 8,408 11,148
Lead/zanc 33/36 16,840 4,778 4,778
Phosphate 47 44,500  62,500"" 150,200° 212,700
Clay 1,249 39,770 2,275 33,760 36,035
Stone 5,584 815,400 Negligable 66,160 66,160
Sand and

gravel 7,007 718,000 35,900 Negligible 35,900
Coal 6,459 573,300 T 1
other t* 829,000  21,840° 97,730% 119,570
Total 125,255 1,234,476 1.359,731

'Represents tailings from gold placer mining. Other gold

mining tailings are considered hazardous.

*Fifty percent of tailings from other mining industries are
considered to be nonhazardous.

§

Thairty percent of all phosphate mine waste 1in Florida 1is

consxdered hazardous (1.e., thought to contain radium 226 that
emits radioactivity in excess of a proposed 5 picocurie per gram
standard) and thus is not included in this number.

1Coa1 mine wastes are regulated by the Surface Mining Control

and Reclamation Act and were not considered in this study.

The

March 13, 1979, Federal Register contains the Permanent Regulatory

Program of Surface Coal Mining and Reclamation Operations.

Esti-

mated costs of control methods for nonhazardous wastes from coal
mining are presented in a report entitled "Permanent Regulatory
Program of the Surface Mining Control and Reclamation Act of 1977,
Final Regulatory Analysis (OSM-RA-1), March 1979."

e

to be nonhazardous.

All mine wastes from other mining industraes are considered

Lad
The quantitles shown were taken from "Study of Adverse

Effects of Solid wastes from All Mining Activities on the
Environment."”

+t
5§

The guantities represent 1975 statistics based on
Tables 2 and 11 of the preprint from the 1975 Bureau of Mines
Minerals Yearbook.

Includes more than 20 industries.

These quantities represent the final products from the

mining industries (e.g., concentrate from beneficiation plants}
with the exception of gold which represents the pure product.

“Represents sand tailings.

c-18



Ground Water

It was assumed the construction of diversion ditches would be
sufficient to direct water away from overburden and waste rock dispos-
al areas and protect the ground water.

In order to determine the control technologies required for
industries which generate non-hazardous tailings, an evaluation of the
water table is necessary to determine whether leachate from existing
unlined tailings ponds would adversely affect the gquality of the
ground water. Regional percentages were calculated which reflect the
percentage of land with high and low water tables. The degree to
which a tailings pond will have an adverse impact on the ground water
was determined by the region in which the industry is located. Tail-
ings ponds located in geographical regions with 1low ground-water
tables were assumed to need no additional controls to protect ground
water.

A site evaluation consisting of a hydrogeological survey, permea-
bility tests, evaluation and report would be necessary to determine
the actual impact on ground water for tailings ponds in areas with
high water tables. It is estimated that 80 percent of the site evalu-
ations would show an insignificant impact, with the accompanying
recommendation that monitoring wells should be installed and data
collected quarterly at these sites. These wells would be installed as
a precautionary measure to insure that no contamination occurs at a
later time. It is assumed the remaining 20 percent of the evaluations
would indicate significant ground-water impact, with the result that
these sites would be required to install collection wells for the
leachate to prevent ground-water contamination, and install monitoring
wells in appropriate 1locations to perform guarterly checks of the
leachate collection system.



It is estimated the total annualized cost for the mining industry
to meet the state and criteria ground-water requirements is 116-
123 million dollars. The distribution of the costs among the 10 major

mineral industries can be seen in Table C-6.
Surface Water

It is assumed that the same construction of diversion ditches
around mine waste piles used to protect ground water would also pre-~
vent surface runoff from interacting with the wastes and carrying them
as suspended solids into surface water. These costs have been equally

divided between the two criteria.

An unlined tailings pond is the current control technology for
all mining industries producing non~hazardous tailings with the excep-

tion of gold placer mines located primarily in California and Alaska.

The cost of complying with the surface water criterion includes
the construction of tailings ponds for the placer mine industry as
well as the construction of diversion ditches around existing ponds
and the upgrading of the existing pond dikes by compaction, soil
coverage, and revegetation. The diversion ditches would direct waters
away from tailings ponds to prevent the dikes from being weakened or

washed out and reduce the chances of overflow.

It is estimated that the total annualized cost for the mining
industry to meet the surface water «criterion is approximately 35
million dollars. All these costs are attributable to the Clean Water
Act. The distribution of the costs among the 10 major mineral indus-

tries is shown in Table €-6.
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TABLE C-6

ESTIMATED TOTAL BASELINE AND GOVERNMENT-INDUCED COSTS
BY INDUSTRY AND BY CRITERION (1,000 dollars)

Coats attributable to government regulations {above baseline)*

Ground water Surface water WetTands Total
.  NPDES NPOES NPDES NPDES NPDES WPBES WPDES
Baseline permit permit permit permit permit permit permit

Mining industry couts granted  denied granted  denied denied Floodplains  Closure granted denied
Copper

Total capital 94 185 185 185 185 181,300 181,670 81,670

Annual O&M 2,239 10 10 10 10 21,156 21,170 21,170

Total annuslized 2,250 37 17 17 17 41,710 7,044 47,844
Iron Ore

Total capital 134 384 264 264 264 26,700 4,500 187,300 193,04 219,620

Annual O&M 1,028 33 14 14 14 15,800 224 18,580 18,851 34,632

Total annualized 1,044 8s 50 50 50 19,200 823 43,740 44,698 63,863
Molybdenum

Total capital 1,960 3 3 3 3 4,960 4,966 4,966

Annual O&M 129 3 1 1 1 630 632 632

Total annualized 369 1 1 1 1 1,230 1,232 1,232
Gold

Total capital 6 1,947 1,947 s,286 5,286 1,044 5,297 13,574 13,574

Annual O 19 208 208 265 265 54 (314 1,137 1,137

Total annualized 9 628 628 1,042 1,042 110 1,388 3,168 3,168
Lead/z2inc

Total capital 26 65 52 52 52 30 419 3,628 4,164 4,191

Annual OuM 43 8 4 4 4 10 22 532 566 592

Total annualized 48 17 13 13 13 35 95 1,174 1,29% 1,330
Phosphate

Total capital 59 1,338 19 119 119 137,000 2,828 29,143 164,92¢

Annual OtM 7,435 181 7 7 7 383,400 141 4,059 387,203

Total annualized 7,445 418 28 28 28 407,300 650 9,226 416,136
Clay

Total capital 17,515 9,109 18,317 4,00) 16,320 7,891 18,240 61,96) 55,563

Annual O&M 1,431 923 291 201 2,977 397 3,259 7.757

Total annualized 3,955 2,861 1,739 1,040 5,743 2,050 7,081 18,775
Stone

Total capital 1,300 16,630 2,500 2,500 2,500 10,840 16,350 37,330 72,810 €9,520

Annual OtM 600 1,988 125 125 125 5,000 822 6,671 9,606 12,743

Total annualized 734 5,559 650 650 650 7,200 4,250 1¢,500 959 27,250
Sand and gravel

Total capital 310,800 310,800 101,830 87,970 60,590 345,100 289,800 1,047,530

Annual Om 17,800 34,300 34,300 5,092 4,399 3,00 17,300 56,692

Total annualised 87,900 101,100 101,100 33,336 28,800 15,530 113,000 80,390 327,026
Other

Total capital 43,060 35,103 32,500 12,643 10,040 25,150 37,810 75,330 160,006

Annual OsM 3,180 3,727 3,560 671 503 41,020 1,896 6,966 13,260 53,948

Total annualized 10,920 11,123 10,540 3,750 3,166 45,500 12,100 20,540 47,5123 91,84¢
Total

Total capital 473,619 383,970 357,479 141,193 110,422 276,630 415,942 B2B,64%5 1,769,756 1,989,118

Annual OM 34,978 41,887 39,152 6,480 5,529 451,257 20,856 62,128 131,351 578,922

Total anhualized 120,104 122,923 115,908 40,646 34,827 500,508 133,078 225,94) 522,590 1,010,264

.

In columne whers numbers are left blank, the industries are not affected by these criter:ia

These costa do not include nonhazardous waste control costs for the coal mining industry

Mote: Some total annualized cost numbers in this table and those shown in Tabie 5 are slightly different due to
rounding component costs.

»...70-. costs include estimated expenditures for stabilization of overburden returned to the mine site.



Wetlands Portion of the Surface Water Criteria

Two scenarios are considered for tailings and other mine wastes
located in wetlands. One scenario assumes that NPDES permits will be
granted to all mining industries located in wetlands, allowing solid
wastes to be disposed of within the area. The second assumes that no
NPDES permits will be granted and that all mining wastes generated in
wetlands will have to be transported out of the area.

The specific industries located in wetlands were calculated from
the percentages presented in Table IV=-27 (Volume I) of this Environ-
mental Impact Analysis. If additional information was available re-
garding the locations of these mineral industry facilities relative to
the wetlands, it was used. For example, although 46 percent of
Florida is wetlands, the majority of the Florida phosphate industry is
located in these wetlands; therefore, it was assumed 90 percent would

be affected by the wetlands portion of the surface water criteria.

It was assumed that if facilities were permitted to remain in the
wetlands (Scenario 1), additional monitoring wells would be installed
around mining waste piles as a precautionary measure. Dikes around
tailings ponds permitted to stay 1in the wetland would upgrade into a
3:1 slope structure. It is estimated Scenario 1 will cost the mining
industry approximately 13 million dollars in annualized costs to in-
stall these additional control technologies.

If the NPDES permit was denied (Scenario 2), the mine would be
required to close the existing site, and purchase land for the con-
struction of disposal facilities for tailings and mine wastes outside
the wetlands. It is assumed wastes from all mining industries located
in wetlands would be trucked a distance of 16 km. A distance of 32 km

was assumed for wastes from the Florida phosphate industry.

Due to the distance involved, the tailings slurry would require

thickening to a 70 percent solid before it is transported by truck.



The estimated cost to the mining industry for Scenario 2 is 500

million dollars in annualized solid waste costs.

Floodplains

Diking is the principal method selected to protect both tailings
ponds and mine wastes from washout by the 100 year flood. For mine
wastes, a 3 meter high, 3:1 slope dike would be constructed around
accumulated plus newly generated waste. Based on a national average,
it was assumed that three sides of a mine waste pile would require
diking with the fourth side of the pile located against a natural bar-

rier.

Dikes are the current control technology for tailings ponds.
Measures necessary to prevent washout by the 100 year flood include
upgrading of existing pond dikes to a 3:1 slope, compacting, covering
these dikes with 0.6 meters of soil and seeding and fertilizing to
prevent erosion.

It was assumed that 5 percent of all mining industries are lo-
cated in floodplains. This is based on the estimated average per-
centage of land in the United States that is within floodplains. This
average percentage figure is considered adequate since the location of
mining operations is based solely on mineral deposits rather than
proximity to the population, transportation or process requirements

(such as large sources of water).

It is estimated that it will cost the mining industry 133 million
dollars in annualized solid waste costs to comply with the floodplain
criteria.

Air Quality

Current disposal practices were assessed for their impact on air
quality. It was assumed that no additional controls would be nec-

essary to protect air quality.



Mine wastes are not likely to pose an air quality problem and
closure requirements would satisfy long-term protection against fugi-
tive dust.

Tailings from clay, phosphate, sand, and gravel industries and
newly built gold placer mine tailings ponds are or will be con-
tained in small ponds and are nearly all located in non-arid regions.
As a result, the pond surface remains wet a majority of the time due
to the addition of new tailings and the fact that the precipitation
rate exceeds the evapotranspiration rate for these areas. Other
tailings ponds containing hazardous waste may have a fugitive dust

problem but are not addressed in this report.
Closure

It is assumed that accumulated and newly generated non-hazardous
mine waste will be closed with 15 cm of soil cover and that the soil
will be revegetated. Regrading, compaction, soil coverage, soil
amelioration and seeding would be required for the accumulated mining
waste. Newly generated waste would be spread out, compacted, covered
with soil, and revegetated on a continual basis. It 1s recognized

that arid, barren areas of the country would not require top soil and

full revegetation. Sand or similar cover and scrub brush would be
sufficient. It is assumed the 15 cm of soil 1is a reasonable average
cost.

Closure of tailings ponds includes dewatering of the pond, soil

coverage, compaction and revegetation.
The estimated cost of closure is 226 million dollars on an annua-
lized basis. This cost is high due to the large number of accumulated

mining waste piles.

Combined Cost of Criteria

As previously stated, the range of costs for the entire mining
industry to meet the combined State, Federal, and Section 4004 cri-
teria is 523 million to 1.0 billion dollars. These costs are con-—
sidered to be the maximum costs of compliance with Section 4004.

C-24



Certain costs could be reduced depending on the enforcement
approach taken by the States and the adopted compliance schedule.
Approximately 120 million dollars was included in the floodplain
criteria costs forlprotection of clay, stone, and sand and gravel
wastes against the 100 year flood. Because these wastes are present
as natural constituents of riverbeds, these costs may not be incurred.
In addition, <closure costs, one of the highest individual criteria
costs could be reduced if certain mine waste piles were allowed to

remain as is in isolated and barren areas.

COAL-FIRED UTILITIES

The coal-fired wutility industry produces two major streams of
waste: ash and flue gas desulfurization (FGD) sludge. In 1977,
approximately 62 million metric tons of ash and 2.5 million metric
tons of FGD sludge were produced by approximately 400 plants producing
approximately 200,000 MW of power. It is estimated by 1985 that the
350 new plants coming on line will increase this national total to 70
million metric tons of ash and 10 million metric tons of FGD sludge.

It was estimated that the wutility industry will incur costs
between 159 and 246 million dollars in annualized solid waste costs to
upgrade existing facilities and build new facilities to comply with
combined state, Federal and Section 4004 standards. The three crite-
ria having the greatest impact on this industry are ground water,
floodplains, and the wetlands portion of the surface water criteria.
It is assumed that the industry is currently practicing closure of
existing disposal facilities which comply with the Section 4004 clo-
sure requirements.



These national estimates were extrapolated from unit costs de-
rived from a model plant approach. A 1000 MW capacity was used for
this purpose. Average dollar per kw capital investment costs for
solid waste disposal and dollar per ton annual operating costs from
these model plants were developed based on average annual qguantity of
187,000 metric tons of ash and 162,000 metric tons of sludge.

A power-rating-size cost adjustment factor was used to offset any
economies of scale which may exist for new 1000 MW plants coming on
line but not for existing plants with an average capacity of 500 MW.
It was assumed a capital cost of $1.00/MW for a 1000 MW plant would
equal $§1.32 and an annual operating cost of $1.00/ton of waste would
equal $1.39 for a 500 MW plant. An average of $1.35 was applied to

annualized costs to more accurately reflect costs.

Utility wastes are ultimately disposed of in ponds or landfills
which can be lined or unlined. Four disposal methods are assumed to
be representative of current disposal practices for disposition of ash
alone and ash in combination with FGD sludge. For utilities genera-
ting only ash, it is assumed 35 percent pond the ash and 51 percent
landfill it. The remaining 14 percent of the industry incurs no cost
for ash disposal since resource recovery is practiced. For utilities
generating ash and FGD sludge, 54 percent are assumed to pond the

combination and 46 percent are assumed to landfill it.

National solid waste disposal costs for new plants coming on line
through 1985 are broken down to show cost of disposal attributable to
current practices, costs attributable to existing state solid waste
and other Federal regulations, and compliance costs with the Criteria.
It is assumed the new plant's disposal facility will be built for the
entire 30 year life of the utility.



Existing facilities are examined based on available data regard-
ing current disposal practices. Estimates are made for the number of
facilities failing the Section 4004 criteria. Average costs for
closing and upgrading are developed. It is assumed existing disposal
facilities are built in 1l0-year cells and that utilities have utilized

5 years of this 10 year life.

Ground Water

The control technologies assumed necessary to meet the ground
water criteria are clay lining (.6 meters), monitoring wells and
leachate collection and treatment facilities. It is assumed that 67
percent of all new facilities will require liners while the remaining
33 percent will locate land where natural conditions provide suffici-
ent protection. It was assumed existing facilities 1lining their
disposal sites or chemically fixing their FGD sludge will meet the
ground water criteria. The remaining facilities were subject to the

same 67 percent failure, 33 percent compliance probability.

It is assumed that monitoring wells will be installed at all new
and existing facilities. Due to the large volume capacity and area of
utility disposal facilities seven sampling wells are assumed per site,
Quarterly sampling costs are included as are annual operating and

maintenance cost.

Upgrading these existing facilities failing the ground-water
criteria entails removal and temporary storage of existing waste as

well as the purchase and placement of liner materials.



Annualized ground-water costs for the coal~-fired utility industry
were assumed to be $48 to $53 million for new facilities ands$37 to
$52 million for existing facilities.

The range exists for ground-water criteria because three scenar-
ios were tested for compliance with wetlands portion of the surface
water criteria. All facilities located in wetlands were assumed to be
a total subset of the sites affected by the ground water criteria;
therefore, assumptions concerning different closure options affected
ground-water costs. As the distance from the plant to the disposal
facility increases, capital and operating expenses increase. In
addition, it is assumed the farther the facility is located from the
plant, the higher the probability is for locating impermeable soil.
It is assumed that for facilities moving 8 km from the plant, 50
percent will locate land with indigenous clay soil and 50 percent will
require lining. For plants moving 16 km from the plant, it is assumed
only one out of three will require 1lining. The various wetlands
options also affect the floodplain criteria costs. It is assumed
sites five to ten miles from the facility will not require protection

against washout.
Wetlands

The degree to which coal-fired utility disposal facilities would
be likely to locate disposal facilities in wetlands and violate sur-
face water criterion was determined by using the Wetlands Map by U.S.
Water Resources Council. Based on sample testing, it was assumed all
facilities located in Arkansas, Florida, Georgia, Louisiana, North
Carolina, North Dakota, South Carolina, South Dakota, Texas and
Wisconsin would be affected by the wetlands provision and facilities
in the remaining states would not. Approximately 60 plants or 20
percent (25,500 MW) of capacity coming on line by 1985 were determined
to be located in these twelve wetlands states. It was estimated that
approximately 115 utilities or 25 percent (50,000 MW) of existing

sites were in these twelve states.



The distances from the plant these disposal facilities must
move are unknown and will vary. Where wetlands are highly dense, it
is assumed the disposal facility will be relocated 16 km from the
plant; other sites in less dense wetlands areas are assumed to be able
to locate disposal sites 8 km.

Three scenarios were examined for wetlands.

The first case assumed all- facilities in wetlands would be denied
NPDES permits and forced to move their disposal facility outside of
the wetland, with 50 percent of these facilities moving 8 km from the
plant and 50 percent moving 16 km.

The second scenario assumed sites located in Louisiana, Texas,
Florida, North and South Carolina would be granted NPDES permits due
to the ubiquitous nature of wetlands in these states. In this case,
35 of the 60 new facilities and 30 of the 115 existing sites will be
granted NPDES permits., The remaining facilities in each case are

assumed to move 8 km.

The last scenarioc examines the costs were all facilities granted
NPDES permits. In this case no costs are incurred for the wetlands
criteria. Technical costs for upgrading facilities remaining in the

wetlands appear under the ground water criterion.

The total annualized cost for compliance with the wetlands por-
tion of the surface water wetlands criteria ranges between 14 and 39
million dollars for new facilities and 30and 62 million dollars for
existing facilities. These are all costs attributable to the Clean
Water Act.

Floodplains

It is assumed that 100 percent of all coal-fired utility disposal
sites will be or are located 1in floodplains. A 3 meter dike is as=-
sumed to be a sufficient average height to protect against the flood-

waters.
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It is assumed that landfill disposal sites do not employ any con-
trols against wash out by the 100 year flood; therefore, the entire
cost of the dike will be a compliance cost assigned to the floodplain
criterion.

Surface impoundments, on the other hand, are normally built with
2:1 sloped dikes to contain wastes. It is assumed that these dikes
will be upgraded to a 3:1 slope to prevent weakening and erosion of
the dike. This incremental cost is attributable to the ffoodplain

criteria.

Total floodplain compliance costs for new and existing facilities
are $30 to $40million.

Combined Cost of the Criteria

As previously stated, the combined cost for the coal-fired utili-
ty industry will be between $159and $246million dollars in annualized
solid waste costs. These are reasonable maximum costs based on the
assumptions regarding the technologies necessary to bring existing arnd
new sites into compliance with the criteria. These costs are based on
full compliance of all open dumps and may be reduced depending on
State action and compliance schedules. No unusual circumstances
exist, such as the accumulated waste piles in the mining industry,

whose costs could be eliminated to reduce these estimated any further.

IRON AND STEEL INDUSTRY

The iron and steelmaking industry produces an estimated 50 mil-
lion metric tons of non-hazardous solid waste per year. However, due
to commercial sale and/or in-plant recovery of over 60 percent c¢f
these solid wastes the industry disposes of only 16.5 million metric
tons. Table C-7 shows the estimated quantities of non-hazardous
solid waste generated and disposed of by the iron and steelmaking
industry.



There are currently over 150 iron and steelmaking plants in the
United States. It is estimated that it will cost this industry ap-
proximately $36 million in annualized costs to comply with state,
Federal and Section 4004 criteria. The two criteria responsible for
these costs are the ground water and--to a much lesser extent--flood-

plain criteria.

These costs were estimated by using a model plant with an annual
raw steel production of 2.5 million metric tons and annual waste
generation of approximately 305,000 metric tons. A landfill design
life of 5 years was chosen to provide a representative basis from
which to extrapolate steel industry disposal costs on a national

basis.

The most common disposal practice in current use is to dump/land-
fill the various wastes. It was assumed that sites will not be closed
and relocated as a result of the criteria. Existing sites failing the
criteria will be upgraded as necessary. It is also assumed that 50
percent of the sites will remain onsite (on or adjacent to the plant

ground) and 50 percent offsite.

It was assumed that approximately 15 percent of offsite iron and
steel disposal sites (or 8 percent of all iron and steel disposal
sites) are presently designed and operated in a manner which meets the
Section 4004 criteraia. The remainder will require upgrading to meet
the ground water and floodplain criteria as discussed below.

Ground Water

The ground-water criteria will have the greatest impact on the
iron and steel industry. It was assumed 100 percent of onsite and 85
percent of offsite disposal areas will require additional site con-
trols to provide for ground water protection. Site preparation, land
clearing, surface runoff, ditching, clay lining, 1leachate collection,
monitoring wells, closure and revegetation are the additional costs to

prevent ground water contamination,

The annualized costs for the steel industry to meet the ground
water criterion are $36 million.
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Floodplains

The floodplain criteria is assumed to affect 15% of onsite dis-
posal areas (8% of the entire industry). The control technology re-
quired to protect against inundation by the 100 year flood 1is a 3

meter dike.

National annualized costs for the steel industry to meet the
floodplain criterion are $274,000.

Closure

The iron and steelmaking industry does not currently practice
closure and revegetation. However, this practice was assumed to be
necessary for land reclamation as well as final ground water protec-
tion. Of the $36 million shown for annualized ground-water protection

costs, $5.3 million covers closure and revegetation requirements.

Combined Cost of the Criteria

The total costs of $36 million in annualized costs is a reasona-
ble maximum cost based on the stated assumptions regarding technolo-
gies necessary to bring iron and steel disposal facilities into com-
pliance with the Criteria. The $36 million assumes immediate upgrad-
ing of disposal sites and is subject to change based on State action

and compliance schedules.



B. A STUDY OF THE COST IMPACTS OF SECTION 4004 OF THE RESOURCE
CONSERVATION AND RECOVERY ACT (RCRA) ON THE DISPOSAL OF NON-
HAZARDOUS WASTES FROM MINING

1. Summary

The main objective of this study 1is to present estimated total
capital and annual operating costs of solid waste disposal technolo-
gies for mining industries that will satisfy the criteria set forth in
Section 4004 of the Resource Conservation and Recovery Act (RCRA).
This study partially satisfies Section 8002(f) of RCRA, the require-
ments of which are delineated in the following excerpt from Section
8002(f):

The Administrator, in consultation with the Secretary of the
Interior, shall conduct a detailed and comprehensive study
on the adverse effects of so0lid wastes from active and
abandoned surface and underground mines on the environment,
including, but not limited to, the effects of such wastes on
humans, water, air, health, welfare, and natural resources,
and on the adequacy of means and measures currently employed
by the mining industry, Government agencies, and others to
dispose of and utilize such solid wastes and to prevent or
substantially mitigate such adverse effects. Such study
shall include an analysis of -

(1) the sources and volume of discarded material gen-
erated per year from mining;

(2) present disposal practices;

(3) potential dangers to human health and the environ-
ment from surface runoff of leachate and air pol-
lution by dust;

(4) alternatives to current disposal methods;

(5) the cost of those alternatives in terms of the im-
pact on mine product costs; and

(6) potential for use of discarded material as a sec-

ondary source of the mine product.



This study essentially fulfills analyses (2), (4), and (5) above
and completes the requirements of Section 8002(f) by augmenting a
recently completed comparison study, currently under final EPA
review, entitled "Study of Adverse Effects of Solid Wastes from
All Mining Activities on the Environment," prepared under EPA Contract
No. 68-01-4700.

The author of this report used professional judgment to deFermine
the split between hazardous and non-hazardous wastes. Any assumptions
and estimates made were not intended to reflect EPA decisions regard-
ing final classification of these mining wastes but were made for cos-
ting purposes. In addition, the author asserts that these mining
wastes which it judges would fail the proposed hazardous characteris-
tics, or which were included in the proposed hazardous wastes in the
December 18, 1978, proposed hazardous waste regulations, were excluded
from consideration in this study addressing the cost impact of Section
4004. The disposal technologies used in this report were not assumed
to be the only design standards which meet the performance criteria
for disposal of non-hazardous wastes under Section 4004, but were one

set of alternative technologies which would meet the criteria.

This study focuses on the following 10 mining industries:
copper, iron ore, molybdenum, gold, 1lead, =zinc, phosphate, clay,
stone, and sand and gravel. These 10 industries contribute about
91 percent of all the mining solid wastes assumed to be non-hazardous
(excluding coal mining wastes), as shown in Table Cc-8. This table
exhibits the quantities of non-hazardous wastes from each industry.
All mine wastes (overburden and waste rock) from these industries are
considered non-hazardous, with the exception of about 30 percent of
the phosphate overburden generated in Florida, which is considered
hazardous. (The hazardous designation is based on the criteria that
the overburden contains radium that emits levels of radioactivity that
exceed a proposed standard of 5 picocuries per gram. The value of 30
percent was estimated by the author based on information and a report
entitled "Radioactivity of Lands and Associated Structures" from the

University of Florida for the Florida Phosphate Council.) Only four



TABLE C-8

ESTIMATED MINING INDUSTRY PRODUCTION AND MONHAZARDOUS
WASTE QUANTITIES (1,000 metric tons/year)

Mining No. of §s Nonhazardous wastes**
industry mines Product Tailings Mine wastes Total
Copper 61 4,237 627,900 627,900
Iron ore 68 80,160 234,800 234,800
Molybdenun 3 55 10,740 10,730
Gold 99 0.021 2,740 8,408 11,148
Lead/2a1nc 33/36 16,840 4,778 4,778
Phosphate 47 44,600  62,500"" 150, 200° 212,700
Clay 1,249 39,770 2,275 33,760 36,035
Stone 5,584 815,400 Negligaible 66,160 66,160
Sand and

gravel 7,007 718,000 35,900 Negligible 35,900
Coal 6,459 573,300 b A
other t* 829,000 21,840 97,730¢ 119,570
Total 125,255 1,234,476 1,359,731

*
Represents tailings from gold placer mining. Other gold
mining tailings are considered hazardous.

*Fifty percent of tailings from other mining industries are
considered to be nonhazardous.

§'rhirty percent of all phosphate mine waste in Florida 1is
considered hazardous (i.e., thought to contain radium 226 that
emits radioactivity in excess of a proposed 5 picocurie per gram
standard) and thus is not included in this number.

“CO&l mine wastes are regulated by the Surface Mining Control
and Reclamation Act and were not considered in this study. The
March 13, 1979, Federal Register contains the Permanent Regulatory
Program of Surface Coal Mining and Reclamation Operations. Esti-
mated costs of control methods for nonhazardous wastes from coal
mining are presented in a report entitled "Permanent Regulatory
Program of the Surface Mining Control and Reclamation Act of 1977,
Final Regulatory Analysis (OSM-RA-1), March 1979."

QAll mine wastes from other mining industries are considered

to be nonhazardous.
"k
The quantities shown were taken from "Study of Adverse

Effects of Solid Wastes from All Mining Activities on the
Envaironment.® The guantities represent 1975 statistics based on
Tables 2 and 11 of the preprint from the 1975 Bureau of Mines
Minerals Yearbook.

**Includes more than 20 industries.
§§'rhese quantities represent the final products from the
mining industries (e.g., concentrate from beneficiation plants)

with the exception of gold which represents the pure product.

‘1Repre:ents sand tailings.
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of the industries ~- clay, sand and gravel, gold (placer mines only),
and phosphate (sand tailings) —-- generate non-hazardous tailings (ben-
eficiation wastes}). Non-hazardous wastes from all other domestic
mining industries, constituting the remaining 9 percent of non-

hazardous mining wastes, are shown in various tables in this study as

"other industries,"” No hazardous wastes are addressed in this
report.
The costs are divided, for each criterion, into national

baseline costs; national state~ and other Federally induced costs;
and national 4004 (criteria induced) costs (Table VII-9). The base-
line costs represent estimated costs of control methods already
in use by the industry =-- tailings ponds, diversion ditches, closure
practices -- that satisfy or partially satisfy any of the six 4004
criteria. State-induced costs represent estimated costs of complying
with existing state standards for the control of non-hazardous wastes;
other Federally induced costs represent those of complying with Feder-
al regulations other than RCRA. For example, the Clean Water Act of
1977 covers surface waters and the issuing of National Pollutant Dis-
charge Elimination System (NPDES) permits to disposal sites located in
wetlands; therefore, the costs of relocating a facility outside of a
wetland area or protecting surface water are attributable to this
Federal regulation. It should be noted that the costs of control
methods for non-hazardous wastes from coal mining are regulated by the
Surface Mining Control and Reclamation Act of 1877 (SMCRA); therefore,
these costs are not included. Estimates of these costs are presented
in a report entitled "Permanent Regulatory Program of the Surface Min-
ing Control and Reclamation Act of 1977, Final Regulatory Analysis
(OSM-RA-~1)"; this report was prepared to support the final SMCRA re-
gulations (Federal Register, March 13, 1979). Criteria-induced costs
are those costs of complying with Section 4004 that exceed the compli-

ance costs for state and other Federal standards.
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The three cost categories presented in this report are total
capital, annual operation and maintenance, and total annualized solid
waste disposal costs. The last is the sum of annualized capital and

annual operation and maintenance costs.

As shown in Table C-9, baseline costs for ground water are mini-
mal when compared with the costs induced by state and Federal regula-
tions. Baseline costs for surface water, however, are considerably
greater because of the surface water protection afforded by existing
tailings ponds at mine sites. There are no baseline costs for flood-
plains and air quality because practically no controls are specifi-
cally in use to satisfy these criteria. Some industries do employ
measures that satisfy the Section 4004 closure requirements; however,
it is estimated an additional capital cost of $829 million would be
required to meet the Section 4004 closure criterion. (Closure in this
study includes soil coverage of a depth of 0.15 meter. If 0.6 meter
of soil material is used, total closure costs are estimated at $1.84
billion.)

National baseline capital costs of non-hazardous waste control
for all mining industries are estimated at $474 million. The annual-
ized baseline control costs are an estimated $120 million. National
state~ and other Federally induced capital costs are estimated at
$667 million 1if NPDES permits are granted for facilities located in
wetlands and $891 million if these permits are not granted. Respect-~-
ive annualized costs are $209 million and $698 million. The total Sec-
tion 4004 or Criteria-induced costs are estimated at $1.101 billion
(NPDES permits granted) and $1.097 billion (NPDES permits denied).

Respective annualized costs are $314 million and $312 million.

The NPDES permit granted scenario exhibits a higher Criteria-
induced cost than the NPDES permit denied scenario due to additional
environmental controls required in a wetland. The state- and other
Federally induced costs, however, reflect the true costs of relocating

outside of a wetland.



2. Development of Model Plants

Costs attributable to Section 4004 criteria and other state and
Federal legislation were determined by using the concept of a model
plant, because a detailed, site-by-site study was beyond the scope of
this report. For each of the 10 major mineral industries, a model
plant was developed that represented a typical production level and
the quantities of tailings and mine wastes generated. Production lev-
els were obtained from the Minerals Yearbook, and solid waste tonnages
were obtained from available sources and contacts within the mining

industries. 1,2

Figures -1 through ¢-9 display the model plant sizes used in
the study. These model plants include various steps within the process
that generate significant quantities of solid wastes. The horizontal
arrows show the flow from mine site to usable product (e.g., concent-
rate for a smelter);vertical arrows show mine waste and tailings waste
streams. The figures also reflect any current control methods to the
extent that they are practiced within the industry. Each state was
allocated a number of model plants based on the production levels for
that industry within the state. These estimates were later used to
allocate state-induced costs.

The model plant size for the copper industry (Figure C-1) was
determined on the basis of the total solid wastes generated within the
industry and from the fact that 25 out of 61 mines produce 93 percent

2,3

of the Nation's copper. The model plant, therefore, is a typical

mine within the group of 25 major producing mines.

The iron ore model plant size (Figure C-2) was determined by
the same method, but with only 68 mines producing all of the Nation's

. 3
iron ore.

All of the primary molybdenum ore is produced at three mines, and
a model plant size was thus developed from information on actual ton-
nages obtained from the respective mining companies. The tonnages in
Figure (-3 represent a molybdenum mine that uses both surface and
underground mining methods.



The gold ore model plant size (Figure C(-4) was based on the
oroduction figures for only those sites that mine gold as the prin-

cipal ore: 1i.e., actual gold mines.

The lead/zinc industry model plant size (Figure C-5) was based
on combined production levels for the two industries. It is an average
of the model plant sizes for lead and zinc, as determined separately.
The ore to product ratios for the lead and zinc industries shown in
this model plant diagram are not meant to depict these ratios at an
actual mine site; an average of a range of ratios for the two indus-
tries was chosen. The lead model plant size was based on 25 mines
producing 99 percent of the Nation's lead, and the zinc model plant
size was based on 25 mines producing 89 percent of the Nation's zinc

ore.

The clay model plant size (Figure C-7) was determined by two
methods. Mine waste tonnage was calculated as the average of the to-
tal mine wastes produced at all clay mines. Tailings tonnage was cal=-
culated as the average from the production of kaolin and fuller's
earth only, because these are the only clay processes that generate

significant quantities of tailings.4

The model plant sizes for the remaining industries -- phosphate
rock (Figure C-6; crushed, broken, and dimension stone (Figure
c-8; sand and gravel (Figure (-9 ~- were calculated as an average

production size based on the total number of mine sites within the

respective industries.



3. Baseline and Criteria-Induced Control Techndlogies for

Tailings and Mine Wastes at Model Plants

Most mining industries are now using certain control technologies
that satisfy at least some portion of the Federal Section 4004 crite-
ria. These baseline controls are indicated on the model plant block
diagrams for each industry (Figures C-1 through C-9). The copper,
iron ore, gold, 1lead/zinc, <clay, and stone industries have minimal
diversion ditching to prevent surface waters from interacting with
overburden piles. These industries also have minimal closure prac-
tices for overburden, usually involving grading and revegetation.
"Minimal" diversion ditching and closure means that 20 percent (for
ditching) and 10 percent (for closure) of the individual facilities
within the industry are using these practices. Diversion ditching and
closure of overburden primarily protect surface water from pollution

by suspended solids.

The molybdenum industry makes extensive use of diversion ditches,
which are present in about 80 percent of the industry. Both the
molybdenum and phosphate industries commonly grade and revegetate
their overburden. Phosphate mining companies in Florida reclaim all

or nearly all of their overburden.

Unlined ponds are the baseline controls used in the (clay,
phosphate, and sand and gravel industries. In addition to the ponds,
the clay industry practices minimal closure for tailings. The stone
industry produces negligible quantities of tailings and has not been

considered in this study.

The additional control technologies necessary to meet the crite-
ria of Section 4004 have been formulated and are shown in Figures
c-10 through C-15. These various controls are discussed below in
terms of the criterion to which they apply.
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a. Ground Water

A control technology that would meet the Section 4004 ground-
water criterion for overburden and waste rock (Figure (C-10) 1is the
construction of diversion ditches to direct water away from the dis-
posal areas. This control reduces the leaching of materials from
these areas and subsequent pollution of the ground water by diverting

rainwater from prolonged contact with the waste.

In order to determine the control technologies required for
industries that generate non-hazardous tailings, an evaluation of the
water table is necessary to determine whether leachate from existing
unlined tailings ponds could adversely affect the guality of the
ground water. A high/low water table has been delineated for this
purpose. In a particular industry, the degree to which the tailings
ponds will have an adverse impact on the ground water was determined
by the region in which the industry is located. This study assumes,
for example, that in the southeastern section of the country 25 per-
cent of the land has a low water table and 75 percent a high water
table; these percentages are assumed to be reversed in states in the
Southwest. A national summary of these estimated high/low water-table
percentages was prepared for the Northwest, Southeast, Southwest,
Northeast, and Midwest (Table C-10).

TABLE C-10

ESTIMATED REGIONAL PERCENTAGE OF LOW OR HIGH WATER TABLE
USED IN ANALYSIS OF GROUND-WATER CRITERION

Low water High water
Region table (%) table (%)
Northeast 50 50
Southeast 25 75
Southwest 75 25
Northwest 75 25
Midwest 25 75

*These estimates are based on engineering judgment; they were not ob-
tained from referenced material of actual measurements.

C-52



Non-hazardous tailings ponds located in areas with low water
tables are assumed to need no additional controls to satisfy the
ground-water criterion because of the natural filtration of suspended
solids as the leachate perculates through the soil. Ponds in areas
with high water tables could be subjected to a site evaluation (con-
sisting of a hydrogeological survey, permeability tests, evaluation,
and report) to determine the actual impact on the ground water. It is
estimated that 80 percent of the site evaluations would show an insig-
nificant impact, with the accompanying recommendation that monitoring
wells should be installed and data collected quarterly at these sites.
The remaining 20 percent of the evaluations would indicate significant
ground-water impact, with the recommendation that these sites install
further control technologies consisting of collection wells for the
leachate to prevent ground-water contamination. In addition, monitor-
ing wells would be installed in appropriate locations to perform

quarterly checks of the leachate collection system.

b. Surface Water

Control technologies to meet the Section 4004 surface-water
criterion are shown in Figure C-11. Diversion ditches around mine
waste piles would prevent surface runoff from interacting with the

waste and carrying it, primarily as suspended solids, into surface

waters. The tailings pond is a baseline control technology for all
mining industries producing beneficiation wastes. It contains the
tailings and prevents surface-water contamination. One exception is

gold placer mining operations, located primarily in Alaska and Cali-
fornia. Sluiced wastes (tailings) from these operations are the only
nonhazardous tailings within the gold mining and beneficiating indus-
try. These wastes are currently pumped directly to streams and riv-
ers. Control of the tailings from gold sluicing operations could be

accomplished by construction of tailings ponds.

For industries having tailings ponds, further controls to meet
the surface-water criterion include diversion ditches and upgrading
of the pond dikes by compaction, soil coverage, and revegetation. The
diversion ditches would direct waters away from tailings ponds to pre-
vent the dikes from being weakened or washed out and to reduce the
chances of pond overflow. Either situation could cause suspended

solids to contaminate surface waters.
C=-53
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NONHAZARDQUS WASTES

TAILINGS MINE WASTES
~ DIVERSION DITCHES

CROUND =WATER

TABLE
EVALUATION
HIGH LOW
GROUND-WATER GROUND~ WATER
TABLE TABLE
\
NOTHING ADDITIONAL
TO SATISFY RCRA CRITERIA
SITE
EVALUATION
INSIGNIFICANT
IMPACT SIGNIFICANT
///,/’ IMPACT
- MONITORING \
WELLS

- UPGRADE WITH
LEACHATE COLLEC-
TION SYSTEMS

= MONITORING WELLS
Figure C-11

Controls induced by RCRA ground-water criterion covering
nonhazardous wastes from the mining industry.



NON-HAZARDOUS

WASTES
TAlLING INE quTES
- DIVERSION DITCHES - DIVERSION DITCHES
- COMPACTION OF DIKE
- SOIL COVERAGE OF DIKE
- REVEGETATION OF DIKE
Figure Cc-10 Controls induced by RCRA surface-water criterion

covering non-hazardous wastes from the mining industry.

c. Wetlands

Control technologies to meet the Section 4004 wetland crite-
rion are shown in Figure C-12. Two scenarios are considered for
tailings and other mine wastes. One scenario assumes that NPDES per-
mits will be granted to all mining industries located in wetlands,
allowing solid wastes to be disposed of within the area. The second
scenario assumes that no NPDES permits will be granted and that all
mining wastes generated in wetlands will have to be transported out of
the area. Control technologies for the two scenarios are outlined in

the following paragraphs.

NPDES permits granted. It is assumed that monitoring wells,

checked on a quarterly basis, would be installed around mine waste
piles as a precautionary measure to insure protection of the well and
that the dikes around tailings ponds permitted to stay in the wetland
would be upgraded into a 3:1 sloped structure (3 horizontal, 1 verti-
cal). This control would also include dike compaction, soil coverage,
and revegetation (similar to the controls for the surface-water crite-

rion).



NPDES permits denied. This scenario would entail the purchase of

land outside the wetlands to construct disposal facilities for tail-
ings and mine wastes. The additional costs would include the trans-
portation of these non-hazardous wastes to the new sites. It is as-
sumed that the wastes from all mining industries located in wetlands
would have to be trucked a distance of 16 kilometers one way, with the
exception of wastes from the Florida phosphate industry, which is
located in areas of extensive wetlands. The assumed trucking distance

in this case is 32 kilometers one way.

Because of the distances involved, pumping the tailings to the
new facility is not considered feasible. The control method described
here includes thickening the tailings slurry to a 70 percent so0lids
sludge before it 1is transported by truck. Overflow from the centri-

fuge would be pumped to storage tanks as recycle water.

In addition to trucking the newly generated tailings to new
disposal facilities that meet Section 4004 criteria, the scenario
includes closing the existing tailings ponds (pond free water pumped
off, pond allowed to drain, 0.15 meters of soil uniformly graded over
the pond, and revegetation). Closure measures for the relocated
disposal facilities at the end of its life are described under the

closure criterion.
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The percentages of the specific industries located in wetlands
were calculated from the percentages presented in Table c-27. (Volume
I) of the EIS; and adjustments to the percentage were based on know-
ledge of locations of these minerals industry facilities relative to
wetlands when this information was available. For example, although
46 percent of Florida is wetlands, the majority of the Florida phos-
phate industry is located within these wetlands; therefore, it was
assumed 90 percent would be affected by the wetlands criterion.

d. Floodplains

Control technologies to meet the Section 4004 floodplains
criterion are shown in Figure C-13.. Diking is the principal method
selected, for both tailings and mine wastes,to satisfy this criterion.
For mine wastes, this entails construction, compaction, soil coverage,
and revegetation of dikes 3 meters high at a 3:1 slope. The dikes
would be built around accumulated plus newly generated mine waste.
Based on a national average, it was assumed three sides of the mine
waste piles (assuming roughly rectangular shapes)would require diking.
In actuality, some waste piles are located against a ridge or ridges
bordering the floodplains; these piles may be protected from floods on
one, two, or three sides. Other waste piles are located in the middle
of floodplains, and dikes would have to be built around their entire
periphery.

NON-HAZARDOUS WASTES
{TAILINGS AND MINE WASTES)

- DIKE CONSTRUCTION

- COMPACTION OF DIKE

- SOIL COVERAGE OF DIKE
- REVEGETATION OF DIKE

Figure (-13.. Control technologies to meet the Section 4004 flood-

plains criterion.



For tailings ponds,the floodplain criterion would require upgrad-

ing the existing pond dikes to a 3:1 slope, compacting, covering these

dikes with 0.6 meters of soil,

erosion.

The percentage of industries

mated on a state-by-state basis. Most

a value of 5 percent, which is
land in the United States
from this value were based on knowledge

with respect to floodplains.

located in

the estimated average percentage
that is within

and seeding and fertilizing to prevent

floodplains were esti-
of the states were assigned
of
floodplains.5 Deviations

of specific mine locations

It is noted that the strategy of upgrading tailings ponds in wet-

lands and floodplains is the same.

the applicable

and floodplains, it was assumed for cost purposes that

Based on the general

mine sites and small percentages of

location of
mines in wetlands

the industries

located in wetlands are mutually exclusive from those 1located in
floodplains.
e, Air Quality

Control methods
c-14.
of the

are shown in Figure
during the active life
after the

protection of the air quality

from revegetating the piles.

closure section.

to prevent adverse
No controls are needed on an
mine waste disposal site.

This method

impacts on air quality
annual basis

Long-term
would result

the

site is retired

is discussed under

Fugitive dust can also be generated by winds blowing across dried

areas of tailings ponds, particularly in

Southwest.

arid regions of the West and

Tailings from the clay and sand and gravel industries are

contained in small ponds and are nearly all located in nonarid regions

As a result,
to the addition of new tailings water and
tion rates exceeds the evapotranspiration
cause the ponds do not dry out and create
controls to protect air quality standards
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the pond surfaces remain wet a majority of the time due

the fact that the precipita-
rate for these areas. Be-
dust problems, no additional

are considered necessary.



NON-HAZARDQUS WASTES

TADLING MINEIWASTES
- KEEPING FREE WATER - NO CONTROLS NEEDED DURING
ON THE ENTIRE PORTION ACTIVE DISPOSAL OF MINE
OF THE TAILINGS POND WASTES. CLOSURE CRITERIA-
INDUCED CONTROLS PROVIDE
FOR LONG~TERM PROTECTION
OF AIR QUALITY
Figure C-14 Controls induced by RCRA air quality criterion cover-

ing non-hazardous wastes from the mining industry.

£. Closure

Control technologies necessary to meet the 4004 closure re-
quirements are shown in Figure (-15. It is assumed that accumulated
and newly generated non-hazardous mine wastes will be closed with 0.15
meters of soil cover and that the soil be revegetated to restore the
land similar to its original condition. With a few exceptions, such
as Florida phosphate, most of the mineral industries have allowed mine
wastes to accumulate in piles since the startup of the mines. The
guantity of these wastes is considerable, depending on the type of
industry and length of time the mines have been in operation; the
copper model plant, for example, has been operating for an estimated
15-year period. (These estimated periods of other industries are shown
later in Table (C-13). The control method for stabilizing these
accumulated mine waste piles would involve regrading to provide
adequately contoured slopes; compaction of this material; coverage

with 0.15 meters of soil; soil amelioration; and seeding to revegetate.
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NON-HAZARDOUS WASTES

TAILING MINE WASTES
- DEWATERING - GRADING AND SURFACE COMPACTION
- SOIL COVERAGE - SOIL COVERAGE
- REVEGETATION - REVEGETATION
Figure C~15 Controls industed by RCRA closure criterion covering

non-hazardous wastes from the mining industry.

The newly generated mine wastes would be spread out, compacted,
covered with soil, and revegetated on a continual basis. These pro-
cedures are similar to the reclamation that is practiced in some in-
dustries. Closure would thus occur regqgularly, so that the wastes
would be "closed”" on a weekly, monthly, or even an annual basis rather

than be allowed to accumulated through the remainder of the mine life.

Procedures for closure of a tailings pond when it is full are
also shown in Figure c-15. Pond free water would be pumped to a
pressurized filtering system to remove solids, and the clarified water
would be discharged to a surface stream or river or used for opera-
tional purposes at the mine or mill. When the drained area was sta-
ble, 0.6 meter of soil would be used to cover the tailings, followed

by compaction and revegetation.

4. Costs and Cost Methodology

This section presents and discusses baseline costs, State- and
other Federal-induced costs, and Criteria-induced costs on a capital

and an annualized basis. All the costs are given in 1978 dollars.



The methodology used to determine these costs is also discussed. The
two principal sources of cost data were Richardson and Means;6’7 other

sources were used for additional unit costs.s’9

a. Baseline and Above-Baseline Costs

For each of the 10 mining industries, costs have been calcu-
lated for the baseline case and for the control methods attributable
to government regulations (Table C-11). Baseline costs include altl
control technologies the industries are currently implementing “in the
absence of Federal solid waste regulations which meet the Section 4004
criteria. Costs above baseline are figured and shown separately for
each «criterion. In the copper industry, for example, the 61 mines
have a total baseline «capital cost (for all criteria) of $94,000;
annual operating and maintenance costs are $2,239,000; and total
annualized costs are $2,250,000. Capital costs above baseline to meet
the ground-water criterion (NPDES permits granted or denied) are
estimated at $185,000, and total annualized costs are estimated at
$37,000. Additional costs are shown for surface-water criterion and
closure. Within this industry, the sum of the costs above baseline to
meet these criteria is estimated at capital costs of $182 million,
annual operation and maintenance costs of 21 million, and total an-—
nualized costs of $48 million. It is noted that the capital costs of
satisfying the floodplains and closure criteria for the sand and
gravel industry are considerable for several reasons. Fifty percent
of the disposal facilities in this industry are assumed to be in
floodplain areas; thus costs of upgrading tailings pond dikes are
great. As shown in Table C-8), the sand and gravel industry has by
far the greatest amount of non-hazardous tailings produced by over
7000 mines. The cost of closing this number of ponds at the end of
their lives also is great compared with other industries. (Closure of
ponds 1is a capital expense because the money for this purpose is set
up in a trust fund.)



For costs above baseline, each column total represents the es-
timated cost of all mining industries to meet a criterion. The dgrand
total shown in the bottom right hand corner of Table (<11 represents
the estimated total cost that all mining industries would have to
incur to satisfy the Section 4004 criteria. Two grand totals are
shown to represent two situations. It will cost an estimated $1.77
billion 1in capital costs to meet Section 4004 criteria if NPDES per-
mits are granted to disposal facilities located 1in wetlands or an
estimated $1.99 billion if NPDES permits are denied to those facili-
ties in wetlands.,

b. Costs per Unit of Waste and Product

The control method costs have also been calculated per
metric ton of waste and of product, based on the total annualized
costs for each industry (Table (C-12). For example, for the baseline
case, the annualized cost in the copper industry is estimated at $2.25
million; this figure equals additional disposal costs of $0.004 per
metric ton of waste and if prices were passed directly on to consumers
an additional $0.53 per metric ton of product. (Tons of waste and
product were shown in Table (C-8). For State- and other Federal-
induced annualized costs (NPDES permit granted), the estimate is
$69,000; this figure equals $0.0001 per metric ton of waste and $0.02
per nmetric ton of product. For Criteria-induced annualized costs
(NPDES permit granted), the estimate is $48 million; this figure
equals $0.08 per metric ton of waste and $11.30 per metric ton of
product.

c. Cost Methodology

(1) Capital Costs

National baseline and above-baseline capital costs for
2ach mining industry were based on the size of the model plant and the
sontrol methods chosen to meet the Section 4004 criteria. Unit costs

vere determined for components of control methods that are



current or baseline and those that are above baseline to provide com-
pliance with Section 4004. The baseline and above-baseline control
method component costs were subsequently calculated £for the model
plants. The sum of the control costs to meet a criterion for a model
plant was then calculated, as applicable, for tailings and mine wastes.
These costs were determined for each of the six criteria for each
model plant. When one control strategy satisfied two criteria, such as
surface water and ground water, the costs for the strategy were divided
equally between then.

In each industry, the baseline costs to meet all criteria were
determined from the multiplication of the number of model plants by
the sum of the model plant control costs for all criteria. The total
baseline costs per criterion were determined from the multiplication
of the number of model plants in the industry by the model plant cost
of meeting that criterion. The individual industry criterion costs
were summed to get the total mining industry criterion costs.

The criterion costs were used to develop the baseline and above-
baseline costs by State. The number of model plants in each State by
industry and by type of waste (tailings and mine wastes) were deter-
mined by proportioning total tailings and mine waste guantities among
that States, based on industry production figures.l'2 For each State,
the cost increment was determined from the multiplication of number of
model plants per industry by model plant control costs for a criter-
ion. The sum of these incremental costs for all industries within a
particular State 1is that State's total industry cost to meet one
Section 4004 criterion. The sum of these costs for all States in the
United States is the national mining industry's cost to meet a criter-
ion; and the sum of these costs for all criteria is the national cost
impact on the mining industry of meeting Section 4004-level controls

for non-hazardous wastes.

A contingency factor of 20 percent is included with the capital

costs shown in the tables.



Costs of Section 4004-level controls were calculated by State to
determine that total State-induced costs. Control costs in each State
having regulations equivalent to the Section 4004 criteria were added
together, then deducted from the national total costs of Section 4004-
level controls. The matrix shown in another appendix (Economic Impact
Analysis) to this document lists the States that have regulations with
provisions equivalent to Section 4004 criteria. Other Federal-induced
costs (in Table C-9, and included in above-baseline costs in Tables
c-11 and Cc-12} are those attributable to the Clean Water Act.
They represent the controls installed to meet the surface water and
wetlands criteria (NPDES permit denied). State and other Federal-
induced costs are combined and deducted from the costs of meeting
Section 4004-level controls to yield the actual Criteria-induced cost.

(2) Annualized Capital Costs and Trust Funds

Annualized capital costs were determined for each in-
dustry by amortizing the capital at 12 percent interest over the re-
maining life of the model plant. The equation for determining the

annuity or capital recovery factor is:

[+ )™M ,
[(r+ )% - 1]

where i is the interest rate and n is the number of years. Annuity
factors for the main industries considered in this study are shown in
Table (C-13.



TABLE ¢-13
ANNUITY FACTORS FOR MAJOR MINING INDUSTRIES

WITH NON-HAZARDOUS WASTES

Assumed remaining life of Annuity
Industry model plant (years) factor
Copper, gold 15* 0.1468
Iron ore 20* 0.1339
Molybdenum 30 0.1241
Lead/zinc, phosphate 10%* 0.1770
Clay, stone 7.5% 0.2096
Sand and gravel 5% 0.2774

Another annualized capital cost 1is the establishment of trust
funds to pay for the closure of tailings ponds at the end of a mining
operation and the operation and maintenance of monitoring wells after
closure. A closure period of 1 year was assumed for non-~hazardous tail-
ings ponds for costing purposes. During the closure period, the pond
free water would be pumped from the pond to quicken the time that natu-
ral evaporation and drainage would take, adequate drainage then allowed
to occur, soil material added on top of the drained tailings, and the
soil material seeded and fertilized.

The trust fund for the monitoring wells is based on the assumpt.-
ion that they will be operated and maintained for 5 years after clo-
sure. (This 5-year period is not a requirement stated in Section 4004,
but is a period of time in which collected monitoring data should
be indicative of whether leachate from a closed pond is impacting
ground water and to what degree.) Egquations were derived to determine
the trust funds for closure and for the monitoring wells (Table C-
14). The equations take 1into account variations in remaining 1life
among the model plants, and they include a 2 percent return (above
inflation) on capital. In the eqguations, T is the capital cost of

the trust fund; and S is the cost of closure and of well operation and
maintenance for 1 year.



TABLE C(C-14

EQUATION FOR TRUST FUNDS

Tailings pond Monitoring
Industry closure well upkeep
Iron ore T = 3,202 s
Lead/zinc, phosphate T = 3.903 S
Clay, stone T = 0.853 S T = 4,101 S

Sand and gravel 0.897 8 T 4.309 s

(3) Other Annual Costs

In addition to annualized capital costs, the other
annual costs include maintenance of the various control systems
(assumed to be 5 percent of the applicable total capital costs);
electricity to operate pumps, as during pond dewatering (assumed to

cost 30 mills/kWh); labor to operate equipment, such as the front-end
loader (costed at $26.60 per man-hour, including supervision and over-
head); trucking of trailings and mine wastes from wetlands when NPDES
permits are denied (assumed to be done by a contractor}; and annual

costs of continuous overburden grading, soil spreading, and revegeta-
ting (also assumed to be done by a contractor). These latter costs and

trucking costs are discussed further in the following subsection.

d. Configuration and Costs of Control Methods

The flow diagrams (Figures (-1 through Cc-9) and "tree"
diagrams (Figures C-10 through (¢-15) presented the different
baseline controls and those that would meet Section 4004 criteria,
respectively. This section discusses design parameters and components
of the control methods. Unit costs are listed, where appropriate, in

parentheses.



(1) Tailings Pond

The tailings pond 1is the principal method wused to con-
trol mining beneficiation wastes. Most mines have tailings ponds;
some, such as gold placer mines, discharge their waste sluicing water
to streams and rivers. To determine the cost of constructing a tail-
ings pond for non-hazardous beneficiation wastes, this study assumed
the following design parameters: rectangular-shaped pond; depth of
about 11 meters from the top of the dike to the bottom of the pond;
dike around three sides of the pond (assuming a natural barrier on one
side); and a slope of 2:1 (horizontal:vertical) except in floodplains
or wetlands, where dikes are sloped 3:1. The dikes are constructed to
have a 6-meter-wide horizontal section along the top so that machinery
can be driven and maneuvered there. Ponds are designed with a 1.5-
meter freeboard above the water and an allowance of 1.2 meters of free
water above the settled solids. Incoming slurry is assumed to be 30
percent solids, by weight; and settled tailings are assumed to be 65
percent solids, with an average specific gravity of 1.8. The ex~-
cavated depth of a pond is based on the amount of material needed to
construct the dike. The length-to-width ratio of the pond is 2:1.

With the exception of the sand and gravel industry and the phos-
phate industry, it is assumed that one pond will accommodate the
beneficiation (tailings) wastes from the other subject mineral indus-
tries over the entire life of each model plant. Sand and gravel and
phosphate operations typically construct a small settling pond at the
startup of a mine to receive beneficiation wastes during the initial
two or three years of operation, with subsequent employment of one or
more excavated areas from the mining operation for this purpose; conse
quently, baseline control costs for tailings from the sand and gravel
and phosphate industry are based on this configuration, i.e., con-
struction of a 3-year settling pond and operation and maintenance of
this pond and the ponds created by the mining operation over the
life of the mine. Nearly all of the cost of building a disposal pond
for the phosphate industry is for the slimes since the pond is sized to
handle a five percent slime slurry. The only cost for sand tailings



disposal assumed 1in this report 1is for the transportation of these
wastes outside a wetlands area if an NPDES permit is denied. All other
costs are assumed attributable to slime disposal, which is not covered

in this report.

In a case where a new pond must be built (e.g., gold placer
mining) the cost is calculated for a capacity adequate to handle
tailings for half the duration of a mine life; it is assumed that
the mines on the average are halfway through their useful lives. (The
life of a mine cannot accurately be estimated because it depends
on many factors; two, for example, are market conditions and
technological breakthroughs that can reduce ore recovery and treat-
ment costs.) For both baseline case ponds and new ponds, assumptions
about the annual quanities of tailings received were shown in Table

c-8.

The capital cost of constructing a tailings pond includes the
following components: land (rural undeveloped, $2,400 per hectare);
land clearing ($1,300 per hectare); survey ($925 per hectare); ex-
cavation of pond area ($0.47 per cubic meter); hauling and dumping
overburden at the dike area ($0.47 per cubic meter); dike formation
and compaction ($1.88 per cubic meter}; and fine grading ($0.69 per

square meter).

(2) Ground-Water Evaluation

This evaluation is the determination of the water table

level. The main costs are for drilling temporary test wells, which
in this study are assumed to be 6.35 centimeters in diameter, The
cost of a l5-meter~deep well is $475, and each linear meter exceeding

that depth is $25.



(3) Site Evaluation

The detailed site evaluation considered in this report
includes a hydrogeological survey to determine ground-water movement
and flow nets {$5,000 per site) and tests of borings to determine
leacﬂability and permeability ($3,000 per site). The capital cost of
such an evaluation, including engineering appraisal and a report, is
estimated at $15,000,

(4) Leachate Collection System

The system considered here is a group of collection
wells spaced at a density of one per hectare. Each well is equipped
with piping and a pump located above ground level. The wells collect
the leachate and pump it back to the tailings pond. Cost of a well,
with pump and piping, is estimated at $4,500.

{5) Monitoring Wells

The monitoring wells are costed according to depth.
The wells include casing 10 centimeters in diameter, piping 3.8 centi-
meters in diameter, and pumps rated at 5,700 liters per hour. The
installed cost of a 15-meter-deep monitoring well is estimated at
$3,000; and a 30-meter-deep well, at $4,000. The shallower wells
would be used to measure ground water in wetlands; and deeper wells,
in all other areas.

(6) Diversion Ditches

Cost of construction of diversion ditches (1.8 meters
deep by 0.6 meters wide at the top) with a trencher is approximately
$2.10 per linear meter.

(7) Dike Formation, Soil Coverage, Revegetation

Dikes are the principal control method used in this

study for protecting overburden in floodplains. They are also part of



the construction of a tailings pond, when no natural barriers are
available. In this study, tailings pond costs normally include dikes
with 2:1 slopes (which are assumed to exist at all baseline case
ponds}. Costs of dikes for new ponds to replace ponds closed because
of wetlands criterion are attributable to Section 4004, as are the
costs of new dikes (3:1 slopes) around overburden in floodplains and
the costs for modifying existing pond dikes in wetlands and floodplains
to 3:1 slopes,

Unit construction costs wused for dike construction and com-
paction were: $1.25 per cubic meter of dike material to build a
floodplain dike around mine wastes (3:1 slopes, 3 meters high, con-
structed of overburden) and $1.88 per cubic meter to build a tailings
pond dike (2:1 slopes).

Costs of $0.51 per cubic meter (above the $1.26 value) are needed
to modify pond dikes in floodplains from a 2:1 to a 3:1 slopes; these
costs are for loading trucks and hauling overburden from the piles to

the dike areas.

The revegetation costs for dikes or for closing tailings ponds
and mine waste piles include the cost of £ill soil, top soil, seeding,
and fertilizing. It was assumed that all of the soil would have to
be purchased. When mine wastes are revegetated as an ongoing procedure
(e.g., in the Florida phosphate industry), it is assumed that usable
soil material could be segregated during mining operations so that

only 50 percent of the soil would need to be purchased.

Unit costs of soils and revegetation used in this study are as
follows: purchased fill soil 1is $3.40 per cubic meter delivered to
dike areas and $23,500 per hectare delivered to overburden piles and
tailings ponds for closure; purchased top soil is $4.12 per cubic
meter delivered to dike areas and $8,800 per hectare delivered to
the site for closure purposes. The surface areas used to determine

costs, by industry, are shown in Table (-15.



Where only the outer slope and horizontal portion of the dike
are covered with fill soil and top soil (i.e., for tailings pond
dikes), costs of spreading and compacting the two soils are $1.26 and
$1.53 per cubic meter. The costs increase by 50 percent if both
slopes (as on floodplain dikes) are covered with soil. Fine grading
of the soil on dikes is costed at $0.69 per square meter. Revegeta=-
ting, including seed and fertilizer, 1is costed at $2,500 per hectare.
This revegetation cost applies to dikes and the closure of tailings and

mine wastes.

{8) Waste Transportation

If NPDES permits are not granted to mines in wetlands,
costs must be included for transporting newly generated mining wastes
out of those areas. Capital costs include purchasing a front-end

loader to load the newly generated mine waste from the piles onto 30-

ton trucks. If the front-end loader is used full time for 8 hours a
day, 5 days a week, 50 weeks a year, the cost of the equipment per
hour is estimated at $52. Trucking of the waste from the mine site

to the disposal facility 1is assumed to be done by a contractor,
which makes it an operating cost. The unit cost of trucking is $1.05
per metric ton of waste, including fuel and labor and based on a round
trip of 32 kilometers. This distance was assumed for all mines in
wetlands except the Florida phosphate industry, which is located in
extensive wetlands areas. A round trip distance of 64 kilometers was
assumed there, bringing the unit cost of trucking to an estimated $1.96
per metric ton of waste.

Other operating costs include labor and fuel to operate the front-
end loader. Direct labor plus overhead is estimated at $26.60 per
man-hour, and fuel is estimated at $6.00 per hour per loader (38 liters
of fuel per hour at $0.16 per liter).



TABLE (C-15
SURFACE AREAS OF NONHAZARDOUS

MINING WASTES BY INDUSTRY MODEL PLANT

Full life*

Mine Tailings

wastes pond
Industry (hectares) (hectares)
Copper 716 ya*
Iron 355 NA
Molybdenum 5.28 NA

* %

Gold 153 0.5
Lead/zinc 7.73 NA
Phosphate 171 NA
Clay 1.67 2.3
Stone 1.42 Negligible
Sand and Gravel Negligible 0.8
* For model plant half life, values are half the number shown.
+ Not applicable, wastes are considered hazardous.

*% Only tailings wastes from mining of placer deposits.



The capital costs of transporting tailings wastes include such
major items as purchase of a centrifuge (to concentrate the slurry
from 30 percent solids to 70 percent solids), a slurry feed pump plus
spare, a sludge conveying system/hopper, and recycle wacer tanks. The
sum of these items for the clay industry model plant, for example, is
about $205,000.

(9) Dewatering Tailings Pond for Closure

In this study, dewatering consists of pumping the free
water off the tailings pond and allowing the retained surface water to
drain until the ground is stable enough for machinery to work on it.
The costs include pumping the water from the pond surface and pur-
chasing a fine~-mesh, backwash filter to remove suspended solids. The
capital cost of the filtering unit, with pumps and piping, is $25,000.
The main operating cost is for electricity (30 mills per kilowatthour)
to run the centrifugal feed and backwash pumps.
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C. THE COST IMPACT OF SECTION 4004 OF THE RESOURCE CONSERVATION
AND RECQOVERY ACT ON THE COAL-FIRED UTILITY INDUSTRY

1. Summary

The purpose of this section is to define the cost impact:
of the proposed 4004 criteria on the coal-fired utility industry.

The coal-fired utility industry is currently the largest volume
producer of non-hazardous industrial waste, producing two major streams
of waste: ash (flyash, bottom ash and boiler slag) and flue gas de-
sulfurization (FGD) sludge. In 1977, approximately 62 million metric
tons of ash1 and approximately 2.5 million metric tons of FGD sludge
were produced.2 (A variety of other wastes are generated by the utility
industry. Although it was not in the scope of this report to cover
these wastes, it is recognized costs for controlling these wastes will
increase the impact of Section 4004.)

Ultimate disposal of any of these wastes 1is in a pond or land-
fill, either lined or unlined.

Flyash collected in a flue gas cleaning device can be pumped tc
disposal as a slurry to a settling pond or transported dry via pneu-
matic handling to a storage silo and subsequent trucking to a land-

£ill. The choice of disposal 1is highly site specific and highly de-
pendent upon the method of collection. Most dry material leaving
coal~-fired utility plants ends up in landfills. These landfills are

rarely lined. Where ponds are used for disposal liners, which include

clay and synthetic liners, are sometimes used.

Disposal options for sludge involve direct ponding or dewatering.
In either case the sludge can be mixed with (1) flyash or flyash and
lime or (2) a number of other materials used for commercial fixation
processes, depending on the chemical nature of the sludge.

If dewatering is not used the sludges are commonly pumped as
10-15 percent solids. Sludge can undergo partial dewatering and be
pumped to ponds as 20-35 percent solids. The sludge can be vacuum
filtered to 50-60 percent solids and trucked or otherwise hauled to

the landfill.
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In every case where ponding is used, either for dewatered sludges
or the slurry pumped directly to ponds, the solids can be removed and
landfilled after settling.3

The three criteria which will have the greatest impact on utility
disposal sites are: 1) surface water (concerning disposal in wetlands)
2) floodplains and 3) ground-water criteria. In order to determine the
national cost impact of these three criteria on the coal-fired utility

industry, new and existing disposal facilities are examined separately.

The total national solid waste disposal costs for new plants ex-
pected to come on line through 1985 are broken down to show costs of
disposal assuming current practices, costs for compliance with existing
State solid waste and Federal regulations, and the additional costs for

compliance with Section 4004 criteria.

Existing sites are examined based on available data regarding
current disposal practices. Estimates are made for the number of sites
failing the three (wetlands, floodplains and ground-water) criteria.

Average costs for closing and upgrading are developed.

Based on this study, the costs for solid waste disposal for the

coal-fired utility industry are shown below.

The range of cost reflects difference scenarios for granting and
denying of NPDES permits for disposal in wetlands. These scenarios
in turn affect ground-water and flood protection costs, depending on
the number of sites required to move outside the wetlands area.

As the distance from the plant to the disposal site increases, it
is assumed the probability of locating impermeable soils increases. It
is also assumed sites five to ten miles from the site will not require
protection against washout. A further explanation of these scenarios

and the range of costs follows in the text.



a. Cost for New Facilities

Total national solid waste costs for the approximately 250 new
planté (135,000 MW) expected to come on line by 1985 are estimated to
fall within the following ranges:

Capital Investment Costs Average Operating Costs
$1.4-$1.5 billion $100-140 million
This amounts to $340-370 million in annualized costs.  Annualized

costs are calculated by amortizing capital investments over the thirty
year life of the site assuming a pre-tax cost of capital of 16%. The
amortized capital is added to annual operating and maintenance charges
to obtain the annualized solid waste disposal cost. The annualized
cost must be recovered from consumers and for the case of electric
utilities, increases in the price of electricity are shown i1n mills per
kilowatt hour (kwh).4

The portion of these cost assignable to existing State solid waste

and Federal requlations range from:

Capital Investment Costs Annual Operating Costs
$240-275 million $24.5-40.5 million

These account for between $54 and $84 million of the national
annualized solid waste and .09 and .14 mills per kwh for the consumer

charge.

The portion attributable to Section 4004 range from:

Capital Investment Cost Annual Operating Cost
$165-195 million $.8 million

The annualized cost of Section 4004 ranges between $27 and $32 and the

charge to consumers will be between .04 and .05 mills per kwh.



b. Cost for Existing Facilities

The current cost for the utility industry to dispose of their
65 million metric tons of solid waste is estimated to be $195 million
annually. This is based on an average disposal cost of $3.00 per
metric ton.

Total national solid waste costs associated with bringing the
disposal sites at the current 400 plants (200,000 MW) into compliance
with the criteria are:

Capital Investment Costs Annual Operating Costs
$198-5268 million $2,5-50 million

This would increase total annualized costs between $85 and 110 million.

The total costs required to comply with existing Federal regula-
tions and state solid waste regulations for the coal-fired utility in-

dustry are:

Capital Investment Costs Annual Operating Costs
$162~211 million $2.2-50 million
This amounts to 67 to 112 million in annualized costs. These ex-

penses will increase electricity costs by .11-.19 mills per kwh.
The 4004-induced costs amount to:

Capital Investment Annual O & M
$36-57 million $.16-.30 million

These costs amount to between $12 and 18 million in annualized
solid waste costs. Based on the estimated 134,000 MW of capacity
assumed to be affected, electricity costs will increase between 0.02
and 0.03 mills per kwh.



Explanations of the criteria, assumptions, methodology and pro-
cedures for cost development are shown in detail in the following sec-

tions.

2. Development of Model Plant

In order to develop the base number from which average national
costs for future utilities can be extrapolated, a model plant approach
is utilized. The typical plant characterized for the purpose of de-
veloping national average costs is based on a 1000 MW "nameplate"
capacity. Average dollar per kw capital investment costs and dollar
per ton annual operating costs are generated using published data.
Cost data for model plant disposal options are taken from EPRI FP-671
"State-of-the-Art of FGD Sludge Fixation." Additional sources are

utilized and will be referenced.

The annual quantities of ash and sludge a utility plant produces
is a function of several variables including the ash and sulfur content
of the coal. Because several Eastern and Western coals with varying
range of ash and sulfur are utilized, one Eastern and one Western coal

is assumed with the specific ash and sulfur content shown below:

Eastern Coal: 14% ash, 3.5% sulfur, 12,000 BTU/1lb.
Western Coal: 8% ash, 0.8% sulfur, 9,000 BTU/1lb.

Based on Federal Energy Administration projections for Eastern
and Western coal use in 1985, it is assumed the model plant burns 77%
Eastern coal and 23% Western coal.5 The average capacity of the power
plant over its thirty year life is assumed to be 4380 hours (50%
capacity) per year. This is based on an average of 7000 hours for the
first ten years, 5000 hours for the next five, 3500 for the next five,
and 1500 for the last ten.6 This average is used to estimate average
quantities of flyash and sludge generated over the lifetime of the
plant. Density figures were used to estimate the volume of solid
waste to determine the required size of the disposal facility (see

appendix}).



Current emission standards for coal-fired utilities 1limit SO2
emissions to 1.2 1b 502/106 Btu and require 99% flyash removal.
Announced new source performance standards (ANSPS) would require 85%
removal of 502 from all coals. Promulgation of these regulations
will affect all coal-fired utilities coming on 1line beginning 1983.
The dominant impact of the proposed regulations is for scrubber sludge
at plants burning low sulfur coal. The impact of these regulations on
solid waste production will be significant in the 1990's. The EPA
Office of Air Quality Planning and Standards projects that the megawatt
capacity of coal-fired wutilities scrubbing in 1985 will increase by
approximately 4,800 MW due to the ANSPS and sludge generation will in-

crease by approximately 2 million metric tons per year.7

This report examines planned facilities expected to come on line
through 1985. The majority of these facilities operating scrubbers by
1985 will be complying with current emission standards. Therefore, for
the purpose of developing solid waste costs, annual guantities of solid

waste produced by the typical plant are based on current emission stan-

dards.
The guantities of waste are:3'8
ASH 187,000 MT
SLUDGE* 162,000 MT

The ANSPS is taken into account by increasing the megawatt capa-
city disposing of both flyash and sludge by 4,800 MW.

Bottom ash, or boiler slag, generated in smaller quantities can
be disposed in separated ponds or together with flyash and scrubber
sludge. Alternatives for bottom ash disposal are more limited and
less complicated in terms of disposal alternatives. Although bottom
ash is not separately treated in this report, ash quantities do reflect

*Limestone is assumed to be the scrubber reagent, based on current
industry practice.
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both flyash and bottom ash. Co-disposal of bottom ash with flyash
and scrubber sludge is assumed; therefore, costs accurately reflect
total disposal costs for all coal-fired utility wastes, although bottom
ash 1s not specifically mentioned throughout the remainder of this
report.9

There are four basic disposal practices used for the calculations
in this study. They are ponding of ash, landfilling of ash, ponding of
FGD sludge and ash, and landfilling of FGD sludge and ash. These four
practices are assumed to be representative of current industry solid

waste disposal.

Disposal costs for these four scenarios are shown in Table VII-~l6.
These costs include all expenses considered necessary to meet the 4004
criteria. Costs for varying distances to the disposal sites are also
shown. By comparing capital investment requirements for a pond and
landfill, ponding is more expensive due to pumping and piping expenses.
Landfilling, on the other hand, tends to incur greater annual operating
costs resulting from operation and maintenance of moving equipment and
labor. Where ash and sludge are disposed, operating costs for land-
fills show a sharp increase due to additional maintenance of the pro-
cessing facility utilized for dewatering.

Construction designs for the four disposal sites along with comp-

onent costs are shown in the appendix.

All national cost estimates in this report are derived utilizing
the average kilowatt capital investment costs and annual operating
costs. Projections are made regarding the future megawatt capacity
employing the various disposal scenarios and the existing megawatt
capacity failing the three criteria. These projections are explained
in the following sections. Solid waste disposal costs and costs for
upgrading and closure are derived by multiplying these megéwatt capa-
cities by average dollar per kilowatt costs. In order to derive annual

operating costs, these megawatt capacities are converted into



equivalent 1000 MW plants and multiplied by the annual operating costs
shown. The cost figures represent average cost figures to the extent
that the 1000 MW plant is representative of a typical plant. It is re-
cognized the average existing utility is approximately 500 MW; there-
fore, a power-rating-size cost adjustment factor was used for existing

plants.

Ponds are assumed to be approximately 9 meters deep, rectangular
in shape and contained by dikes with a two to one slope. In actual
practice, the depth and shape of the pond will be determined by local
conditions. The ponds provide a thirty-year lifetime. Ash and sludge

are assumed to settled to 65% solids.

Landfills are assumed to be approximately 12 meters at the mean
depth and provide a thirty-year lifetime. Flyash is collected dry
and mixed with water to be landfilled at 20% moisture content and ash
and sludge are dewatered to approximately 50% moisture content. Land

requirements for the four scenarios are as follows:

ASH POND 92 hectares (230 acres)
ASH LANDFILL 62 hectares (155 acres)
ASH/SLUDGE POND 168 hectares (420 acres)
ASH/SLUDGE LANDFILL 107 hectares (268 acres)

Land requirements needed for wultimate disposal depends on water con-
tent.

Distance from the plant to the disposal site is assumed to be

approximately 3 km (2 miles).3

3. Solid Waste Costs for New Facilities

New plants coming on 1line by 1986 are projected to add 135,000
MW of generating capacity. Of these 135,000 MW, 70,000 MW will be
operating scrubber units, based on current and proposed NSPS. Coal-
fired sites will be located in forty out of the fifty States, with
major capacity generated in EPA Regions 4, 5, and 6. The current mix
of disposal 'practices at coal-fired utilities is based on data
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collected from the most current Federal Power Commission (FPC) tape
for their Form 67 data for the year ending 31 December 1974, and a
survey of 64 coal-fired utility plants, most of which began operation
in the pericd 1970—1978.3 The latter data are more up-to-date and
more accurate than the FPC data. Based on this survey determining
disposal practices by quantities of ash, it is assumed, of the 65,000
MW of capacity coming on line and producing ash only, 51% (33,000 MW)
will landfill their wastes, 35% (23,000) will pond them, and the re-
maining 14% (9,000 MW) are assumed to incur no costs due to resource
recovery practices for their ash.lo This 14% reflects 1977 flyash

utilization figures produced by the National Ash Association.*

The data obtained from the 1974 Form 67 or additional contact

with 64 plants were not sufficient to cover solid wastes from flue gas

desul furization processes. Additional data was gathered on 38 plants
contracted for SO2 removal systems or under letter of intent to do so
by April 1, 1978.3 These plants should begin operation by 1986. of

36 plants (25,000 MW) which have decided on disposal options, 19 units
(11,500 MW) 46% will wutilize landfill and 17 units (13,700 MW) 54%
will use ponding. Based on this survey, for the 70,000 MW producing
both ash and sludge, 54% are assumed to pond their waste and 46% are
assumed to landfill it. (Although some of this scrubbing capacity
refers to retrofitting existing facilities, disposal costs for new
scrubbing capacity will be handled under new facilities.)

Solid waste «capital investment costs for new facilities are
estimated to range from $1.4 billion to $1.5 billion. Annual opera-
ting costs are estimated to range from $100 to $140 million. This
amounts to between $340 and $370 1in annualized solid waste costs, of
which consumers will pay between .5 and .6 mills per kwh for solid

waste disposal.

*NOTE: 1In this case 14% approximately reflects the national utiliza-
tion rate for flyash. Bottom ash, due to its higher carbon content,
has a higher economic value and was utilized at a higher rate of 33%.



The majority of these national solid waste disposal costs in-
clude base solid waste costs incurred for disposal of waste according
to current practices. The remainder of the costs are assignable to
existing Federal regulations, {specifically, section 404 of the
Federal Water Pollution Control Act) and State solid waste regulations,
and Section 4004 (which have comparable provisions for wetlands and
floodplains protection). In order to develop the cost impact of
Section 4004, projections are made regarding future disposal practices
based on compliance with the ground-water, wetlands and floodplain pro-
visions. Costs to comply with these three criteria are isolated.
State solid waste regulations and existing Federal regqulations are
assessed for corresponding criteria and the assignment of State~stan-
dards costs 1is performed. The grid prepared for the Economic Impact
Analysis for the Criteria was utilized for this operation. The final
cost for Section 4004 1is the difference between the costs to comply

with the criteria and federal and state~standard induced costs.

a. Ground Water

The first criteria requiring safeguards by the coal-fired utility

industry is the ground-water criterion.

Clay lining, monitoring wells and leachate collection and treat-
ment facilities are considered to be the best available control tech-
nology for prevention of ground-water contamination. The extent to
which these measures are employed at each site is entirely site speci-
fic. Certain natural conditions at the disposal site may provide ade-
quate protection without a liner. These conditions include soil
characteristics, hydrogeologic and geologic conditions and climate.

Very little information is currently available to determine what
percentage of sites will reguire liners. The majority of utility
plants employ on-site disposal. Since they are located relatively
close to their water source, there is a high probability these sites

will be located on sandy, alluvial soil which is highly permeable.



For the purpose of estimating the cost to protect ground
water, it is assumed that two-thirds of all new sites will require
liners and the remaining one-third will locate on land providing an
indigenous liner. These percentages are based on three data points

available from monitoring at utility disposal sites.ll’ 12, 13

It is assumed a .6m natural clay liner will prevent endangerment
of the ground water. The national cost for clay 1liners is estimated
to be between $280 and $314 million in capital investment costs. This
is based on material and installation costs of approximately
$5.80/m3.14 These capital investment costs can be annualized to

$45~50 million a year.

Monitoring costs vary from site to site, depending on the data
collected. Monitoring is costed into each site at a price of $40,000
for capital investment and $16,800 per year for analysis. This $40,000
capital investment cost reflects 4 3-cluster piezometer wells to deter-
mine direction of ground water, 7 sampling wells, and cost of drilling,
engineering, mobilization, equipment and materials.15 The annual
operating costs include quarterly sampling and a comprehensive annual

sampling.

Monitoring costs are assumed at all disposal sites. Monitoring
costs are estimated at $5.4 million for capital investment and $2.3
million per year for analysis. This equals an annualized cost of 33

million per year.

Leachate collection and treatment systems are not included in
these total national costs. A clay-lined pond is assumed to prevent
contamination and the supernatant pump is assumed to maintain the
water balance and eliminate the need for collection and treatment. It

is also assumed the landfill will be constructed to prevent the prob-

lem of 1leachate. Due to the unknown nature of leachate, the amount
occurraing and the degree of treatment, no exact costs are available
for leachate treatment and collection. If leachate collection and

treatment becomes necessary at lined landfills costs will increase. If



annual treatment costs per gallon of leachate average 2¢ a gallon,14
annual solid waste 'costs for the industry would increase by approxi-
mately $23 million.

Thirty~one of the forty states in which coal-fired utilities are
projected are assumed to have a ground-water criterion comparable to
the Section 4004 criteria. Approximately one-third of projected capa-
city 1is located in the remaining nine states; therefore one~third of
the ground-water projection costs are attributable to Section 4004.16
These costs are estimated to be $95-105 million in capital investment,
$.8 million in annual opérating costs or an annualized cost of $16-18

million per year.
b. Wetlands

The degree to which new facilities would be likely to locate dis-
posal facilities 1in wetland and violate surface water criterion is un-
known. There are currently very few detailed maps available designat-
ing wetland areas. The U.S. Office of Fisheries and Wildlife has begun
extensive mapping of wetland areas; however, this project is only

scheduled for completion in 1983.

For the purpose of determining to what degree coal-fired utilities
in states with varying concentration of wetland will be affected, Land

Use Development maps available at the U.S. Geological Survey were con-

sulted. The longitude and latitude of utilities in two states, South
Carolina and Pennsylvania, were used to determine the location of
plants in relation to wetlands. South Carolina was chosen as a state

with high concentration of wetlands and Pennsylvania as a state where
wetlands are sparser. The majority of existing coal-fired utilities
in South Carolina are located near enough to wetlands to assume all
existing sites are affected and future sites will be affected. The
coal-fired utilities which were plotted in Pennsylvania were not affec-
ted by the wetlands. Therefore it is assumed existing sites and
future sites, in this state, will not be affected.



To apply these conclusions to the nation the Natural Wetlands
map by the U.S. Water Resources Council, 1968 (see appendix) was con-
sulted. The twelve states which contain large concentrations of wet-
land are: Arkansas, Florida, Georgia, Louisiana, Michigan, Minnesocta,
North Carolina, North Dakota, South Carolina, South Dakota, Texas and
Wisconsin. It is assumed sites in these states will be affected by the
wetlands provision and sites in the remaining states will not be affec-
ted. Approximately 60 plants or twenty percent of the projected coal-
fired generating capacity will be built in these twelve states.

The distances from the plant to which these disposal sites must
move are unknown and will vary. Costs were developed for distances of
8 km (5 miles) and 16 km (10 miles) from the site. Where wetlands are
highly dense, it is assumed the disposal site will be located 16 km
from the plant; other sites in less dense areas are assumed to be able

to locate disposal sites 8 km away.

Three scenarios are examined for the national costs of wetlands
criterion. The first case assumes that all 60 new facilities are
denied NPDES permits and will be forced to locate their disposal
facilities outside the wetlands. For this case 50% MW of the sites
are assumed to move 8 km from their plant and 50% are assumed to move
16 km.

The second national cost which is developed assumes that sites
located in Louisiana, Texas, Florida, North Carolina and South Carolina
will be granted NPDES permits. Due to the ubiquitous nature of wet-
lands in these states, it is assumed that no technically or economic-
ally feasible alternative exists for disposal. Twenty-five of the
sixty sites are located in wetlands in states other than these five
states. The 25 sites represent 8 percent of the projected coal-fired
generating (10,600 MW) capacity. Because these states are those with
sparser wetlands it is assumed all these sites will only be required to

move a maximum of 8 km.



The third scenario assumes all sites applying for an NPDES permit

will be granted one. In this case, no additional costs are incurred.

The costs of increasing the distance from a coal-fired utility and
its disposal pond include additional capital expenses for larger pump-
ing facilities and piping installations to the disposal site and
additional operating costs resulting from greater transportation dis-
tances. For the purposes of this study, it is assumed that moving a
pond 8 km from the plant increased capital costs 56% and annual opera-
ting costs 69% from the base case. Moving a pond 16 km from the site is
assumed to increase capital investment 117% and annual operating
costs 129%.

Landfill costs increase due to costs of additional equipment for
transporting the wastes and increased operation and maintenance costs
due to increased distances. For the purpose of this study, it is
assumed moving a landfill 8 km will increase capital investment costs
6% and annual operating costs 23%. Moving a landfill 16 km will in-
crease capital costs 11% and annual operating costs 41%. These per-
centage figures are taken from EPA Report 600/7-78-023A "Economics of
Disposal of Lime/Limestone Scrubbing Wastes; Untreated and Chemi-
cally Treated Wastes." Corresponding annual operating costs are extra-
polated and shown in Table VII-16.

In order to develop the cost incurred due to increased transpor-
tation, two assumptions come into play. It is assumed a plant will use
the cheapest disposal method at the new site. It is also assumed for
plants requiring to site their disposal sites 8 or 16 km from the
plant, a higher probability exists for locating impermeable sites. For
those sites forced to move 8 km from the site, 50% will be required to
line. For those sites 16 km away, only one out of three will be re-
quired to line. What would normally account for an increase of capital
cost due to increased distance to the disposal site is off-set by these
two assumptions., The first is sites which would have previously ponded



will convert to landfilling. This assumption results in a substantial
decrease in capital costs. Secondly, because it is assumed the prob-
ability of finding sites with indigenous clay liners increases, the
increase in capital costs caused by the additional distance to the

site is off-set by the decrease in liner expense.

The majority of the cost impact of the wetlands criteria is seen
in increasing operating costs.

The additional solid waste disposal costs incurred if all new
facilities are denied NPDES permits and 10% of new facilities are re-
guired to move 8 km and 10% of new facilities are required to move 16

km amounts to $39 million in annual operating costs.

Under the second scenario, additional annual operating and main-

tenance charges amount to $14 million.

The wetlands «criterion is a direct attempt to coordinate solid
waste regulation with the Clean Water Act. The issuance or denial of
these permits and the resulting requirement to move are costs assign-
able to the Clean Water Act of 1972 and are not charged to Section
4004.

c. Floodplains

The total cost impact of this criterion consists of costs to pro-
tect sites against washout by the 100-year flood.

Based on the assumption that 100 percent of these facilities will
be located in the floodplain, costs to protect against washout are the
costs of flood protection dikes for all new facilities. Since the
levels and velocity of each flood are site specific, the height and
material requirements for each dike will vary. A 3 meter dike is
assumed to be a sufficient average height to protect against the flood-
waters. A cost of $2.60/m3 for fill material is assumed to cover the
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cost of building a dike on dry land. This price includes avail-
ability and compactability of the material as well as leveling and

digging expenses.

The capital costs of the pond discussed earlier already include
embankments approximately 9 meters high. It is assumed these embank-
ments can and will be built to protect against the floodwaters. Be-
cause these embankments are constructed in the absence of flood pro-
tection requirements, only the portion of the costs incurred for pro-
tection against erosion are charged to the criterion. It is assumed
$1.40/m3 is the base price for building the embankment for the pond.18
Therefore, the remaining $1.20/m3 required for protection against wash-
out is attributed to the criterion.

The cost of flood protection for 1landfills includes the entire

cost of the 3 meter dike.

[NOTE: In the previous chapters of this EIA, costs for flood proof-
ing were assumed to be based on a 3:1 sloped dike and material and
placement costs of $2.00/m3. Separate calculations were performed to
determine the dollar value by which these estimated costs would

change based on these two varying assumptions.

Because the dike surrounding the landfill is only 3 meters high,

a 2:1 slope is technically feasible.

The higher cost for material of a dike used for this coal-fired
utility report with a 2:1 slope off-sets the lower estimate for volume
of material required for a dike with a 2:1 slope surrounding the land-
f£fills in this report. Costs to protect against washout would be re-
duced by approximately $17,000 for flyash landfill sites and $26,000
for flyash/sludge landfills, which accounts for less than .2% and .4%
of total capital investment costs respectively. Due to the insig-
nificant amount of these costs, this difference is not accounted for

in the total flood protection figure.



For the 9 meter dike which is currently built to surround a sur-
face impoundment, a 3:1 slope may be the most technically and economi-
cally feasible option to protect against washout and insure that the
dike will not erode with the 100-year flood. The difference in costs
between the assumptions made in this report and those previously men-
tioned is an additional capital investment cost of $221,000 in capital
costs for the flyash pond and $272,000 for the flyash/sludge pond.
These costs represent an increase of 1.7% and 1% of capital costs re-
spectively. This difference has been included in the following esti-
mates for the cost of flood protection and has been added to total
national solid waste costs for new facilities to 1insure consistency

and accuracy.]

Total costs for flood protection are calculated to be $120-$150
million for capital investment,which translate to an annualized cost of
$19~-24 million.

Only fifteen states are assumed to have comparable floodplain
criteria in their solid waste regulations. These states are estimated
to include approximately 40% (57,000 MW) of the projected 135,000 MW
generating capacity.19 Assigning the corresponding cost of £$48-60
million to states for floodplain protection decreases the Section 4004

criterion costs to $72-$90 million in capital investments.

The total costs for new facilities to meet the ground-water, wet-
lands and floodplain criteria is estimated to range between $405 and
$470 for capital investments and $15.7 and $40.9 for annual operating
costs. The annualized costs range from §$81 to $116 million which will
increase the price of electricity between ,14 and .20 mills per kilo-
watt hour. The total costs assignable to Section 4004 are between $165
and $195 million for capital investment and $.8 million for annual
operating cost. Annualized Section 4004 criteria induced costs amount
to $27 to 32 million or an increased consumer charge of .04~.05 mills
per kilowatt hour.



4. Costs of 4004 on Existing Facilities

In order to assess the cost impact of Section 4004 on existing
facilities, the basic methodology employed for new facilities is uti-
lized with adaptations to account for additional knowledge.

Any site which fails the criteria and 1is listed as an open dump
will be closed or upgraded according to a state compliance schedule.
Although the average life of a utility plant is thirty years, many
existing sites are built for five or ten year portions of this life.
Information is not available concerning the age and remaining capacity
of existing sites. For the purposes of determining the costs of up-
grading and closure, all existing sites are assumed to have a ten year
life and to have been in operation for five years. Capital costs in-
curred for upgrading or closure are annualized for the five years of
the remaining life of the site. Therefore a different annuity factor

is used.

A power-rating-size cost adjustment factor was used to offset any
economies of scale which may exist for new 1000 MW plants coming on
line but not for existing plants with an average capacity of 500 MW.
It was assumed a capital cost of $1.00/MW for a 1000 MW plant would
equal $1.32 and an annual operating cost of $1.00/ton of waste would
equal $1.39 for a 500 MW plant. An averadge of $1.35 was applied to an-

nualized costs to more accurately reflect costs.8

Current utility waste disposal practices are considered to be as

follows:20



DISPOSAL PRACTICE # OF PLANTS

ASH:
Lined Pond 25
Unlined Pond 225
Unlined Landfill 175
ASH/SLUDGE:
Untreated/Unlined Pond 14
Untreated Lined Pond 2
Treated Unlined Pond 1
Treated Unlined Landfill 4
Untreated Unlined Landfill 4
SLUDGE ONLY:
Untreated Lined Pond 3

Of the approximate 200,000 MW of current coal-fired capacity,
12,000 MW are producing flyash and sludge. The distribution of the
megawatt capacity utilizing each disposal practice 1is based on the
previous chart. It is assumed 72 percent pond their sludge and 28 per-
cent landfill.

Of the 188,000 MW producing flyash, 51% (96,000 MW) are land-
filling, 35% (66,000 MW) are ponding and 14% (26,000 MW) are utilizing
their ash. Sludge/flyash disposal 1is distributed as follows: 72%
(8,700 MW) are ponding and 28% (3,400 MW) landfilling.

In the preceding disposal practice table, treatment refers to
chemical/commercial fixation of flyash and sludge. Clarifier, vacuum
filtration and centrifuge treatment are not included in this category
because they are not considered to change the chemical properties of
the water to eliminate leaching or decrease permeability of waste

material.
2. Ground Water
Current flyash disposal sites which are lined (6,600 MT) and

flyash/sludge sites wusing liners or chemical fixation (5,500 Mw)20

are assumed to meet sanitary landfill criteria. Of the remaining four
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hundred sites (155,400 MW) disposing of ash at unlined sites, approxi-
mately two-thirds (103,800 MW) are assumed to leach and one-third
(51,600 MW) are assumed to be located in soils which provide indigenous
liners. These percentages are based on the three data points pre-

viously mentioned.ll’ 12, 13

The same assumption is applied to the eighteen sludge disposal
sites which neither 1line nor chemically fix the waste. Two-thirds
(4,400 MW) are assumed to leach and one-third (2,100 MW) are assumed

to meet the ground-water criteria.

Costs for upgrading sites are shown in Table (C-17. It is assumed

existing sites are one-third the size of the new facility with a

thirty year lifetime. Liner costs of $5.80/m3 are assumed for mat-
erial and 1installation. The cost of liner reqguired for existing
facilities 1s one-third of the cost for new facilities. The cost of
removal of the waste 1s estimated to be approximately $.75/m3. Once

again, very little cost information for removing wastes and upgrading

the site 1s available. One case in Buffalo, New York cites the re-
moval of 1.4 million cubic meters of waste and the construction of a
sump to collect leachate for ten million dollars. A cost of $.75/m3
was assumed to be reasonable fo;lremoval of waste. Temporary storage

1s not included in these costs.

It 1is assumed monitoring will be established at all existing
sites failing the criteria and new replacement facilities. Monitoring
expenses include capital costs of $40,000 for sinking wells and $16,800

per year for analysis.

It 1is assumed that all sites failing the ground-water criteria
will be upgraded unless they are located 1n a wetland area, in which

case closure is a possibility.
Due to the additional expense to build a facility to replace the

open dump, upgrading costs shown for the model plant are less expensive

than closure costs for all cases except flyash landfills. The ulti-
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mate decision to close or upgrade will be made by the operator of the
site based on the remaining life of the site, land availability and

comparative costs of options for compliance.

The cost for wutilities to upgrade existing sites (including
power-rating-size cost adjustment factor) ranges from $114 million to
$216 million for capital investment and $1.3 to $2.5 million for op-
erating costs depending on the number of sites required to close due
to location in wetlands. This equals an annualized cost of approxi-

mately $37 to 52 million for ground-water protection.

Thirty-seven of the fifty states are assumed to have comparable
ground-water regulations. The Section 4004 criteria-induced cost
for those thirteen states are 12% of total costs to correspond with
the approximate percentage of existing generating capacity located in
the thirteen states where state solid waste regulations do not account
for ground water (see appendix). Costs assignable to upgrading these
sites are between $13 and $26 million for capital investment cost, .16
and .30 in annual operating costs or annualized costs of $4.5 to $8.5

million.
b. Wetlands

It is estimated that approximately 25% of existing sites, or 115
utilities (50,000 MW) of capacity are located in twelve "wetlands"
states previously determined. (The background for this assumption is
discussed in the wetland portion of the new facility section.) Since
wetlands are generally located 1in shallow ground-water areas, it is
assumed that these 50,000 MW are a total subset of the sites affected

by the ground-water criterion. Costs are developed for three scen-
arios. The first scenario assumes that NPDES permits would be denied
to all existing sites currently located 1in wetlands. The second

scenario assumes that NPDES permits will be granted to the 30 sites
(20,000 MW) in Texas, Louisiana, North Carolina, South Carolina, and
Florida because of the lack of technical and economical disposal alter-
natives. These 30 sites will upgrade to meet the ground-water criter-—

ion.
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The last scenario assumes that all sites will apply for NPDES
permits and receive them, depending upon compliance with the technical
requirements of Section 4004. These costs are shown as the highest

ground-water costs previously discussed.

The cost components of this criterion include costs of closing
open dumps, capital costs of establishing a new site and additional

annual operating costs due to increased distances.

Closure of an open dump is assumed to require application of .6 m
of final permeable cover at .65/m3 and revegetation at $2,500/hectare.
The $2,500/hectare includes §$500 for seeding and $2,000 for ferti-

. 22
lizer.

The criteria-related capital cost of the replacement facility is
assumed to be equal to one-sixth of the cost of the thirty vyear
facility, based on a five year life, since only five years of the
existing disposal facility capacity is retired. Additional operating
costs are those incurred based on increased distances to the site and

monitoring analysis.

The costs for these three options are:

Capital Annual Annualized
Investment Operating Costs Costs
SCENARIO I 46,600,000 49,100,000 62,200,000
SCENARIO II 28,200,000 22,400,000 30,500,000
SCENARIO III -0- -0- -0-

No information is available regarding the enforcement action
which will occur for these existing sites. In any case, these will be

costs assignable to the Clean Water Act.

c. Floodplains

As with new sites, it is assumed that 100% of existing disposal

sites are located in floodplains. Although utility plants, in recent
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years, have protected their generating facilities against the 100-

yvear flood, it is assumed very little protection has been provided
for their disposal facilities. Compliance costs for the floodplain
criterion are the costs are flood protection dikes. Costs for the

flood protection dikes for landfills are based on the same cost com-
ponents used for new facilities. The perimeter of these sites is cal-
culated by reducing the area of fill for the thirty year site to one-
third and calculating a new perimeter. An operator may elect to build
an embankment around land set aside for future disposal; however, for
the purpose of this report, it is assumed only the remaining disposal

area will be diked.

The costs for wupgrading existing surface impoundment dikes to
protect against washout includes application of 3 meters of rip-rap.
This assumption 1is based on current practices for upgrading existing
dikes for protection against floods. A rip-rap cost of $43/m2 is

utilized to reflect material and placement costs.23

The capital cost for all existing sites to building flood pro-
tection dikes is approximately $37-51 million. The $51 million assumes
that no existing site is moved. If sites are closed based on the wet-
land criterion and moved outside the wetlands area, it is assumed no
floodplain protection costs will be incurred for sites 8 and 16 km
from the plant and this criterion induced cost will decrease by $9-14
million. The annualized cost is between $11 and 16 million.

The twenty-three states shown to have comparable floodplain
criteria constitute approximately 78,000 MW or 40% of existing capa-
city. The cost of upgrading the remaining 60% is assumed to be attri-
butable to Section 4004. The corresponding portion of the diking cost
is $22-32 million in capital investments or an annualized cost of
$7.0 to 9.9 million.

The entire costs of upgrading existing facilities to meet the

ground-water, wetlands, and floodplain criteria will vary depending on

the amount of closure required in wetlands. Up to sixty-seven percent
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of existing capacity (134,000 MW) may be affected by these criteria.
Approximately $200 million in capital investment will be necessary to
close, upgrade and establish new sites if no existing facilities are
permitted to continue 1in wetlands and $50 million 1in additional
operating expenses would be required. For the least stringent wetland
scenario =- no closure -- the cost of these criteria will be $270

million for capital investment and $2.5 million annual operating costs.

The annualized solid waste cost for existing facilities to up~
grade to meet the criteria are estimated to range between $78 and $130
million. The consumer charge associated with these increased costs
is between .13 and .22 mills per kwh,

The Section 4004 costs are between $36 and $57 million in capi-~
tal investments, $.16 and $.30 million in annual operating costs. The
increased annualized solid waste cost is $12-18 million and the assoc-

iated consumer charge is .02 to 0.03 mills per kwh.
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This appendix contains the charts and calculations which form the
basis for extrapolating national solid waste costs and associated

costs of compliance with the discussed criteria.

It is not possible to take the reader through each step of each
calculation. What is shown are the unit costs and the flow charts of

the models used to determine national costs.

Costs are initially calculated for new facilities having a thirty
year life. Design and cost data for model plant disposal options are
taken from EPRI FP-671 "State-of-the-Art of FGD Sludge Fixation."
Changes are made where necessary to reflect costs of the criteria.

These charts take the reader step by step through the calculations
for determining the size and costs of the disposal site. The flyash
pond and flyash landfill show formulas as well as calculations. The
20% contingency fee added to the disposal site is a safety factor built
into the costs which allows for increases in costs or forgotten items.
The 50% added on as the owner's expense includes engineering, account-
ing, interest during construction, allowance for start up and modifica-
tion, and miscellaneous expenses such as road installation, preparation
of the area, installation of drainage facilities, findings, posting,

guard duty and covering.

Separate costs are developed for unlined disposal sites and sites
8 km and 16 km from the plant.

All national cost estimates are derived utilizing the average
kilowatt capital investment costs and annual operating costs. The pro-
jected megawatt capacity employing the various disposal options are
multiplied by dollar per kilowatt costs to estimate capital investment
required for disposal. Annual operating and maintenance expenses are
estimated by coverting these megawatt capacities into equivalent 1000
MW plants and multiplying by annual operating costs shown.
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The criteria induced costs are derived utilizing the same method-
ology. Unit costs ($/KW) for capital investment requirements or
annual operating costs are applied to the megawatt capacities shown
in the flow charts for the three scenarios. This applies to both new

and existing sites.

Other information in this appendix is self-explanatory. The power-
rating-size cost adjustment factor was applied to the totals shown in
this appendix for inclusion in the text. No multiplication for this

adjustment is shown.
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Table c-27

CRITERIA-INDUCED COSTS
NEW FACILITIES

CAPITAL INVESTMENT

SCENARIO I IT1 III
Wwetlands ~0- -0- -0~
Floodplains 121,690,000 139,570,000 152,110,000
Groundwater:

Liners 279,880,000 302,480,000 313,540,000

Monitoring 5,400,000 5,400,000 5,400,000
TOTAL 406,970,000 447,450,000 471,050,000
TOTAL

Aannualized for 30 year life of site at approximately 16% cost of capital

ANNUAL O & M

wetlands 38,587,400 13,431,600 -0~
Floodplains -0~ -0- ~-0-
ZJroundwater:
Liners -0~ -0- -0-
Monitoring 2,270,000 2,270,000 2,270,000
Total 40,857,400 15,701,600 2,270,000
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TABLE C-34

CRITERIA INDUCED COST
EXISTING FACILITIES

CAPITAL INVESTMENT

SCENARIO I 1T ITT
Wetlands:
Closure 6,211,600 3,857,000 -0-
New Facilities 29,100,000 17,496,000 -0-
35,311,600 21,353,000
Floodplains 28,224,600 32,738,000 39,475,000
Ground Water 86,464,000 116,360,000 164,092,000
TOTAL 150,000,000 170,451,000 203,567,000

Annualized for five years at approximately 16% cost of capital.
Annuity factor = .305

ANNUAL O & M

Wetlands:
Closure -0- -0~ -0~
New Facilities 35,291,920 16,105,450 -0~
Floodplains -0~ -0~ -0~
Ground Water 978,086 1,302,336 1,818,096

TOTAL 36,270,016 17,407,786 1,818,096

ANNUALIZED COSTS

82,020,016 69,395,341 63,906,031
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