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REVIEW OF PHASE II PERMIT APPLICATION NO. 101387
KEYSTONE SANITARY LANDFILL, UNION TOWNSHIP

ADAMS COUNTY, PENNSYLVANIA

INTRODUCTION

Pursuant to 25 Pa. Code 5 271.143, Ecology &
Environment, Inc., hereby submits the following public comment

on behalf of Citizens Urging Rescue of the Environment
("Citizens"), a Pennsylvania not for profit corporation.

Ecology & Environment is an environmental consulting firm which

has been retained by Citizens to review Application No. 101387,
and to report its findings and conclusions to the Pennsylvania

Department of Environmental Resources ("Department") and to the

public. . , j

This Report evaluates the June 30, 1988 Phase II
Municipal Waste Landfill Application (No. 101387) of Keystone

Sanitation Co. , Inc., 355 Clouser Road, Hanover, Pennsylvania

17331 ("Keystone"). The'~Phase II Application was prepared by

Buchart-Horn, Inc., 55 South Richland Avenue, York, Penn-
sylvania 17405 ("Buchart-Horn"), and purports to provide the
basis for permission to construct and operate a 96-acre

municipal waste landfill facility on a 211.35-acre site in
Union Township, Pennsylvania. The proposed site is located on
a parcel of land immediately adjacent to the existing Keystone
Super fund cleanup site. Section IV of Keystone's Phase II
Application presents "additional Phase I information to

ARI02l;92
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supplement.the Department's approval of February 16, 1988 to
address-spils and new thase'h I regulatory issues."

A. EARLIER PUBLICATIONS ,

It is patently,r<51ear that Keystone's June 30, 1988

Phase II Application cannot be read or understood in isolation.
This application is,. In fact; the resubmittal of Phase I and II

Applications, originally filed in January 1987, which have
received exhaustive technical review from a number of

independent environmental commentators. Numerous errors and

omissions apparent on the face of the earlier submission
already have been identified by the commentators.!/ Our

I/ we note that the present Phase II Application is actually
the third submission tendered by Keystone. Keystone's initial
Application, filed with the Department in 1985, was deemed
insufficient by independent commentators and the Department
alike. The analytic basis for Keystone's hydrogeologic
interpretation was criticized in a July 30, 1985 Report from
Dr. Aldo Kazzella, Geophysicist, U.S. Environmental Protection
Agency, Environmental Monitoring Systems Laboratory, Las Vegas,
Nevada, to Ms. Paula Luborsky, EPA CERCLA Remedial Enforcement
Section (Region 3). The Kazzella Report is attached at Tab A.
It concluded that: (1) Keystone's resistivity soundings were
not sufficiently sensitive to detect the existence of dipping
fracture zones or 4 "deep" aquifer; (2) from information
obtained from construction logs of monitoring wells on-site
"there would appear to be distinct water bearing layers,
possibly reflecting a number of separate fracture zones."

- . - st • -' • ""T"''" i • •- - • - . ' " ' • . "

On December 23, 1985, the Adams County Conservation
District submitted a report in which it "strongly recommendted]
that the proposed *xpansilshr:d£ Keystone Landfill be denied
because the Marburg Schist geologic formation .offers a
near-vertical path'to^thc'^tdundwater aquifer." The
Conservation District'-s Report is attached at Tab B. It found
that the proposed liner system was an "attempt to eliminate the
geology of the site as a^factor," but concluded that
over-reliance on liner systems was inadvisable because liner
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review, infra, finds that few, if any, of the critical
deficiencies have been addressed in the present Phase II
Application.

On January 22, 1987, Ecology & Environment submitted
to the Department its Report on Site Suitability Findings and
Related Materials Pertaining to the Solid Waste Permit
Application of Keystone Sanitation Co., Union Township, Adams
County, Pennsylvania, based primarily on materials presented in
Keystone's January 1987 Phase I Application. That Report
contained four Key findings:

0 No competent analytic evidence
supported Buchart-Horn's conclusion
that the Keystone expansion site lay
over an "aquitard". The "electrical
resistivity" method advanced in the
Phase I application lacked sufficient
resolution to conclude whether
fractures beneath the proposed site
closed at depth, and could not be
relied upon to characterize the
expansion site's hydrogeology;

(Footnote Continued)
technology "is far from being perfected." In its view,
existing on-site groundwater contamination suggested "that
Marburg Schist in not suitable for landfill."

On March 3, 1986, Thomas J. Miller, the Department's
Regional Hydrogeologist, submitted a report identifying
numerous "deficiencies" in the Phase I submission. He observed
that the Application was "unrealistic" in anticipating no
adverse impacts to the environment from the proposed landfill.
Miller called, inter alia, for additional information on
Keystone's references to "perched water conditions", and to
Keystone's identification of "top of aquifer" and "bottom of
aquifer" hydrogeologic layers — interpretations which were not
supported by the data submitted with the Applications.
Apparently in response. Keystone filed a revised Phase I and II
Application with the Department in January 1987.

ARI02W
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J * The Phase I Application was deficient
• ' because Buchart-Horn had not performed

hydraulic testing or water balance
analysis;

• * The proposed site was inherently
unsuitable ..because it lacked sufficient

, -..-'-- soils for waste management; and

• ° The proposed "liner system did not
warrant,,issuance of a permit because no

: natural barrier existed at the proposed
expansion .site to contain a potential
release o'f contaminants to the bedrock
aquifer. ;^f, -: :: . _. •

.- ' - On May 22, 1987* the Department ordered Keystone to

submit 'additional soils data verifying its on-site soils
;• -.estimate. The Department stated'that "Ci]f there-is a low

*' "? C'' -•' ' " i*" m 'I ' L - '

correlation between the Initial pit descriptions and the
verified pit descriptions, the soils must be "-re-evaluated."

^^» ^ . , ' - -! • "^ **' f'[Vn-r '!' '

The May 22, 1987 order 'also requested additional information on
the hydrogeblogy of the proposed site. In response. Keystone
provided a small number of "verified" pit descriptions and

_̂ '»

again asserted that the proposed site possessed sufficient
soils for municipal waste management operations.

i - , -•- -...-•• *>*, I' ' ;• - • f' ." J -° "'
On November 16V 1$67, Ecology & Environment submitted

an evaluation of Keystone's "verified" soils data. That

evaluation concluded that, in fact, there was a very "low
correlation" between the initial and the "verified" soils

'. - - * * - •• ' •"' * -iw1^ ' - '"'' " . F . - „

descriptions. : However» %ven accepting. Keystone's "verified"
data at face vilue,, pur Independent evaluation found that the
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proposed expansion site had little more than one-half of the
soils required for municipal waste management.!/

Ecology & Environment's conclusions have been
independently corroborated by other independent environmental
con- sultants. On February 13, 1987, 3CM Eastern, Inc., an

independent environmental consultant retained by the Adams
County Board of Commissioners, concluded that the permit
application should be denied. The BCM Eastern Report is

attached at Tab C. It identified numerous errors and omissions
in the Phase I Application, including: (1) Keystone's failure
to establish groundwater characteristics or groundwater flow

conditions; (2) failure of Keystone's resistivity and

exploratory well data to support the conclusions presented in >

the Narrative, including Keystone's premise that bedrock

fractures close at shallow depths; (3) improper use of

monitoring wells and monitoring well data; and (4) submission

of improper soils data. """"

On March 19, 1987, Mast Engineering Co., an inde-
pendent environmental consultant retained by Union Township,
also reported that a permit should be denied. The Mast

I/ As discussed in Section VI.A, infra. Keystone's estimate
of available soils in its Phase II Application now-agrees with
Ecology & Environment's November 16, 1987 Evaluation in all
material respects, and Keystone now proposes to "borrow" and
buy 620,000 cubic yards of soil — almost 50A of total
requirements. However, wo also must continue to question the
reliability of Keystone's soils data — for despite the low
correlation between its initial and "verified" test. Keystone
has not re-evaluated its soils figures in toto as required by
the Department's May 22, 1987 order.
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.. ... ..... . . - .
. .^Engineering Report is attached at Tab D. After analyzing the

available 'source'material"!, '"it concluded (at page 4) that

"uncertainties evolving around the groundwater problem in the
area.and lack of geophysical and related groundwater data"
compelled denial of the ;rea>u¥sted permit.

On March 24, 1987, -the Carroll County Commissioners

stated their unanimous'opposition to issuance of a permit in

view of "technical defects^Which need to be addressed before

the permit should be issued." The statement of the'carroll
County Commissioners is attached at Tab E.

Finally, on September 20, 1988, Tethys Consultants,
Inc., a second environmental expert retained by Union Township,

, / reported in respect of the resubmitted June 1988 Phase I and II
Application that: (1) the hydraulic conductivity values

reported in Keystone's PhaseJlI Application "are based upon
-f JH -v -T T ' ' ' ' - -

insufficient and misinterpreted data"; the piezometer data was

not valid because it did not account for the effects of
secondary porosity on-tftc'fflovement of groundwater through
bedrock; (3) the piezometer nests were of questionable design
and generated questionable results; (4) the depth to bedrock
aquifer was, -in many places; "far too shallow for even a double
liner'system to be installed safely"; (5) the construction of
the site on ripped bedrock and stripping of borrow areas would
insure that "any' liquid 'substance placed intentionally or

: accidentally on the stripped surface would move without
.i\̂ j impedance into the subsurface "materials and the underlying

groundwater system"; (6) the existing contamination would

•ARI02l»97
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render groundwater monitoring ineffective and unreliable; ar.d

(7) the proposed liner system had low resistance to
concentrated common solvents, and breakdowns of the liner

system could not be detected before contaminants reached the
aquifer. The Tethys Report is attached at Tab F.

To summarize, not one of the independent consulting
firms or local government agencies which has reviewed

Keystone's Phase I and II Applications has concluded that the
requested municipal waste management permit should issue.

Keystone has now submitted and resubmitted its Application on
at least three occasions (i.e. , .in 1985, 1987, and 1988), and

has had adequate time and opportunity to make necessary

modifications, additional tests, and other disclosures. In

some instances, Keystone has modified its position — for
example, in the Phase I "additional information" and Phase II

Application Keystone no longer appears to claim that the
bedrock forms an aquitard, or that a perched aquifer exists
under the proposed site, and Keystone has evidently jettisoned
its intital soils analysis. However, taken as a whole, even in
light of its concessions, modifications, and additional test
data. Keystone has failed to demonstrate affirmatively that thef . .
proposed site is in fact geologically and operationally
suitable for municipal waste management at an appropriately
designed facility. As set forth in detail, -infra, we fail to
see an adequate and responsive basis in the present Application
on which the Department can issue the requested permit.

ARI02U98
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' . B. SUMMARY•OF PHASE II•REPORT

' ' The following Report is divided into five basic areas
Section I, infra, focuses on the inherent unsuitability of the

proposed site for a "municipal waste management"I/ facility.
The Solid Waste Management Act ("SWMA") regulations require

detailed information describing site geology and hydrogeology.

Those regulations prohibit waste management over.geologic
formations exhibiting, inter alia, complex hydrogeologies,

i.e., such as limestone or carbonate formations. See 25 Pa.

Code $ 273.202(5). We believe/that' prohibition must be
interpreted to reach the siting of municipal waste landfills
over fractured bedrock formations exhibiting, inter alia,

v^y similarly complex hydrogeologies. Indeed, the prohibition of

municipal waste management-over fractured bedrock now appears

integral to modern waste management practice as articulated in
• - . • ,-'* <L. 'S'i ' "-' . I - - ' '

EPA's recently pub1ishedjjolid waste disposal facility
criteria.

Section II, infra, identifies continuing deficiencies
in Keystone's "additional Phase I information" and analysis.
We note, as an initial matter, that Keystone appears to have
abandoned its long-standing contention (first raised in its
1985 Phase I submission) that the Marburg Schist bedrock acts
as an "aquitard" preventing groundwater migration under the

y 25 Pa. Code 5 271.ft defines municipal waste "management"
as "Ctjhe entire process, or a part thereof, of storage,
collection, transportation, processing, treatment and disposal
of solid wastes . . . "
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proposed site. To the contrary, the Phase I and II data

identify a potentially significant bedrock aquifer associated

with fractures in competent bedrock. That aquifer exhibits, in
specific zones, high hydraulic conductivity and complex flow

characteristics — factors consistent with an aquifer

travelling through fractured bedrock and capable of supplying
local communities with ground water for domestic uses. In view
of the above, we find that the following areas must be

addressed:

Keystone's resistivity data fails
accurately to identify fracture zones
of hydraulic significance in the
unweathered bedrock. To comply with
the SWMA regulations, Keystone must
employ methods of greater
sensitivity. -"

Keystone's calculations of aquifer
hydraulic conductivity are based on
an improper analytic method (Bouwer
and Rice, 1976) applicable to
hydraulic, conductivities in granular
media.

Keystone's pump test data confirm that
open fractures can generate
relatively rapid rates of groundwater
flow. The data obtained does not
support suitability of the site for
waste management.

Keystone has not verified its water
balance calculations, and its data on
infiltration rates appears
inaccurate. An accurate water
balance calculation is necessary to
determine whether the local aquifer
discharges exclusively through local
surface water points, or whether an
"intermediate" flow system exists.

02500
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Section III, infra, .analyzes the water quality data

provided in Section II of the Phase II Application. Keystone
" - ^ ,, . „. f v i

has not provided assurances that the proposed expansion
facility will not adversely,impact remediation of the

contaminant "plumef';firora^he;'existing Keystone site. Nor has
Keystone discussed the "feasibility of groundwater monitoring at
the proposed expansion site 'against the background of

fluctuating levels of ̂ significant groundwater contamination

from the existing site... „finally. Keystone does not assess the
risk to groundwater qualify, frpm even de minimis leakage from

the proposed facility.. ,.,.,,,„ „,
Section IV, infra,.identifies further shortcomings in

the proposed facility design. Although the design of the
-^ ' facility described in the ..„Phase II application calls for a

relatively steep subgrade, no stability analysis of the
proposed facility is provided- A stability analysis is of
paramount importance to any facility — like Keystone —
located in a seismic impact:zone. -In addition, the following
design criteria need further development and consideration:

* - The Phase II Application fails to
contain a .plan which provides
adequate erosion control at on-site
soil.borrow areas. Furthermore, it

' • • . < v 'contain! inadequate discussion of the
effects pf .runroff -from on-site

- borrow areas on local surface water
and planned sedimentation control---• " ;,. • •!!,. / . .-••--> basins. * f'

: ** The Phase il*Application fails to
contain a description of plans for <

(/ • leachate^ttitatment and disposal after
an initial three-year period of

••'••" AR102501
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transportation to an outside
facility. .

The Phase II Application fails to
contain an adequate construction
quality assurance program for liner
system installation. An adequate
quality assurance program must be
instituted providing for supervision
during installation by a
Department-certified independent
contractor.

Finally, Section V, infra, sets out the information

requirements of 25 Pa. Code Chapter 271 that are not addressed

in Keystone's permit application. That information relates to
the identification of interests in the proposed landfill, the

operator's compliance history, and the requirement for an

Environmental Assessment. See 25 Pa. Code § 271.127. In

addition, this section also reviews the "Soils Description" and

"Surface Water Information" of Section IV of the Phase II

Application as they relate to the immediate need for an
Environmental Assessment.

Under Pennsylvania law, no permit application can be

approved unless the applicant has affirmatively demonstrated
that its application is complete and accurate, and that the

proposed operations are feasible and will not cause surface or
groundwater pollution. See 25 Pa. Code $ 271.201. Keystone's
Phase II Application has not satisfied the foregoing
requirements of Pennsylvania law. First", even considering the
"additional" information included in the Phase II submission,
Keystone has not shown the geology or hydrogeology of the
proposed site to be safe or suitable for municipal waste

ARI02502
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management operations. ~Second, fluctuating high levels of
groundwater contamination from the existing site may prevent
-•effective groundwater monitoring at the proposed site. Third,

the proposed Phase II facility design contains potentially

serious design defects (relating to site stability, erosion
control, leachate treatment, and liner construction) which must
be remedied. Finally, 'keystone has not provided adequate

groundwater or surface water quality information, or the

information required by Chapter 271 (relating to identification

of interests, compliance*history, and environmental

assessment). These and'other reasons, infra, appear to
• .,; . . r - r ' . .

preclude the Department's consideration or approval of the
application.

I. THE PROPOSED SITE IS INHERENTLY UNSUITABLE .
FOR MUNICIPAL WASTE MANAGEMENT OPERATIONS

In Ecology & Environment (1987), Report on site
Suitability Findings, we.concluded (at 38-39) that the proposed

Keystone site was inherently-unsuitable for a waste management
facility. That conclusion was based on the finding that "[tjhe
geologic and hydrogeologic setting is such that a failure of
containment will pollute,tn aquifer used by. local residents as
their sole source of drinking water and could affect the

AHI02503
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municipal water supplies of.,up to 19,000 people." Id.I/ The

data and conclusions presented in the Phase II Application
reinforce our initial negative conclusion on site suitability.

First, we view the present Phase II Application as
abandoning, once and for all. Keystone's claim (initially set

forth in the 1985 Phase I submission) that the Marburg Schist
functions as an aquitard. Keystone now acknowledges that a

"structural feature prevalent in this area is the presence of
fractures" (see Sections IV.A.l.a. and l.b). It also

acknowledges that "17% of total annual precipitation enters the
aquifer by way of infiltration," "the majority of groundwater

flows within competent, but weathered, bedrock," and that such

"groundwater flow is controlled by foliation and fractures

oriented at various angles to schistosity" (see Section
IV.A.6.a).5/ AS presented in detail in Section II of this
Report, infra/ the Phase II Application describes on its face a

I/ For references to the spread of contamination off-site
through groundwater and surface water channels, see
Williams-Russel and Johnson, Inc., REM V Program, Response to
Public Comments on the Draft Work Plan, Keystone Sanitation
Company Site at 15*16 (EPA Contract No. 68-01-7403) (Draft.
August 1983).

I/ The hydrogeologic description presented in the Phase II
Application is further complicated by the following
observations: "Ctlhe aquifer exists in an unconfined state
predominantly in fractured and weathered bedrock zones of
Marburg Schist'*; "the bedrock has a thick saprolitic zone in
places," and "groundwater may flow in a high angle to water
table contours if present within this zone"; "[alquifer
thickness varies widely over the site"; and "the approximate
unweathered bedrock surface does not necessarily mimic
topographic contours. This relationship may play an important
role in influencing the direction of groundwater flow". See
generally Section IV.A.6.a. A;;! 02501;
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site of relative hydrcgeological complexity havingran aquifer
which (a) receives -a large volume of ~water through infiltration
and (b) flows through a system of fractures in competent

bedrock. That description is irreconcilable with that of an
"aquitard," but is generally'consistent with the hydrogeologic
model proposed in Ecolpgy;&jEnvironment's January 1987 Report.

So characterized,,r;the hydrogeology of the proposed
site renders it fundamentally unsuitable for use as a municipal
waste management facility Because;. (1) it lacks sufficient

natural barriers protecting the bedrock aquifer if a release of

contaminants occurs; (2) fhe complex hydrogeology of the site
prevents effective groundwater monitoring; and (3) the complex
hydrogeology of the proposed site makes risk assessment
problematic. The foregoing problems exist for the proposed
site whether a liner system is utilized or not.

A. Lack of Natural Barriers

The concept :pf^itr;suitability is ̂inseparable from
the idea of "containment^tLel; a "no migration concept" for

containing potentially^hazardous substances within the waste
management site for collection and treatment. See Solid Waste
Disposal Facility'Criteria. :S3 Fed.- BO? 33314, 33351-53

fiit I U2505
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(August 30, 1988) (Proposed Rules),!/ attached hereto at Tab G.

At a suitable site, a release of contaminants from the liner
system will be geologically and hydrogeologically contained and
remediated before it poses a danger to human health and to the

environment.I/ As noted by EPA, the type of geologic material

underlying a given site "strongly influenced] the fate" of any
contaminants generated during waste management. See id. at

33361. However, "Ce]ven the best designs, operating practices,

and quality control procedures cannot always prevent unexpected
failure of a landfill." Id. at 33366. In our view, the
subsurface geology of the proposed site creates an unacceptably

high risk that a potential release of contaminants from the

i/ EPA has proposed a uniform "design goal" limiting human
health and environmental-based' groundwater risk levels at a
"point of contact" not more than 150 meters from the waste
management unit and on located on land owned by the site
owner/operator. EPA has described this design goal as "a
no-migration concept" because it is "based on preventing any
leachate from migrating to the aquifer." Id. at 33356.

Z/ EPA has even proposed a limited suspension of groundwater
monitoring requirements for municipal solid waste landfill
facilities "located in hydrogeologic settings that prevent
leachate migration to ground water for very long periods of
time." 53 Fed. Reg. 33367. EPA notes that "because of the
very favorable hydrogeologic conditions, such settings are
highly desirable for the location of MSWLF's-and the Agency
wished to encourage the use of these settings." Id. The
converse also holds — sites located in hydrogeologic settings
which would not prevent migration to groundwater are inherently
undesirable for the location of municipal waste landfills and
should be avoided whenever possible.
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liner system — for'whatever'reason — could enter the

fractured bedrock aquifer .and migrate off-site.I/
7" , ". , ',', l'= d« -' . - - • " '

As a general rule, hazardous waste management is
absolutely barred over fractured bedrock. Municipal waste

-management differs only in degree, not.in kind, from hazardous
waste management.I/ In addition,, the inherent unsuitability of

fractured "bedrock is apparently recognized in the Pennsylvania
SWMA regulations, which require all Phase I Applications to

contain a disclosure of the location ,of all "fracture? and.... -. - r • ,,•• "''"-. . .
fracture traces" in the proposed permit area and which waste

management absolutely prohibits over carbonate bedrock
formations. See 25 Pa. Code S 273.H3(a)(14) and 273.205(5),
That 'showing has not been made in either Keystone's Phase I or
Phase II Applications. • :

§/ As pointed out (at 19-21) in Ecology & Environment
(1988), Comment on RI/FS Work Plan: Keystone Sanitation
Company Site, Union Township, Adams County, Pennsylvania,
fractured bedrock which exhibits low matrix porosity also will
exhibit very low (less than It) effective porosity. Low
effective porosity, : in -turn, can facilitate the .rapid and
widespread movement, of .contaminants into the environment.
Thus, sites over fractured ;bedrock — whether "municipal" or
"hazardous. waste" „— should be viewed as inherently unsuitable

'for waste management purposes. Ecology & Environment (1988),
Comment on RI/FS Work Plan is attached at Tab H. '

.
/ EPA has recent ly/iioted that ̂groundwater contamination has
been detected at 588 active municipal solid waste landfill
facilities and that, as of May 1986, 184 such facilities
(including the existing Keystone Sanitary Landfill immediately
adjacent .to the proposed tite) had been placed on its .National
Priorities List. See 53 Fed. Reg. at 33366."

. /ifiI02507
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B. Groundwater Monitoring Is Infeasible

A second source of difficulty in siting a municipal

waste disposal facility over fractured bedrock arises from the

inherent difficulty in conducting adequate groundwater

monitoring on-site. Keystone acknowledges that "[b]ecause of

the potentially highly anisotropic nature of the Marburg

Schist . . . proper capture and containment of contamination

from the existing landfill and detection of potential leaks

from the proposed landfill will be highly sensitive to the

accurate placement of wells." See IV.A.2.d.l2/ But we find no

basis in the Phase II Application to conclude that "accurate

placement of wells" has been achieved at Keystone, or that such

placement is even feasible at the proposed expansion site. See

Ecology & Environment (1988), Comment on RI/FS Work Plan at

11-14. The potential infeasibility of effective groundwater

monitoring at the proposed site is a compelling basis on which

to deny the permit application.

IS/ Based on what we believe to be spurious hydraulic
conductivity data (see, infra. Section II.C.), Keystone
predicts that "contaminants entering the aquifer will flow
advectively in the fractured environment with only a small
dispersive component." It notes, however, that dispersive flux
may be important in the saprolitic zones. See Section IV.6.a.
We question the basis for such sweeping statements. Even
assuming, arouendo, that fracturing in the Marburg schist
bedrock occurs with "greater frequency" along schistosity, and
with "lesser more discrete fractures" transverse to schistosity
(see Section IV.A.l.c), those general observations provide no
basis whatsoever for predicting either "advective flow" or
"dispersive flux" in groundwater at particular sites within i
complex, site-specific fracture zones. And that, not to put to
fine a point on it, is the question.

H'•» i 0 2 5 0 6
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i^ EPA has recognized that aquifers in fractured bedrock

i ' J ' . ' . " • ' . -

present special problems for effective groundwater monitoring.

In its August 30, 1988 Solid Waste Disposal Facility Criteria,
supra, it observed:

, Today's action effectively prohibits the
.location of MSWLFs in areas where conditions
prevent monitoring of contaminant migration
from the landfill unit. . . . Some geologic
settings that .could preclude effective
ground-water monitoring are fractured
bedrock where complex fractures and joint
systems impede" 'flow direction prediction,
and areas where extensive subsurface mining
or faulting has'modified flow direction.

53 Fed. Reg, 33366 (emphasis added).
This area of concern has not been sufficiently

\) addressed in either the ;_Phase 1 or II Applications.

: C- Risk-Assessment Is Infeasible

Finally, we note that an important element of any site
suitability determination is a risk assessment of the proposed

facility design. However, as EPA has noted, risk-based
algorithims do not apply to sites with complex hydrogeology.
53 Fed. Reg. at 33359. , Jhiis, the risk posed by groundwater
contamination at sitescharacterized by fractured, folded or
faulted rock — or similar ̂complex -conditions — cannot be
represented using traditional models. Id. Vet nothing in the
Phase I or II Applications;reflects any attempt by Keystone to
undertake a more sophisticated risk analysis reflecting actual

•'\J on-site conditions. We believe that a requirement for adequate

102509
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risk assessment is imposed in 25 Pa. Code § 27i.i27(a) and (b) "̂"̂

("Environmental Assessment"), and should be performed as part

of the application process. Where adequate risk analysis is
impossible, however, it is difficult to understand how a permit
can be considered for issuance.

II. KEYSTONE'S SUPPLEMENTAL PHASE I INFORMATION
CONTAINS SERIOUS INACCURACIES____________

We believe that Keystone's "Hydrogeologic Concept," as
presented in Section IV.A.6 of the Phase II Application, is
scientifically and technically untenable. Nothing in the
underlying resistivity data confirms that Keystone has in fact

identified fracture zones of hydraulic significance in the

underlying bedrock. Indeed, much of the groundwater data ,

presented in the Phase II Application is derived from wells

placed in areas of low hydraulic significance, and is largely
irrelevant to the Department's site suitability determination.
We are also seriously concerned by Keystone's use of improper

analytical methods to determine hydraulic conductivity and
transmissivity measurements which, in our view, renders its
measurements of no practical value. Finally, much of the

"hard" data presented in the Application — particularly with

regard to pump test data from wells located in "anomalies" and
surface water data — contradicts Keystone's hydrogeologic
conclusions and strongly indicates the inherent unsuitability

of the proposed site for waste management operations.
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A. Hard Data Confirms the Significance
of the Local Bedrock Acruifer

By now it is beyond dispute that local domestic wells

and monitoring wells at the adjoining Super fund site draw a

significant volume of groundwater from fractures in
"unweathered bedrock'. 'r-• 'See, !e'.q., State of Maryland (June
1986), Keystone Landfill ̂ Maryland Monitoring System, Appendix
III, "Keystone Sanitation'Wells and Surface Waters," at 35, and
Appendix I,. "Wells in Study Area," at 72. It is also clear
that Keystone has not adequately investigated groundwater
resources associated with fracturing at the proposed site and

vicinity. As EPA has observed, "on-site coring done by Buchart
Horn was restricted to ridge areas. Fractures may be more

numerous in valleys, such as the one which intersects the site_ * - , - Mrl'-.'̂ 1 • - • - - - . ; - " _ -
to the north." See Wi-lliams-Russell & Johnson (1988) at 8. In

addition, EPA found that;:-;; s; v

[plrevious Cmon|toringi well logs were .,-:•
. ; .inadequate to fully characterize fresh and

.y weathered Zones Jof bedrock, . . . ' . - . - The
-^complexity of-the geology necessitates the
use of surficial; geophysical methods such as
electrical resistivity and EM 34-3 XL in ; ,- •

. . - addition to borehole geophysics, coring, and
packer tests at various locations in order
to locate fractures and determine the
geology and Jiyclrbigeological properties of
the off->siteT area. "
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Id. at 12 (emphasis added).ii/ The need for additional
information relating to fractures and hydrogeology is

underscored by the hard data on groundwater resources in and

around the proposed site.

The background literature indicates that the yield of
domestic wells near the existing Keystone site (also drilled
into the Marburg Schist formation) averaged 11.3 gallons per
minute ("gpm") yield per each hundred feet of open hole. See
State of Maryland (1986), Appendix I at 72. Indeed, if the two
lower-yield wells of the Maryland study are removed from
consideration, the average yield per hundred feet of open hole

in local domestic wells rises to 15 gpm.l̂ /

The complexity of the hydrogeology of the site cannot be
understated. EPA has concluded that "the relationship between
surface topography and number and depth of fractures in the
underlying bedrock in the vicinity of the Keystone Site is not
clear," Williams-Russell & Johnson (1983) at 8, even though a
general correspondence between highter yielding wells and
valley locations is known to exist (see id. at 9, 10) in
"comparable" areas. Alscr, "due to the extremely heterogenous
nature of fractures in the bedrock and the fact that much of
the information was not collected in areas where fracture
traces have been mapped . . . additional work is necessary to
determine the depth of fracture closure." Id. at 15.
"[Blecause of the complexity of the geology, the field
investigation will take several months to complete." Id.
at 23.

!!/ We are aware that the background literature generally
indicates that "[fjew water bearing zones were reported more
than 150 feet (45m) below the water table in wells in ... the
Marburg Schist." Lloyd and Orowitz (1977), Ground-Water
Resources of Central and Southern York County, Pennsylvania at
37. Data obtained from domestic wells surveyed by the State of
Maryland shows a similar pattern. Yields for wells of less
than 100 feet averaged 17.33 gpm per hundred feet of open hole.
However, wells having a depth of 100-150 feet averaged 12.68
gpm per hundred feet of open hole. Finally, the two domestic

AH I 025 I 2
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L_y , _ The data obtained from neighboring domestic wells

appears to be confirmed-by data obtained from Keystone's
monitoring wells. See State of Maryland (1986), Appendix I at
,35-38. During drilling,reach monitoring well was logged to
record its intersection with any water yielding fracture. It
is significant that every monitoring well drilled on or around
the present site encountered at least one water-yielding
fracture. Id. Although the average number of fractures was
one for every 46 feet of bedrock below casing, two fractures
encountered during drilling were estimated as yielding less

than 1 gpm. Id. If those fractures are excluded from the
calculation, significant water yielding zones were encountered,
on average, once in every ,61.66 feet. Moreover, the average

i j yield of Keystone's monitoring wells is approximately 10.5 gpm
for each hundred feet of open hole — a figure relatively close
to that of local domestic wells. Thus, Keystone's own data

(Footnote Continued) '' ' '
wells surveyed with depths between 150-200 feet deep averaged
only 7.06 gpm per hundred feet of open,hole. The .foregoing
data suggests that wells not encountering "typical" Marburg
Schist fractures at a relatively shallow depth will generally
encounter lower flows per fracture decreasing relative to the
greater depth at which such fractures are encountered.

However, it is equally well-documented that a number
of local wells with casings set below sixty-four feet or more
from surface, and hence casing-off the weathered zone, averaged
20 gpm per hundred feet of open hole. See State of Maryland
(1986), Appendix I at 72 (flow values for Cavey, Novak and
Ruhlman wells). 'Thus, -the high yield of certain wells with
casings extended below weathered bedrock confirms the primary
role of fracturing, not weathering, in the bedrock aquifer
underlying the existing Keystone site and vicinity.

A h l 0 2 5 l 3
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confirms that — if the frequency and distribution of water

yielding fractures in the Keystone Landfill monitoring wells is

accepted as representative — on average monitoring wells which
are screened over sixty feet of bedrock will encounter at least

one significant water yielding zone. That on-site well data

directly contradicts Keystone's assertion that the bedrock

functions as an aquitard, and that Marburg Schist near-surface

weathered zones are the only significant route for groundwater

flow.

B. Keystone's Heavy Reliance on Electrical
Resistivity Data Fails Accurately to
Identify Fracture Zones of Hydraulic.
Significance___________________

Keystone's Phase II Application seeks to characterize ,

the site hydrology largely by means of an electrical

resistivity survey. See Phase II Application, Appendix A and

Drawings #30 and 31. Since our January 1987 Report, we have

repeatedly expressed criticism of Keystone's electrical

resistivity data because the analytic method (ABEM Terrameter

SAS 300B) has insufficient sensitivity to identify signif-

icant water-yielding fractures in the bedrock at intermediate
depth, and provides no information on permeability and

porosity. See Ecology & Environment (1987), Report on Site

Suitability Findings at 2-5. Similar criticism has been voiced

by Dr. Aldo Mazzella, a geophysicist at EPA/ Las Vegas, Nevada,

see Note 1, supra, and Tab A, and by other independent

commentators.

AH I 0 25 Ik
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There is no^dispute that Keystone's resistivity data
provides an acceptable'indication of obvious shallow
resistivity boundaries, such as the edge of the existing "fill
area" or apparent zones cf heavy leachate contamination north
of the landfill. It is also fairly obvious that there is a
northeast/southwest "grain" to the site which probably reflects
the strike of the geology^and' schistosity. Beyond those two
"observations," however;: Keystone's resistivity data is not
helpful. As observed by"EPA (which has commented that the
complexity of the geology "necessitates" use of a variety of
surficial geophysical methods:

..; .. •'- ,-t ••. ',, | i|i ' ': :

Both electromagnetic profiling and
resistivity soundings have been included [in
the proposed RI/FSJ so that true
resistivities at given depths may be
calculated along a profile by using data
from sounding points and existing boreholes.

As with the dovnhole geophysical
methods, a single surface geophysical
technique may have several possible
interpretationsr The use of several methods
Provides mutual constraints on data
nterpretations. The surface profiling work
is critical to help locate off-site
monitor[ing] wells by identifying potential
bedrock fracture zones.

Williams-Russell and Johnson (1988) at 12. . , ._-
, • • , ':[ , L -„ '-•• '" " •

As an initial matter, we note that neither the
adjusted nor unadjusted "apparent resistivity" data in Appendix
A shows close agreement with the top of unweathered bedrock,

i and hence with the thickness of weathered bedrock. See Drawing
4*21. The inability to square the resistivity data with the

IM
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depth of weathered bedrock undermines, as a practical matter,

Keystone's theory that fracture zones should be detectable by

resistivity means and should presumably correlate with zones of
deeper weathering. In addition, we note the following:

1. Anomalies

The Phase II Application describes a number of
"anomalous areas" exhibiting resistivities of less than -200 to
-400 ohm-feet. See Section IV.A.2.e. These include an anomaly
that "may indicate the presence of leachate" discharging to the
stream north of the adjoining Superfund site; "several very

elongate anomalies in the direction of schistosity" north and
northeast of the adjoining Superfund site; and several
anomalies "in the vicinity of Well Nos. Bl-6 and PN85-10"; in

"the area just west of PN-85-2" (described as "very low,"
exhibiting a -1200 contour); in "the areas north of Well
85-21"; and in "the area lying between KCB-2 and MW-l." We
draw the Department's attention to data relating to certain of

the forementloned anomalies.
Buchart-Horn devotes one brief paragraph of text to

"one of the strongest elongations ... a set of anomalies

which lie northeast of PN 85-13, passes through Well Nos. Al-6
and terminates southeast of Well Nos. [sic] Bl-6," and suggests

that "Ctlhis area is one possible flow path for leachate from

«i\ I 0 2 b" I 6
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_y the existing landfill, "i2/,,,,Oddly, no other description or
explanation of this anomaly is provided. However,' similar

"anomalous" areas were,described and discussed in two

previously performed resistivity surveys in the area of the
existing Keystone landfill;*and its proposed expansion area,
including borrow areas? or E

The first survey;;is reported in Buchart-Horn, inc.
(1985), Hydrogeologic Report ,— Keystone Sanitary Landfill, a
document prepared in support: of the 1985 Phase 1 application.
Although the conclusions of that study were sharply criticized
by Dr, Aldo Kazzella {EPA*'Las Vegas 1985)ii/ as technically

inadequate to support the conclusions drawn by Buchart-Horn,
the resistivity data did suggest a marked zone of deeper

, , weathering, possibly^indicating a fractured zone in the bedrock

west of Chestnut Hill Road KVES Station 13-1) and striking
west.-northwest (compare?with Buchart-Horn (June 1987) Fig. 1-4,

Cross Sections F'-F and 0-G1)*
The second resistivity survey is reported, in draft

form, in Buchart-Horn (June 1987), Groundwater Plan for the
Keystone Sanitary Landfill. This document was prepared in
response to a proposed Consent Adjudication between the

Department and Keystone.i £The 1987 survey also detected an area

we note that Buchart-Horn makes it unnecessarily
difficult to assess their data by using different nomenclature
in the text from that used in their drawings.; Monitoring wells

( Bl-6, Al-6 are presumably monitoring wells B-6 and A-6 as
j recorded on Drawings Nos. 30-31.

!!/ See note 1, supra, and Tab A.
H
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of deep weathering in the northwest area of proposed expansion

(Station 13-7). Significantly, however, Buchart-Horn's 1987
survey ignored the earlier 1985 results in constructing the
cross-section. See Job No. 64156, Fig. 5.1.4.2. Nonetheless,
Buchart-Horn (1987) also noted a marked zone of reduced
resistance (which appears to be deep weathering and increased
fracturing) under the existing landfill site, at Station 85-13.

See Job No. 64156, Figs. 5.1.3.1 and 5.1.3.2.

This possible "fracture zone" had a monitoring well
installed into it, MW-6. This monitoring well showed "highly
fractured" unweathered schist to the bottom of the hole (200

feet below surface), and significant hydraulic conductivity.
See Buchart-Horn (June 1987), Appendix D. Significantly,

Buchart-Horn also installed a nearby piezometer nest in
borehole 85-13, with the piezometer screened at 50-60 feet
below surface, 85-95 feet below surface and 140-150 feet below

surface. Groundwater collected at each level showed
contamination with leachate. See Buchart-Horn (June 1988)
Drawing No. 22A, Flow Net Cross Section A-A'. That finding
suggests a significant flow of leachate into/through fractures

to at least 140 feet from surface at PN 85-13, and to at least

90 feet from surface in PN 85-12. See id., Drawing No. 22A.
At the same time, it must be recalled that a significant

organic contamination plume has been discovered to extend to at
( , .

least 1700 feet laterally from the existing landfill. See id.,

Drawing No. 32.
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jV^ It is very instructive to note that when installing
the piezometer nests (see Section IV.A,3.b.) Buchart-Horn

states that "[ijt was observed that in each case, the
advancement of borings was made in fully competent unweathered
bedrock" (emphasis added). That statement indicates that
coring of the borehole did not detect significant fractures
which carried leachate to the bottom of the hole, thereby
strongly suggesting that the migration of contaminants does
take place through unweathered (i.e., competent) bedrock.

- -' This finding undermines Keystone's hydrogeologic
model. Buchart-Horn has repeatedly stated that the absence of

signs of "weathering", i.e., oxidation of iron1 minerals, in
deeper bedrock cores proved that flows of "meteoric water"

i j (i.e., Infiltrating rainfall) did not penetrate deeply into
^•~ . .r v... ̂

bedrock. However, their own flownets (see Drawing Nos. 22A and
22B), show potential penetration to at least 150 feet and more.
Evidently Buchart-Horn" is ignoring the real possibility that
meteoric water, when contaminated by leachate, may be totally
depleted of oxygen and may flow through fractures in bedrock

without the oxidizing effects which it identifies as ,

"weathering."
One further pointrshould be made. Buchart-Horn

appears to suggest that the low resistivity measured at 87-A in

the area of B-6 and PN 85-13 is due to leachate, and not to
i

fractures. That position .cannot be.sustained, however, because
1 • " • • ' . ' • . . . .
I it can only be through,fractures that leachate can penetrate

the "unweathered" bedrock so as to produce the low resistivity., .
™
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In short. Keystone's position assumes complex fracturing and \^
groundwater contamination.

2. Top of Bedrock Contours

It should also be noted that while Keystone's
i

resistivity-derived top of bedrock contours, generally reflect
topography, they also exhibit sufficient differences to raise
questions about the accuracy of topographically derived
"fracture traces" on the basis of topography or resistivity

alone. We note in this regard that Drawing No. 21 shows a
sharp reentrant in the contours on top of unweathered bedrock

which is subparallel to, but not coincident with, the

topographic valley leading down from the Mundorff Spring. We

also note that neither monitoring wells 13-7 nor 87-A is \J

located on a topographic low.
Finally, lest it be forgotten. Keystone apparently did

not use its resistivity survey to site monitoring wells "in
fracture zones." This curious decision has been noted by EPA
and is cited as one reason requiring extensive additional

hydrogeologic testing at and around the proposed expansion
site.

C. Keystone's Calculations of Hydraulic
Conductivity Are Based In Part on an
Improper Analytic Method and Should Be
Disregarded___________________

The Phase II Application reports on results obtained

from a series of "seven nested piezometers . . . installed into
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existing boreholes *.'.' Although -Keystone states that the

piezometer locations were"chosen "due to their locations within

areas of hydraulic interest," we note that the availability of
existing boreholes— most located without reference to
analytic data showing areas of potential hydraulic significance
—• appears to have beenrvthe deciding factor. Keystone's
statement that the chosen boreholes "are located in discharge
zones or transitional .zones'' is offered without analytical
basis, and we assume that topographical features are the basis

for that statement.il/;,It Is'also significant that "each
screened interval,.was five feet in length" — a length so short.
as to virtually guarantee that few, if any, fractures would be

measured. We therefore .find it unsurprising that Keystone's

The number .of ,piezometers on which slug tests were
performed varies from location to location without explanation.
Piezometer.Nest Nos, 85-2, 85-3 (curiously omitted from
Buchart-Horn's written description in Section IV.A.3.a), 85-5,
and 85-11 report as to three piezometers tested (A,B,C); Hell
Nos. 85-12 and 85-13 report as to~two piezometers tested (B,C);
and Well No. 85-10 reports as to only one piezometer tested
(C). See Buchart-Horn:(1988)•;= Appendix Section 1.3. Note,
moreover, that the table'provided at the end of Section
IV.A.4.d contains results with respect to Well Nos.
"85-10,a,b,v"85-12a,",arid ?85-13a," that show hydraulic
conductivity .values ̂ of:greater than -10 feet per day, but no
slug test analyses corresponding to those results appears in
Appendix Section 1.3 — a^discrepancy clearly contrary to the

; , representation in the text.

A R J G 2 5 2 I



- 31 -

slug tests showed "hydraulic conductivities" which were very
low when compared to typical granular media.If/

An equally serious problem is created by
Buchart-Horn's selection of an analytical method to determine

hydraulic conductivity from its data base. As Buchart-Horn is
no doubt aware, the method used in the Phase II Application
(Bouwer and Rice, 1976) is a method theoretically able to
determine hydraulic conductivities in granular media only.

That method is simply inappropriate as used by by Buchart-Horn

to determine hydraulic conductivities in fractured bedrock,
such as the Marburg Schist bedrock underlying the proposed

site, unless the rock is so highly fractured as to be
equivalent to a granular medium (which it is not). As a

result, the "hydraulic conductivities" reported from Keystone's

piezometer tests are meaningless and should be disregarded.

Incredibly, on the basis of its piezometer results,

Buchart-Horn then erects an entire hydrogeology. In Sections
IV.A.S.c. and d. of the Phase II Application, Buchart-Horn

employs its Bouwer and Rice "hydraulic conductivities" to

calculate aquifer "transmissivities" based on the entire depth
of the deepest well at each location, including the unsaturated

i£ we wish to emphasize that the Phase II Application
provides no analytic basis on which to conclude that the
screened Intervals are in fact representative of the
hydrogeology of the borehole chosen, or that the boreholes
chosen are in fact representative of the site's geology itself.
He view the piezometer data, at best, as "a stab in the dark"
— a stab calculated, in our opinion, mote to miss than to hit
its intended target.
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zone above the water-table. 1Z/ Buchart-Horn also derived

different "transmissivities" in several instances for the same

aquifer in the same location— a nonsensical result. He find
this Section of the Phase II Application to be compromised by
the contractor's use of an improper and misleading methodology,
and it and the corresponding section of Appendix I therefore
should be disregarded.

D. To the Extent"It is Usable, the Pump
Test Data Confirms that Open Fractures

. Generate Rapid Rates of Groundwater
FlOW__________________________________________;_

We are troubled-by many facets of Keystone's pump
testing at the proposed'site. Particular areas of concern are

Keystone's use of questionable assumptions in interpreting its
pump test data, the implications"of the data for the

determination of effective'porosity of the bedrock at the
proposed site, and Buchart-Horn's misleading discussion of
Darcy values. He will touch on each of these issues below.

IZ/ Interestingly/ we note that Keystone appears to concede
that its "transmissivities1* should be disregarded. Thus, in
Section IV.A.4.e, Buchart-Horn states: "Aquifer thickness and
transmissivity values are not given . . . because the aquifer
intervals tested do not represent the entire vertical section
of the aquifer." Nonetheless, for other purposes, Keystone
continues to insist on the validity of its "hydraulic
conductivities." That position is untenable: either the
transmissivities are generally'"representative" or not — and,
if not, both the hydraulic conductivities and the
transmissivities set forth in the "additional Phase I
information" should be disregarded.

ARI02523
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1. Use of Questionable Assumptions

We are troubled by Buchart-Horn's use of questionable
assumptions in interpreting its pump test data. For instance,
it interprets its pump test data for monitoring wells A-2 and

B-2 using a "vertical fracture model by Gringarten and
Hitherspoon (1972)," which it says is "based on the assumption

that the pumping well and observation well lie along the
fracture." While that assumption may hold true for monitoring

well A2, the data shows that it does not hold true for

monitoring well B2. Thus, the model chosen by Buchart-Horn for

its analysis of drawdown patterns is not, in this case, the

appropriate model for actual site conditions.

We are equally troubled by the important role played j

by "unknown" or variable factors in Keystone's analysis. For

instance, the equations used by Buchart-Horn to determine
transmissivity (T) include the following factors: Xf (the half

length of the fracture (ft)), Tx (transmissivity in x-direction

(ft2/min)), Ty (transmissivity in y-direction (ft2/min)), and S

(storage coefficient (dimensionless)). Those factors are
"unknowns." The Phase II Application therfore stresses that
"trial and error substitution must therefore be used along with

geological -judgment to determine approximate parameter values
which are consistent with the observed geologic data" (emphasis
added), and that "(t)he latter two equations contain too many

unknown variables to permit direct calculations for solution of

aquifer parameters." Similarly, the true value for aquifer
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^__J : thickness (b) in the equation for determining hydraulic

conductivity (K « T/b) — which Keystone says (without further
. explanation) "was determined during boring operations" — is

,not necessarily equivalent to the saturated thickness of rock
penetrated by the well'&nd therefore should have been treated,
for purposes of the equation, as an unknown.

In sum, the calculators of Kx (the hydraulic
conductivity in the x direction along the supposed fracture)
and Ky (the hydraulic' conductivity in the y direction at right
angles to the supposed fracture) are at best approximations
based on at least three other "approximations" derived by

"geologic judgment" and "trial and error substitution." Under
such constraints, we cannot regard the resulting geologic

~ "** ( . '
. , interpretation as reliable or indicative of actual site conditions.

2, Effective Porosity

We find it remarkable that Buchart-Horn postulates the«•* •-
.storage coefficient of the Marburg Schist bedrock as 0.001. If
true, the effective porosity of the bedrock must also be 0.001
because we are deal ing -with an admittedly unconfined aquifer.
See Section IV. A. 6. a. Vet at A-2, the pumping well was able to
sustain a pumping rate of 1. 18 ft3/min, or 8.8 gallons per

minute, for 52 hours. Thus, Keystone obtained — while pumping

essentially from a single fracture — a total of 27,000
gallons, or 3680 ft3. I The velocity of the groundwater moving

within that fracture must have been high because a drawdown was

AHIU2525
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observed at a distance of 100 feet in monitoring wells A-i and

A-3 within one minute, and a highly significant drawdown

occurred in monitoring well A-4 (at a distance of 200 feet)

within three to four minutes. The pump test data therefore

illustrates, if anything, the kind of rapid movement possible
even with low gradients, within a fractured aquifer of low

effective porosity, which is precisely the worst kind of
aquifer for preventing or containing contamination. This is

especially true if there is the possibility of denser than

water non-aqueous phase liquids such as chlorinated solvents
leaking into the aquifer. See Ecology 6 Environment (1988),

Comments on RI/FS at 19-21. It should be noted that all the

piezometers at PN85-13 were also apparently affected by the

pumping test even though they were over 450 feet away from the
pumping well.

By way of contrast, at B-2 the pumping well could only

sustain 1 gallon per minute and obviously was not open to a

"typical" Marburg Schist fracture as encountered at A-2 and by

all the original Keystone landfill monitoring wells and the

great majority of domestic wells. No discussion of this test

is contained in the text of the Phase II Application.

3. Darcy Velocities

It strongly appears that Buchart-Horn's discussion of

Darcy Velocity in Section IV.A.6.a is a deliberately misleading

attempt to minimize flow velocities in the bedrock. It is

well-known that flow velocities in bedrock are equal to the

Darcy velocity divided by the effective porosity^ j-jUffp? ̂  y £
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Buchart-Horn1s estimate^Cor more accurately, guess), the
effective porosity is:4»;OOZ^ tThis means that all Darcy
Velocities estimated in Section IV.A.6.a of the Phase II
Application (assuming, arguendo, that one accepts

Buchart-Horn's estimate;of: hydraulic conductivity), should have
been .multiplied by 100Q_*tO obtain flow velocity. Such
calculations are, of course, open to question.

4. Summary

Even disregarding Keystone's interpretation, the pump
test data prove interesting.and strongly militate, in our view,

against a finding of site suitability. Buchart-Horn has
demonstrated that when wells in the Marburg Schist are open to

-t j fractures within the schist that constitute the aquifer used by

local residents, they are capable of yielding significant flows
of water and rapid rates of groundwater movement. Having shown

' this to be true at Monitoring Hell No. 1 at the adjoining
Superfund site, "suggesting a highly conductive zone within the
lower permeability schist" (Section IV.A.5.a.), Buchart-Horn
has now demonstrated that similar conditions exist at pumping

jE- <f , ."• " ^ (

site "A" in the proposed expansion site. The data shows that
- '- , •' -y n I ?- ? n"-. ;

the pumping well at site "S", B-21 was not connected to a
fracture,'and so showed results typical of generally
unfractured bedrock.

Since the method used to "calculate" aquifer
parameters essentially relied on guesswork, the results of the

pump tests can only be used as qualitative guides.
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Nonetheless, the data obtained clearly does not support the

suitability of the site for containing contamination, and hence

for municipal waste disposal. Moreover, we note that Keystone
has failed to comply with the SWMA regulations in the following
-respects: (1) it has not identified the "lowest aquifer that
may be affected by the facility" (25 Pa. Code S 273.1l5(a)),
and ; (2) it has failed to conduct "a sufficient number of test

borings ... to accurately characterize geology . . .
groundwater flow . . . and flow systems of the proposed permit

area and adjacent areas" (25 Pa. Code- S 273. H5(a)(D) . In
sum, the Phase I and II Applications are deficient and do not

provide an adequate basis on which a permit can be issued.

E. Keystone Has Not Verified Its Water
Balance Calculations ___________

In our submissions of January 1987, we observed that
the existence (or non-existence) of "intermediate flow systems"

— i-e- • flow systems whirch bypass local surface water
discharge points — could be detected by calculating the "water

balance" in the area of the landfill. See Ecology &
Environment (1987) at 25-28. A water balance analysis would

compare the infiltration rate in the landfill area to the

groundwater discharge rate for streams in the immediate
vicinity of the landfill. Simply put, the role of intermediate

flow systems would be confirmed if there is a significant
excess of infiltration over local base flow.
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V_y Keystone has not conducted a water balance analysis in

the Phase II Application. In its place, Buchart-Horn cites a

published study (NOAA t!986). Summary Groundwater Resources of
Adams County and York County and Muddy River Basins) (see
Section IV.A.6.a of Phase II Application). He direct the

Department's attention to the following simple calculations.
Using Keystone's own figure for the infiltration of

precipitation into groundwater of seven inches (7") per year,
the flow of precipitation into the aquifer is 25410 ft3 of

water per acre per year. Because infiltration should, on
average, be balanced by .discharge from the groundwater to
surface .water, the average baseline flow of streams in the area

should also be 25,410 ft3 &f water per acre per year of
v j watershed above the point of measurement. That specific

discharge per acre is ,e$ual to 0,0008 ft3/sec/acre. Thus, when
the estimated areas of drainage above each of the surface water

flow points.(excluding monitoring point 1 at Mundorf Spring),
is multiplied by the average specific discharge per acre, the
following table can be_,constructed:
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! TABLE 1

Watershed Area Calculated Average Measured Discharge
Station (Acres-Estimated) Discharge (f̂ /sec) (ft? /sec) (Difference)

2 48 0.039 0.03 (-13%)

3 300 0.242 0.3 (+24%)

4 434 0.349 1.0 . (+187%)

5 72 0.058 0.1 (+72%)

6 87 0.070 0.1 (+42%)

7 153 0.123 0.1 (-19%)

As indicated, the hydrographies of the monitoring

i wells and of the Mundorf Spring (see Appendices F and G) show
that groundwater levels are generally "highest" in spring and

• lowest in late summer through fall. It should be anticipated
that low-flow surface water discharges will follow a similar

pattern. In fact, it would be expected that surface water flow
rates during low-flow periods in March and April would be
above average for the year.

However, the Buchart-Horn data on Table 1 (drawn from
Section IV.A.6.d.2 of the Phase II Application), shows that the

only site accurately measured with a weir, i.e., Station 2, in
fact shows a flow below the supposed average.il/ The other

stations show such wide variability that the estimated flows

1 are unlikely to be accurate. If anything, the low flow at

!!/ It should be noted that only the discharge at Station 2
was measured using a weir. The flow at other stations was
estimated using measurement of flow velocity and an estimate of
cross sectional area.
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Station 2 — at a time when flow might be expected to be above

average — supports Ecology & Environment's contention that the
base flow discharge of surface water immediately in the area of
the proposed expansion facility (i.e., the discharge derived
from groundwater) is' significantly less than the expected
-infiltration into the local groundwater aquifer. If true, this
observation strongly suggests that a potentially significant
volume of annual1infiltration could be discharged through
intermediate flow systems'at a distance from the landfill. The
existence of such intermediate flow systems potentially could

facilitate the migration of pollutants from the proposed site
to .a much wider area than disclosed in the Phase II Application
in the event of a failure of the liner system.

f ' '

' As pointed out* in Ecology & Environment (1987), Report
• ... r-. •••:>(; '" - "' • • • '. •"

on Site Suitability Findings, existing data on the water budget

in the area of the proposed landfill casts serious doubt on
Buchart-Horn's postulated model of groundwater flow. According

- - - . r-'":fi •• i"': - • •
to Lloyd and Growitz (1972), Ground-Water Resources of Central

and Southern York County, Pennvslvania, the West Branch of
Codorus Creek in York County — much of which drains areas of

... .. .'- /,?- , • r- ' •
Marburg Schist and Harpers Formation — has a long-term water

, .„ - - <%*• -' 'I' ' "f . ,

budget showing stream flow at 13.04 inches, or 32.76% of total
bk ^.n î.,",, p\\ •". . '. "

precipitation. During periods of low rainfall, streamflow will

generally decline as a percentage of total precipitation and

will increase during periods of above-average rainfall. The

range given is from about 44% (1963-1966) to 27% (1951 and
_ .

1952). About two-thirds of the stream flow is estimated to
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. come from groundwater flow. Over the long term, this equals

> about 8.69 inches for the West Branch Codorus Creek. Taylor
and Royer (1981), Summary of Groundwater Resources of Adams
County, estimates that discharge from the West Conewago Creek
is equivalent to about 15.6 inches per year, but quote Wood and
Johnston (1980), Hydrolocry at the New Oxford Formation in Adams

and York Counties, Pennsylvania, in asserting that only 40
percent of streamflow is from groundwater (about 6.24 inches).
However, Wood and Johnston (1980) were discussing the
Gettysburg Formation, which is primarily shale; it is more
appropriate to use the figures developed by Lloyd and Growitz
for the West Cororus Creek basin, which is primarily underlain
by metamorphic rock of the types in the area of the landfill.

Assuming, therefore, a recharge rate of 8.69 inches
per year of precipitation entering the ground and being

discharged to surface streams, the Buchart-Horn model — i.e.,
that all recharge in the area of the landfill is discharged

only to immediately adjoining surface water — would require
that the average base flow at Station 2 be 24% higher than the
calculated average discharge using Buchart-Horn's figure, and

even more out of line with the measured flow.

Since the other surface water flows reported by
Buchart-Horn are estimates, not measurements, it appears likely
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that the discrepancies.̂ / fare a reflection of the inaccuracy of
those estimates (especially at Station 4), and do not in any
way assist in determining the water balance or the
hydrogeologic

, . .
Ill, KEYSTONE HAS NOT ADEQUATELY ADDRESSED

GRQUNDWATER QUALITY AND MONITORING CONCERNS

-,/:- i'l; -"V, ::"
We have substantial concerns with those portions of

the Phase I and II applications relating to groundwater quality
and monitoring. Those concerns fall into four basic

categories; (1) Keystone has not provided sufficient
groundwater monitoring and quality data in the Phase I and II
Applications to comply with Pennsylvania's SWMA regulations;

(2) Keystone has provided no assurance that waste management
operations at the proposed expansion site will not adversely

impact monitoring or remediation .of existing groundwater
contamination; (3) groundwater monitoring to detect water
quality changes caused by" the expansion site may be infeasible
because of fluctuating levels of existing groundwater

contamination; and (4) .given existing levels of groundwater

contamination, even de minimis releases from the proposed. ' " • * • • ' '
facility may have serious impact. We will treat these issues
seriatim, below.

I2/ Station 4 includes; the areas drained by the streams at
Station 2 and at Station 3. For the flow measurement at
Station. 4 to be correct, the remaining parts of the watershed
below stations 3 and 2 would have a specific yield per acre
967% of the average suggested by Buchart-Horn. This indicates,
at best, a fundamental flaw in Keystone's measurement.

ARI02533



I
ORIGINALi

f A. Keystone Omits Important Information on
Groundwater Monitoring and Quality___

We are troubled by Keystone's omission of technical

groundwater monitoring information and — what is far more

significant — by its failure to provide the groundwater

quality information required by Pennsylvania law. This

information is necessary, in our view, both to meet the SWMA
requirements for permit issuance and to reasonably assess the

Phase I and II Applications on their merits.

1. Missing Groundwater Monitoring
Information______________

As an initial matter, we note that the locations of

two of the three proposed down-gradient monitoring wells for

the new landfill site (specifically MW-19 and MW-23) do not

appear on the drawings. That omission suggests a surprising

degree of carelessness in the technical details of the Phase II

Application. Accurate information about the two "missing"

wells must be provided to assess the adequacy of groundwater

monitoring procedures. In our view, the groundwater monitoring

information provided in Keystone's Phase II Application does

not comply with 25 Pa. Code S 273.152(a).

2. Missing Groundwater Quality .
Information____________

The only well of the proposed monitoring network for

which ground- water monitoring data is currently being
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collected is MW 85-22> the "background" well. However, 25 Pa.
Code S 273,I16(a) clearly retires that:

An application shall contain a description
of the chemical characteristics of each
aquifer in the proposed permit area and
adjacent area; based on at least 1 full year
of monitoring data.

-• - ,,.: '(•' - ;'
To our surprise,:;Keystone acknowledges that only "two

sampling events have been completed to this date. The analyses
for the rest of the yearly background monitoring will be
submitted as it becomes-available." See Section IV.B.l.

Keystone'also acknowledges;that its February 26, 1988 "sampling
event" failed to analyze;;"some parameters." Id. See also
Section II, Form 19. In fact, the parameters missing from the
February 26, 1988 sampling* of Monitoring Well 85-22 (for

example) include bicarbonate (as CaCO3), chemical oxygen
demand, total iron, total sodium, turbidity, 1,2,
dibromoethane, cis-i,2-dichloroethene, xylene, total barium,-- ""Th - -* ".'...I' 'it -:i •'
total-cadmium, total chromium, total copper, .total lead, total
magnesium, total mercury, total potassium, total selenium,
total "silver, total zinc, 3-chloro-l-propene,

•*---: ::-AuO~-': '"-- - - - - - - - ' ! - - " ' ' • " •
1,2-dichlorobenzene, 1,3-dichlorobenzene, 1,4-dichlorobenzene,

. f .--. i'V '• -; ' • n " - • '

dichlorodifluoromethane, methyl ethyl ketone,
4»methyl-2-pentamone, i,i,l,2-tetrachloroethane,
l,"l,2,2-tetrachloroethane, tribromomethane, and

. ,, , '• -- ,;:,- f'U^r f '-'"'̂ ' ' - •-•"•' '
1,2,3-trichlorbpropane. Thus, excluding the deficient "event,"
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it is clear that Keystone's "additional Phase I information"

lacks three of the four quarters of background information
required under Pennsylvania law for Phase I consideration.
That information also falls far short of the mandatory
requirement in 25 Pa. Code S 273.116(a) for a description of

the chemical characteristics "of each aquifer in the proposed

permit area and adjacent area." The Phase I Application is
plainly deficient in this respect.

B. Keystone's Phase I and II Applications
Provide No Assurance That The Waste
Management Operations at the Proposed
Expansion Site Will Not Adversely
Impact the Remediation of Existing
Groundwater Contamination_________

We are concerned by Keystone's proposal to construct
an expansion facility north and east of the existing Keystone

site — i.e., directly in the path of the contaminant plume
emanating from the adjoining Superfund site. As observed in
Section IV.A.6.a. of the""Phase II Application, the primary

structural orientation of the Marburg Schist bedrock underneath

the existing and proposed expansion site is northeast-southwest
and, secondarily, northwest-southeast. Groundwater flow is

predominantly bimodal along the lines of structural
orientation. As shown on Drawing 32, a plume of groundwater

contamination extends from the existing site underneath the

proposed expansion site along the predominant northeast

structural orientation. We believe it possible that
construction of the proposed facility and strip operations at
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**-/ the proposed borrow areas could affect flow parameters of the
i

existing contaminant plume, and thereby frustrate remediation

efforts at the adjoining Superfund site.
We note in this regard that that Keystone proposes to

"rip" weathered bedrocX during construction, a process which
may result in opening new fracture zones to the flow of
contaminated groundwater, and in higher rates of rainwater

infiltration. In addition:, construction and strip operations
will impact established patterns of rainwater infiltration and
surface discharge. The impact of the proposed expansion on
current remediation is not considered in the Phase I or II
applications — a deficiency which must be remedied before

either application may be seriously considered on its merits.

C. Groundwater Monitoring at the Proposed
Site May Be Infeasible Because of
Fluctuating Levels of Existing
Groundwater Contamination_________

The existing contamination of the local aquifer may
render infeasible effective groundwater monitoring at the
proposed expansion site. We note that groundwater quality
reports from monitoring wells located on the proposed expansion

site show wildly fluctuating levels of organic and inorganic
groundwater pollution. Table 2 shows some selected results
from the very limited dat*;provided by Buchart-Horn:
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j TABLE 2

Selected Water Quality Changes
in Monitoring Wells from February to June 198812/

Well 85-2A

Parameter February 1988 June 1988 Percent Change
Potassium 1600 11,000 +587%
Sodium 4.0 20 +400%

Magnesium 3000 11.00 - 63%

Chloride 5 10.6 + 120%
Specific Conductance 71 625 +780%

Sodium 5.9 16 +171%

Chloride / 8.6 26.1 +203%

Fluoride ' o.l .-• 0.64 +540%
Toluene 5 17 +240%

Total Phenolics 0.121 0.075 -'38%

pH (Hydrogen ion) "** 6.4 10.56 -1,000,000%
Specific conductance 128 898 +601%
Total Alkalinity
(as CaCO) 18.1 117 +546%

Well 85-1

Iron 2.1 0.14 - 93%

Specific Conductance 49 380 +675%
Total Phenolics 0.107 0.174 + 53%

!£/ For units see Section l.d.. Section II, Form 19.
M/ Approximate value for "pH".

ARJ02538



• " • % * - - •As illustrated above, shifting levels of contamination
. • - . • ' ' ' V.V-C". . • ' : ' . ' • ' •

from the existing Superfund site may camouflage a possible release

of contaminants from the expansion facility. As EPA recently
observed, reliable "[information on background groundwater
quality is essential for determining whether the presence of

monitoring parameters or constituents beneath a MSWLF indicates
leakage from the landfill unit." 53 Fed. Reg. at 33372, Nothing
in Keystone's Phase I or II applications establishes an adequate
procedure for groundwater monitoring at the proposed site.

D. Existing Levels of Groundwater
Contamination Make Even a De Mimimus
Release of Additional Contaminants a
Matter of Significant Concern _____

The level of groundwater contamination emanating from

the adjoining Superfund site shown highly variable levels so
even de minim is releases from the proposed expansion site could

threaten the public health and the environment. Of the wells
that are currently beingjnonitored, four show metals close to
or exceeding drinking water standards, two exceed the standard
for nitrate, one exceeds the standard for trichloroethene
(TCE), and seven are anomalously high (9) in pH, including one
well (monitoring well 11-B) in which the groundwater is

technically hazardous waste (pH 13). In addition, ten of the
monitoring wells show anomalously high phenolics, a factor
indicative of potential exposure to landfill leachate. The
following table reviews some of the more significant

groundwater ô iality information provided in Keystone's Form 19

i J disclosures:r
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TABLE 3
Selected Analytical Results (mlcrograms/llter) 22/

Parameter Nell Numbers 13/

2A 3A 10A 11A 11B 11C 12A 13A 13B 85-1 85-21 85-22

ARSENIC 53 41 46

LEAD 50 50 60

MERCURY 6.2

SELENIUM 14 12 21 80 9.5 9.9

NITRATE 118 8.3 10.6

TCE 43 32

TETRACHLORO-
ETHENE 48 15

METHYLENE
CHLORIDE 52 75

TRANS 1.2-
DICHLORO
ETHENE 22 24

1.1 -DICHLORO
ETHANE 41 37

PHENOLICS 393 1 07 121 114 — — 93 50 — 1 64 209 257

TOLUENE 31 17

pH (Std. 10.111.410.69.713.09.6 6.2 5.7 10.16.3 5.3 5.4
units)

ll/ Units are measured In mlcrograms/liter except where expressly noted.

23/ Groundwater quality Information relating to Monitoring Nell 13B Is
adopted from Section IV.B.I.
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We are also concerned by the potential synergistic

effect of the broad range of contaminants,' supra, on human

health and the environment. In assessing overall groundwater
quality. Keystone improperly attempts to minimize the potential

impact of individual components of groundwater pollution viewed
in isolation. However, in considering the risks posed by
multiple contaminantsv the Department should require Keystone
to follow the proceduresrestablished in EPA's Guidelines for
the Health Risk Assessment of Chemical Mixtures, 51 Fed. Reg.

34014 (September 24, 1986). No such assessment is offered in
either the Phase I or II Applications.

Moreover, we believe .that what constitutes a "safe"
level for a particular contaminant must be reappraised in light
of the presence of multiple contaminants in the groundwater:

"the ground water protection;standard for a constituent present
in ground water that is contaminated with other constituents

that pose significant.risks .should be established at a lower
concentration than if that constituent were the "sole contami-
nant in the ground water..%-;53 Fed. Reg. at 33378. Thus, con-
taminants present in levels below the safe drinking water stand-

ard may nonetheless pose a significant risk to human health and
the environment when.considered in light of their synergistic
effect in combination with other contaminants in the groundwater

• u - - h * ' ' *

, „ •- . f" f f':''- ,'" ^ ' ... - -

--•IV. THE PROPOSED FACILITY DESIGN IS DEFICIENT

For the most part, the Phase II application passively

reiterates the language of the applicable regulations. We find
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the "disclosure" contained therein largely uninformative as to

how the various design and performance criteria will be

attained. Four areas of particular deficiency require comment.
First, the Phase II Application lacks an adequate stability
analysis of the proposed expansion facility which, in our view,
may well prove unstable during a possible seismic event.

Second, the Phase II Application contains insufficient
disclosure and planning of erosion control procedures. Third,

the absence of meaningful disclosure on leachate treatment is a
material defect and must be remedied. Fourth, we recommend
that a quality assurance plan be instituted to assure adequate
construction of the liner system.

A. A Stability Analysis Should be R ecru i red

The Phase II Application fails to provide slope
stability calculations and calculations of the stability of the

facility as a whole during a foreseeable seismic event. We
strongly recommend that such stability calculations be made for

the proposed facility as a whole, and that adequate steps be
undertaken to assure that engineering measures have been

incorporated into the design of the unit to mitigate the
potential adverse impact on structural components that may

result from destabilizing events. See Solid Waste Disposal
Facility Criteria, 53 Fed. Reg. 33314, 33333 (August 30, 1988).
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I Our analysis suggests that the proposed liner system
. » , „ „ . . - • ' ^

— a saturated, 21/ relatively low-shearing strength zone of
sand (the leachate collection zone) resting on a sloping
surface of high density polyethylene (HDPE) — may act as a
plane of weakness and potential shearing underneath the
proposed facility.' The Phase II Application provides for a
maximum resultant grade of the proposed subbase of a rather

steep 6.7% (as shown on 'Drawing #6) at a point where final
grade is approximately 'sd-So feet above the subgrade. That

configuration is apparently designed to maximize the volume of
waste disposal while avoiding direct contact between the

proposed facility and the seasonal high groundwater table. The
, maximum loading on the subbase is stated as 6150 lbs./ft2. See

Section II, Form 24 at 3.' The maximum thickness of landfill
above subgrade appears from the drawings to be approximately
175 feet (See Drawing"*?) T In our view, that configuration may
well prove succeptible to. landsliding or collapse during a
seismic episode.

_ It should be noted that the locality where the
landfill is to be constructed is not aseismic. As stated in
C.W. Stover, B.o. Reagor and S.T. Algermissen (1981), The

Si/ The saturation of the leachate collection zone is likely
to be a constant condition in view of Keystone's proposal to
recirculate leachate through, the facility. See Section V.F.4.
We note, however, that Keystone defers any detail on the
proposal to an unspecified future time after the commencement
of operations. But see 25 Pa. Code S 273.162(c): "If
recirculation of raw or pretreated leached is proposed . . .
the application shall describe . . . "
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Seismicitv Map of the State of Pennsylvania, at least four

earthquakes of Modified Mercalli Intensity (MMI) VI have
occurred in southeastern Pennsylvania during the last hundred
years, and an additional four of MMI V are noted. The closest

earthquake of MMI VI was recorded at York in 1889.25/ u.S.

Geological Survey estimates indicate that there is a 10%
probability of ground movements exceeding 6 in/sec.

horizontally in a fifty year period in the seismic source area

of the proposed site and a possibility of a maximum Richter

magnitude earthquake of 7.3. See S.T. Algermissen et al.
(1982), Probabilistic Estimates of Maximum Acceleration and

Velocity in Rock in the Contiguous United States, U.S.

Geological Survey Open-File Report 82-1033, Table 1 (1982),

attached at Tab I. Based on their calculations, there is a 90

percent probability that an acceleration (i.e., ground shaking)

with an intensity of approximately 10 percent of the force of
gravity (32 feet/second2), will occur within this area once

within any fifty year period. Id. at Plates 2 and 5. That

level exceeds the proposed levels of ground shaking which the

25/ EPA notes that "certain portions of the country are at a
higher level of seismic hazard than other areas. For example,
portions of the eastern U.S., although not subject to frequent
earthquake, are at a higher level of seismic hazard than
portions of the Western U.S." 53 Fed. Reg. at 33333.
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EPA has used for defining ''seismic impact zones, "li/

EPA has recently^proposed rules dealing with the

impact of seismic events on municipal landfills. In that
agency's view, the adverse impact of siting a municipal waste
landfill in seismic'impact zones justifies the need for a
comprehensive standard to prevent releases from those
facilities. Types of failure that may result from ground
motion are: (1) failure of "structures from ground shaking;
(2) failure of unit components (such as liners) due to soil
liquefaction, liquefaction-induced settlement and landsliding,
and soil slope failure in foundations and embankments:

- , ,f "H ,:!',, J» ;; •„- ! " • .

The Agency believes that these failures may
result in contamination of air, ground
water, surface water, and soil. Therefore,
in order to protect human health and the
environment, all,.containment structures,
including any liners, leachate collection
systems, and surface water control systems
at new MSWLFs [municipal solid waste
landfill facilities] must be designed to
withstand the stresses created by peak
ground acceleration at the site from the
maximum earthquake based on regional studies
and site-specific analysis.

53 Fed/ Reg. 33333. :

!£/ EPA defines a "seismic impact zone" as an area "having a
10 percent or greater probability that the maximum expected
horizontal acceleration in hard rock, expressed as a percentage
of the earth's gravitational pull [g], will exceed O.lOg in 250
years." 53 Fed. Reg. at 33333, EPA's proposed requirement
translates to a 4 percent probability of exceeding the maximum
horizontal acceleration in 100 years. Id.
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Steps which a prudent owner/operator should take prior

to accepting a final design — or ..that prudently should be

required prior to approving an application — include:

(1) determining expected peak ground acceleration and the site

from the maximum quake based on regional studies and
site-specific seismic risk analysis; (2) determining
site-specific seismic hazards (e.g., soil liquefaction); and
(3) designing the facility to withstand peak ground
accelerations.

EPA has also stated that, in its view, the imposition
of special engineering designs "would reduce the potential for

contamination of ground water beneath the landfill resulting

from the failure of a liner." Id. The imposition of
engineering safeguards on the proposed Keystone facility is
particularly important because the highly fractured bedrock

underlying the site presents no natural barrier between the
liner system and the local groundwater. Moreover, in addition
to the threat of a release of leachate into the aquifer, the

relatively steep grade of the landfill subbase raises a
possibility that, during a seismic event, the proposed facility

could actually slip downgrade or collapse.
In any case. Keystone's Phase II Application falls far

short of the SWMA regulatory requirements. It makes no effort

to provide any sort of slope stability analysis. In
Section II, Form 24 at 2, Keystone responds to the Department's

directive that "a slope stability analysis shall be provided"
(emphasis added) by indicating "N/A." The absence of
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disclosure plainly disregards the language of Form 24 and

cannot be justified. r f . :
,' V1". .' - V

The overriding requirement for landfill design and
operation is to prevent potential degradation of the

environment and, above all, a potential threat to human health.

Possible instability of the proposed landfill facility during a
seismic event could be catastrophic in terms of.human health

and the environment. It Is imperative, therefore, that the

application include an overall stability analysis of the

proposed facility — including an analysis of stability during

the probable maximum ground shaking anticipated from forseeable
seismic activity.

B. The Phase II Application Fails To
Provide Adeô iate Erosion and Run-Off

, Control- :- ::* \___

As an initial matter,: we are deeply concerned by the

extent of the proposed use of so-called on-site "borrow" areas.

Although Keystone plans to use at least 310,100 cubic yards of
soil from on-site borrow areas (see Section IV>C.), the Phase

II Application fails to disclose whether Keystone has (or

likely will) obtained approval from the appropriate regulatory

agencies!!/ to conduct earth moving operations of the
presently-contemplated magnitude. Our analysis of local soils

• - -•- -2Z/ In its May 22, 1987 order, the Department states that
"[a]ll borrow areas (including those off-site) must be •

I permitted .by either the Bureau of Waste Management or Bureau of
* Mines." It further observes that "[a] permit may be required
. ^ from the Bureau of Soil and Water Conservation."r ;.;".:."
• ARI025I47
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data convinces us that the extent of proposed borrowing is not

feasible and will probably result in significant degradation or
damage to the environment.

As we read the Phase II Application, Keystone proposes
to strip all but six inches of sub-soil off a large area (100

acres approximately) adjacent to the existing and proposed

landfills. At present, slopes in the area are generally

between 2-8%. In addition, the area of the proposed expansion

facility itself will be stripped and excavated before
construction.!!/ it seems highly improbable that Keystone's
plan to leave no more than six inches of subsoil in the

proposed "borrow" areas will allow adequate revegetation

without erosion or gullying. We note that Keystone has

experienced significant difficulties during the past several

years with sediment laden wastewater being discharged from the
existing landfill site.!!/ Such discharges constitute repeated
violations of Pennsylvania's Clean Streams Law, and have
reportedly resulted in at least one citation from the

Department. It appears that, to the extent Keystone's past

AH topsoil and subsoil to be used for cover material
will be stockpiled and covered with vegetation if not for
immediate use. The Phase II Application states that no more
than 25 acres of land will be disturbed at any time. See
generally Section V.C.

For a comprehensive study of surface water the
relationship of rainfall events, runoff and sediment laden
water in the unnamed branch of Conewago Creek directly north of
the existing Superfund site and the proposed expansion facility
see A. Colestock (1988), Stream Study No. 1. (Environmental
Protection Agency Files).
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•. •discharges of, wastewater' have been unintentional, skepticism'
- : -

seems warranted about the future effectiveness of the proposed
control measures^ ^- " :

While "Calll permanent soil erosion and sedimentation

control facilities have^been designed based on a 24-hour
precipitation event by inches to be expected once in 25-years,"
25 Pa. Code S 273.151 (emphasis added), Keystone's information
in Section II, Form 17 (relating to the design of sedimentation
ponds at;the landfill) calculates run-off on the basis of
existing slopes, soils -'aid vegetation. That information
obviously .should be recalculated to reflect the actual soils,
slopes, and vegetation (or lack thereof) which will occur when

the landfill is operating/"and when it is completed. We believe
that actual site conditions likely will result in larger
volumes of run-off and sedimentation than the conditions
described in the existing Form 17. We also note in this regard

that, in Appendix B to the" Shase II Application, Keystone
states that: "the perimeter swales and basins are designed for

erosion protection for the landfill as it reaches finished
grade." That representation does not appear to be correct.
Keystone's use of data in Form 17 that reflects existing site

conditions is misleading and should be corrected.
Of equal concern, the Phase II Application grossly

underestimates the potential volume of runoff from the proposed
expansion site. It provides that a "rip-rap outlet sediment

trap , . . may be used of'drainage areas up to a maximum of 15

acres. Volume shall be computed using 1800 cubic feet . . .
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\ storage for each acre of drainage area." That provision is

inadequate and will result in overflow, dyke breaching,

gullying, and severe surface water degradation.

One half-inch of runoff from one acre is equivalent to
1815 cubic feet of run-off. However, background climactic data
for the area of the proposed facility indicates that even a

one-hour rainfall to be expected at least once in every two

year period is equal to 1.25-1.5 inches. Thus, even under

normal circumstances, the potential volume of runoff could

easily exceed the capacity of the silt trap. This potential
problem will be accelerated if the soil is unvegetated because

it is in the process of being stripped.
Of technical concern, Keystone proposes that borrow

i * ^J
areas will be protected from soil erosion by fencing or straw

bales and sediment traps. It states, without elaboration, that

"sediment traps shall be cleaned periodically . . . the
resulting sediment shall.be properly disposed." How and when
this is to be done should be specified in the Phase II
Construction Narrative.

C. The Phase II Application Fails To
Adequately Describe Plans for Leachate
Treatment____________________

The applicant indicates that leachate generated during

the early operations of the proposed landfill will be
transported to one of three privately-owned treatment plants.

i
i We note that off-site treatment of pretreated leachate is
. permitted under the Regulations for no more than three years.
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See.25 Pa, Code SS 273;Ife3 and 273(a). The Phase II

..Application offers no information describing plans for on-site

pretreatmentl^/ or future "bn-site treatment after the three
.year period.has expired.- It therefore is impossible to
determine whether on-site leachate treatment provisions will

prove adequate to meet ̂ any of the applicable State Pollution
Discharge.Elimination-System <"SPDES") permit requirements.

D. The Phase II Application Does Not _
; Provide an Adequate Quality Assurance
Program for tiner System Installation

. All municipal waste facilities receive and dispose of
hazardous constituents as part of household waste. Common

discarded household products, such as household cleaners,
automotive products, paint thinners, and pesticides, may

contain hazardous wastefi that are either listed under Subtitle

C of RCRA or exhibit one or more hazardous characteristics.
See generally U,S. EPA, .Office of Solid Waste (1988), Survey of

!£/ We note that 25 Pa. Code 273.273(a)(l) requires that
"[pjrior to the.disposal of waste at the facility, the operator
has in place at the site a permitted and fully operational
system for pretreating the leachate . . ." The Phase II
Application does not disclose whether a pretreatment permit is
pending.

On a related note, the June 28, 1986 leachate
treatment contract with Eldredge. Inc. included in the Phase II
application does not "prohibit the treatment facility operator
from refusing to treat leachate without 6 months advance
written notice" as^required in 25 Pa. Code S 273.273(a)(4).. In
addition/ no information is provided respecting the compliance
of the proposed treating "facility_(or backup facility) with the
Clean Streams Law or its ability to accept and treat leachate
from the proposed facility.- -Id.
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I Solid Waste (Municipal) Landfill Facilities, "A Survey of

Household Hazardous Wastes and Related Collection Programs."

In addition, small quantity generators ("SQGs") annually

produce 940,000 metric tons of hazardous waste, including
lead-acid batteries, solvents, and strongly acidic or alkaline
wastes. See generally Abt Associates, Inc., (1985), National
Small Quantity Generator Survey, Contract No. 68-01-6892 (U.S.
EPA, Office of Solid Waste 1985). Solid waste disposal

facilities, including municipal waste landfills, are the second
most frequent destination for SQG hazardous waste shipped

off-site: indeed "EPA estimates that MSWLFs may receive from 5

percent to 16 percent of the SQG hazardous waste
produced."ll/ 53 Fed. Reg. at 33318.

The potential disposal of hazardous waste at the

proposed site raises two concerns. First, given the existing
site's history of groundwater contamination, it is obvious that
any failure of the liner,.system could have a devastating impact
on human health and the environment. Second, we note that many

common constituents of municipal waste may contribute to liner
failure, and that the proposed liner system has not been tested

under actual site conditions. Under these circumstances.

1I/ We note that "between 5 and 16 percent" of 940,000 metric
tons is between 47,000 and 150,400 metric tons. EPA estimates
that as of 1986 there were approximately 6,000 MSWLFs
nationwide. That averages out to a potential disposal of
between 8 and 25 metric tons of SQG-generated hazardous waste
per municipal waste management facility per year.
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> particular care should be taken to insure the basic integrity
of any liner system installed at the proposed site.

We cannot overstate the obvious — liner systems, no
matter how impervious when, properly functioning, can fail:
"Even the best designs, operating practices, and quality

control procedures cannot always .prevent unexpected failure of
a landfill." 53 Fed, Reg. 33366. However, EPA has determined

• l that the commonest cause, pf such failure was from construction-
related problems durinf installation. See U.S. EPA, OSWER
(1983), Landfill and Surface Impoundment Performance Evaluation

(EPA SW-869). To'minimize potential construction-related
problems, we strongly recommend that a written "Construction

- • " - , • , - . ' 'i ,
Quality Assurance Program" be implemented by a third-party

i , supervisory engineering contractor who is independent of any
vested interest in the cost or time of completion of the liner

installation. See, e.g. ; U.S. EPA (1985), Construction Quality
Assurance for Hazardous Waste Land Disposal Facilities (EPA
530-SW-85-02I) . ; ! :_ -̂ •v-r

V. KEYSTONE HAS NOT COMPLIED WITH THE GENERAL
REQUIREMENTS FOR PERMITS AND PERMIT
APPLICATIONS IMPOSED UNDER 25 PA. CODE
SS

Keystone's Phase II Application fails to provide three
important areas of disclosure newly-mandated by the "General
Application Requirements" of the SWMA regulations: (1) the

identification of interests in the proposed facility; (2) a
"compliance history" of all persons having an interest in the
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I proposed facility; and (3) the performance of an Environmental
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Assessment. 25 Pa. Code §§ 271. 124-. 127. The first two

requirements are non-technical in nature and will not be further
discussed herein. However, the absence of a compre hensive

Environmental Assessment is critical to the Department's
suitability decision because of the release of contaminants from
the adjoining Superfund site. Keystone's the Application is
legally and factually deficient, however, until each of the
"General Application Requirements" is fully provided.

A. An Environmental Assessment Must Be
Performed ___________________

Section 271.127 mandates that "an application for a

municipal waste disposal or processing permit shall include an

environmental assessment on a form prescribed by the
Department." At a minimum, the Environmental Assessment

included in Keystone's permit application must include "a

detailed analysis of the potential impact of the proposed
facility on the environment, including traffic, aesthetics, air

quality, water quality, stream flow, fish and wildlife, plants,
aquatic habitat, threatened or endangered species, water uses,

land use and public health and safety." See 25 Pa. Code

5 271.127U).

Since Ecology & Environment's initial submission in

January 1987, Keystone has sought to solve numerous
deficiencies in its Phase I and II Applications by importing
potential solutions and exporting problems. Two major
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deficiencies in the Application are its handling of the

question of suitable soils'and leachate treatment and disposal.

Keystone's Phase II Application suggests "solving" the problem
of insufficient on-site Soils-by proposing to use off-site
sources to make up the deficiency. Similarly, Keystone now
proposes to transport all leachate produced during the initial
three .years of operationsJ-to an off-site facility for
treatment. Both "solutions" create new and unexplored
environmental problems. We note that Keystone has made no
effort in its Phase II Application to analyze the impact of
this significant additional stress on local road systems, or to
.assure against the possible" inadequacy of its off-site

resources. However, in our view. Keystone's reliance on
import/export "off-site" solutions only reinforces our

conclusion that the proposed site is inherently unsuitable to
function as a municipal -waste landfill.

In addition, we;are concerned by evidence of
noticeable adverse impact of the existing landfill site on
local biological systems and surface water resources. That
impact is likely to be aggravated by the proposed expansion

facility. We strongly believe that such potential future
impact must be discussed adequately in an environmental

assessment.

•.' !• Traffic^ - " ' ' ' ' ' ' . ' . "" - : •
. - ^ • \ \ •-,•-'•'.:• L"H I . ' ' "

' . « " . - - • ' - ." :• : ?<->f--f l*"'̂
/ The impact of traffic on the environment is of

particular concern in Keystone's Phase II Application. When at
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peak operation, the proposed site could accept as much, as ]. „ ooo

tons; of municipal waste per day for disposal , The volume of

heavy truck traffic to and from the site will be enormous,, and

will necessarily result in substantial degradation of the local

road infrastructure. In addition, Keystone's Phase II

Application proposes to transport: as much as 174 ,,000 cubic

yards of soil and clay to the land.fi 11 ,..«iLi!y' and! to transport as

much as 20, OOO gallons of pretreated leachate per day from the

landfill ,••!.«•!/ Keystone's Phase II Application has not discussed

the impact: of a sharp increase in traffic on local roads, nor

the increased; danger to local residents from vehicular

acol.d.ents, pedestrian, accidents,, noise1,, vibration, dust and

truck lights .

Information provided in Keystone's; Phase II

Application strongly suggests that current operations at the

landfill have exercised a strong negative impact on. some local

•I!.!!!/ As stated in the Phase II Application, when purchased
soils (11 7 4,000 cubic yards) and soils from borrow areas
( 3 Ml , J. (HI cubic yards;) are excluded from the calculation, the
proposed facility falls approximately 4iSi!:i, 000 cubic yards short
of the amount: of soil (7'9'fi ,, 000 cubic yards} necessary for
proper solid waste management, In other words, the proposed
fill area has no in ore than 40% of the soils necessary to
construct: the proposed landfill as designed.

Keystone has contracted with an outside concern for
transportation of a maximum of 20,, 000 gallons of leachate per
day. The process of exporting that large volume of leachate
from the proposed site raises traffic and public safety
concerns; similar to> those1 raised, by importing the enormous
volume of soils discussed in the previous note.
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biological systems. "-Nowhere is this clearer than in the

"Surface Water Information" contained in Section IV.D of the
Phase II Application. In particular, Ecology & Environment

draws the Department's attention to the macroinvertebrate data
provided in Section'IV;D'.'3 of the Application.

Section IV.D.3 provides data on macroinvertebrate
populations drawn from monitoring stations on two local

. branches of an unnamed tributary of Conewago Creek. That data
confirms that (1) the number of macroinvertebrate sub-orders,
and (2) the .number of specimens collected in all sub-orders,
decreases sharply where Impacted by direct damage and probable
leachate discharge from'the adjoining Superfund site.

Review of the sampling for macroinvertebrates in the
^i surveyed streams under a 'standard scoring system (see

Appendix J) yields the following results:

_ TABLE 4

Surface Water Quality Derived
From Macroinvertebrate Survey

Station Number: 1 ._,,, 2,,;.,;,. 3 4 567

Overall Quality 3.0 *5;0 5.5 5.5 5.5 3.5 4.5
Rating: „, .

Index E A,, A-f A+ A+ D B

Where: A * excellent quality; B - good quality; and D and E -
moderate quality

, Station i is located in an extremely shallow
i , ' spring-fed stream which exhibits "intermittent flow conditions
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during summer and fall." It was sampled during the spring

period of high water flow. It appears probable that the

individual macroinvertebrates found at Station l in fact

migrated to the site. Therefore, the relative lack of faunal
diversity observed at Station 1 is not primarily reflective of

water quality.

Stations 2, 3, 4, and 5 all received excellent
ratings. The water quality data agrees with these ratings —

with the exception of station 5 (which shows elevated field

conductivity, total organic carbon, iron, manganese, sodium,
barium, zinc, nitrogen-ammonia, chemical oxygen demand,

chloride, turbidity, alkalinity, fluoride, sulfate, and

biological oxygen demand). The combination of water quality

factors suggests that leachate from the landfill is in fact

entering that particular stream system.li/
Curiously, no water quality data is provided for

Station 6 — located on a stream which Buchart-Horn notes as

probably receiving landfill leachate — and therefore no direct
comparison between water quality and faunal diversity can be
made. As estimated by faunal diversity alone, the water
collected at Station 6 was of "D" moderate quality, and the

macroinvertebrate population found at that location was typical

of a polluted stream, as might be expected.

This is significant because the stream on which Station 5
is located does not receive surface drainage from the landfill.
Thus, if the water quality data is to be trusted, it implies a
strong discharge of leachate from groundwater.
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Station 7 is located at a considerable distance from
the landfill .and shows (on the macroinvertebrate index) some

degradation of water quality (from "excellent" to "good"). The
lower water quality observed at Station 7 may be due, in whole
or in part, to the presence of a horse and donkey yard
immediately upstream, as noted in the Phase II Application.
That uncertainty could w and should — have been avoided by
conducting the survey upstream from the yard. Again,
Buchart-Horn provides 410 .analytical water quality data to
confirm the macroinvertebrate data.

In general, the macroinvertebrate survey suggests that
the existing Keystone landfill has Impacted surface water

quality north of the landfill—..and, in particular, in the
t j unnamed tributary of Conewago Creek running along the northern

boundary of the landfill;(i.e.,: Station 6). We note that the
forementioned unnamed tributary of.Conewago Creek is the source

of the water supply for New Oxford township. The absence of
analytical water quality data from Station 6 is inexcusable and
should be remedied.,. Moreover, the disparity between the water
quality data estimated from the macroinvertebrate survey and
the analytical study for-Station 5 strongly suggests that that

station be resampled. If the analytical data is confirmed, it
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appears likely that a highly significant discharge of leachate

from the existing landfill has been identified.!!/

B. Conservation of Surface Water Resources

Monitoring stations 1, 2, 3 and 4 are located in one

of the only two "official" water impoundment areas designated
by Union Township pursuant to its Official Plan under Act 537.

See Gettysburg Engineering Co., Inc. (1972), Union Township

Official Plan Act 537, (excerpt attached at Tab K). The

proposed Keystone expansion site is located on and immediately

adjacent to that impoundment area. It is highly likely that

waste management operations at the proposed site (including
Keystone's proposal to strip the proposed "borrow area" of

suitable soils) will adversely affect the availability of that

impoundment site. Such potential adverse impact on Union

Township's future surface water supplies and potential
development must be seriously addressed in Keystone's

Environmental Assessment.

The possible loss of future surface water supplies is
heightened by the present dependence of local residents on
ground water resources. As noted in Section V.A.2.k of
Keystone's Phase II Application:

Apparently significant dischanges of pollutants may have
occurred into the unnamed branch of Conewago Creek directly
north of the proposed site. See Letter of Nay 19, 1987 from
Ezra C. Levine to Leon M. Oberdick enclosing a May 13, 1987
laboratory analysis of stream water samples by Skelly & Loy,
attached at Tab L.
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-^ „_ . There is no public water source that is
; ' technically or economically feasible as a

replacement water- Source. If the primary
groundwater aquifer becomes contaminated or

. polluted a deeper aquifer is not available
" ' for use. . . . The most feasible

- . alternative for:- contaminated or polluted
rural water sources is an individual water
treatment system'. . . A second alternative
would be to drill a new source in an
unaffected area ... A third and more
costly alternative would be to draw water
from the, unnamed tributary of the Conewago
creek, treat and pipe the water to the

_ homes ,. . :. . v :;:?•;•.•.''.- " - ' • • ;
, „.- . • •' ' ""I" li ' -H • " -..

But see also Section V.D.5 (representing that a

i permanent water supply will be provided upon contamination of
• , . ; . , * ' ••• ...-. ;:'-:?-; T: "-,;.'" "-'• '" " '• • ' :

local water resources no later than ninety days following

notice to the operator). The proposed .expansion would, as a
U practical matter, render the "third and more costly

-,. . , , . • :•-. --'?*:.-;•'' "L
alternative" moot. As the second alternative appears

economically and practicably infeasible, we believe the only
true "alternative" water supply would be ̂ reatment and
consumption of the contaminated groundwater itself. This

4 *-,". • '4 ; ' ' - " '1 :, : - .-. * -̂-, . , .K .. . . •

"second alternative" is undesirable, and would likely be
unacceptable to many local residents.

_ , - . . . - - .
For the reasons set forth above, we are convinced that

the applicant. Keystone Sanitation Company, has not satisfied

its "burden under Pennsylvania law of "affirmatively" showing
:. . , ,.-i vr. -.'*itr. ^ - 4 / ; " ";'-"-
that the proposed site and facility design are feasible and
will not cause surface or groundwater pollution. Keystone has
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been given repeated opportunities to submit competent, reliable
evidence of site and design suitability. The omission of
important technical information from the Application — for

example, the failure to present four quarters of groundwater

analysis in Form 19 — is proof that Keystone has failed in its
task.

In our opinion. Keystone's Application is marred by a
deficient hydrogeological showing. The geophysical method
principally used by Keystone's contractor, electrical

resistivity soundings, is not sufficiently sensitive to
identify significant fracture zones. Additional testing is

mandatory. Keystone's geophysical interpretation employs
erroneous methods to arrive at questionable, and at times
misleading, conclusions. Furthermore, we conclude that, to the

extent the Keystone's data on the proposed site can be relied
upon, it militates against permit approval.

We are deeply concerned by the lack of information in
the Phase II Application relating to the special problems

caused by groundwater pollution from the adjoining Superfund
site. Effective groundwater monitoring at the proposed
facility may be impossible in view of fluctuating levels of

contaminants emanating from the Superfund site. Moreover, the
fact of existing groundwater contamination makes the proposed

facility a far greater potential risk to public health and the

environment because even small releases may raise contaminant
levels in the groundwater far above acceptable levels. We are

not dealing here with a "normal" application seeking approval
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of a "normal" site. The:fipecial problems encountered at the
proposed expansion site rare entirely of Keystone's own making,

and require special planning to minimize further risk. We find
nothing in the phase I or II Applications that properly
acknowledges — -let alone ̂responds to -- the serious nature of
the special problems raised by Keystone's Application.

We are also. seriously concerned by the numerous

deficiencies we find, in: Keystone's proposed facility design.
That design raises serious stability issues which are ignored
in the Phase II application. In addition, we find that the
proposed facility design ijfails to adequately provide for runoff
and erosion control under .actual site conditions. Leachate

treatment is not adequately discussed/ and no provision is made
... •*

\j for adequate third-party quality control of liner system
installation. Those .concerns must be thoroughly dealt with in

any application. . ,i\f;\ijt-., ...̂
Finally, the Phase II Application fails to provide the

disclosures required by Chapter 271 of the SWKA regulations.
Particularly important to the Department's initial
consideration of the Application is the requirement for an

Environmental Assessment. Issues of particular sensitivity in
this regard are increased traffic, the impact of extensive soil

"borrowing" operations, increased stress on local biological
systems, and the possible impact of the proposed facility on
surface water resources necessary for the development of Union

: Township and other local communities.
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The installation and operation of a municipal solid

waste disposal facility creates both risk and a resource. The

intent of the SWMA regulations is to minimize potential risk to
the public and the environment, while permitting all to enjoy

the economical and efficient use of an important man-made

resource. Without adequate public disclosure and planning,
however, the public and the environment bear a risk
disproportionate to the benefit received from the facility.

Where, as here, the risk to the public health and to the

environment is magnified by the applicant's past conduct, and
by its repeated present failure to make a competent and

reliable showing of site suitability, the SWMA regulations
require that the application be denied. For the reasons set
forth above, we conclude that the municipal waste disposal
permit requested in Application No. 101387 cannot — and should

not — be issued by the Department.
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Coaoenti on the "Hydrogeologic Investigation Keystone Sanitary landfill" \

.. .. ' ,. ' :.. • . .
It was' difficult to fully evaluate the Sachart-Horn Inc.- report "Hydro-

geologic Investigation Keystone Sanitary Landfill", June 1985, sines a consider-
able amount of the data bass of the electrical reaiativity aurvey vere not
included la the report. On psga 6, line 13, tha report atatea "The different
arzaya uted to measure resistance include i Sipole-Dlpole, Overlapping Dipolt,
Kodified Schlumbarger, and tvo different Veaner Array*." The only dars that
vere preaented in the report are 36 Venner soundings in Appendix 2. It ia not
stated whether theee arc an average of the Venner offaet data. Plate A
indicate* that data at 59 location! vere obtained. The data for 23 Veaner
soundings and for all the other array configurations are not presented or
mentioned,

Full use of the Bison offset sounding system allow* one to obtain a
cusber of error calculation's. These Include observational errors and various
•rrors associated with subsurface lateral resistivity variations (2 and 3
dimensional effects). None of these errors are Included in the report*. The
observational errora are important since they provide guidelines as to how
close an Interpretation model thould fit the field data. • The lateral errora are
ixporttnt since they provide guidelines as to now good the data can be inter-
preted with a one dlnensional model.

In the Buchart-Horn report, the Venner apparent resistivity sounding data
are Interpreted with one dimensional models. Without the ab5vt error analysis,
it is difficult to ascertain how good the one disensional assusptlon Is. In
addition to this, the one dimensional solution are not unique. One can uiuelly )
fit a resistivity sounding curve with a number of variations of-reslatlvity
values and thickness of layers. Veil log data, or some other geophysicel data
can reduce some of this ambiguity.

«

On page 11, in the conclusions, the report states:

"1. Cleavage and fractures close at shallow depth*.

• 2. There are no deep-seated fractures present ac the site which conduce
ground water or serve as conduits between the aquifer of concex.1 and deep-
seated regional aquifers.

3* There is no evidence to Indicate the presence of a deep-seated regiar.al
aquifer." . •

These factors appear to* be baaed upon the one-dimensional modelling
Interpretation* and are the key factors in limiting the lateral extent af the
ground-water contaminations*

A number of computer models were calculated to study the response one
might expect from a deep conductive layer and to see whether these could be
detected with the Venner soundings. The results of theoretical one-dimeciionai
models with different conductive tones (approximately 240 ohm-meters, repre-
senting an aquifer) at depths of 30 maters to 99 meters and with thickness of 3

' '
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. meters » 40 meters and to- Infinity are shown- in figures 1, 2, and 3. these
conductive layers vers added to the original Interpreted results of stations
7-1, 7-3, and 6-1 in the report. In Figure 1, Station 7-1, the results of
placing a '3-meter thick conductive-layer (240 ohm-meters) *t̂ a depth of 30
fitters produced at most, a 7 percent change in apparent resistivity over the
response without the layer* -For the-3-metar chick conducting layer tt 9 9 -cat ere
depth, less than a 1 percent change -in apparent resistivity is observed at the
Itrgsit "A" spacing* In Figures 2 (Station 7-5) sad 3 (Station 8-1) the model
-̂results with- the dasp conducting- was', starting at 40 si and 50 m, rsipectivcly,

. agree vith the field data better than the original nodal without the deep
conductor.-- The thickness of these deep conductors extended to infinity.
Reducing the thickness of the deep conductor in Figure 2 (Station 7-5) .to 40
me tan, followed by- a high 'resistivity tone of 1550 oha meters to infinity
Increased the Apparent resistivity by about 7 percent at the largest "A" spacing*
If ons assumes ft oas dimensional is o tropic layer nodal, these results Indicate
that deep aquifers say lie in the area (for example, a 3-meter thick conductive

-tone at 99-meters depth) and the resistivity sounding • out to ar. "A" spacing of
• 64- Raters vould not be sensitive enough to detect them. It therefore becomes
-[questionable whether such a survey would be able to detect thim dipping fracture
' cones that are still open at depth.- -two or three dinea*ional modelling 'would
-be required to* evaluate '

' --A number Of deep water veils do exist in the area. A 121 meter to 152-meter
water veil is located on the Keystone landfill sits and commercial veils down
to 146 meters are located in Littlastovn about 2-1/2 miles to the northwest.
.(̂ US-report, page 3-2 and -Appendix I, October 25 ,1983, EPA "No. FA 1040.) Ko
logs vere available for these valla and so the -depths to the vater bearing
zones are not known. Construction legs on -monitoring veils on the Keystone
Landfill. Indicate vater bearing rones at depths ranging froa 11 steers to*33 ' ••
meters depth. (elevations 704 to 666 ft.). (KVS report, Appendix E, part IV).
These vould appear to be separata distinct water bearing layer*, poaaibly
reflecting a number of separate fracture tones*

The above treatssnt assumes an isotropic electrical resistivity of the
formations. This may be true for the upper 3 to 10 meters, the silt loams and

Bapro'lllB, UUWUVEI, if the lael- uuudmtiun aec.hi»ftifla ia eh»
bedrock is due to cleavage, jointing and fractures, then one vould expec:

anisotroplc resistivity behavior. (Keller & Frischknecht, "I.'.ectricsl Methods
in Geophysical Prospecting", 1970, fergsmoa Frees pages 37-39.) In this case,-
the apparent resistivity values at t location vill change depending upon the
orientation of the resistivity array vlth respect to the principal cleavage or
fracture axes. In order ;o evaluate this, additional field data and analysis
vith 2 or 3 dimensional mo'dslling vould be required.i
Additional comments! ;

*
On page 1, line 17 - The report states "Detailed mapping along roads,

streams and In numerous test pit excavation* indicate that the orientation of
the clssvage is very consistent throughout the area <see Appendix 6)." .

i *

Appendix G iadlcatss tvo areas that vere sapped; cell J and one point
about 400 feet to the south and another small region about 2,500 feet to the
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northeast." No other mapped locations era indicated. Oa the basis of these two
groups it Is hard to extrapolate that the cleavage is very consistent throughout
t h e area. , * " * " " . _ • * • - • • • • •

,-' ".0° P*S* 5» li&« 12 - A reference, for the analysis of the pump test should
bt fivaa.. ,.,! ..., '-.'",.;....- /-'.. '' . 1','
* .r.Oa page .81"'lines 4 and 23 -"The. use of the vord isotropic is confusing.
UnieVs the fractures .areValmoŝ t completely .random in direction, the formation
vould still be ani»otrop'ic, """ __,. \.''

Conclusion* i '" " ""*' ~' ""'' ' ",.',' """

<:_". A deep-»eated regional aquifer'(elevation approximately 200 fast) may exist
iV'the area. The vater ."bearing'tones .of the deep veils in the area should be
investigated. The electrical resistivity .'.soundings that vere conducted did not
have sufficient.sensitivity to 'detect a conductive cons down to these depths
(ISO .maters). There is no basis to cccclude that fractures ars closed at
ahallow depth*. • . - • • - . . ^ ..... .... ^ .

"* r.Oa this sins basis it is questionable whether the resistivity"survey vould
b's s'bls to detect^ "thin,dipping fracture tones that could interconnect aear
surface contaminated tones vith t deeper lying aquifer* Two-dimensional
modelling would put a limit on the thieknaa* that could be detected.. In
conclusion, the result* of the resistivity'survey, as vas"presented,-have not
established a llalt "on the greatest lateral extent of ground-water contamination
from the Keystone Sanitation Company Laadfill.

\
\
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Adams County Conservation District
44 SOUTH FRANKLIN STREET
GETTYSBURG, PA 17323

PHONE: 717-334-2317 December 23, 1985

Mr. Michael Steiner, Chief -.,:.
Bureau of Solid Haste Management .-.,,.
PA. DER
Ono Ararat Boulevard
Harrisburg, PA. 17110

Ret 211 Acre Expansion of Keystone Landfill
Phase I Permit Application
Union Township, Adams County BH No. £2209 •

Dear Mr. Steinen

The Adams County Conservation District has reviewed the above mentioned plan
for expansion. The Adams County Conservation District recommends that the
proposed expansion of the landfill be denied because it la located over the
Marburg Schist geologic formation which offers a near-vertical path to the
groundwater aquifer if secondary openings exist in the rock. The geologic
investigation by Buchart-Horn for Keystone reports the strike is 60 degrees
east of north And that the bedding planes dip 80 degrees from the horizontal
toward the south.

The expansion plan proposes a leachate collection system which includes
a liner. This is the Department of Environmental Resources's attempt to
eliittinate the geology of the site as a factor. The crucial considerations
then become 1) the integrity of the liner and 2) the integrity of Keystone's
management of the system. The data on liners indicated the technology is far
from being perfected. The existing groundwater contamination problem suggests
that Marburg Schist is not suitable for landfills. The Adams County Conservation
District suggests that the Triassic Diabase found in Adams County is the formation
that has the least potential for groundwater pollution. The rock is hard* dense
.and non-layered. The frequency of fractures is small compared to other formations
in the county.* Diabase is such a-poor aquifer that most wells barely meet the '
needa of the residents in those areas.

The Adams County Conservation District also recommends that any township in
which a landfill is located be encouraged to collect a tax based on a percentage
of the gross revenues of the landfill operation. This money would then be used
to maintain roads and the environment. Collection and treatment of the leachate
may have to be continued for generations after a landfill is full. This money
should also be used to hire an engineer to inspect the installation and
maintenance of the liner and certify its Integrity.



Adams County Conservation District
44 SOUTH FRANKLIN STREET
GETTYSBURG, PA 17323
PHONE: 717-334-2317

211 Acre Expansion of Keystone Landfill
Page 2

In conclusion, the Adams County Conservation District strongly reconiMnds
that the proposed expansion of Keystone Landfill be denied because the
Marburg Schist geologic formation offers a near-vertical path to the ground-
water aquifer. The Adams County Conservation District is entrusted with the
care of the soil and water and would like to review any future landfill
applications.

Yours truly.

Molvin S. Worley
Chairman of tho Board

cc: Representative Kenneth Cole
Representative John 11. Broujos
Senator William J. Moore
Congressman William F. Coodling
Adams County Counissioners
Union Township Supervisors

. i '-' '
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BCM BCM Eastern Inc.
——————————"' Engm&ers. Planners and Scientists

5777 Baum Blvd. • Pmsburgn. PA 15206 • Phone: (412) 361-6000

February 13, 1987

Adams County Board of Commissioners
Adams County Courthouse
Gettysburg, Pennsylvania 17325

Attention Mr. Thomas L. Coll ins, Chairman

Subject: Review of Permit Application
for a Solid '^aste Disposal Facility

Keystone Sanitation Company
3£X No. 00-3457-01

Gentlemen: • :

This report summarizes 3 CM Eastern Inc. 's (3 CM) findings developed during
review of the Keystone Sanitation Company (Keystone) Phase 1 Permit Applica-
tion for 2 sanitary landf ill , which is orooosed to he located in Union
Township, Ada^s County, Pennsylvania. The intent of our review was to
determine tne adequacy of the geologic and hydrogeologic investigations,
develop an independent interpretation of the hydrogeologic setting, identify
data gaps, 3r'S recommend future studies that may be required to conclusively
evaluate the suitability of the site proposed by Keystone for the construction
and operation of a 1 andf il 1 facil ity. Definitions of hydrogeologic termino-
logy used in uur report i^e attached.

The following review comments have been presented regarding Keystone's oerrnit
appl i cat ion:

1 . The geologic and hydrogeologic Investigations do not provide suff icient
information needed to determine the Sui tan i 1 ity of the site for construc-
tion and operation of the proposed landfill. Groundwater characteristics
such as source, recharge, movement, discharge, and aerial extent of
aquifers and aquitards beneath the site were not established in the
application. The effects on groundwater movement due to bedrock
lithology and structure, precipitation, and topogreDhy were not clearly
defined. The resistivity and exploratory well data do not support the
conclusions presented in the narrative section. As a result of these
technical discrepancies, the hydrogeologic settling cannot be assessed.

2. We do not agree that the hydraulic conductivity tensor is in the "North
60 East to South 60 West" direction. The data base does not suoport this
statement. The hydraulic conductivity data was not presented in the
application. The horizontal and, vertical hydraulic conductivities across
the site must be determined before the hydraulic conductivity tensor can
be evaluated.

A Member Firm of BCM Engineers Inc ———————B n i i \ r ) ̂'i ~J
14 ri I U £. 3 / /



BCM
s County SoarJ of Com'issioners

February 13, 1936
Page 2

3. Tne data base does not support the premise that the fractures closed at
shallow, depths, and thus form the base of the water-table aquifer. The
degree of roc< fracturing cannot be adequately evaluated from resistivity
data and rotary d r i l l i n g information. The degree of rock fracturing can
on ly be determined by evaluation of rock cores and borehole geophysics
such as natural gamma ray, gamma-gamma density, spontaneous potential,
single Point resistivity, and neutron logs.

The base of the water-table aquifer (aauitard) was not determined by
hydrogeologic methods such as balling, slug, falling head, and/or packer
tests. The acuifer-aquitard relationship was not delineated by using r
these methods and correlating the results witn the degree of rock
fractLjr ing. An analysis pf the change in hydraul ic conductivity is
required to d i s t i n g u i s n aquita^ds"from aquifers.

4. We disagree *ith aroundwater flow directions presented in the following
statements tnat were contained in Keystone's narrative:

"Tne majority of groundwater .is either in the North 50 East or South \
60 West direction due to hydraulic conductivity flow tensor created /
Dy the slaty cleavage."

"Due to fracturing, groundwater flow directions may be contrary to
the principle direction ofi anisotropny. This occurs in several
locations near the site where fracture density in the bedrock allows
the grz-jr^ater to flow in tne directions of principle joint sets."

" >. an anisotropic env ironment, the groundwater flow direction may
be o a r a i l e l to a water-table contou-- line."

Althougi groundwater movement is affected by the bedrock structure (i.e.
slaty cleavage and joints), the structure alone does not dictate ground-
water flow directions. Under water-table conditions, groundwater flows
from a^eas wnere the water table is high, such as recharge areas, to
areas where tne water table is low (d'ischarge areas}.. The drop in
watertable elevations is also known as the change in potentiometric head
levels. The position of the water table is determined by measuring water
levels in the observation wells. The water levels are used to develop
groundwater contours. The groundwater contours represent the surface of
the saturated zone in bedrock or water table.

Since hydraulic conductivity data was not available for our review, we
cannot determine if the water-table aquifer is isotrophic and
homogeneous, anisotrophic and homogeneous, or heterogeneous. This
characteristic of the aquifer is very important because it affects how \
groundwater flow directions are generated from groundwater contours. As *
an example, groundwater flow in an isotropic aquifer is perpendicular to

n



Adams County Board of Commissioners
February 13, 1955
Page 3

groundwater contours; however, an anisotropic flow direction is oblique
to groundwater contours. Hydraulic conductivity measurements from
observation wells are required to determine the degree of anisotropism.
When this is known, the true direction of groundwater flow can be
established graphically or calculated. In all cases groundwater flow is
never parallel to a watertaole contour line.

Also, we do not agree with the groundwater flow directions and ground-
water divides presented in Appendix B. The groundwater divides and flow
directions are based on tne bedrock structure {slaty cleavage and joints)
and not on groundwater conditions. Groundwater contour maps that are
generated from observation wel1 data are generally used to determine
grouncwater flow directions and divides. As a result, Appendix B does
not reflect the water level data, topographical features, and landfill
mounding effects on the water table.

5. Tne exploratory well data contained in the supplemental report (Appen-
dix A) contradicts the water-table' map presented in Appendix J-2. Also,
tne gro'jndwater contours do not reflect the influences caused by topo-
graphic features and mounding effects caused by the existing landfill.
Actual water level measurements in the e x i s t i n g monitoring wells were not
presented in tne application. The exploratory wells penetrated the water

- table at different depths.

6. Reported results from tne test pi: excavations did not include qeotech-
nical analyses such as soil classification in accordance with the Unified
Soi i C l a s s i f i c a t i o n System. Soil classification, soil -lensity, and
consistency were not determined for the test pits. We were unable to
correl ate soil analyses in Appendix C witn the test pit logs in Appen-
aix G. Snelby tube samples were not collected. Results from the
performance of moisture content, vertical permeability, and Atter&urg
limits analyses on the Shelby tube samples are needed to determine if the
soil is suitable for use as a natural clay liner.

Depth to bedrock and actual soil, thicknesses are not completely
del ineated across the site. A number of test pits were terminated at
shallow deptns. Appendices G & M do not provide sufficient data to
conclude if the soils are suitable for construction of the proposed
landfill.

7. Data and interpretations of four electric sounding arrays that were.
identified in the narrative are not contained in Appendix E.

3. Exploratory well logs in Appendix F did not contain base line hydrogeo-
logic data such as hydraulic conductivity, rate of groundwater discharge,
degree of rock fracturing, rock hardness, and rock brokenness. Explora-
tory ooreholes were terminated at shallow depth. As a result, hydrogeo-
logic data was not available to determine intermediate and regional
groundwater flow conditions.

At; I b



BCM, -:r"
Adams County Bojra o* Conwissioners
February 13, 1936
Page 4

9. Appendix I is based on resistivity data. The cross sections do not show
geologic and hydrogeologic correlations. The base of the water-table
aquifer snown on the cross sections is not supported by sufficient data
to confirm the resistivity interpretations. The water tab^e map
presented by Keystone does not reflect the exploratory well data. The
hydrogeologic conditions should be Investigated and correlated to depths
below the ground surface equal to the depths in which local domestic
wel Is are completed. All hydrostratigraphic units should be identified
to these depths.

10. Appendices K and L - Additional data is required to confirm the resis-
t i v i t y invest!gation.

c-
11. As presented above, our review has identified technical discrepancies

witn tne geologic, hydrogeologic, and soil investigations. As a result,
the hyOogeologic setting cannot be assessed. Additional investigations
are required to determine the following groundwater and soil charac-
teristics at the site:

Water-table aquifer nydraulic conductivity

Water-table sqjifer saturated thickness and aerial extent

R e l a t i o n s h i p o* geologic properties to groundwater movement

Groundwater movement in accordance with topography and surface
drainage features, as well as recnarge and discharge areas

Degree of water-table aquifer anisotropism

Water-table map that reflects the seasonal high water-table data

Groundwater flow directions

Identi ficat ion of all hydrostratigrapnic units to depths below the
ground surface which are equal to depths where domestic wells are
completed

Soil descriptions to the bedrock surface

Geotecnnical analysis of soil characteristics

Soil isopaching (soil tnickness contours)

12. It is BCM's opinion that the site cannot be assessed for construction and
operation of the proposed facility until the groundwater and soil condi- ^
tions are fully evaluated. To this end, 8CM recommends the following f
investigations:

Identify aquifers ana aquitards by core d r i l l i n g and packer tests



BCMJ
Adams County Board of Commissioners
February 13, 1986
Page 5

Log borehole geophysical data on existing exporatory wells

Expand the exploratory well network to include aquifers beneath the
water table

Perform an independent fracture trace analysis

Correl ate geologic and hydrogeologic data and present them on
hydrogeologic cross sections

Prepare new water-table maps with flow directions that reflect *•
water-table data and hydraulic conductivity data

Collect hydraulic conductivity data

Collect additional soils data and develop a soil isopach map

Perform addi t i o n a l geo technical analyses on soils and determine
their s u i t a b i l i t y for use in construction of the proposed facility \

If you have any questions regarding our review o* the permi t appl i cat ion,
please 'eel free to call .

Very truly yours,

'L '

Timothy J. H i l l
Project Hvdroaeologist

TjH/dc
Attachment

cc: Mr. John I. Callenbach (w/att.)
Mr. W i l l i a m Davis (w/att. )
Mr. John Gee (w/att. )

/ ;



BCM

SELECTED KYDROGEOLOGIC TERMS AND DEFINITIONS

Anisotropy ' The condi tion under which one or more of the hydraulic
properties of an aquifer vary according to the direction
Of flow.

Aquifer Rock or sediment in a formation, group of formations, or
part of a formation which is saturated and sufficiently
permeable to transmit economic quantities of water to
welIs and springs.

Aquifer, An aquifer in which there are no confining beds between
unconfined the zone of saturation and the surface. There w i l l be a

water table in an unconfined aquifer. Water-table aquifer
is a synonym.

Borehole The general fi e l d of geophysics developed around the
geophysics lowering of various probes into a well.

Discharge An area in which there are upward components of hydraulic |
area head in the aquifer. Groundwater is flowing toward the -J

s jrface in a discharge area and may escape as a spring,
seeo, or oaseflow, or by evaporation and transpiration.

E q u i D o t e n t i a l A l i n e in a two-dimensional groundwater flow field such
l i n e that tne total hydraulic head is the same for all points

along tne 1 ine.

Fracture Tne surface representation of a fracture zone. I: may ie
trace a characteristic line of vegetation or linear soil-

moisture pattern or a topographic sag.

Gamma-gamma A borehole log in which a source of gamma radiation as well
radiation log as a detector are lowered into the borehole. This log

measures bulk density of the formation and fluids.

Groundwater The water contained in interconnected pores located helow
the water table in an unconfined aquifer or located in a
confined aquifer.

Groundwater Tne movement of water through openings in sediment and rock
flow which occurs in the zone of saturation.

Groundwater, Tne water in an aquifer where there is a water table.
unconfined k

< i u i u 2 o 6 2
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Heterogeneous Pertaining to a -substance h a v i n g different characteristics

in different locations; A synonym is nonuniform.

Homogeneous Pertaining to a substance having identical characteristics
everywhere. A synonym is uniform.

Hydraulic . A coefficient of proportionality describing the rate at
conductivity which water can move through a permeable medium. ^The

density and kinematic viscosity of the water must" be
considered in determining hydraulic conductivity.

Hydraulic The change in total head with a change in distance in a
gradient given direction, " The direction is that which yields ;a

maximum rate of decrease in nead.

Hydrostrati- A formation, part.of a formation, or a group of formations - *•
graphic unit in whicn there are ' 'Similar hydrologic characteristics

allowing for grouping into aquifers or confining layers.

Isotropy The condition in which hydraulic properties of the aquifer
are equal in all directions.

Natural gamma A borehole log that measures the natural gamma radiation .
radiation log emitted by the formation rocks. It can be used to . A

delineate subsurface rock types. 7

Neutron log A borehole log obtained by lowering a radioactive element,
wnich is a source of neutrons, and a neutron detector into
the well. The neutron log measures the amount of water
present; hence, the porosity of the formation.

Observation A nonpumoing well used to observe the elevation o* the
well water table or the potentiometric surface. An observation

well is generally of larger diameter than a piezomete*' and
typically is screeneavor -slotted throughout the thickness
of the aquifer. ' • " . : .

Recharge area An area in which there are downward components of hydrau-
lic head in the aquifer. Infiltration moves downward into
the deeper parts of an aquifer in a recharge area.

Resistivity A borehole log made by lowering two current electrodes into
log tne borehole and measuring the resistivity between two

additional electrodes. It measures the electrical resis-
tivity of the formation and contained fluids near tne
probe.

Saturated The zone in which the voids in the rock or soil are filled
zone with water at a pressure greater than atmospheric. The

water table is the top of the saturated zone in an uncon- \
fined aquifer. J



BCMj
Single-point A borehole log made by lowering a single electrode into the
resistance log well with the other electrode at the ground surface. It

measures the overall electrical resistivity of the forma-
tion and drilling fluid between the surface and the probe.

Slug test An aquifer test made by either pouring a small instan-
taneous charge of water into a well or by withdrawing a
slug of water from the well. A synonym for this teit,
when a slug of water is removed from the well, is a bail-
down test.

Spontaneous A borehole log made by measuring the natural electrical
potential log potential which develops between the formation and the

borehole fluids.

Water budget An evaluation of all the sources of supply and the corres- r
ponding discharges with respect to an aquifer or a drain-
age basin.

Water table The surface in an unconfined aquifer or confining bed at
which the pore water pressure is atmospheric. It can be
measured by in s t a l l i n g shallow wells extending a few feet
into the zone of saturation and then measuring the water
level in those we! Is. j

Wenner array A particular arrangement of electrodes used to measure
surface electrical resistivity.
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Hill Mast Engineering Co.Inc.
! n I:' f! U ConsuttingEngineers/438WafnutSlreel.Readinfl,PA19601/(215)372-8401
) »,'«;.* lUi

March 26, 1987

Pennsylvania Department of Environmental Resources
Community Relations Coordinator
One Ararat Boulevard
Harrisburg, Pennsylvania 17110

Re: Testimony and Comments on Phase I
Approval for Keystone Sanitation Co., Inc.
Union Township, Adrnas County

To Whom It Hay Concern:

On behalf of the Union Township officials, Adams County, our office .
has prepared the attached testimony regarding the Phase I approval I
for the Keystone Sanitation Co., Inc. ^

Respectfully submitted,

Edward L. Kopickf
Environmental Planner

ELK:plj
Attachment
cc: File
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REPORT OF FINDINGS

KEYSTONE LANDFILL

MARCH 19, 1986

Prepared by:
MAST ENGINEERING CO., INC.

438 Walnut Street
Reading, Pennsylvania 19601
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Keystone Landfill
Report of Findings Since September 1986

This report has been prepared as a follow-up to the cursory
review conducted by our office which was addressed to Eugene E. Dice,
attorney for Union Township, Adams County, dated September 1986.

Since September 1986 we had learned that the methods utilized by
Keystone's engineer for subsurface evaluations was Inadequate and had
yielded results which seemed favorable for a landfill site. This has
been documented by the Ecology and Environment Inc. report dated
January 1987, B.C.M. Eastern Inc. report dated February 13, 1987, and
the Environmental Protection Agencies report dated July 30, 1985.

The Ecology and Environment report concluded that deficiencies
were found with interpretation of Buchart-Horn's resistivity survey
and other methods (or lack of methods) to verify the "resistivity"
based hydrology conclusions and Inadequate data had been produced by
Buchart-Horn to properly evaluate, through geophysics, the
hydrogeology of the proposed landfill expansion area.

An independent study of the PHASE I information submitted by
Keystone has been conducted by Ecology and Environment, Inc. of
Buffalo, New York. In summary the<report indicated that:

1.) The Buchart-Horn Resistivity Study fails to account for the
fact that different types of rock have different resistances
independent of their permeabilities.

2.) Analysis of available data reveals that the Bedrock is an
Aquifer, contrary to Buchart-Horn's conclusion.

3.) Tests of the hydraulic characteristics of the area were not
"made.

4.) A water balance analysis should have been performed to test
Buchart-Horn's hypothesis that an aquatard exists on the
site.

5.) The soil at the proposed site does not meet the requirements
for final, daily, or Intermediate cover.

6.) The soil at the site is inadequate to meet the base course
and protective cover requirements of the Pennsylvania
Regulations.
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B.C.M Eastern Inc., a firm from Pittsburg. had been contacted by
the Adams County Board of Commissioners to review the Phase I permit
application to determine the adequacy of the geologic and hydrogeolgic
data (and some other data) submitted by Keystone. The following is a
summary of their conclusions:

1.) Groundwater characteristics were not established in the
application.

2.) The resistivity and exploratory well data do not support the
conclusions presented In the narrative section.

3.) The application fails to support the Indicated direction of
the hydraulic conductivity tensor.

4.) The data base does not support the premise that the
fractures close at shallow depths.

5.) B.C.M. disagrees with the indicated direction of groundwater
on the application.

6.) The exploratory wells were Improperly utilized.

7.) Improper soils information was given.

8.) Hydrogeologic data .was . not available to determine
intermediate and regional groundwater flow conditions.

9.) Resistivity data was not supported by the exploritory well
data.

In conclusion B.C.M. Indicated that "the site cannot be assessed
for construction and operation of the proposed facility until the
groundwater and soil conditions are fully evaluated.

•

Some of the conclusions by these two reports are further
supported by the U.S.E.P.A. geophysics review conducted by the Aquatic
and Subsurface Monitoring Branch prepared for the C.E.R.C.L.A.
Remedial Enforcement Section of Region 3 dated July 30, 1985. In
brief, the report prepared by E.P.A. indicated "it was difficult to
fully evaluate the Buchart-Horn Inc. "Hydrogeologic Investigation,
Keystone Sanitation Landfill", dated June 1985" because of a lack of
supportive data and the lack of an error analysis needed to more fully
ascertain how good the one dimensional modeling was. In conclusion
the E.P.A. report stated that;

1} A deep-seated regional aquifer may exist in the area.
2) The electrical resistivity soundings that were conducted did

not have sufficient sensitivity to detect a conducive zone
down to 150m (500feet).

3) There is no basis to conclude that fractures are closed at
shallow depths.

pK i U 'c 5 8 9
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4) It is questionable whether the resistivity survey would be

able to detect thin dipping fracture zones that could
interconnect near surface contaminated zones with a deeper
lying aquifer.

5) The results of the resistivity survey, as was presented by
Buchart-Horn, have not established a limit on the greatest

, lateral extent of groundwater contamination from the Keystone
Sanitation Company Landfill. (Copy of report enclosed.)

All these concerns raised by the E.P.A.s Geophysicist add greatly
to our concerns of evaluating the extent of contamination in and
around the existing site. Our report in September 1986 had focused
primarily on this concern of groundwater contamination with its
possible spread towards the north and northeast away from the site.
We still feel this to be of primary importance because to fully
evaluate the extent of the contaminated water in the area of the
present landfill, a thorough understanding of the subsurface
geophysical features and associated hydrology will need to be
accomplished.

It has become evident to us that Keystone's solution to
. preventing the migration of leachatc off site is by purchasing
adjoining properties. In addition, the field analysis conducted in
and around the proposed site covered an area approximately 3 times the
size of the proposed landfill site indicating that Keystone may have

-^ future plans beyond the proposed expansion.

The geology and soils within the entire 212 acres known to be
owned by Keystone is, by far, unsuitable for any natural renovation
landfill which now exists there. A site visit to the landfill on
January 13, 1987 by Union Township representatives Indicated that
trenching is being conducted into bedrock (60-1002 rock fragments).
The depth of the trench this day was approximately 13*. Contour maps
produced by aerial photographs within the Phase II submittal indicated
a trench which was 15* deep in December 1982. A letter dated February
1973 from the Chief of the Division of Solid Waste to Mr. Noel
Indicated that trenches are not to exceed a 4' depth and weathered
bedrock is not a natural renovator of any leachate generated at the
site. (Letter enclosed).

In March 1972 a letter to Mr. Noel from W.C. Bucciarelli Chief
Division of Solid Waste Indicates that slopes are in excess .of 152,
filling of the site must be limited to area type filling because of
the shallow depths to bedrock U'-6') and indicated some operational
and construction deficiencies in the application. (Letter enclosed).
In February 1972 Mr. Simmons of D.E.R. in a letter to Mr. Noel
indicated that "the rock excavated In digging the trench would not be
suitable for use in any of the ways listed above", being cover
material (letter enclosed). The letter also stated that no more

f trenching should be done at this site due to the shallow soils at this
site.
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It is clear that, based on the existing operation at the site as
revealed in the January 13, 1987 site visit and as compared to D.E.R.
requests in the past to modify or change the operations at the site,
the Keystone Landfill does not comply with the desires of D.E.R. and
keeps D.E.R. at a distance through numerous pieces of correspondence
which do not address D.E.R.'s concerns but clearly delay the Issues
allowing many environmental violations to pass. If this is an
indication of the relationship between the Keystone Landfill and the
Department of Environmental Resources, it would be difficult, at best,
to Imagine the number of "In field" design changes which might occur
in the proposed expansion area.

It is our conclusion at this time that based on the Information
provided by Ecology and Environment Inc., B.C.M. Eastern Inc., the
E.P.A., passed D.E.R. correspondence and a recent site visit to the
existing Keystone Landfill that! problems with contaminated groundwater
will persist and become more evident with time and testing. It 1s our
recommendation that a suitable geophysical survey be conducted (to
include additional monitor wells) to fully evaluate the hydrogeology
of the site, both shallow and deep, as well as lateral movement of
groundwater in and around the existing site. Once this evaluation is
complete a more thorough understanding of the extent of groundwater
contamination will be gained thereby lending to a more expeditious
solution to the remedial action necessary to abate the groundwater
contamination in the area. \/

Maryland's Department of Health and Mental Hygiene 7th round of
groundwater sampling indicates that Dichlorodifluoromethane (4ppb) in
Mp W-2 and 1,1-Dichloroethane (Ippb) in MD W-9 have appeared for the
first time in the Maryland Monitoring System. Other VOC's present in
Maryland test well MD-W-2 are as follows:

Trans -1, 2 - Dichloroethene - 5 ppb
Trichloroethene - 1 ppb
Tetrachloroethene - 17 ppb (report enclosed)
We, at this time, fail to understand how a proposed expansion of

the landfill can be considered by the Department in light of the
uncertainties evolving around the groundwater problem in the area and
lack of geophysical and related groundwater data within Keystones
Phase I submittal .
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CARROLL COUNTY MARYLAND < BOARD OF

COUNTY COMMISSIONERS
225 N. Center Street -?x> John L- Armacost. President

Westminster. Maryland 21157 |»TO2»IJ Julia W. Gouge, Vice-President
Jeff Grifmh-Secretary

March 24, 1987

Ms. Sandra Rodericks
One Ararat Boulevard
Harrisburg, Pennsylvania 17110

RE: Phase Z - Keystone Landfill Expansion
and Discharge Permit

Dear Ms, Rodericks:

The County Commissioners of Carroll County, Maryland, would
like officially to go on record with respect to the above proj-
ect, as follows, and wish to have this position entered into the
official hearing proceedings in . connection with these
applications.

CARROLL COUNTY COMMISSIONERS

RESOLVED, the Board oppose* the Pna'se I and Discharge
Permit application because:

1. The owners/operators of the Keystone Landfill
have not resolved the current problems which
have been identified as a result of the opera-
tion of that facility, and

2. The permit application has certain technical
defects which need to be addesssed before the
permit should be issued.

The above Resolution has the unanimous endorsement of the Board*

AKIU2593



Ms. Sandra Rodericks
March 24> 1987
Page 2

The Board of Carroll County Commissioners would appreciate
serious consideration of our position in the final decision on
the appropriateness of the aforementioned applications.

Very truly yours,

John L. Armacost
President

Julia W. Gouge
Vice President

Jeff Griffith
Secretary
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TETHYS Consultants, Inc.
Geology * Hydrology • Minerals

Suite 234, Building 3,2001 N. Front Street, Harrisburg, PA 17102
717—233-7625 717-BED-ROCK

ORiGlNA!

September 20, 1988

Mr. Lewis H. HI Hard
Chairman
Board Of Supervisors
Union Township
1897 Hanover P1ke
Llttlestown, PA 17340

Subject: Review of Phase II Permit Application No. 101387,
Expansion Area, Keystone Sanitary Landfill, Union
Township, Adams County

Dear Chairman Hlllard:

At the request of the Union Township Board of Supervisors,
TETHYS Consultants, Inc. has completed a preliminary review of
the Phase II permit application materials (No. 101387) for the
Keystone Sanitary Landfill expansion area. Those materials which
were provided by the Township and Included 1n the review are as
follows:

* Volumes I, II and III of Phase II Permit Application
No. 101387 and accompanying drawings prepared by
Buchart-Horn, dated June 1988.

* MAST Engineering Co. Inc. report to Attorney Eugene E.
Dice, dated January 28, 1987.

* RI/FS Work Plan prepared by Williams, Russell and
Johnson, Inc., dated February 12, 1988.

* Ecology and Environment, Inc. review comments of RI/FS
Work Plan, dated April 38, 1988.

* Stream Study No. 1 dated May 10, 1987, prepared by Anna
Math1as Colestock.

In addition to a review of the above materials, the general
site area was field Inspected on two separate occasions by TETHYS
personnel. During our review process, several Important
observations were made regarding both the scientific
methodologies used and conclusions drawn by Keystone Sanitary
Landfill and their consultants. Although not necessarily listed
in order of Importance, our observations of the site
characteristics of the expansion area are as follows:



TETHYS Consultants, Inc.
Sutl« 234. Building «3, 2001 North Front Slmt. Harritburg, PA 17102
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Mr. HI!lard
September 20, 1988

1. Hydraulic Conductivity

The hydraulic conductivity (K) values determined
for the site aquifers are based upon Insufficient and
misinterpreted data. Of primary concern Is the
performance of the slug tests used to estimate the
hydraulic conductivities. For the most part, the water
levels were not depressed sufficiently during the
Initial phase of the tests to obtain accurate readings
during the recovery phases. Hydraulic conductivity
values calculated from these readings would not
accurately characterize the aquifer.

A second concern regarding the quality of the
hydraulic conductivity data addresses the construction
of the piezometers used for the slug tests. The PVC
wells were not screened In separate water-bearing units
within the bedrock, but simply at arbitrary depths.
Therefore, the hydraulic conductivity values obtained
from the tests are valid only for these arbitrary zones
within the bedrock. Further, It 1s suspected that
these values mainly reflect the primary porosity of the
bedrock within these specific zones. If this Is true,
these values would not be valid for the bedrock aquifer
as a unit because they do not account for the Influence
of secondary porosity upon the movement of groundwater
through the rock. It 1s critical to remember that
secondary porosity ~» that porosity produced by
fractures, Joints and bedding planes — generally
exerts a much stronger Influence than primary porosity
on the movement of groundwater through rock.

The construction of the piezometer nests
themselves employed a questionable design. It 1s very
difficult to properly position three separate 2-Inch
diameter PVC strings Inside a single 6-inch diameter
hole, place an adequate filter pack around each of the
three screens, obtain a bentonlte seal above each pack,
and fill the remaining annulus with grout. If the
piezometers were not properly constructed, then the
slug test data collected from these piezometers becomes
questionable.

Evidence of the fact the piezometers may not be
functioning as they were designed 1s found 1n the very
high pH values of the water samples collected from
piezometers numbered PN85-2A, -3A, -10A, -11A, -118 and
-13B. The high values Indicate that either the
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groundwater beneath the expansion area Is contaminated
with a very alkaline or basic agent or that the cement
grout used to construct the piezometer was able to
bypass the bentonlte seal. Infiltrate the filter pack,
and flow Into the screens. At this time, TETHYS 1s not
certain which condition prevails, although the grout
Invasion 1s the more plausible explanation.

2. Depth of Bedrock Aquifer

There 1s reason for concern regarding the overall
hydrologic suitability of the site for use as a
landfill because the water table Is very close to the
surface in several locations within the expansion area.
For example, the depth to groundwater at PN85-2, -3,-
5, -12; 85-8 and -9; and -81, ranges from 3.5 to 9.2
feet below ground surface. This 1s far too shallow for
even a double liner system to be Installed safely.

3. Soil Depth

The site 1s dominated by three soil types: Manor,
Glenville, and Glenelg. All three soil types are
residual soils derived from schist bedrock and are
commonly shallow to bedrock.

PA DER Solid Waste regulations require that soils
used for dally or Intermediate cover not contain more
than 60 percent rock fragments by volme.
Approximately 124 soil logs from pits, probes and
borings were reviewed 1n the Keystone application. The
depth to 60 percent rock fragments ranged from a
minimum of 4 Inches 1n TP-64 to a maximum of 102 Inches
in TP-42, with an overall average of 33 Inches. Since
the soils are shallow 1n nature, a significant portion
of the soil profile will have to be stripped for cover
materials. Any liquid substance placed Intentionally
or accidentally on the stripped surfaces will move
without Impedance Into the subsurface materials and the
underlying groundwater system.
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4. Water Chemistry

In addition to elevated pH, several of the
piezometer nests have expressed relatively high
specific conductance values. These conductivity values
may, like the pH values, reflect the residual effects
of the construction practices. Or, they may reflect
the presence of a contamination plume.

One piece of chemistry data which Is difficult to
explain 1s the presence of 17 ppb of toluene In PN85-
10A. The remote northern location of this piezometer,
which 1s far from the groundwater contamination plume
as defined by Buchart-Horn, raises questions about
sources of site contamination other than the existing
landfill located to the south.

Care must be taken when Interpreting Buchart-
Horn 's documentation of the contamination plume. The
limits of the plume were based upon dated water
chemistry data which may not accurately reflect current
conditions. It 1s likely that the plume has migrated
further to the north In the Interim.

5. Groundwater Monitoring

Groundwater monitoring systems have commonly been
used to verify that liners beneath landfills remain
free of leaks. However, If a new landfill Is placed
over a groundwater system which Is already known to be
contaminated with landfill leachate, It Is extremely
difficult -- 1f not Impossible -- to design a
groundwater monitoring network which distinguishes
between existing contamination and contamination from
the new landfill. If this distinction cannot be made
accurately, the monitoring system associated with the
new landfill becomes Ineffective or, at best,
unreliable. A landfill which cannot be reliably and
accurately monitored 1s a landfill which should not be
constructed.

6. HDPE Liner

The proposed HDPE Liner shows low resistance to
concentrated common solvents and cleaning fluids, and
some oil and gasoline components, such as the toluene
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found In PN85-10A. It Is Imperative that the
landfill ing of these types of fluids, even In
conta i ners, be restrlcted whenever HDPE L1ners a re
used.

According to the application, at least seven
months (plus time for DER review and approval) can
elapse between detection of a leak In the primary liner
and completion of repairs or mitigation measures. This
time 1s simply too long to ensure the protection of the
regional groundwater systems:

In conclusion, two Important facts are apparent. The first
fact 1s that the presence of the existing groundwater
contamination problem makes 1t virtually Impossible to verify
the Integrity of any future landfill system placed on the site,
a scientifically unacceptable condition. The second fact 1s that
1t was the applicant, Keystone Sanitary Landfill, who caused the
existing groundwater contamination problem. If their past
operations resulted in a serious contamination problem, will
their future operations result 1n serious future contamination
problems?

Should you or the other Union Township Supervisors have any
questions regarding the results of our review, please contact me
at your earliest convenience. Thank you for affording TETHYS the
opportunity to work with you on this Important Issue.

Respectfully submitted.

James Rlchenderfer, Ph.D.
Principal

JR/gm

cc: Eugene E. Dice, Esq.

MBI02600
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40 CFR Parts 257 end 250
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ENVIRONMENTAL PROTECTION landfills. Tne Agency is requesting directly with the hotel and refer to tlur;1
AGENCY comment on the overall approach EPA hearings. The hearing registration ;;;

proposed and on specific components of will be at 8:00 aoiL, with the hearings
40 CFR Parts 2S7 and 258 &• proposal * beginning at £00 ajn. and running unt

,t<v Today's proposal also is intended to 4:30 p.nu unless concluded earlier.
(FRt-3227-7) ,.r.\v " ' fulfill a portion of EPA's mandate under Anyone wishing to make a statement at
- J.u_^~. ..̂.Ac.'S_~ _̂  section 405(d) of the Clean Water Act tha hearing must notify, in writing, "
SoM Wast* DIspossJ Facilftjr Crtterta (CWAJ to promulgat* regulations Public Participation Officer, Office of
Aoruev* envimnmentai PmtacHan governing the U5t and dutposal of Solid Waste (WH-5B2A), U.S.AQENtvT. finVUvQIDBIIuU rcvlBWUUd m T . •• . . » _. • n j » i •*_ » _. » —.. -AcencvfEPAL sewage sludge. Under today's proposal. Environmental Protection Agency. 4011
?f!ZLi£l™ j_i_ - P»rt 258 would ba co-promulgated under Street SW; Washington, DC 20460.
Acne*; proposed rale._________ the authority of the OVA: thU authority Tnose wishing to make oral
suwMAiiy: The Environmental Protection would apply to all municipal solid waste presentations must restrict them to IS
Agency today la proposing revisions to focUities in which sewage sludge Is co- minutes and are encouraged to have .
the Criteria for (falsification of Solid disposed with household wastes. A written copies of their complete
Wasta Disposal Facilities and Practice* »*parats regulation for sludge monofiUa comments for inclusion In the official
set forth in 40 CFR Part 257. Ttese (landfills in which only sewage sludge is record.
revisions were developed in response to disposed of) is being prepared for futurs Tne Agency is tentatively planning t
the 1984 Hazardous and Solid Waste proposal under 40 CFR Part 503. , coordinate these Subtitle D Criteria
Amendments to tha Resource DATES: Comments on this proposed rule Pu°S?Jne*tinfi,*ri1? *f P»™ meetings..
Conservation and Recovery Act must be submitted on or before October fj EfA's Draft National Strategy for .
(RCŴ TliisiffoposedactiemwimM "*"* _ ^ a., / ŜSySKŜ ŜKlif •amend Part 257 by including information Public hearings are scheduled as , . oewsuea in tae near future. EPA win ,
requirements for certain sofid waste follows: ' • * announce ttese meetings to a separata
disDosal fadlitiea and bv excluding (1) October 13.1988.9dO aun, to 4:30 FR notice. For information on the
municipal solid wastoSndfills JUXL, «t the Sheraton National Hotel 800 afrategy please see 53 FR 13316 (April
(MSWLFs) from Part 257. Zn addition. Onne Street. Arlington, VA. 22204. (703) 22,1988).
this action would add a new Part 258. 521-1900. ADDRESSES: Commentors must send an
which speBs out spedflc requirement* (2) October 18.1988.8̂ 0 a.m. to 4:30 original and two copies of their
for MSVVLFs. P-nW at tha Sheraton Century Center • comments to: RCRA Docket Information
Amended Part 257 would establish Hotel. 2000 Century Boulevard. ME. Center. (OS-305). U.S. Environmental

notification and exposure information Atlanta. Georgia. 303*5-3377, (404) 325- Protection Agency Headquarters. 401M
requirements for owners and operators 0000. Street SW; Washington. DC 20460. -
of industrial solid waste disposal (3) October 20,1988,9SO ajn. to 430 Comments should include the docket • •
facilities and coMtnicticm/deniolitioa P-»- at tht Sheraton Anabelm. 1015 number F-B8-CMLP-FFFFF. Tne public
wasta landfills. The new Part 258 sets West Ball Ro\. Anaheim, CA. 92802, docket is located at EPA Headquarters
forth revised minimum Criteria for (714)778-1700 • - (sub-basement) and Is available for . '
MSWLFs, primarily in the form of (4) October 25,1988.9̂ 00 aun. to 4̂ 0 viewing from 9:00 ajn. to 4̂ 0 pm,
performance standards, including pjn, at the O*Hare Hilton Hotel P.O. Monday through Friday, excluding '
location restrictions, facility design and Box 66414. Offers International Airport, Federal holidays. Appointments may ba
operating criteria, ground-water Chicago, Illinois. 80669 (312) 686-8000. • made by calling (202) 475-9327. Copies
monitoring requirements, corrective The meetings may ba adjourned . . cost 115/page.
action requirements, financial - earlier if there are no remaining . :. «„««.«««»„.««,. ̂«..̂  'assurance, and closure and post-closure comments. Requests to present oral ro« PUBTHEB mFORUATtON CONTACT:
care requirements. • testimonjr should be received by EPA at For general information, contact the ;
EPA believes that the provisions in least 10 days before each pubUc RCRA/CERCLA Hotline. Office of Solid

7oday*s proposal are necVssary forth* , ineettnf. , t - - - * / âite' "£ SŜ Slf̂ Jf*!?1protection of human health and the A block of rooms has been reserved at Agency. 401M Street SW; Washington,
environment and take into account the the above mentioned hotels for the DC 20480. (800) 424-9348. toll-free, or
practicable capability of owners and convenience of Individuals requiring (202) 382-3000. local In the Washington*
operators of municipal solid waste lodging. Please make room reservations DC metropolitan area.
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For information eo specific aspects of Contamination from Municipal Solid C | «?J Notification and Exposure
this proposed rule, contact either Alien Waste Landfills—Criteria for Municipal fcfomwttOT
Geswein or Paul Cawidy. Office of Solid Solid Waste Landfills (40 CFR Part
Waste (05-823), U& Environmental 258)-BabtitteD of the Resource
Protection Agency.40lM Street SW,., Conservation and Recovery Act
Washington. DC20460. (202) 382-4050 or (RCRA). NX 1888 (draft). KPA/S30-SW-
382-3346, 88-040. M8tW42 466, 81445. ' l denttonef Other FederalSUPPl̂ EKTAirywFoaMATlwc ffl lU&BP̂ Ô Sunuiiary of Date ŵT <̂«tton eTOtberr.de*
Copies of the following Subtitle D on Municipal Solid Waste Undfill RSubpirtB-LocationReftrictloM

Criteria background documents are Leachate Characteristics— Criteria for Mzse.10 Airport S4lety j
avaUableiorlriirchajethrouflbma Municipal Solid Waste Landfill* (40 CFR 2.|S5&u Fkwdpltina
National Technical information Service ' P«rt«M)-SubtitieDoftheItesonrw - M»m4. 1 858.13

. Document, cannot be £ T ? 2 ! t 2 J ~ . cdptrfH«Bnhni. Waste
obtained directly from EPA, • ff "ISSSg"' yŜ ?7juM .* ~n 8-115841
(l)U.&EPA.OfficeofSolidWaste Ŝf̂ Ĥ K̂r̂ f1?11*140011 1«-I«M» Di««t. Vector Cootnd

(OSW). Notification Reqiurements far 1̂ f5fcŜ Wl£*l¥?™ 4.|BeJ3 Bxpk»tv. Cues CoottConservation and Recovery Act M258J4 Air Criteria
). EPA/S30-SW- MtsaiS Acceu RequumntB

(10) UAKPA, OSW. Regulatory System.S,|»8J7
^̂ ^as

(2JU.aEPA.OSW.tocation __
Restrictions (SubpartB)— Criteria for oneesourcewisCTvaonan ia.|25&S2

). July 1968 (draft). D.8ubp«rtD-OertsnCrttota

Allteimjentseanbemfcroficbedfor
88-038. PB86-242 425. $1095. "*a'Wr,' V 1L : S ;< • ' . ' • ' •
(3) U-S. EPA. OSW. Operating Criteria Preamble Outline .. (brNtwUnitt

(SubpartC)— Criteria for Municipal L Authority . , . KSubpartB-Ground Water Monftorfog end
SoUd Waste Landfills (40 CFR Part . H. Background '- ' ,• .. ••;• • CanKUwAefioo "• : - "' '
258J— Subtitle D of the Resource A. Current SobHUe D Criteria llssaso .AppUcibOlly •-•.:•'>.
Conservation and Recovery Act . • B-Hazardoui and So&d Waste Amendmanta r|13Ul-65 Ownrt*wofCto«*W«t«r

(4)UAEPA,OSW.Clo«ire/Po,t. , . . i n . y
Closure Care and Fbiandal . CCuowtSawaga Shufee Criteria Eitowihment of Cnwmd̂ Sr
Kesponsfbillty Requirements (SubpartC. ffi. Nature and Scope oftbaProbkm ftotoctton Standard
IS 2M.30-25aJ2}— Criteria for A.EPA8tudiMofSoUdWastdUanageffleDt a.|Z5SJ8 nQplemenUuoaefaw
Municipal Solid Waste Landfills (40 CFR , l.AnslysJs of Solid W«t« OwxactwUtk* Cttnctrre Action Rogrsm
Part 258)-SubtitleD of the Resource . * R«ieŵ WMteDlipo«dftactIc«i . e-RtUtfonaWp to Other Progrtmi ' "
Conservation and Recovery Act . l . ito5?!KS.!L «B5ŵ ». x Eff«a« Da* tariraenurtion. and. >; Eafoccemant of the Rrrtwd Criteria

. Design Criteria, IVtftiblic|«»rb̂ pationtoTlu«Riilnnaking
, V. Scope and Structure* Todays Aopmal -"

.Corrective Action A. Ground-Water Reiooroe Valae Xt Regulatory ItogoimMnte
L'tfpartE}-Critfiria for Municipal RExcluiionofOofedMSWLFi A.Ex«»tlveOrderNo.ua91

Waste Landfills (40 CFR Part C. Practicable Capability ' IPurpoM .D. Extent «f the QltariaRevtatoiw i-Ragulatory Alternatives
fe RequIranwiU for FgcUitiM Other Tlisn S. Cost Aaalyita

MSWLF* 4. Economic Impact Ajulytl
miSSSlsnislo'ltttaW fcRlskAsseStf̂ ^
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C. Limitations any reasonably anticipated adverse minor modifications to these Criteria on
D. Paperwork Reduction Act s effects of each pollutant Further, the September 23,1981* These Subtitle D *v
W'ff̂ '̂ fŵ .__̂  >̂ "~ amendments require that these section Criteria establish minimum national

^ 405(d) sludge standards be implemented performance standards necessary to
through National Pollutant Discharges ensure that "no reasonable probability 3!

D. Other References Elimination System (NPDES) permits of adverse effects on health or the
xia Lul of Subjects In 40 CFR Parts 257 and issued to publicly owned treatment environment" will result from solid

25* works (POTWs) or other treatment waste disposal facilities or practices. A"
A.Part2S7 . . . • works treating domestic sewage unless • facility er practice that meets the ' '*-
a Part 25* the standards have been included to a Criteria is classified as a "sanitary
L Authority • ••• • ' permit issued under RCRA Subtitle Q • landfill"; s facility failing to satisfy
2. . „ ' - " . - . . fce Safe Drinking Water Act the Marina of the Criteria is considered an "open "**
These regulations are being proposed Protection, Research and Sanctuaries - - dump" tor purposes of Stats solid waste>

JST j XHSl a**?̂ ! W Act! the dean Air Act or a State permit management planning. Stats plans 4
400taiid4̂ oftheRiaowce __ where tha Stats program has been developed under tha "Guidelines for •*
r——.** .-̂  u~«™« AM «r*e«i approved a, eojnring compliance with Development and Implementation of- i

section 405. In addition section 405(e) state Solid Wasta Management Plans'* •
prohibits anyperson from disposing of (40 CFR Part 256) must provide for "-

inciudiiif criteria mat aeanasoud waste ,h,dga from a POTW or other treatment. = closing or upgrading alltexiittog "open
management practices that constitute works treating domestic sewags except dumps" within the State.—— *_*- _..———um̂  ..„„„ fa tdaac9 ̂ I. maĵ  ̂ ^ exi$tfag ̂ a7 ̂^ ̂ ^

which faculties are sanitary landfills Subtitle D of RCRA establishes
and which are open dumps. In response* framework for Federal. State, and local
EPA promulgated tha "Criteria for government cooperation to controlling
Classification of Solid Waste Disposal the management of nonhazardous solid
Facilities and Practices" (40 CFR Part waste. Hie Federal role to this
257) to 197B. Section 4010. added by the arrangement is to establish the overall «_„._. rn«» nmvi..nn. . —»•
Hazardous and Solid Waste regulatory direction, to provide ^̂ .-̂ SSSŜ SSS!̂ !̂̂Amendments of 1884 (HSWA). directs minimum standards for protecting , Section 257.3-1 specifies ttalftcBIHes, >
EPA to revise those Criteria human health and the environment and fr practices to Joodplains shall not ( -g
promulgated under sections 1008 atfd to provide technical assistance to States l̂ g" ̂M JS?£ «?««„./
4004 for faculties that may receive f« planning and developing ' ?Mi2̂ L<!*o!idw?'tBJSn? top?M/l
household hazardous waste (HHW) or envuwimentally sound waits . hazflrd te human£;!« wi?
small quantity generator (SQG) management practices. Tne actual 4 ' ISSlIJf!11?̂™.?̂!̂ ?̂ !̂!**-. *hazardous wasta. planning and direct implementation of prohibits solid wasts disposal f«g«Jes ;. t
For municipal solid waste landfills to ffiwlste programs under Subtitle D. «»d iwetlcss that causa or contribute to '*

which sewagValudge is disposed of noŵ iremiû ŝ dlocd thataWiuofiuventUngeredor -. ;JL
together wi$ household wastes, the Part ftmctioni - flweatenedspedesorresulttothe --̂
258 regulations also are being proposed Section 405(dHfl of the CWA " destruction or adverse modification of -•
under the authority of section 405 (d) esteblishesT«.nVDrehensiveframework the critical habitats of suchispedes. Ins-J
and (e) of the CWA, Section 405 for regulating the use and disposal of surface waterprovision. 12WJ-3. • •*»
regulates the use and disposal of sewage sewage sludge. Section 405(d) provides specifies that disposal facilities shall not
sludge generated by treatment works for the Federal promulgation of cause a discharge of pollutants or ' •
treating domestic sewage. Section 405 numerical limitations and management ê1d»5tor ̂£*&? ? ?*«** °} ttt
requires that EPA develop standards for practices governing the use and disposal United States that is to violation of
sludge use and disposal Including: An of sludge. Section 405(e) provides for section 402 or 404 of the CWA. Section *
identification of the major use and Federal enforcement of these standards. 257.3-4 lays out the ground-water ^ • •
disposal practices, factors to be taken Section 405(f) requires tha protection standards, which require that'
into account to determining applicable Implementation of these regulations facilities and practices not exceed the - -,
measures and practices tor each use or through permits issued to POTWs under Sa« Drinking Water Act maximum *•;;
disposal and concentrations of section 402 of the CWA, unless they contaminant levels (MCLs) to an
pollutants that interfere with each use or have been included to a permit Issued underground drinking water source -: -«̂
disposal When the CWA was amended under Subtitle C of RCRA or other beyond the solid waste unit boundary or *
to February 1987. additional . authority listed to that section. Tne beyond an alternative boundary
requirements were added to section 405.- permits are to be Issued by EPA or by a specified by tne State.
Congress directed EPA to identify toxic state with a program that has been Section 257.3-5 requires that • facility M£»
pollutants that may be present to approved as ensuring compliance with or practice meet certain restrictions with *-
sewage sludge to concentrations that section 405 of the CWA, respect to the concentrations of
may adversely affect public health and _ j» L i? > n ̂ _-> - cadmium and polychlorinated blphenyls/,
the environment and to establish A'Cufnat Su™"* » Criteria rpcBs) contained to waste applied to J
numerical limitations and management Under the authority of sections land used for producing food chain
practices for each identified pollutant 1008(a](3) and 4004(a) of RCRA, EPA crops. Section 257.3-6 specifies that
for each use of disposal option. The promulgated the "Criteria for waste disposal facilities and practices
numerical limitations and management Classification of Solid Waste Disposal must institute appropriate disease
practices are to be adequate to protect Facilities and Practices'* (40 CFR Part vector controls, such as periodic
public health and the environment from 257) on September 13,1979. EPA issued application of cover material. In
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addition, 1257̂ -6 requires pathogen 31.1988, for facilities that may receive The Pert 503 regfla fiU?when
reduction processes for sewage sludges household hazardous waste or promulgated, will adc rei i the
and septic tank pumptogs applied to hazardous waste from small quantity Incineration, ocean disposal land
land. .. generators. These revisions must be application, and distribution and
The air criterion to 1 2573-7 prohibits those necessary to protect human health marketing of sludge. Lastly, and most *

open burning of solid waste (with and the environment but st a minimum, reJevantbere. they also will regulate •'
certain exceptions) and specifies that shouW require ground-water monitoring sludge monofilla, which are landfills to'- ri
the applicable requirements of the State as necessary to detect contamination, which only sewage sludge to disposed of
Implementation Plans developed under establish location standards for new or (U- no other type of solid waste is co-
lecticn 110 of the Clean Air Act must be . existing facilities, and provide for , disposed of with the sewage sludge). -* r*
met. Finally, the safety provisions of • corrective action, as appropriate. "" Those regulations will not, however. •"•'**'
1 257.3-8 require-control of explosive • Section 4010 farther states that EPA may" contatoiegulationslbrtheoo-olsposal̂ .
fases. fires, bird hazards to aircraft, and .take into account the "practicable of sewage sludge with household̂ *--'
public access to the facility. ,, -r capability* of facilities to implement the wastes. Regulations for the co-disposal *
Currently. EPA does not have the Criteria. Today* proposal represents of sewage sludge ' >

suuioritytoenforcetheseexistingPart

••POTW stodge handling facilities is *• Implementation and Enforcement legal autnorittes of s single disposal
ê ttSSẐ SSEP* HSWAsmenfcdsecû ^̂ ^
\Ŝ Ŝy&SSŜ £K̂ ' RCRAtowquireStatestoestablishby municipal solid wasta landfills. - v>rhandling faculties, are enforced by the , November ft, Ifl87.t permit woHram or • • -. •• * m-*i*i*
States t h i S u t e regulatory. .. ̂  .steSô p̂ptov̂ ltô urs IILK.turesnds)c<m«ofJheP«&U ,£

' HSWA. EPA has ccmducted a series of. :.thes3dstiM|>arta57Cri.teria.Withiul8 ... 9taa}n and analyses of solid waste ..
B. Hazardous and Solid Waste. .• months of promulgation of revised characteristics, waste disposal < -• - "u'
Amendments of 1994 . -. ' Criteria, each State must modify its practices, and environmental and public
fa 1984. Congress made significant £SftK?K*R!?y iT5™̂  ****& impacts resulting from solid

modifications to Subtitle D of RCRA "ffiffSK rJSr *"f e. '. : • waste dismal Preltoiinaiyiesiats of v«:
through the Hazardous and Solid Waste Administrator determines that a State . n̂  gtudies were summarized in the •
Amendments. As described below, the nas not seated SJi adequate permit _ "Subtitle D Study Phase I Report". ::„*
awior modifications to Subtitle D pioĝ  EPÂ m̂  trforw the revised w,; |tn̂  to October 1986 ntet $4). Final r:.̂
bclude requirements that EPA complete SJS* enr . ™*VlWJ!!CTO1.r.Wi. results, which form the basis for Agency. -̂
s Subtitle D study and revif e the Part ™w *r squ waste. .4.̂.̂.,. ri< . _, r-;} iiedsion soaking tor this rule, are. • ;• ., .tr&.
257 Criteria, and that States implement C Carnal Sewage Sludge Criteria incorporated to EPA's Subtitle D report . '
tevised permitting programs. .- '-j j- «, -ij:'iJ«.-iv*"v ••"*•:• •' to Congress, which Is expected to be JASi%.fcmi n«*7 7T̂ -*-' ;(TnewdBttogPart«57CrIteriai r..., v issueâ OTtiy.llwktystniliesî rtl̂ ^
I. SubtideD Study and Report to .;,%;.• discussed above were co-promulgated ,?- to today's proposal an summariied Ĥ
Congress . . under the Joint authority of RCRA and below. Copies of the reports mentioned ••
HSWA added a new section 4010 to Mctiô 405(olof|h«CWA.l̂ P<rt257,j: below siesvsJlable lor public reviewing

RCRA. which requires EPA to "conduct .' Kgulations thu* apply to sU sludge land fa docket for this nlemaktog. ;. .. ̂
• «tudy of the extent to which the dlsjwsalpracttces; .except distributing '
Sidelines and Criteria under this Act «M marketing sludge. Because these
(other than guidelines and Criteria for regulations fpply to sewage sludge, they . Management
facilities to which Subtitle C applies) ŝ  p̂ cuy snforceabla iby EPA against
which are applicable to solid waste - . - • • • f^ person found to be to violation of - , •.
management and disposal facilities tnem. ., , , . 7dT ,..;, •,;:; . ,.tk . .>-?.',-: -.-,. •. •. . ... •„• -. ;•. .. , ••:',.•
** 'are adequate to protect human -•:-f:C -Jh February |987, Congress enacted -1- To ana3y» the characteristics of solid
health and the environment from ground tne Water Quality Act of 1087, which waste. EPA conducted numerous studies'
water contamination." Tlis study is to amended portions of the CWA, • . to determine the volume, characteristics, _
Include a detailed assessment of the- •--• mcludtog section 405. First Congress . m m o
adequacy of the Criteria regarding - " expanded section 40S(d) to Impose new : regulated nnderSubtitle D. These ^
monitoring, prevention of >• standard-petting requirements with stadlesrevaeJedtotnwretnanll
contamination, and remedial action for associated deadline*. Second, Congress billion tons of solid waste are generated
Protecting ground water and also Is to established new sludge permitting - each year, including 7.0 billion tons of '.
M«nUfy "recommendation with respect requirements m section 405(t) along with todustrial nonhazardous waste {which
*° «ny additional enforcement State program requirements. EPA . Includes about 5S3 million tons of
•uthorities which the Administrator, to currently is developing sludge electtic utility wastes), «to3bfflion tons
Consultation with the Attorney General regulations to be proposed under section of oil and gas waste [Including both • "-
deems necessary." EPA anticipates 405(d) and published to 40 CFR Part 803. drilling wastes and produced wastes), ̂
•ubmltting s Report to Congress on the to addition, EPA already has published bore than 1.4 billion tons of mining' •«
'•wits of the study shortly. « proposed regulation to 40 CFR Part 601 waste, and nearly 160 million tons of
1041^40.11 that would Implement the requirements municipal solid waste. ;;.!S£~V
unarm Revisions of section 40S(f) (53 FR 7842, March 9, Several Subtitle D wastes currenfli
Section 4010 also required EPA to 1988). The comment period for these are being addressed under separate

reviie the Subtitle D Criteria by March latter regulations dosed on May 8,1988. Agency efforts and thus were not
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examined to detail to EPA's Subtitle D A third study, "Summary of Data on of Subtitle D facilities for this proposal̂
study, to particular oil and gas wastes. Industrial Nonhazardous Waste The first major source was an EPA mall \
utility wastes, and mining waste have Disposal Practices," compiled available survey of State solid waste managemc
been the subject of B̂ dal studies data on industrial solid wests programs conducted to 1985 to gather
conducted nndet¥eciioa 8002 of RCRA characteristics and land disposal — information on State Subtitle D ..-
and are being considered separately for practices in 22major manufacturing pfogramŝ and facilities. The final report-
rulemaking. to addition, the Agency industries (Ret 29). This study estimated on the survey, "Census of State and -'
currently is closely evaluating, to a that roughly 390 million metric tons of Territorial Subtitle D Nonhazardous :V-
separate effort the characteristics and industrial nonhazardous waste are Waste Programs" (State Census), was
management practices for municipal generated by these Industries each year. Issued In 1986 (Ref. 46). '
waste combustion ash. Thus, tha that 35 percen* of these wajtoa are The State Census Indicated that (her, ,
following discussion focuses on the managed oh sita, and that 75 percent of are about 227,000 Subtitle D disposal -'•
characteristics of municipal solid waste, **• *"*? « *Snf*!ed!&5)Ur facilities, excluding waste piles (whldr -
household hazardous waste, and small industries: Iron and steel, electric power wen not included to the survey). This
quantity eenerator hazardous waste, generation. Industrial inorganic total includes approximately 15,500 -
which an thfr itfimarv wait* «trenm» chemicals, and plastics and resins. landfills, 191.500 surface impoundmentiWQ1CO 9X9 uHfufiauuy WBBtV VucttuW . * JJIM__—i • > -•» __ j..J.._4_i_l • ^^_ * ^ ». . r 71 •_jj——j»_:_j-.../̂ ———i _.—ii Additionaliniormanoaoninoustnai and 19,000landappbcationunits.In

nonhazardous waste quantities was addition, the State Census indicated thi
provided by the Industrial Facility . then are more than 143,000 ou and gas
Screening Survey (Rat 35% which waste .or mining waste facilities, which
estimated that approximately 7.8 billion- — - -

.
are generated each year. The survey is . 37.00) SuhrttU D facillHM f onBDercpni

quantityandcomposltionofmunidpal described m more detail below. ~ '

States' estimate oflsoo landfillscentury. The study found that oa waste volumes and dispwal practices *„*&& approximately *300 MSWLFsi
average, more than 50 percent of , --̂  get 14). (For Purposes of this study. however, the States subsequently
muidclpd "lid waste comprises paper. SOgŝ ere defined as thpseoperations identified „„„ „, & ^̂ ^
P!£!5f!̂ Jf?y5iWMl?!Iiea?y40 ll̂ tâ k̂llWSfof for MSWLFs and submitted revisepercent Is metals, food wastes, and hazardous waste per month.) This

,wood, rubber, leather, textiles, and produce 940,000 metric tons.of -_ Ud tt j.̂iu ̂ ^ which ̂
iniscauaneous toorganica. Waste hazardous waste, consisting largely of
competition wZ,fcn.̂  to b. highly slt»- ted«M batteries, solvent* and .
dependent and Infmencoo-sigiiiScantiy t̂ *̂̂^̂?!*'. ,ftlM are a total of 8,034 MSWLPs (as aTUBBfc
by climate, season, and sodoeconomlr Furthermora, file survey found that solid the MSWU survey also provided
factors. The study determined that — »t« disposal facilities, including
approxtmatelyl̂ inllliontonsof . ^ WU* ar« thejecond most frequent
munidpal solid waste wers generated to *: destination for SQG ̂ hazardous waste
1904 (of which mor, than IcTmUlion il. .tens were ItndflUed) and that the waste Ĵ WLFsnijrTeŵ JCOTJ percent to ftcaity .cjeening inrvey. which*** of the SQG hazardous waste
significantly by *» end of the century. L̂ ,talnfonnatlon on MSWLF ÔOQ establishments to 22 industries.
EPA recently completed anupdate to . *~ ̂* ^̂ ĴJ?iJrtihii v«w H The primary porpose«f this screening
this study entitled, "Characterization of J?a |Mm̂ SlJ51 if ta Cjitvl survey was to provide EPA with basic
Municipal Solid Waste In the United = . _, i_j|__»__ *!,_» i_-_t._«. jL— Information on tha universe and
States, 1960-2000 (Update IBSST (Ret Sv̂ ^̂ n̂tato J wid̂ Jamte characteristics of todustrial solid waste
491 *n.la »«ftAta AaMntntBj *!«•* 4CB MOWbTV KauSTBliy COnlBlD • W1QB rBHSB ,, . . .,..)
Ẑ Ẑ SŜ Jm̂  ' of toorganic and organic hazardous ̂^ disposal faculties. •.- .
^̂ Ŝ fSSŜ  constitaents to vaSng concentrations. M* «ei5e/0J:JSformlJI<?! 2? 8ttl2ftDwere generated to 1988, Landfill gas comprises SO to 60 percent disposal facilities Is limited, except for
In October 1980. EPA published MA m̂ aiSfc40toSOpeOT»t carbon MSWLFs. While new MSWLFs an

Survey of Household Hazardous Wastes dioxide, and less than 1 percent ' expected fc be better located.design '
and Related Collectioa Programs," • hydrogen, oxygen, nitrogen, and other and operated, the following
which analyzed the existing information tract gasesV observations can be mads regarding tha
on characteristics of HHW and _ \^fM ,̂ ,̂  , universe of existing MSWLFs."
reviewed HHW collection programs * «evjew of Waste Disposal Practices According to the State Census. MSWLFs
(Ret 30). This study indicated that EPA conducted numerous studies to an distributed throughout the country. -
common discarded household products. gather existing information on the . occurring to virtually every
such as household cleaners, automotive numbers of Subtitle D facilities, facility hydrogeologic setting, and generally - •
products, paint thlnners, and pesticide*, design and operating characteristics, --concentrated near more populated •-
may contain hazardous wastes that are - leachate and gas characteristics, and areas; they are owned predominantly by
either listed under Subtitle C or exhibit environmental and human health local governments (80 percent), with the-
one or more hazardous characteristics. impacts associated with different types remainder owned by private entities [15.
Household wastes, including HHW. __ of facilities. EPA relied on several key percent), the Federal Government (4 ^
currently are exempt from regulation sources of Information on the number percent), and State governments (1 • -
under Subtitle C of RCRA, and design ajid operating characteristics percent). Approximately 42 percent are
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.̂_.. Jess than 10 acres) and 82 percent existing State and Federal regulations limit at the facility bouzuSutt. Methane
4isposs of small amounts of waste (less were to place. . is produced to such abundance that
fttn 17& tons per day); only 15 percent EPA lias summarized case study methane collection projects are to place -'
tic designed with liners (natural or information documenting ground-water st approximately 100 landfills for the
lynthetic) and only B percent have and surface water contamination primary purpose of resource recovery '
leachate collection systems. Current incidents (Ret 7). Evaluation of 1C3 and energy production. Where methane
data also indicate Oat only 25 to 30 . MSWLF case studies revealed ground- Is not controlled, fires and explosions
percent of MSWLFs have some type of water contamination at 146 facilities have occurred. In 23 of 29 damage cases
ground-water monitoring system. • and surface water contamination at 73 studied, methane has been measured to •
Results from the 1986 MSWLF survey facilities. For most of these landfills, concentrations above the lower •
generally are consistent with these information on the waste received either explosive limit at distances up to 1000 '"'
results. : . - . . • . . •. was not available or was Incomplete, feet off Site. Explosions and fires, both -.*•
s Ai.Riflmentoffamaet. " •1&on*I» * limited number are known to on site and off site, have occurred to JO •a. n»t> -U.BUI i» «u»/«e» ĵ ^ ĵ ygj agjajdô  waste before of the 29 cases, loss of life has been :
Impacts associated with MSWLFs and the Subtitle C regulations were Issued. documented to five Instances, and ' • "-''•'

industrial Subtitle D facilities are At about 80% of the facilities with "• Injuries have been reported to several ••**'
described below. Existing data indicate ground-water contamination, specific omen. Most of these sites when
tbat some MSWLFs are adversely . .. contaminants were Identified. The most Injuries or death occurred did not have a '•
affecting the environment and could -" common constituents were Iron, • landfill gas control system̂  "*'
aura human health. Industrial solid ' chloride, manganese, trichloroethylene, EPA also examined the characteristics
waste facilities need to be examined . benzene, and toluene. At several sites, of landfills on the Superfund National '
more closely to determine their impact*, drinking water sources were Priorities Ust (NPL) to May 1086 (Ret
a. Municipal Solid Waste Landfill*. contaminated. Ground-water ' 28). Of the 850 sites Usted or proposed

State inspection data, case study contaminant plumes characterized at for listing on the NPL (in May 1966), 184 '.
evidence, risk characterization studies, three of the sites extended to (or nearly . sites (22 percent) were Identified as ..-'
waste and leachate characteristics, and to) the base of an aquifer at depths of ' MSWLFs. In edition, of the 27,000 sites
the current limited use of design controls approximately 70 feet (at two sites) and to the Superfund date base, almost one „,
indicate that some MSWLFs have • - WO fleet (at one site).~ ' ' . . ' . . ^ . fourth are MSWLFs. to general, the . „-'*£
degraded the environment and that this The plume from one site migrated one- MSWLFs on the NPL were poorly
degradation could continue. Older half mue downgradient of the landfill . located sod designed. Because most of..' ̂
landfills are of most concern because - while the plume st another site migrated the NPL sites were to operation before.
they may have received large volumes almost one and one-half milea . ,., . , 1980 (the effective date of EPA's_ , ;,„.
of hazardous waste and, to general, their downgradient ./ " " ',.',./. hazardous waste rules) and may"have %".',
use of design controls was very limited; ' Typically* those facilities causing. '., received hazardous wastes to addition
however, existing data are not sufficient ground-water contamination were mere to Subtitle D waste*, they are not
to conclusively demonstrate that than 10 yean older than facilities representative of .newer, better designed '
MSWLFs currently are harming human reporting no impacts. Ground-water and operated MSWLFs; however, these .
health, other than date indicating acute impacts appeared to be more severe to - sites Indicate the extent to which older. ̂
impacts associated with methane legations characterized by high net '" and poorly located, designed, and . . j-,;>
releases. Current human health impacts infiltration rates and high ground-water / managed landfills can harm the .."..---
from past exposure to contaminant flow rates. Most facilities that had environment Current date Indicate that .'
releases from MSWLFs are difficult to contaminated ground water were 70 percent of existing MSWLFs ware in
Isolate due to the complex interaction of located close to the ground-water table,, operation prior to 1880. . . •
factors that affect human health. V underlajn by highly permeable soils, or . The State data, case study ,. .: fr.
However, the Agency's recently had no or very limited engineering information, and NPL study were'
completed risk assessments indicate controls. Toe Case study Information supplemented by s risk assessment of
that MSWLFs present future potential identifies several factors that may be „ MSWLFs (Ret 10). The risk assessment
risks to human health. • related to failure st a particular facility, was completed nstog the Subtitle D Risk ,
More than SOD MSWLFs. or about 25 spedficaUythe landfill's age. location, , • Model which was developed to ..-̂

percent of MSWLFs with ground-water : .sod cnglneertofl design; however, it is *, >; evaluate the risks and resource damage -..
monitoring systems, were reported by " unknown whether this sample is .,.:;,./associated with ground-water •- . ,.,•—;
States to be violating a State ground- -:. representative of the universe of; r-v^A contamination at MSWLFs and to . ,*,.
water protection standard, although the MSWLFs. and it is not possible to ,̂>. identify the factors that affect the ,, .-v̂ i.-
nature and extent of these violations an '"Isolate thai specific Ittctors responsible -• nature, extent and severity of - ?̂:.i
unknown. In some States, any '• for each failure. - environmental Impacts from these
detectable degradation of the ground . . ' Analysis of damage cases involving facilities. The model simulates pollutant ;.
water Is considered a violation. Most • methane Indicates that methane must be release, fate, and transport; exposure: ' -M
facilities do not monitor for organic ' controlled to protect human health. Impacts; and corrective action. The . *
hazardous constituents to ground water, Methane Is produced to MSWLFs model Is described to more detail to .v-
so these violations represent analyses through anaerobic decomposition of . . Section XI of this preamble. • • • **
for a limited set of pollutants. States organic waste and ia explosive at . Caveats to the risk and resource .&
also reported that 845 MSWLFs were . sufficiently high concentrations (the • . damage analysis results presented In the -
dted for air-related violations (many of lower explosive limit). Existing Federal - risk assessment need to be recognized.--'̂  •
which are likely to be odor-related ; regulations require that the • First the risk and resource damage ';,'
Incidents), and 660 MSWLFs were dted concentration of explosive gases should • modeling includes considerable .''"-'•f'--wr;
for surface water contamination. Some not exceed 25 percent of the lower uncertainty. The model components that.
of these violations may have been .• ' explosive limit to Cadlity structures and tatroducethe most uncertainty are those
reported at sites established before should not exceed the lower explosive that predict leachate quality for trace
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i Jkiiin n,isvc LiLndJi.lli!,, limit dueii nn:t kdiil trn lion, I'liliis, :Eincili1ty iiiiun, munil .iu|iiil0r occiiirriioifi, inul: iiiunri! li.nUi mni iiiiEMidiiiii
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leatchate conetttaeBto modeled ma three c, tadaarielSaWOt DtooOttto. b . 1Mmi!ll' ii"!""!"""" lerttoriea: iiiip.iiiwi ̂
iprindipal anuiitltoratii ucditribiilkig IIEI tlHiEii, mbtral:!!!!;iCIUO lnd:nn triinl nniUdl wnjilis: n̂ iiEHn.̂ !:"! liiicunitiitiidnc!«Ui or rnni iMunnun
human health iiliili; are vinyl chloride, land dbprnal faeffitiee handled '""l M&WLP". !»"• DnieJrjp itnc iiiule '
U,2̂ telnchloroedune, 'and •pprcndmatery '!MJ blUion tone of waate. floodplata iddng niii trlctloiu, wUcfa
dlchloromelliane. Altboaaji few data cm apedfichealth «•"«• j!r»™ I!"'"1™'"*"''""" "n*1"* ™ ""'"
For landfllle located within one mile aud ewtraameatal impada of theaa MO-yeai floodpUlB to amdflo deelgn o-

cif n iilirijEildutii wiiitiiir wralll |[M p^i-cissEiit ol' • 1fiii::ll:ll:l(!iii IIJKEI inmdllmblift, (Elia l.inr[|i!i iiolitiinn pmrhiriBLiuiuan iiitiiJiidmndii tar i»pnniJtl.i»»in. •
liilJl laii.djEiJJn), M pnircenl ipcnnn rink of unnrti! nndl iniinilix-ir olf lisicill!lien «fr|™lni ™ GlnoiJlp Into to ni ||«:n«ral.
ncHHiidiinij! 11X W-«,, iMid itienrly -Wi ; pn-imrii 'I oiini:«'ran iiibomil: IH:|IIIIL| IELHH! ] iniclinnn ki inwnkl iitlttmi niii,lti|«]; I o
percent pom irinlc jirninler litiinn 11 xIKlH.. 1! potentM ithrantn ilratn IhiiinEi fndlJiliisii. pMidlia||̂ yitoii|Bli inigtiiiijiiiiiEEi din tn.noiin
Ifuitun wnEa ta-a ibcntal. in«iur iindntlniiEi Mnrn IhiuEi Uf ill! IdinEini! IkcilUtiiEtii ani J":1"11 IIMPWHKK u«l ||pionii[ii:l wnilngni niEiil

current wella], me oraraU riak coneatn becanae of the monUrf and IIJ»!I •PWJUhd they too vaay widely, taa
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_ corrective action. Approximately indicate that the current Federal Criteria the revisions to the fi&SfSili Criteria,
fcijf of the States and Territories require , have not proved adequate to protect At that time. EPA presf&Wfl the
Be thane gas monitoring and/or surface human health and the environment and Agency's Initial •fcfaUng on the revised *
enter monitoring. While most States must be revised to ensure such Criteria, solicited comments, and
jcd Territories have general guidelines protection." responded to questions from
sr requirements for facility closure and Tfeese revisions to the Subtitle D : representatives of States. local
poet-closure maintenance requirements. Criteria come at a time when heightened government*, public interest group*, tad
eiese requirement* vary widely in concern is directed a tissues of solid private oQanizarlan*.
stringency, finally, some form of waste management TTlia concern On November 18 to 20,1988. EPA held
foandal assurance for closure and post- . derives from State. Territorial, and local • three-day attferencem Arlington.
dosure care is required in about half of government difficulties in ensuring Virginia, on solid waste disposal
tteStates and Territories. adequate capability lor municipal solid fadlitiesaiid HHW caJlecn̂  program*.
As can be seen from the above waste management as well as public At this conference, EPA presented

information, there are certain gaps to concern regarding potential hazard* Interim results of the Subtitle D Study.
some State and Territorial regulatory presented by waste disposal facilities. reported on the status of the Subtitle D
programs, which may result to EPA is aware of the crisis In solid waste Criteria revisions, and discussed Issues
Inadequate protection of human health management and believes that these associated with HHW collection
•jid the environment to some part* of proposed Criteria revisions should be a Bn»mins. Conference participants also

lXa'F^*** l " 25tff P0aefll!'t perspectivesandpublic.and.vate.finked both to the inadequate . control* on solid waste disposal. In sectorvtews.
teplementetion of the existing Federal addition. EPA believes these proposed '
Criteria by certain States and Territories revisions jttovide States and territories -
•nd to the absence of certain key with the flexibility needed to address
Kgulatory provisions tax the current the practicable capacity of the regulated
Federal Subtitle D Criteria themselves. omnkanlty. L , <,j - T"rr""™"*» * , ,

i p..T̂,.Mrg environmental MOOTS, and industry andmonitoring for mMhoTt* releases, so *"im"B*"I« wivuuuuwuuu BIVUJW, euw H?M?uy*"lu
ly.RiWcfartlcipationmTlils local foverentp..T̂,.Mrg *" environmental M, *"im"B*"I« wivuuuuwuuu BI

MSWLF owners and operators may taventtie number and diversity of tô iwocIatioiM.̂ liroad objectives
'choose not to install monitoring devices MSWLFs and the potentially significant J"™?* »? f'ftW™ **"
(ifthe State or Territory does not impacts that the revised Criteria may coordinated for EPA by Ihe -
ipecifically require them) and thu* may have on them, EPA involved the public SŜ 'ff.KSf̂ S 5S1 foxn.u
sot detect problems before significant and private sector In the rulemakmg i?*1™6̂ "̂ 1?̂ ^̂ ?™"1*
problems have occurred. The existing process. Itis effort included public D̂ Ŝ ""Ĵ  liwuwJflWto
Criteria also do not require corrective meetings and outreach activities aimed aggrtunpiqnrntBnnntf me revised
measures in the event contamination *t encouraging participation in the CMteria,andiraggesttaiovative
tbove levels of concern occara. process.̂ * ; • ytrâ  to address nrobleau .
Furthermore. MSWLF owners «nd Since the spring o! 1985, KPA ha* identified. . ^
operator* are not required to provide hosted or participated in a aeries of V. Scope awl Structure of Today's .
continued protection of human health . public meetings, workshops. Proposal • . ' -- '
*nd the environment through effective conferences, and other activities — _ _ , .-.„_, -J... .
dwure procedures and post-closure focusing on issues in the Subtitle D perevised<atariaEPAUpropos]ng
are. Agency experience since 1879 in program. In August IflSS, EPA sponsored t°W **& considerably ta scope and
wth. the hazardous waste regulatory < • confgrence explaining the major eontratlromtteearreritraieflamFart.
program and response actions under provisions of the Hazardous and Solid £7; ™ »ectlon •xplains the basi* for
Superfund has confirmed the importance Waste Amendments of 1884 that EPA s decisions with respect to the
cfwch preventive measures for tons- affected three key RCRA programs— «»pe and stractureof todajra proposal
term protection of human health and the Subtitle IX imaB quantity generators. A. Scope of toe Existing Part 257
environment ;. , . and underground storaffe tanks. During _ _ . - . '.
CAto*rfft«.j»*v̂ fon.*«M.tt,rfW -theBonference. EPA hdd workshops on Ttoex̂ .̂WB7Oftertoare -i+Neea for Revision to ttte Fait K7 the foUowtag Subtitle D Issues:!) applicable to all solid waale disposal
n̂tcna Identification of available information facilities and practices regulated under .

- TTie evidence brfefry described above and case studies. 2) ground-water Subtitle D of RCRA. With certain : ,~
inoicates that MSWLFs. when V, : . monitoring and protection requirements, exceptions listed In |2S7J(c).ue ( ..
toproperiy designed and operated. may / 3) closure and jpost-dosure care and Criteria apply to aH types of facilities* „ *'
present threats to human health and the financial responsibility requirements. 4) (!•** landfiUs, surface Impoundments. '
environment Tlie evidence further , waste restrictions and liquids land application units, and wasta pOesl -
indicates that the Federal Criteria are management requirements, and 5} Uner used for disposal of solid waste, as weu *

veral key regulatory and location requirement*. Tlie as all types of solid wastes (I*.
Provisions. These provisions include workshops provided a forum for EPA municipal Industrial, commercial.
location restrictions, ground-water and the participating State and local agricultural, mining, and oH and fas .-:,
Bjpnltoring, and corrective action, which governments, public Interest groups, waste) regulated under Subtitle D of ...
•Hare mandated by HSWA. In addition. Industry, and trade associations to RCRA. .. ..'-- .,' * .".
current data point to the need for the exchange Information and discuss Part 257 also applies to the disposal of
•ddition of methane monitoring, closure significant regulatorylssues. sewage sludges from POTWs. but the -.
*nd post-closure care, and financial .. On June 27, 1938, EPA hos teds public Agency currently Is developing specific >
Assurance requirements. Hie Agency meeting in Washington, DC, on the standards for managing POTW sewage ̂  > •
believes that the available date cleariy issues and options being considered for sludge under section 40S[d) of the CWA. ,>;
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These standards will establish pollutant regulate other disposal facilities not requirements piHffiP1̂  numerical
concentration limits and maragement included la the first two phases. limitations in the form of ground- water /=
practices for sludge mp9b*% land r ĉ m̂.̂ Tv̂ -̂.D™,̂ ; protection standard*), will protectapplication unJtTfmcftffipistribuUon C stroctun of Today* Proposal Ĵ  bcajth ̂ 1jtfmĤ gat
and marketing). Incineration, and ocean Because today's proposal is reasonably anticipated adverse eff
dumping. TTie Agency plans to propose substantially different in scope and A significant effect of the •
these standards in 1889. At that time. content from the Part 2S7 Criteria. EPA promukationof these regulations u .
EPA will propose amending Part 257 to has chosen to create a new Part 258 for section 405(d) of the CWA would betas'
exclude POTW sewage sludge from Its the revised Criteria the Agency to renewed eligibility of certain POTWs to j
requirements. Ae previously discussed. proposing today. EPA considered simply y[aQi removal credits to their indtutrUl-
toda/a revised Criteria proposal â P̂artar to ̂ujbthe revised users mider section 307(b) of me CWA..
governs the co-disposal of sewage Criteria for MSWLFs, out decided Section 307fb) requires EPA to ~
sludge with household wastes. «8»£«| that option because of the promulgate prerSatment standard, for '1*- . . 1 . confusion that might be created by
AScofHofTodafrProposal rf ving iCriteriâ erjl appUcaSllity
HSWA directs EPA to develop ^̂ Ŝ̂ ^̂ Ŝ̂ t torelwmrmstawlar^forlta

revisions to the Part 257 Criteria for the ?̂m̂ m̂ ^̂ ^̂ t̂},m . usersbygivtagthema'̂ anovdcredr̂
subset of solid waste disposal facilities iSê tom̂ ^̂ pMt258trl(rlth' reDecting the POTWs removal •• *&
that "may receive hazardous household ' SŜ SKẐ SSSK̂ L - capability, provided that the crednwuT̂
wastes or hazardous wastes from small ŜSmSXS!S!̂Si!&n!5 not prevent the KHW from tring* -
quantity generators.- Congress thus 5̂ 21*2 SS?7.£ Ki?*. disposing of its smdgein accordance
identifieiffbr EPA the scope of the ff jSSteSff Jf ftJ'S11" wiu?section 405(aTl5the CWA. EPA
revised Criteria. Based on the studies IŜ Ŝ̂ BKS&̂ SSL hw promulgated removal credit :performed to date. EPA has found that »ĵ ««t« dteposal facilities besides regulati(m1iin40CFRPart4CI.OiiAPrfl'
the HSWA-mandated scope includes all *»WLra. ^ igŝ  ̂ tĵ ^ Statê  ĉ  ^ .
MS WLFa. which may receive HHW and D. Scope 'and Effect of Today** Proposal Appeal* for the Third Circuit' '•'.."*
SQG hazardous waste, and some on MSWLF* That Co-dispost of S fudge invalidated the version of tha removal
tadustrUU solid waste disposal IbdlMM ^ regulations proposed today would ore*"4" nfOmMaam promulgated to 1984. '
and certain other Subtitle D facilities, .oolv under th» fluthoritv df apction ins (Natural Resource* Defense Council V.
which ».,reĉ v. SQG ha»rfou. „waste. However, as noted above, EPA MSWLFs that co-disnose of sludge hat a™8̂ ^ *« regulations to respond J
has obtained extensive information on Section 405fd) requires EPA to * toaUbutoneofthelliirdCircidt'sfbur ;
only the characteristics of MSWLFs.and promulgalle relation* providina holdings (52 FR 42434, November S,
the risks they may pose to human health JuideSnes for the use and disposal of 1887>
and the environment Neither EPA nor stodge. In general, these regulations * TTie Third Circuit's fourth holding was-
the States have comparable information muit identify numerical limitations and t̂ EPA may not authorize POTWs to
on industrial solid waste disposal management practices mat are adequate 8™°* removal credits to their industrial
facilities at this time. For this reason, to protect public health and the tuers until EPA promulgates the sludge .
EPA has dedded to undertake the environment from reasonably regulations required by section 405(dJ of,
revisions to the Fart 257 Criteria In anticipated adverse affects; however, it the CWA. EPA considers the regulation *
phases. m EPA'S Judgment, it Is not feasible to proposed today to respond adequately
The first phase wifl apply to MS WLFa prescribe or enforce a numerical to the Third Circuit's dedsioa with .

(landfills that receive household waste) limitation for a pollutant EPA may respect to POTWs that dispose of afl
and is the subject of today's proposal A instead promulgate a design, equipment their sewage sludge through co-disposal
second phase will apply to industrial management practice, or operational i& MSWLFs. These regulations would
solid waste disposal facilities (disposal standard, or combination thereot that In comprehensively regulate this sludge
facilities that receive solid waste EPA's judgment to adequate to protect disposal practice; no further regulation
generated by manufacturing or public health and the environment from of mto practice to required by law or
industrial processes), including those' reasonably anticipated advene effects. contemplated by the Agency. Thus, npoa
that receive SQG hazardous waste, and Today's proposal reflects EPA's . promulgation of today's regulations, the
will be proposed at such time as EPA tentative determination that it 1* not POTWs that dispose of all their sludge
has adequate data on which to base Its feasible to prescribe concentrations of in co-disposal MSWLFs may apply to
decisions. Because of EPA's concern pollutant* in co-disposed sludge that are EPA for removal credits authority, and
about Industrial solid waste disposal protective of public health and: the EPA may grant such authority to any
facilities [including landfills, surface environment Sludge typically to a minor POTW tnat complies with the
impoundments, wast* piles, and land portion of a co-disposal MSWLF (eg* 5 procedural and substantive
application units), however. EPA percent). It to not feasible to separately requirement* of the removal credits
already has Initiated data collection, evaluate the fete* transport and health regulations.
described later In thto preamble, to and environmental effects of the sludge
determine the potential Impacts of as distinguished from tha remaining
certain of these facilities. In addition. majority of wastes in the landfill Nor
EPA today to taking the first regulatory doee it make sense to try to regulate thto EPA's primary goals hi developing
step In addressing Industrial facilities t>y small portion of a landfill's waste on a today's proposal were to develop
proposing to require notification and concentration basis, while regulating the standards oat an protective of human
exposure information from owners and entire landfill on a comprehensive health and the environment mat are
operators of certain of these facilities. management basis. EPA has concluded within the practicable capability of the
The Agency recognizes that additional that today's proposal which establishes regulated community, and that provide
regulatory efforts will be necessary to a variety of management and operation . State flexibility in implementation. In
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ftder to meet these goals, EPA demonstration by the owner or operator necessarily generate leachate In
considered four options for the approach that the specific standard to not quantities sufficient to warrant leacbate
. t today's proposal First EPA necessary. While variances add some control systems* and could be regulated
considered uniform design and " flexibility, EPA has two concerns about „ accordingly. • ORIGINAL
•perating standards for application to this approach. First variance • the Agency believes Aiaweategorical
ill MSWLFs. Second, EPA considered a demonstrations often require substantial requirements approach Could provide
performance standards approach that resources oh the part of the owner and protection without over-regulation;
defines goals for the design and operator and the States. Second, EPA to however. * complex, sophisticated
eperstion of MSWLFs. The third and " concerned that public pressure would scheme would be necessary to address
fourth options are methodology-based limit State or local flexibility in granting every location consideration and to
decision frameworks for determining variances, even though they may be match appropriate requirements.
design and operating requirements. In warranted for a specific site. While this Furthermore. It would be difficult to
the third ojftion. facility requirements option might provide a high assurance of develop a technically defensible
•re specified for facilities In various protection of human health and the approach for aBrecttu-ements for
location categories. Ifce fourth option environment it could over-regulate MSWLFs, particularly those
utilizes a risk assessment algorithm to some facilities by requiring unnecessary requirement* that necessitate site-
delineate the necessary design and controls. In addition, this approach does specific analyses (e.g, ground-water
operating controls. These options are "-• hot fully take Into account the monitoring). In addition, this approach
aoi necessarily mutually exclusive; practicable capability of the regulated would restrict State flexibility because tt
given that this proposal contains many community. • „ . ' wooldspeciry which designs are
ucets. different options could be - The second approach considered was necessary for each location,
mployed for different parts of the rule to bnpose overall performance The fourth option, also a
(ê., performance standards for location standards for each facility requirement methodological approach. Is based on «
requirements and s methodological . • These performance goals or standards risk assessment algorithm. This
approach to design requirements). would require sile-spedfic analyses to approach would requuVthe use of •
However, in general EPA chose the 1 detennine Appropriate controls. EPA predictive equationto determine the
performance standards approach for chose thto approach for thto rulemeklng necessary facility requirements. The
todays proposal. because it allows the greatest flexibility predictive equationwould include eome
Hie uniform national design and for the State to consider numerous simplifying assumptions, but would

operating standards option would location-specific factors in tailoring utilize site-specific values for some of
impose specific design standards and facility requirements. In addition. . the parameters. Uke the categorical
operating requirements on all units performance standards an less ., approach, this option has the
regardless of location and other relevant disruptive of existing State programs advantages of employing a uniform ' '
uctors. Hie Agency believes that such and give facilities some needed latitude national standards approach that could
in approach would not adequately to meet requirements within the bounds be easy to implement however, tt would
account for variability across the of their practicable capability. Finally, a be difficult to develop-a technically
country. For Instance, thto approach performance standard as opposed to a sound dsk algorithm and could restrict .
would require EPA to assume that all strict design standard, allows for the state flexibility.
acility locations are "poor" and impose consideration of innovative technologies VOJL intendB in nmrM* amiAmen an
ĉ prehenslvedesign.tandartisonaU that maybe developed In the fahiroT •. hoŵ toSĴ  iSvV̂  ttert fte >

jthodological proposed performance standards. The" '
agency believes the categorical •.,environment to the ̂oresr of framework based on location categories iBproach to one viable meftod for

locations. Arulelhatdoesiiot take into to determine the applicable 85335 tudOTd ̂SSK
•ccount site-specific location requirements for * apedfic fedlity. IWa SSSdeSng developing
characteristics would likely over- approach would Categorize all locations

then set ̂dividual requirements for
wch category. S&der thto approach,

matched to ipedfic categories of - oommentson the approach proposed •
pê en<»jlsoc<»aide«d adopting ocations. Methods of establishing today «d on the •fternatives presented.

me uniform national standard* option location categories and their
with variances, in order to account for corresponding requirements would be VTL Major Issues
•ite-spedfic characteristics. Under this specified to the revised Criteria; then - /*M.m/jLM/n*» »«./.»«• u,Jb» : -option, variances would be granted if States, using information submitted by A Ground-Water Msoun* VWbe „
we owner or operator could • the owner or operator, could determine Resource value refers to the current
demonstrate that equivalent protection the category and apply the associated and future Importance of ground water
« provided by site-specific location. ' requirement* to < given facility. A key as a water supply and a* an ecological
Jpign, end operating characteristics, advantage to the categorical rule resource. Highly saline cround water or
«W« approach parallels the one adopted approach to that it sstabllihes uniform ground water with very low yield may
w hazardous waste facilities under criteria for ma idling requirement* to . have alow rejource value. Pristine
Subtitle C of RCRA, which Imposes potential problems. For example, ground water or ground water to high
virtually Identical requirements (e.g., facilities m areas of the country demand that cannot easily be replaced
double liner* and leachate collection characterized by abundant rainfall or restored similarly may have a high •
•yiteros) at all new hazardous waste could be required to collect generated resource value. As EPA was developing
wndfiUs. Variances are then allowed. leachate. Conversely, facilities In the the frame work for the revised Criteria, .;
under Subtitle C, based on an adequate more arid areas of the country do not the Agency considered at length the
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subject of differential protection of drinking water; and (2) the aquifer i* not Comments an requested L ______
ground water based on its resource interconnected with waters to which the on how the resource value ofground
value. Specifically. EPA considered hazardous constituents are migrating or water should be accounted for in se
applyin&ffifferent engineering controls, are likely to migrate in a the various requirements proposed
monttftinĝ and corrective action concentration̂ ) that represents a today for MSWLF*.
reqdirtrtints according to the resource statistically significant increase over 0 «WA-JV. **/%_».* >scu/r n.value ofthe groundwater. background concentration*, * Exclusion of Closed MSWLto
In 1984 EPA Issued the Ground-water Adjustments made to the ground-water EPA considered whether to apply the'

Protection Strategy, which established • protection standard or cleanup standard requirements proposed in Part 2Sa to-
the concept of differential protection of would be made on a site-specific basis MSWLF units that dost prior to the-*
ground water depending on Its resource bv the State after determining that the effective date of the final rule. Closed
value. Accordingly, three classes of above conditions an met Furthermore, units are defined fa S25&2 as thosf--*_
ground water were Identified. Class I the time allowed for corrective action units that no longer receive wastes and-
ground waters are defined as special could vary based on the, value placed on have * final layer of cover material EP/
ground waters that an highly vulnerable the ground water. believes that inclusion of closed •«;;
to contamination and that are either : In addition. EPA to proposing that any facilities in this mlemaldng would relsê
Irreplaceable sources of drinking water frequency of ground-water monitoring numerous technical legal and —°
or are ecologically vital Class 0 ground (above the mfcrfimim required) be Implementation complexities that could'
waters are defined as current ana specified by the State based on site- . not be resolved within tha time frame of*
potential sources of drinking water and specific factors. Including the resource this rule. For example,'Inclusion of * *•"
those having other beneficial uses. Class •' value of the ground water; The proposed dosed units could overtax State
m ground waters are defined as heavily approach, however, would not allow implementation capabilities because
saline ground water or ground water exemptions from all ground-water identification of dosed facilities would
otherwise contaminated beyond the monitoring for facilities located over low be difficult and time consuming and '
level allowing cleanup through methods value ground water. The Agency complicated by Issues sucHaa changes Tv
commonly used by public water supply believe* that at least minimal ground- in ownership. Urns. EPA proposes mat -S
treatments. The Agency expects to issue ' water monitoring to necessary at all ' closed units be excluded from regulation.'1
final Guidelines for Ground-Water MSWLFs to evaluate the performance of at thto time. The Agency to la the
Classification during 1984. States then facility design and operation and to process of examining questions ' •
may use thto document for reference In Identify potential threats to human regarding dosed faculties, however, and
making ground-water classification and . health and the environment wOl consider further action one* tills •
resource evaluation decisions. . Furthermore, HSWA specifically effort has been completed. • " " .
With respect to facility design for- mandates that the revised Criteria •• • According to the State Census, a

MSWLFs. today's proposal would require ground-water monitoring as • - reported 32.000 closed solid waste
establish facility design Criteria that necessary to detect contamination at disposal facilities an located across the*]
give States the flexibility to addres* the facilities that may receive HHW or SQG UA, but EPA does not know how many
value of ground-water resources in waste. The Agency requests comment of these an dosed MSWLFs. IB the
setting facility-specific design on whether ground-water monitoring absence of dosed MSWLF regulations. ":
requirements. Section XXD of today's should be waived for MSWLFs located these facilities, which represent """
preamble describee the Agency's over ground water of low resource potential threats to human health and
approach for Incorporating resource value. the environment because of their
value considerations into facility design Finally. EPA believes ground-water number and because many were poorly;;
decisions. EPA to not mandating use of resource value already play* an designed and managed, may be -
the ground-water classification system . Important-role In local and State addressed under EPA's Superfund
set forth in EPA's Ground-water decisions regarding the siting of program or by RCRA enforcement
Protection Strategy. Rather, under thto MSWLFs. In thto proposal EPA has not provisions for imminent hazards.
proposal States would have the established Federal siting Criteria . Because the Agency to concerned
discretion to assess the value of ground- specifically based on resource value - about dosed MSWLFs, EPA today
water resource*. In developing Subtitle because EPA recognize* that resource encourages each State to develop a long-
D guidance In the futon, however* the value considerations In facility siting are term regulatory strategy to deal with
Agency may draw u Km the Guidelines more appropriately made at the State these dosed facilities. EPA believes that
for Ground-Water C asslflcation to and local levels. developing a closed MSWLF strategy
provide examples of appropriate Hie Agency also recognizes that many • should indude at least the following
resource evaluation and classification State* are Implementing various ground- step*: 1) Review of the State's legal
decision*. water protection strategies, including authority to address closed facilities; 2)
The Agency also to proposing, to allow wellhead protection programs. EPA an Inventory of dosed facilities to

consideration of resource value in the believes today's proposal provides the Identify the location of these facilities
corrective action and. to • lesser extent States tha flexibility to Implement these and to gather available Information on
the ground-water monitoring programs and encourages them to facility age and size, waste tvpes
components of today's rule. Specifically, increase certain requirement*, a* disposed of, and known local ground- .
today's proposal would allow the necessary, to meet the objectives of water usage; 3) ranking of sites by the
ground-water protection standards to be their wellhead protection programs. present danger to human health and the
adjusted by States In situations when These requirements could range from environment 4) determination of the
MSWLFs are located over aquifers that more stringent design control* for adequacy of the existing regulatory
meet certain conditions (see section DC.E mlmimlzing migration out of a unit to controls for dosed sites and their ability
of today's preamble). These conditions establishing certain location restrictions, to respond to any problems; and 3) use ;
include the following: (1) Hie aquifer is such as minimum setback distance* of the available legislative and .
not a current or potential source of from vulnerable municipal well fields. regulatory authorities to address
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problems Identified with dosed sites. population densities of fewer than 100 MSWLF, although some problems at
EPA specifically to Interested In people per square mile, supporting the existing facilities may not'Etet&ressed
comments on Federal and State conclusion that most landfills are If these units face less st03gel£t
itrategies that may be used to located In "rural" areas. In addition, requirement*. Regulating new and
addressing these dosed MSWLFs. EPA Facility Survey data (Ref. 36) show existing units the same way. while
r Pmrtieahla Caaahflttv $&*• on "wage, only 1 J communities conceptually offering greater assurance
CPractocabloCapaolUty share a landffi at the village or town of protectioicouldSnpoie «ryhl«h
The Congressional directive to revise level bat that at the dty level there are costs, creating implementation '

tfcc existing Criteria (54010 of RCRA as 3-8 communities per landfill difficulties and posing the prospect of
mended) states that EPA may consider To address the economic component solid waste management disruptions.
the "practicable capability" of owners of practicable Capability, EPA assessed Comment* that EPA received prior to
and operators of facilities that may the financial capability and current proposal from States, industry groups,
receive HHW or SQG waste In ; spending practices of municipal tnd private firms favored different •
determining what these revisions should government*. EPA assembled financial requirements for new and existing units. *
entail. Congress recongnized that the • and demographic data from the "1082 Based on these considerations, EPA to
snlverse of owners and operators of Census of Governments" and the 1083 moposins today to vaiy some
•olid waste disposal facilities Included County and City Data Book." Based on Jeauirements for new and existing -
many with limited economic and , the 1082 Census data. EPA estimates |andfiUnnits.HiesedifferencesSlta
technical capabilities. For example. • that communities typically spend less three major areas. First, the majority of
many MSWLFs are owned ̂operated than I percent of their budget* on solid ^ fâ  restrictions proposed today
by imall local governments with limited waste disposal In comparison with â̂ a be applicable only to new landfill
resources.Devdopmentoftoday's other municipal services, costs at thto - units f that isTunits that have not
5̂ 5!S£SŜ fflŜ  kvelteprejent* very small obligation, reeded wastes prior to the effective 'of bow the "practicable capability" of ̂ . For example, as an average percentage data of the rule). EPA'believes the "
owners and operators should be taken of total community expenditures. : application of today's location
totoacwoimtwhenaetting^ appropriate communities spend 38 percent on î strictionsteaxlstiiaimits'woiild- ~

Juunan health education. 8 percent on police restUttoeignlficantlBniptionofeolld *•
' ^ 0 1 " 1 1 1 * 8 6 wastem-û Ŝ ttocertaintreasofieve

,,. . finandal and economic
technical component Indudes both the vitality measures. Hits score categorizes r Meae

economic resources available to the . cat
owneroroperatortolmplementthe ta
revised standards. -. ' . described to detattleerfonfc of this ^SSSS^To assist In characterizing the preamble and to the draft regulatory economic capabilities
practicable capability ofjSwLFs. EPA £Lct Jû iTto tSd̂ 'î S.
collected data on wâ dlsposal . TPA beSes thatlŜ flcint
demographics, landfill size, and landfill , disruptions of solid w£te management—•-.vQ.Kf-H.w, ••iitinii ft*n,t VUM •̂ .iiniM •, .- UiBfUUUUUa Vt VUUU WHBIU UCUUIKBtUCUL • »H* Jl___ • _ . ,. • »•
ownership. These data Indicate that ;.. couldwsult unless these technical and waste, and (3) disrupt «̂ tlng soUd ...
most MSWLFs handle relatively small economic foSs an taken Into account w5Lte_?aB!«"PBt actlv}tlM-
volumes of municipal solid waste where necessary, lae Agency, therefore, Ĵ P̂jSSS0* ff°2n!i* "(measured In tons per day). EPA examined the ranse of MSWLF* to phase-In period or 18 montts for *u : .̂,.
estimates that 82 percent of all landfills determine whlcMf any. might be requirements not only to allow States to
manage less ban 17.8 tons per day especially tusceptible to technical put In place revised regulations, but also
fTPD) and account for less than 2 difficulties or economic hardship. to provide lead time for owners end . .
P«rc.mtofthewastehandledbyaU Owners and operators of two classes of operators to comply with the hew
MSWLF*, However, the largest landfills MSWLF* were Identified as possible requirements. Furthermore, additional
"** percent of an MSWLF*) handle ' -candidates for consideration of • • phase-In time Is providedfor ground- '
more than 1,123 TPD and manage 40 practicable capability-existing MSWLF watcr monitoring due to the resources
percent of all municipal landfill waste. - units and toafi MSWLFs. needed by States and owners and
These data also dearly indicate that EPA estimate* that there are more operators to Implement this provision. :•

most MSWLFs are located In rural anas than 6.000 MSWLF* currently In Detailed discussion of the ground-water -
•nd these MSWLFs typically serve a operation. Of these existing facilities, monitoring provision Is provided to
limited number of communities relative about 20 percent are expected to dose Section DCE of this preamble.
to landfills located In more urban areas, before 1990 end almost 75 percent an ID today's proposal EPA has not
™A matched 1982 Census data with expected to dose within IS year* (Ref. varied requirements for new and
pographic location data (longitude and 10). EPA evaluated whether existing unit* In cases where such •
fcUtude coordinates) to determine > i requirements should be the same for requirements are equally feasible. ' "•
"nether landfills are located In low- these facilities as for new MSWLF units, technically and economically, at both *•>-
gval) or high- (urban) density counties. ' Regulating new and existing MSWLF new and existing landfill units, except
EPA estimates that 69 percent of ' unit* differently allows consideration of existing facilities would have more time '•.;
existing landfills are In counties with practicable capability of the existing to comply with certain requirement*. For *
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example, the operating criteria (Subpart confined to these Tnhriimmt statutory S. Hequinmertt* for Fadlitiet i
Qandgronnd- water monitoring and requirement* (La* location restrictions. ThanMSWLF*
correcflve action requirements (Subpart ground-water monitoring, and corrective
E) at* applicable equally to new and teflon requirements) in developing

revised Criteria to MSWLFs ,
EPA also considered varying . and the enylnnimenl Moreover. then an insufficient data cmnntiy

requirements for small MS WLFa. The exceeding the numfanum reduces the . available to develop requirements fc
Agency estimate* that of the ******* on detection systems for these other fscffiti,* For this naso* i
approximately fi.000 active MSWLFs. protecting human health and tha Agency considered the tafon
juatoverhalf handle ITJTPDorles* environment and thus results la a higher reporting requirement
(Ref. 10). In contemplating whether to level of protection appropriate for identifying and
regulate smaD MSWLFs differently from - Furthermore, going beyond the assessing the-iiska associated wltir
large ones, EPA determined that statutory minimum allows the Agency to Industrial waste disposal facilities a
practicable capability considerations , ' conridnf other rmulnnnents ̂tt am . constrnctian/demoUtkiB waste la
did not outweigh potential health and prevent failures and corrective actions* ' and far determining the need for
environmental threats. Specifically, the even though these additional additional controls on these facilities rJ
Agency believes that »iz« represents requirements may add cost* for &A contemplated three infonnatf c "
only one factor ia deteimlning potential preventive meflsures at faculties that reporting options for these faoUtiea. '
risk, and that other variables, *uch as would not hen Med and thus did not first option was e notffltation
design landh opcrattog controls, location need the preventive measwes; however., requirement Notification draldpnvidej
and dimata characteristics. ̂and wast* ..• the Asenerhn taken into accotmtfte -' ' InfiraatioBOO these sdld wast* ••-̂

tezmkiants pMctoble capability of municipal solid disposal faculties, including data oa *i
^̂ *a*E*'<to&̂levdofenvlronmentolconteols. . used to answer basic

about these fedBtte. without pmost of the variability ta risk aero** . rteria revlsions.|PA receive significant resource demand! oatii
MSWLFK rather, then la e complex. . comratjon whether* not the revised '
interaction among the factore &at Crftê  should exceed tte .tatutory -govern leachate flux and flow through minimum. In general Industry however, provides no specific data oa:
the underlying aquifer [Ret 10). A* a advocated confining the scope of the ^ the potential (arvironmrntal or humaa:
result EPA is not proposing any special rule to the statutory minimum. Several health impacts posed by these fodlittesT
wtceptionsforsmani-ffiWLFs. . industry associations, however, Anoti&̂ requirinentwaiaa "
However. tteAMCTbellercs that supported an expanded scope as long as exosun Informatio comonent wa
'̂FSSSlC!**̂^ ' flextbiatywaebufltlatolhernleandadequate flnftgr to address • slte-apecfflofacton could be comrfdered

partictilar slte-rtedflc conditions . tt detenntatei what controls should be- •
ImposedStaS vlewe were divided.

„. .Somopreferndnqufaingthestatatoir- popdettoa that could readily b.
tssthe <y

requirements, and still others wanted potential risks currently posed by these,
comprehensive controls. facilities and use this information to

'or to make &» today's action. EPA has proposed select facilities that need mon careful;
.«. ««»«—«,«...«- waste revisions thatgobeyond those exâ tiwan«lanâ S6itoiia»oul
disposal minimally required by HSWA(U* usê s fafonnatioa espedally to help •
_ . •_ location restrictions, ground-water •** priorities; however. Information .
^ Extent of 0* Criteria Reraioia monitoring, and corrective action). In defining potentid exposed population
HSWA direct* flat at a minimum the addition to the statutory minimum, may be rf limited ntmjrlfnptbackedl.

Criteria revisions requin "groundwater today's proposal Includes an update of monitoring result* indicating the extent
monitoring as necessary to detect the design and operating criteria IB the of any releases that may be occurring
contamination, establish criteria tor the extsttxi Part 25? Criteria, and adds new A ground-water monitoring
acceptable location of new or existing requirements for dosun and post- ' requirement wa* tha third option
facilities, and provide for corrective eln*nr» r»n and financial Mamiulbilitv considered by the Agency. -
action as appropriate." Hie statute SSSSŜ SSofSŜ r Comprehensive gronnd-water . :.
further speciflea that the revised Criteria ™\S«ZT̂ Sifĉ l.*»J»«1.S..,.. monitoring data could provide a strong
shall be "those necessary to protect ^̂ B̂!̂ « Â Ĵ »̂ T foundation on which to base analyses to:
human health and the environment and J"™'f8 *¥llt*.*5* p roii:~ OT. . support of rnlemaldng applicable to .'.*
may take tato account the practicable J"111"11 f*~ ™ »f°- *•[ environment I* failties other than MSWU*. Howevea -
capability of solid waste disposal discussed ta.detail later In thie jy, effort ̂ ĵ ^ rcMnrct-Intansiv̂
facilitiee." Because of EPA's mandate to P«™»«- Tne Agency seeks comment* for Statei ̂^ mvt^ „„„ ĝ ^ to ̂
protect human health and the °n *•extent °* "̂  revi*ions proposed regulated community then simpler '-•
environment the Agency was not today. options. Given tha diversity and size of
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this universe of facilities, ground-water Included are definitions of the four types impoundments. land a$$oation units,
monitoring may not be necessary for all of solid waste disposal facilities that end waste pUes, as well as
facilities. While ground-water would be regulated by the Part 257 construction/demolition waate landfills.
monitoring could generate substantial Criteria: Landfills, surface As explained earlier, these facilities
data. EPA believes there are more cost- impoundments, land application units. an of concern to the Agency because
effective ways of establishing a data end waste piles. These new definitions they represent e Urge and diverse set of
base for rulemaldng. EPA believe* that would daiffy that these types of solid solid waste disposal facilities, and little
the risk* posed by these facilities should waste disposal facilities are subject to information Is available on these
be evaluated more dosely before taking the Part 257 Criteria. facilities at either the State or Federal
the signincaDt step 01 requiring ground- m ggsvyĵ t̂ ff*Wie//>n* tn rrntm/î Wntpp ~ level In addition, some of these sites •
water iDomioniig 9\ au M?,UAJ mQusmai • p J*JM • tn ..u n fa i * L mav oe used zor disposal 01 Ŝ TG
wad waste disposal facilities and T̂T̂  , ' .... „_ hazardous waste and may pose
construction/demolition waste landfills &PA U proposing to update the MCLs. unknown risks to human health and the
nationwide. Hie advantage of a strong which are used as ground-water environment EPA plans to undertake
information base is offset by the added protection criteria In Part 257. to indude ^̂  ejection efforts on these facilities
costs and burden Imposed on these . any MCLs that have been established by to establish the basis for future
facilities for monitoring and the resulting EPA since the promulgation of Part 257 rulemaldna Today's proposed
potential for-exceeding the practicable . to 1978. tturently, Part257 Imposes requirement for notification and
capabilityofmâ naffyprofltable basIcjKivironnientel criteria for fce mminformationfamtSw
operations. Moreover, most States i>rotectionofto«nheaiaiuidtte faSiiti« l* a fir*t mater .ten tow
would have difficulty implementing the environment At the Hmp Part 257 was
program due to the extensive resources promulgated, the available Interim
it would require and the fact that even MCLs for the protection of human
the basic data (e.g-, location) on these drinking water were included as ground-
facilities are veiy limited In many water protection criteria. MCLs an
States. d̂eveloped by EPA under section 1412 of
Instead. EPA Is contemplating a the Safe Drinking Water Act (SDWAl

phased approach to data collection. The which was emended hi 1988. Under the
proposed amendment to Part 257, which ; 1988 Amendments to the SDWA. EPA Is
is described in more detail in section mandated to promulgate drinking water
Vin of tills preamble, calls tor a regulations for a large number of
notification requirement with a limited constituents; these regulations generally
amount of exposure information. Once Indude MCLs. Accordingly, this notice
these basic data are compiled and • would revise the Part 257 regulations to
analyzed, the Agency can determine'. ' •• indude toy new UCLs as ground-water
what further Information requirements protection criteria (including the MCLs
or regulatory controls should be pursued for eight volatile organic* that wen
for Industrial solid waate disposal promulgated on July 8,1087; see 52 FR
facilities end construction/demolition ' 25890). Because the development of
waste landfills. ' . - MCLs ban ongoing process. EPA Is
VnLAa»mdmentstoP.rt257 SiSSfĴ K̂̂ SiSK' Identify the univwse of fadlitie. and. «t -
Today's proposal Includes - ... *•%.'. ratter than update Appendix i which ' thesame time. Indicate to Ibefacilities -i/

amendments to 40 CFR Part 257.-These now includes only the MCL* that they en subject to Subtitle D. • - * • •
amendment* Indude: (1) Conforming promulgated prior to 1970. Therefore. Ihe notification also would request
changes to Part 257 that would make it today's action proposes to eliminate very basic data for determining the *
consistent with the proposed Part 258; Appendix 1 and to incorporate the MCLs potential risks the facilities present to
(2) an update to the MCLs listed tn by reference to 40 CFR Part 141. U*lng human health and the environment For.
Appendix I of Part 257; and (3) a this approach, the Agency avoids the example, to addition to seeking general •
notification requirement for certain need to update the part 257 Criteria • facility Information, the proposed
types of facilities. . • .- . «vezy time EPA Issues anew MCL The notification Indudes two questions .' .*«
A s£9V9i-9f f • /»" '" public would have the opportunity to relating to the potential risks posed by
Pnftwr conforming uianges *° comment on whether it would be ' the faculty: The number of households .-
rQft IK? - ..... .,̂.. -. .. ...... appropriate to use each new MCL as a within one mile of the facility, end the ***{
Today's proposal adds municipal solid ground-water protection standard under number of on-site monitoring wells. . .

waste landfills to the list of exceptions PartaS7. *• Information submitted In response to
to the Part 257 Criteria contained In „».«_.,.,,. ., .- these risk-based questions oould be1257.l(cl. Because MSWLFs would be " C.fS57JNottficatlaa and Exposure 4̂ by ̂  8latM to KWos priorities •
covered by the proposed Part 258 L ^ eaformaaoa Kegolnatents tor Inspections and other activities. EPA
Criteria, they would no longer be subject Hie proposed amendment* to Part 257 requests comments on whether to
to the Part 257 Criteria that are generally also Indude a notification end exposure Indude other risk-related questions In
applicable to solid waste disposal , Information requirement for certain the proposed notification, such as " • - *
facilities and practices. The Part 257 - • solid waste disposal facilities (S 257.5). , questions concerning the use of local • u-*
Criteria would otherwise be unchanged As discussed above, under this water* (ground and surface), the number .
with respect to their applicability, and requirement EPA Intends to obtain of local drinking water wells, and the
: would remain In full effect for all other notification and exposure Information number of municipal water Intakes
1 facilities and practices. r from a set Of solid waste disposal downstream from the facility. In
Today's proposal also would add facilities of particular concern: addition. EPA requests comments

certain facility definitions to Part 257. Industrial landfills, surface generally on the appropriate questions .-
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to be induded on the notification form. Landfill* that receive municipal waste amount (e.g., one gallon per i
and whether the form should be sent to combustion (MWC) ash regulated under however. EPA does not have i __ _
toth EPA and the State. Subtitle D of RCRA* including MWC ash information to determine the amomg.
£v Tfhe proposed notification and monofills. would be considered ground water that must be produced f
êjAosure information requirement is municipal solid waste landfills for the be considered "significant" in all cni
wuy one part of EPA's data collection purpose* of this rule (see section IXA£ and believes, therefore, that such a.
efforts with respect to industrial solid ot today's preamble). Therefore, today's determination at this time would t*i
waste disposal facilities. The Agency proposal applies to any Subtitle D arbitrary. EPA believe* snch a -'
recently has completed a major landfill that receives MWC ash. determination should be site-sped!.
telephone survey, and other efforts an However, legislation 1* currently . • and has sUuUuieU the definition oft
under consideration, such Mania-depth pending In Congress which, if enacted, aquifer accordingly. The Agency '"?Jj
mall survey* a closer epcaminatioa of would require specific standards for the specifically requests comments or f
State regulatoiy program* and design of MWC a*h disposal facilities approach to defining "aquifer." --."
collection of available ground-water which differ front today'* proposed Household Waste, Any solid wast
monitoring data. The Agency intends to design requirements. In addition, the Including garbage, trask and sanitai
develop revised Criteria for these ' Agency Is concerned that certain waste In septic tanks, derived from-
faculties as soon as adequate data an requirement! proposed today may not households Is defined as e house! "
available to support ralemaking. -be adequate or appropriate for MWC waste. Household hu*rd« «tngT« Um

ash disposal facilities. For example, • nraltiple residences, hotels and mot,
tocta£epmraed air criteria do not bunlchouses. ranger stations, crew.

.. specifically requinfiiglthre dust controle ; quarter* campsound* picnic grou
ASubpaHA—Gonerat during MWC ash transportatton. Also. and dey-use recreation areas. Ttie

" definition Is consistent with the ROt

con,ide»d fa complying with th«. Ŝ ^̂ SSS*SSi b. «**« tarf«l -* Unjto thta
uf**ff* * t̂tii iV. ^ prODOSBle JAtttTAI BXPSmiPOt AT9 u£l

neCMftfiiy « MWC GSn mononilf t08t * M MW unitA mA mint me*i ifaft i
PurpoM.Scop..«d _ £S5ffZ±i££3£S£».*•.'•"'! rem̂ »meBt..ppUc.bi.tonewnnii

criteria for the location, design,
operation, cleanup, and dosure of ŜSSSXKSfvKUf̂ SS this rule and tetei receives waste. Is »_i
nftmidpal solid waste landfills. An ^̂ Ŝ M̂ ^̂ UT lateral expansion. . .. ^
MSWLF that does not meet these developing suidance on MWC era Lfoultf Watte, Liquid waste, either .43
criteria would be considered an open- disposal. This guidance wiD novlde bulk or containerized. Is defined undoj
dump for puposee of State soJidTwaste additional infection regaidfcg the ff̂ t%afŜ U.ViSf &
^̂ ratplanntegmfoRCRA. .- prt.perlocafh.iudesIgn̂ lopStrtionof *—-•«————•——--*-»-«*
• m0n ntt̂ nnmfl' te> nttftliinirAffff n̂ nAf* .j . •_ > , s ̂•̂ .̂̂  • •• * *!*^ •••_. * *, •

section 400S of RCRA. ' "" ——̂ ~.»— —— . Liquids Test) (Ret 42). Ttte method
Part 25ft would apply to all new and 2. Section£58J Definitions - been adopted by the Subtitle Cproj

existing municipal solid waste landfills. Aqtrifof. EPA has defined aquifer for ' In 40 CFR Parts 2M and 20S. Because
as defined in 12S&2, except MSWLF this proposal as a geologic formation. ' wlids content of sewage sludge Is
units that dosed prior to the affective -• group of formations, or portion of a .-: readily determined, the Agency
date of the rule. As specified in I25&2, - formation capable of yielding significant considered using a different definttlori
a dosed unit is any solid waste disposal quantities of ground water to well* or liquids fbf sewage shidge from pubtt '
unit that no longer receives solid waste •• springs* This definition is die same'one owned treatment work*. Under thai
and has received e final layer of cover currently used in H>A'* hazardous alternative, sludges that have a solids ;'
material Aa discussed m more detail waste program and differ* from the content of 20 percent or greater would,
later, the Agency believes that final • origjbal Criteria definition (40 CFR not be considered liquid. That • <*
covers en essential for dosora of 2574-4(c)fl)) only In that It substitutes ahematWe was considered inferior t»
MSWLF units. This deHrdtion would tha term "significant" for "usable." The the Paint Filter Liquids Test for two
ensure that the owner or operator Agency has selected this definition for reasons. First the variability of slud
cannot escape these regulations by two nasonsrP!rst because of several may remit in certain sludges meeting
simply refusing to accept additional comments received on the ambiguity of the 20-percent criterion and *tfllbebigt
waste and abandoning the MSWLF. Part the word "usable," especially with e liquid state or containing free liquids. >
253 requirement* do not apply to units respect to resource value, and second. Second, the Agency beheves that the ;.~.*
that are created within the area of * because the delineation of the aquifer is Paint Filter Liquid* Test Is adequate to
contamination during Superfund actions, e sita-epedfic determination. Some ensure that "dry" sludge* will not be . ̂
In addition. Part 258 would not apply to concern has been expressed, however, eliminated from disposes! at MSWLFs.1?
other landfills, or surface that this new definition also Is vague However, the Agency recognizes that '~
Impoundments, waste piles, or land and that the rule should define using a solid* content measure wouW~
application units used for solid waste "significant" One possible approach allow easier Implementation becauseJg
disposal; the** facilities will continue to would be to define "significant" as e • i* a measure commonly used by >*
be covered under Part 257, minimum sustained yield of a certain POTWs. EPA currently Is conducting

flRI026!7
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If

research to determine if a solid* content B. Sabpart B— Location Rastn'ctiona collision within the 9tecfEe& distances.
0easure would be an acceptable PDA ha* idi.nHfi«d *i« time* rf EPA recommends thî Waer* and
wbstitute for the Paint rater Liquid* leSieSlSSSSemeSf operator* of MSWLFs consult with the
Teit for munidpal sewage sludges. EPA !SflSc«̂ t̂ô Stv of **h •»> WUdUfe ***** to determine
.pecmcaUynqMStsenycfatatSatwin Ŝ̂ Ô p̂lS.̂ Sland*, whether specific facmties pose a bird
,|Si,t in evaluating the use of.. oHds ffi^affia^^S hazard to atoaft Where appropriate,
eontentmeasunforpurposesofthi. '

. theownersandoperatorsoflheaiiports
ofconcera. .

Criteria's**̂  on siting to 2. Section 258.11 floodpkins - .
m t ; wetlands, fault ureas, mutable areas. „ 4 , • • * 7 _ . . .ay be publicly or privately ^ tefcmfc Inmact «mea becanaa. « EPA propose* to Indude a floodplain

requirement In Part 258 that is identical
ninpaesaonoa^ep t o m w f t a t h w e n to the requirement in the current Part
household waste ere not MSWLFs. devetobedŜ SwedSST 257 Criteria. Thus, EPA Is proposing that
K̂ M£7̂ 0tber*?e',?f p̂ ^̂ f̂ ê Spart257 new «d existing MSWUstoSted inSubtitle D waste} wi±a«ommerical- SSjffiSS TheSeSSSSaBd *• 100-year floodplain shall not restrict
waste, nonhazarious JOTW eewage , ,2SjffiGeel£SS -Betewir the flow of the lÔ year flood, reduce

Airport Safety ' with the rationale for the original
Undertoda^eproposatnewand Criteria, as discussed in 44 FR 534%

•xI«tingMSVWilo£atedwithinthe dated September 13. 1978. Namety.
ed in Federal disposal of solid waste in floodplains

52008 BOOOO feet for airports handling (1) If not adequately protected from

saSi&tBisf.*-
. controls tucht. daily cover. Whin solid effectiveness of the temporary water

wastes en .toosedcf near airports, to itorage capadtyof the floodplain. whldi
« e « D blrdstttracte/totheenacanDresenta • may cause a more rapid movement rf .

iHSi ̂ « JT̂ SlTŜ  * «i significant risk of coUlskmswii flood waters downstream, resulting to. .
Înationwithatherncttibazardou. JgSSffifi SSSSom "FAA : l̂ ierfloodlevel.4nd|«ajer flood ; ;t .
." • ' ' ,. Guidance Concerning Sanitary LandfiUs . damage* dowwfream. IPoi 'ttese ,;
J. 1 253J Consideration of Other on erf Near Airports" (October IB, 1974) reasons. EPA believes that ft Is.
Federal Laws • • states that solid waste disposal facUltiea de8irabletolocatediaippsalfacflit.es
Section 25W provides that the owner h«™ »«= fo™d *>Y ***& and . . outside floodptetaj D»A nttMtoe that ;.

oroperatorofanMSWLFunitmust ob«ervation to be attractive to bird* .-;..Mper̂ t.tf«nexÎ li«SWIJftB«
comply with any ̂erawScablT / , end. therefore, "may Ibe incompatible bated to 100-year floodplain*. Tie
FederallawVr̂ ŵ . ":• : ',' with safe flight operations" when : ĵcy nwdethU estimate ly mapping-
?quirement*;̂ aran.m«rou.other ' located*** -n tlrport -nKback̂ und \Ŝ Ŝ Sâ t̂X̂ ^
FederalUwsthatmu*tbecon*id«redin .document relevant to this isectfon (Ret ŜK̂ SŜ TeiSSaeM.2) discusses instances of damage mapped as Bopdnlains. Case studies. ̂

lesultlngfannbirfstrikes&athave ô *ed to the badground document .
occur«aBearlandfills. s section (Ref. 2). Indicate at ^ .:

requirements of all eppUcable statutes ' ™e distances derived from Order landfills an wWect to design and
wd regulation, as wS I « enyl Si? . »2«5-» «« *"ed on the fact that over tt2 operational failures «s e.»suH.of;.
requirements, are met Applicable ' percent of aD bird strikes occur below flooding. ;. . , - .. - , : • ..
•tatutes Indude. but are notlfaiited to. Altitudes of 800 feet ft50 meters) and Today's proposal would nquire that
&* following: ^ *lrcraft generally tn bdow this new and existing MSWLFs, if located In
9 National Historical Preservation altitude within the distances specified. a 100-year floodplain, be designed and

Act of 1906. as amended. EPA wishes to make it clear that the . operated to prevent the adverse effects
• Endangered Species Act "bird hazard" of concern is "an Increase . described above. EPA recognizes .that ..
•Coast3 Zone Management Act * to me likelihood of bird/aireraft locating MSWLFs In Boodplatas can be
* Wild and Scenic Rivers Act ' collisions." Thus, EPA expects that solid expected to have some Impact on the

- -.. and Wildlife Coordination Act waste disposal within the specified flow of the 100-year flood and water
• Clean Water Act " " distances would occur only If the .. , storage capacity, regardless of.. ...~,̂
* CleanAirAct " '- operation can be managed In such a precautions taken. ™ inteni of today's
* Toxic Substances Control Act way as to not Increase the risk of proposed requirement Is to require that
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MSWLFs not cause significant impacts , control agendes or other departments. increased coordination with and
on the 100-year flood flow and water When floodplains maps cannot be consistency of Federal and State
s$o&ge capacity. Site-specific obtained from any of these sources, the policies, and other measures asmayj

_4nforraation should be used to evalute owner or operator, with the assistance necessary. To this end. the Agency
• whether a facility has met this standard, of a qualified professional firm, can considers today's proposed action a

Consistent with the original Criteria. determine flood-flow frequency using essential measure for protecting wet
Part 258 as proposed today would define Water Resources Council Bulletin resources. .,
the floodplain using the 100-year flood Number 17 A (1977). Guidelines for Today's proposed action Is based i
level. This criterion would limit the Determining Flood-Flow Frequency. existing Agency wetland policy as
chance for site Inundation and Increased EPA Is requesting information on the expressed in the 40 CFR Part 230
flood levels and damages. The intent of problems associated with locating guidelines; Executive Order No. 11
this criterion is the same for Part 258 as facilities In areas subject to frequent Protection of Wetlands; and the Ja __ „
it was for the original Criteria: (l) To flooding (e«, jn five- or ten-year 33, i98fl, Memorandum of Agreement?̂
require an assessment of any new or floodplains). The Agency is concerned (MOA) between EPA and the Anny -;
existing disposal site or expansion of ' about locating facilities in such areas Corps of Engineers, which -addresses!
any existing site in a floodplain to because EPA believe* that frequent disposal of solid waste In wetlands -i-
determine the potential impact of the flooding may result in erosion, under RCRA. Tie 1988 MOA represen
disposal site on downstream and d̂?r5?nin?: "r eve»tua* washout of tt interim arrangement for controlling
upstream water* and land: (2) to ' ™ "duty. Engineered systems for ' solid waste disposal In Waters of the
prohibit such disposal activities if the preventing such occurrences, therefor*, u<ŝ  including wetlands. In the long

' site, as designed, may cause Increased w°J"?berob̂ '?«??1Jente ,utl „ tenn. the expanded RCRA solid waste-
flooding during the 100-year flood: and Bll?!!iâff VjSf*? ̂SS?" C «*»!»«<»» proposed herein win help .(3) if the disposal site is located In a regulations allow facilities in a 100-year p̂ y a key iSe in protecting wetland* -
floodplain. to require the use of floodplain if precautions to prevent f̂  ^ unregulated disposal of waste1
available technologies and methods to washout have bera taken simUar to materials. . . *̂  '
protect acainst inundation b» the base !£&, JES SS!S£̂!S m** M ^ ******* an the
good and minimize potential for adverse gSS&lSSSSS Z!i£3£ regulations that specify the analyticaleffects on water quality and on the Subtitle C requirements for locating too|§ ̂  envtronngntal crfteriato be
flood-flow capadty of the floodplain. flSfe?î  JASfi.* ,„ .„». "»<* **en detenuinlng whether to issu.-
TTUs approach conforms with the XSftSfcJS n̂ SŜ SSSS aean Water ActsectiSn 404 permits tor

totentoftocutiveOnierll^dated ZJKSŜ Ŝ! Sritâ  l̂ i*1̂ *™*"11May 21 1977. concerning floodplain . SIX JSSh?«r««.« «S2« -ISi 5E2 material In waters of the United States. •
required to comply with thJs Executive
Order, and State agende. an
encouraged Ito develop and apply similar
policies and to consider the provisions JET; ̂ n̂ ^̂ iZ. f̂ * Q.̂ mt. n t. ««» Army Corps of Engineers (the Corps)
ff the Unified National Program for JJiS ̂SSSSf̂ Ŝ S ««tton 4M impSSting teguktiom (38'
Floodplain Management of%e Water t̂ Ŝ̂ Ŝ̂  IsS? CHl Parts 320itoti«h ISl) ind the EPA '
Resources Council in formulating and Sffî Ŝ̂ /S«SSrSL«n. •«*«» ««tb)(l) giridelinw (40 CFR Peri'
applying State polides. fadUtiei to "*" of ****>«* floodin* 230). EPA liliŴ tiMt consistency with
In order to determine whether a unit is 3. Section 258.12 Wetlands this definition will aid In Implementing

located in the 100-year floodplain. Today's proposal fndudes provisions the MSWLF provisions. As defined by
owners and operator* should use flood that no new MSWLF units can be placed EFA tnd tht Corps, wetlands en those
Insurance rate maps (FIRM*) developed in wetlands unless the owner or "areas that an inundated or saturated
by the Federal Emergency Management operator makes specific demonstrations ty Iurfac« °r ground water at a
Agency (FEMA) under the Federal • to the State that the new unit (1) Will frequency and duration sufficient to ';
Insurance Administration (FIA) not result In "significant degradation" of eupport, and that under normal
pursuant to the National Flood the wetlands as defined In the CWA circumstances do support, e prevalence
Insurance Act of 1988. FEMA has . section 404(b)(l) guidelines, published at of vegetation typically adapted for life .
developed FIRM* for approximately 99 40 CFR Part 230, and (2) will meet other hi saturated soil conditions. Wetlands
percent of the flood-prone communities requirement* derived from the section Include, but an not limited to, swampSi
in the United States. FIRM* can be . ; 404(b)(l) guidelines. Existing faculties marshes, bogs, and similar anas."
obtained at no cost from the FEMA that are located In wetland* could Today'1 proposed action adopts the *
Flood Map Distribution Center. 0930 (A- continue to operate. four major requirements of the
F) San Tomas Road. Baltimore. EPA believes that these stringent guidelines: (1) Hie practicable
Maryland. 21227-6227. In areas of the restrictions an necessary to protect alternatives test, (2) lack of significant '
country when FIRMs an not available, human health and the environment - degradation; (3) compliance with other '
there an numerous other sources of because of the potential damage caused applicable laws, and (4) minimization of
floodplains maps, which include: The by siting MSWLFs In wetlands. Hie adverse effects. Hie guiding precept of '*'•"
133. Anny Corps of Engineers* the Soil background document to the rule the guidelines Is that discharge* Into
Conservation Service, the National describes the threats posed when wetlands should not be allowed unless ,
Oceanic and Atmospheric MSWLFs are located In wetlands (Ref. " the owner or operator can demonstrate'
Administration, the US. Geologic ' 2). Moreover, within recent years the that such discharges: (1) An
Survey, the Bureau of Land Agency has identified wetlands unavoidable. I.e., there an no
Management the Bureau of , protection as a top priority, specifying practicable alternatives to discharging
Reclamation, the Tennessee Valley aggressive implementation of the Clean in wetlands; and (2) will not cause at
Authority, and State and local flood Water Act section 404 program, contribute to significant degradation of
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wetlands. In particular, the guideline* .Section 307 standards; (3) jeopardizes * the landfill in the wetl£§f£yi4Jot cause
identify filling operations In wetlands as species or habitat protected under the or contribute to "signifiĉ fifcdj)
smong the moat severe environmental Endangered Species Act or (4) violates degradation" of the wetlands, as defined
tipacti covered. For this reason. EPA any requirement imposed by the in 40 CFR 23Q.10(b). Third, the owner or
believes that these guidelines should be Secretary of Commerce to protect operator must ensure that siting to the
used to provide the basis for today's marine sanctuaries under the Marine wetland* does not violate any
proposal. Moreover, these guidelines are Protection, Research, and Sanctuaries provisions of the applicable laws
in keeping with Agency policy of Act specified in 12J0.10(c).
nsintaining consistency among different Moreover, the guideline* provide that Fourth, the MSWLF owner or operator
EPA programs. a permit should aot be issued unless must demonstrate that. If the MSWLF is
The guidelines in 1230.10(a] state that appropriate and practicable steps have sited in the wetland after satisfying 40

"no discharge of dredged or fill material been taken to minimize potential CFR 230.10 (aj,(b), and (c), appropriate
shsll be permitted if there Is a adverse Impacts of the discharge Into and practicable steps have been taken
practicable alternative to the proposed Wetlands [40 CFR 230.10{d)). Subpart H to minimize potential advene impacts of
discharge would less adversely impact of the guidelines lists examples of the the MSWLF on tbe.wetlands. These may
on the aquatic ecosystem, so long as the, many types of actions that can be indude careful decision* with respect to
•Iternative does not have other undertaken to minimfop the adverse the solid waste to be disposed ot any
significant adverse environmental - effects of discharges of dredged or fill protective technology employed.
consequences." An alternative is • material * . attention to plant and animal ,
practicable If It Is: (1) Available and (2) Because construction of a new landfill populations, and measures that mitigate
feasible, Le« capable of satisfying the essentially it a filling operation, it . ' unavoidable Impacts on wetland vrntue*.
basic or overall purpose of the proposed destroys be wetland, which generally The guidelines identify a number of . •
project taking cost logistics, and ' cannot be restored due to the possible measures:
technology Into consideration. For • • complexities mod fragility of the • Finally, the owner or operator must ' •
activities that are not water-dependent ecosystem. EPA also believes that It is show that sufficient Information is
U.. do not require access or proximity . essentials preserve the ecological • available for making reasonable '-**>'-'•
to wetlands to fulfill their basic purpose, function of the remaining wetland at an determinations with respect to these
the guidelines Anther provide that: (1) existing facility, TTius, unless the owner demonstrations; otherwise, the owner or
Practicable altemativBS that do not or operator can make the demonstration operator cannot make the ''•
involve wetland* are presumed to be apedfied In ft 25&12(a), new facilities demonstration* necessary to qualify for
available, unless clearly demonstrated and lateral expansions of existing the waiver to the ban. Itts last
otherwise; and (2) where a discharge Is facilities teto wetlands an banned. This requirement places the burden for ~";:"-~
proposed for a wetland, all practicable ,. demonstration is similar to those' . , makbu the required demonsteafibns :"'
alternatives that do not Involve a L established by EPA In the section squarely on the MSWLF owner or
discharge to a wetland are presumed to 404$tfl) guidelines at 40 CFR 230.10. operator. • . . • . - . • • ; - • • - " -
have a leas adverse Impact on the • .Hie Importance of these demonstrations EPA recognizes &e burden that these
aquatic ecosystem, unless dearly Is discussed below. requirement* place on the MSWLF
demonstrated otherwise. Both of these With regard to an owner or operator owner or operator who wishes to rite •
rebuttable presumption* place e burden who wishes to site a new facility or new facility, or ejroand an existing one.
•on the permit applicant to demonstrate . expand as existing facility to wetlands, ' in wetlands. EPA believes, however., • -r;
that no practicable alternatives exist - today's proposal essentially adopts the that the nation's wetland* are sensitive '
Ic addition to the practicable . restriction* en discharges contained In ecosystems that merit the protection ••

alternatives test the guidelines also 123010 at the guideline* And requires afforded by (hese requirements. For this
require that *feo discharge of dredged or them tat the form of prior demonstrations reason, the Agency proposes that no •
fill material shall be permitted which to b*-made to the State. Falhire to make new MSWLFs (intruding internal
would cause or contribute to significant any of the following demonstrations will expansions of editing MS WtF*) should
degradation of the waters of the United • bar the MSWLF from being sited in a be located ic wetlands unless the
States." toduding wetlands (40 CFR - wetlands. ;.:•*.'• " • • MSWLF*meet the stringent waiver '*
230.10(c)). Under the guidelines, effects First the MSWLF owner or operator requirement*. Comments are requested'
contributing to significant degradation -• mu*t«m*lder and evaluate alternative on the proposed ban and on the .
considered Individually or cumulatively sites outside of wetland* and demonstration Criteria for the waiver.
indude significant adverse effect on: (1) demonstrate that BO environmentally Since the EPA section 404(b)(l)
Human health or welfare; (2) life stages acceptable "practicable alternative" 1* guidelines are prospective In nature,
of aquatic Hfe and other wetland- available. As discussed above, . they do not address, or apply lathe ' .
dependent wildlife (3J aquatic 1230.10fa)*f the galdettnes provides question of existing facilities located In'.-
ecosystem diversity, productivity, and guidance on the meaning of the term wetlands. The issue is whether, and to'
stability, a,g, a wetland'* capacity to ; "practicable alternatives." Since a what extent the revised Criteria should
assimilate nutrients, purify water, or landfill Is not a water-dependent prohibit or otherwise restrict the 4,"
reduce wave energy, and (4) " ***. activity, the guidelines presume that: (1) operation of existing MSWLFs.
recreational, aesthetic, and economic Alternatives that do not Involve locating EPA recognizes that requiring existing
values. - , MSWLFs fa wetlands ere available, and MSWLFs In wetlands to dose would not
Third. 1230.109(c) of the guidelines (2) such eJternatives hove e less advene generally restore the ecological function

states that e discharge of dredged or fill impact on Jbe aquatic ecosystem. These of the wetland. Farther, requiring ••.-;' -
material shall not be permitted If It* (1) presumptions make the alternative* existing units In wetlands to dose would
Cause* or contributes to violation* of analysis » rigorous test for the MSWLF adversely imapct waste disposal
any State water auality standards; (2) • owner or operator to meet. capacity. EPA estimates that
violate* applicable toxic effluent Second, the MSWLF owner or approximately 6 percent of eflMSWIfs<v
standards or other Clean Water Act . operator must demonstrate thpt siting ere In wetlands. Ibis estimate was

i .-
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developed by correlating maps of fault* (surface faulting) and ground furrow*, and fault traces on young
wetland areas with MSWLF locations. motion (shaking), as well as secondary surfaces with ground-water bairii

,Th« Agency welcomes additional data effects of the shaking such as ground or marked by spring alignment* and
that commenter* may wish to supply soil failure. Today's proposed standard vegetation contrasts. -
concerning the number of MSWLFs sited Is designed to protect facilities from EPA?» definition of "fault" is tati
In wetlands. deformation (i.e., bending end warping to mciudt main, branch, or
In developing the wetiands of the earth's surface) and displacement *auiu

requirements for this proposal, EPA (Le., the relative movement of any two
sought to balance the need to protect the sides of e fault measured In any
fragile ecosystem with the practicable direction) of the earth's surface that ™'JSZf̂ JSi ŷ JSfS
capability of owner* and operator* of occur when the fault moves. Hie best expression Oadudtai ftt small to
MSWLFs. EPA recognizes that in some protection for MSWLFs is to avoid faults Plane* associated wift surface faulU
parts of the country, large areas fall subject to displacement and the zone of Because only faiJte that have • **•
within the definition of wetland. In these deformation. experienced displacement to Ho,
areas, a ban on the maintenance of Hie Agency is not proposing a time an of concern in this standard,
existing faculties in wetlands could standard for existing MSWLFs located subsurface or surface fault that has'
have greet detrimental effects on waste over faults. EPA considered requiring disturbed the Holocene deposits Is
management in communities and could existing units located over faults to included tn the definition. ' , .„:
possibly encourage Inadequate . * 'dose over a period of time; however* • In some anas of the country.
alternatives to be Implemented. Insufficient information exist* that Holocene deposits and landfonns
For existing facilities. EPA Is not would Justify the dosun of these units. scarce, such as areas when gladaf

proposing to require dosura and/or EPA requests comment on this Issue. ncrivlt¥hfl««WnncH tha«irfirTalfemovalSf waste. Hie existing Subtitle Hie effect, of deformation drop off «cQvity Has stripped tbe surfidal
C standards do not specifically address " rapidly as distance from the fault
wetlands, but tbe Agency intends to Increases. Since the greatest degree of
propose revisions to these standards fn deformation occurs along the fault with
the future. H» Agency believes that the greatest displacement (usually tbe Ŝ̂ SŜ î ŷ̂ Sn̂
dosure and/or removal of waste Is not main fault), the farther away the wbeflier then has be«m recent faulting
viable for MSWIFs located in or MSWLF is from the mala fault the less activity. In these situation*, reference..?
adjacent to wetiands because this likely it will be affected by deformation, 9*i**b epicenter plots and historic
approach would result la significant . Studies of main fault traces (Le« faults records may be needed. Bad ../'
impacts on disposal capacity and cause that had most displacement la an area) identification and dose examination
major disruptions In current municipal : suggest that most deformation occurs •••• possible fault-related features exprei
solid waste management Then would within 60 to 90 meters of faults that have ™ Pleistocene aad older deposits may
be reduced capacity if MSWLFs located had displacement la Holocene time. be necessary as welt
in wetlands wen required to dose and Since the 60-meter setback is measured In 197& this UJL Geological Survey
siting of MSWLFs la those States when from any fault not Just the main fault mapped the location of Holocene faul
Urge areas are Included under the • trace, EPA believes that a 60-meter in the United States (Ret 2). Map* of
definition of wetlands would be distance from any Holocene fault Identified Holocene faults la the United
substantially hindered. Hie Agency (surface or subsurface) would provide • * states also an available from the State*
believes the approach proposed today ample protection against the effects of nt Calirnmim and Nevada. Bassd on
for existing MSWLFs In wetlands , deformation. If a facility is located near """o™ «» IWVWM. wea on
properly considers disposal capacity a fault containment structures (liners. '

EPA proposes to boa the siting of new Outside of this zone, around motion will potentially threatened areas. However*
units of MSWLFs in locations within 00 be less severe, and containment the Agency does not have data showing
meters (200 feet) of faults that have had structures designed to withstand ground how doM laadfiHs located In these .,
displacement tn Holocene time. (The motion, as specified tn 1258.14 • • counties an to the active faults.
Holocene is a geologic time unit known (described below), should be adequate Hie current Subtitle C regulations for
as an epoch, that extends from the end to protect human health and the hazardous waste facilities have the
of the Pleistocene to the present and environment *am* location restriction being proposed
includes approximately the last 11,000 Hbloceae faults are faults that either in today*lrulemaldng. The Agency
years.) Thi* requirement would be wen created or experienced believe* that this standard also Is
consistent with the existing loc*Jon displacement la Holocene time. The appropriate for MSWLFs because faults ,.
standard for hazardous waste facilities faults are a concern because the also present concerns relating to failure >
under Subtitle C; EPA has conducted geologic evidence Indicates that faults Of containment structures for MSWLFs. "
that it Is appropriate to impose the some that have been moved tn recent times. ?_ Addition. th« Awmev baliavea that a
requirement on MSWLFs because EPA La* during Holocene time, an the ones »aafflwaiMA»nwDeii*wiiMi«.
believes that fault* also may adversely most likely to move la the future. Faults-
affect the structural Integrity of that have had displacement tn Holocene
MSWLFs. time an easier to Identify and date in
Earthquakes present a threat to public the field than older faults because this „ „ „ ™. __

safety and welfare in a significant epoch produced recognizable geological J""** «* requests comment c
portion of the United States. Damage deposits, and erosion and deposition m' general concept of a location
and loss of life In earthquakes occur as surfaces. Hiese faults an Identifiable by restriction based on fault anas and tbe
a result of surface displacement along fault scarps, off*et stream*, mole tracks, specific 80-meter setback requirement
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S Section 258.14 Seismic Impact Zones of the landfill slopes, the potential for to failure of containment 4fnjctufea are
Today's proposal would require the exposure ttf solid waste to the the same for any landfill nj&&Dess of

mJner or operator of a new MSWLF unit atmosphere and the possible waste type. Hie Agency requests
faaselsmte impact zone to design the contamination of run-off by contacting comment on the approach proposed
"nit to resist the maximum horizontal exposed solid waste also wodd be today.
Kceieration in hard rock at the site. reduced. Hie Agency further believe* 9. Section 258.15 Unstable Areas
Seismic impact «ones are defined as that today's proposal would reduce the .»*»«»«'»•» v
£as having a 10 percent or greater pbtentĴ for̂ tê tionofBwnd <EPA Is propostag to require owners
JrobabUityfiiatthriiiaximuiiexpected water braeath the landfill residting from andOMretowofnewande-dsting
Kzontal acceleration In hard rock; failure of a liner, MSWLF units located in mutable areas
txpressed as a percentage of the earth's Although 1258.13 of today-e proposal to demonstrate to the State the
mvitational pu& fe), will exceed 0.10c i would prohibit eiting new units on or structural stability of the unit Hiis
£250 years. -. adjacent to active Holocene faults demonstration must show that
The National Oceanic and (faults that have had displacement in engineering measures have been

Atmospheric Administration and other* Holocene time) to protect against incorporated Into the design of the unit
have documented structural damages releases of wastes from facility failure to mitigate the potential adverse Impacts
resulting from earthquakes. The due to fault rapture, this standard does on the structural components of the milt
potential for damage to MSWLFs from'. not address damage that may occur as a that may result from destabilizing
earthquakes can be deduced from result of earthquake-Induced ground - events. . - - -
similar structures damaged by motion. Studies Indicate that ground Structural components include Unert,
earthquakes. Such damage includes motion I* more important as a failure leachate collection systems, final
cracks in foundations and complete mechanism than fault rapture, and not covers, and run-on and run-off collection
collapse of structures. EPA believes that all earthquakes are manifested by systems. Facilities located in unstable
the adverse Impact of siting MSWLFs in surface faulting (Ret 2). Ground motion areas may require extensive repairs
seismic areas Justifies the need for a resulting from earthquakes without and/or corrective action following the
comprehensive standard to prevent : associated surface faulting has been occurrence of a natural or human-
release* from these facilities. Types of • found fe *ome c&ses to be two or three Induced destabilizing event EPA has .
failure that may result from ground times *"** associated with quakes with reviewed documented events that
motion en: (1) Failure of structures from .faulting.- ' : illustrate the problems of locating waste
ground shaking; (2) failure of unit Maps depicting the potential seismic management units In unstable areas *
component* due to soil liquefaction, activity across tbe United States at a (Ref. 2). Hie impacts resulting from --.•,-
liquefaction-induced settlement and constant-probability level have been natural or human-Induced destabilizing •
landsUdfng. and soil elope failure in . prepared (U.S. Geological Survey Open- events observed indude rapid
foundations and embankments; and (3) • «le Report 52-1033). Hie maps indicate dispersion of contaminants over a large
Undsliding and collapse of surrounding that certain portions of the country are area, contamination of municipal water
structures. Hie background document at e higher level of seismic hazard than supplies, and seepage of contaminants
supporting this section of tbe rule (Ref. , other .areas. For example, portions of the into basements. • -
2} provides examples of tbe potential . eastern US* although not subject to _ EPA Is proposing to define an,
adverse effects on MSWLFs that may frequent earthquakes, are at a higher unstable area as a location that Is
occur to seismic impact tones. Hie level of seismic hazard than portions of susceptible to natural or human-Induced
Agency believes that these failures may the western U.S. events or forces capable of impairing the
result In contamination of air, ground ' Hie process of designing earthquake- . integrity of the landfill structural
water, surface water, and Soil. resistant components may be divided components responsible for preventing
Therefore. In order to protect human Into three steps: (1) Determining releases. These areas could Indude: (l)
health and the environment all expected peak ground acceleration at Subsidence-prone areas, such as anas
containment structures, including any the site from the maximum quake, baaed subject to the lowering or collapse of the
liners, leachate collection systems, and on regional studies and site-specific land surface either locally or over broad
surface water control systems at new seismic risk analysis; (2) determining regional anas; (2) areas susceptible to
MSWLFs. must be designed to -site-specific seismic hazards (e.g., soil mass movement where tbe downalope
withstand the stresses created by peak liquefaction): and (3) designing the movement of soil end rock under
ground acceleration at the site from the facility to withstand peak ground gravitational Influence occurs: (3) weak
maximum earthquake based on regional accelerations. Various method* for and unstable soils, such as soils that
studies and site-specific analyses. accomplishing the above steps ore -; lose their ability to support foundations
The Agency's proposed requirement available. Methods appropriate to as a result of expansion or shrinkage;

translates to a 4-percent probability of Individual MSWLFs should be selected and (4) Karat terrains, which ere areas .
exceeding the maximum horizontal by the owner or Operator, subject to where solution cavities and caverns
acceleration In 100 years. The Agency State approval develop In limestone or dolomltic
believe* that the areas affected by the While the existing Part 257 Criteria materials.
proposed "seismic Impact zone" - and current Subtitle C requirement* do National maps are available that
requirement represent the anas of the not address seismic Impact zones. locate Kent terrains and landslide-
United States with the greatest seismic additional location restrictions for susceptible areas, but weak and
risk, and, therefore, this proposal would" hazardous waste disposal facilities unstable soils and subsidence-prone
be protective of human health and the wider Subtitle C of RCRA are being areas appear to be mapped only
environment . . ' developed, and a standard consistent individually or at the local level. Thus.
The proposed performance with today's proposal Is being identification of existing MSWLFs In

requirement would minimize the risk of considered. The Agency believes that these unstable areas, and determination
slope and liner failure due to seismic this standard is appropriate for of whether the proposed site of a new
activity. By minimizing the risk of failure MSWLFs because the concerns relating MSWLF Is in an unstable area, would

t *
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take place on a caae-by-case basis inoperable, and possibly altar the being considered. EPA believes _
iflffaart geographic delineation of these ground-water Sow. today's standard Is appropriate for
areas is not available on a national Kar*t terrains art area* underlain by MSWLFs because the concerns nil
\t6ale. limestone and dolomite and often are to failure of containment structures

A detailed description and discussion characterized by extensive solution the same for any landfill regardless
of each of the types of unstable areas cavities, sinkholes, and fractures. . waste type. .„_
identified is contained in a background Sinkhole formation, which may occur tn Because failure of existing units asa
document (Ret 2) and a brief summary certain types of Karst terrains, can result of dpftnMIfoing events ia unstaU
of each type and the potential threats to cause rupturt of unit liners and covers, areas poses potential threats to human
MSWLFs follow. and can result in collapse of the facility, health and the environment tbe Ay
Subsidence-prone areas are those Karst terrains also promote more rapid ^ proposing that units that cp«not i—

subject to surface subsidence because of movement of leachate from the landfill the structural stability demonstration
natural subsurface conditions, such as «* to-extensive fracture* and closed over time. In EPA's view.
Karat formations, or human-made secondary porosity. Based onmap continued operation of such units__
subsurface activities, such as fluid overlays ofKairt anas awl MSWU> only increase the possihtaamtaiiunai*
withdrawal or mining. Subsidence at • locations. EPA estimates that 4-percent loading on the environment la the
facility can result ia rupture. * •* ®a*un« MSWIfti an ia Karat rf failure. to recognition of the -,
deformation, or other damage to linen . tezr̂ -however, lurt an Kmt terrains practicable capability of the owner**
or final coven that may release waste would be considered unstable under . operator to secure a replacement *Ue»̂
directly into the environment , ?V PraP°uL . . . . EPA is proposing that existing unit* la •-
Areas susceptible to mass movement! Under ue proposed requirement tne unstable areas dose within five yean

tacfade area* wtih evidence of ongoing ownwcroparatorrfaaewMSWLF the effective date of the rule. Upoa
slope failure; areas where e small must (tetismtoe. and daae«istrete to tfte closure, the owner or operator of tr
increase in shear stress or a small "' i£L?l S5°j *T?ml? facUmeswo-Odnotbareq̂ iiMdto
decreaselashear strength might cause K̂-!KS!S£SSIŜ SSL remove fce waste from the unit becauw
slope failure; areas when geologically
similar locations in the same general mauiMmea m me lacmiy oa py ua risks, and EPA believes removal of the;
areas have failed: and areas ia the !!S?.?J?)??r?Si£S!r̂Sfie waste* would be a great burden and
vicinity of pre-existing slope failures. Jffl?b̂ nsUereS:todetê SM expense to owners and operatan and

whether an area Is unstable: MSotf 35?.2̂5!iÊ!.̂.CVBWIÎi
condition* that may result In significant

"Massmovemenrcoveraavarietyof
slope failures and rapid movement of t̂0inm-nT .t«w-hl«.rf~ ̂Bnmi. ih. that five years Is adequate time for

lml»l«i>ca between th. tee. of ^ £ |___toi£S_dS ™md •* *• •»«*» >«- MqdriSoB. art,!
gravity (shear stress) acting oa the mass movement and subsequent faitnn of design, petmittint and construction of
of soil or rock composing the slope and dIk»bBHnm.«emitainmMit»tmchnM: the new facility. The Agraqriennablê

.. .- ._ __j .u j. (both surface and subsurface) sudi asthe shear sfress acting oa Ormass and/ „„, of extensive withdrawal of oil- , . - . . . .. ___, .-
or reduce the mass'shear strength. gas. or water from subsurface of a phase-oat period, tbe appropriate ;f
thereby causing failure. Human-Induced formation* or construction operations length of the phase-out period, and we '
ceû â â monm̂ d̂ode.̂  thatmayresuhiasuddeaornonfudden numto of facilities aflected ,
art not limited to. construction ground movement and subsequent EPA recognizes that in some cases, tt
operation*, seepage from human-made fe&ate of dikes, berms. or containment may not be possible to find i suitable f
sources of water, and stormwater structure*; and (4) any other feature* site and construct a replacement •>
drainage. Naturally occurring slope that historically indicate that a natural MSWLF within five yean. To address -r
failures may be caused by large volumes or human-Induced event may Impair the this situation. EPA also la proposing a "
of water from intense rains or melting engineered structures of the unit and for variance to die required phase-out oat
snows, vibrations and shock waves which protective measures cannot be would allow the State to extend (but not̂
generated by earthquakes, frost and designed to withstand the event such as waive) the five-year period if no
freeze/thaw cycle*, or intense drying of volcanic activity areas. "practicable alternative* la available
soils. Mass movements, whether EPA is proposing to require this case- and if the existing MSWLF unit will not.
naturally occurring or induced, can by-case determination of instability pose a substantial risk to human health
cany a facility downslope. rupture a because of the difficulty of clearly and the environment The Agency i
facility ia place* or destroy facility delineating unstable anas on e broad believes this variance Is appropriate and
control and monitoring systems. scale. EPA believes that case-by-case Justifiable under section 4010 of RCRA,
Weak and unstable soils indude dedsionmaking allows the soundest which allows EPA to consider the

unconsolldated deposits subject to analysis under the circumstances. "practicable capability" of facilities to
differential and excessive settlement Subtitle C currently does not address comply with the Criteria. Hie variance
This movement under and around a unstable areas; however, the Subtitle C would allow for State flexibility to
facility can tear liners, rupture dikes, rules are being reviewed and standard* determine the length of the time
render leacbate collection systems consistent with today's proposal are extension and to require any Interim
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controls necessary to protect human or eliminate the possibility of the release regulated hazardous waste
health and the environment. During the of contaminants to the environment). the facility. The State may i—,
extension period.the owner or operator -..,- •̂ M9nemAnM ,or additional program elements.

proposal. •'" B «•'' ___;..__.•_. j . , Such a program might indudeIn deci<Hn« whether to grant a . . . . . . Section 258,20 of today's proposal designation of an inspector to examine
variance, EPA would expect the State to would require the owner or operator of several random loads throughout facility
consider whether (11 It currently is not an MSWLF to Implement a program to operations. Hie loads couldbe
economically feasible to find, develop, detect and prevent attempts to dispose discharged at e designated location
ind operate a new site; (2) it currently is of hazardous wastes (regulated under separate from landfUUno operations

'̂ logî cBlly teethe to locate enevf SubMfeCPfRĈ )andj»CB wastes at broken down, with hand tools, and '
MSWLFin a more suitable area (e.g.. the thefacmty(î ted under the Toxic ^̂ y inspected for indication, that
enJy suitable prroertjr Is elreadv Substances Ckm̂  ̂ J. Ĥ  doe. not iu*pidous cVmalnew may hold Subtitle
developed or is located too far from Intend for this regulation to limit the g hazardous wastes The rule could
collection centers); or (3) legal barrier* legal disposal in MSWLFs of very small nauirm that Kcords 'be keot of each load
«xist to the siting, acquisition, or quantihr generator (VSQC) hazardous 22X2i The nconU ahoiUd tedude
operation of theland&l in suitable areas , wastejWTzanious waste generated at a Sffî ^̂ thffiiSta
(e.g., jurisdictions! restrictions do not- rate ofless than 100 kg per month). S£1̂ ffiwiX veS
«Ilow wastes from one municipality to certain wastes containing PCS* at •
be disposed of in the jurisdiction o! concentrations less than 50 ppm. and
another). If such condition* exist and empty, pesticide containers that have
the risks assodated with continued been properly rinsed In accordance with
operation during the extended period of the label instructions as specified under
time do not pose undue threats to the Federal Insectidde. Ftogicide, and
human health and the environment a Rodentidde Act ROTA) and
variance may be appropriate. A specific regulations fa 40 CFR Part 165. Today's
risk level is not being proposed because proposal also does not restrict the
the Agency believes that such a dedsion disposal in MSWLFe of HHW, which Is
is best left to the States, who must exempt from EPA's hazardous waste t V u S A i.i»i.
weigh the various alternatives. rules; however, the Agency strongly L i tf̂ • jft "J1̂ "6/8tnd *«bel$ .
Tfie Agency recognizes that States endorses HHW collection progremi and W"̂  u"d.for "•fŜ WB •#

may Interpret the .Bove criteria in recommends the management of other hazardous materials. If Subtitle C
various ways, end that decisions may be collected HHW In hazardous waste hazardous waste is found to any load
based on site-specific conditions. Hie management facilities. J»Pff teflj w ™"«se wnw « *•
Agency believes that this Is appropriate. With regard to the disposal of PCBs, ™«y; the owner or operator should
since the States are in a better position regulations promulgated under the Toxic promptly nottg the State. TJe owner or
then EPA to determine whether a Substance Control Act (TSCA) specify operator should cordon off the area
•pecific facility should be granted an : MSWLF-disposal as proper for limited ***** the material was deposited and
extension. categories Of PCB materials. Such make effort* to cany out proper .
Although it may be difficult to site a materials Include drained PCB- cleanup, transport, and disposal of the

new MSWLF within the proposed five- contaminated electrical equipment (i.c.. material at a permitted hazardous waste
year period. EPA doe* not intend that equipment that formerly contained SO to management facility. ,
State* grant unlimited time extensions 600 ppm of PCBs in dielectric fluids), In developing this proposal EPA .
to unit* located In unstable areas. drained hydraulic and heat transfer considered specifying tbe program in
Various alternatives, such as equipment and TCB artide*" (see 40 detail, delineating all activities and
regionalkation of disposal facilities. CFR 7614 and 7ei*0(bM5)) that - procedure* neededto exclude
recycling and source reduction. * previously contained 50 to 500 ppm of hazardous waste. Tbe Agency decided
municipal waste combustion (le., ' *. PCB* end that have been drained of against a strictly defined program
Incineration), and the use of transfer free-flowing liquids. Most significantly, because each landfill will receive
stations, are available to manage , TSCA disposal regulation* generally different amounts of waste that could
waste*. These alternatives can be used allow the disposal In MSWLFs of "small contain questionable material. Today**
to overcome environmental, logistical .. capacitors" that contain less than three proposal gives States and MSWLF
legal or economic barriers to siting new pounds of PCB dielectric. These small owners and operators flexibility In
landfills. , capacitors freauentlv ere found In Implementing this requirement
EPA requests comments on whether fluorescent light ballasts, high-intensity

other location restrictions such as these discharge lighting power supplies, and a
or others In addition to those proposed variety of consumer appliances, such as
today should be Imposed for MSWLFs. , microwave ovens and air conditioners. EPA proposes to strengthen the cover
n e *.__-/* rt_ —„ *•__, _, Measures that MSWLF owners and material criterion imposed under
C Subpart G-Qperatlng Criteria operators must Incorporate In their 1257.3-6 of the existing Subtitle D
The requirement* of this Subpart • programs to exclude receipt of Criteria to require the application of • •

would apply to all new and existing hazardous waste Indude. at e minimum, suitable cover material at the end of '•*
MSWLFs. These requirements address random Inspections of Incoming loads, each operating day, or at more frequent
day-to-day activities, such as inspection of suspicious loads. Intervals, if necessary, to control disease
application of dolly cover (necessary to recordkeeping of inspection results. vectors, fins, odors, blowing litter, and •
reduce immediate threats to public ' training of personnel to recognize scavenging. MSWLFs receive wastes
health), and long-term activities, such as hazardous waste, end procedures for that consist of a wide variety of
post-closure core (necessary to minimize notifying the proper State authorities If a materials. In particular, such facilities •
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Ae existing Criteria, which do not structures and relative to property case basis. EPA has Fppvî ed additional
irquire routine gas monitoring. Tbe boundaries. These factors control the guidance on types of HotilioRng devices
Agency believes many of these rate and extent of gas migration and are that could be used (Re£.ft2j.!JThe Agency
ostances could have been prevented If discussed further in tbe guidance suggests that methane at a
routine monitoring had been conducted manual (Ret 12). concentration Just below the LEL at a
to detect the dangerous levels prior to Monitoring In a facility structure monitoring point may indicate a major
the incident This Issue la further normally should be perfumed after the problem and ahould not be ignored. The
discussed in tbe background document building has been closed overnight or appropriate action would depend on the
{Ref. 3)- Early warning would allow the * for a weekend because these are tbe proximity of off-site structures, possible.
owner or operator to lake action to times when tbe most dangerous pathways, and other factors. ID all
prevent catastrophic events. conditions are likely to exist Sampling cases, an evaluation should be made ao
Because methane has been the „ should be done in confined areas where that the danger-of explosion is

principal source of explosions gas may accumulate, such as in minimized. • •
associated with solid waste disposal. •_ basements, crawl spaces, attics near /%*»_
EPA proposes to require monitoring only floor cracks, and ground subsurface 5. Section Z5BJi Alt Criteria
for methane at this time. EPA may utility connections. Gas recovery and The existing Criteria In Part £57
require monitoring for other gases if saw gas control equipment however, need prohibit the open burning of solid waste
information develops at a later time ., not be sampled If all the readings are but allow infrequent burning of -
indicating that there are other gases that less than £5 percent LEL the MSWLF - agricultural wastes, silviculture! wastes.
pose problems; however. EPA currently would be In compliance; however, the land clearing debris, diseased trees,
does not have sufficient information on presence of any methane in a facility debris from emergency cleanup
.other gases generated to Justify requiring structure, even In concentrations below operations, and ordnance. Today's
owners and operators to monitor for 25 percent LEL, ahould be considered a proposal under 12S&24 maintains tbU ••
tom. -.. problem that deserves attention and standard. Requirements far compliance
, EPA Is proposing that methane . steps should be taken to ensure that the with State Implementation Plans fSIPi)
IBodtoring be conducted at Uast level of methane don not roach under section 110 of the Qean Air Act
quarterly. As mentioned earlier. explosive levels. EPA recommends that {CM} ̂ ĵj feiaain unchanged from
monitoring would provide early warning . continuous monitoring devices be used . tbe Part 257 Criteria. •
of potential methane build-up that may in facility structures at tbe landfill site. TL. Aoencv believe* that «ivlead to explosions. Hie Agency believes . For monitoring along property • ngouyy •»»«•»•»•• »j
that quarterly monitoring la a boundaries, etkast two monitoring
reasonable minimum frequency that points should be located along the -
sccounts for the seasonal variations In property boundaries closest to
subsurface gas migration-patterns. The residences or other potentially affected „
Agency recSgnizeTthat slksjwcffic atructures. Hie txarttocation of these
conditionsmayrequkemorefrequent points should take into account any gas-
monitorinB.a«.w&enfedlitiesaWneaT permeable teams. In selecting the* *
residentiJareasorenclosedfa Umplinfipoint*,some of thTfacto™ to
structures, and encourages States to consider Indude dry sand or gravel •
require additional monitoring as , pockets, alignment with an of-site point
necessaiy.Tfaerealsomaybellmited ofconceî roSmityof th* w«teF,~
situations fe.«. In wry remote areas) deposit areas wbem there is dead or
Where lees frequent monitoring may be u£nttiyvcgetatioa that might be due .
sufficient EPA requests comment on to gas migration, and areaswbew
these situations and the appropriateness undecptrand construction may have.
of the minimum monitoring frequency created a natural path for gas flow (e.g, i **
specified in today's proposal. utility lines). *T . has been linked to automobneacddenta
Monitoring Is intended to ensure that Monftarteg-sboiild be conducted at the «n<l death on axpiessways. ITM air .

the performance standard Is being met property feoondaries ideally when tbe emissions associated with open mining
tt the MSWLF. EPA considered soil surface has been wet or frozen for •?•""* *** *™*S 1S?cilaled
specifytagflie type of monitoring aod . several days because this is when levels with todneratora equipped with air .-. •
monitoring devices, but such an are expected to be greatest {Ret 12). Hie pollution control devices. CombusMon to
approach would not allow the results, location, date, ud time of a trench or pit iircineratprie considered
consideration of site-specific factor* in monitoring should be recorded. If any of • ** aqitfvalent of openibuming because
establishing the appropriate monitoring the readings are equal to or greater than particulate emissions from trench and ,
lystcm. Hie proposal would allow State the LEL, the facility would not be in P" incinerator* equal or exceed those ,
flexibility in determining the appropriate, compliance. It may be nacessaiy to from open bumiiig.. _ . ...̂
monitoring requirements on a case-by- , repeat tfce«esti at a later date or under As stated earner. £PA originally •:••
casebasis. diflerentcfimatic conditions to verify established the banco open burning in
Site-specific factors to be considered . the readings. Where active control the 1970 Criteria. Commenters on the .

when determining the type and systems ire being used, samples should proposal to the 1979 Criteria questioned
frequency of monitoring are discussed in be taken wbenafl pumps have been shut the necessity for that ban, atating that
an Agency guidance manual (Ret 12). down for their n«xl"w™ time during open burning reduces the volume of _; ̂
Factor* to be considered tn determining normal operation." . - - . - solid waste and helps control disease •<>'
the type and frequency of monitoring Monitoring at the property boundary vectors. The Agency recognized that
include: soil conditions, hydrogeologic could be accomplished by using a some volume reduction is achieved, but
conditions surrounding the disposal site, permanent well or a portable monitoring no data were provided that disease
hydraulic conditions surrounding the device. The device should be vectors were significantly reduced. EPA
disposal site, and the location of facility determined by the State on a case-by- established the ban on open burning of
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these wastes because the hazards posed chloride. It 1* estimated that example, those located in remote ana*
to human health (e.g-, increase in approximately 200,000 metric ton* of away from tbe general public or in are
participate emission*, decreased safety) nonmethane organic* per year an with mountainous terrain or cliSi that
outweighed any benefits derived from emitted nationwide from existing would make access by the general ''
the practice. Since the promulgation of MSWLF*. Some of these compound* can public difficult Posting signs and ga!
the current Part 257 Criteria, the Agency create an odor nuisance while the VOC* across access roads may be sufficient
has not received any new data that and other toxic emission* can constitute remote area* to prevent public access
would contradict this conclusion. a health hazard. This 1* in addition to that could lead to injuries; however, '
Therefore. EPA i* retaining the open the danger* from the explosion potential facilities that are located near
burning prohibition in today's proposal of methane (a* described above). . residential areas or other public area*
The Agency i* aware that tome State* A** emissions from MSWLFs can ba nay ba required to construct fence* fa

allow certain communities to open bum controlled by collecting and controlling order to control access. Unauthorized,
routinely municipal solid waste under (<* recovering) the extracted landfill gas, vehicular traffic and illegal dumping if
certain circumstances. Such At approximately 100 landfills, gas 1* could be prevented by placing gate* ' "'
communities usually generate small collected and used as recovered energy, with lock* at all entrance* to a remote <
amount* of wa*te and an In remote Control system* can be economically rite. Other provision* may ba - —
area*. The major advantage claimed la attractive dua to the energy recoyenr on a slte-by-slta basis.
substantial volume reduction in the -benefits, especially «tlarger landflU*. Under the Subtitle C regulations, the
waste to be disposed ot thu* extending J""SIF* ei eon™u°f °* "covering - owner M operator mn*t prevent
landfill life. These communities assert landfill gas in many States, including unknowing entry, and **M™t** tha
that disposal costs would increase S'iKSf' *25™tw VSf̂ r' possibility for unauthorized entty, c__
dramatically If then wen strict Y<ftiPhS' S**0* Texail W**001"̂  , the active portion* of the facility. At a
enforcement of the Federal ban on open ^̂ V'SfiSLi»_. ̂.i.,,. MCWT v minimum, a hazardous watte facility
burning! however, these communities • i , a*aa*a 5 n*l ciS mu*t have a 24-hour surveillance sys!
have not addressed the impact* on •* S5? ™̂.?*I,i! î VcfSS!?0 « •» artificial or natural barrier, such a*
human health and tha environment SffllCS.Sffiî iiS!? a fence In good repair or a fenca to ^
resulting from the practice on open SŜ SSfSft̂ f̂L combination with a cliff that completete
burning, and, because health and oecnon iiita* era u> prepanngair • iurrounds the active portion of the

underlying reason for the ban, the iK̂ î.!!̂  «f ^ time'i-7nB requirements may be
Agency does not intend to change the m̂ffŜ SSmSSSSŜ i waived ***** V*®* C tf f <** tarequirement from the 1879 Criteria. mK̂ Ŝ SXiî SSmSe demonstrated that physical contad wl
However, because EPA has received ? JftSf' iS-?8̂  H Ŝi) . &* WMte or equipment will not injurt:
these comment* stating that open . ESSX?n̂ \̂ f̂ m̂̂  unauthorized person* or livestock and;
burning is a necessary disposal practice. JSESlS .T««5C3.frJ MfiSnjSiiilL disturbance of the waste or equipmenttheA^ncy is specifically requesting ^̂ un MSWLF* In tha ^ DQt thpftflten ̂^ ĵ J ̂  ̂
comment on this issue. * - environment
This proposal retain* tha requirement 8. Section 25&2S Access Requirement* These Subtitle C requirements an

that new and existing MSWLF* not EPA t* proposing to require control of considered unnecessary for MSWLFs
violate applicable requirements - public access at new and existing because EPA believes the risk*
developed under a SIP approved or MSWLF* to prevent illegal dumping of associated with direct contact with .
promulgated by the Administrator under wastes and public exposure to hazards municipal solid watte* an lea* than
the CAA Section 110, a* amended, EPA at MSWLFs as well as to prevent those associated with hazardous wast*.
originally instituted this requirement unauthorized vehicular traffic. Access .. Today's proposal allows greater _
because regional health concern* control 1* a key element in preventing consideration of site-specific condition*:
addressed through the SZPs clearly an injury or death at these facilities. in establishing tha appropriate control* 4_
of concern under RCRA a* well aa tha Because EPA also 1* concerned with the than the Subtitle C regulation* do. For ĵ
CAA. Obviously. RCRA regulations unauthorized dumping of hazardous example, aa discussed above, tha
should not undermine the provision* waste, the proposed requirement remoteness of a site may serve a* an
that Implement the CAA. expands oa tha existing 257.W health adequate "natural barrier" to fadlity v
Recent studies conducted by the and safety criteria, which prohibit access. EPA believe* that simply

Agency indicate that MSWLFo also uncontrolled public access, by adding requiring owner* or operator* to control
appear to be a eourc* of air pollutant*. requirements to control illegal dumping public access allow* tbe owner or ,«
Case* of decomposition originate within of waste* and unauthorized vehicular operetorto Implement a system tailored
the landfill and vent to the atmosphere traffic. to site-spedfic characteristics.
by vertical migration and/or lateral EPA proposes that MSWLF owners or . Section 25*26 Run-on/Run-off Con
migration. Landfill gas 1* generated by operators control public access, illegal gvstems
chemical reaction* and by microbial . dumping, and unauthorized vehicular ' ...
degradation of refuse material* into a traffic using natural and/or artificial EPA 1* proposing run-on and nm-off
variety of simpler compounds. Typically, barrier*, a* appropriate, to protect control requirement*. These
landfill gas consist* of approximately 50 human health and the environment requirement* an interrelated la that
percent methane, 50 percent carbon Steps needed to comply with this diversion of run-on reduce* the amount
dioxide, and trace constituent* of standard would be determined by the of run-off that needs to be collected. Th*>;
volatile organic compound* (VOC*) and State on a site-specific basis. At some proposal would require that the owner "
other toxic constituent*. Pollutants facilities, it may not be necessary to or operator of an MSWLF design. •
commonly found in MSWLF gas indude construct any artificial barrier*, such a* construct and maintain a run-on controls
vinyl chloride, benzene. fences, in order to comply with this system to prevent flow onto the active
trichloroelbylene. and methylene criterion. Such facilities include, for portion of the MSWLF during the peak
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discharge of a 25-year *tonn. The water volume resulting from a 24-hour. currently In Part 257 was retained in
purpose of the run-on standard is to 25-year storm. Run-off from the active today's proposal because EPA believe*
ginfaclza the amount of surface water portion of the unit must be handled in It provides necessary protection for
Serins the landfill facility. Run-on accordance with 1 258.27 of this human health and the environment
controls prevent (1) Erosion, which may proposal in order to ensure that the EPA considers it ttt*«tf*i that solid
damage the physical structure of the CWA MPDES requirements and CWA waste activities not adversely affect the
landfill (2) the Surface discharge of Section 208 and 819 requirements are quality of the nation's surface water*.
wastes tn solution or suspension, and (3) , not violated* Again, the Agency chose Riven, *»*"»«, and streams are Implant
tbe downward percolation of run-on the 24-hour, 25-year storm design sources of drinking water, recreational
through wastes, creating leachate. parameter to be consistent with the resources, and habitat for a wide variety
Control Is accomplished by constructing ' standards Cor Subtitle C facilities in 40 of fish with other aquatic organism*.
diversion structure* to prevent surface CFR Part 284. < ' Solid waste disposal has led to surface
water run-on from entering the active By design, almost all tnnch and area water contamination from run-off of
portion of the facility. Diversion fills In depressions orplts control most leachate, acddenttal spills, and drift of
structures help prevent liquids, which run-off because of surface contours. spray occurring at landfills. In the
will eventually generate leachate or Owners and operatm having area fills proposed Criteria. EPA aeek* to
leave the site as contaminated run-off, , that dgaot pŷ depressions can control coordinate its surface water
from coming Into contact with tbe . run-cffby bonding abenn or dike on the requirements under RCRA. Including
waste. lew gmto ride: ftojrever, when , programs developed under the CWA to
TTie Agency believes that the main landfflls «steg titter the trench or area nstore and maintain tbe integrity of the

aiea of concern, with respect to run-on. "wtbods Become Jarge or»ub*tantially waten of the United States.
is the active portion ofthe landfill, not *̂ fift 55* ""i?" £5™%!}* Under Section 1006 of RCRA. EPA b '
the landfill facility as a whole. In this ... JK!rfiSn?JSEC£S2S required to integrate, to the maxtamm
proposal thai part of the facility or unit lSSSSKS!X̂ Ŝ !SS!r extent practicable. ttê ffovisloOT of .
that has received or is receiving wattes Ran-offtol<toe*€mw8 Bom active RCRAwith other *tatute*,1nchrfingtfae.
and ha* not been dosed as required In Ê f̂ KSSE!̂ ?,?1̂ ,. CWA Under fteCWA. EPA ixfflduCts
1258.30 is defined as the active portion. ?.̂ «Ŝ f̂̂ ™!!liT5̂  pro-ams designed "to restore and
It is at active portions thai run-on is teSHS GSPEl?!?̂  maintain the chemical physical and
most likely to: (1) Seep fnto the exposed SgjŜ iilSĴ n̂ i™ biological integrity of the nation's
waste, contributing to the formation of JÊ ŜŜ lfeSSS,1™ *»'«•" »* believes that this goal also .
leachate, or (2) erode wastes, or _ ySSSXSSm̂ Ŝ  ** • **#***** objective for ft*
constituenta of them, and cany them jŜ ^̂ fS USfiST in regulatory acttvtty under RCRA and that
away in surface water run-off. Seepage ̂ ^̂ ^̂ Ŝ̂ L thiAg»Jy*houlS uselts authority
and erosion would not be a problem at f̂ ?̂ Ĵ ?̂ £̂Sit. "*?! RCRA to aee that CWA goals are
inactive portions that have been closed 'JSESSKKS2 .3C3S? achieved, Una. to establishing the -
in accordance with the closure Criteria SŜ L̂ŵ SlŜ  cwrface water criteria. EPA Buoyed
specified In 1258-30. Tne Agency Ŝ SSfSŜ t̂t̂  concepts and approaches use nnder the
proposesthatsurfacewaterrunTonbe ŜZSt̂ ŜiŜ r̂ f̂f CWA.Thedis(4«geofanonpoint ..
diverted from active portions. Divenlon £S2̂ *SKf£2Ŝ  senircecipollutî m*oli,twaste .
ofmn-onmaybeaceompllshedby Ŝ Ŝff̂ ŜSL̂ eim dispo*al artivitie. would be required to
locating the active portion in arei ... J?Ŝ TSfflh5Ŝ i?Ii ce»5onn with any establishedwater .

quality mwû ement andeveloped

:determinedbytfaeowneroroperator State would determine which
considering site topography, size of tbe , wateMrifi.ftnnittedL11iebaciBm«mi! requirements under these plan* apply.
urainagearea.M.frtzeoffteactiv. /dSMiSSffitoSSSSt Snarly. tbe discjiâ i/poUutant. , -.„
r̂tion*.pe Agency chose IheK-yaar Sel̂ M̂ ŜtafK'detaJl from *olid waste disposal activities -
±?Jl?̂ te5fT2?̂ ?« 25̂ tS,n̂ vê andninKmaad. would be naiun̂ l̂ririth otherconsistent with the ttandard in 40 CFR run-off eonttol reaulrements. provisions of the CWA. tactodtag the
Part 264, which requires active portion* ^̂ TvTT?. «"*"«'"""**•• NPDES requirements under Section 402. . • "
of hazardous waste landfills to be . . a Section 25BJ7 Surface Water Hie provision of |257.»-3 of tbe . . - •
protected from the peak discharge of a 'Requirements ; ' current Criteria, which states that "a •' "
25-year storm. ,' Today's proposal would prohibit any facility shall not cause a itisrJinrge of ..
The quantity of run-off from active MSWLF unit from (1J causing a dredged material or fill material to

portions of landfills can be minimized . discharge of pollutants into waten of ' water* of the United States that to In
by (i) minimizing nm-on, (2) preventing the Ui, including wetlands, that violation of the requirements under
disposal ofliquid wastes in the landfill , violates any requirements of the CWA. Section 404 of CWA, as amended," has
and (3) minimizing the size of the active Including, but act limited to. NPDES been Included under the wetlands
portion of the landfill To address run- . requirements; and {2) causing a nonpoint section of today** proposed Part 258
off that Is generated, the Agency source of polution to the waters of the Criteria. : ...
proposes to require that the owner or U.S., including wetlands, that violates 0 e-,*i«*»«i««»j««M.«— MM*«f« •••>•: .operatorofanlbwifdeslgn. any requirements of a Statewide or «. Section 25658 UquWs Restrictions ,
construct and maintain a run-off control ana-wide water quality management ' EPA to proposing a aewtsoulrementggj.
system from the active portion of the plan under Section 208 or Section 319 of for liquids restrictions b*̂****.Tl*,;,£tf*̂:
landfill to collect and control at least the the CWA. Tfce surface water criterion Intentional Introduction of liquids saw- .* •- •
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landfills can be a significant source of an not maintained to detect ground* waste (other than septic waste) ia
leachate generation. Today** proposal water contamination. . exempted because It to beyond the
jvould prohibit bulk or noncontainerized Disposal of bulk or noncontainerized practicable capability of owner* an,
|£quid watte that an not household liquids in landfill* present the same operators to effectively restrict tha"
:;" waste (other than septic waate) from problems that disposal of containerized, disposal of all household liquid was..
f feeing disposed of in MSWLFs- Leachate liquid* present once they have leaked Furthermore, the primary purpose o£
and gat condensata that to derived from from this contalnen, namely. Increased today's liquid* restrictions to to limit
the MSWLF unit and redrculated would mobility of wastes in the landfill disposal of large-volume liquid* In tt
be exempt from thi* prohibition if the increased risk of loss of liner integrity landfill Septic wastes would not b*'̂
unit ha* been equipped with a through greater pressure and/or exempted because they an easily
composite liner and a leachate chemical interaction*, and Increased identifiable and restricted if they do
collection system designed and hydraulic head, which can increase tha pass the liquids test described below.
constructed to n̂ ntain lesa than 30cm **** Md quantity of movement of Certain small containers (*.§, painĵ
of leachate over the liner In order to contaminant* to the ground water. can*) and other wastes (e.gn batteries]
ensure that the redrculated liquids are EPA believe* that the proposed ban would be exempt from .the container!!
managed properly. Container* of liquid on tbe disposal of bulk or liquids ban because they are not likely
waste could be placed in MSWLFs only noncontainerized liquids (except to contribute substantial amount* of ~
when tbe container*: (1) Are small nonseptic waste from household* and liquids at most landfills and the . ..
contalnen of the size typically found In ' redrculated leachat* and ga* difficulty of opening and emptying
household waste, (2) are designed to condensate at fadlitie* with specific appears to outweigh the small benefit*
hold liquids for use other than storage. design*) will greatly reduce the quantity gained (Ret 3). EPA believe* that tha 18-
such as a battery at capadtor. or (3) °' fr** liquids to ba managed In month period between tha promulgatir~
hold household waste. * MSWLF*, which, in turn, will reduce tha date and tha effective data of tha rule

• risk of liner failure and subsequent would allow liquid waste disposer* '
contamination of tha ground water. The adequate time to develop Alternative*
ban on containerized free liquid* . liquid* disposal in MSMJ*. *•.-''
(except those from households) wifl Under thi* proposal the owner or
achieve tbe same purpose* as the ban operator would be required to deten
on bulk liquids, and. in addition, will If wastes (e.g., septic wastes, mnnidpal

EPA recognizes that landfills are, in , Subtitle C hazardous waste program
• ~. «™-,«.««-«« effect biological system* that require (Ret 34). A* discussed earlier under thtf
management pra«ca. mototun for decomposition to occur and explanation for tbe proposed definition.

i Jfcir f°bton*. "wafted with the that thto moistun promote* , for liquid waste,** the Agency request* •
landfill disposal of containerized liquid decomposition of tbe wastes and comment* on tha appropriatene** of thrj
wastes arise upon the eventual stabilization of the landfill Therefore, solid* content measure a* an altemattvuj
deterioration of thawajte container. adding liquid* may promota , to tha Paint Filter Liquid* Teat for . :q
UtjiUds escaping from leaking stabilization of the unit Some concern POTW sludges for defining liquid wasfe£
containersiwill migrate to the bottom of ha* been expressed that tba Agency The Agency to proposing to allow.:;
tha landfill, acting a* a transport and requirement* would effectively place leachat* and ga* condensate . • ~
leaching mediumifor the waste* landfill* in a state of "suspended redrculation at MSWLF unit* that
contained in the landfill Liquid* / • animation?* impeding stabilization by . incorporate a composite liner and
accumulating on landfill linen can minimizing Introduction of liquid*. EPA leachate collection system into their .ir
contribute to liner failure through doe* not agree with thto argument for desim. Studies have Indicated that
Increased hydraulic pressure and/or several reason*. Wastes received at leachat* redrculation ha* certain
chemical interaction*. Increased • jjmdflllj already contain moistun (10 benefit** which Include Increasing tha
hydraulic head due to liquid percent to 35 percent by volume). The rate of waste stabilization, improving .,
accumulation can increase the amount Agency believe* that thi* mototun to leachata quality, and Increasing the
and rate of contaminant movement from mfficlent for decomposition to proceed* quantity and quality of methane ga*
the landfill to tha ground water. In addition, moisture to added from production. Leachate redrculation also
Additionally, when wast* contalnen rainfall and more mototun to generated provide* a viable on-site leachat* V
degrade, allowing their content* to during tha decomposition process. management method. Other methods for Jj
escape, they collapse under the preasun Finally, although the Agency recognizes managing leachate indude disposal in ' '
of the landfill This situation can create that mototun to necessary for watte off-site POTW* or on-site treatment .
void* In tha landfill which can lead to decomposition, it doe* not have data facilities. These other methods, ' -.
slumping and subsidence of the final that indicate that allowing th* however, may not b* available or
cover. One* the integrity of th* landfill deliberate Introduction ofliquid* Into a practical because of limited POTW
cover to lost. Infiltration of precipitation unit for stabilization purposes to capadty, Institutional constraint*, or .
will increase, contributing to th* benefldal and outweigh* the potential cost*. Recent studies conducted by EPA. ,
leachat* generation In th* landfill problem* Incurred from increased indicate that of those facilities collecting ;4
Collapse of deteriorated watt* volume* of leachata. leachata (481 MSWLF* or 5 percent of *
containers and subsequent damage to The Intent of today** proposal to to total), 42 percent (205 MSWLF*) an
the cover material could occur after the prohibit the disposal of bulk or ndrculating leachate. Hi* Agency
post-closure can period ofthe landfill noncontainerized liquid waste at new expects that the number of MSWLFs
when ground-water monitoring system* and existing MSWLFs units. Household collecting leachate would increase with
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. opleroentation of today's proposed * and collected. For large unit*, a pipe should be modified to allow the State
; Criteria (Subpart D of today'* . drainage system also may be necessary, greater flexibility In establishing

^ _ ial). The Agency believe* that, because of appropriate design controls. Hie Agency
'fce Agency recognizes that there an the potential problems assodated with is requesting comment on the above
"ilia) operational problems leachate ̂circulation discussed earlier, approaches to granting the waivers and
:iated with leachate and gas the design requirements specified above It interested in receiving Information on

-̂ ensate recirailation that may result generally are necessary to ensure bow to develop the necessary waiver
^ idverse impacts on human health and protection of human health and the demonstrations. Finally. EPA to
[L environment These problems • environment; however, because the data specifically requesting comments on
ifekjude- (1) An increase in leachate that £PA has collected on leachate banning leachate and gas condensate
jjw.uction. (2) clogging of the leachate redrculation are limited to laboratory redrculation.

ŝ&s8S&!S%tf' SSSiffiftfiret*.* ygssz**~*-+* •,kmse in air emissions and odor redrculation. Including pilot studies and
. nblems, and (5) an increase tn the field ***** • ' • ' ' " EPA ha* included a ncordkeeping
potential of leachate polluant releases Mor to (electing today's proposed requirement in these proposed Criteria
£e to drift and/or run-off Therefore. approach, the Agency considered a wide to ensure that a historical record of
PA is proposing that only MSWLF razW °* Options for leachate and ga* MSWLF performance to maintained. The
•titi desfenedand equipped with ' condensate redrculation and is . owner or operator would be required to
•mpoiite liners and an LCS requesting comment on two additional maintain the following records: Ground-
oastructed to maintain less than a 30- options. EPA ton*ldend allowing water monitoring, testing, or analytical
m depth of leachate over the liner be wrivm to the requirement ttat an data a* specified under Subpart E of
Allowed to ndrculata leachate and sas MSWLF have a composite liner In order today s proposal; gas monitoring result*;
«Dndensate. to ̂circulate leachate. For example, the Inspection records, training procedures,

waiver could be granted If the owner or and State notification procedures as
operator could demonstrate that: (1) Hie specified under 1256-20 of today**
unit to located over ground water that is proposal: and closure and post-closure
not a potential or current underground care plans required under proposed
source of drinking water, and such IS 258.30(b) and 25&3l(c), respectively.
ground water is not Interconnected to a The required information would be
potential or current drinking water recorded as It becomes available, and
source; or (2) redrculation of leachate or maintained by the owner or operator of
gas condensate In the absence of a new and existing MSWLFs. Hds section.
composite liner or leachate collection consolidates the recordkeeping

ĤaMunuonnconiaciwiinine «wtem Would not result to requirement* of other *ections of today**
compacted *oU component *o as to • £SS£ rfJoS wmtes«« £opo*aL , . . : .

redrculation of leachate or gas EPA believes that this requirement
condensate in an existing unit not • would ensure tbe availability of basic
aqiri jped with t composite liner or • types of information that demonstrates
feachatecollectioniystemwouldpose . compliance with today* requirements.

' toww rt*̂  to to*** ***3& and the EPA hat not defined the time period for
anvironment than disposal of &to retaining these records, required that

- teachata without wdrculation. , . reports should be submitted, nor
Because of the previously mentioned specified to what form record* Aould be

operational problems assodated with- maintained because the Agency believes
leacbateand«a*conden*ate tt to men appropriate for Se*e
redrculation and the limited data requirements tol» spedfied by States, •

acae coecw •cMgr an _ available, tbe Agency also to . . . which are directly responsible for
provide a more effective hydraulic con*Idering a ban on leachate and gas implementing these provisions. EPA
r̂ner.Seconô tiie*oUporton.vfll condeM̂ iedrculationasan befieve* this requirement to flexible
provide *uMOrt for the FML and Uie •Iteniativa to today** proposal Under enough to allow the States to establish
ieachatecoUectiontystemandactasa . this alternative, tor ftewMSWtfimito, epedfic requinmento for recordkeeping
back-up in the event of failure of the . the ban could be Instituted on the and lo determine if additional record*
™* . .. . — . affective date of the re vised Criteria and ehould be maintained. "
Tne*tandardfortheLCS,U..the could be phased tn for existing unit* „ **,*»* Sfut wimn.,,«. fM»»rt« '

«qulrement that It be constructed to . over a pwiod of time, possibly five "' Section ̂^ a°8urft Criteri* -
ttaintato less than 80 cm of leachale , yaan, to allow for alternative leachate Because of the potential threats to
over the liner, to the *ame standard ' management practices to be human health and the environment
required for LCSs at Subtitle C ' . implemented. Hie Agency recognizes . • posed by MSWLFs, the Agency believes
hazardous waste units, and various . that the ana of leachate and gas that to necessary to prescribe minimum
technologies an available for meeting condensate redrculation will be standards for dosing these landfills.
tMs requirement (Ret 3). Hie controversial end. therefore, to seeking Improperly closed landfills, at discussed
appropriate technology depends on the comment on a number of issues. Hie tn a background document (Ret 8), have
size of the unit, waste permeability, and Agency to seeking comment on tbe the potential for contaminating the
climatic conditions. LCS design , appropriateness of the proposed design environment due to Inadequate controls
normally consists of a permeable requirements And whether other designs to contain the wastet (e.g., a final cap
material placed on a sloping surface so would provide adequate protection, and that erodes and fails to protect the •
as to allow the leachate to be removed whether today's proposed requirement wastes from being exposed). For this
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reason, the Agency to proposing criteria manner that minimize* th* need for facilities, for guidance In develop!
for closun of MSWLFs In 125&30 of farther maintenance after operation* mora detailed closure plan
today'* proposal to ensure that owners cease. Second, dosun activities must requirements.
and operators prevent threats to human minima th* formation and release of Today's proposal specific* dial ftp
health and th* environment caused by leachate and explosive gases after the dosure plan must include (I) an i
improper landfill closure, closure performance standard to the description of th* method*, proa
The closun criteria proposed today extent necessary to protect human and processe* that will b* used to i_

specify a dosure performance standard health and the environment This dual each unit to th* landfill tn accordancê
that the owner of operator must meet requirement establishes the standard for with the closure performance:
that will Tn*nimi»f the need for the dotun applicable to all MSWLFt including procedure* for
maintenance after dosun and minimî  end, at the same time, allow* owners or decontaminating til* MSWLF, (2) i .
the formation and release of leachate operators and th* States to determine estimate of the m»v*mt,m extent of-
and explosive gases during the post- the rite-specific technical requirements operation that wffl b* open during tfaifL.
dosun can period. Owners or necessary to achieve these general goals active life of the l»«rfftit (3) an estimate0
operators must prepan a dosnn plan,. of protecting human health and the of the maximum inventory of wastes-Mff
to be approved by the State, that environment ever on-site over the active Ufa of tbt<
describe* tbe activities to be undertaken The Agency recognize* that many landfill (4) description of tbe final i
at the landfill to close tt fat accordance , owners and operatic* manage their designed in accordance with S25&—,_
with the closure performance standard. * landfills ia phase* and close unite («.g, • and 125&40(c). and (5) a schedule far1,
Because prompt closure of a landfill to discret cells or trenches) as they an competing all activities necessary to . c£
important to minimize potential threats filled. To ensun that the entire landfill satisfy th* closun performance • .
to human health and th* environment t* dosed In an environmental! sonnd standard.
the Agency to proposing that dosure manner, the Agency is proposing that all Tht dosure plan should provide
must begin promptly after th* final ' unite of the landfill be dosed In a enough detail to allow tb* State to -
receipt of waste at each landfill unit To manner that satisfies the closun evaluate it* adequacy. For example, _
further ensun that dosure to conducted performance standard, including unit* description of the activities necessary I
properly and in a timely mtfnner. the dosed prior to cessation of aB complete all closun activities should
owner or operator also would be operation* at the landfilL Thto •' addxea* removing, transporting, treat
required to submit • certification for requirement also to consistent with th* or disposing of any waste Inventory
each unit at which dosun had been Subtitle C requirement* applicable to remaining at the landfill; monitoring tbir
completed in accordance with the hazardous waste fadlitie*. ' ' ' ~
closure plan. Other detefli regarding kCfaan Plan, To ensure &a\ the leachate during the clown period;
closure (such as deadline* and - activitie* and resources necessary to controlling run-on an nnniffc and
procedure* for submitting, approving. close MSWLFs In a way that wfll protect decontaminating or removing
and modifying dosun plans; schedule* human health and th* environment have contaminated structures, equipment
and deadlines for completing closure; been adequately considered, today** toils. Decontamination procedure*
and other procedural requirements) proposed 12S&30(b) would reqdn th* include tha method* foe • „,
would be left to the States in order to owner or operator of each new and decontaminating the MSWLF, samplinĝ
allow maximum flexibility without existing MSWLF to prepare a written and testing procedures, end criteria U '
compromising the Intent of tbe closun closun plan describing how all unite of b* used for evaluating contamination
criteria. th* landfill wfflb* closed In accordance level*. Hi* estimate of the maximum.
a. Ch$un Performance Standard. The with th* closure performance standard. extent of operation of th* landfill she

closure performance standard proposed Hie closun plan also would serve a* a account for th* latest portion of th*
by th* Agency 12Sa30(a) of today's ml* basis founfordng th* closun landfill ever open at any time over th*
1* designed to ensure that long-term performance standard and other closure active life of the MSWLF. An area of &
protection of human health and tbe requirements under 12SSJO. In addition, landfill to considered open If H ba* not
environment to achieved while providing this plan would serve a* the basis for been closed in accordance with the
States with the flexibility to require . • determining alte-nedfie co*t estimate* technical closure requirement* In
more specific technical dosun and th* amount of financial assuranc* fi 125&30 and 25&40 (la, final cover),
requirement*. The Agency to proposing « required under 12S&32. The proposed Hienfore. ana* that receive daSy cover
health-based performance standard for requirement for a detailed written but an not otherwise dosed in
the final cover, which to discussed in doson plan Is consistent with many accordance with today's provisions j
Section DC D of thi* preamble. State* State solid waste regulations. A survey would be included In the estimate of th*--
an encouraged to specify *̂ **m<f?1 of selected State program* indicated mn<<mimi extent of operation. The
standards for satisfying th* dosure that many State* currently reqnin th* active mi of the facility to defined In
performance standard (e.g., final cover owner or operator to demonstrate that It 12S&2 a* tha period from the Initial
design and materials, cap permeability) has prepared for dotur* of tha facility, receipt of waste* until certification of *
and may wish to refer to technical Section 258-30(b) of today1* proposal closun In accordance with th* J
guidance material* applicable to specifies th* minimum Information that requirement* In 125&30(e) ha* been *
Subtitle C hazardous waste fadlitie*. must be provided In the dosure plan. submitted and approved by the State.
Hie component* of the proposed State* an encouraged to supplement Hie estimate of the maximum amount of

closure performance standard an these requirement* to ensun mora waste Inventory ever handled at th*
consistent with th* closun performance complete and adequate dosure plans. MSWLF at any time over th* landfill'* '*."
standard for Subtitle C hazardous waate States may wish to refer to th* active life should b* Included all waste*T
treatment storage, and disposal regulatory and preamble language tn 40 awaiting tnndfHHng a* wefl a* run-off In J'
facilf tie*. First the MSWLF owner or CFR Part* 2S4 and 255, Subpart G, trenches, ditches, or collection ponds.
operator must close each landfill unit applicable to closure and post-dosnre Hie requirements to provide an estimate .̂
(I.*- discrete cell* or trendies In a care standards for hazardous waste of the maximum extent of landfill

AfiiU263l
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an estimate of tbe the required activities. This proposal 1* The Agency encourage* States to
iximum amount of waste on site over particularly Important because the define "final receipt of wastes" to *

ae active life of the landfill are - dosun cost estimate and the amount of predude MSWLF units from remaining
aiportant to accurately estimate the financial responsibility required are inactive for an Indefinite period of time
eost of closure. Financial assurance for based directly on the activities without closing. For example. States
closure must be based on the maximum described in the closure plan. To allow may wish to adopt the provisions
cost of dosing the landfill based on site- tbe States maximum flexibility in applicable to hazardous waste facilities
ipecific factor*. Knowing the maximum developing procedures for implementing that tpedfy that dosure of each unit
cost of closun ensures that adequate these rules, the Agency to not proposing must begin no later than 30 days after
finds for dosun are available even if specific deadlines and procedure* for the final receipt of hazardous wattes, no
dosure takes place earlier than submitting, approving, and modifying later than one year after the most recent
expected. closure plans. Hie Agency recognizes receipt of hazardous wastes at that unit
The description pf the final cover that many States already have approval Furthermore. States are encouraged to

ihould include the design of the final procedures in place, making specific establish specific criteria for granting
cover, the types of materials to be used. Federal requirement* unnecessary and extensions of the deadline for beginning
and how the final cover will achieve the , potentially burdensome. For example, closure. For example, the Subtitle C
objectives of the dosure performance . most of the States surveyed Approve regulations for hazardous waste
standard. Finally, tbe closure schedule closure plans as part of tbe permitting facilities specify that an extension will
ihould include the total time required to • process and require that subsequent be granted only if the owner or operator
dose each landfill unit and the time for modifications to the plans be subject to demonstrates, among other
intervening closure activities that will State approval Other States reouire that requirements, that (1) the facility has
illow the progress of closure to be owners or operators apply for dosun remaining capadty, and (2) the owner or
tracked [e.g. estimate* of the time permits prior to closure. In developing operator i* operating in compliance with
required to decontaminate the MSWLF an approval process. States may wish to aft applicable regulatitms and will
and to place a final cover). review tbe procedures included In continue to do so *
Because today'* rule applies only to Subpart G of 40 CFR Part* 264 and 265, A. note(j .hove" the Acenw i*

MSWLFs, the estimate of tbe maximum and the permitting requirement, in 40 aUowSS the ̂tet to d̂ SS their own
fxtentofoDeration.maximum«nountof CTRParts 124 S 270 that apply to
inventoiy.andtheconetpondlng hazardous waste facilities.
description of procedures for handling Forrecordkeeping purpose,, the
these wastes refer only to those wastes >_ Agency to proposing in 1 258-30(c) that
and unit* that an Integrally a part of the the owner or operator maintain a copy
operationofth*MSVv|F(ig,njn̂ ff of thr moat recently approved dosui
collection ponds), Hiese relations an plan at the MSWLF fadlity. or at some
not intended to addnst closure of other other place designated by the owner or
.tructû s or unit, at tbe facility that operator, until theowner *or operator hat
nay not be part of the landfill operation b£en notified by the State tfaafit has
Ie.g.. a surface impoundment used as a been released from financial assurance
Hudge drying bed). - - for closure of the *ntin landfill under u cft Closure flan Deadline and |258-32(fl. taduded in the SubtitieC
Approval. EPA to proposing In A 7̂ e«£rO»Hre/To ensun that
I 258.30(c) to nquin thatthe closure MSVVLFunits aw dosed In • timely
Plan be prepared as of the effective date manner after Operations at the unit have
of the rule or by the initial receipt of ceased and to protect against threats to
•olid waste at the landfill whichever to human health or the environment posed
Uter. Based on experience with by operftut inactive landfills, the "
hazardous waste facilities under ,Age£cy to proposing In *258*0(d) that
Subtitle C. the Agency believes that the 35 owner or operator begin dosure
proposed deadline for preparing the activities at each unit to accordance _ . .
closure plan to sufficient A responsible with the approved dosure plan, no later « ? j*5?e?i?d y\ \ua? 2owner or operator already ahould have than 30 days after the final receipt of included in the dosure plan If the owner
considered many of the types of wastes at each landfill unit Thus, if the « «P««!?r "PW . jf, .IfT
•ctivitiet required at dosun as part of MSWLFi* worsted on an individual F0/ to ™e ™ °\ *" rm»uircd trust
routine operation*, wpedally If the cell or trench basis, dosure of each cefl fund pay-In period. ^
landfill Is operated on • cell-by-cell or trench must begin within 30 days - While today's proposal specifies
basis and cells an filled and dosed following the final receipt of watte at when dosun mutt begin, the Agency I*
successively. The owner or operator of that unit Extensions may be granted at not proposing deadlines for completing
•n existing MSWLF may be able to rely the discretion of the State, If the owner dosun of an MSWLF unit However, the
extensively on records of dosun ' or operator of the MSWLF demonstrates Agency to concerned that the completion
•ctivities of anas no longer active in that the open landfill unit will not pose a of closure not be delayed unnecessarily
preparing the plans (e.g., in developing , threat to human health or the and is encouraging States to specify
•n appropriate final cover or In environment These dosure trigger deadlines and interim milestone*. For
determining the type of final cover provision* In 1 25S.30(dJ are consistent example, the Subtitle C regulation* for
used). with the dosun trigger mechanisms for hazardous waste facilities specify a six-
The Agency also to proposing In hazardous waste facilities tinder month deadline for completing dosun

1 258.30(c) that the dosun plan, and any Subtitle C. States may wish to refer to and an Interim milestone of three
subsequent modifications to the plan, the language In 40 CFR Part* 264 and months for managing all Inventory at the
must be approved by the State to ensun 265, Subpart G as guidance for site. Extensions to these deadlines may
that the plan adequately addresses all of developing more detailed provisions. be granted if (1) the dosure activities
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will take longer than six month* to deadline for submitting the certification, final cover to correct the effects < .
complete or (2) then to a reasonable States may wish to adopt the Subtitle C settling, subsidence, erosion, or ofhc
likelihood that the owner or operator or regulations that require the certifications events, and preventing run-on andri
a person other than th* owner or to be submitted no later than 00 days off from eroding or damaging th* ccrve£<3
operator will recommence operation of after the completion of dosun of each Cover maintenance also include* <
the facility, th* landfill ha* additional unit periodic cap replacement which til
capacity to receive waste, and dosun ^ ĝ , 3̂ ^ p̂ ĵ do.̂  Q̂  necessanr to remedial* tht effects,
would be Incompatible with continued rv9l̂ M9mm ***** routine deterioration. Hiese a

P;!

Operation of the fadlity. In all cases, if are Intended to promote th* Agency**
an extension fir completing dosure to Hie dosun performance standard overall goal of mintmMnj liquid* to!
granted, the owner or operator of* require* th* owner or operator of an landfill* and an th* minimum steps
Subtitle C facility remain* subject to all MS WLF to close each Imdflll mil in a Agency believe* an necessary to
applicable permit requirement* and manner that mlnlmf?** the need for protect human health and th*
must take all the necessary step* to further maintenance and minimizes environment to the long term. Th*
ensure protection of human health and leachate and M* formatioa Evra when Agency believe* that these requir
the environment The Agency request* property carried out however, doeun also ahould provide an Incentive to
comment oa the extent to which the cannot guarantee against long-tenn properly manage solid waste* (*4*-
revised Criteria should specify environmental problem* at landfills. For ensuring proper compaction of w&stes
deadline* for completing closure. ' thi* reason, tbe Agency iapropoeing that during the active life of tha landfil"
*. Ctontnr Certification. The Agency ™ owner °J2?MtofDIT2?0-l" Hie Agency to proposing in

i, proposing in | ffiB̂ e) that foSowtag ŜSSŜ Ŝ SSfSSSiS |2Sâ a)(2)that̂ w.̂ c»,)pe
dotun of each MSWLF unit the owner ŷ Ŝ fŜ SSSSSf ' of MSWIft designed with ItoeiW
or operator must submit to th* State • 55?*? ,™ aadj?t ej?1?ro32ent . leachate collection systems mnrtnu*
certification that closun of that unit ha* Sf!̂SSSSS£̂SS!!SŜ  °W* ** maintain. th*;laadiste:.
been completed in accordance with the SZfiStaiSSrftoSSKto collection system during thepoal-
approved dosure plan. The dosure £232̂ 1™ LJLS™. *. .SSS. down can period In accordance
certification must objectively verify that SŜ SSSSŜ SSî m «r *• requirement* of 1 25<L40(b).
dosure ha* been performed to ySSSViSSŜ ŜSŜ !! Exp̂ ence ha. shown thatleiba
accordance with the closure f̂om tfî ^̂ ĥ™« generation in landfills continue*
requirements, based on a review of the vliiSf l̂ Ŝ iS.̂ ^ *!!„* after dosure. Therefore, to avoid
landfill unit to. quajifiri party. M. Ŝ tSSSSSSttES,* ĥ £?'fft?fc'lf'£S?J
approval of dosura certification will doaMs ̂ua ̂3an mdermoaeeA "̂  ""tog *• Twthtub effect"
trigger the release of the owner and j ̂SifCL ^̂  , OT *'™*KWBO owner or operator must continue to
operator from dosore financial n nmov* leachate from th* collection

system

Hie Agency to leaving to the to proposing that thto po*t-do*ur*care
discretion of the State the type* of periodcomprfse two pha*e*. In the first Proposed.certification* that satisfy ̂ JhaM( ̂ ownw „ 0̂ tor ̂^ ihe owner orop«torto condnrt
regulation; in all ca*e*. howevn. Ae ferfom ̂  po,t<Iosun can activities gound-water monitoring during ft* fir*
certification muat provide an objective Ipedfled in |25&31(*) for • minimum of 30-yeer post-clorore can period tn
evaluation of site closure, based on a 30 yean. durfn* th* second phase, the accordance with tbe requirement* In
direct review of tbe MSWLF unit by a owner or operSormuft continue to 1 258JO and maintain tbe gronnd-wat
party qualified to make such an - conducteertata port-closure can monitoring system. Hie fundamental
assessment Certifications that may activities specified tn f 25&31(b). Hie " purpose of monitoring during tbe post-3 '
satisfy the criteria in today's proposal ienaih of this second phase would be dosun can period to to detect ground'
Include written verification by an specified by th* State. Hi* po*t-do*ura watcr contamination In • timely fas'-
independent qualified party (e.g., an can pun nm*t describe the activities to should th* watte containment ttrad
independent registered professional both phases of post-closure can. fail and to trigger corrective action a*
engineer) or a qualified In-bous* o. Pott-Closure Can ActMtfe*. toon a* contamination occur*. Long-
registered professional engineer at the During the first 30 yean of the post- term monitoring to essential to detect
MSWLF with knowledge about the dosun can period the Agency is release* due to design or operating
fadlity's operation* who can objectively proposing that the owner or operator errors (e.g., tearing of linen or dispot
evaluate the dosun activities, or an on- conduct routine maintenance of any of wastes that an incompatible with tbe
site review by State inspection official*, final cover, and continue any leachate Uner) and routine deterioration of liner."
While thto certification requirement collection, ground-water monitoring, and Particularly for landfills designed with
allows the States more discretion than ga* monitoring requirement* a* advanced containment system* (e.g* ;
under Subtitle C, the intent of today's necessary to control th* formation and liner*, leachat* collection system*, or ';
proposed rule to consistent with th* release of leachate and explosive gatet synthetic final caps), ground-water
Subtitle C regulations, which require a Into the environment and maintain the contamination may b* delayed for many'
hazardous waste facility owner or integrity of these monitoring systems. yean, thus increasing the need for long- 3
operator to submit • certification signed Routine maintenance of th* integrity term monitoring. Because ground-water •
by himself and an independent end effectiveness of the final cover, monitoring well* an subject to routine :.-;
regtotered professional engineer that proposed tn 125&31(aXl). to necessary deterioration, post-closure activities
closure has been conducted In to prevent liquids from penetrating into also should include the periodic
accordance with the approved plan. the doted landfill and creating th* replacement of these wells as needed.
The Agency also to leaving to the potential for leachate migration. Finally, 12S8.31(a)(4) proposes to

States the discretion to specify a Required activities indude repair* to the require the owner or operator to monitor sjj
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jot methane to accordance with 12S&23. post-dosure activities to be carried out activities specified under 125&31(a) for
jiit section requires the owner or as necessary. For facilities located to a minimum of 30 year*. The State has
operator to ensure that methane vulnerable environmental settings, the the discretion to extend tbe period
jenerated by the landfill unit does not State may wish to require tbe owner or beyond 30 years. Subtitle C establishes
|Ccumulate to landfill structures operator to continue during this second a 30-year poet-dosure period and allow*
(excluding gas control or recovery phase of care many of the activities the Regional Administrator Ac either
fjrstem components) to concentration* conducted during the first phase. In reduce or extend the length of the period
a excess of 25 percent of the lower addition, for vulnerable or high hazard bated on *ite-*pedfic demonstration*.
explosive limit for methane. Hie _ settings, the Agency expects States to A* discussed above, the Agency la
concentration of methane gas at the 'apecffy extended second-phase can concerned that release* may not occur
MSWLF facility property boundary also periods. In those eases in which until after 30 year*. In fact tbe Agency
nust not exceed the LEL. corrective action Is still underway *t the currently to considering extending the
Following completion ofthe first. end of the first phase of post-closure length of the post-closure care period

phase of post-closure care at each • care, the Agency expect* States to weO beyond 30 yean for hazardous
landfill unit today's proposal would requin the second phase of post-closure waste facilities located in certain ....
require the owner or operator to conduct can to extend for the duration of the environment* likely to po*e Hgnificant
i second, less-intensive phase of can. corrective action period, at a minimum. threat* to human health and tbe
Tne purpose of thi* second phase to to. In addition to the minimum pogt- environment .Therefore, today'* rule
ensure that a mfnimmn level of can f* clotun activities specified in today's proposes that tbe first phase of post*
continued to detect any release that proposal, the Agency encourages States down can mnat continue Cor a
might occur at an MSWLF to tbe long to specify more detailed post-closure minimum of 30 year*, with the option for
term, while st the tame time minimizing care requirements, such a* maintaining States to requin a longer period If
the burden on the owner or operator of the vegetative cover through periodic deemed appropriate. .
continuing extensive poet-dosure care mowing, replanting, and regrading to Section 25&31(b) pnpoaes a second..
activities for an extended period of time, preclude erosion that occur* naturally less intensive phaie of pott-do-rare care
Therefore, the Agency to proposing over time and a* a result of serven • designed to insure the detection of
under fi2S&31(b) that the owner or storms, and repairing the cap when .release*, but leave* to the States the
operator must continue, at a minimum. necessary to prevent the cap from . flexibility to specify tbe appropriate
ground-water monitoring and ga* becoming permeable. Other pott-closure length of thi* period. States may specif r
monitoring to order to detect any , care requirements could include security a standard period of care fur all laotdfli
contamination that might occur .beyond measures If access to the MSWLF units, or determine an appropriate
the first 30 yean of post-docure care, facility could pose a health hazard. In period on a c**e-by-caae basis (eg, at
States would have the responsibility of , addition, the Agency encourages the the time the MSWLF to applying for a
specifying the duration Of thto second States to specify deadlines for permit or within • epedfied period after
phase. -. submitting monitoring dgta and other the effective date of the regulations).
The Agency to proposing thi* second recordkeeping requirement* to facilitate While the first option would reduce the

phase of pott-dosure care for • number tha detection of potential problems at burden on tbe States, the second option
of reason*. First, even tbe best liner and the if te to a timely manner. Hie Agency could allow for better protection against
leachate Collection systems will . . request* Comment on the . releases of hazardous constituent* to the
ultimately fall due to natural • - appropriateness of Incorporating these environment by adapting the post- •'
deterioration, and recent improvements and other post-closure care . dosure care period to tilt-specific
to MSWIF containment technologic* requirements. . ' • circumstance*.. •• • -•• •<?'
suggest that releases may be delayed by Hifi types of post-closure care The Agency contidered requiring an
many decade* at some landfills. For thto requirements proposed today closely extended post-closure care period te •
reason, the Agency to concerned that parallel those applicable to Subtitle C - MSWLF* with en option to reduce the .
while corrective action may have facilities. In addition, tbe post-closure period only If tbe owner or operator
already been triggered at many care activltie* proposed in today's rule could demonstrate that a reduction in
facilities. 30 year* may be Insufficient to are consistent with existing State *olid the period would not pose any threat to
detect releases at other landfills. Hie waste management requirements based human health and tbe environment •
Agency, therefore, want* to ensure that on the Agency** review of *everal however, the Agency was concerned
any potential release will be detected States* solid waste regulations (Rat 21). that thto approach could be overly
regardless of when it occurs. Finally, In .All of the State programs reviewed stringent and potentially burdensome lo
the absence of sufficient date to follow .require, at a minimum, post-closure site the owner or operator rate the State to"
the Agency to predict with certainty maintenance, leachate control, and establish the criteria for terminating tbe
when containment systems an likely to ground-water monitoring. In addition to post-closure can period* The Agency •
fall, a second phase of reduced post- these activities, many States surveyed also considered allowing the State tne
dosure care ensure* that release* win require additional post-dosure activftiea discretion of reducing tbe 30-year post* *
be detected while mlnlmfrfng coat* to such ** surface water monitoring. The closure care period based en cause.
the regulated community. , Agency In no way means to preclude consistent with the Subtitle C

1 JSI&l - ' The Agency to proposing minimum * States from requiring *uch activities. requirement for hazardou* waate
requirement* for thto aeomd phase of . b. Length of Post-Closure Care Period, facilities. As discussed above, however;

r ',T3S?I c*1* t° *Uow State* maximum flexibility A* noted above, tbe Agency to because improvement* in containment
In tailoring the scope of the proposing that, following dosun of each technology may delay tbe detection of
requirement* and the duration of this MSWLF unit the owner or operator releases, the Agency to concerned that
period to site-specific circumstances. must conduct two phase* of poet- reducing the period to less than 30 yean
For example. If a release to detected at dosun. In tbe first phase of post-closure could result in future releases not being
an MSWLF during the second phase of can, the owner or operator must detected. Finally, the Agency considered
can. the State may specify Increased conduct afl of tbe post-closure care requiring periods consistent with some
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of the£tate post-dosure can periods dosure of each unit (e.g., mowing. plan requirements, the Agency to
(e-ĝ S; 3A or 20 yean). In the absence of fertilization, erosion control ana rodent proposing to requin under 125&31fd)"_
empfricia data from th* State*, however, control) and th* frequency with which that the post-clotun plan be prepared"
th* Agency to not convinced that these these activities will be performed. These as of the effective date of the nil* or b]"
aborter periods an adequate to ensun monitoring and maintenance th* initial receipt of solid waste at tha'
the protection of human health and the requirements are consistent with State MSWLF, whichever to later. This sectic_
environment regulation* examined by th* Agency. also require* that the pott-dosun plan,-
EPA i* not proposing criteria and EPA to proposing In 125&31(c)(2) that and any subsequent modification to th*̂

procedure* for determining the length of th* post-closure plan also todude die plan, be approved by the State. A*
the second phase of the post-dosure name, address, and telephone number of described above, th* Agency to lev _ ,„..
can period although States an • the person or office to contact about the specific procedural requirement* suck a*"-
encouraged to do so. State* may wish to MSWLF during both phase* of tbe post- deadline* and procedure* for
consider several criteria when dosure can period. Thto requirement submitting, approving, and mo_
evaluating the appropriate length of the would ensure that if emergency poet-down can plant-to th* individual]
aecond phase of the post-dosure period, measure* or long-term corrective State*. Finally, proposed f 25&31(d)
For instance, the liner and cover design. ' measure* an necessary after dosure, a require* th* owner or operator to
age. stability, and operating record person familiar with th* landfill design, maintain a copy of tb* most recent
(induding ground-water monitoring the types of wastes handled, past . approved post-dosun plan at tb* •
result* that show change* to constituent operating problem*, eta, will be MSWLF facility or at tome other
concentration* over time) of existing available. location designated by the owner of ^
landfill* an useful factor* In estimating Hie Agency also I* propo»Ing under operator. Hie plan mu*t be maintained̂
the potential for leachate and ga* 125&31(c)(3) that the post-dosure plan fr̂  ̂  onset of th* post-dosun can
release. Other facton indud* leachate indude a description of the planned parfod until completion of th* post- -tw,
quality (**, volume and physical n*e* of the property during both phase* dosun can period ha* been certified tol
characteristic*), hydrogeologic of tbe post-closure can period. One accordance with I 25&31(f)(se* Section
characteristic* of the site, the potential example of an acceptable us* of a Ĵ below) and tbe owner or operator &
for human exposure, and th* expected closed landfill would be a recreational ĵ g heen notified by the State that tt ha*'
future UM of tb* facility and *urroundteg park, provided the park compiles with Deen reieaMCi from finandal assnranc*
land. The Stat* also may wish to list to the requirements of 1258£l(c)[3). Under «**—w« ~«*««̂
the regulation the types of the proposed 125&31(c)(3). the post-
demonatration* that owner* or dosure use of the property must not
operator* mu*t make to terminate the * disturb the integrity of'the final cover,
post-do*un can period. • waate containment system, or function
Tne Agency to requesting comments of the monitoring systems unlett the

on the appropriate length of the post- State determines that th* activities (1)
dosure can period for MSWLF*. to will not increase th* potential threat to
particular, the Agency to requesting human health or the environment or (2)
comment* on the two-phased approach an necessary to reduce a threat to
and information on the frequency and human health or th* environment For
timing of release* from MSWLFs, example. • foundation structure
criteria that should b* used to evaluate Installed to a dosed MSWLF may ]JJ*:
the length of the post-dosure care dtoturb the Integrity of th* cap. present ™M£"̂ ™̂Tâ MW,SSI5™
period*, appropriate demonatration* for potential safety problems as result of """iS!1.!? "" "** to ̂  „' i:
terminating the post-closure care period, migratinglamM gas, and result in .. peroetdty.p*oini*roroDeratormaŷ
and other information based on rtructun failure. Interference with the ask permission to remov* tb* notationi v
experience* with dosed landfills. operation of th* monitoring systems OT th* deed tfall .̂ jffjfif6̂ ™ »a
c, Pott-Closure Plan. EPA to proposing could prevent timely detection of

to 125&31(c) to requin th* owner or ground-water contamination or gas • »*wicjw vaam u* QUDDU* o --
operator of an MSWLF to prepare a concentration* greater than th* . *£***!?%£* hazaf?Ŝ1!?!!iL.ffji
mitten po*t<losun plan £at todude* established health-baaed limit dlsposalfadUtles. an oivner or operator]
descriptions of the monitoring and Unmonitored accea* to the property furt record a notice on ĵ of*J
maintenance activitie* required in after closure also could result in the following dosun of th* tot unit and
12S8-3K*) and (b) for eati MSWLF unit releas* of hazardous constituent* or after final <dora to provld* additional;
and the frequency withwblch these actual exposure of burled waste* a* a assuranc* that aH pajttei an awazeof
activities will b* performed during both result of disturbance* of th* site. If an th* use of tlw property. Whfl* today1*
phase* of post-closure can. Hi* owner or operator wishes to remove any proposedInd* doe*jiot rwujnttat a
fundamental objective of monitoring i* waate*. wast* residues, th* liner, or wrtation to the deed to Bled alter
to ensure that any migration of contaminated soils at any time during dosure of eacfc landfill unit In order to
contaminants to detected to a timely th* po*t-closun can period, tt muat minimize burden* on the owner or
fashion. In many instances, post-closure obtain approval from th* State and operator, Stole* may with to adopt tMa
monitoring will be a continuation of tbe demonstrate that disturbing the alte will more stringent requirement
monitoring activities conducted during not tocrease the threat to human health According to th* Agency's survey of
th* landfill's active life. Hi* description and the environment These State requirements, some State* already
of maintenance activities necessary to requirement* an consistent with the have procedure* for ensuring that tb* ' J
ensun the integrity of th* waate Subtitle C requirements for hazardous post-closure us* of landfill property to
containment system* should indude waat* facilities. restricted. Some States requin •
routine maintenance that reasonably d Poet-Closure Plan Deadline and notation to be put on the property deed:
can be expected to be required after Approval. Consistent with tbe dosun other States require that proposed future
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land use be subject to Agency review t operator adequately plans for the future specify the amount of liability coverag
ind approval. '• costaof closure, post-closure care, and that would be appropriate for an , •
States may wish to specify additional - corrective action for known releases, MSWLF. Unlike Subtitle 1 which

notification requirements for MSWLF* and to ensure that adequate funds will . mandates a minimum level of cumagt
u required under Subtitle C. For be available when needed to cover for underground storage tanks, the
wimple, submission of a survey plat these costs if the owner or operator to statute does not spedfy any minimum
indicating the location and dimension of unable or unwilling to do so. To i financial assurance requirement* for
landfill units, a record of waste ' demonstrate to tbe State that tt bat MSWLF*. To date, few daims date axi
including the type, location, and . planned for future cost*, the owner or concerning third-party awards reauKtai
quantity of waste disposed of fa each operator must prepare written cost from release* at MSWLF*. While more
landfill unit and a certification that the estimates. These coat estimates would data are available to assess potential
deed notation has been recorded are all serve *J the basis for determining the claims from'Subtitle C facilities, the
required under Subtitle C regulation*. amount of finandal assurance that must Agency is reluctant to extrapolate from
/ Post-Closure Care Certification. The be demonstrated. these data or to adopt directly the level

Agency Is proposing to 125&31(f) that - Today'* proposed financial assurance Of coverage required for Subtitle C
following the completion of the second requirement* for closure, post-closure facilities without further analysis
phase of the post-dosure care period for - care, and corrective action for known comparing the risks and resultant third-
each unit, the owner or opera tor submit releases at MSWLFs are patterned after party daims from MSWLFs and Sobtft!<
to the State, a certification that both the finandal assurance provision* for c hazardous waste facilities.
phases of post-closure can have been hazardous waste facilities under Second. RCRA Section 4010fc) cfiowi
conducted to accordance with the Subtitle C and proposed provisions for fa Agency discretion to take fate
approved post-dosun plan. Consistent underground storage tanks under account •£» ™*H«iM« «m«MtfH,
with tbe closure certification, the post- Subtitle L Financial assurance for
closure cere certification must . ,' • closure and post-dosure can for
objectively verify that post-dosun can ,-MSWLF* to currently required fa
has been performed fa accordance with numerous States. Although financial
the post-closure care requirement* „• assurance for corrective action to less
based on a review of the landfill unit by frequently required by States, tbe
s qualified party. As discussed above Agency believes that provision of
for closure certifications, the Agency to financial assurance to cover tbe costs of
proposing to leave to the State the corrective action for known releases to
discretion to spedfy the types of - important to ensure that funds for long-

completion of the *econd phase of the , other than known releases due to the
post-dosun can period for each unit complexity Of the analysis that would be
This requirement to consistent wRh required to estimate probable comctiv*
these for hazardous waste fecfiitie* .. action costs associated with releates
under Subtitle C. Because of tbe from MSWLF*. For *xample, to require a
duration of the post-dosure can period, facility with a high probability of a
the State, may wtoh to require pSc release £ demote finudal
interim certification* (e.r, every five or assurance for corrective action cost* to
10 years or at the time of the permit - theeventpf a release would require a .
renewal if applicable) to confirm that ; characterization of tfae risk* posed by a
activities «n being coodocted property. facHIty as well at the potential size.
Alternatively. States may with to Impart, and cosU to remedy such
consider requiring a certification after ' releases. Simh facility risk asalyset t ̂f̂ JP'
theendofuchoftbetwophaaeeof could require considerable time to to adjust to the d
post-dosun can. , complete and also could delay the..
. , V. , . ;' f requetttcoinmenteonthifdedtlonand however, does not preclude the Agency
Under today'* proposed rule, the • Information concerning how tuch cost from promulgating tuch • requirement -

owner or operator of a new or existing - estimates could be derived fa the event for MSWLF* at a later date. Farther, fte
MSWLF would be reouired to additional corrective action finandal Agency encourage* States to consider _
demonstrate finandal assurance for the responsibility requirements are requiring tuch coverage If they choose.
cost* of conducting dosure, post-dosun proposed fa the future. This decision to defer these financial
care. and. if applicable, corrective action The Agency also considered requiring assurance requirements fa no way
for known releases. (Under proposed owners or operators of MSWLFs to relieves an owner or operator of flabfflty
1 258.57, whenever the ground-water demonstrate finandal assurance for thould Injury to third parties be shown
protection standard to exceeded, an third-party liability to compensate to have resulted from tbe operation tt
owner or operator must conduct a injured third parties. For a number of MSWLF*. •
corrective action program to treat fa reasons, however, the Agency has The Agency requests comments on
place or remove any Appendix n decided to defer proposing such liability thi* decision to defer requirements for
hazardous constituents exceeding the requirements at this time. Flnt the financial assurance for third-party * \r
*tandard.) Hie purpose of finandal ^ Agency to concerned that it doe* not liability costs at this time. In particular,
assurance to to ensure that the owner or have sufficient data at this time to the Agency requests Information lo
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assist fa setting appropriate level* of dosun, post-dosun can, and dosure can. and corrective action for**\
liability coverage for MSWLFs, corrective action for known releases known release*. While the Agency .**"
indudfag data on the number of claim* would be covered to the event that on* recognizes that many local government,
filed, the size of settlements or awards party failed to provide adequate funds, like Federal and State governments, an
resulting from faiuries associated with the Agency believes that fa most cases, permanent entities and act to secun thaj
releases from MSWLFs, th* causes of thto "double" coverage would be well-being of their citizen*, the Agencŷ
such Injuries, and the number of person* unnecessary and would substantially to concerned that local governments
banned. Date concerning the nature, Increase th* burden on owners and cannot provide tbe same guarantee t
size, probability of, and potential operator* of MSWLF*. they will be able to acces* adequate
exposure* to release* from MSWLF* EPA **«*gnl»*a that because Federal fund* to pay for environmental cost* hi
could also be used fa developing and Stete government entities are a timely manner.
liability coverage requirement*. EPA permanent and stable Institution* that EPA ha* determined that relative to"
also request* information on the likely exist to safeguard health and welfare, Federal and State government entities,
availability and cost of Insurance they have this requisite finandal local government entities generally: (1)
coverage and other financial »trength and incentive* to cover the Have more limited financial resource*.
instrument* for liability coverage, the costs of dosure, post-dosun can, and and less flexibility fa their annual ...
factors that might affect the cost and corrective action for known release*. budgets, making reallocation of a ''"
availability coverage, the factor* that -The Agency believe*, therefore, that tt to substantial amount of funds for a ,•
might affect the cost and availability of not necessary to Impose flnandal ' specific purpose to a given year
financial assurance Instruments, the assurance requirement* on MSWLF* extremely difficult; (2) cannot
potential burden on owner* or operator* owned or operated by government necessarily access the traditional
of obtaining finandal assurance, and the entitle* whose debt* and liabilities an source* of munidpal financing (I-*-.
advisability of phasing to finandal . the debts and liabilities of a State or the Intergovernmental transfers, bond
responsibility requirement* for third- United States, Thto exemption also Issues, and taxes) quickly enough to
party liability at done under Subtitle C. extends to case* fa which an MSWLF to ' ensun funding In a timely manner; and
Today'* rule proposes that the amount owned by a State or Federal government (3) have been more prone to fiscal .';

of financial assurance for dosure. post* entity and operated by a private party emergencies than Federal and Stete •"
closure care, and corrective action for (or operated by a State or Federal government entities. Th* Agency .. '..
known releases be based on site- government entity while owned believes, therefore, that local ' •
specific cost estimates. Hie Agency it privately). A State or Federal owner government entities should b* subject to
not proposing in today's rule the type* of may, of course, require the private finandal assurance requirements aa a
mechanism* that may be used to . operator by contractual agreement to tool to induce advanced planning for th*
demonstrate financial assurance. " provide finandal assurance. The future environmental costs of closura.
Rather, today'* proposal establishes a exemption for MSWLF* owned or post-closun can. and corrective a
performance standard that spedfies a operated by Federal or State for known release*. Moreover, the
*et of criteria that mu»t be satisfied by government* to consistent with the Agency believe* that requiring local -,
any mechanism that to used. Regardles* approach adopted under both the government* to demonstrate financial
of the mechanism chosen, it must ensure Subtitle C regulation! applicable to assurance may help them to rait* fund*"
that adequate fund* are available to a owners or operators of hazardou* waste for these costs that they ultimately will,•
timely manner whenever they an facilities and th* proposed Subtitle I have to cover. .. ' V
needed. Thto approach provides the rules for underground storage tanks b. Cost Estimate*. EPA Is proposing In
regulatory community and the States the containing petroleum. . 12S&32 (b),(c), and (d) that th*ownnr^
maximum flexibility fa satisfying the Th* Agency alto to considering or operator of each MSWLF develop i
finandal assurance requirements. whether to treat Indian Tribe*, having .. written site-specific estimate* of th* . '•
a. Applicability. Today's proposal Federally recognized governing bodies cost* of conducting dosure, post-dosun

would apply to each owner and operator that carry out substantial governmental can. and corrective action for known
of an MSWLF except for an owner or duties and power* over any ana, as release* that would be used to
operator who to a State or Federal State*. If so. they would be considered determine th* amount of finandal
government entity. Although these exempt from financial assurance assurance required under 12S&32 (I),
proposed requirements would apply to requirements. If Indian Tribe* an not (g), and (h). These coat estimate* must .'
both the MSWLF owner and the exempt they would be required to account for tbe cost*, to current dollar**
operator, only one would b* required to demonstrate finandal assurance similar of • third party conducting tb* activities,
demonstrate financial assurance for the to local government*. Tha Agency described in the dosure and post- J
MSWLF. Hito requirement to consistent requests comment on whether to exempt closure plans and to the collective
with those under Subtitle* C and L This Indian Tribe* from financial action program as specified In 512S&3&
option provide* flexibility to th* responsibility requirements. Specifically. 25&31, and 2S&58. The "third party"
regulated community by allowing them th* Agency requests Information on provision ensure* that adequate fund*
to choose which party will demonstrate whether Indian Tribe* have th* requisite will be available for th* State to hln a
finandal assurance while, at th* sam* finandal strength and incentive* to third party to conduct dosure, post*
time, giving the State the additional cover the cost* of dosun. post-dosure, dosun can, and corrective action to th*
assurance that funds will b* available and corrective action for known event that th* owner or operator falls to
by holding both parties ultimately release*. fulfill these obligation*. These
responsible. EPA considered, but With regard to finandal assurance requirements parallel the requirements
rejected, th* option of requiring both the requirements for local governments, or proposed requirement* under :
owner and operator to demonstrate EPA carefully considered whether to . Subtitles C and L
financial assurance. While such an require munidpal owner* and operators The closure cost estimate must b*
approach might provide somewhat of MSWLFs to demonstrate finandal based on the cost of dosing the MSWLF
greater assurance that the cost* of assurance for the costs of dosure, post- at the point in the .andfJlTa.active lifeAKi02637
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when the extent and manner of Its , consistent with tbe Subtitle C account for future teHtffion in
operation would make dosure (as ; requirements. Also consistent with determining if the estimate exceeds the
described in the dosure plan) the most Subtitle C requirements, today's remaining costs to be incurred over the
expensive. For example, If an owner or proposal would not requin the owner or length of the period. Because tbe
operator operates the MSWLF on a cell* operator to update the post-dosure cost corrective action cost estimate Is
by-cell basis, the estimate should ; estimate after the entire landfill has adjusted for inflation until the
' account for dosing the maximum ana of been dosed; however, the Agency completion of the program, the owner 01
the landfill ever open at any time. , . requests comment on the desirability of operator may mora easily be able to
The Agency to proposing that the '. requiring annual adjustments of the demonstrate that the original estimate

owner or operator develop estimates of post-dosure cost estimate during the exceeds the remaining costs to be
the cost* of hiring a third party to post-closure care period to prevent a Incurred. • . . • .
conduct post-dosun can activities for significant shortfall fa funds, which Tbe Agency to not proposing
each phase of the post-closure care 'could result from not accounting for procedures or deadlines for estimating
period. The cost estimate for each phase future Inflation. • and adjusting coat estimates. However.
must be based directly on tbe activities The Agency suggests that the States the Agency encourages States to do *o
described fa the post-closure can plan require the use ofinflation factor* that and refers them to the Subtitle C
required under 1258 Jl(c) and account are readily available to owners and provision* fa 40 CFR 264.142 and 264.144
for the entire landfill The estimate for operator* (e-g., Implicit Price Deflator for for guidance, fa -addition, the Agency
each phase would be derived by Grots National Product at published fa strongly encourages States to consider
multiplying the annual Costs (fa current ' the "Survey of Current Business," a carefully all request* for reductions fa
dollars) of the activities by the number Department of Commerce publication) cost estimates to ensure that ahortfalto
of year* of can required fa that phase. or specify other Inflation factors that fa coverage do not result Hie Agency
Thi* approach to similar to the Subtitle must be used to adjust the estimates. aaks for comment* on whether the * • •
C calculation of tbe post-dosun can States may wish to refer to the revised Criteria should indude '
cost estimate, fa which the cost estimate prevision* In 40 CFR 264.142 and 264.144 procedures or deadlines for estimating
is determined by multiplying the annual and tbe accompanying guidance and adjusting cost estimate*.
post-dosure cost estimate by the materials tn developing these " For recordkeeping purposes, tbe '
number of years of post-closure care. ' requirements. owner or operator must maintain copies
Because not all post-dosure care In addition to updating estimates for of tbe moat recent cost estimate* for
activities are conducted on en annual Inflation, today's proposed rule also closure, post-dosure care, and ----
basis (e*, cap replacement or ' would require that the owner or corrective action for known releases at
monitoring well replacement may only operator increase the dosure and post- the landfill unit until the owner or .',
be required periodically), tbe total cost dosure cost estimates when changes to operator has been released from
estimate must be adjusted to indude the plans or changes at the facility finandal assurance for that activity
these periodic coat* as well as tbe during the active life increase the cost under 12S&32 (f). (g), and (h). Tnese
annual costs. To ensun that adequate estimates [ê increase fa design provisions *n consistent with
funds would be available for the entire capadty, Increase fa tbe maximum area requirements under Subtitle C.
post-dosura care period, the Agency to open,wore extensive monitoring ' . c. Performance Standard for Financial
requiring that the pott-doture care cost requirements). Similarly, today's rule Assurance. In order to minimize the
estimates for each phase of post-dosun proposes that an owner or operator must number of specific procedural .
can account for tha most expensive increase the corrective action cost - requirements applicable to —- -
costs of routine pott-do*ure care. For estimate anytime a change In the ' ' demonstrating finandal assurance and '
example, the costs of monitoring during corrective action program or to the provide maximum flexibility to the
the first 30-year phase should account facility conditions Increases the Cost . States, the Agency I* not specifying fa
for tbe most extensive monitoring likely estimate. "•" • - the proposed regulation the types of
to be required. Whenever the cost estimates are finandal assurance mechanisms that
As noted above, Subpart E Of today's Increased, the owner or operator must would be allowable; however, the

rule proposes to require that whenever Increase the level of finandal assurance . Agency Is concerned that tbe '*. -• >
the ground-water protection level at the required under 1258.32 (f). (g) and (fa). If mechanisms allowed by die States (e.g,
MSWLF to exceeded, an owner or ! tbe owner or operator can demonstrate trust funds, letters of credit. State fund)
operator must conduct corrective action, that changes fa tbe facility result fa a satisfy the overall ojbectives of finandal
Once a release has been detected, tbe decrease in the maximum cost* of • assurance. I** to ensure that adequate-:
owner or operator mutt prepare an /closure ever the active life of tbe landfill funds an readily available to cover tbe
estimate of the cost of tbe corrective .- (e-g., reduction fa aize of the area to be' costs of conducting dosure, post-dosun
action program, calculated by used for the landfill), tbe owner or can. and corrective action for known.
multiplying the annual costs of remedial ' operator may submit a request to the, • releases If the owner or operator fail* to
actions and the number of yean State to reduce the doture cost do to. Therefore, the Agency to
required to complete the corrective estimate. The owner or operator may proposing fa 125&32(e) of today's rule %
action program. ' request a reduction to the amount of the performance standard for finandal -
The proposed rule would requin the 'pott-dosun care cost estimate if the ' assurance that must be satisfied to. .-

dosure and post-dosure cost estimate* owner or operator can demonstrate that . demonstrate finandal assurance under
to be adjusted annually for Inflation ' the cost estimate exceeds the maximum 1258.32 (f). (g). *nd (h).
until tbe entire landfill has been dosed. cost of pctt-dosurff care over the Under the performance standard.
The cost estimate for corrective action remaining post-dosure care period. financial assurance mechanisms :i'[;"i"
activities must be updated for inflation Because the proposed rule would not allowed by a State mutt: (1) Ensure that
until the end of the corrective action require the post-dosure cost estimate to tbe amount of fund* assured to tomd**? •
period even if it extends beyond dosure be adjusted for inflation during the post- to cover the costs of dosun, post- • ••
of the MSWLF. These nquirements an dosure care period, the State should down care, and corrective action ror
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known nleases when needed: (2) ensure owner or operator to allowed to build up must ensun that owner* or operator*.
that fund* will be available fa a timely th* truat fund over th* life of th* facility establish alternate finandal
•fashion when needed; (3) guarantee the or over 20 yean (10 yean for permitted mechanisms fa a timely manner. Foe

Availability of the required amount of fadlitie*), whichever to shorter. To meet example. State* could requin that only
-̂coverage from the effective date of these the performance standard criteria under after obtaining alternate assuranc*
requirement* or prior to th* initial today's proposal if a build-up period to could tb* present mechanism be
receipt of solid waste, whichever i* allowed for truat fund*, th* State mint cancelled or terminated. State* al»o
later, until the owner or operator 1* requin the tru*t to be fully funded no could specify notification requirement*.
released from finandal assurance later than tha end of th* landfill'* active and time limit* for providing alternate
requirement* under 1253.32(0, (g). and Ufa. State* may wtoh to adopt *tricter financial assurance, similar to
(h); (4) provide flexibility to the owner trust fund requirements (e.g., shorter provisions under Subtitle C.
or operator and (5) be legally valid and build-up period, accelerated payment* Furthermore, State* may with to adopt
binding and enforceable under State and Into the trust fa tb* earlier yean of provisions similar to Subtitle C
Federal law. operations) to avoid potential shortfall* regulation* that require certain
Hie financial assurance mechanisms Ii the MSWLF to clued earlier than TTfflh.m*""f to be automatically

authorized under Subtitle C and expected. If a State choose* to develop a renewed unless an alternate financial
proposed under Subtitle t if properly State fund to be used for the cost* of assurance mechanism ba* been ,-c
drafted, satisfy these performance closure, post-dosun can, and .established, or els* the third party .-
criteria. Subtitle C allows the use of a corrective action for known releases, the offering tbe instrument becomes liable
. trust fund, letter of credit aunty bond. sin of the fund must be commensurate for th* obligation. Finally, States must
Insurance, finandal test corporate with the expected co*t» likely to be enaun that owner* or operator* of
guarantee. State-required morhani^m^ Incurred to satisfy the performance MSWLFs cannot terminate finandi
State assumption«responsibility, or a standard. - . : . assurance at will which fcould -
combination of certain mechanisms to To ensure that fond* will be available jeopardize th* availability of fond* -
demonstrate finandal assurance for when needed. State* also may need to when necessary. For example. Subtitle
dosun and post-closure. (Insurance was take into account potential legal and require* that financial assurance cannot)
not proposed for corrective action political constraint* on accessing fund* b* terminated until after the ' . -̂
finandal assurance under Subtitle C guaranteed by finandal mechanism*. certification* of dosun or pott-donm .-
became th* Agency determined that it For example, because tb* US. EPA can have been received and approved.
would not be available.) The proposed Regional Administrator doe* not have In authorizing financial assuranc*
Subtitle I regulations (52 FR127G6. April the authority to directly .receive fund* mechanism* for demonstrating finandal
17,1987) allow a similar set of * from third-party finandal assurance assurance. States should provide a -
instrument* to demonstrate financial nwhnniMM (Lê  all monie* received rang* of mechanism* to provide owners
assurance for corrective action and muat b* directed to th* US. Treasury), or operator* of MSWLF* with flexibility
liability coverage. State* may wtoh to under Subtitle C a standby truat fund for demonttrating compliance while at .
refer to the background document for mutt be established when certain . * tha *am* time ensuring that they meet:,
dosure and post-dosun can and Instrument* an used (e.g, letter of the regulatory requirement*. For
finandal responsibility (Ref. 4) for more credit and surety bond) to serve a* a example, the Agency would not consider
information on the use of these depository forth* fund* If the Regional a program sufficiently flexible If that -:.
mechanisms fa other EPA finandal Administrator draw* on tha instrument program restricted owner* or operator* •
assurance programs and guidance on Some State* may face similar - to using only a flnnndnl test or . >
how these mechanisms could be constraint* fa accepting fund* directly--' insurance because such restriction* -n-
structured to sati*fy the performance from third partie* and may need to would likely impose a significant burden
standard discussed below. ' establish standby trust fund •• on much of the regulated community. .-
The fliMidal assurance performance requirement* for certain mechanism* Finally, under the performance /

standard fa today'* proposal would (e.ĝ  letter* of credit) to ensure that th* standard, th* finandal assuranc* - ••
require State* to adopt a program under State ha* access to th* funds whenever TimrhaninnM must be legally valid and
wuch the selected range of financial . they an needed. binding. The validity of such
assurance mechanism* ensures that Because of th* long period between mechanisms will largely be a matter of .
suffident fund* will be available to the Initial establishment of tbe financial State law. However, to b* legally valid.
cover the costs of conducting closun. assurance mechanism and the time that a finandal assurance mechanism must
post-dosun can, and corrective action the cost* an incurred, th* performance b* issued by an institution that has the •
for known release* whenever such funds standard requires that the mechanisms legal authority to Issue tb* mechanism .
an needed. In moat cases, tb* amount of guarantee continued availability of and that ii legally acceptable and/or
funds assured should equal the fall coverage until th* owner or operator . regulated by a Federal or Stats agency. .
amount of th* current site-specific cott establishes an alternate flmMietel Finandal assuranc* mechanisms also -
estimate* for dosure, post-dosure care, assurance mechanism or to released muat b* enforceable under State and .
and corrective action at th* time th* from flnindal assurance requirement* Federal law. To help encore that tb*
mechanism to established. For example, to avoid potential gap* fa coverage. To mechanisms an enforceable, State* may
If a letter of credit Issued by a bank to ensun reliability over time. States wish to spedfy wording for tbe
an allowable mechanism. It* face value should establish provisions that address mechanisms consistent with th*
must equal tbe site-specific cost contingende* such a* (1) bankruptcy or regulation* found in 40 CR 284.151.
estimate. To minimize the burden* on incapacity of the finandal assurance These mechanism* an discussed fa a
small owner* or operator* who may provider or the landfill owner or background document to thto proposed
have to set aside fund* fa a trust to operator and (2) cancellation or rule (Ref. 4).
demonstrate finandal assurance. States termination of mechanisms by the In proposing a finandal assuranc*
may wish to adopt the approach used provider. To prevent gap* to coverage to performance etandard rather than
under Subtitle C. Under Subtitle C, an the event of these contingen.de*, Statet specific financial assurance
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mechanisms, the Agency has sought to might use fa developing such a test corrective action tie-Remonstrated after
minimize inconsistencies with the specifically for Icoal governments. For the cost estimate has been prepared In
approximately 20 States that already example, the Agency is examining the accordance with 12Sfl.32fd). consistent
have finandal assurance requirements feasibility of developing a spedal test with Subtitle C Before adopting this
for MSWLFs. Tbe Agency recently that takes into account fiscal, timing requirement the Agency
conducted case studies of nine such Institutional, and other factor*. Although considered the feasibility of requiring
program* (Ref. 19). Tbe study found the Agency Is not proposing a finandal «ome minimal level of finyn̂ pl
considerable variation among State test for local governments fa today's responsibility for corrective action as
programs both fa the types of * rule, tbe finandal assurance background soon as the need for corrective action
mechanisms allowed and fa the document discusses a framework that was demonstrated but before tbe
procedural requirement* for the States may wtoh to use in specifying corrective action measure* and costs
finandal assurance mechanisms. For criteria for a finandal test for local wen determined. This latter approach
additional detail on the results of the governments (Ref. 4). If a State deddes has been proposed for Subtitle I becaus
case studies, see the finandal assurance to allow a finandal teat for local the statute requires finandal assurance
background document to. this rulemaklng governments, the framework should be for corrective action for a specified '
(Ref. 10). Today'* proposal to. therefore. useful fa choosing appropriate measures amount ($1 million) before there to any
designed to accommodate the variations of a local government's financial known contamination. The Agency
among existing State programs, while vtrength.; . conduded, however, that It still does no
ensuring that all programs meet the Hie Agency requests comments on the have the data suffident to estimate the
performance standard for finandal use of i financial test for local cost of corrective action fa advance and
assurance. Hie Agency request* governments. Specifically, EPA requests to delaying the requirement until a '
comments 00 the proposed financial Information on standards that might be release has been detected and tbe ,
assurance performance standard. ' used to measure a local government's estimates of costs liave been developed
including the use of thto standard rather finandal strength, tbe measures that states may wish to require some level oi
than identifying a list of acceptable might be taken to establish such * financial assurance to cover the cost* of
finandal assurance mechanisms. financial test and whether any State* interim measures that may be taken
d. Financial Assurance Provisions for currently allow a finandal test for local '• prjor to the completion ofthe corrective

Local Governments. As noted to the governments. action plan and the approved cost
previous section, the Agency is not - e. financial Assurance Requirements, estimate.
proposing specific finandal mechanisms As noted to Sections 13.b and c. site- Release from financial assurance
in today's rde In order to provide -specific cost estimates are utedI to requirements for dosun, post-dosun
maximum flexibility to the States. Hie , determine the amount of finandal can and corrective action to triggered
Agency believes that the Subtitle C assurance required. Hie mechanisms by s'tate approval of the certifications
provisions can be used as modeU for . uted to. demonstrate(this .mount of .ibmitted to tbe State under
Steles to developing their rules. Unlike coverage must satisfy the performance
SubdUe C. how.v.r U» m.lority of *E5 B--dfled i?| 2̂32(.).
MSWLFs an owned by local Hie amount of dosure finandal „,„, t-owner or ooerator tat v e e s
governments. While Subtitle C allows a assurance must be based directly on the ̂ ^̂ °̂̂ ê̂ n
finandal test to be used to demonstrate most recent closure cost estimate eometiva action have been comDleted
2̂ 3rStt&n*JP** ;t»a«fd for Ration to.ccoidance with "acĉ ance with the approvedjpUns.264.143 and 264.145 to designed primarily 125_US2(b). Financial assurance for post- 4̂̂  ê pPOpOMs in 1258.32 ffl. Is).
for corporate firms and to not dinctly dosure carsi must cover the costs of ,nd fa that the State notify the ownS
applicable to local governments. conducting both phases of tbe post- or operator fa writing that be no longer
TfSffi?ibiCtol!i EfS* *?** DUmber fkSSS ff*period HS* -n?lf - - *• "Wed to demo3tnte finandalof MSWLFs owned by local landfllL The amount of finandal n*pon*ibility for these activities. If the
government*.the Agency considered for .responsibility requiredfor tact.phase of State has reason to believe that fee
todays^etbefeasibilityofdeveloping post-closure care Is calculated by activities have not been conducted to :
a finandal test, that would exempt local multiplying the most recent annual post- accordance with the approved plan, it
government* able to pass the test from dosun cost estimate for each phase of mu,t notify &9 ownw „ operator and
having to obtain a third-party financial pott-closure care by the number of yean mdude a detailed statement of reasons
assurance mechanism (or contribute to a fa that phase, Hie *um of these two for not Rating the owner or operator
State Fund, if applicable). estimates is the amount of financial fr̂  TOe financial assurance -
A finandal test designed specifically assurance required for post-dosure care, requirements.

for local government* was considered This approach fa similar to tbe Subtitle ' • -•
during tbe development of the Subtitle C C calculation of the post-closure care D. Subpart D—Design Criteria
regulations but was not faduded due to cost estimate, to which the cost estimate . nvf-rtmnf n, pmnn.̂  fitawkM* -
difficulties to integrating and verifying to determined by multiplying the annual 1§ o*"1"* « «°P°«a wanoarot
munidpal accounting information, post-dosure cost estimate by the a New Units. Section 2S8.40(a) of
concern over the use of bond ratings as number of years of post-closure care. today'* proposal would requin that new
a measure of fiscal strength, and EPA is proposing fa 1258.32(h) to MSWLF unit* be designed with liner
concern over the accessibility of require corrective action financial • systems. LCS, and final cover systems
allocated tax revenues. However, since assurance for known releases fa an as necessary to meet the design goal to
the promulgation of the Subtitle C amount equal to the most recent annual the aquifer at the waste management
requirements, many local governments corrective action Cost estimate to unit boundary or an alternative
have developed more sophisticated 1258.32(d) limes the number of years boundary specified by tbe State. Hie
financial management practices. required to complete the corrective two key components of this performance
Because of these changes, the Agency is action program. The Agency It standard an the design goal, which to a
examining possible approaches a State proposing that financial assurance for human health- and environmental-based
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ground-water risk level and the point of to more protective than th* proposal the State may wish to tet an alternati
compliance (POC) fat the aquifer {L**.th*. Th* focutfor th* design goal to on boundary fa situation* when tb* aq
waste management unit boundary or an carcinogenic risk. Result* of ERA'* to of low quality and ha* little or no
alternative boundary specified by tbe Subtitle D risk model indicate feat potential for future us*
State). Today's proposal provide* StBtea carcinogens drive the risk* posed by In considering the varions facton •
considerable flexibility fa establishing releases to ground water by MSWLFs. specified fa f 258.40[d) for establishing1
•both of these key component*. A* Non-carcinogens, along wife thto alternative boundary. State* wiO
discussed below, tb* State establlshe* carcinogen*, will be addressed by the determine which facton an the most
fee design goat within fee protective risk ground-water monitoring and corrective Important at each fadUty and an
range and also may set an alternative action program*. • provided fee flexibility to us* a diffei
boundary a* fee point of compliance; Hie design goal to consistent wife the ranking system at each facility. Hie
however, thto boundary shall not exceed requirement* proposed today for consideration of these site-specific
150 meter* from the watt* management determining the ground-water trigger factor* should ensun feat establishing1'
unit and shall be located on land owned level* (see proposed 258.52) and the the alternative boundary would not
by fee owner o* operator of tb* MSWLF. ground-water protection standard* result fa contamination of ground water*
In thto proposal the Agency to (GWPSt) (see proposed 25&5?(e)). needed or used for human consumption'f

considering three alternative risk. However, unlike fee trigger levd* and that would result fa advene impact* oir
ranges. These an. 1X10"* to 1X10" > a fee GWPSs, the design goal to not immjm imaMi nf >i» anvftyinmppt- ftpi-fr •
fixed levd of IX wr§t or an upper bound constituent-specific. Rather, th* design adverse Impact* include contamination •
risk level, of ix «r' (wife States having god represents** overall srotmd-watar rf ̂^̂  Water supplies, degradation
discretion to b* mpn stringent), EPA te riak level (L*, th* combined itok from all „* 8eniitive ecosystem*, or deSndatloB:
proposing to use the range of 1X10~4 to constituents) that the State believes to of recreational area*.
1 XlCT' because the Agency currently * necessary to protect human health and vpA considered settini the
uses thterang* fa dean-up activities at the environment • • . -
•lie* and because thto will provide a The possible use of tha risk range foe
margin for consideration of site specific a design goal to meant to give th* State*
factors fa vetting fee risk level A fixed fee flexibility to consider fee practicable
risk levd of l XlO"* would provide a capability of the owner or operator fa
uniform level of protection across all establishing design requirement*.
Statet. On fee other hand, setting an Hie design goal (to conjunction wife
upper bond risk level of 1XHT4 would fee point of compliance) £t used to
allow Statet greater flexibility fa . determine what design to necessary for
establishing more stringent riak levels fee facility. For example. If IX10"' were
based on site specific condition*. chosen by fee State as fee design goal,
to it* regulatory actions EPA generally fee facility must be designed to prevent

uses a case-by-case approach, release* to fee ground water feat would -- v(WH+w i_.
depending on fee surrounding Issues, cause tha overall risk posed by the •rk?4̂ L?J
uncertainties, and information bases. ground water to exceed 1 X10~* at fee * """
Such a case-by-case approach allow* waste management unit boundary or
flexibility to judging th* variety of alternative State-specified boundary. ... ....
facton and uncertainties induded fa the Section 258.40(d)spedflet feat fee represent", g'J™'j. . ̂  ̂  .
risk assessment*. For example, th* State could establish an alternative pyrcentflel from thi[distribution of
following risk levels have been boundary as the compliance potat for a distance* J*™̂ ?̂1!.!™ P1??™?
embraced by EPA eince 1984: new unit: however, this alternative boundaryfor MSWLF* determined from <
• The Superfund Clean-up policy— boundary cannot go beyond th* 150 5£ Vacr!L!?PV?r'̂ Ŝ̂ tTa. vd$10~* to 10~f. meten from fee watt* management unit «** el§0 « propottog to require mat tnyjj
• Alternate Concentration Limits boundary and must b* on land owned alternative boundary be located on land ff*

(ACLtHID"4 to 10" wife 10-« target toy the owner or operator of fee MSWLF. °*™ ** me ownflr °* operator of the -
• Drinking water standard*/ Hie State must consider at least fee MSWLF to prevent contamination of

Maximum Contaminant Levd (MCL)— following factor* fa establishing thto ground water off-site. •
10"4 to 10"*. alternative boundary: (1) The Hie consequence of giving State* the •
• Pesticides in groundwater bydrogeologic characteristics of the flexibility to use • POC at a distance -

strategy—10~* trigger. facility and surrounding land; (2) volume greater than fee unit boundary is feat tt -
• National Emission Standards for - and physical and chemical allow* contajninant concentration* to "

Hazardous Air Pollutants (NESHAPS)— characteristic* of fee leachater (3) the diminish (due to degradation,
10"" to 10*'. quantity, quality, and direction of dispersion, and attenuation) over
Hie Agency intend* to examine closely ground-water flow; (4) fee proximity and distance and. thus, potentially decrees*
fee nature of fee Subtitle D universe withdrawal rate of fee ground-water the stringency of design criteria needed
while keeping fa mind fee capability of users; (S) availability of alternative to meet fee design goal. In thto manner,
State program* and feasibility of drinking water supplies; (a) the existing fee alternative boundary provide*
achieving lower risk*. The Agency quality of fee ground water, todading State* the opportunity to take Into :
request* comment on fees* alternative*, other sources of contamination and their account the practicable capability of th*
Th* design goal to an overall ground- cumulative Impacts on th* ground water; facility owner* or operator*. For

water carcinogenic risk level feat must and (7) public health, safety, and example. EPA estimates (based on risk
be established by fee State. At a welfare effects. EPA** intent to allowing modeling described later) that th*
minimum, the goal must He within fee State* to establish alternative percentage of new MSWLFs exceeding a
protective risk range: however, fee boundaries is to allow site-specific 1X10"' risk level drop* from 43 percent
State* would, under any option, have characteristics to be considered fa at fee unit boundary to 23 percent at 150
fee discretion to select a risk level that meeting fee design goal. For example, meter*.
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For the above reasons, EPA believes appropriate designs are discussed later (2) the excavation of (female may
the 150-meter maximum alternative POC to thto preamble (see Part 5 of thto create its own aet of public health
•llowt for consideration of the section). - problems (&ĝ  dangers to workers,
practicable capability of the regulated In certain cases, the State may find contaminated run-offj. and (3) *uch
community and State flexibility fa feat MSWLF designs required under It* retrofitting would disrupt existing solid
setting design criteria while ensuring r-. existing regulations adequately meet a wait* management activities.
protection of human health and fee State-wide performance standard Retrofitting may be particularly
environment. The Agency requests established In accordance wife Subpart disruptive if a large number of existing
comment specifically on fee use of this D of today** proposal, fa such case*; fee facilities are found to be unable to meet
distance to establish an alternative State may use its existing ryg"VttAnf to .the design goal. -
boundary. Implement today'* proposed The final cover requirement for
In implementing today1* proposed requirements for new MSWLF design. existing units could be met by a wide •

performance standard under S 25&40(a). The Agency specifically requests range of designs based on alte-specific
States have two options. Under the first comments on the approach to State condition*. These designs range from a
option, the State may establish a implementation of today's proposed cap consisting of aoito wife adequate
performance standard (inrlnding tb* 125&40(a} performance standard. moisture-holding capacity, planted with
design goal and point of compliance b. Existing Units. Hie Agency to fee proper vegetative cover to handle
within the limit* prescribed in * proposing a different performance fee wettest month et this location and
1258.40(a)) for each facility on a case- standard for existing units than for new aloped to rnaximJir surface run-off
by-case basis. For example, after unit*. For existing imite, 125&40(ej of without causing significant erosion
considering *ite-*pedfic factors, fee today'* proposal would require problems, to a cap containing a •
State may *et a performance Btandord Installation of a final cover *ystem feat hydraulic baixier, audi as a flexible
for one MSWLF that specifies a design - prevents infiltration of liquids through membrane liner to pzeveot infiltration
goaloflxiO'trisktobemetatfee the cover and into the waste. In into the waste. •• «
waste management unit boundary, while proposing a different atandard for As wife new vnlta, aany factor* are
at another MSWLF, tbe State may existing units, the Agency to taking into involved in designing fee final cover.
require a design goal of 1XUT* to be account tbe practicable capability of These include precipitation, potential
met at an alternative boundary. ID owners and operators of MSWLF*. EPA and actual evapottasspiration soil
setting thto alternative boundary, fee recognize* that most existing units have moisture holding capacity, vegetation.
State must hilly consider tbe factors not been specifically designed to meet and nm-ofi. There s y veral _
specified to 8 25fi.40(dJ. . fee design goal at the waste methodologies aval -A that use these
Under the second option, a State may management unit boundary. However* factor* to estimate fee amount of

establish one performance standard some States have design and Infiltration that may enter tbe waste.
(including the design goal and point of performance requirements for MSWLFs These methods are diacuwed in the
compliance) feat applies to all MSWLF* that, if properly ftmrtomgntod, may have background documpnt* that aupport
in the State. For example, tbe State may resulted in landfill designs that are today'a rule (Rcf. 5).
elect to establish a performance , capable of meeting the design goal for . »aH.-ai_ tnt.'a-fmf.mftA A«n*«̂ f4*standard feat require* all new MSWLFa ne£wits.Furt̂ MSWLRr 2. Rationale for Proposed Approach
in the State to be designed to meet a riak constructed ate the promulgation of The primary goal* of thi* rule are to
level of lxlO~*at fee waste the 1S7B Criteria (40 CFR Put 257] establish standards that are protective-'
management unit boundary. If a State should have been designed and of human health and the environment.
wishes to incorporate an alternative operated to ensure that the ' provide flexibility to the State*, and
boundary (Le* other than tbe waste concentration of contaminants minimize disruption of current *ottd
management unit) into its State-wide introduced to fee ground water did not waste management practices by
performance standard, tbe State must exceed fee MCL* specified in the Part -considering the practicable capability at
carefully consider all the focfllty-sped&c 257. * , , the regulated community. The Agency
factors required under 12S8.40(dL Tbe EPA believes that to require existing believes feat * performance standard
Agency believes that thto method may unit* to meet tbe farT1p performance approach for fee design of MSWLF unlit
be difficult In States feat nave a large standard a* new unit* would *erioualy best ensures that these goal* can be
number of MSWLF*. strain the resources of the regulated achieved.
Regardless of whether the ' community. First the date necessary lo Today's proposed requirements would

performance standard to set on a *ite- male the determination of whether fee allow the owner or operator to take into
•pecific basis or a State-wide basis, the existing unit meets the design goal auch account site-specific conditions when
State must still determine MSWLF - as the geology beneath fee unit or the designing fee unit to ensure that the
designs that meet tbe performance original design specification*, may not concentration of contaminants at a
standard. Section 25&40(d} require* tha be readily available or may be very specified compliance point (a*, fee
State to consider at least the following costly to obtain. This lade of information wasta management unit boundary)
factors in determining the specific was evident fa several of fee case ' meets fee design goal Furthermore, use
design necessary to meet the studies EPA reviewed fa developing of of a performance standard allows for
Performance standard: (1) The fete proposal. Second, if tbe design of fee consideration of Innovative
hydrogeologic characteristics of the the existing unit was determined to be technologies feat may be developed In
wcility and surrounding land, (21 fee incapable of meeting the design goal, the future.
climatic factors of the area, (3) tbe retrofitting would be necessaiy. The Today'* performance ataadara would
volume and physical characteristics of Agency believes retrofitting for Subtitle also provide States tbe flexibility to
tbe leachate. (4) proximity of ground- D facilities should not be required . make fee final decision as to how the
*ater users, and (5) ground-water because (1) the procedure i* impractical standard would be achieved. Many
Quality. Various methods for considering because it requires tbe excavation and States currently have standards feat
these factors and determining temporary storage or disposal of wastes, utilize a performance standard approach
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for design of MSWLFs and strongly found fa landfill leachate. thereby allows for consideration of fee
support fee performance standard providing more protection to human practicable capability of fee regulate
approach proposed today. Hie Agency health and fee environment than fee community. . *
believe* that fa many cases, only minor existing Criteria. Thto proposal is The second major difference betwe
modifications to existing State discussed fa greater detail fa Section toady'* proposal and the current Suty
standards would be necessary to make IX.E of today's preamble. C standards 1* the strict Subtitle C' ~'
them consistent wife today's proposal Third, EPA to proposing to establish a design standard. Although then an
i"herefore, EPA believes feat the maximum limit on fee distance fee certain very stringent variances *" "
proposed standard allow* consideration alternative boundary may be from the available, location characteristicsJtg
of practicable capability and will result waste management unit boundary. climate and hydrogeology) generally d _
In minimal disruption to State program*. Under fee original Criteria, fee not reduce fe* design requirements tat'*
A review of current State regulations Is m«»tmi«n limit for the alternative Subtitle C fadlitie* at they do under the
included fa background document* boundary waa left to fee State'* Subtitle D proposal Therefore, Subtitlŝ
supporting this proposal (Ret 9). discretion. The Agency ha* chosen to C specifies one design (1.** doubt* "*
a. Differences from Existing Part 257 propose a limit of 150 meter* from fee liner*, LCS*, and leak detection : ?

Criteria. Today'* proposed standard for unit boundary fa establishing fee systems) for almost all locations, while1"
MSWLFs to similar to the current alternative boundary. Tbe site-specific fee proposed Subtitle D performance n
requirements under 40 CFR 257.3-4, ' facton to be used fa establishing an . standard would allow location _
which prohibits Subtitle D facilities from alternative boundary feat were characteristics to be considered when-
contaminating ground water beyond fee identified to th* original Criteria, designing the MSWLF unit *o that th»lV
•olid waste boundary or an alternative however, have been maintained. location and design of tha unit ' "3
boundary specified by fee State. There Fourth, today's action proposes complement each other. Thto proposed'
an, however, several major difference* • ground-water monitoring and corrective standard would allow consideration of
fa today's proposal. action requirements for both new and the practicable capability tof fee ownar;
First today'* proposal specifically existing municipal watte landfill*. The or operator.

would require fee owner or operator to monitoring requirements would allow . A|(._BHuM r™.u««̂
design new units to meet a protective continuous evaluation of whether *• Auernanve* umsioerea
ground water risk level (See discussion fadlitie* an complying wife fee design Hie Agency considered a number or.
fa Section DCD.l.a. of today's preamble goal, while the corrective action alternative* to fee design requirement*;
concerning the design goal and EPA1* requirement* ensure feat appropriate proposed today. Various performance '
request for comment on alternative risk responses an taken to protect public standards, uniform design standard* *
ranges.) Under fee existing Criteria, if a health from exposure to contaminated (with end without variance provision*),''
faculty contaminates the ground water, ground water and minimize resource location categories approach, and risk-
the facility it classified as an "open damage. * based approach wen considered to ••=
dump" and must be upgraded or dosed Finally, today's action proposes developing today1* design requirement
under a State-approved compliance different design standard* for new and Hi* Agency request* comment* on all;
schedule. Today'* proposal by existing MSWLF units, unlike fee fee alternatives presented below. EPA:
establishing a design goal tied to original Criteria, which established on* specifically Is interested fa comment* i
ground-water protection, to intended to design standard for both types of units. fee advantages and disadvantages of
be preventive rather than reactive. EPA made thto decision for fee reaions the alternatives fa relation to today**
Second, fee proposed design goal Is discussed earlier (e.g., practicable proposed approach. .''

an overall risk level feat encompasses capability); however, when this different a. Other Performance Standard̂  EPÂ
risks from a comprehensive set of • standard for existing units to considered considered two alternative performance,
constituents (I.e., Appendix D). which to context wife other requirement* of - standard* to those contained fa today's"
form fee basis of the ground-water fee proposal (e.g., corrective action), the proposal: (1) Require MSWLFs to be »
protection standard. The standard for overall protection to fee same. designed to meet fee design goal at the'-j
fee existing Criteria to limited to the b. Differences from Subtitle C unit boundary but make no allowance
contaminants Identified fa fee National Standard, There are two major for an alternative boundary and (2)
Interim Primary Drinking Water differences between fee current Subtitle requin MSWLF* to b* designed to meet;
Regulations (NTPDWR*), now National C standard* for hazardous wa*ta the design goal at the unit boundary or.
Primary Drinking Water Regulation* landfill* and today'* proposal Pint the any alternative boundary specified by
(NPDWRs). Hie Agency recognised to overall performance standard for fee . fe* State (current standard fa 40 CFR
the preamble when it promulgated fee design of hazardous waste landfill* to Part 257). Hies* alternative* were
existing Put 257 Criteria feat thla list more stringent than fee performance evaluated based on fee potential ext
did not serve as a comprehensive standard for MSWLFs. Subtitle C of ground-water contamination that: _
ground-water quality atandard because landfills must be designed to prevent result ability to enforce th* atandard ;-:
It did not todude all potentially harmful hazardous wa*te or hazardous through citizen suit*, tha practicable *"**•
substance* feat might be assodated constituent* from entering fee capability for fee regulated community "
wife leachate from solid waste. Today'* surrounding soils and ground water. The to comply, and flexibility afforded tha
proposal requires feat an overall risk proposed performance standard for States.
level (i.e., design goal) be selected and MSWLFs, which would requin feat fee Hie firat alternative, requiring
used fa new unit design and feat during design goal not be exceeded at fee MSWLFs to meet fee design goal at tha ij
ground-water monitoring, a more compliance point allows fee mitigating unit boundary, would provide tha '
comprehensive list of constituent* (i.e., effects of fee surrounding soils and neatest protection to ground water
more comprehensive than tbe existing aquifer material to nduce fee because, by strictly defining fe* point of
Part 257 Criteria) be used to ensun that concentrations of contaminant*. Hie compliance as fe* unit boundary wife .'•.
fee design goal is being met This Itot Agency believes today's standard is no alternative allowed. It limits fe* real'
includes many constituents feat may be appropriate for MSWLFs because It extent of ground-water contamination.'
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Till alternative could be enforced easily some anas. Further. It would severely would categorize locations based on
through citizen auita; however, thto limit State flexibility. hydrogeologic and climatic condition*. „
option does not allow consideration of Hie Agency also considered uniform Specific designs would be identified for
•he practicable capabilities of the . design ttandards with variances to each category, and methods for
regulated community and could limit allow variation of designs based on site- categorizing locations and their
State flexibility by not allowing States specific iactors. lo particular, the corresponding requirement* would be
to consider site-specific conditions when .Agency considered proposing for aD specified. This approach would be
determining fee point of compliance. new MSWLFa composite liner and relatively easy to implement and would
Further, by not allowing consideration . leachate collection system requirements allow the consideration of site-spedfic
of site-specific conditions, thi* ; similar to those proposed today only for condition*. Hie approach allow* the
alternative could result to over- tho*e MSWLF* that recirculate leachate consideration of climatic factors and
regulation and could exceed the or gas condensate. A* stated previously, geologic condition*, but no aquifer
practicable capability of the regulated fee composite liner system would characteristics and ground-water
community to comply. consist of a flexible membrane liner as resource value. Also, thi* approach
Hie second alternative, requiring lbe "PPe* component and a compacted might not adequately account for the

MSWLFs to meet fee design coalat fee *oil layer as the lower component The practicable capability of the regulated
unit boundary or a State-Seeled *°U ̂ yer would be at least three-feet facilities to comply. In addition, thto
alternative would provide more ' *k* ***& * hydraulic conductivity of no approach would restrict State flexibility
flexibility to account for fee practical •"•• ttwn 1X1T' cm/sec. Hie leac£ate by prescribing a methodology States
capability of fee regulated community, ft collection system would need to be would use to establishing design
w^dbelrobtm&isonietotfae conjtriKted to maintain less than a »- ^̂ î Î f̂*-
regulated community because site- cm depfe of leachate over fee liner. A While EPA has not proposed this
specific factors could be considered. * variance mechanism would be provided approach today. EPA also to presenting

to •Uow me rf ttemtflve designs thto approach, along wife tfae risk
ba9ed m «itwP«dfic consideration*. algorithm, aa possible methods for
***** »«***£ would be based on tfae determining adequate designs for

cs of the .meeting fee performance standard

than fee first alternative. Hito me W90arce value ** P*01"1 *"'«• *• Hie Agency recognizes that fee choice
alternative *]«n̂ W he iffCrnlt to • nature of tfae alternative design, and of a particular type of standard Is a veiy

'
Agency recognize* that thto Indudtog fee practicable capability of

•ppWatSwonld likely be easier to fee regulated community to comply.
™ B .™, implement and enforce and may provide Statet flexibility to Implementing .

iX. ™! * pofaSM peater assurance of protection d Subtitle D regulatory programs, and
extent of ground-water contamination .Ennan health and the environment than Federal or dtizen *ntt *nforceabffi.y. ;
bvpla^gadUtanoecaponttie ofeer option* considered; EPA b not Conunentors may wtoh to consider '
H!S? c. T*SS'iS i 55 A propottog thto approach because of additional factor* when providing
£2̂ 1£tofl«̂ '"Ŵ ^ ooncern regardfag tbe difficulty fa comment and/or imbmit other fact or* for
t̂entialforoveMeguIation.and granting variances and fee resulting EPA** con*ideration.
consider* fee practicable capability of Mtentfi (̂ regulation of wme , Imnlim(intflHnn of iwfo™»««t
theiĵ tedwmrnuirity.RM̂ .It fcdlltfe*.Hie>̂ ncyal.oteeoncrined - ̂̂ SSSSuSf̂ ^would be enforceable at the Federal mat ̂ i, mproaSh would limit fee Standard for New Unit*
level or through citizen suit* because it State*' aW&ty to adequately consider Today** pnpoul would require feat
would (*et limit* at the point of tb* practicable capability of fee new MSWLF unit* be designed wife '
compliance. . : regulated community. - liners. LCS*, and final cover systems as .
b. Uniform Design Standards. Hie a, Risk-Based Algorithm. The use of • necessary to meet the performance

Agency also considered establishing risk-bated algorithm Is bated on fee standard described above. Hie specific
uniform design standard* for MSWLF*. development of a predictive equation tvpe of design needed would vary
Under thia approach, requirements for that can be used to determine, on a site- depending on the characteristic* of the *
liner*, LCSs, end final cover tystems specific basis, fee potential human particular location. In tome settings,. :,
would have been delineated fa the health risks from a proposed landfill ' compnhenslve liners and LCSs would* '
regulation and would have been fe* Such an approach could be simple to be needed, whenas in other settings,
tame for all units. Thit approach I* the < • implement and could Incorporate a large minimal engineering controls may be
same as that uted to fee Subtitle C number of site-specific {actors; however, ' needed. This section provides a brief
regulations. Thia approach can simplify fee development of a valid predictive background on engineering control* and
permitting because the same specific equation Is difficult and it* reliability describes various methods for ,
design requirement applies to all units would be limited by the quality of data determining fee landfill design
regardless of •He-specific difference*. employed In It Furthermore, one necessary to achieve today's proposed
The Agency refected this type of ; equation may not be appropriate for all performance standard. .
standard for MSWLF* because It would site-specific situations. a. Overview of Engineering Controls.
not consider site-specific location d. Categorical Approach. Another Hie purpose of lining an MSWLF unit i*
factors nor fee practicable capability of alternative considered by EPA, which to to prevent leachate from aeeptog from .: ,
fee regulated community to comply. described to detail fa fee next section of the site and entering tbe aquifer. A finer
resulting fa pnwlble over-regulation fa this preamble, to an approach that to a hydraulic banter that prevents or̂ >
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greatly restricts migration of liquids. The Agency believes that placement For fee risk-based algorithm [and tha
feus allowing leachate to be removed of a final cover over closed portion* of State-selected risk model), fee design
from fee unit by fee LCS. Liner* function an MSWLF is necessary to: (1) Minimize goal to expressed as a risk level Hie
by two mechanisms: (1) They Impede infiltration of rainwater; (2) minimize risk level selected as the design goal 1*
the flow of leachatea into the subsoil dispersal of waste* by human, animal not directly involved in applying th* *
and to the aquifer and (2) they adsorb or or physical interactions; and (3) categorical approach but Is used to v
attenuate pollutants feus retarding the minimize the need for further determine compliance and to establisĥ
migration of contaminant*. This maintenance at the facility during fee clean-up levels for corrective action. T
adsorptive or attenuating capability to post-closure period and beyond. The categorical approach presented today I,
dependent largely upon fee chemical type* and amount* of cover material based on preventing any leachate from I
compositions of fee liner material and needed to accomplish these goals and to migrating to fee aquifer. Because of thto"
it* mass. Most liner materials function achieve compliance wife fee design goal no-migration concept this approach to'
by both mechanisms but to different an highly dependent on th* location of generally mora conservative than fe*
degree* depending on fee type of liner fe* landfill The amount of Infiltration of risk-based algorithm and fa some
material and fee nature of the liquid to water into th* final cover and any would require mon extensive
. be contained. Linen may be grouped subsequent percolation through fee engineering control* than would b* '•£
into two major type*: synthetic (flexible watt* can be affected by surface determined from the risk-based
membrane linen) and natural (toll or condition* such as soil type, soil algorithm.
day linen). thicknesa. final grade, type of ' Tbe empirical methodology use*
Flexible membrane linen are the least vegetation, and climatic factor* »uch a* historical ground-water monitoring data>

permeable of fee liner material*, but amount of precipitation, temperature, to asses* the effectiveness of existing; ''
have littl* capadty to attenuate and evapotranspiration. For example, fa design* fa meeting th* design goal
dissolved pollutant*. Natural liners can .area* with limited rainfall and high Hw ground-water monitoring data .*
have a large capadty to attenuate evapotranspiration. minimizing would be used to calculate a risk levd
material* of different types, but they an infiltration may be achieved by: (1) t̂ t W0uld b* compared to the design
considerably mon permeable than fee Grading fee unit fa such a way at to ĝ
FMLs. Both types of liner material* can promote run-oft (2) using fee proper * Thete ̂M ô od, m described.
prevent or limit leachate migration out type and thickness of soU to maximize l̂aw and to mon detail fa the -••.-.
Of the MSWLF. moisture-holding capadty. and (3) hackornund document on facility desftmA review of fee MSWLF case ttudiet establishing vegetation to promote plant oac*«round document on lacUity design
identified various types of liners transpiration of water. In areas of high document addressing faculty de*un «&
currently being u»ed. tadudfag winfaU and low evapotranspiration, XS5S3HStoprom̂ el
compacted native and Imported *oito, these design factors may not /!; pIcvS*..Hi *l««ri»J«iii.compacted mixtures of native soils and substantially reduce the amount of *1J wsk-Based Aigoritnm. ui
bentonlte. and FML*. The liner designs water entering fe* waste after doiun.
used varied somewhat from region to In such cases, additional design factors,
region, such as hydraulic barriers, either
In landfills designed wife liner*, a synthetic or compacted soil*, and/or

leachate collection and removal system drainage layers, may be required fa fee
to necessary to relieve fee hydraulic final cover to nduc* Infiltration to
pressure within the landfill Without a acceptable levels. Further Information
collection and removal system, fee on fee design of cover systems to
leachate will accumulate, increasing fee available fa • background document
driving force for migration through the (Ref. S). —
base ofthe fill Leachate could 6. Methods for Evaluating Designs. -
eventually back up into fee unit (le* fee Today's proposal does not prescribe a J,1?'01
"hafhttih" •ff*M*tl 1-Miiltina (n •••»•<*• •!««)• mathtul f«* i4i»4n<n(n« • fai*4l<Hr t/\ riSK 86"bathtub" effect), resulting fa seepage single method for designing a facility to "« ™™w,""I? T̂ ~ . ,u.
near th* surface and possibly affecting meet fee performance standard. Because consumption of ground water atth*
surface waten or other receptor*. fee Subtitle D program to Implemented j*™? * compliance point State* and
Collection systems atoo may be needed by th* State*, the Agency believe* that landfill owner* or operator* can use thto-
when a landfill t* located In saturated fee appropriate method for f/?0"™ •*• I?*™11 "Jill.. . V
•oil*. Water from thi* *aturated material Implementing fe* design performance detenntoe whether a new MSWLF at a
eventually will seep Into fee waste and atandard to best determined by the given tite to l&ely to achieve
generate feachat. if not removed by an Statet: however, EPA to providing compliance wife the Stat*e*tabli>hed
LCS. guidance on three methods for '̂̂  5°"tf constructed wife no
The collection and removal of determining what design to necessary to bottom liner and a vegetative cover. Th..

leachate from the unit will assist to comply wim th* performance standard risk-based algorithm cannot b* used to •
meeting tbe overall performance goal for (le* to meet the design goal at th* point analyze fe* nduction to human health
th* unit An LCS generally consists of of compliance). Hieae methods Include: riaks that would b* achieved through th*
perforated drain pipe installed fa gravel- (l) A risk-based algorithm, (2) a use of mon stringent control * ̂
filled tranche* above fee liner at fee categorical approach, and (3) an technologic*.
base of the unit Tbe collection system is empirical method. A fourth method not Hi* itep* involved to using fe* risk- ,
drained by gravity to a sump or serie* of discussed involve* using a State- baled algorithm an displayed fa FIgun*
sumps from which fee leachate to selected risk model Although thto last 1. The State would establish fee design '
withdrawn for treatment or disposal method I* not described, the data goal feat to tied to fee trigger levels for
Additional details on the design and needed and assumptions made for fee hazardous constituents specified to
construction of LCS* can be found fa risk-based algorithm may be similar to 1258.56 for the landfill If fee calculated
"Lining of Waste Impoundment and what would be necessary for the State- risk I* lower than the design goal this
Disposal Facilities" (Ref. 38). selected risk model would imply feat fee proposed landfill
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would be fa compliance wife the bottom liners, leachate collection feat a mon rigorous State-selected
performance standard. If the calculated systems, different cover types). The assessment (either risk- or technology-
risk exceeds fee design goal fee owner effects of changes fa location on risk based) be used to spedfy fee mix of
or operator could choose « new site for potential could be calculated using fee containment and cover system
the landfill, change fee proposed risk-based algorithm, while fee effects of component* capable of meeting the
dimensions of the landfill, or employ more stringent containment and cover design goal.
more stringent control systems (e-g., systems could not EPA recommends MUMO CODE MM-M-M

o

•?:= go



33358 Federal Register / Vol. 53, No. 168 / Tuesday, August 30,1988 / Proposed Rule*

DC
O
2<o
LU

" <
LU CD
5 *3 (/>
2 cE
li. u.
O

§
Q.a.<

BtUJMO COOt WW-W-C

R ! C Z b Lj 7



Federal Register / Vol. 53. No. '168. Tuesday. August 30. 1988 / Proposed Rules 3335

The risk-bated algorithm It as .,, Risk Model results for approximately migration, exposure, eSdttsk. Tnese
follows: . 500 distinct combinations of landfill size, factors Include landfill size, net
R.4.S * Kr**(Q«/QA)' • «* <-•*» environmental and hydrogeologic infiltration, tubgrade permeability,
. setting, and exposure distance, to about depth to ground water, aquifer Cow rate
* ,!!',. rf , „ . . ' , * percent of these scenarios, fee and time-of-travel from tbe unit to a
*"5±S ̂SŜ SSSKSŜ  - modeled ri8k> wwe **«• *lthou*h p°tenlial "P""1* p°toL ttto« *• **îS * * '̂  P noneaxceededlO". ofkeyenvir̂ enilfactoraJEPA
(̂ .-predicted It.chat. rtlease rat* to the * - /ISf"1 f1*?1* *« ltok*!t*? Conducted an analytto of variance

uppermost aquifer. m"/yr. • . algorithm to relatively powerful to a (ANOVA) and a regression analysis.
QA-ground-water How rate for the . statistical sense (i.e., its predicted risks The ANOVA allowed EPA to determine

uppermost aquifer, m'/yr. correlate well to fee Subtitle 0 Risk fee importance of each of the
TOT«ttm*-of-trav*l tor leicbttetn this , Model's predicted risks), its ute environmental variables In explaining

•quiftr from the onlt boundary to the . Introduces some additional uncertainty. the variation fa the predicted MSWLF*
^̂ !̂SSL̂ !lSMm9 Unlt Th* 8ute *&l account for some of risk. Hie regression analysis, coupledboundary compliance point). fee uncertatety te the approach by wife an understanding of fee

In essence, fee risk-based algorithm . setting fee risk-bated algorithm goal phytiochemical processes that affect
states that the risk associated wife . somewhat lower than the actual design risk, allowed EPA to establish • simple
ground-water contamination from an goal. For instance. If the State • aquation, using fee key environmental
MSWLF to a function of fee rate of determines feat fee actual design goal variables identified fa the ANOVA. to
leachate release from fee site and fee should be 1X10"*, it could *tate feat any predict a facility's risk.
;ttenuation(i.e, exertion and MSWU? with ̂calculated risks exceeding For fee purpose of fee ANOVA and
degradation) of thto leachate fa fee ixWwould be required to perfonn a rtmtsion analytit. EPA used the risk*
aquifer. Q* represent* the annual ' . mora detailed site-specific assessment predicted from fee Subtitle 0 Risk
leachate release rate. wl̂ e<̂  and TOT Suchamarrin of safety (fa this example. Model For tbi. application, fee mode!
account for fee dilution, dispersion and one order-of-magnltude) would allow
degradation of contaniinants in ground fee State* and owner* and operator* to
watered, for calculating Q..Q* idaitify lowjtsk MSWUJ. relatively
and TOT are described later. quickly and focus mora effort on .
EPA acknowledges several limitation, borderline Or high-risk MSWLFs. EPA

of this approach. Pint this approach it recommends feat fee Statet determine
dervied by a«uming that fee MSWLF the acceptable margin of tafety between x D w o d l o EPA
risk result* produced by the Subtitle D, , fee risk-based algorithm-predicted risk -
Risk Model represent -true" risk, and , ,ind fee design goal.
fitting a simplified mathematical model . - f - Flfih,lhe risk-based algorithm doe*
(i.e.. tbe risk-bated algorithm) to these ; not apply to *ites wife complex
results. Tbe Subtitle D Risk Model It hydrogeology. Hie ground-water ™ " a t g e mp
currently unverified for predicting concentrations to tites characterized by environmental rtB
ground-water contamination resulting fractured, folded, or faulted rock, kartt • !?ne.ra?d!1.1 u __ a.
from MSWLFt. However. EPA believes tezrafa. tidally-faduced changet fa ff'H1?, ̂5 jP"? TP2 ******??
the model it technically correct and • ground-water flow, or similar complex identified (tadependent) environmental
believes that H can adequately < condition* are not represented fa the Ĵ?iMĴ lŜ fWnd̂ !L..i ..
characterize fee risk from MSWtF*. tinderlytog Subtitle D Risk Model and I"™6: ™ ANC7A ta?Ief P̂ o0*1
Second, the approach assume* that S4hut fee risk-based algorithm doe* not EPA wife a mean* to •valuatethe = .

the leachate produced from • particular predict feem. In these conditions. EPA , •tr*ISth «?• attodation between risk
landfill will have a competition and ' recommend* more sophisticated , •* Md *• vwiou> todependent variable*.
constituent concentrations similar to analytical technique* be used. _x The ANOVA results indicated feat .
that used fa fee Subtitle D Risk Model r Sixth, characterizing fee variables • none of fee environmental variable*
The Initial leachate constituent --needed to solve fee algorithm for an * alone expletos mon than 10 percent of
concentration* uted fa fee model ' individual site may be both costly and the variability In risk. EPA then •
represent the median concentrations for difficult However, tome simple methods combined tome of fee related variable*
tix constituents found fa temples of - are available to make these to test the relationship between risk and
leachate from numerous MSWLFs (see * determinations, as discussed later. • three "top" parameters: leachate flux „
Section XI of preamble). (A complete These limitations thus relate to fee (Qn). aquifer flux (Ox), and TOT. Q* It a
discussion of the leachate constituent - ease of implementation and the : . function of several variable* including -
selection process, including fee dose- -uncertainty embodied to fee approach. the facility size, fee infiltration rate, and
response parameter* used for fee EPA has attempted to propose fee risk- fee subgrade permeability. QA to a
constituents, to contained fa fee draft , based algorithm in a form feat strikes a function of fee aquifer velocity fie,
Regulatory Impact Analysis.) The risk- reasonable balance between the desire permeability and hydraulic gradient),
based algorithm should not be used for , for accuracy and certainty on fee one aquifer thickness, and effective porosity.
proposed MSWLFs feat have expected hand, and timely, moderate-cost . It accounts for fee dilution and :
leachate characteristics substantially - implementation on the other. attenuative capacity of the aquifer, and
different from those used In fee Subtitle In order to develop fee risk-based to measured at fee downradlent point of
D Risk Model EPA recommends that at - algorithm, the Agency identified from compliance. TOT 1* a function of fee ..
these landfill*, a State-selected Risk case studies, damage cases, field aquifer velocity and distance to the
Model or other approach be used. . observation. Subtitle D risk modeling downgradient compliance point. Using
Third, the risk-based algorithm never results, tnd other sources several these "top" parameter*, EPA analyzed

predicts risks higher then 4.3X10*4. This environmental factors that affect several forms of fee equation used to
"alue we* derived from the Subtitle 0 ~\ _ leachate generation, leachate release, predict MSWLF risk*.
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As with most regression equations. addressing fee uncertainty Inherent established based on the migration
the chosen algorithm omits some throughout the risk assessment that to potential of water from fee landfill
independent variable* feat could fee conceptual foundation for this. Once fee location, categories, an-
Increase fee explanatory power of fee approach. defined, design requirement* an
model; however. EPA believe* feat It I* (2) Categorical Approach. The specified to offset the effect* of "poor*1
better to use fewer variable* and keep categorical approach to an engineering locational factor* to counteract fee •
the classification scheme simple. EPA approach for determining whether a rapid movement of contaminants from
believes feat the relationship to facility will meet the performance fee MSWLF to th* aquifer feat these-
conceptually valid and realistically standard and to based on fee ability to "poor" locations promote.
depicts the actual physical relationship* match location characteristics to Under thto approach, locations an
between these parameter*. specific design requirements. Tbe intent categorized baaed on the climate and
To apply fee risk-based algorithm at a is to present a simplified methodology geology, which determine fee potential 7;

given tite, the owner or operator mutt feat accounts for liquid migration fa the for r™ft.im*nftt.»« to migrate into fee-
calculate three variable*: leachate flux overburden (fee material between fee aquifer. In developingthi* approach,
(Qr), aquifer flux (Qa), and ground- bottom of fee unit and tbe top of fee climate and geology wen evaluated to
water TOT. Several method* exist for aquifer). The categorical approach to determine their contribution and
calculating TOT. QA. and Q* TOT designed to achieve minimal releases to importance to the generation and
equals th* distance between tbe landfill fe* aquifer, which to somewhat mora migration of leachate from l«iyfflHft *
unit boundary and the compliance point stringent than fee performance goal 'Because this approach is based on i«
this distance to then divided by fee proposed today (I*- meet design goal at preventing fee migration of leachate ta #
-ground-water velodty. Thua, TOT will unit boundary or alternative boundary), fa tqvtiet duringfee active life of fe»- '
equal zero whenever a unit boundary A relative comparison of fee (estimated) ^ Muiferdaractertotics do not pla»
compliance point to selected. necessary designs, costs, and benefits of " a roî jj, ̂  l̂ection of design t
Calculation of ground-water velodty the categorical approach to fee proposal requirements necessary to meet th* -\
requires either field measurement or to contained In.tht draft Regulatory deafen standard.
obtaining ettimatet of hydraulic Impact Analysis. *
conductivity, hydraulic gradient and the approach uses two basic
effective porosity from available element*. Pint fee design selected 1
literature. Ground-water velodty equals use during fee active life, takes into
Kl/n, when K is the hydraulic account local hydrogeologic and „„.„„„,__ .„ „*_,». „ _™_
conductivity, I to tbe hydraulic gradient climatic condition* to prevent liquids senerawa m an MSWW unit me ^
and n Is fee effective porosity.. from reaching fee aquifer. Second, at
QA also can be determined either by closun. a final cover system to used that

field measurement or by empirical minimizes fee generation of leachate by
calculation. QA equals KIA. where K to preventing fee infiltration of liquid into
fee hydraulic conductivity. I to the fee waste. The Agency recognizes that
hydraulic gradient and A to fee cross- fee final cover wUl not stop leachate
sectional an of fee aquifer. from migrating to fee aquifer, but the
Qt can be calculated at fee product of final cover wul mtnimtef th* amount of

fee surface area of the MSWLF and fee water that move* through feewaite fata D̂ ""i u ' ';_ „ . _' j j?
annual recharge. The surface area of fee the aquifer. By reducing fee amount feat •. P»ap«atioft normally to expressed a**
landfill can be taken from site map* and enter, fee aquifer, EPA believet feat fee *• 9mô  ̂^̂  "£ «nowf*u ** *
plant. Recharge can be estimated either performance *tandard specified to SS?_*If "P8™*1 """«•., • <•
empirically or through ute of a water 12M.40(a) can be met because the Predpltation i* th* primary climatic
balance method. EPA recognizes feat dilution andattenuation that occun fa - facto* •wcttarfee generation of a.
thto approach of calculating Q, doe* not the aquifer will reduce the leachate at landfilla. Whenpndpitation:
account for the potential effect* of low- concentration* of fee small amount* of ent_f ? " wndfiu, it inffltnte* fee waste*.
permeability wastes or sub̂ adet in contaminants that escape fe* landfill anddistolveacontainfaantttoform .-*-,
limiting the rate at which leachate can Because fee categorical approach !**?"*'* T* "D** «achate is formed, -
be released from a landfill In most seeks to minimize constituent releases hydraulic head to built up at th* bat* of
cases, fee leachate release rate will be to aquifer*. It Is conservative approach ™landfall that act* as a driving force .
limited by fee recharge rather than fee to designing facilities to meet today's for migration to fee subsurface. Both th*
permeability of fee waste or the performance standard. The State and rate and degree to which thi* process .
subgrade. fee owner or operator ahould be aware occura will vary, based em the location-
EPA realize* feat fee co*t of of this when using this approach to of the MSWLF.

estimating value* for some of feet* Identify design* necessary to meet Potential evaporation (PE). measured -
variables can be high, depending on the today's performance standard. a* pan evaporation, to normally
method uaed. EPA believe*, however. The categorical approach to based on expressed as the amount of water that
feat at least some of fees* costs would fee potential for contaminant* fa potentially will evaporate from a free
be incurred independently of fee use of leachate to migrate from fee MSWLF. water surface at a specific location. Thi*
the algorithm (e.£, hydrogeologic Leachate to formed by rainwater and factor often to similar to lake
studies). other liquids percolating through fee evaporation and is not representative of
EPA requests commenta on this toUd waste to fee landfill. Different MSWLF conditions. Potential

approach, particularly on fee utility of hydrogeologic and climatic tettingt evapotrantpintion (PET) to normally
th* approach; the difficulty fa influence both fee rate at which expreiied at the potential amount of
implementing it fee leachate leachate It generated and fee potential water feat will evaporate from toil
characterization; environmental for leachate to escape from fee unit and surfaces and transpire through plant* at
transport fee technical accuracy of fee eventually reach ground water. Under a given area. Normally. PET is lower
risk-based algorithm: and methods for this approach, location categories are than PE to a given area. Temperature
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plays an important role to potential Inches or precipitation per year generate leachate generated to tbe amount
evaporation and potential - leachate in quantities sufficient to predicted for each previous year.
evapotranspiration for a given location; warrant collection. Therefore, under the step 4; If total accumulation of
the values for these factors incorporate categorical approach, units located fa leachate at the base of tbe unit (as
tbe effects of temperature. areas feat receive mon than 40 inches determined by Step 3) exceeds or emiale
Run-off, although not a climatic factor, of precipitation annually would be ' one foot «t*jiy*tage of the landfill

normally to expressed as fee amount of , required to have leachate collection. For , construction, an LCS ia necessary For
water feat will migrate from fee site fa . arias that receive less thin 40 inches of
tbe form of overland flow. Major land precipitation per year, the evaluation
surface conditions affecting surface run- , ̂dickies that leaJ-faate may not always
ofTindudetoppgraphy.covermaterial be generated fa amounts necessitating
vegetation, soil permeability, antecedent coirection.1«erefore. fee second .tapof
soU moistun, and artificial dratoage. the process to to estimate the amount of

ttay&tt**
'

moisture avaiable for entering fee fl
waste, thereby generating leadiate. The S h S d S l n S *? generated. Returning feat fe* year
Agency evaluated tbe abSve factor, to 52X2SS55 'SSSSSS? three portion of the unit to on top of the
determine which factor or factor, best hSSSSŜ iiSSSSi »P T0 "1 J*«««jp«««» * *•
characterized fee climatic element, Egg JgS SdJSBl-W. **• ̂ "RTf* "SPSS!*
relevant to leachate generation, Th* SSH5w«gcSS SSSffi? """̂  "Ŝ  h°WI28 "WP* ? *f, ob ective of fee evaluation was to SouSt StŜ m̂̂ a *«« pnviout two year* and result fa a head
determine the potentialforleachate ESSSrifeStoffSî  -build-up of two feet at fee bate of th*
generation during fee active life of a SmM̂ ttm̂ nnHnSrh-n̂ . ***• whicn *• auffident to require the
unit As stated earlier, fee Agency ŜSSŜ SŜ ^̂ ^ th»t tostallation of an LCS. TU, method to
bdieves that once fee MSWLF I/ 2JS&ftjSSrf SiSSF farthcr *wu»wd to the backgound
properly clo.ed and covered, leachate J2̂ iSSŜ 53Sil document .upporttog thto propoaal (Ref.
generation should be minimal. No single 1 SSJKCSSttŜ ST 6)>—
factor or combination of factors could SSSiSySHwlEiDSSpfliâ  /ft) Geologic Factort. The nature and
be found feat adequately characterized ĴSJ* ̂on5 KS*dS Se ***** rf &B Seologic material •
£££££!£ Ŝ HvlK̂ M Projected toifill configuration at fee f***M ??n P̂  rite .tronglygeneration during fee active life could madatm»AmerAtiravaaT Th«Aoenrv Influence tbe fate of any leachate

£*$e?te?̂ ££%*£ *• generated. TTiewteĝ cal approach
predpitationtocationsmaybeableto estimates the effects of variou* geologic

on iHmiJate the need for leat&ate materiato based on fee time it take*.
clImate-TOtprocestusesmeanannual Ŝ KSfiSKSSind water to move through fee material
precipitation a. the factor to the first .̂ K̂ ^̂ " , above the aquifer. Becau« leachate I.
ftefint.teDoftheorocessreauiret llur followtog steps en needed to an aqueous solution EPA believes It to

.L • »I « P Wf P™r7f !W2r determine when an LCS i* neceaurv reasonable to model water movementthat fee mean annual precipitation (P) - «*« *« «"«*««• movement to fee
sub.urface.-nieAgencybelieve.tld.

collection of new data and fai It cover has been fattalled.
,

water DOtentially available for ' leachate generated for each year of^̂ on̂ ieaŜ genê on. - active Bfe*iislng the water biance '"ne factors that retard constituent
Using P conservatively estimates fee "P*0̂ ™" iteP *y "̂̂  <Uvidin« ' ̂St̂ Sl̂ S-JSŷ S chemlc111
amount of leachate formed because It the landfill unit Into ditcrete area, to S7̂ ffi2S«te«̂ ilSl«« 'doet not consider evaporation or run- take tato account differing grades and attenuation, that can result to slower
off. Values of P can be obtained from variations to Wrface run-oft If so : »ovement of the constituent than the -
the National Weather Service, fee desired, the moisture-holding capability w™ P** water) arenot a i part ̂of thto
National Oceanographlc and of soil layers used for cover could be tlmplified approach. /merefore. the .
Atmotpheric AdmiiUttration (NOAA), con.idered. Mott active portions of a Agency believes that considering only
and/or USGS Water Atlases. These . landfull will have no vegetative cover, we rate of liquid movement to a
sources have collected rainfall data over *o mototun loss by evapotranspiration conservative approach.
extended periods of time, so values from should not be considered fa the water ^ Certain geologic characteristics
these sources should be representative balance calculation. Moisture loss from control fee rate at which leachate will
of annual rainfall to an area. active portions should be accounted for migrate to tbe aquifier. For the
The Agency believes feat there It a by using estimates of evaporation from . categorical approach, fee rate must be

relationship between precipitation and .ban soU as described in an EPA t '; determined so that design features can
It: a ch ate generation. Based on an guidance document (Ref. 35). be added when the natural condition*
•valuation of MSWLFs fa different " . Step &• Calculate fee total do not give adequate protection to the
climatic settings, EPA ha* concluded , accumulation of leachate at fee base of aquifier. The geologic factor* evaluated
that ana* feat receive mon than 40 the unit by adding fee amount of - included the following: Depth, saturated
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hydraulic conductivity,, efiedtivi! iiusl.tiodj luttEi available lund docuraieiUlisd.
porosii'ty n:nd Uinw vebd'ty lit JJEI importiunt boweim,. lo enniiri! ithult

lilepith. (D) rel'era ID .hue duckneiiii ol: Ihi: proper mietihotb II.K lined jjri the
Itlie IJiEiOlogiO material IbelWIieil IJtll! lllElltlirillll }m\m ItrVfljlJIIltlid iDliplll ICIIIiiy i»B Till!! |]i][ll]l[;ipllS ll!l!ir||]Klpli[)|[| of ihilll
bottom ol' llii; iu:iii: and Ithe Itufi ol' (hi! nbUikiecl i!tii.iiily iEroni IEI prdJliniiaiury iippraiidii in Ihnt Ithern eidiilJ n (Unit

r. Tli.iii mni! in nfenraid. lo an 1:b® miltmurl'aiH; iiixpiibratory prognini aiMl/oir njtid diiiEionlble wi!tl;ii]«si iErmnil, lucuil Clunl
!»Eiituralitid. .iydi.iuLlk; ham Inirinji lEtniil '(killing lo||ii :lnnn behiiHl thus wiBtltimi limit Hie null in '
[KsuHt) in a imeiii! iins of, Ilm iiuxnHinidjlî i imiun., ' luciijicniily witit &m\ o![ coninlMil '

liib.ili ty ol ]|)i]i:ii[iiji!i mc.di& (iioilis uir :mi:](] to Tha ihmi mK\±<:nl D/ V, In IticliiE'Vcnl lo niiKiidiiciliiidl:)'. Tltiii i'<i!il:ti:ri|j lirniit r
» m:i(ij!!r inLh.irnitiii:! IK;: mtm Kmmtm \±m in! ikiicoiiiiii ,ii];i|]:ronoti iii iEi|j[)].icjiil:i|ii lbi> 11 Ijjcujiliinl
iEtiitivn j|i0raaiity |MJ in m ;mv(hrA\ \im:n\m \'lu>. velocity [V] m\w. Oir coii.iili li.i[ii:tn. In \m-\tim\\ua, liti

! of Hit!! iii]ii!f«)i]Li]«E!<:lti!d pan \m;n:t]Mn\f.t\\ islijjcti'i'ii portuiiily |M,J iin. iipiiicdiniii Hit uniiiuil whan n wmlmnSt
ll-ii- VKcAouk: mil tennl Pu\m\\\\:y thiu ciil.aj.liition,. -'Ui nuiitiliicdieil nbtmt,, wM.w l'ln:>; lin iii|]|iljii!i[| ito iiicil:inJ[ly dry

uiii <EI ci)nl:ti:il]-iiui! iLii^iLiijiric-E! on t]:n- liniiiw iEtli!i»i;;ijiiME! iKii-oiiily iln in mnmunm ol thi!! The? uppwadi may mA bis appliicjnb
»iE!l{>i:i'ty nl wurler in the oviEiiiiiuLiiilieii] ilincnoiiniuEiotiid paw n\mas l;n j;:i!i]>io;![ic iiuiiiii tluil: n.i'!! liEii^iJEilJ^ iiinciiinl or Ilinil:
niifidiii.. Linear vdoci ly |'Vr]l in litii! iipieiii:! lEiiJiiiiEti-inl 111; 1:11:11 In;: IIJEI liinpoi-laiit ninLii'iiirnci in :moi:!tan!! ciEtinliESEilt uuidiHE
lit whtidi ij-ioimd w«il.iE!i> Iravdii in l.tu; .. mEimlMniiEi iinJEIimiictcai onti %ElnuMi: inaluni], Imliiltunlticiii coudlltioiun. Tliwi

ce iuru:li!ir iMiltunled. <(io>:ndi.itioiui. onnductivi'ty (iiund. lltnun niltn d: Bliw]! ki • ]|urixu:ii;pte vnJbB ol' IhiiMiipiipriMidi Itii lo
Eiiit i[[iiMl:iiMkil{̂ !|iiE!ii WKIV, itl(:i|]:i uiirainiiolkliiiliEid iiicuit coiuniLidiiiliid 'm-iidicliLiiji; 11:111! i!il-iii-nti>i:l \l\ow. •"•'•i'l'li
id llc.nl opuld be iued lo oUinatB ifijiraialiiinn. Family vihiM ruge &om 0 ih(! Anacy beUe ««• that the D/V̂

f" tUBe,top f «n«J<>» to »«*!•«• *«»««> Hi) ii peroant for den** oyBtalline toek. 1[IIjEllJt1(M| )F JeuUting T iln eouer.«tf« "
"3li! owerburdento the aquiiwr. Imown n« 25 tl) 4() ̂ ĉinM far gravel, and 40 to 70 md eair to ealoilate. lie '
tun* dlt"v?1 m *** I'TiiS1";1'' hl! P««nt for day. la fncttmd ruck, approedi

............ IEii'iit. 111 iiiDiiniiiciiiii IJtuiI thie iitofineiivativi! ii:i iHiEitijiKiimi 'tinie-ol^'li
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prioi1 lo ILlie pireiiicltioo, iiiMiunikig;
natiij-ii lion. If'uir thi! ipinpome ol'

^ IDEIO:IIE» ki]|ii]>i'tiiJ[ilt <:<o {[iriidicl 'whan a IIEIII
of mon data tnan eiter lilnE, necoic..:! o
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ui « d r,».: c n k e o , d th ""^ tm*° li:ry IIGl1 "Ild ffl!I|lllllT , , ^ methoi'tadudtag the detailed Subtlita
data avaUable from ih.n Uterature. Hieae ""Pbftng •««"«nPf <«" *" "lcdale the tlme-of-travel caleulatioa or th« wet-
date ahould be veiiflml by field teata ll["illi! ?' lir"1!'(!'1; , "(! "JJ"11"1, 1[""!l[l lu froal apjnoadL
prior to aite dealga beeauae Beld calculate the time of travel ilii givm aa; Und?r ,;|lJLll iinpUfiBd approach P.
vi}ri.li:cfl.tkira ijn nifiMiuuiLiy to liinniiiin! ithnil; T««fl.W:r)/i| jxui'itlwd],, Ub«: •wmlun MliRcltiiiil ibir T tiiuEi kil
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i'iilliijri);: hiEiiid to tu CIUEI hi-; ufiisd l[ii< co::il:i>nl Ijelimd aniil nhcad c I tlie '•>'<= t1.ii;i! ni.tiii|j: oiF ahmt diiralmn uiula. iict
(ivah:.(ii:i! Kiui I. li'i uiiaiTiiioliidatfid ;fnj;ril: C.EIII bit ail adn ted, and l.tiiMel'on!, ndativiily poor lo(;al:io:riii, I'liiin i
nriii .tniiilB, i::[)]-i!i1:(i]'il: liiEiiuil .[[I'livity \eu\u V\l:t ciuri 'tie dfil i!ni-.ir.!!d I'l'Oin field value olF I!0 yenirii for T wad chc iien
are commonly iLined. TluB«e nirid oilier itneiiiS'Lireeientii or i!'i)tnniEil:<ed Ikim became iLluB average aolJiviB life of a

I!| IFM 0 2 6 5 I .,.r . ..,
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facility Is approximately 30 yean, and • 50 yean tach. The T for each of these (acceptable overburden characteristics
facility usually consists of more than units is • separate calculation. evidenced by high T value). On the other
one unit EPA therefore selected 20 (G) Relationship to Design hand. Category IV represents locations
yean as the average life of a unit T Requirements. Combining P and T with poor climate and hydrogeology that
values that are long when compared to values results in a matrix comprising require specific landfill designs (linen
tbe active life of the unit would not need four blocks that correspond to separate and LCSs} to compensate for the poor
liner systems, while units with T values categories, as shown in Figure 2. Each location*! characteristics. The two key
shorter than the active life of that unit location category describes a measures of precipitation and time-of-
would need linen. hydrogeologic and climatic setting with travel to the aquifer are used not only lo
The T value should be determined for ^ unique characteristics that affect landfill establish the location categories, but to

each unit rather than for an entire , design. For example. Category I has both identify the landfill design requirements
facility. For example, an MSWLF may good climatic Characteristics for a needed for a particular location.
have a total life of 60 yean but comprise landfill (limited precipitation indicated
several units with active lives less than by the low|) and good hydrogeology ...

e
a.
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In Categories I and m. the low P value comply with thi* rule's design goal relies cleaned up as necesŝ tf) protect
Indicates that the potential for leachate on the use of ground-water monitoring human health and the environment
generation is less than in Categories U data from existing MSWLFs. Under this These requirements reflect
and IV. This low potential is not to approach, an owner or operator Congressional intent as interpreted
imply tha t lea chate will not be . planning lateral expansions of an through HSWA and the accompanying
generated in quantities sufficient to . existing facility or planning to build new legislative history, that protection of
warrant a collection system at facilities units In similar locations to an existing ground water be a prime concern of the
in low P areas. The demonstration unit could use ground-water monitoring revised Criteria. HSWA specifically
described earlier to determine If an LCS -result* from existing units to determine directed EPA to require ground-water
Is necessary should be conducted. if tbe new or expanded units need to monitoring as necessary to detect
In Categories n and IV, high P values employ designs that are more protective contamination and corrective action, a*

Indicate that climatic conditions are than the existing unit If the appropriate, to protect human health
conduct veto the- continual generation of concentration of constitutents detected and the environment .
leachate. Leachate control, therefore, is , in the existing units' ground-water Thc existing Criteria under 1 257.3-4
necessary in order to prevent the monitoring wells do not exceed the require that a facility or practice shall
buildup of a hydraulic head within the .. design goal (and leachate from the unit not contaminate an underground
unit during the active life of the facility. _ could be reasonably expected to have drinking water source beyond the wlid
Any leacbate generated after tbe active reached the monitoring wells), then the waste boundary or beyond an alternate
life of the unit also must be collected. sew or expanded unit would not have to boundary established by tbe State. The
In addition, the Agency believes that apply a more elaborate containment existing Criteria define "contaminate" to

LCSs are necessary when flexible design than the existing unit has to meanthe Introduction of a substance
membrane liners are Installed. FMLs are comply with this rule's design goal jĵ j wouid MUM: M ̂  Ma for gyy Of
very efficient hydraulic barriers, and an Four conditions would have to be met 10 inorganic chemicals, four chlorinated
LCS Is necessary to remove the before, this approach could be used. hydrocarbons or two thlorophenoxys to
hydraulic bead that accumulates over First, the new or expanded unit must uj exceeded or (2) a backaround level to
time. FMLs installed without such have sufficiently similar location and ê exceeded for any of these 10
systems will ultimately result in the waste characteristic* to the existing unit -cwutituents when such background
"bathtub" effect • to not pose greater threats to human
Facilities sited in Categoiy I and U health and tbe environment than the

locations have overburdens that already existing unit Second, the existing unit
satisfy the requirements that Tat least musthlve operated ground-water

'' • • - - iTherefore, modifications to the period to allow for leacbate generation when ground-water contanJnatiM has
overburden would not be necessary at and please (accounting for the time
these sites. Some Categoiy I and U required for>ailure ofiy liners) and
locations, however, may need a liner if migration through the unsaturated and
they need an LCS and if the natural aaturated goneTto the monitoring wells.
overburden material does not have a . Third the ground-water monitoring data
permeability low enough to allow the must address the Phase I parameters
LCS to properly function. For example, a (and Phase H parameters, if Phase H has
site may have an adequate thickness of been triggered Fourth, the monitoring
silty sand to be classified as Category U, data must be supplemented wf th , or ""?* " 4
butthepermeabilityofthissUtyMnd iwpropStraSeUSto predict the fate P»vidtag ground-water monitoring and
may be inadequate to allow the LCS to of hazardous constitSenti over a time
function properly. Tne base of the unit period equivalent to the post-closure .
may need to be modified. care period proposed today. This
Facilities sited in Category m and IV approach would be used most frequently »q«irements call for assessment of the

locations have overburden materials for expansions of existing MSWLFs that nydrogeology beneath landfill units,
that do not have T values that are at have conducted ground-water ground-water monitoring, reports on
least equal to the active life of the unit moni trover along period of time. ground-water quaUty, the establishment
or 20 years, whichever Is greater. These The Agency recognizes that all three of ground-water trigger levels and
units should Install earthen or synthetic . approaches are new methodologies that ground-water protection standards, and
liners or modify the existing subbase have not been a part of permitting corrective action. These requirements
such that in combination with the programs. Comment is requested on the arediscussed separately below.
overburden, the composite T value appropriateness of these approaches to : The corrective action program - .
meets tbe standard. This may require a specific permit program or an - proposed today addresses releases to
measures such as soil amendments, Individual landfllTdesign. Comment is ground water only. In section 4010 of
recompaction of existing materials, and requested on the overall approaches and HSWA. Congress specifically Instructs
Installation of synthetic membranes. on ways to modify any approach to toe Agency to evaluate the current
As discussed earlier, under this make It easier to incorporate Into an Subtitle D criteria (40 CFR Part 257) for

approach a final cover system that existing permitting program. toefr adequacy to protect human health
prevents liquid filtration Into the water - «*-_,*./» j t« * and the environment from ground-water
after closure Is necessary. Acceptable £5ffirt̂ ?̂̂ / °, ./ contamination. Congress dearly
methods for determining the design for Monitoring ana Corrective Action considers ground-water contamination
such a final cover were discussed in a EPA today Is proposing ground-water to be the major concern, and indeed,
previous section. monitoring and corrective action requires the new criteria (today's
(3) Empirical Methodology. A third requirements to ensure that ground- proposal) to provide for ground-water

approach for determining the landfill water contamination at new and monitoring to detect contamination and
dertign characteristics necessary to existing MSWLFs will be detected and corrective action, as appropriate. For
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this reason, the corrective action based trigger level Is available, the MSWLFs currently an equipped with
program envisioned today addresses appropriate trigger may be the ground-water monitoring systems; i
releases to ground water. In addition, background concentration. therefore, the total number of MSWUV
then are other authorities the Agency If the Agency expands the critiera to that an contaminating gorund wattf la-
may use to address corrective action at address corrective action for releases to unknown. Information submitted by the
MSWLFs. These authorities (e.g., all media, tt may consider using tha States in 1884, however. Indicated that.
CERCLA, RCRA Section 7003, the Clean following compliance points. For soils. ground-water contamination has beea*
Water Act) may be used to address the point of compliance for achieving the detected at 588 active MSWLFs or t
media other than ground water. cleanup level may be any point where roughly 25 percent of those facilities lhaF
The Agency did. however, consider direct contact exposure to the soils may currently are monitoring ground watett̂

addressing corrective action for all occur. The State may specify the The nature and extent of the
media white developing today's locations or methods for determining contamination from these sites la
proposal. The Agen<£y requests comment appropriate locations when soil unknown. In addition, as of May ttflflU
on the need for corrective action samples should be taken to demonstrate EPA has included 184 MSWLFs on the'"
requirements for surface water and soil compliance with the soil cleanup Superfund National Priorities List
contamination at MSWLFs. {The Agency standard(s). For surface water, the fhe case studies and risk assesŝ -.
currently fa assessing the risks criteria might require that the surface indicate that these fa*«"g l̂ Hfin* an M
SSSM"* "J? I"tô ?iJ0 ** *"", * 5.aterIcIeS!lp 'tMdard be achieved at î ted in a wide range of hydrogeolorio*MSWLFs and Is considering proposing the point when the release(s) enters the â j climatic settingMnaklxu it virtually <
regulations to control these emissions.) surface water In its highest impossible, on aregional basis, for tht *
Currently, the Agency has very little concentration. The State may spedfy Agency to predict which existing -'
<tol!A?llf11 *•?*** T *• riik" *• tocittm when surface water or 2̂$, ̂y ̂  «mtaminatii£ionnd. .
*"!? ̂  *SU °r.*S!5£?ater sediment samples should bei taken to ^̂  rewuroes. Therefore, thi ground̂
contamination at MSWUfe monitor surface water quality end to water monitorial reonlrenents an not-*

If corrective action requirements wen demonstrate that compliance with tha restricted to landfills of a particular a»
deemed necessary for surface water and surface water cleanup standard has '

Third, ground-water monitoring Is the
mi

the* Agency would consider requiring' Today's proposed ground-water
monitoring, trigger levels, a corrective monitoring and corrective action
measures study, cleanup standards, and requirements apply to the owners or
criteria for selecting remedies. • operators of all new and existing
Appropriate trigger levels for surface MSWLFs. The Agency has several
water may be water quality standards reasons for applying ground-water
(WQS) (developed by the State based monitoring requirements to all new and X̂ SS?1- AU?™&8p???ea w 5L5
on Federal Water Quality Criteria) or. if existing MSWUPs. Flrat tbe Agency StattUEven the oesl designs, operatte»1
a WQS was unavailable. MCLs may be believes that the Congressional intent ' practices, and quatity contrrt^ r
appropriate (for surface waten used for was to requin ground-water monitoring procedureŝ  cannot always PJ*vent / ,
drinking water). If neither MCLs nor at all MSWLFs that may receive HHW, '-S****™ ™™ * * Und̂ lrZ
WQS has been established, an or SQG waste. Section 4010(c) directs TS?*S!M| 8̂ ™** monitoring c
appropriate trigger level may be a EPA specifically to include ground- •* fadjlties, including those that an ^
concentration that meets the criteria water monitoring "as necessary to propertydeslgned ana operated, la ^
specified in ft 258*2 of today's proposal detect contamination" among the viewed by the Agency asan essential
assuming consumption of the nvisionalo the criteria and, while .. measun to ensure protection of human,
contaminated water. If the surface allowing the Agency to consider ' healm ™ ™ environment ,
waters an designated for a use other practicable capability, does not identify Because this proposal requires
than drinking water, the appropriate any exceptions to this requirement The MSWLFs to conduct ground-water ,
trigger level may be a concentration legislative history also is silent with monJtorinA today's action effectively j
established by tbe State that meets the respect to any exemptions from ground- prohibits the location of MSWLFs In j
criteria specified in 125832 of today's water monitoring. areas where subsurface conditions
proposal and takes into consideration Second, as discussed earlier In this prevent monitoring of contaminant
the use or uses of the receiving waters. preamble, EPA has evidence that gound migration from the landfill unit -,
Appropriate trigger levels for water has been contaminated by MSWLFs In such unmonltorabla areas

contaminants in soils might be MSWLFs on a local basis In many parts will be unable to receive an operating
concentrations that meet the criteria of the nation and on a regional basis in permit from the State. Some geologic
specified in S 258*2 of today's proposal some heavily populated and settings that could preclude effective
and that assume exposure through industrialized areas. Evaluation of 163 ground-water monitoring an fractured
consumption of the contaminated soil MSWLF case studies has Indicated Bedrock when complex fractures and
If trigger levels for soils and/or ground-water contamination or adverse Joint systems Impede flow direction

surface water cannot be developed trends hi ground-water quality at 146 of prediction, and areas when extensive
(because a concentration that meets the these landfills. Tha Agency recognizes subsurface mining or faulting has
criteria in ft258*2 is not available), an that these case studies may not be modified flow direction. The ability to
appropriate trigger level might be a representative of the universe of perform corrective action as necessary
State-developed concentration that MSWLFs: however, they do provide also must be considered. It Is the
serves as an Indicator for protection of examples of the impacts of improperly responsibility of the owner or opentor
human health and the environment and designed or operated MSWLFs. to prove that a landfill unit can be
incorporates the above-referenced Current data from a 1988 survey monitored. The Agency requests
exposure assumptions. If not health- indicate that only 25 to 30 percent of comment on adding a specific locaUor

A R i1.11:. b b t)
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restriction for unmonltorable areas in MSWLFs, except In the rare health and the environment can be
the final rule. circumstances described above, the weighed by considering the proximity of
Section 258.50(b) specifies that ; Agency Is proposing to ease the burden " human and environmental receptors.

ground-water monitoring requirements of this requirement by phasing in the design of the landfill unit age of the
of 1258.50 through ft 258.55 will be ground-water monitoring requirements landfill unit and resource value of the
suspended for owners and operators ' over time. The Agency is proposing this '' underlying aquifer. The Agency believes
who can demonstrate that there is no approach because tbe thousands of that ground-water monitoring is critical
potential for migration of hazardous wells that will be needed at the -t existing facilities that pose a threat to
constituents from the landfill unit to the approximately $m existing MSWLFs human health or the environment and
uppermost aquifer during the active life, are expected to cause shortfalls in the
closure, or post-closure periods. The availability of competent
requirements of ft 258*6 through * hydrogeologists and drilling companies «̂ fn!iMt'

* fBfô U J 258*8 are never suspended, however. who must assist the owner or operator P°"ID**' . 4 . . . .
• iHPJB The proposed limited suspension of the In sampling and analyzing the landfill's « • State does not set a schedule of
' BHSP3™ ground-water monitoring requirements bydroseology, provide recommendations compliance for MSWLF units,

provided in the ft 258.50(b) Is designed . on weU placement drill the appropriate 1258*0(d) specifies a compliance
for MSWLF units located in ; bore holes and monitoring well holes. schedule for owners or operators of
hydrogeologic settings that prevent • and install the monitoring wells. landfills. This "fall-back" schedule is
leachate migration to ground water for , Furthermore, the Agency recognizes based on distance to the nearest
very long periods of time. In such a that the {roper review and evaluation of drinking water Intake. While this
setting, leachate from the MSWLF proposed ground-water monitoring method of setting priorities does not
should not be able to reach the . programs will place significant demands ascertain potential risk as well as the
uppermost aquifer during the active life, on State resources. Therefore, method outlined In ft 25&SO(c). it Is
closure, or during post-closure care. • ft Z5e,50(c) of today's proposal requires objective and easy for an owner or
Because of the very favorable States'to-Mtablish compliance operator to determine.
hydrogeologic conditions, such settings schedules for each faculty within six
are highly desirable for the location of •, months of the effective date of this rule.. 2. Sections 258*1-85 Overview of
MSWLFs and the Agency wishes to • This six-month period Is the maximum Ground-Water Monitoring Requirements
encourage the use of these settings. amount of time that a State should take - . , nrODo«ed Criteria r*vUion*
Furthcnnore, requiring ground-water In setting compliance schedules. The *°il. . m*»??°"i"J.2!_,_IJr~.n?JL
monitoring in these settings would place sooner an owner or operator knows ****** * ivitfm of »°j»*torif8 "ells *>
an additional financial burden on the when the MSWLF must be In ?•£'' *?****nBW MndJeJS«tin«
owner or operator with very little added compliance with the ground-water MSWLFs. The proposed Criteria
protection to human health and tbe monitoring requirements, the better the revisions also provide procedures for
environment The financial burdens necessary activities can be planned. The sampling these wells and methods for
placed on owners or operators in these Agency has set goals for the percentage . statistical analysis of analytical date
settings would be high because of of existing units that must be in derived from the well samples to detect
Increased drilling costs caused by the compliance after the effective date of, the presence of hazardous constituents
extreme depths to ground water that an this rule. Within two yean of the h released from MSWLFs. The Agency Is
typical In these settings. effective date, 25 percent of the existing proposing a two-phased ground-water
The Agency intends to ensure that landfill units must be tn compliance; monitoring program and a corrective

there Is a nigh degree of confidence In within three_years of the effective date, action program. This phased approach
the demonstration that no leachate will 60 percent ofthe existing landfill units to ground-water monitoring allows '
reach the uppermost aquifer before an must be In compliance; within four years proper consideration of the transport
exemption from the ground-water of thtfeffective date, 75 percent of the . characteristics of MSWLF leachates in
monitoring requirements Is allowed existing units must be In compliance; around water, while protecting human
Therefore, today's proposal requires that and all landfill units must be In health and the environmenLAs shown
the demonstration be conducted by a compliance Within five years of the ta p^ ^ ̂  prop0ied monitoring and
qualified geologist or geotechnical affective date. Any new unit must be In «•»• »• ««• F*V*~ _*•*_
engineer based on site-specific compliance with the ground-water
hydrogeologic Information or, when monitoring requirement* before . ^?ae/^TJt. ii*,that is insufficient based on accepting waste. problem of ground-water contamination
assumptions that maximize the nte of States should set compliance as the evidence of such contamination
hazardous constituent migration. schedules for each facility based on an Increases, thereby keeping down costs.
While ft 258*0(a) of today's proposal evaluation of the potential risks posed . atuMo cooc seso-so-u • .

requires ground-water monitoring at all by the facility. Risks posed to human

ARI02656
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The proposal requires that all new . triggers the next phase of ground-water and gas lines, that would be impaired or
and existing MSWLFs begin their monitoring, it would be appropriate for destroyed by well installations in the
ground-water monitoring programs by ..the State to set a monitoring frequency area. Other factors can affect the exact
complying with the Phase I monitoring the same as tbe minimum frequency placement of monitoring wells. In some
requirements. When a change in ground- designated for the operating period. hydrogeologic settings, perched water
water chemistry is indicated by an . . . Comments are requested on whether tables and/or other hydrogeologic
Increase or decrease of two in more of individual monitoring wells at a landfill phenomena may cause leachate from an
' parameters (l) to (15), or when any one unit should be allowed to be In different MSWLF to travel horizontally for a
of parameters (16) to (24) or the volatile . phases Of monitoring. The Agency Is not significant distance before reaching the
organic* (VOCs) listed In Appendix I is proposing this option today, but believes uppermost aquifer. Therefore.
detected at statistically Significant that this option could be appropriate In ft 2S8*l(a) specifies that tbe State may
levels above background. Phase n situations when the unit Is very large, select the closest practical distance
monitoring Is triggered. Phase n requires and only a few monitoring wells have downgradient from the waste
monitoring an expanded list of , triggered the next phase of monitoring. management unit boundary or the
hazardous constituents (see Appendix Once corrective action bad been alternative boundary (as specified by
n). If any of the Phase Q parameters an triggered In one well, however, all of the tbe State) if tbe State determines, based
detected at statistically significant ground-water surrounding the particular on site-specific hydrogeologic
levels above background, the owner or' unit would be subject to corrective . evaluations required in ft 258*1, that tbe
operator must compare those levels to action provisions. uppermost aquifer would not be affected
tfae appropriate ground-water trigger ; a. §253.32 Ground-Water Monitoring directly beneath the appropriate
levels. The State will set tbe ground- Systems. Section 258*1 of the proposed boundary by release of leachate from
water trigger levels as specified In Criteria specifies requirements tbe MSWLF.
1258.52. These "trigger levels" trigger pertaining to appropriate methods for In some cases, several discrete units
the assessment of corrective measures constructing and placing ground-water may constitute the MSWLF. Because of
ud establishment of the ground-water < monitoring wells. The purpose of these topographic conditions and design
protection standard. Corrective action requirements IS to ensure that limitations, constructing discrete cells
continues until the owner or operator consistent, reliable ground-water may be the only means of constructing a
demonstrates compliance with the monitoring systems are Installed at all landfill on the property. Section
GWPS for a period of time determined MSWLFs. Tbe Agency has specified the 258*l(c) states that separate monitoring
by the State to be appropriate, based on use of well systems because other systems are not required for each
site-specific factors. The Agency Is technologies may not be as reliable as landfill unit at a multi-unit facility if the
considering changing its Subtitle C - well systems for detecting changes in State approves the grouping of units.
(requirements from a three-year period to ground-water quality. In making this Such approval would be allowed only If
' one that Is site-specific. EPA requests .. determination, the Agency reviewed the multi-unit ground-water monitoring
comment on the appropriateness of a many other methods of ground-water system will be protective of human
minimum period of compliance for monitoring. Including resistivity, ground health and the environment If local
Subtitle D. . penetrating radar, and lysimeters. conditions make It infeasible or
The Agency Is proposing that ground- Detailed discussions of the strengths impractical to install a monitoring

water monitoring, once Initiated, " «nd weaknesses of these methods for system around each landfill unit, the ,
continue through post-closure care. use In monitoring ground water at State may allow the grouping of units
Adequate post-closure can Is essential MSWLFs are provided in the • within one monitoring system. Facton
for continued protection of human ; background document for Subpart E of that the State should consider when
health and the environment, and ground- today's proposal. • i deciding whether mon than one unit

' water monitoring Is necessary In ! The monitoring well system must be- should be within a monitoring system
determining the effectiveness of post- designed so Jss to monitor the • Ihdude: the number of units, the spacing
closure care. The Agency has nit Set , performance of the landfill design In of the units, the orientation of the units
minimum monitoring frequencies during terms of Its ability to meet the design • to one another, the age of tbe units, and
the post-closure period. Instead leaving goal (« defined In ft Z58.40(b)J in the - the hvdrogeologlc setting. The State
that determination entirely up to the aquifer at the waste management unit should not approve the grouping of units
State. This decision was based on the boundary or the alternative boundary as within one monitoring system If the
Idea that the appropriate frequency at specified by the State pursuant to downgradient portion of the system..
which to monitor during post dosun . ft 258.40. As such. Well location Is linked would be located mon than 150 meters
will vary significantly not only among ' directly to the performance standard for from any landfill unit
units, but also over time. Site-specific tbe design ofthe landfill unit. If the unit : The Agency does not believe that
Information should be evaluated by the Is designed to meet the design goal at there are any differences between
State when determining post-dosure the waste management unit boundary, MSWLFs and hazardous waste land
monitoring frequency. Factors that wells should be Installed at the waste disposal unite with respect to the lacton
should be considered by the State management unit boundary. On the used to determine appropriate types of
Indude the hydrogeology of the site, the other hand. If the unit is designed to ' well materials or well construction
age and design of the landfill and the ., meet the design goal at an alternative techniques. Therefore, today's proposed
operating history of the landfill During i 'boundary, the wells should be Installed performance Standards for ground-water
the early years of post-closure care («̂  at the alternative boundary. • monitoring system design found in
10 years). It may be appropriate to Section 258*1 allows the placement of 1258*l(d) an similar to those specified
monitor as frequently as during the wells at tbe closest practical distance for hazardous waste disposal facilities

(<) opera ting period. In many cases It may . , from the waste management unit or In 40 CFR Part 264.This similarity
si-"be appropriate to lessen the frequency '' alternative boundary to account for the ensures consistent design and

of monitoring In the latter years of post- , presence of important structures, such construction standards for monitoring
dosun care. If during post dosure a unit '. as run-off controls, anchors for liners, wells at all RCRA landfill facilities.
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Because hydrogeologic conditions by the State that is an Indicator for promulgated on September 24,1988
vary widely from one site to another, it protection of human health and the FR 33992.34008,34014.34028). *
is not possible to establish requirements environment, or (4) background levels, If Second, the levels msut be based
specifying the exact number, location, such levels an higher than " scientifically valid studies conducted
and depth of monitoring wells needed to concentrations under (1), (2), or (3), or if accordance with the Toxic Substanc"
adequately monitor ground water in the concentrations under (1), (2), or (3) have Control Act Good Laboratory Practii
aquifer. Such requirements an not been established. Standards (40 CFR Part 792) or o *
dependent on actual site-specific aquifer The MCLs an maximum equivalent standards. The Good
and geologic conditions. Therefore, In concentrations of contaminants allowed Laboratory Practice Standards f
ft 258*l(e) the Agency has proposed In water used for drinking. They an good laboratory practices for co
that specifics of the system be based on based upon toxidty, treatment studies related to health effects, .
aquifer thickness, flow rate, and flow technologies, and other feasibility environmental effects, and chemical
direction, and the characteristics of the factors such as availability of analytical testing and are Intended to assure •
material overlying the aquifer. For methods. The MCLs an set following an quality data of integrity. In addition;
example, a complex aquifer flow system analysis based on health considerations Agency guidelines for assessing the'"
may requin multilevel wells to as guided by the SDWA. health risks of environmental pollutari
effectively monitor ground water. A . The use of MCLs Is consistent with (dted above) dte several pubUca
facility located in an area of very low current ground-water protection • that outline procedures for evalua
hydraulic gradient may be better standards under 40 CFR Part 284, studies for scientific adequacy and
monitored by a ring of wells, since Subpart F (Releases from hazardous statistical soundness. Third, for •
mounding could cause contaminant flow waste disposal facilities). Under the carcinogens, these levels must be
In all directions. 1988 Amendments to the SDWA. MCLs assodated with a risk level within
b. Section 258*52 Determination of must be set for 83 specific contaminants protective risk range". (See dlscusst

GAS No.

S-1.

78-01-6.

Under ft 258*2 of today's proposal
the concentration limits for the trigger

Chemical nviw

Arsenic.
Barium

Carbon wnwhtortd*-.
Chramhm (til),———.
Chromium (\rT)-——
p«m-Dtchlorob«nz»n» „
1,2-DteNofMthvtt—

Unctan*——
Mwcury——
MMhoxychtor..
S*l«niufli.
SihMT.
SKvM (2.4.5-1
ToxapfwM.

TricNoro«fhyf«M
Vtaji cNoricto.

Ground-Water Trigger Level This by 1989 as well as for any other Section DCD.l.a. of today's preamble
section discusses what procedures the contaminants In drinkir* water that concerning the design goal and EPA*'
State must follow when establishing may have any advene effect upon request for comment on alternative
appropriate trigger levels. Trigger levels people's health and that are known or ranges.) Finally, for toxic chemicals fcjj.
must be established by the State before anticipated to occur In public water cause effects other man cancer or'
the Phase I monitoring program is systems. Currently, there are 28 MCLs mutations, the levels must be e
initiated. The levels established are promulgated: relevant MCLs to these concentration to which the human
health- and environmental-based levels requirements are listed below in Table population (including sensitive
that are determined by the State to be 2. subgroups) could be exposed on a
indicators for protection of human ' basis without appreciable risk of
health and the environment When TABLE 2—MAXIMUM CONTAMINANT deleterious effects during a lifetime.'
appropriate, these levels an based on LEVELS These criteria will ensun that the „.
promulgated standards; otherwise, they ' ___________,____ level represents valid and reasonable.̂
are established by the State on the basis
of general criteria described below.
Contamination exceeding trigger

levels indicates a potential threat to
human health or the environment that 7i3J3_
may require further study. Therefore, the 744o-4»-e..
owner or operator must conduct an ?5r?*:5
assessment of corrective measures "
whenever concentrations of hazardous
constituents in the ground water exceed 107-oe-i
trigger levels. Trigger levels provide the Z5"25~l
owner or operator a point of reference
for suggesting and supporting alternative „ „. __
remedies during the assessment of 743Ŝ 97-a_
corrective measures (see preamble 2r***
discussion for ft 258*8). Trigger levels
must be distinguished from ground- 93̂ 72-__
water protection standards, which an eooi-35-2—..
established during the remedy selection £•*?•*
process.

MCL estimates of levels in ground water
frofli. are safe for human consumption.

Health-based levels that have
°'jj* undergone extensive Agency scientific;
205 review, but that have not been formaflr
.01 promulgated, are available for many '̂ SgL,
.005 chemicals. The four criteria proposed te
•°£ . ft 258.52 and discussed above win
OTS enable the State to use these
!oos nonpromulgated levels to derive trigger
.007 levels. Appendix m provided health-̂
•°°°* based levels that the Agency believes
"JJi meet these four criteria for selected
!oo2 hazardous constituents. These levels
.1 may be used to determine trigger levels/
•JJ EPA established these levels by an ;::T

' oJ assessment process that evaluated tfcir
!oo5 • quality and welght-of-evldence of
•2 supporting toxicological
jjj* epfdemlological. and clinical studies..

These levels are discussed below.
For noncardnogens, health-based

levels are: (1) Maximum contaminant The Agency Is proposing that health- limits based on Reference Doses (RfDs)
levels promulgated under ft 1412 of the based concentrations established by the have been developed by the Agency's .;
Safe Drinking Water Act or (2) if an State be used for the trigger level when Risk Assessment forum. An RfD Is an v
MCL has not been established, the MCLs are not available. These health- estimate of the dally exposure a "̂
concentration limit is a health-based based levels must meet four criteria sensitive individual can experience ' *
limit established by the State that meets listed under ft 258*2(b)(2) (Mv). First without appreciable risk of health
the proposed criteria described In they must be consistent with principles effects during a lifetime. The
ft 258*2(b)(2) (i-iv), or (3) If levels under and procedures set forth In Agency experimental method for estimating thfr
(1) or (2) are not available, the guidelines for assessing the health risks RID is to measure the highest test dose
concentration limit is a level established of environmental pollutants, which were for a substance that causes no
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iiatistically or biologically significant weight of evidence of cardnogenlcity is Technical Information Service. The
effect in an animal bioassay test The weaker an known as Class C, or background document for Subpart E
RID is derived by dividing the "no possible human carcinogens under the contains further Information on IRIS.
observed adverse effect levd" (NOAEL) Agency's guidelines. If MCLs or other health-based levels
by a suitable scaling or uncertainty Examples are Included in Appendix IH meeting the proposed criteria an not
factor. Confidence in the RfD Is to illustrate how the States may use available or cannot be developed for use
dependent on a number of facton. RfDs and CSFs to set trigger levels. For as trigger levels, ft 258*2(b)(3) allows
Including the quality and duration of the carcinogens, Ifae State may use the CSF the State to establish a trigger level that
animal study. The derivation of RfDs to determine a trigger level anywhere acts as an Indicator for protection of
fass been evaluated and verified by within the protective risk range. (See human health and the environment In
internal Agency review. Applying the discussion in Section DCD.l.a. of today's many cases, partial data or date on
standard drinking water exposure preamble concerning the design god structural analogs will allow the State to
assumptions (i.ê  a 70 kg person drinks . and EPA's request for comment on estimate whether tbe detected level of a
two Uteri of water a day for 70 yean) to alternative risk rangesj contaminant is likely to cause a
RfDs yields the ground-water : ,,. The Agency believes that the - problem. In other cases, other
concentration limit Appendix m lists protective ride range Is appropriate for contaminants will be present at nidi
the RfDs (mg/kg-day) for several setting a trigger level for carcinogens levels (triggering an assessment of
hazardous constituents. * without s MCL For new MSWLFs. the . corrective measures in any case), and It
The use of the RfD Is appropriate only State should consider using the same will be dear that the constituent for

for noncardnogenic constituents. EPA risk level for trigger levels as was used which no level Is available Is not a
science policy suggests that no threshold for the design goal For example, if the driving factor In determining the risk at
dose exists for carcinogens; In other ; MSWLP was designed tomeet a IxVT* the site, even under worst-case
words, no matter how small the dose. ; risk level at the chosen boundary, then assumptions concerning its toxidty. fa
some risk remains. The dose-response the MSWLF should be triggered Into an auch cases, tt may not be'necessary to
assessment for carcinogens usually assessment of corrective measures once spedfy a trigger level for that
entails an extrapolation from an that risk level (for carcinogens with no constituent
experimental high-dose range when MCL) is exceeded For existing Finally, background concentrations
carcinogenic effects In an animal MSWLFs, to ease Implementation, the may be used as the trigger level when no
bioassay have been observed, to a dose Agency suggests that the State choose health-based level or Indicator Is
range where there an no observed one risk levd to be used at an MSWLF available or when background Is higher
experimental date by means of a for all carcinogens that do not have an than any health-based level
preselected dose response model The MCL, The State may consider choosing c. Section 258.53 Ground-Water
carcinogenic slope facton (CSFs), a risk level to use at all MSWLFs within Sampling and Analysis. Section 258*3
estimated by EPA's Carcinogen .. the State. As discussed in the preamble of today's proposed Criteria revisions
Assessment Group, may be used to discussion for the design goal tbe includes requirements for consistent
calculate a dose that corresponds to a Agency is requesting comment on two sampling and analysis procedures that
given risk level by dividing the risk level alternatives to the protective risk range, an designed to ensun accurate ground-
(e.g., 1 x 10-«) by the CSF. CSFs for Any change Made to the proposed water monitoring results. Also icduded
selected carcinogens are provided In design goal criteria would most likely be In this section are requirements for .
Appendix HI This dose is called a risk- : made for the trigger level For example, determining ground-water flow nte ana
specific dose (RSD). An RSD Is an If a fixed risk level of 1 x tO~* was direction, establishing background
estimate of the dally dose of a required as • design goal then the . ground-water quality and applying
carcinogen that over a lifetime, will trigger levels for carcinogens without appropriate statistical analyses to detect
result In an incidence of cancer equal to MCLs would also be required to be set any changes In ground-water quality
a given risk level atlxlO~*.o^.-.,,,«•. , --.•- beneath an MSWLF.
The ground-water concentration, in ,• RfDs and RSDs will be available soon Section 258*3(a) requires that the

milligrams per liter, can be calculated by: through the Integrated Risk Information sampling and analysis techniques used
multiplying the RSD by the average : System {BUS),* Computer-housed. by owners and opera tors of MSWLFs be
adult body weight {70 kg) over the electronically communicated catalogue sufficient to provide an accurate
average water Intake (two liters of of Agency risk assessment and risk representation of ground-water quality
water per day). Chemicals that cause management Information for chemical In the uppermost aquifer beneath the
cancer also may evoke other toxic • • substances. IRIS Is designed especially landfill. At a minimum, these procedures
effects. These constituents may have „ for Federal State, and weal • ' must address sample collection.

', fjteS both an RfD and RSD available. In these „ .environmental health agencies as a .preservation, shipment chain-of-
* fiiw cases, the lower level (Le.. mon source of the latest Information about custody, and quality assurance and

protective) should be used as the trigger Agency health assessments and quality control (QA/QC). The Agency
level. . . . . . . .., regulatory decisions for specific recommends Chapter 2 of the "RCRA
EPA has developed a dassification , chemicals. The risk assessment Technical Enforcement Guidance

scheme for carcinogens based on the information (I.e., RIDs and RSDs) Document" [TEGD) for use tn complying
weight of evidence for cardnogenldty, contained In IRIS, except as specifically with this section. Although this chapter
This scheme Is presented In the noted, has been reviewed and agreed of the TEGD contains a number of
Agency's cancer guidelines (51FR 8992). upon by intra-Agency review groups, references to the hazardous waste
Appendix HI includes the class for each and represents an Agency consensus. requirements tinder 40 CFR Part 284. the

. carcinogen listed. Known or probable As EPA continues to review and verify recommended sampling and analytical
h A human carcinogens are designated as risk assessment values, additional procedures an appropriate for any solid

b \ J*' Class A and Class B carcinogens. chemicals and date components will be waste disposal facilities, including
respectively, under the Agency - added to IRIS. A hard copy of IRIS soon MSWLFs. These recommendations
guidelines. Constituents for which the will be available through the National provide dear descriptions of how to

flRI02560
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conduct ground-water sampling and gradient these assessments may be ground water between the unit i
analysis and also allow the use of fairly infrequent At facilities overlying property boundary, thus leavuv <
alternate procedures on a site-specific aquifers with mora variable ground- uncontaminated ground water K_f
basis. Therefore, by recommending the water gradients, more frequent which to determine background grc I
TEGD, the Agency is not ignoring the assessments of flow rate and direction water quality. The State would be *. J.
use of alternate procedures that are may be required, based on to set background values for this iits>
consistent with the level of performance measurements of piezometric surface Background ground-water quality sui
reflected in the TEGD. taken at least semiannually. Ground- be based on actual monitoring data I
In the RCRA Subtitle C program, the water flow rate and direction data the aquifer of concern- A State may. I

Agency has observed problems with should be presented in the form of a have well date from another landfill s
ground-water sampling procedures, flow net that overlies the same aquifer, or th*r
monitoring well network design. Today's proposed ground-water data may be from another type of * I
laboratory analyses, and data sampling and analysis procedures also from which the State can obtain da; J
interpretation. EPA believes that a indude requirements for establishing The reader Is referred to the backgrou
rigorously enforced, comprehensive background ground-water quality. document for Subpart E for a full jtf
quality assurance program based on : Information on background ground* discussion of this provision. •• I
sound quality objectives and backed up . water quality is essential for The requirements for applying thi I
with an appropriate set of reference ' \ determining whether the presence of . statistical procedures contained in "ffi
methods and procedural guidance will monitoring parameters or constituents ft258*3(n) are the same as the -iH!
assist in remedying these problems. As beneath an MSWLF Indicates leakage procedures proposed on August 24. "I
a result tbe Agency Is considering from the landfill unit Section 258*3(e) for hazardous waste disposal factilt I
adding QA/QC requirements to the requires the owner or operator to under Subtitle C of RCRA (sec 52 Fk t
sampling and analytical methods for establish background values for those 31048). The Agency believes that thai
Subtitle C facilities under ft 264-B7(e). To monitoring parameters* or constituents revised Subtitle C procedures are al 1
avoid duplicating the problems of included in the monitoring phase appropriate for MSWLFs and provli I
Subtitle C. ft 258*3(a)(5) of today's applicable to that MSWLF. For example, sufficient flexibility to allow effecth J
proposal requires that QA/QC if the MSWLF currently is In the Phase I State Implementation at MSWLFs. Tbi
procedures be included in sampling and monitoring program, background values final statistical procedures promulgrt
analysis techniques. Owners or must be established for all of the Phase I under ft 258*3[h) will reflect comnu I
operators should refer to EPA guidance parameters. Background values of all of received on this proposal as well as 1
on 'Test Methods for Evaluating Solid the Phase n parameters must be final statistical package promulgated:
Waste (Physical/Chemical Methods)" established If Phase H monitoring Is under Part 204. - ~*1
for information on QA/QC procedures triggered. The minimum number of The required statistical procê  I
(Ref. 34). ' background samples needed to fulfill the comparing background ground-* )
Section 258.53(d) of today's proposal statistical requirements will depend on quality data to those samples taKbrfV

requires that ground-water elevations be the statistical procedures selected. downgradient wells an included In
measured immediately prior to Background ground-water quality today's Criteria revisions to clarify f
sampling. In addition, tbe owner or must be established tit wells that are purpose and timing of statistical
operator must determine the rate and hydnullcally upgradient of the MSWLF, comparisons and their relation to in-
direction of ground-water flow in the except as allowed In ft ft 258*3(0 and ground-water sampling events at -;J
uppermost aquifer each time ground- (g). Section 258*3(1) states that • MSWLFs. These requirements ensui I
water gradient changes. These background quality at landfill units may that statistical comparisons of anal] J
requirements for determining ground- be based on samples from wells that are results between background and
water flow rate and direction an not upgradient from the landfill If . downgradient monitoring wells win be
Included to ensure that any unexpected hydrogeologic conditions do not allow 'made promptly after earn sampling "1
changes In these parameters will be the owner or operator to determine what event and will cover all applicable I
recognized and that changes In the wells are upgradient and sampling at parameters and constituents at i
location or spacing of monitoring wells other wells will provide an indication of MSWLFs. For further discussion of tbe
will be made as needed to maintain the background ground-water quality that Is statistical requirements, the reader i *|
integrity of ground-water monitoring as representative or more representative referred to the preamble for tbe I
systems. Ground-water flow rates and than that provided by upgradient wells. proposed Subtitle C procedures founJ
directions may vary seasonally or over a Areas with no hydraulic gradient and 52 FR 31948. _•-
number of years due to human-made or those with reversing hydraulic gradient d Section 258.54 Phase IMonitorir*
natural causes and. because the spacing ~ (such as those Influenced by tides) are . Requirements. The Phase I monitor!) I
and location of wells are highly examples of hydrogeologic conditions parameters proposed today In ft 258*1
dependent on these parameters, the that could make it impossible to were developed with the dual objectivi
Agency has decided not to nly entirely determine which direction is upgradient of providing a reliable means of . -̂
on the measurements of these Section 258*3(g) of today's proposal detecting the possible presence of I
parameters made prior to well gives the State flexibility In determining releases from MSWLFs while avoidi J
installation. In selecting a site-specific background ground-water quality on a unnecessary analytical costs to tha
frequency, le.. tied to changes in site-specific basis when such levels regulated community. The proposed &
ground-water gradient the Agency has cannot be measured on the facility. An of Phase I parameters Is consistent* I
attempted to strike a balance between example of such a situation would be a the results of research conducted un f
areas where aquifers exhibit no landfill unit that is leaking and causing a the direction of EPA's Office of ,
variability and those that exhibit mounding effect (where leachate Is Research and Development and <
frequent changes in flow rate and flowing out of the unit in all directions). Institutions. These research resm f
direction. At facilities that overlie If the leachate flowed far enough from reveal that Phase I parameters (l)-(l I
aquifers with little or no variability in the unit it could contaminate all of the are reliable indicators of ground-water

A [}! 0 L 5 6 i 1
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-̂ ,-- -—_ Wflter monitoring under Subtitle C of taken on a quarterly basis. The Agency those constituents that have exceeded
**̂ JHJH RCRA, and b particularly applicable to believes that the presence of hazardous background concentrations.

Subtitle D, under which the practicable constituents over background signals Under ft 258.55(g), If the periodic
capability of the owner or operator can the need for « more thorough analyses of Appendix n constituent
be considered. The Agency realizes that assessment of the ground-water reveals additional constituents In tbe
It can be very difficult to prove that condition, necessitating more frequent ground water that are present at above-
error in sampling or analysis caused the monitoring than for Phase L Thus, the background levels, the owner or
indication of a statistically significant Agency Is proposing quarterly operator must notify the State within 14
increase above background levels of a monitoring at a minimum to provide the days and. within 90 days, must submit a
ground-water monitoring parameter. If earliest possible indication of when the report on the concentrations of these
such an error were to occur and could trigger level has been excceeded. This new constituents. The MSWLF also
not be proven to be the cause, a unit approach Is consistent with the must begin monitoring these new
would be triggered Into a higher and approach taken in other Agency ground- constituents at the minimum quarterly
more costly phase of ground-water water monitoring programs, such as rate, which Is required for all Phase n
monitoring. The owner or operator under Subtitle C of RCRA. More parameters that have exceeded
would be forced to pay for a more costly frequent monitoring may be required by background levels. Under ft 258*5(h). If
monitoring program for an indefinite the State depending on site-specific any Phase n parameters an detected at
time period, with no added benefit to • conditions, such as ground-water flow concentntions that exceed the ground-
human health or the environment MtM tnd (HrectionsTThe Agency " water trigger level the MSWLF owner
AUowlng a unit to revert to a previous considered alternatives that would or operator must notify the Stete of this
phase of monitoring when no ^ requin more stringent minimum finding within 14 days. The owner or
constituents have been detected above frequencies, but these alternatives operator of the MSWLF also must begin
background levels eases the financial. would have been unnecessarily *° assess corrective measures as
burden of the owner or operator without D11Kleilsome at sites where ground water **$**** md*T * 258-M and continue to

proposed, based on tbe concept that the 23EŜ SiS. SSJ£?rf *« an increase over tbe ground-water
appropriate time period should be site- S?£5.ft)SSR etp*bmiar °f trigger level was caused iye. sampling
specific. A minimum time period also , ™« rep«a«a communiiy. or analytical error or by a source other
was not proposed, but the Agency In addition to the quarterly monitoring ^ Ĵ usvVLF. The rationale for
requests comments on the for those ĉ tituents exceeding induding this demonstration In today's
appropriateness of a minimum time background. | Jt58.55(d) requires that proposal Is provided under the

™REH_ P̂ od. each MSWLF monitor ojer Phase n discussion of the Phase I monitoring
S5a It should be noted that the criterion constituents (Appendix 0 constituents) program in this preamble.
Bd""""n for returning to Phase I monitoring (le., on a periodic basis to determine If any

background levels for Appendix U additional constituents have entered the J Section 258*6 Assessment of
constituents) Is consistent with those for ground water at concentrations that Corrective Measures
facilities that have never entered Phase significantly exceed background levels. An assessment of corrective measures
n monitoring. Therefore, an MSWLF The frequency for monitoring these |g required whenever concentrations of
may not return to Phase I monitoring other Phase Q constituents is determined , hazardous constituents In the ground
merely by maintaining concentration by the Stete. These periodic analyses water exceed trigger levels. Trigger
levels at the trigger levels that Initiate are essential for.use in determining' . levels are health- and environmental-
corrective measures assessment whether the design of an ongoing based levels established by the State as
Instead, before returning to Phase I corrective action program must be indicator! for protection of human
monitoring, the concentration levels for changed to accommodate the treatment health and the environment (see
Appendix 0 constituents must be at or or removal of additional constituents. .preamble discussion for 1258*2).
below the background, which Is the The Agency considered requiring annual The Stete shall specify the scope of
level that Initiates phase n monitoring Appendix H analyses at all MSWLFs, the corrective measures study. Factors
for a reasonable time period determined but the Agency believes selecting an that generally may be appropriate an
by the State. . . appropriate frequency based on site- listed In ft 258.56(c). The purpose of the •

If any Appendix H constituents are _ specific factors Is essential given that assessment is to study potential
detected at statistically significant Phase Q constituent analyses may : corrective measures. In general the' • "
levels above background, ft 258*5(0 approach *3,000 per sample. The extensiveness ofthe assessment (La*
requires the owner or operator of the "practicable capability" of the owner or the number and type of alternatives
MSWLF to notify the Stete of this fact in operator needs to be considered. The evaluated) should be commensurate
writing within 14 days; and. within 90 . Agency's decision to allow State with the complexity of tbe site. (The
days of the finding, he or she must determination of the frequency for reader Is directed to the Background
submit to the State a report containing periodic Appendix H analyses also Is Document for Subpart E for a more
all data necessary for establishing a • based on the fact that site-specific 'detailed discussion of what may be
ground-water trigger level * conditions will have a significant Impact appropriate for specific situations.)
Section 256*5(0(2) of today's proposal on the release of any new constituents There may be some situations where a

requires that each hazardous constituent to the ground water from an MSWLF. limited assessment Is appropriate. For
that is present at levels exceeding The State also must determine the example, If the ground water Is known
background concentrations must be frequency for Phase n constituent to be Class m ground water (see
analyzed from ground-water samples analyses during post-closure care for preamble discussion for ft 258*7(0(2))

lfi/02662
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it:ij:[ii:ii]:rii.[ii3Liit itnimefa, iSLiiid anitid ol ™'S1!' 'Wl. '»™*i'ileire'id Iby the Ijilale JJEI ndim or isl.iininnti!,, to IthiEi iiEiiiJEiaiiiiLiiiEi • ,.
iBirpoBiinii to :EiE!iiii:liJLid con hun.iiiiiitkm] diitoriBUjaraijj: IJ.in Eliiratioiii ol tire i:Jii!ii.i)-u:|), (Bxtenit ]:irai::tii::iil:iliEi, JFurtliiKr iwleiinea itli.ul:
i£iiuii:u:i.iii:i!d wiitln luiiy iwninndid irenniedy LjacreteiB, itlie iixuilt m thin innaiM^ iniay mvy, ,vom n |jttn>igi| to hmiijEinoa liefilth •"•i :;'
evaluated In evaliuting the •HBC| *•» ***& «l«et*i »*"* the ;tl]ll! .nvirennwait and eonplv with ,„
perfamejEin of ttudi nneiedy,, tlwi owner ™ICI™I! ™ Uliyi}'!""*!'l!'!!!;" 1P™"LI13|I}'"! iiilandanLi for inii;:iJLi!iiJtiii!:[iit o:l 'iiMiLiitaa an
or opmlor ahodd evakiitti!: lius tihiicuiiaioiu ol: j| ;!,.»IIJ.i( |.id,|]l,. ^ inpedliadta ||i;!!!ilL!ill(d]. ' . .,-:.
npjriî i]:ii'in:ti!!:EiiE!!ia iEilr ii|]>iE!C]i.l]ii: riMEiiediiSLl JI,BI» fliiwiueir 01. ppei EIIIOIC itiusiy ue TIMMIW iitaicLiiLairdln rellffict lltie :[iuEiji;ir
teoliniciloi;ji!!n to this cont«.iii.iiinitioi]i E-IJIIIIIIEJOI na UEIIILBIOI.I IIILIIIULtraoiiiai ^ itedhiaiiaBl! 1:0111 [i<:niiEti] In of ntiiciiidiem: ,„;'
pft:ibli!i:Ei Itiein,!; aiiliEliriiiiiiiBi:!. !Dii:riLi];i| Itliia >t'' r j j ', ! , '"', '.'\ '; i, ' idiiiSLiiiLip i;i| :ti!:li!i!iiiei!i, iioiurof! otinilirijil, iniiill
!iiis.E!!i!ii:[ie:[|it, tine ownier out i[ipertiili»r ii[m.;y !!;!L"i™j? „. . iS!"1'1'""1™'-™-'1 [iaa,y aavis fflpprojirimle n:iii:[iii j[ii;[iieLii!t erf WIELD It BII IJSLiilt
need to conducl additional monitoring to «f« "« 'q ' i f" ' "!l " , T «" g«i»ratod by raiiEindial acttvllie!. '.
dmrBcle,!,!,!: ll,,! nahn,! and .xtnt otth. ̂ £̂£SX̂ Ŝ̂  Tta.tat .tuMlaid-pnMGdoD of L., , , B , , , -pluma of contamination. ! ! »l» wnedm hpaMl md |]tu, l((l]ll,iti;iHIM,l]1,...,ill. ., ,:

'n.Liaiyiuig! o:E IEL ri!iEiiiE!<[iy'ii pei'lbi'BMinUi i;>i if. VL ,1:1 . i ii |jenei*al iiiaiEiiiiitB daiiveii liroin. Ihi! ill
KlLiainliily, im:\ van d!.iiiaplemiBnihatliHi ([,,̂|]!E[" olr oni'nitiVl-î iE'il'iLlEii"iLe TOblii" etBtoto,, Tliln ovwNiiriiuia||: iiilJiLiiidaiul
may include an-aaaeiuimt of Ite accê aWHtr' of dtemaliveel Tina' " ri!(5|lli|1itl> «•»•*•• lo «ndude Ihoee
,!iil E,.: .veniisu i.:i achieving intended eoni deradm of community concern! In »»•""«» **\ m **•*•? 1l» 'j*

Hpna of containment, teeataent . dedilon Factor that (the State will one P»teeb«. bnl are mot diractly rahtad to J
litliiEitio:!). Of lEljinptciniiLl or liii!! .

i;j;n];iil:iliLi(!i[i1:n luntl ithii! diE'jjriiiEi 'I (miJE'r l.lii! 'nimnixitic'ii; Ji llillJiilll ill tli'i! ' <III: '̂ "i-"'51!!1"111 "" ' '"̂  wmrtiiiL /(!.n iiiiuiniplii .. ̂j
' ' "

.iiif ]:n-[)i:i!i:;tion iiLllfoidiii:! ]tnwii.iii:i linusiltl]. BJiid î̂ . ma> itiim.iii'ii lltie ''iiwiii' "or oE'iiE^Eir '"'ouLld l>» <n i-û iudi-iJiiiiiiitit to pnividii
' " '

yji .in)ui!i.;iK)]]L HLij!0][i]ii!i:i IEIULEIIJIII] i]biiiiiii[i)i luiii.i IM,. i....................t.... ii... ......................... ....<..... IMILIIJLLC; ij»n in iriiiciuLiriiiDEiiiicii. UIP ;;ini rii.m. J> „ . ., ., „ iMJBkUE! IjEIII. r]EIE!iEI!yLI]il! IJEII! irllrljier Ol ("[ilSti'BLuH; . . , ./, . i<, ,the envuonmenL In addibon. to (!l,r(!l|,olllit,, <am m mmt ,pedfic illeniate dnnldng water aurppljliiii in
iKOJUDLOlenitioni aJ]LC)iyLld tM! iEivisiEi ito ILEME! nMriiMkiiii^nii MIHIPUI.FIIIIHI 'iri}i<i.ini IFUI,IH^II^J!DI| lEirOuEir Î EI lEirâ raiEit IÊ 'P̂ EMIULÎ II no lEULliE^an^EMi ltd1 A\\. „ ., , ° .. |)NEII.iE.I]LI)IIIJ[ rl!l]EIIS1EI]l<Efa« JUBIEmi! EKjlllErlliEliBLI , lr .. \, „ , ,. „ , •••.illi[ri!qiiui!i]i[:y iiJEid i:)Eii]Eipili!:iEity in itionii niin.ry rinnai:liiE!ii niav in.cladi! li:iij[iovi!il]>v<E! giiEiiiin:! ̂ irmdEii' iiu-iid l:or drhiildLiij!; unntiur. '![)
optM-H tioni n in:l i:[ii3Linli!!ii!inc<=! luad thus liE'i-hiiioloiiiiiiii I'lie' Slaijn rain' Ibnow oiF .iijiiintli'Str i!:i:ii.ii],[)le wm\lt\ Ihe hmn'ti; tn DIE ,
extent to which lha technology haa baen todmolQBteithat hava ''limn nijii:i:>E!EiniFii]i' «>*« cootrola to prevent direct contact ;;

•-Ml
anniliiBgoiu (:oi]i(Lil:i(j]:iii. Tbu! ltBdn:iiic:iiJl cnnEiltajEBiEiatilaiEi ]finjl)l,!!ii:iii. Ilii! propoiieil l'li!]:iii! tli IMI call l>n :ri!M|UL[ri!i:l to ulrlaiiDi
IFi!i9iiiilt)ilii^ li:ii' thi!! r!!ii:ii!i:li EI! atri!it<B|j[̂  IL ;I«,[|.JJ<H(IE'] ;[i[!(|i[[ijrii';ii thisil nJtEir nil '•''"' liri^iind^ti'isiliEEr pfiEiliE^otiiniEi n t<i.ii<:ln.[̂ Li
IIJiillJiLIJi'Ll iELljE'1!) ill!' l.l.l.|]j!>ll.[|!]ri!!iE] illll iJE.MlEin '.fl. ]F1Bl'M]iiÊ ljLll'llll IliEl̂ U'l' tll9!iE'l]i I'VlllllI.EltlMjL tlllE1 l.EU9ll> 'Î ILIJI 1]̂! llipl!!'E.ljLllE!'0> il.ll UEII!1 T'E.IDI'Erljijr 0̂ | •i'î
•iibili.ty to oomnltnLict isLiml H]f»ii:ri5iljEt 1th,« ouir|]m>r ii«r m^iii-iiJcir iniunl unihunii: in riiixiirt ' 'l(! §M® n.i[:i:oî iJLn;;! tm itliit i-i!<:|ij.in!i][iiii:il.ii , j j1"1
. „__. ._ _|]' ..I1 i . ,_1_ _. ..1 _. ...r ._ ._ ||..|jj| Ikl. •. * " -" " * - -- J.lJ— . -I 1L. - 'I — .--.. 'I1!'!- — IF"'»; I ril«f< ,1'.. ... .. .......... .. .JL... " iMI

iil:oni,|!i!, or dijipon^il ,ni!!:vliN[!ii, antill nlioiillnl bit) lieiipliELiiiuiiiiileEl., (ietiEiî aiiiiiiii,!! the extant i)IF ncnd tndinii^all ,,...t
arpacily. l.licidair prapo>iiiiBd'!|! ,i!!i)iLiSi(l(l'|. ill' ll:ii! Site.'lis Jip|i««Mi«|ien ito liiiii nimedy.. IJEI IIOIBH f

'Ilia ,Aj:!i!i:ic;i' in piinrtlcidarly c^iiiLceiciieiii daltnniciiiciain nt inn y time dial ihuiEan t:n insn, cnrtnJln tiEicliLBJiiiid isiiipuscitii of Utiii ^
iiboui: ]:n)iii:nl:in.l i::ticinii»nDiai:lii!i ilinjuEicrtii linsii.liih iinr ItlriEi nair̂ ii'iiiiEiiDEiiiiilt ILÎ EI htalLoj;; msiniiid]', nii(i:h am llhn |)iniii:i:icj!ih'ln

" ' "" " birlhnnleaneiiilltuiciEiiKloiin i[iii]|inibililieinc»lprEtncindial liidniolciiiiiEtn,
P ilin'Stntisi iiiia]/'IrLlliieiiiiEtn to aoiiiua di!jj!iii!n r1 ' """"
" ' ' ' ' •'- " Mlttol

ith.Eii: thi!! Slate ma]/ :riE!(]'iiiii3! thiE! nn^'iiiEti' w.i' ij:[ip|i::,[i]ji!i].t tliuii iDEiiiiiEiiiiaran :iiEi(]iLiijr<!!<[i i... , .
: lo ooiiLEiidiii. ikiiiEii!! HEdniiitlind piEoponiEnil li IISII.̂ EI |'ii]||'3i| mr (a ||<l>] (iien "1"̂ l ol:hi!!r risiitiisiily ||oaln nni tl

ijinpiiiotii. Fur i!xnniple> IJEI iiioiEiie , , . . . < • ! « i. rificiiiiraniiisiilta iFoit GV/P'i' I'l'lthin the
ITOTII jjpE'OUiEid waider miiiy irelranis thiEiiii! i"i:i ^•"tEibliBhjcoiEiii't ol l.iiround-Vi'alei1 | JM;̂ ;̂ ,, 'j'lma, |]:ni nlaiiidanl. in!ltlinj!|
VOCii to l]3ia iiiJi iinleini nrpisdJEic iPlrcitectioui Slteindiurd praeeiiii ud Utin reiniedy nelectloni'
i!!coji!iiiioi:i!i coi'ilrol i[li!!VH:i!ii n TIE; biii tallsid T]:LI! pi'i]ipo!ii!i:l ji !!JiJEI.!i7 ()Lil.[i::ie E; On; pi [)i:iE!iin IEIÔ ILIJ: C'Eî icuLniEiii'tly
on th it iSiijr ii:t)-ip]:n']-. ;j!f!n(!ral n: ;|uini;:[ien:ii ii;.r iioliic'tioi] oiF |i>roi:'E!!i!ii!::si n:lltai:iin|| thii! <
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Section 125&57(b)(3) is the source Involve treatment, storage, or disposal and, therefore, practicable capability
control standard for remedies. A critical of wastes, particularly in the context of haebeei luted *a a factor for the State*
objective of remedies must be to reduce source control Actions. This standard to consider in establishing the cleanup
further environmental degradation by will ensure that mnnngfrmpnt of wastes time frame (see preamble discussion of
controlling or eliminating further during remedial activities will be 1258.57(4)). ID addition, as Mentioned
releases that may pose a threat to conducted in e protective manner. Hie previously, the practicable capability of
human health and the environment la Agency requests comment on the ftm* the owner or operator-may be
some cases, unless source control proposed standards for remedies. considered by tbe State- is defining to
measures are taken, efforts to clean up -Proposed 12S847(c) specifies general what extent tbe source of releases will
releases mav be ineffective. EPA is factors to be considered by the State ID Decontrolled,
persuaded mat effective source control selecting a remedy that meets the four Community concenv fe another factor
actions are an essential part of ensuring standards tor remedies. These factors. that tbe Agency believes mast be
the effectiveness and protectiveness of which generally are consistent with the considered by the Stete when selecting
corrective actions at MSWLFa. evaluation criteria specified in SARA. « remedy. It is very Important that tbe
The standard of f 256.57(b)(3) requires are discussed briefly below. He Agency community has confidence fe tfae

that further releases from sources of requests comment oa these factors. remedy, how It was efaotro, and tbe
contamination that may pose a threat to these lectors are meant to aid tbe party responsible for fcnplementatiim.
human health or the environment be • State* i& evaluating the data provided, Tbe racces* of tbe corrective action
controlled to tbe "maximum extent by the owner at operator as a result of process with regard to community
practicable." TWs qualifier is intended the assessment of corrective measures. involvement mar significantly affect tbe
to account for the practicable The general decision, factors are: (1} ,ifo™ of future MSWtFs In that
capabilities of the owner or operator Long-and short-term effectiveness and community
snd the technical limitations that may, . protect! veness, (2) reduction of future
insomecaaes.beancounteredin ŝet,ftjlmplement8billty,(47
schievsowcecfflotr(>ls.Fflc some very practicable capabffity of fteowner or
large MSWLFs. engineering solutions operator, tnd (51 community concerns. Ŝ̂ JCŜ nS •?.• . i^ . fmm A . . * . * *.. • * mncuT •Dtecuoir IUUBL •< •such as treatment or capping to prevent Tne first two factor* described tmder
further leaching may not be technically 125&57(c) ire directly Baked to the
feasible or completely effective to standards for the remedy. Tbe long- and
eliminating further release* shore short-term effectiveness and
health-based contamination levek. to proteetfvenes* ofthe remedy is a
luch cases* source control awy need to measure wwnetoer unman Beanh and
be combined with other measures; such tbe environment will be protected whOe
as plume management or exposure tha remedy Iff befog Implemented and
controls to be an effective and once It is completed Kelw Iff a measure
protective remedy. . of whether the GWPS can be met The
The Agency does not intend this second factor, the reduction of ftrtiuw

source control requirement to disrupt releases; should be coed b evaluating
solid waste disposal at operating bow wet) the scarce control standard
MS WLFr that have contaminated has been nwt, Tbe practicable capability
ground water. Tbe Agency believes that, of the owner or operator also may b*
until the MSWLF is closed with an , considered when eraluatiiig to what
appropriate final cover (pursuant to extent source control can be acbaevedr
S 258.40), other effective measures may The Agency believes that the
be implemented. Forexampfe ImplemeniabilUycf potential remedies winnquftaKafe or tocaipermns prior
depending cm the tourcefsfoffte . also mast beTcnkd̂ d by tfae State to consttjcmon. which may mcreasefte
releases), capping inactive ceBter unite when evaluating remedies. Facbn thai . time needed totâ ement the remedy.
may help to control further refease*. Ar may affect tha Implementability of a Proposed f 2SW7(dJ would requfra
mentioned above, phune management remedy tocludedipme degree of the State to spedfy a schedule for
and exposure controls also may be difficulty associated with constructing Initiating and completing remedial
needed, especially while the fadDry n> the technology. (2) the expected activities as a part of the selection oC
continuing to receive waste. operational reliability of the remedy process. This prwision. give* &e
The concept of effective source technologies. |3) the ayaflabffity of Statea the flexibility to prioritise

control a» a remedial objective, as necessary equipment and specialists, MSWLF cleanup* within, their borders.
expressed by thia remedy standard to and (4) the available capadty and The Agency believes that the flexibility .
125&57(b)(3); (s closely faked to the location of needed treatment, storage. these factors (described below) allow te
CERCLA preference for Superfmd and disposal services. essential considering the practicable
remedial actions that utilize '•permanent Tne practicable capability of tbe capability of many M&WFa. Further, Ibc

_ . solution* and alternative treatment owner or operator is another remedy Agency believes that the use of these
!g:J technologic* or resource recovery selection factor. As described abewhere , factor* will not in any way compromise

technologies to the maximum extent in this preamble, practicable capability protection of human health, or the..
practicable." includes both economic and teffo'̂ l environment. ' !
The proposed remedy standard b£ .capability of Ihe owner or operator. The The Agency la propping that the

125&57(b)f4) reqiiirn that remedial consideration of practicable capability State consider munecaua {acton to
activities that Involve management of allows the State & choose the remedy or determining tbe cleanup time frame.
wastes must comply with the combination of remedies that can meet First threats to human health or the
requirements for solid waste the overall goa) of protection of bumaa environment from exposure to
management, as specified in f 25&58(d) health and the environment This may contamination during implementation at
in today's proposed rule. Remedies may affect the timing of corrective action. the corrective action program must be

;**j
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. C'rou.iid-wal'Eir deiump operator of the MSl'WLlF. Theoe remedy a:Eid «l :i,_
I>E! hiii!iteiie() il' piroleEitiini i»i: capiahiliitieu iniduide both Ithe economic protection, standard. lh.it niunl, I>E(

human health and lltie anivi-ronnuEiiiit iind technical cupiibiliitiesi ol' this WIIKI- 11 ;:h:ii!Viid.
anniult be ieiuured Ciunreirit [(round- and operator to iLnJtiiite the coirreclive .,» c:,,,,,,/,. .....j..,,..,.,,. r,»11,.l,iHi.iFflliiiriri in
w«ter ««• and actual or potential action program. As mentioned .., ,.':';, |' ! *, ? ,
ecological damages must be identified previously EPA does not intend to , ' , ' human
Second the extent and nature of the tradeoff envlionmental or human health ft J", ', L • f „
contamination ahould be ooiii»ikl,ered to protection for cost considerations. The " J'l "' '" ' f' "'* ' "
determine what nmedies and time ma of practicable capability an a prelected Ae ui lhe use ol ta igpr
frames an technically feasible. ,̂'.y dedsicn factor wai! described '«'"«»''-J"»« *'•"'"' **"*•" generally uuie

The ruoivoe value of the eiurlleir. Uiii.iig Utie piraotioable capability
coiilaniiinnlted aqiuiitair in a thlid lEiuetor. of Hie owner or opmtor an woltl an oilier
Retouroi value iin broadly didwd u tha omit couidiiraljioicui l[e,|i|.. dijoiuiied icn
value oi[ tliiEi luquiifer an a ciLiniBii.t and. relation to ramouro! value) ixi • Where UCLi\ or other nuchi iitandlardn
future water nupiily Ifor doinenltio, cmxibinntioi], with the oIliiBr laotore ans iriol available, thi! State may rely on
induiiitrial. iiipiaiJIhiriiJl, and other dnincrlbed atevie to diBliBniuiiMB HIIEI WDni lurid IFtSDii in i:leve](j|»in|! guBULiid-
h«!!ii!!i:ici ill iiJi-Esii. Thjiiii piiciviliikini fljlown dlniiuuip tiime lErnoe, iLllowo itlus! State ito wmliBr prahBcUm iitiEiniiiEiriij): (««
Utie !:ilalen to biLliunoe itlmi! iienoiiLircw wiiluiB "duxiiiiB l:lii!i ccunibiLiiigifcioii oif ecliiiinii itlisit . ipreaimiile i:li.«:iueioni o:['l[>eteniniiul:io.ni
ol[ itlinEt al'l'eotEsdl poiuid wmler liijieinnl OIIB wlM iBllEncrlivdy incuil eiriElkiiRiitly proitect Tirî ger Lavalii for more talbrnuitioin
<E:oitiret:ljiviEi acUoii cpiitsi w determine lltie h uniaii health ii.nd itlnEi ij'iivii-iMuiiie.iii: and elxiul iU:Dn and RDSn], For
iBoirreclivi!! iiicl:io:n liniiif |n:i[iio<:l. SIIEI|IE:» ' eniiuiw Itliat ({riiKiindl-virn.tenMiEiiniE'dialJioiri i.n no:ni::ar<:i[io(je:na, \M !>tali!! iney iu;t isi
Itlneni can deiteirmijrie' and wquijns,, at a ccunpllislted. llevd. binned, on tlie Ri!i:i. lESlteteii have
ixuj[ii.[iuu]B. tliiiiit owniiern or i[ipeni.toiiii .... ,1...1,..,lll(11|.| t.M.[m ,,,,,,.1,. IL nn <K7t.\-\ itleKiibiilily to inelenl: u GWK wrlthin the
IjtnpliBinienil: Hie coinljiiialtioi] o; llt".'" "I|K" fcl ! (il "ll 11I111!1JI ";'""'"'"'"•' ,Broit,.rliw rl-ilc nururiB I EII-C uiri-nmbV. . 'lUTiinL" iirlliiniuhr hi(> '•iliiiih fill iif't'iiiril 11 LII UIK..VU.rv iii.uNb i IIJIIIIIE. i D(ri: ijiruiiujuu'ii;
wpl«cenient and corrective acUons that J ", f w Si ,Sbf discussion olErisk iranj:;e alternatives
UBiMl d ;diB.iMt y «id.iE reiMi I IIEI e hurt- and. -an tiuiau MEM l, r .IIJI.I.LI EIII i o HUE, rnn«irli'ir« I tmii ilF IViwrtniin Mm
loog. lenn protection of human health l»pJ«;ented in discrete phases. J his f f!,! J T j ;, j V '"E u«ltiauMUM
ancfthe environment When evaluating I|hl«d fl'lE"1'"!"̂  "My a rleo lhe time '•" I'W" ^̂ -
U,e pMouree value ofthe aquifer, Stales »U™»d to achieve the fanal cleanup. A variety of site-specific and/or '.
nhould coniiideii this vduue of the regional! u :i (it" "Plj:[i:uilC:l1 "yr"-' «Jiwire malt iruim.iBd.y-.ipiBCiJi.iB coiuiderntioiu ixuiy
iiriijLifiE'rj'iot iiiiiit itlu' Yiiilue of itlw iBortinm top'ortnuil lenivimiLinuenilml iprobleixui are |o.|]'t(ir j[n.to IJtie diBliBniniution of
oif ILhiB itquiJEeir al:[ecleti by itb.e fadlJilv- to «'ddl»ii»isd flrtt (uciteriion icneiiitnu-eii m,ay _ WithLin tha caiwei: rink iranjiie itlu.
addLiltliiiiii, .loniiJ viLliuBa with i-eiiped to l"1"1"1 "l(!l IIJI"B* "I|BB l!11""-81""̂ 1" dJiwaoiiiion of waler prolectioin Ditaiulahcl for a

c[ic[)ntai][iinii.ted iaquJLIiB.ni " ̂ !'Î -'III.'0(*1J- Tliiin plianed iitppiroadi himiirdaiao coimil:ltui!i:iiit will be • n
.......................laideiiBdi.. 1CIII!1!' I)IIB 'En(ip«sn*ly meoennary alt eutabliahed. Tbe ntioml appiropiriati!! levd,:
A ifEiicii-lliii factor to be iiiied! 'by tlni! n tale operalijriij iaipliitien to. pireveiilt thisi |f,,,r CHE,cer riiek inniitt lti« (ielenmiined. n
dlieteriiiLiiBAfi itlu!! ocHTectivi!' action time diaroplion ol iinlid wante dii!|)oiiii..!. llndtiii.1 thjrciujjili am niialyiiiii oiE IFacloiin reliuted to

ir..j!]tiiod Lit this! iivaihbitity of treatment 01: mcltioiui w«il«l inhviiiym include iite]>ji to e;H]:io«ire,, lurwaBiitaimly. and technical ••••
di.ii;poeal capadty for any waste prevent exposun to the contaminated Hniitatlon*, Proposed il 2UJ7(e) lists ^
][naii;{Ei|j:ed! dliirijctfi the iBiiirrecliivi!! iicliiniri ijsraiMid waler |e.|j. n: nli;i! alrtenui.live J!JV|B |f,,l[;|Oni t|,|., stale ntuiy connideir im -'

uiri. CupiuBiltjr iihoiild bi! iBiwmd walw nviulabli!:). An Miiilinll nniciedial
i rejEiioval or itren lijiieirit of tlie "'""If11CI"!1!' '1<!l *'" ™>l«JJ'" IHiixip lutid Iti1!
n oi' uro'iind wu'li'.:: 'tn: !'i]-ni In uyelteni itlnat vt'ci[il.d lEiiJLnJLiniiEiE! irurthi!:r

addition to ensuring upadty, the" owner migration of the plume. These :! hi [,„ contanunants in tne oouna w«er.
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meeting the design standard (tee MSWLF. thui obviating the need to constituent that ha* been released from
preamble discussion ol f 258.40). establish ground-water protection an MSWLF to ground water does nor
The second factor it actual or standards. These situations are limited pose a threat to human health and tfae

potential exposure threats to sensitive to easet where there is no threat of environment and, therefore, does not
environmental receptors. Frequently* exposure to releases from MSWLFs. or require remediation tfc (1) Hie ground
levels set for protection of human health cases where cleanup will not result in water ia not k current or potential
also will be protective of the any reduction in risk to human health or source of drinking water and (2) the
environment However, there may be the environment. In my case the State ground water i* not hydrtuHcally
Instances where advene environmental 'may impose under ft 25&57(g) source connected with, waters to which the
Effects may occur at or below levels that control requirements to minimize or hazardous constituents en migrating or
ire protective of human health. ' eliminate father releases from the - are likely to migrate in a .
Sensitive ecosystems or threatened or MSWLF even If remediation is not concentration̂ } that represents a
endangered species' habitats should be required. Tbe Agency does not believe statistically significant increase over
considered in establishing the CWPS. that continued further degradation of the background concentrations.
The next factor is other site-specific environment fe warranted, even in those in interpreting whether tbe conifer

exposures to the contaminated ground situations where cleanup may not be meets these criteria, the State may use
water. For example, residents living required. ' ; ;• : , the approach outlined to the Agency's
near a municipal soKd waste landfill * In some ewe* MSWLFs releasing . GronS Water Protection SfraSgy
may receive unusually high exposures of hazardous constituents to the ground (August 1964) aa guidance. Typically
hazardous constituents from other water will be located in area* thai Qau m croud waten will be
ipuree8(e.ĝ  teed frowa lead smeher). already ire significantly contaminated. considered to meet tfae recndreBient*
These other exposures should be Where releases from tbe MSWLF* are specified in 1 258.57(̂2)0) Class DI
considered when developing the CWPS. trivial compared to the overall area-
The l«t condition is remedy wide toatainiMtion, eft where remedial

specific factors. The State must consider measures aimed at the MSWLF would
the reliability, effectiveness not significantly reduce risk. EPA
practicability, and other relevant factors believes that remediation of releases
oftheremedywhenestablishinga .,, from the MS WUF would not be
CWPS. For example, a remedy that can necessary or appropriate, Ia these
treat constituents In ground water down •filiations. proposed { 25&S7tf]S.ll would
to concentrations posing a 1X1G-* risk aUow the Ê ty owner or operator to

There also are technical limitations For example, ground water below a
that must be considered, in addition to leaking MS WLP might be heavily
scientific information about the hazards contaminated from off-site sources. In
to human health and the environment, in this case, removal of the MSWtFs remediation of a i-Jaaetonrt wqufte.!
establishing ground-water protection contribution to tbe contamination might wnen I5B*J*tto" J* tectolc«5Jl
standards. Forexampfe. GWPSs should have very limited benefit particularly if
not be set lower than detectable levels. , that contribution was relatively minor.
Proposed 1 2SaS7fe«5){IJ establishes Control of tbe MSWLF releases might do

that a CWPS hould not be set below very little, In inch a case, to improve the
background levels unless the State overaEsitnationtothearea.yetnflthe
determJneff that cteenup te levels befow case of an operating ratttmight be •'' woold prevent taatallafioit of agrorad-
backgronnrf Is necessary to protect extremely burdensome to tbe owner or *2tfipum1p and *!!aiSS tor *human health or the environment)!. operator. i J - ' ' effectivedeanuptechnoteô t̂ ta
general, the Agency believes that ft may Two points should be stressed here, Kars* formation* or where BMyib'
«ot be reasonable to require the owner /however, first the feefflty owner or fractured bedrock lies under the todUty.
or operator to reduce the concentration* operator would be required to remediate "> «••• aituatiooa, the iciUllatiOT: of
of hazardous constftnents to levels the ground water where it eould heve a «uch " system amid possibly Increase
below background, b tcaaiy cater such significant affect on reducing risk»— for environmental degradation by ___ .
a reduction would not be tednricaDy example, as part of an area-wide Introducing the contaminant into ground
feasible. Today's proposal however. cleanup etrategy. Second, to any case, water that waa sot previo.BJy afiected
does not allow MSWLFs located is under 1 25a57g} source control may be by the release. Tlie Agency to persuaded
contaminated areas to Ignore required to prevent farther releases. rat In this and other situations
incrementally significant facility The Agency fcas not attempted to remediation should not be required It*
contributions to the contamination define "significant reductions" to risk In Agency ia specifically soliciting
unless a determination Is made undet thia rulemaking, and believes the comment today on the types of
proposed 1 258.57(1) that remediation is dedsfon is best made on a case-bycase situations that might warrant a
notrequired. basis by the State. However; the Agency determination that remediation of a
Proposed 1 258.57(1) identifies three seeks comment On whether a man release ia technically Impracticable or

situations in which the Slate may decide specific definition te necessary for the presents unacceptable impacts and
not to require cleanup of a release to purposes of this folemaking. would not. therefore, be required.
ground water of hazardous waste oi Under proposed 1 258.57(f)(2)» tha Proposed 1 23&57(b) oetitne* the ;
hazardous constituents from an State may determine that a hazardous Agency's proposed approach to
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establishing conditions the owner or One example of how these protect human health or the
operator must fulfill to achieve and considerations might affect a decision environment (see 8 2S8.58(f))<
demonstrate compliance with the GWPS on the time a ground-water protection Under the proposed I 258.58(a)(4) the
established by the State during the standard must not be exceeded to State may require the owner or operat
remedy selection process. demonstrate compliance is given here. to conduct interim measures at an
First the CWPS must be achieved at The Agency expects that pump and treat MSWLF whenever the State determines'"

all points within the plume of systems will be necessary at many ,Uch actions an necessary to protect '
contamination that lie beyond the MSWLFs. Experience in the RCRA human health or the environment The'
ground-water monitoring well system Subpart F program (which addresses interim measures would serve to
established under 125831(a). The releases of hazardous constituents to mitigate actual threats and prevent
ground-water monitoring well system is ground water from regulated hazardous potential threats from being realized
established at the boundary chosen for waste units) has shown that continuous whlle t ionfl-tenn comprehensive
the design (i.ê  at the unit boundary or a operation of a pump and treat system response can be developed. Interim
State alternative boundary that does not may interfere with the owner or measures should, when possible, be
exceed 150 meters from the waste operator's ability to obtain accurate consistent with the expected final
management unit boundary and is on sampling data on constituent remedy. The State should consider the ,
land owned by the owner or operator of . concentration levels. AllowiM natural immediacy and magnitude of the threatu
the MSWLF (see preamble discussion of restoration of chemical equilibrium in • to human ̂^ or the environment as *
125831(a)J. It is logical that cleanup be the affected ground water after the primary factors in determining whether.'
required up to the boundary for which pump and treat system is turned off will ^ ^̂  mea§urert) u »quired. -
the facility was designed to meet a be necessary to obtain accurate Proposed 8 2583B(B)(4)(iHvti) lists
health-based risk level reading, of constituent̂ concentrations. t̂ n ^ ^ Sute inayconsider in -_,
The Agency also is proposing under " the concentration(s)rise to determining whether an interim measure125837(h)(2) that the State specify in unacceptable levels after the remedial «-*̂ «« *•«« — ««««.».«..».

the remedy the leiurth of time durina technology is disconnected, reinitiation . ,
* *of treatnit may be required. Tni, „

demonstrate that conentrations of process would have to be repeated until
hazardous constituents have not acceptable concentration levefc are
exceeded specified concentrations in achieved after chemical equilibrium has
order to achieve compliance with been reached in the ground water with
GWPSs. Under existing Subtitle C the treatment system suspended. aernave suppy o nng wa* .u* * Jl™ u.. an interim measure in an effort to . •

^ ^ * S**1011 258-se Implementation of the protect human health. Tnis replacement
^A^m^ Corrective Action Program action could be temporary or permanent
£̂ ov Implementation of a corrective action %̂.**'£' KS

waste units continue rtective action program is required when hazardous Ŝ̂ SSS ̂i -CZrfuntil the designated GWPSs have not constituents an detected at levels can affect the type of action selected.
been exceeded for a period of three higher than the CWPS. Several activities Replacement actions may include
years. The Aaency has found that riven are required of the owner or operator nooung up aneciea aquuers, reiocaung ̂
L̂ î ^̂ oMe Hdf£ of und« proposed 8 258.58, First a «eU. arid tfeâ  «mtaminated ground̂
facilities and characteristics of the corrective action ground-water water at the point of use. ^
hazardous constituents. It is difficult to • monitoring program is required under During the implementation stage.
demonstrate reliably that the GWPSs proposed* 25838(a)(l). This program other factors may arise that make the
have been achieved by imposing a must meet the requirement of the Phase chosen remedy technically
uniform time for demonstrating n monitoring program (f 258.55). Impracticable. For example, the
compliance. Consequently, the Agency demonstrate the effectiveness of the unexpected occurrence of an ana of
is considering proposing changes to the remedy(s). and demonstrate compliance unstable soils may render the chosen
Subtitle C program. with the GWPS. source control nmedy impossible to
In today'i proposal for MSWLFs. the Second, under 1258.58(a)(2)l the construct Proposed 8 258.58(b)

Agency is proposing that the State owner or operator must implement the describes factors the State must
specify the length of time required to nmedy(s) selected by the State under consider in making such a
make such a demonstration on a site- • 8 25837. As described under 8 25837, determination. In these instances, the
specific basis. As described under the "remedy** encompasses not only the State mpy require that the owner or
proposed 8 25837(h)(2), the State may technology to be used to remediate the operator implement other alternatives to,
consider four facton in setting this ground water (if remediation is to be control exposure to residual '.
timing requirement: (1) The extent and conducted), but also the GWPSs to be contamination as described under
concentration of the release, (2) the reached and the time the owner or 8 258.58(c). The State also may require
behavior characteristics of the operator has to reach the standards (see the owner or operator to implement
hazardous constituents In the ground preamble discussion of S 258.57). other source control options and other
water, (3) the accuracy of the monitoring Next under 8 25838(a)(3), the owner equipment unit device, or •tructure
techniques, and (4) characteristics of the or operator must notify all persons who decontamination activities. The State
ground water. The Agency believes that own or reside on the land that overlies will evaluate these alternative activities
consideration of these factors will allow any part of the plume of contamination. for their technical practicability and *
the State to set an appropriate time The State may require the owner or their consistency with the overall
period for demonstrating compliance operator to notify such persons any time objectives of the original remedy. The
with GWPSs rather than relying on an the trigger level has been exceeded (i.e.. GWPS will not be changed; however,
arbitrary time period for all facilities or before the GWPS has been established) the State may want to adjust the time
all situations at the same facility. if the State determines it necessary to allowed for completion of the remedy.
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Proposed 8 258.56(d) requires that X. Effective Date. Implementation, and have their Implementation mechanisms
wastes generated during the , • Enforcement of tbe Revised Criteria in place.
Implementation of corrective action be fc11k«»h.nlfpmA ...m.«̂ ĥ« Second, the 16-month period would
managed in a manner that is protective HOW A Sf JoS ^̂  as amenoea oy provide MSWLF owners and operators
of human health and the environment. In Jr?w. ,*?J, ."''S1**.?*.̂!. ̂  t with sufficient time to take the
particular, the waste management Ŝ̂ KSfu"̂ !! KSSŜ S' necessary measures at their facilities topractices must be in compliance with all , ,jani»fy «ndjms under 8 4004{aJ and ^̂  them talo ĝ M̂ ^ _pA
applicable RCRA requirements. . ̂̂ Ŝ ŜK̂ Î Sf recognizes that certain ofthe revised
According to proposed 8 258.58(e). the . ̂ ŜSmvuSKi SL.SI? L«IL Criteria proposed today may require

remedy is considered complete when the E2. eSS:, eXui n-ItTT r. substantial efforts on the part of tbeCWPS has been achieved according to *om 8QW- Subtitle D atop contatas facflî  ̂^ ^ operator both in
the requirements of 8 25&57(h) and all ' 1̂ Ŝ _̂̂ JSŜ SSSyâ  modifying management practices at an
other actions required in the remedy -taft!8S? ftSE*??? ***&* MSWLF and to planning fuB
have been completed (e.g.. source revi*ed J*"™ ** "S?"™!may compliance for a new one. The fact that
control measures). After the required *°™ ***** w* ""• 2f f"?0?" ,, most MSWLFs are owned and ran by
remedy is complete, the owner or - afcnfficance U the provision in 8 «Q5(c) Jocaj governments, which have limited
operator must submit a statement that **qiS™B ?*i2f *?/ dop__!. , A resources, also Is a consideration,
certifies that the remedy has been = implement witMn 16 monthsof the • Congress directed EPA to take Into
completed in accordance with ywmulgatton of the revised Criteria, a , account the -practicable capability" of
requirements under 8 25S38(e). In • • * • facility permit program or otter system faculties In revising tbe Criteria. EPA
addition to the owner or operator's of wiOT approval to ensure compliance believes that the proposed IMnonth
signature tbe certification must contain witfc toe revised Cnterta. to addition, period for allowing MSWLFi to come
the signature of an Independent . ™ S1*!?? ̂T̂ S j "̂  ¥** *?te mto compliance recognizes the
professional engineer geologist or other that fte.Adminisfrator determines has practicable capability of MSWUs to
appropriate technlcally.trained person. not adopted an adequate program tteet certain of the revised Criteria.
According to 8 25838(g), after the State the Administrator may use tfae ^ Although EPA recognizes that some of
receives the certification and is satisfied «u?fHM,t,ZaK . S??er '?ction J007 «e revised Criteria could be
that the nmedy is complete, the State ™. J£» of [Subtitle CJ to enforce the implemented in shorter periods of time.
releases the owner or operator from the prohibition contained in subsection (aj u., six or 12 months. EPA believes that
requirements for financial assurance for of this section with respect to such , uniform effective date of 18 months •

- corrective action. facilities," A discussion of the issues would minimize confusion on tbe part of
' The Agency considered an alternative .warding the tnplementation and the regulated communî . Also, while
approach to the corrective action enforcement Of the revised Criteria and me is-month period before tbe affective
program proposed today. The • f* opjpnrtte Agency » considering date proposed today would postpone
alternative would involve the following for addressing these Issues is set forth . application of the revised Criteria to
steps. First: the owner or operator would Mlow,.-- ;v; ,s: MSWLFs, It would not leave these
be required to do three activities: (1) A Effectivehats of An R*vi*prf Criteria facilities unregulated. The current part• . r . ....... r. • ••• ftiiv̂ fWts tfUftt vi uio nvviatsu \tfitvfju -.__ *__.. . * _».__ti ». »_Report to the State any concentration of - ^ --s «'•* 257 Criteria and applicable State .
hazardous constituents In the ground EPA today is proposing that the • standards would remain In effect for
water above trigger levels. (2) revised Criteria become effective 18 these facilities until the revised Criteria
investigate the nature and extent of the months after their promulgation. The become effective. In addition, some •
contamination, and (3) take all Agency considered an alternative two- States may adopt the revised Criteria.
necessary actions to abate any . atage approach, which Is described making them effective under their own
immediate risks to human health and below* but decided that 18 months Is the. authorities, before the 16-month period
the environment Second, after the most appropriate time period for several expires.
owner or operator submitted the results 'reasons. . - , EPA recognizes that there are some
of the investigation, the State would ? - rui,*l™'_££»_. n«u j • '*' ' limitations with this approach. EPA to *
assess, site-specifically, the risks to 1>Wteen,'monUlperlwI . concerned that the 16-month period •.
human health and the environment . -; -Firstithe 18-month time period would between tbe promulgation and tbe •'
posed by the ground water . . - coincide with the period within which effective date of tbe revised Criteria
contamination. Based on this States, under section 4005[c) of RCRA. might allow some MSWLFs to dose to
assessment the State would set site- are to adopt and Implement a permit avoid meeting the new requirements. -
specific requirements for dean up of the program or Other system of prior • The Agency does not intend for this ^
ground water (including cleanup levels). . approval to ensure that facilities comply period to be a window of escape for •"
Next the owner or operator would be with the revised Criteria. Congress marginal MSWLFs. Experience shows.
required to submit to the State for provided this 19-month period after the however, that MSWLFs do not open and-
approval a plan for meeting the cleanup promulgation of the revised Criteria to dose overnight In fact toe long
requirements. The owner or operator provide States adequate time in which operating lives of most existing
then must Implement the approved plan, to adopt new or revise existing MSWLFs and years of advance planning
' Modifications to the plan would be applicable State standards and to needed for siting and permitting new

_____ allowed, if needed, based on site- . Institute a permit process for ensuring facilities significantly mitigate against
:i tB?S specific considerations. The approach • •, facility compliance. Because the States such actions. The Agency Is aware that

would present fewer specific Federal are given the lead responsibility for some closures may occur, however, and
'\ requirements for deanup. The Agency implementing the revised Criteria under intends to work with the States to guard

requests Comment on this alternative these provisions. EPA believes it is against closures performed In an
approach as well as the proposed critical to set an effective date for the unsatisfactory manner that may pose

, corrective action requirements revised Criteria that coincides with the threats to human health and the
discussed above. ; ? date the States an required by RCRA to environment •
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2. Two-stage Approach The Agency solicits comments State permit programs. One option is for
The 18-month approach would concerning the most appropriate means the Agency to base its determination of

preclude enforcement of the revised for determining the adequacy of State program adequacy on the content of the
Criteria through the citizen suit permit or other prior approval programs. Slate's statutory and regulatory
provisions of RCRA 8 7002 pending their I«wes indude whether the Agency requirements. Under this epprosdL tha .
becoming effective. Thus, for 18 months. »hould confine iu review to Agency would develop evaluation
citizens will be unable to use RCRA to assessement of a State's permit or other criteria for determining whether these •
enforce the revised Criteria. For this Prior approval program or whether the State requirements ensun that the
reason, EPA is considering the option of **?& "j""" exPand *!»_T*" * , "vised Criteria are met
establishing two stages of effective indude all the components of the State's On tbe other hand, the Agency could
dates. The first stage of effective dates 8oUd wute management plan. Under assess State programs on the basis of
would be for only those requirements ue fizvt °Paon<*• Agency only would legislative and regulatory mechanisms
that can be implemented by the facility »view the State's permit or approval together with an evaluation of program
owner or operator in less than 18 program that incorporated the revised effectiveness. This review would indude
months and are self-implementing on Criteria. The Agency's review of the an assessment of the State's past
their face, thus, leading themselves to State Propam would be limited to that performance (i.e-, enforcement
more immediate effective dates. The portion of the State's Subtitle D permitting) in managing solid waste
effective date would be set at six or 12 program. The Agency recognizes that an • disposal activities. In particular, the
months after the promulgation date as expanded review under the second Agency would consider State resource
appropriate for the specific requirement ŷ ZŜ  P™*1*1* Si*11*. "}**the *nd technical capabilities in evaluating s
The self-implementing provisions of this flexibility to present additional elements State program adequacy. H ̂
rule indude the general operating of its solid waste management program. The second issue concerns the extent
criteria such as the liquids management outside of the permit or otjier prior Of pubiic partidpation that should be '-
nstrictions, the disease vector and approval program, that help ensun the provided for in the Agency's review of
explosive gas controls, recordkeeping, Pf°Pw mfnagejmeilt ™ fSS? Wif!" Statt Pros™ adequacy. The Agency ia
and dosure and post-dosure planning disposal facilities. In addition, this soliciting comments on whether then ,
requirements. The second-stage broader evaluation would provide the ôuTd be opportunities for public
effective date would be limited to those Agency with a better understanding and review and comment on the Agency's :
requirements that require interactions appreciation of State implementation evaluation of the adequacy of State •
with or determinations by the State and activities under Subtitle D. lolid waitc permitting programs or other
substantial efforts on the part of the Th*latter option, however, would aspects of the State's solid waste ->
facility owner or operator for effective require all of tbe States to either develop management plan. While the Agency
implementation. These requirements <* modify their solid waste management recognizes that such partidpation
indude the ground-water monitoring plans ttrreflect the revised Criteria. The opportunities may significantly extend
and corrective action requirements. The development and/or modification of • the review period, EPA nevertheless is
two-tiered approach would maximize me>e P!an» *• a lengthy, and resource- interested in providing such
the use of citizen suit provisions during intensive process. The States mey not opportunities when appropriate. EPA
the 16-month period because some ofthe *" able to meet the HSWA requirement Will publish a mon specific proposal
requirements would be in effect sooner, *° adopt and implement a permit . addressing these issues at a later data.

considerable confusion on the part of promulgation of the revised Criteria If States that have adopted the revised
regulated facilities and inconsistent they also must revise their solid waste Criteria under State law may enforce
application of tha revised Criteria management plans. ... •• them in accordance with State
nationwide. - Depending on the outcome of the authorities. Under today's proposal
Although EPA has dedded to propose above issues, the Agency may need to there would be no authority for EPA •-,

an effective date for all the revised •• modify the Guidelines for Development enforcement of the revised Criteria until*",
Criteria of 16 months after the date of and Implementation of State Solid 18 months after the date of promulgation
promulgation. EPA specifically solicits Wasta Management Plans (40 CFR Part of the revised Criteria, the Agency
public comment on the alternative two* 258). which delineate the requirements determines that a State's program is
stage effective date approach described and procedures for State solid waste inadequate. Also, citizens would be
above. •- management plan review. The current precluded from enforcing the revised ._
B » . *«. * B_ ;. n_ Part 256 guidelines comprehensively Criteria via dtlzen suits until the
B. Review of State Permit Programs . addnss program requirements, solid . Criteria become effective. -
Section 4005(c) of RCRA. as amended waste management plan submlttal , r... MQ u.

in 1984 by HSWA. requires tha procedures, organizational issues, i. uuzen suits
Administrator to determine whether . permit programs, legislative and As with the Part 257 Criteria, dtizena
each State has developed an adequate regulatory authorities, and public may seek enforcement of the Part 258
permit program or other system of prior partidpation requirements. The Agency revised Criteria (independently of any - ̂
approval and conditions to ensure that may need to modify Part 256 to clearly state program for their enforcement) by - j
each solid waste disposal facility that spedfy the Agency's evaluation criteria means of citizen suits. The citizen suit
receives HHW or SQG hazardous waste and review procedures for the revised provisions of RCRA contained In section
will comply with the revised Criteria. Subtitle D Criteria, 7002 provide an important mechanism
The Administrator also U given the There an two other issues on which for ensuring compliance with the
discretionary authority to preform these the Agency specifically requests requirements of the statute and its
reviews in conjunction with the reviews comments. The first issue relates to implementing regulations. They
of State solid waste management plans what evaluation criteria the Agency authorize individuals, environmental
under RCRA 8 4007. should use to determine the adequacy of groups, and local governments, among
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others, to bring legal actions for health ind the environment EPA is . owner or operator of an MSWLF. States
noncompliance with RCRA soliciting public comment on the specific are to Impose the criteria by a system of
requirements. Thus, once the revised circumstances and situations of facility prior approval and conditions, such as
Criteria become effective, they have the noncompliance with the revised Criteria issuance of a permit to the MSWLF. The
full force of law and may constitute the that should precipitate direct EPA Agency has selected this approach to
basis for citizen enforcement actions enforcement actions. In addition, the reconcile the two programs in a way
against facilities that fail to comply. Agency fa particularly interested in .. that would minimize dupUcative
Citizens would be able to bring actions comments on circumstances under regulation while best ensuring complete
against facilities for failure to comply ' which the Agency should act to enforce coverage under both statutes. This
with the Criteria and actions against criteria once the Administrator has approach would be consistent with
Slates for failure to develop and determined that the State's program Is section 1006(b) of RCRA, which requires
implement permit or other prior Inadequate pursuant to section EPA to Integrate the provisions of RCRA
approval programs as required by RCRA 4005(c)(l)[C). for purposes of administration and
«cti_n400S. aOterLvlmatationtoue, f£°™ZŜ ±n, "SSSSlF2 Federal Enforcement the maximum extent practicable,
'« , — , „ . ,~. _ . Implementation Strategy the appropriate provisions of the CWA
Section 4Q05(c)(2) of RCRA. as . • , • • • ... ___. . . . md other environmental laws

amended by HSWA in 1984. provides , boonjun̂ on with the development Ŝ SSSfSBSt
-«* **« Part 258

P

m»nflcpmpnt of their mmJatnrvenforcement of regulatory requirements, uiemanagemenioi-ineirreguiawn'
under Subtitle D. According to section ESP""* tc2Tnoda? *e *«?'**
40C>5(c)(2). EPA enforcement is Criteria. Tlis strategy Is designed to
contingent on an EPA determination limit ftite implementation problems by
that a State has not adopted an antidpating potential problems or
adequate permit or othe? prior approval obstades and Grafting implementation
proiam t J ensure the coraplianw of options to resolve or minimize these
facilities with the revised Criteria by 16 -taw* before they emerge
months from the date of promulgation of . ̂ * Agency currently is Identifying
the revised Criteria. Having made this Implementation issues and needs
determination. EPA may uJe the concerning permitting, compliance
inspection and enforcement authorities monitortag. and enforcement activities;
under sections.3007 and 3008 to enforce Public education and outreach activities;
against fadlities failing to comply with guidance and training needs; resource -
the revised Criteria. Disposal of solid needs; and EPA/State roles and
waste at facilities that do not comply responsibilities, te particular, the
with the revised Criteria constitutes .Agency request* comments on the
open dumping. Tnese authorities provide following Implementation concerns: (1)
EPA with the necessary tools to enforce What types of aducation-outnacb *??!** ** SfclSubtitle D's prohibition against open programs are needed for State and local permit under Part 258 or otherwise U
dumping P - SaSSTfte regulated community, and •»*«" to ff?!*? ™ MSW1* ̂
EPA expects the States to assume the the general public? (2) In what areas Is . »e State to . whfch It exists, as

primary responsibility tor implementing there a need for guidance and training? P1?!™?6?, ov RTV:vt . . ' .''«
and enforcing the revised Criteria, and a What types of technical assistance pA beUeves that thU Implementation
major EPA enforcement program for , , activities are needed? (3) What is an echemefulfiUs the goals and policies of
Subtitle D Is not envisioned. If States appropriate aad practical EPA role if the both RCRA and the CVVA and Is a
fail to assume their responsibility with States do not adopt and Implement the rational way to reconcile ̂overlapping
respect to tbe revised Criteria, however, revised Criteria? - programs. EPA also considered separate
EPA may step in to ensure compliance : .1 The Agency also lolldts comment on implementation of the Pert 258 criteria
with Part 256 as necessary to protect whether additional Issues should be under each program. Under the sludge -
human health and the environment As considered In developing this strategy. ' management program of the CWA. this
explained above. EPA is solidting , rwji.:̂  ,_* fc,__™ •«,„.« : method would involve Implementationcomments on the criteria and 2, CtofUposal of Sewage Sludge of all Part 258 criteria. Including those
procedures that It should use to One of the major disposal practices applicable to location, design, and
determine whether a State has adopted for sewage sludge Is disposal at a operation of tbe landfill through permits
an adequate program. , munidpal solid waste landfill. Issued to the POTWs. Hie Agency
EPA has determined that It Is • • Approximately «,800 POTWs dispose of dedded against this approach for two

necessary to formulate an enforcement their sewage sludge In this manner. By reasons. First It would establish '
strategy with respect to the revised promulgating the Part 2M requirements duplicative coverage without apparent
Criteria and welcomes public comment jointly under RCRA and CWA section corresponding environmental benefits.
on the overall role of EPA enforcement 405, questions arise As to the extent to Typically, sewage constitutes a small
under Subtitle D. the proper elements of which the Part 258 criteria would be proportion of the wastes disposed at an
an enforcement policy for ensuring implemented through NPDES permits MSWLF. Compared to other wastes sent
compliance with the revised Criteria, . issued to POTWs, Under RCRA Subtitle to an MSWLF. such as household
and strategies for targeting MSWLFs D (section 4005[cJ), the Part 256 criteria hazardous waste and hazardous waste
that pose the greatest threat to human are to be imposed by States on tbe from very small quantity generators,
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j3 tfludge is unlikely to be the draft R1A are accurate estimators of the for user-specified input variables such
source of environmental problems at the effects of the proposed rule. as waste throughput operating life, type
landfill. In fact the presence of sewage In addition to the proposed rule. EPA and depth of fill operation, number of
sludge in a co-disposal facility may even analyzed the effects of three regulatory phases of construction, containment and
Improve the quality of the leachate at alternatives In the RIA. The analysis of cover systems, waste density.
least in the short run (Ref. 15). Second, the regulatory options provides a environmental monitoring and control.
holding POTWs liable for compliance by comparison of the proposed rule in the post-dosure care, and a variety of unit
the landfill with the Part 258 standards context of other regulatory scenarios. costs and fees for construction and
may not be appropriate because other The alternatives predominantly differ operation of the facility. Based on these
solid waste contributors are not with respect to the stringency and inputs, the model calculates the
similarly held liable. uniformity of tbe containment and cover necessary landfill dimensions (e.g.,
EPA invites comment on whether the requirements. Corrective action (the active ̂^ ^̂  CO8tlp op̂ n

approach proposed here is an benefits of which currently an modeled mamtenance costs, dosun costs, and
appropriate and effective means to for new units only) and extended post- po»t-dosure costs of the facility. In
ensure proper management of sewage dosure can are required for all edaî on. the model assigns these costs
sludge disposed of in a landfill regulatory options.

Alternative l consists of a uniform set

The Agency estimated the costs. requirements and essentially reflects the ~'̂ TTŜ lTSiSrŜ  .<L
benefits, and economic impacts of Subtitle C regulations for land disposal *** «f * S1*611 °PUon then are
today's proposed rule. Tliese analyses New raits are required to have a double f̂ S"?* ̂Ĵ SSjl0̂  *°d '
are required for "major" regulations as composite containment system (Le_, two *a* °-"tnbunon of MSWLFs.
defined by Executive Order No. 12231. synthetic linen over a day liner) with EPA selected a limited number of
The Agency also is required under the two LCSs and a composite cover. New generic user inputs to the model and
Regulatory FLexibility Act to assess and existing units an required to dose held these constant across the
small business impacts resulting from with a composite cover. Ground-water regulatory options so that cost
the proposed rule. The cost and monitoring (as detailed in Subpart F of differences in the environmental
economic Impact analyses also are a 40 CFR Part 264), gas monitoring, run-on controls would be highlighted. EPA
measure of the "practicable capability" and run-off controls, and exclusion plan selected seven mode! facility sizes for
of facilities to comply with the proposed for nonmunitipal solid waste, corrective modeling costs. Preliminary results form .-̂^
rule. action, and extended post-dosun care the Subtitle D Solid Waste (Municipal) -£
The cost benefit end economic an required for both new and existing Landfill Survey (referred to ben as the

impact results Indicate that today's rule units under this regulatory alternative. Facility Survey) wen used to assign a -
Is a "major" regulation and it would Alternative 2 requires cover and . frequency distribution to each size
likely Impose differential impacts on a containment designs based on the category. The seven model sizes used
significant number of small entities. This migration potential at the site. This (and the assigned frequency of
section of tbe preamble discusses the categorical approach Is described tn MSWLFs) are: 10 TPD (51.4 percent), 25
results of the analyses of the proposed Section D of this preamble. General TPD (18.9 percent), 75 TPD (12.7
rule as detailed in the draft Regulatory facility standards an identical to those percent), 175 TPD (7.1 percent). 375 TPD
Impact Analysis of Proposed Revisions for the proposed rule. Corrective action (8.5 percent), 750 TPD (3.2 percent), and
to Subtitle D Criteria for Munidpal Solid and extended post-dosun can are 1,500 TPD (&3 percent). (Although the
Waste Landfills. The draft RIA is - required for all units. " 1,500 TPD category Includes only 2.3
available in the public docket This rule Alternative 3 imposes ground-water percent of all MSWLFs, these facilities
was submitted to the Office of monitoring, corrective action, and handle 38.5 percent of all waste.) EPA
Management and Budget (OMB) for extended post-dosure can on both new assumed for the cost analysis that all
review as required by E.O. No. 1229L and existing units. This alternative is MSWLFs opertate In one phase and use
2. Regulatory Alternatives *Jxai'i*£ ̂  ̂ J'taSu2>r "S11?!!? a cut-and-fiU method of operation.described under Section D of this MA MttmatA/i />m
E.O. No. 12291 requires EPA to preamble except that location standards Ĵ Ŝ SŜ SSestimate the costs and benefits for the in not analyzed. separately usirg the..

proposed rule u well as any viable Costs, economic impacts, and risk component of tbe risk
alternatives. Several current provisions estimates (Including resource damage)
(e.g.. performance standards for existing are presented In this section for the
units, post-dosun can. ground-water proposal and the three regulatory
monitoring parameters) of the proposed alternatives; primary emphasis will be
rule do nc,t «actly reflict what was On result, forfte£Zposed rule. **" T?̂ ?.SS2 25analyzed in the RIA. For this reason, the . „ , . . . ceanup of new contamination and
results presented In this section and the 8- O"* A«Wi either aggressive or passive deanup of
RIA may understate the fraction of a Methodology. The Agency existing plumes. TOs approach to
existing landfills requiring more developed an engineering cost model to estimating corrective action costs was
stringent covert (and the nsulting costs estimate total costs for an MSWLF used for ail regulatory alternatives in
of these covers), overstate costs for under a variety of technical and addition to the proposed rule.
post-closure care, and understate the regulatory scenarios. This model For new contamination. EPA modeled
sampling costs for ground-water estimates the cost to design, construct the effects of ground-water recovery
monitoring. Nonetheless, the Agency operate, dose, and provide post-closure wells as the selected corrective action
believes the basic conclusions of the care for an MSWLF. The model allows technology. The recovery wells an
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assumed to be Installed one year after The adjustment for State liner and existing requirement costs. These
the corrective action has been triggered. . leachate collection system requirements landfills were assumed to be replaced •
For existing contamination, EPA was made only for analyzing the costs with new facilities to which appropriate

estimated corrective action costs for two of the proposed rule; the costs for all requirements were applied.) EPA
types of responses. Tbe first response regulatory options accounted for the annualized the regulatory costs for an
consists of active restoration of the existence of State requirements for existing MSWLF over the remaining life
plume using ground-water recovery , ground-water monitoring wells. To the of the facility, EPA assumed that
weils (La., the approach modeled for extent that other existing State revenues are generated to pay for
new facilities). EPA assumed that this -requirements an similar to those in regulatory costs during the operating
approach will be utilized for larger today's proposed rule, the estimated life. Although this is likely to be true for
plume sizes as the most effective ; compliance costs win be overstated. private landfills, publicly owned
remedial measure. To partially account Although EPA adjusted the national facilities may have the option of passing
for the flexibilityprovided by the compliance cost estimates to reflect on the costs (for facilities with short
corrective action requirement In terms of these State requirements, the risk and remaining lives) to future facilities and
the timing and response to contaminant resource damage estimates were not thus reduce the cost Impact Existing
plumes, tbe second response represents adjusted to reflect the presence of landfill costs will tend to be overstated
a passive approach for smaller plumes. containment systems in tbe baseline. for ĵ eie facilities that amortiza tbe
EPA assumed that this passive approach The benefits of the regulatory options In ^̂  over , ptriod _M extends put the
would consist of providing an protecting ground water as a drinking reported t«.main*ng life
alternative water aupply to affected user water source (presented la this section
of the gound water. EPA recongizes that and in tbe RIA) will likely be overstated

may be employed for cleanup of affected these State requirements; however. EPA
ground water/Corrective action costs has not analyzed the benefits of tbe
were added to tfae design and operating regulatory options In reducing risk from
costs to derive totJcoSi for a given other mutes of exposure (e.g., surface
regulatory option. water, wbsnrfece gas, risks to the
To obtain Incremental regulatory ecosystem). Tnerefore. the net benefits

costs. EPA first characterized MSWLF of the rule will likely be understated,
baseline practices. Baseline practices ; The Agency estimated compliance
an those design and operating practices costs for each Facility Survey
that exist prior to the topositionof the respondent EPA assigned eech
requirements to todays proposed rule- respondent a weighting factor that
EPAdiararteriz«lbaseltoê ondItioiis represents the ̂eaJy of that type of
using preliminary results from the facility In tbe total national regulated
Facility Survey and results frwn tbe population of 8,034 active MSWLFs. The Regionalfcation, recydtag. aUfts to
State Census. For purposes of this weighting facton were used to scale f680™ **_***•!; ™wtter •»»* of
analysis (Including tbe economic Impact respondent facility costs up to national landfills in "good locations will resott
and risk analyses discussed later), EPA compliance costs for the regulatory In fewer new MSWLFs man estimated
characterized the baseline facility as an options. EPA estimated compliance ui this analysis. EPA has not ^
unlined landfill with a vegetative cover costs separately for new and existing incorporated these factor* into ibe
at dosure, no environmental monitoring, requirements. |n addition. EPA analysis because they involve
no post-closure care, and no corrective combined tbe new and existing MSWLF simulating site-specific local decisions
action. However, as described below. estimates lo produce a compliance cost that are difficult to analyze. EPA's costs
EPA adjusted compliance costs to figure that represents an average cost * will tend to be overstated by not
account for existing State requirements for existing units and their new including these factors.) EPA assumed
with respect to liners, leacbate replacement landfills. New landfills are that the new MSWLF would be buffi at
collection systems, and ground-water assumed to be perpetually replaced for the same location such that the required
monitoring well requirements. The this combined estimate. designs remain the aame. EPA then
MSWLF population is extremely diverse ' For new MSWLFs. all regulatory costs annualized this present value as a
in terms of its technical characteristic* , are assumed to apply from the time perpetuity to obtain an axuraallzed
(e.g.. presence of environmental construction begins. A new landfill It combined compliance cost estimate for
controls, design capacity, remaining assumed to operate for 20 years and a given regulatory option. Although this
life), which is due tn part to a broad compliance costs (in present value figure does not represent the actual cash
range of State requirements that Vary tn terms) are annualized over this time flow (he* for capital outlays) that would
both scope and detail EPA reviewed the period. For those facilities with longer likely result from regulation, It does
Stete requirements to identify those . operating lives (approximately 60 represent a level annual payment as if
States that require containment (l.e- percent of all MSWLFs as reported In the facility operator had borrowed funds
linen, leachate collection systems) and the Facility Survey), tbe annuaUzed to pay the capital costs. This annuaHzed
ground-water monitoring well costs will be lower due to an increased combined cost estimate Is used In the
requirements that would likely satisfy amortization period for capital costs. economic impact analysis of the
the conditions in today's proposed rule. For existing MSWLFs, the regulatory regulatory options. Compliance costs
EPA Identified 22 States with similar costs are applied over the remaining specific to new and existing
liner and LCS requirements and 24 operating life as reported In the Facility requirements are presented In detail tn
States that have similar ground-water Survey. (Existing MSWLFs that wen the RIA; however, costs (end economic
monitoring well requirements. EPA , reported bi the Facility Survey to be Impacts) presented in this section of the
adjusted tne regulatory compliance cost closing before the effective date of the preamble only reflect the combined
estimates for facilities in these Steles. .proposed rule were not assigned estimates.
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For the proposed rule. EPA estimated For compliance at the 10-meter POC LCS requirements wen not assigned.
the effect of the design goal on new EPA estimated that 61 percent of the Ground-water monitoring is not phased
MSWLFs by analyzing the baseline risks MSWLFs would require an unlined unit in. and the Phase n list of parameters
{a detailed discussion of the risk with a vegetative cover design. 11 under the proposed rule is used as the
methodology is presented later in this percent an unlined unit with a synthetic list of constituents for which all units
section). For the purposes of this cover, and the remaining 28 percent a must monitor. EPA assigned a composite
analysis, EPA assumes all MSWLFs synthetic liner with leachate collection cover to all new and existing units
would comply with a design goal of 10~* and a synthetic cover. At the 150-meter (similar to that described In 40 CFR
from the allowable protective range of POC, EPA estimated the resulting 264.310) and a double composite
10~4 to 10"'. Actual costs (and benefits) percentages as 79,9. and 13 percent containment system with two LCSs
of the proposed rule will vary depending respectively. In addition to the design (similar to that described in 40 CFR
on the state-selected design goal. requirements necessary to achieve the 264.301) to all new units. EPA assumed
Landfills with an average most exposed design goal EPA assigned compliance that day for the cover and containment
individual risk below l x 10*' in the costs to both new and existing units for systems was obtained off site unless the
baseline (le.. unlined with a vegetative the general facility standards and other survey respondent reported that day or
cover) were exduded from any further requirements. These requirements sandy day was available at the facility. .
design requirements. EPA estimated that indude: Developing procedures for Alternative 2 represent* a categorical
these facilities would not trigger excluding hazardous waste from the approach, based on location, to '
corrective action since risks at these landfill, monitoring for methane in the ' determine the necessary containment
units would never exceed the 1 X 10~§ subsurface and in structures, run-on and and cover requirements. This categorical
trigger level used for this regulatory run-off controls, developing and approach Is described in Section DCD of
analysis. implementing a dosun plan, and this preamble. Landfills an assigned -•
loose new facilities that exceeded a ground-water monitoring. Although EPA designs based on the local climate and '

1X1Q-" risk level In the baseline then modeled an extended post-dosun care hydrologies! factors that control the
were modeled with a synthetic cover. period (including cover and slope potential for leachate contamination
EPA assigned these facilities a synthetic maintenance, cover Inspection, and (i.e.. the migration potential at the site).
cover if risks were reduced to below ground-water monitoring) the proposal To estimate the effects of Alternative
1 x 10~*. For the subset of facilities that requires a two-phased post-dosure care 2, EPA used respondent-supplied data
still exceeded the design goal EPA period at a minimum of 30 years. In on location, primary soil type, saturated
assigned a synthetic containment addition, the ground-water monitoring permeability, and porosity to determine
system with leachate collection and a parameters modeled In the RIA differ the distribution of MSWLFs across the .L
synthetic cover. Those landfills that still from those under tha proposed rule. EPA four location categories. EPA used the <
exceeded the risk threshold with this did not estimate costs for financial location data to assign an annual
mon stringent design would trigger responsibility requirements. Detailed precipitation figure obtained from the . j
corrective action. EPA selected these discussion on how EPA estimated nearest National Weather Station, Hie
designs for the purpose of conducting compliance costs for these requirements annual cutoff value for high and low <
this analysis. These designs an neither is provided in the RIA. precipitation under Alternative 2 is 40 '
specifically required by the proposed Under the proposed rule. States may inches. To determine the split between
rule nor do they npnsent the only take into account the resource value of short and long time-of-travel the .*•*'
designs that could satisfy the ground-water supplies when Agency used either a saturated time-of-*
performance standard; however, the determining ground-water monitoring travel equation or an alternative
chosen designs do represent features requirements. EPA assumed In this cost equation (a wetting-front approach) >
that would be applicable and effective analysis that ground-water monitoring depending on whether the site was
in a wide range of environmental systems Indude one upgradient (three- ,. reported to be in a saturated
settings. well) duster and a number of environment The cutoff for short versus
EPA only assigned linen and leachate downgradient clusters that vary with the long time-of-travel is the greater the

collection systems to new units: no length of the downgradient boundary active life or 20 years. Using this
lateral expansion was assumed to occur (e.g.. four dusters for a 10 TPD MSWLF, approach, the Agency estimates that the
at existing facilities so that coven 20 dusters for a 1,500 TPD facility). EPA percentages of all MSWLFs In location -
would be the only applicable design . assumed that ground-water monitoring Categories I H. ffl, and IV an 29.2
requirement to meet the performance would be conducted on a semiannual percent 5.8 percent 37.8 percent and
standard. Under the proposed rule. basis. For existing MSWLFs, the ground- 27.2 percent respectively. •
existing units must have a cover that water monitoring requirements were Cover and containment requirements,
pnvents Infiltration. In the RIA. EPA phased in-over five years. Under the which art performance-baaed for
assigned a vegetative cover If baseline proposed rule, States may vary the Alternative 2, wen assessed for each •
risks wen less than 1 x 10~*; for the number of wells, frequency of survey nspondent as described below.
subset of facilities that exceeded this monitoring, and timing of ground-water Alternative 2 requires facilities to use a
baseline risk level EPA assigned a monitoring Implementation. To the water-balance method to select the
synthetic cover. Other cover systems extent that actual ground-water proper cover that will minimize
besides these two modeled in the RIA monitoring requirements specified by infiltration through the cover at any time
could be used to comply with the the States differ from what was modeled In the future. There an several
performance standard. EPA moedled the In this analysis, the actual compliance measures that tbe facility owner or
proposed rule at one design goal (1 X costs will vary from those estimated by operator could undertake to meet this
10~K) and two POCs: The waste unit EPA. performance standard if the vegetative
management boundary (modeled as the Alternative 1 Imposes uniform cover by itself is not sufficient For
10-meter POC) and the maximum standards on all MSWLFs. Existing unit example, In order to minimize
allowed alternative boundary of 150- requirements an the same as for new infiltration, the owner or operator could
meters (the 150-meter POC). units except that the containment and vary the type of vegetation to increase
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the evapotranspiration, vary the slope of MSWLFs In Categories ffl and IV that for each facility size. EPA estimates that
(he cover to Increase run-off, use heavier need an LCS (estimated as 61 percent of the smallest size category (Le, 10 TPD).
toils from off site, or Install a day or all facilities) also must have a while accounting for 51.3 percent of all
lynthetic layer with a drainage containment system that will increase MSWLFs. only accounts for 6-percent
collection system beneath the vegetative the time of travel to greater than the and 7-percent of the total cost of tbe
cover. These decisions involve site- active Ufa or 20 years. Although a day proposed rule under tbe 10-meter and
specific facton and are difficult to liner could possibly meet the 150-meter POC*. respectively. The two
analyze. Thus. EPA limited the options performance standards, EPA assigned a largest size categories nodded (750 and
for cover type to either vegetative or synthetic Uner. which would be less 1,500 TPD) account for only SJ percent
synthetic. EPA assumed that MSWLFs expensive In most cases, to these units. of all MSWLFs* but 35 percent to 38
with positive annual net precipitation MSWLFs that do not need an LCS percent of tbe total cost under either
(precipitation minus potential (estimated as 25 percent of all MSWLFs] POC
evapotranspiration) will use a synthetic are all in Categories I and ID. Those
cover. EPA assumed that landfills with facilities that an In Category I (20 TABLE 3.— ANNUALIZED COMBINED COST
zero or negative net predpitetion use percent of all MSWLFs) have a long BY SIZE. PROPOSED RULE
the same cover design that was J*ae of travel and thus do not need a
simulated for the baseline, except that . *̂ 'tm̂ ?£&**S0%J&(toe
the cost includes additional fees for P««»nt o! [all MSWLFs), EPA assigned a
quality assurance. (Potential two-foot thick day liner that should
evapotranspiration was determined P"̂  Wfficient delay to meet the
using the Tnornwalthe-Mather - RT?? *_****™*£ ****
equation.) Using this approach. EPA ai? *

have positive net predpitetion and thus
sreassignedsynt&ticcnv^the
estimates thatpercentofallMSVVIPs M^e^vfM, "hv •yntheticven&at a synthetic luier

.,remaining 33 percent an assumed to eacate wection system.
achieve the performance standard with Although these asstenents ofdeslpis to meet the performance

MSWLFa

814
17.0
13.1
TJS
M
9.1te

•MOO

Amu*
fc*dmt

POC

IS29
SSJ
194.0
ttSJ
14S.7
197-9
183.4

•BOO

POC

72*

•54
1909
S3.4
14&0

•914

^ how these ttandard* would be met The EPA estimates that under tbe 10-
percen o a a c e s mus ave general fadllty standard requirements meter (150-meter) POC. approximately

a leachate collection system; units to ĵ  .̂ ultfag'oompUance costs) for 46.7 percent (52.S percent for the ISO-
'̂ I???1**01!? * andfflmust collect Alternative.! are Identical to those meteTpOQ of all IvtSWLFe wIU Incur an
eachaeUmore than one foot of analyzed for the proposed rule. Incremental cost increase of less than
?r!̂ leA/.f̂ t̂ !f?5,!CtiVe MerMtive»(£.i£taof.inifflnii $10 per ton: «W percent (45 percent forlife, pe Agency deteitTrJiedtte criteria applied to both new and existing 150-meterPOQ face an Increase
leachate generation for Fadllty Slavey landfilî nis regulatory alternative iŝ  between *10 and «25 per ton. and 4A
respondents In Categories land musing n̂-Uartothestatutoiyininimuin percent (14 percent for 150«eter POC)
JflŜ !?* «n/™«, JP̂  mandated under HSWA and includes will Incur a compliance cost between
publication 1 530/SW-ies. TJe Agency analysis of ground-water monitoring 125 and $50 per ton. Under the 150-meter
estates that 83 percent of ttie landfills (throughout M extended post-dogure- POC. EPA estimates that 1* percent of
*»,. Sf̂ "*̂ 88?'4??̂ ?10' care period) and corrective action all MSWLFa will Incur cost increases of
all faeces) would need an LCS. Tlius. requiraments; however. EPA has not grester than 50 percent per ton due to
acwss aH MSWfTJs, we Agency Incorporated any location standard* expensive corrective actions that are
estimates that 75 percent wffl be tato thiTanalysis for this alternative. triggered.
required to have an LCS. - Alternative* Is tbe only regulatory Table 4 shows the total annualized
Under Alternative 1 tbe need for a option that does not Indude general combined costs for today's proposed

containment system for MSWLFs in facility standards. EPA assumed that rule and the three regulatory
location Categories I and D only la ground-water monitoring would begin alternatives. The annualized costs.
related to the need for an LCS since they on the effective date of the regulation. A Including corrective action, range from
already have a long time-of-travel A mon detailed discussion of the cost $419 million for Alternative 3 up to
containment system Is necessary If the analysis for each bf the regulatory $3,341 million for Alternative 1. Hie
native soil does not have a sufficiently 'options ia Included In the RIA. costs for the proposed rule, under either
low permeability to allow the LCS to b. Cost Results, The Agency estimates POC. falls near tbe lower and of the
function properly. EPA assumed that that the proposed rule will result In an range. Corrective action is triggered
MSWLFs In these categories that need annualized cost of approximately tsaoo under all the regulatory options and
an LCS and that reported day as their million at the 10-meter POC and $8014 represents from 2-percent (under
primary natural soil type In the Facility million at the 150-meter POC Thus, Alternative 1) to 72 percent (under
Survey do not need a liner (estimated as based on the $100 million annual cost Alternative 3) of the total costs.
10 percent of all MSWLFs). EPA . ' threshold established In E.0. 12281, Corrective action represents U percent
assigned the remaining units (four today's proposal Is a "major" regulation, and 10 percent of the total cost of tha
percent of all facilities] that need an Table 3 shows the size distribution of proposed rule for tbe 10-meter and 150-
LCS In these categories a synthetic liner MSWLFs across tbe seven facility sizes meter POCa, respectively. The relative
so that the LCS would perform modeled In the cost analysis, as well as costs across options are affected by the
efficiently. the annualized cost of the proposed rule stringency of the requirements only.
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since the facility size distribution and regulatory costs was assessed. The MSWLF costs by Increasing tax«s.
tbe range of remaining lives are constant second phase was an assessment of the reducing other services, increasing debt
across all regulatory scenarios. The ability of citizens to pay for the levels, or turning to private contractors. "
wide range in contribution of corrective Increased compliance costs. EPA has assessed the absolute Impact In
action costs across the options reflects The first phase, an assessment of terms of total cost per household (CPH). j
the reactive or preventive nature of a impacts on local governments, consisted EPA has measured the relative Impact ;
given regulatory scenario. Alternative 3, of two components. First, the cost of using costs as a percentage of median -
representing a reactive approach to compliance was reviewed relative to the household income (CPMHI). Both CPH
releases, has the largest percentage of overall financial capability of the and CPMHI an compared to selected
corrective action costs to total costs community. Finandal capability (or threshold levels. When combined, these
among the regulatory options. finandal health) was determined from various analyses produce an overall

i TVW.. A*. '*ir»mrvwm the "1982 Census of Governments'* and indication of the significance ofk—TOTAL ANNUAUZED W)STS ^ ĝgg County Md aty Datt &&_,« munidpal economic impacts for specific
FOR REGULATORY SCENARIOS These data bases represent the most regulatory options.

[Doom h mam] recent available and complete For this analysis, the Agency selected
Information on local government threshold levels to identify high impacts
finances (as government censuses are for die three primary economic
conducted every five yean). As measures (le., CPE, CPH, CPMHI). For

——— described In the RIA. the Agency CPE. preliminary results from the
assessed financial capability by Facility Survey indicate that municipal

ssso.0 developing a composite score. The scon solid waste disposal costs average
JJJ-J categorizes communities' financial approximately 0.5 percent of

J|JJJ g capabilities as weak, average, or strong, communities* total expenditures. In
41*4 The finandal capability score of a comparison to other municipal services,

——— community will not change significantly costs at this level represent a very small L
due to compliance costs from the obligation. Data from the "1882 Census '~

Table 5 presents the Incremental cost imposition of the proposed rule because of Governments" indicate that the
per ton for the regulatory scenarios. The many Of the indicators used to develop average community spends 36 percent of J
median, minimum, and maximum ^ §core „, not directly affected by Its total budget on education. 5-percent
estimates an shown for each option. incnased operating expenditures. In of its total budget for police protection.

addition, it would not be appropriate to 9-percent for sewage disposal 2-percent
presuppose the reaction of a community for fin protection, and 1-percent for
to higher landfill costs. Some • sanitation services other than sewage ->
communities will increase taxes while (including solid waste collection and

PlOpOMfc
ifrmtterPOC
IKMrwtvPOC

•ebon

562.0
3-268.6
1.336.9
117.1

Mvdmun.

Prepoul
10-
POC

$11.01
40-61
0.70

ISO-
POC

$844
61.38
0.7S

AJL1

$47.58
106.11
4.01

AJL9

115.62
46.38
0.7S

others will reallocate available funds to disposal and street cleaning). Based on.
AIL 3 meet the regulatory burden. In the area these date, the Agency established a

of debt Impact, it also Is not dear how a threshold for Identifying high Impacts as
given project will be financed. Many one percent of compliance costs relative j;

S5.17 communities will use pay-as-you-go - to total community expenditures.i will use pay-as-you-go
they always have, othe:64.46 financing as they always have, others The Agency used two threshold levelŝ

0.06 will Incur debt and the remainder will ' to assess the severity of costs per -m,
— turn to private contractors who will household. An Incremental regulatory : J

raise their own capital cost of $100 per household per year was
4. Economic Impact Analysis The development and categorization - selected as a threshold for moderate
a. Methodology. Preliminary results of the composite scon Is described in Imp'acts. Although this cost represents a

from the Facility Survey Indicate that 80 detail in the RIA. The economic Impact large percentage increase In many
percent of all MSWLFs an owned by analysis results presented In this section households' disposal costs, it represents
local governments (e.g* counties, cities, of the Preamble focus on comparisons of a relatively small absolute charge. An
towns, villages). These governments will compliance costs to government and annual threshold of $220 per household '
incur the initial costs and impacts demographic indicators as described was used to identify severe impacts. •
attributable to the revised Criteria; below. Tfeis threshold level is equivalent to one
however, ultimately the governments The second component of the percent of the median household Income
will likely pass on the rej ulstory costs community impact analysis consisted of of all the communities tn the country
to their citizens and to ot ter calculating compliance costs as a according to the "1983 City and County
governments that also may use the percentage of total current community Data Boole."
landfill The compliance costs will be expenditures (CPE) and comparing this The Agency has previously selected a
passed on In the form of increased taxes ratio to a threshold level Tbe CPE threshold level for costs as a percentage
or fees or decreased services of other Indicator serves as a convenient of median household Income under the
types if die community Is operating summary of the local government's Construction Grants Program. The
under tight budgetary constraints. Thus, ability to pay. • criteria ranged from one percent of
local dtizens (the households that use The second phase of the economic median household Income for low-
the landfills to dispose of their wastes) impact analysis consisted of comparing income communities to 1.75 percent of
will eventually pay the increased costs compliance costs to the ability of MHI for high-income communities. The
of landfill operation. The Agency dtizens to pay. This comparison Is Agency selected one percent in this
assessed these short- and long-term appropriate because, ultimately, the analysis to identify a high impact level
Impacts in a two-phase economic impact burden will fall on the dtizens, for CPMHL
analysis. In the first phase, the ability of regardless of whether the local b. Economic Impact Results. Table 6
governmental entities to pay for the government pays for the increased shows the percentage of communities

AR102675
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under each regulatory scenario that represent less than 2-percent of the total percentage of communities that exceed
have compliance costs exceeding one municipal budget in most communities. this level Is low (i.e., less than 3-
percent of total current community Although it may be difficult for percent). However, under Alternative 1.
expenditures, the percentage of all communities to cope with large EPA estimates that 233 percent of all
people that reside In these communities, percentage increases in munidpal solid communities experience increases in
and the maximum CPE under each waste disposal costs In the short run, CPH of greater than $100 per year.
option. once the Initial adjustment Is made, Cost per household as a percentage of
TABLE S.-COSTS AS PERCENTAGE OF - *«« «ff •*»« * •"'« ** ,u Î.ôSL̂TJlfn!!!! °f **EXPENDITURES communities to absorb because they regulatory options, ine Agency

comprise a Very smaU portion of " estimates that the 1-percent threshold
communities' total budgets. *«vel is exceeded under the proposal at
Table 7 shows the average CPH the 150-meter POC and under

Regulatory
eoenano

Proposal: 10-fntttr
POC.

Propoeal: 150.
mater POC»

Altemativ* 1

Of
oomrounh
Ms witrt
CPE>1%

16

11ee
33
10

of people
wtth

CPE>1%

4
34
12
3

across the entire nation, maximum CPH. Alternative 1. Even under these
«d percentage of all communities with regulatory options, fewer than 2-percent
costs per household exceeding $100 per ** •" households fall into the high
year (the moderate Impact level). The Impact-category (0.1 percent exceed the
Agency estimates that average threshold at the 150-meter POC and U

*» incremental CPH across the entire ' percent for Alternative 1). EPA
nation ranges from $5 under Alternative estimates that the maximum CPMHI Is

14.0
K • tlBUWII fUUtCa MV*U 9* IUIUCA «-Ul6*MOU*« _ ~ . i .. — — - - - —

" 3 to $40 under Alternative 1. For the « percent under the proposal at the
proposal, EPA estimates that the 150-meter POC and 17 percent under
average CPH Is $11 at the 10-meter POC Alternative 1. ...... .
and $1 at IBO-meter POC - taPacU » Jlou?ehS£? S *? depend• _ , , - • .. on who owns tbe landfill that serves

EPA estimates that gnater than one- , .TAfiU T.-*AVERAQE COST PKR those households. Table 8 indicates tbe
half of all communities under , . .„ - HOUSEHOLD PER YEAR number of communities and landfills by
Alternative 1 have CPE exceeding one ' " (R«ma.oryOp«iont) -each major ownership category— . ,
percent Under Alternative 2.33 percent • _. ., ^ county, city, village or town, private,
of all governmental entities have CPEs
that fall in this category. The percentage , ,'• ; 4 ,
of municipalities with costs above 1- ' -. \.,.
percent of current expenditures under Regulatory scenario
the proposal is much lower: 16 percent '
and 11 percent, given the 10-meter POC .'"' ' '• ;'V;
and 150-meter POC, respectively. • .- '1 ." .' .'
Because most of these severely-
Impacted communities are small, the 5???"*!1
percentage of the total U.S. population "S?gaft1ff<l'?l*f
that resides In these communities Is Alternate i _
much smaller than the percentage of Alternative t.
communities affected (as shown In Alternative •„
Table 6).

Aver-

$11

40
17
6

with
CPH<
1100te«-
Mflt)

2.1
23.6
0.1

CPH

and other. (The other category coven
landfills owned by nonlocal

Ma*, governments including special districts.
States, and the Federal government)
The distribution of communities by
ownership type looks somewhat : :

__ different than the distribution of
landfills by ownership type because

1110 county-owned and private landfills tend
253 to serve a larger number of communities
935 than dry or town landfills. Hie table.
iw> indicates that communities served by
179 village or town landfills have much

higher CPH than average. These -
Several factors will tend to mitigate EPA has selected, for this analysis, a landfills tend to serve only one or two

the actual impact of the alternatives on . threshold level for severe impacts on communities and are commonly very
communities with high CPE. One households of $220 per year. The ' small thus the CPH Is higher.
important factor is the relatively small Agency estimates that this threshold Is ' < Communities served by private landfills
proportion of the municipal budget that exceeded under Alternative land at the > tend to have lower than average CPU »
is usually devoted to municipal solid 150-meter POC for the proposal but only These landfills usually serve many '
waste disposal Although CPE greater by fewer than 0.1 percent of all -communities and, on avenge, an larger
than 1-percent indicates that municipal communities In both cases. When the than publicly owned landfills. Smaller
solid waste disposal expenditures may $100 per year threshold is considered, communities could reduce tbe regulatory
double in many communities, after EPA estimates that for all regulatory * burden by participating la larger
regulation these expenditures will still options except Alternative 1. the • regional landfills. ' ' • - -• - ..a-;'

. TABLE 8.—NUMBER OF CoMMUNmes AND LANDFIIXS BY TYPE OF OWNER " ' -
. CAvwage Community CPH tor PrepdMd flutoJ ' ' ' ' • \, . '

Otvrwr

County
VUUgtnrTnMi
**"!** -,.--,„-„„-„...- ,„..,-..,., ,..,..,„..., ,.,„ .„
Olttw. ,„„ ... „„„.,.., ....... ,.„..,.,,„.,,„.„.„„,

Tffiit „,.„...., j.,, - -„.,„„,. '„„„ ,

CornmunKiM \!V'..,"i
Number .

10,618
6.622
2,116
0,556
1.087

28,098 •

"IWwm'j;,:,

V. ;'J''',|,,ir
." j;';. is
-*.;'- t

.-!;,-•. -'••:::• jo
f l'i -.- 4

•• to •

, • UndflHi

/Number

n i.Teo
1.743
1,162
912
427

6.024"

Pwwnt

J - 8 9
20
20
15
8

100*

Avmoanumber of
eonvnuntiM
perlvidim .

"to
M. u
».4
2.6
4.6

Average Community CPH •

Fed POC •

S18
16
94
10
15
S16

ewe roc

'tis
IS. «:io
1B
814

•Touts may not add to 100 percent because of founding.
•Data are missing for 10 landfilto In 19 communities.
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As stated previously, the costs used in and costs of regulations, and (3) biodegradable organics, and synthetic
the economic impact analysis represent scenarios that contain different organics in leachate. The submodel
a reasonable upper-bound estimate. combinations of design, waste, applies the appropriate algorithm to
Several opportunities exist for environment and response. Hie model calculate the concentration of each
communities to reduce the regulatory builds directly on the Subtitle C Liner leachate constituent for each year. The .
burden: Regionalization to share the Location Risk and Cost Analysis Model concentration then is combined with the
economies of scale at larger landfills, (Ref. 20), and has adopted many of its release volume calculated by the
shifts to resource recovery facilities, basic characteristics. It Is a dynamic failure/release submodel to calculate
increases In the rate of recycling to model For this analysis, EPA simulated the mass flux of the constituent across
reduce the waste volume for disposal 100 years of leachate release and 200 the landfill/subgrade boundary.
and better siting of new MSWLFs in yean of gound-water transport for each One representative leachate.
"good" locations. (As explained above. year's release. Environmental fate and consisting of eight constituents of
EPA has not incorporated these transport and dose-response concern (COC). was simulated. This
mitigating factors Into the analysis relationships an modeled as leachate Is intended to represent typical
because they involve site-specific local deterministic processes, while leachates generated from co-disposal of
decisions that are difficult to predict) containment system failure and some • municipal solid waste, nonhazardous
K. RI.V A.«M«m*nt - hydrologic events are considered Industrial waste, and VSQG hazardous
o. AUK /uw»Bmei» stochastic phenomena. The model only .waste. EPA selected the COC based on
a. Methodology. The Subtitle D assesses effects on ground water as the analyzing limited leachate data from

.MSWLF universe consists of a diverse environmental medium of concern: only 44 operating MSWLFs. The COC
group of facilities that occur in a wide ecosystem risks and subsurface gas and wm selected based on potential for
variety of environmental settings. surface water pathways (which also causing human health risk or resource '..
Hundreds of facton affect the nature, would contribute to risk) an not damage given their observed median
extent and severity of environmental analyzed, Some parameters can be concentrations In municipal solid waste
impacts from these facilities. To identify varied over a wide range; for others, the leachate. toxidty to humans, regulatory •
and evaluate some of the most user selects from specified, generic limits under SDWA taste and odor
important factors. H>A developed the values. thresholds, and mobility and persistence
Subtitle D Disk Model This model The model Includes a series of m the subsurface environment The eight
couples information from case studies submodels that simulate pollutant COC and the effect of concern for each
and other sources with a series of release (liner failure and leachate are given below;
mathematical formulations of quality submodels), fate and transport
engineering, physiochemical, hydrologic. (unsaturated zone and saturated zone
toxicologic. and socioeconomic transport submodels), exposure, impacts
processes that govern impacts to (dose-response and resource damage
provide a framework that allows submodels), and corrective action. n_
evaluation of regulatory options. Following an brief summaries of each JRM
Although the Subtitle D Risk Model of these submodels.

has been neither peer reviewed nor (a) Pollutant Release. The Agency
verified. EPA has used it In its used Monte Carlo simulation in tbe acnjoromeihane__1 Hum* he** risk (cane*.
preliminary form to help analyze: (1) failure/release submodel to estimate the Antimony-™—-_T
Problems associated with Subtitle D probability and time of failure (defined
facilities under tbe current set of Criteria as release to tbe unsaturated zone) for dr*" wrachtonde.

Criterion affect

Human health risk (cancer).-
Human health risk (cancer).
Resource damage (taste and
odor).

Human heat* risk (cancerV

Human health risk (systenV
te».

Hunan heattt risk (canoe.)! ,
Reouroa damaoe (tasia and
odof).(i.*. baseline). (2) estimates of the level MSWLFs and to estimate the quantity of ptMml

of riak reduction available from leachate released. The submodel uses a __
preventive measures (liners, leachate fault tne structure that traces each
collection systems and covers), and (3) possible failure event from all possible (b)Fate and Transport Subsurface
remedial measures (corrective action) combinations of basic events (e-g., liner transport modeling addresses transport •
under various regulatory options. For failure. Infiltration of liquid) that could through both the unsaturated zone and •
each regulatory alternative, risk and combine to cause failure. Each of these the saturated zone. The Subtitle D Risk
resource damage has been modeled in basic events is assumed to occur at Model uses the McWhorter-Nelson >'
hundreds of scenarios that represent random, following specified probability wetting front equation to calculate the
unique combinations of landfill size and distributions. The model provides delay between the time of failure and
design, environmental setting, and • distributions of the year of failure and the time that contaminants reach an
exposure distance. EPA has estimated the nlease rate. EPA used the model to underlying aquifer. The mass that
the frequency for which each scenario simulate the performance of several breaks through the unsaturated zone
occurs in the total population of combinations of containment and cover then disperses through the ground
MSWLFs and weighted the results for systems in eight environmental settings, water. Using an adaptation of the
each scenario reflect the frequency of The leachate quality submodel Random-Walk Solute Transport Model
occurrence. The following Is an simulates the concentrations of chemical [Ref. 25) developed by Prickett Naymik,
overview of the risk model constituents In leachate released from and Londquist the saturated zone model
(1) The Subtitle D Risk Model The the MSWLF between yean 1 and 100. simulates downgradient ground-water

Subtitle D Risk Model provides: (1) An Given differences tn the leaching concentrations over time.
analytic framework for estimating behavior of constituents, the submodel To model the transport of •
human health risk reduction and other utilizes three different modeling constituents, EPA developed eight
benefits of regulatory options, (2) a approaches to simulate the environmental settings consisting of four
direct link between estimates of benefits concentrations of Inorganics. net infiltration regimes (<X25-inch. 1-inch,
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10-Inch, and 20-Inch) and two categories within one mile of the facility. For the water located one mile distant The
of ground-water depths (deep and other 46 percent of MSWLFs: 12.8 replacement well system was designed
shallow). These two parameters an percent reported wells within 300 using the mean population density of 16
important In affecting the release rate of meters, 22.8 percent reported wells people per acre that also was used for
leachate to the unsaturated zone and within 600 meters, and 40.3 percent the human health risk estimates.
ultimately the aquifer. Net Infiltration reported wells within 1.250 meters of the Resource damage was estimated
represents the amount of water that can . facility boundary. under two scenarios: use value and
enter the landfill as a result of : EPA used the preliminary Facility option value. Use value assumes that
precipitation. Ground-water table depth * Survey data on distance to all wells the population currently Is using the
represents the potential for pollutant within one mfle downgradient and the ground water, whereas option value is
attenuation and degradation to occur in number of people served at each well to used when the population Is not
the unsaturated cone. In addition, for calculate toe total population risk (i.e., currently using the resource but may
facilities that an seasonally inundated number of predicted cancer cases). EPA wish to do so in the future. For option
with ground water, the inundation depth calculated the mean Dumber of well- , - value, the resource damage measure
determines tbe rate at which ground using people per acre (i.e., 1.6) using recognizes the probabilistic nature of
water can flow through the waste. fedUry survey results for private and/or future use; replacement costs are
EPA performed a statistical analysis public wells. The land area associated multiplied by an estimated probability.

of USGS data for each Infiltration. with each exposure well was multiplied of use In each time period. Hie present
category to determine the mean depth to by this population density to estimate value for both option and use value is
ground water and the average annual the size ofthe exposed population for then determined at a 3-percent real
ground-water fluctuation. Shallow and each affected well. discount rate.
deep water table depths are represented Ground-water concentrations of /« Corrective Action. Under tbe
fay tiie 50th and 90th percentiles, chemical constituents released from proposed rule, corrective action can be
respectively. •_ landfills ca& Cause human exposure via triggered if a constituent of concern is.
For transport through the saturated drinking water. AH exposed Individuals detected in the uppermost aquifer at

zone, EPA developed 11 generic ground- an assumed to weigh 70 kilograms and Jevelg „„„&,„ the applicable MCL; If
water flow fields to represent the range drink two liter* ofwater per day. The « MCL doeswt exist a risk-based or
of hydrogeologic conditions tn the lifetime dose Is calculated as the background level Is used as tbe
United States. Hie flow fields are based running 70-year average over an standard.
on data collected from ground-water individual's lifetime.
,supplyreportsfor.adioftheUSGS »4̂ JStê JU*te
regions.Tne flow fields vary in terms of mis analysis, reported risk is the
aquifer configuration, materials, and average Ufetime maximum exposed .
flow velocity. Five of the flow fields an Individual risk (i.e.. the mean of the
stagle-layeraouifer systems, two average lifetimi (70-year) risks over the
contain *rO adjacent aqulfen. three S00-ye\r modelingjjjrfod).
consist of an aquifer overlaid with a -Of the eight SSjselected for
nonaquifer. and one contains two modeling human health risk, five an
aquifers separated by a nonaquifer. carcinogens and one Is a noncardnogen.
tPA assigned each surveyed landfill Hie approach for estimating risks for

to a net infiltration region based on Its Carcinogenic effect* Is consistent with
precipitation level (obtained from the the Agency's cancer risk assessment omv. 5™
nearest National Weather Station) and : guidelines. Carcinogenic potencies are J™6, J«
other climatic data. Each of these from tbe Agency's Carcinogenic ..
MSWLFs also was assigned a DRASTIC Assessment Group (Le., 95th percentile • - .
(Ref. 38) setting to select appropriate upper-bound slopes based on a P1 „ „
ground-wateruble depths and Dow ... linearized multistage model). . are reacneja ana opera esau»spe
fields. Tnese assignments wen used to ; For aoncaidnogenlc effects, the tfflSTcyft>!l j*̂ *1̂  iTi .*.develop a frequency distribution for ' Weilbull equation was used with a • modeling period. The model calculates
each environmental setting. EPA used : threshold fo fcwecUct a probability of do .ŷ dtent well concentration
these frequency weights to scale up tbe effect Below the threshold, risk equals proves following implementation of &e
risk model results to obtain national wro. At doses above the threshold, risk corrective action and rewlcuJatesrfsk
estimates. f depends on the dose, the constituent- and resource damage estimates. Tnese -
(cj&posure Distance and '• ,-: specific threshold, and the shape of the results are compared to tbe estimates -;

Populations. EPA selected seven well dose-response curve. calculated for the basetoe fl.e.. no . -
distances for modeling risk: 10 meten, , j M Impacts: Resource Damage. The corrective action scenario) to determine
60 meters, 200 meters. 400 meters. 600 ;. measure of resource damage in the the reductions In risk and resource
meters, 1,000 meters, and 1,500 meters. model la based on tbe cost to replace damage achieved by corrective action.
Preliminary results from the Facility contaminated ground water that (2) Risk Model Inputs. EPA modeled
Survey wen used to develop a - cutrentlylsiUed.ormaybeused.for three MSWLF sizes for risk and resource
frequency distribution of distance from drinking Water. Resource damage Is * damage: 10 TPD, 175 TPD. and 750 TPD.
the MSWLF to the closest drinking : determined by plume area, the density Each size category Is characterized by
water well at each site. This distribution of drinking water wells, the source of the total volume of waste placed in tbe
[i.e., distance to closest well) was used replacement water and its distance from landfill the number of phases used to
to estimate risk to the maximum tbe affected wells, tbe time the plume dispose of tbe waste, and the
exposed individual (MEI). first appears, and whether ground water dimensions of the landfill at capacity
Approximately 54 percent of the currently 1* used. (e.g., surface area, depth, height). The
MSWLFs were reported to have no Tbe Agency assumed that the waste volumes and dimensions for each
downgradient drinking water well replacement source Is nearby ground capacity category ve cojulstent with
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the cost model described earlier. The (unlined with a vegetative cover) wen assigned zero health risk). Of the
number of phases in the risk analysis excluded from further design remainder. 11.6 percent have moderate
are 2, 5. and 10 for the 10.175. and 750 requirements. Landfills with higher risks risk (i.e.. In the 1X1(T'to IxNT'range).
TPD landfills, respectively. were assigned a synthetic cover and, if 5A percent have high risk [1 XlO"1 to
As with the cost model, EPA used the risks for an MSWLF unit still exceeded 1 XlO"*), and a negligible 0.05 percent

Facility Survey to estimate the the design goal the most stringent exceed 1 XlO"4. Across all units in the .
frequency with which each landfill size design of a synthetic liner, synthetic baseline, less than 20 percent have risk*
category occurs nationwide. Landfills cover, and leachate collection system greater than 1 x 10**. EPA recognizes
with capacities of up to 30 TPD are was assigned. For existing facilities. that future increases in well density .?
included In the 10 TPD category. 30 to EPA used the baseline risks with a near MSWLFs would Increase baseline
500 TPD landfills are In the 175 TPD 1 x 10*' cutoff to assign either a risks from those estimated.
units, and those with larger capacities synthetic cover (for those with greater The principal constituents
are modeled as 750 TPD. Using this than 1X10"' baseline risks) or a contributing to the risk estimates from
approach. 81.5 percent of the landfills vegetative cover (for those with less the model an vinyl chloride, 1,1̂ 2-
wen modeled at 10 TPD, 33.1 percent as than 1 x 1CT' baseline risks). tetrachloroethane. and dichloromethane
175 TPD, and 5-5 percent as 750 TPD. For this analysis, EPA assumed that (methylene chloride). These risk (and
The Agency assumed that facility size is extended can continues for 60 years resource damage) estimates are based .
independent of hydrogeologic and after the end of the active life of the on observed median concentrations. The
exposure attributes. MSWLF, and includes maintenance of Agency estimates that the risk
All new MSWLFs are assumed to the vegetative portion of the cover. associated with the 90th percentile

operate for 20 years. The baseline ground-water monitoring, and corrective levels in the leacbate data would be
facility Is the same as that used in the action (although an extended can aDOttt one order of magnitude higher
cost analysis but risks and resource period Is analyzed In the RIA. the actual ân tjia| smiulated for tha median •
damage estimates (for the proposal) proposed rule requires a two-phased concentrations. This risk occurs because
were not adjusted to reflect existing post-closure can period of at least 30 carcinogens an the primary contributors
State requirements for containment yean). For designs with Wpvte to risk in this analysis, cancer risk -r •
systems. This adjustment for linen and coven. EPA assumed that tbe synthetic varies linearly with dose, and the
leachate collection systenu would affect components would be maintained and rep0rted 90th percentile concentrations:-.
no mon than 17 percent of all MSWLFs. replaced If necessary until the end of the „£ about one*Of09t of magnitude higher
To assess the effectiveness of a fint 30 years of post-dosure care. ^ ^ median levels The leachate--
f̂'Ofy °Pti°n. ̂A f'ITS? *"'' , EPA modeled ̂1*™!t1SS* J thrô h 3 data on which these risk estimates an •new landfill is constructed at the same in a manner consistent with the cost made an extremely limited Therefore

site and operated for 20 yean plus post- analysis. A detailed discussion on how ^ rfgk estimatei ̂d change
closun can according to the applicable EPA estiiuâ riskaiulttsource significantly with mon comprehensive
requirements. damage for the regulatory alternatives Is ut7(,B(. jJL
Under the proposed option. MSWLF Included In the RIA. wacnaie oaia.

units are required to meet a performance b. Risk Results. This part presents
standard by applying appropriate cover results of the risk analysis (Including exn«ct»d over
and containment designs. Owners or resource damage) for the baseline and " expeciea
operators have the freedom to choose each of the regulatory options.
the type of design they think will meet (1) Baseline. For the baseline, EPA
the performance standard. Because the estimates that average MB risks over wa»5 ̂.S!"""1?' '2™1
performance and costs of design the 300-year modeling period range from would e™ fr°n<>™ «>»'" « -
elements such as linen and ccVers an apprexiLtelyl̂ CzeroVRSults exposure (e.g, surface water subsurface
highly dependent on site-specific from the Fsdlity Survey indicate that " ***\ ™ ff°?*™J78kL , . «
factors, there an likely to be several about 54 percent of landfills have no attributable to existing contamination
types of designs (and combinations of drinking water wells within one mile of al§0_ "• not considered. ...
designs) chosen by the regulated tbe facility boundary. Because the model Moreover, ̂tujun wells an located
community to comply with the only estimates human health risks at near existing MSWUs for new sites are
performance standard. drinking water wells within one mile of located near current wells), the overall
As stated previously, to analyze the tha fadUty. EPA assigned these facilities risk distribution will nflect the

proposed rule, EPA assigned (54 percent of all MSWLFs) no human estimates for the subset of landfills that
containment and cover designs to new health risk. EPA recognizes that if future currently have wells within one mile of
MSWLFs according to a W* design goal wells are located near existing landfills, the facility boundary. For this subpoup
(chosen from theafiowable protective this subgroup (54 percent) ofall of the popiflation, nearly 40 percent of
range of 1X10'« to IXICT̂ . In addition. MSWLFs would face potential risks In landfills have risks exceeding1X10'* In
EPA assigned one of three containment the baseline from contaminated ground addition, the median risk Is about
and cover designs under the assumption water similar to those that currently 4.3X10"'.
that owners or operators will use the have nearby wells. Another 6 percent EPA performed a sensitivity analysis
least stringent design capable of meeting have nearby wells, but have no risk of the baseline risk results to the well
the design goal (EPA recognizes that (MEI less than or equal to 1X10"1*) distance distribution. When all landfills
other control technologies beyond the because no constituents reach the wells are assumed to have wells at the facility
three analyzed could be used to comply within the modeling period. Risks are boundary (modeled as 10 meters
with the performance standard). If the low (1X10"' to 1X10~1 or very low downgradient from the waste unit
most stringent of the three designs did (less than 1 x 10~T for a total of 82-8 boundary for this sensitivity analysis)
not reduce risk to this level corrective percent of MSWLFs (these MSWLFs risk changes dramatically. While less
action would be triggered. include the 54 percent of all facilities) than 20 percent of all MSWLFs have
Landfills with average lifetime risks that have no drinking water wells within risks exceeding IX10**for the actual

below l x 10~* given the baseline design one mile and. therefore, have an well distribution, over 67 percent exceed
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this risk level when all exposure is . high-velodty flow fields (U« 1.000 and (greater than IX10"*). compared to 5A
essumed to occur at the 10-meter 10.000 meters per year), considerably percent In the baseline. Approximately
boundary. . more water flows through tbe aquifer, 0.1percenthavemoderaterisks(lxlO"'
The results of the analysis identify which affords more dilution of tbe to 1X10'*) compared to 114 percent in

several factors that are Important in . leachate. Intermediate velocity aquifers the baseline; 15.2 percent have low risks
determining risk, namely facility size. (i.e., 10 and 100 meters per year) have (1XKT4 to 1X10'̂ ; and the remaining
distance to nearest well and higher risk profiles because they neither 78.7 percent have very low or no risks.
environmental setting. These factors . allow for much degradation nor provide Corrective action ts never triggered
interact with many others in a complex for much dilution or pollutant during the first 50 yean under
manner to produce risk. , dispersion. Alternative 1. so all of the risk reduction
Higher levels of contamination and. ' Although these factors (i.e., facility results from the containment system and

thus, higher risks pre assodated with size, distance from the facility, cover. Overall about 9 percent of tbe
larger facilities that have a greater mass infiltration rate, aquifer characteristics) landfills trigger corrective action under
of waste. The high percentage of small are strong determinants of risk, no single Alternative 1. The cover reduces the
facilities (less than 30 tons per day) In ' factor is responsible for most of the amount of infiltration entering the
the regulated universe tends to weigh variability. AH of these factors, plus landfill Before leachate Is released from
the overall distribution to lower risk others,that were not accounted for in the MSWLF, both synthetic membranes
levels. However, the Agency's, economic EPA's Hsk modeling, Interact in a . must fall and tbe leachate then must
Impact results indicate that smaller complex manner to produce risk. travel through three feet of clay. Due to
communities will have Incentive to • - (2) Regulatory Options. This Subpart this delay, which ranges from 62 to over
regionalize their landfill operations in will present first the results for tbe 10- JQO years, some of tbe pollutant mass
order to share the burden of cost meter POC modeled at 10 meters from that would otherwise have been
increases with other communities as the waste boundary and then the ISO- released Is not released during the
well as to take advantage of the meter POC modeled tft150 meters from modeling period The delay also results
economies of scale assodated with the wâ ci bdundary.^ •• - - in additional pollutant degradation prior
larger facilities. Regionallzation would For the 10-meter POC EPA estimated to rejea(e 7̂  leachate collection
shift the overall risk distribution *. ihat for about 61 percent of alllandfills. |y.tem. remove some of tbe pollutant
towards the higher risks assodated with;, vegetative coven alone are suffident to SaggfJomthê andffll
lurger facilities, although the total > meetta 1X10~«risk-based performance EPA estimates that population risksnumber of facilities would be reduced. standard. Synthetic coven an suffident - - **v*-»->" «—
All other factors held constant risk for 11 percent of the landfills, while

decreases with Increasing distance from synthetic liners with leachate collection
the facility. Contaminant concentrations systems and synthetic covers are
diminish over distance due to' needed at tbe remaining 28 percent
degradation, dispersion, and About 40 percent of the landfills with
attenuation. While the closest wells synthetic liners and cover* (11 percent
present the greatest risk, results from of all landfills) trigger corrective action
the Facility Survey Indicate that this under the proposal
occurrence Is relatively rare: 54 percent About 0.1 percent of the landfills have
of existing MSWLFs have no wells risks exceeding 1 XlO"' under the
within one mile. 15 percent have wells proposal compared to 8.6 percent In the

?1#*• -t,'

within 300 meters, and 25 percent have baseline and about 35 percent have risks companc
wells within 500 meters. However, as between1X10"'and IXIO"". Population , *SS?*l1LIrti- rf t u i , vin-«
stated above, the proximity of wells to , risks for the proposal are 0.0210 cancer «n<""is wttn n̂ lj™ ™" .„ ...
MSWLFs likely will increase In the cases per year (over the 300-year " - I?̂?"*1. u rSSiSPSSiSfuture and thus baseline risks and the modeling period), down from a baseline baseline to about 92£«cent nnder
risk reduction attributable to the of 0.0770 eases per year. - - Alternative 2. The expected number of
proposal would be greater than the At the ISCHneter POC EPA estimated jancf cases under Alternative 2 Is
estimates based on the current well that about TB percent of the landfills are P-WOS per year (over the »£y«r
distributioa '- in compliance with the performance - modeling period), compared to O0770 to
Wetter climates are associated with standard In the baseline (compared to 61 thebaseltae. -

higher release volumes and percent with the 10-meter POC). About 9 . Under Alternative 3,0.003 percent off
consequently greater risks. However. percent need iynthetfc covers and the landfills have risks UghertoanlXlO-\
because landfills are almost equally remaining 13 percent need synthetic «id U percent have risks between
likely to be found in wet or arid , liners and covers. About S percent of all iXlO-'andlXlO-'.'flwpercentage- .
climates, no one Infiltration rate setting landfills trigger corrective action. with risks between lXlO~»andixvr*
has a dominant Influence oh the overall , As with the 10-meter POC the number decreases from 11.6 In the baseline to &7
risk distribution. Hydrogaologic ' "oflandffllswIthflsksexceedlnglxiO-* percent under Alternative 3. Population
characteristics of the aquifer also exert Is reduced from 5.6 percent In the risks under this alternative are O0216
a strong Influence on risk. Aquifer , baseline to about 0.1 percent at the 150- cancer cases per year over the 800-year
properties affect the extent of dilution of meter POC. About 86 percent of the modeling period.
the leachate and the retardation and landfills have risks lower than lxlO"« Of all the alternatives considered,
degradation of specific pollutants, under this option, compared, to 63 EPA believes the proposed rule Is likely
Aquifers with slow velocities (i.e., one . . percent In tbe baseline. Population risks to effectively reduce risk becaue of the
meter per year) generally allow for no an 04227 cancer cases per year (over performance standard nature of the
pollutant breakthrough at the more the 300-year modeling period), down proposal. Risk depends on a complex
distant wells and for considerable from a baseline of 04)770 cases per year. Interaction among site-specific factors.
pollutant degradation before ; Under Alternative t less than 1 This variability affects not only the
breakthrough at nearby wells. In the percent of the MSWLFs have high risk occurrence of risk, but also the
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effectiveness of a particular design. estimates (modeled for new facilities (2) Regulatory Options. Resource
Expressing a regulation in terms of only) do not take into account existing damage under the proposal reduces the
performance allows for the State requirements for containment replacement costs from the baseline.
implementation of design and operating systems. Under the proposal at the 10-meter POC
procedures that best address site- . (i) Baseline. Hie Agency estimates EPA estimates that no landfills will have
specific risk factors. Overall EPA significant resource damage in the replacement costs exceeding $3 million .*.'
believes that risk Is likely to be very low baseline for MSWLFs ranging from $0 to (pnsent value), compared to over 3 ' *"'
under the proposed option. more than $4 million. The majority of percent In the baseline. The fraction of
- Although Alternative 3 requires MSWLFs, however, have resource landfills with replacement cost betwee
extended can. It does not require liners damages valued at less than 5200,000; & million and S3 million decreases from
or leachate collection systems. With this this result largely reflects the option e-5 percent in the baseline to 6.5 percent
design, many landfills, particularly those value estimate for the 54 percent of all under the proposal Tbe percentage of -
located in the wetter climates. wiU MSWLFs that have no drinking water landfills with no resource damages Is ~*j
release leachate to the aquifer during wells within one mile of the facility. ue *ame *or ooth the baseline and
the unit's active life. As a result of these EPA predicts that about 29 percent of proposal (28.8 percent). EPA estimates
early releases, EPA estimates that MSWLFs will have no resource damage. that tne totfll resource damage across aU
corrective action will be triggered more - Approximately 31 percent of landfills landfills Is $1.27 billion, a nduction of .
often than under the proposal (39 have resource damage exceeding " $*-31 billion from tha baseline estimate;
percent compared to 5 and 11 percent). $200,000, and about 13 percent have of *«• b*JUon- ,- L
Because of the uncertainty in the resource damage in excess of $1 million. Uudet the proposal at the ISO-meter̂
effectiveness of corrective action, risk •jae ̂g components of resource POC. ̂e ****" *° lower replacement
may be higher under this alternative damage an not option value and use COiU i§ "nailer than with the 10-meter
than estimated In the RIA (this value. Because option vdue is based on POC. Under the 150-meter POC EPA
uncertainty, however. Is not easily ^ probability that a ground-water estimates that then an no landfills with
modeled). Alternative 3 represents a ^̂ ^ m aomeday be used, it tends to ««ource damage greater than S3 mOUc
reactive approach to potential ^ much to*wer ̂ w value for a Seven percent have replacement cost* 4
contamination compared to preventive tf ven wt of con̂ ons; option value is between $1 and S3 million, and 64.3 v
approaches such as the Proposed or Estimated to be typically one-tenth of f*™? ha« P°,?itiv""?™ ******
Alternative 2, In whfch landfill design is ^ value> Option value dominates at J" *** * mUUo_n- r%̂ Sya**
based in part on achieving a loww level. Inf resource damana white damage across alt landfills is $1.6 ,-.
perfonn«i« standard. v̂̂ Sê ^̂ lô T bmioa wUcA U ̂  million lew than
Table 9 shows the number of cancer îĴ .̂̂ îSnnn *PPear the baseline but $33 million more tfrarf

cases expected annually over the 300- aiieveis exceeding MW.WJU. mda ̂  10.meterPOa --̂
year modeling period, and the nduction W™ b?t?1.u*e *}? option ™f "* Under Alternative 1. no MSWLFs ._,
in annual population risk for each f̂ WV_i!5ln!t *"!*!* dama86 nave replacement costs exceeding Si *'•*
regulatory option. As estimated by EPA. |» "bout $79,000.13-percent of the nmon> whepeat about 13 percent have -
the reductions in risk are similar among »®WLFl **l* damages exceeding $1 replacement costs exceeding $1 million
all the regulatory options. million, and 7-percent have damages m ̂  baseline. The fraction of MSWLF*

wceedina: S21million. If only use value is ^ ̂ ^̂ ^ WM betwften SOJ '
TABLE 9.—PREDICTED POPULATION RISK considered, the median estimate for million and $1 million decreases from -v

ACROSS 6.034 NEW MSWLFS fei5Sfe5*mSt« "* "! . n one-fifth to one-tenth under Altemativa
&*-*• * P"!*"1 of •" 1. Over half of the MSWLFs have zero '

Regulahxy tcanario

Dasaflnt.
PFOpOMt
POC———————

PropOMfc 150-mtttf
POC

AIMrrutiv*2
Aftsm«iM3

Cases MT
VsMeT 1

0.0770

JOSZ7
JOOX
.0105
.0216

!̂ !̂̂'l!̂rt.Ŝ.r2.t"̂  resource damage with Alternative 1
j i .«. ; ..i. t«*»nn requirements In place, compared to 29 !'and almost 26 percent of these MSWLFs perecnt in the baseline. The total

—— have damages that exceed $1 million. M8ource damage across all MSWLFs is
aoseo The total resource damage for all $410 million, a reduction of $2.17 billion

6,034 MSWLFs in the baseline Is from the baseline.
.0543 approximately $2.58 billion. The synthetic/composite liner, double
jĵ  Facility size, distance to nearest well leachate collection system, and
.0554 and environmental setting have an composite cover reduce resource
——— Influence on resource damage similar to damage for the same reasons that they'

o-rtorf ̂^ 300.™* *" ***** ilmul** fcelr influence on the risk estimates reduce risk. As with risk, there Is no
P*»otf ttwdM m wo. presented earlier. resource damage estimated In the 0.25-

c. Resource Damage Results. Generally, the resource damage Inch net infiltration region because
Consistent with the risk analysis, estimates an heavily dependent on the releases do not occur within the first 100
resource damage estimates are made for current status of ground-water use, years. If the pollutant nlease period In
the baseline, proposed rule, and each plume size, and the timing of the model wen extended. It to likely
regulatory alternative. As discussed in contamination. Because ground water In some resource damage would be
the methodology section, resource the vicinity of more than half the simulated. None of the reduction in
damage is measured as the replacement MSWLFs Is not currently used, most resource damage results from corrective
cost (expressed in present value terms) contamination causes resource damage action, which Is never triggered during
to provide water to users whose supply that has relatively low pnsent value. In the first 50 years under Alternative 1.
is contaminated by releases of leachate some cases, however, resource damage EPA estimates that Alternative 2
from MSWLFs. Similar to the risk can be extensive, valued at as much as effectively reduces resource damage. .
analysis, EPA has not considered the $5 million. Environmental factors have Virtually none of the landfills have
surface water pathway in the resource an impact on resource damage by resource damages exceeding $1 million.
damage analysis. Resource damage affecting plume size and its timing. compared to about 17 percent in the
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baseline. The percent of landfills with small entities. The RFA requires an TABLE 11.—COST PER HOUSEHOLD PER
resource damage between $0.2 million initial screening analysis to determine YEAR FOR PROPOSED RULE (10-METER
and SI million decreases from 15.1 whether the proposed rule will have a PCX)
percent ta the baseline to 12.8 percent significant impact on a substantial ~"
under Alternative 2. About 35 percent of number of small entities.
the landfills have no resource damage.
The total resource damage across aU
landfills decreases from $2-58 billion In

Alternative 2 for a reduction of $2.01 meter point of compliance. LMS than1.000™

CPH wigs (h poroMif)
<«25

72.9

SO.S

B7.S

88.9

88,5

W.O

S2&450

85.2

IM

10.8

9.9

11*
10

S50-S100

IS

11

1.7

1.1

0.0

>*100

• 111- h '1 I#WWbillion. 1. Methodology 1.001-
Alteniative 3 eliminates the _. • -• _ • ,. , 6.ooo«

occurrence of replacement costs higher J ™* **A provides some guidance ta 6.001-
than $4 million. About 6.4 percent of the developing definitions of what »«*>«
landfills have replacement costs constitutes a substantial number of £0.000..
between $1 million and $4 million. The •mall entities/what she criteria define a 10.001-
number of landfills with no resource . 'mall entity, and what Is a significant u2!S?i2l
damage remains virtually unchanged impact, although it allows the Agency to 100.000
from the baseline at about 20 percent. ' develop a more appropriate definition If
The total resource damage across all necessary. The Act defines a
landfills under Alternative 3 drops from "substantial number" as more than 20 „__
$2.58 billion to $1.57 billion as a result of percent ofthe affected population of CEMTAOE __ ^̂
corrective action. small entities. Hie RFA provides a POSED Rui£ (ItHiETSH POQ
In summary, all of the regulatory ' definition of s small governmental entity ipewsni of communmas by community «fc»]

options reduce resource damage from 19 any government serving a population - --j- - -
baseline levels. For each option, the of less than 50.000.
}flr?i1« n̂ OM "ff".** those The UFA allows for several indicators ' Poputatton *"lacumes tnatcurrently nave (e. compliance costs as a percentage
rfAumrwa/tfaMf urAll* si a FfiAQtlTCft 4 _ v ^ r - r v

810

O.J

0.0

AO

OlO

es, number and " »

wpwicMum
0-1%

7BJ
85J
800
804
87.7
100.0

16J
1O6
7.8
(.6
12J
0.0

•40
£2
16ao
00

the nduction and delay In releases to 1 .
the subsurface reduce plume size and/or topacts. When a recommended
delay formation of plumes. Because threshold Is exceeded for a given
replacement costs an discounted, delay jndicator. this constitutes a "significant Although tbe RFA is aimed primarily
in plume formation translates directly impact i h at mitigating adverse effects on small
Into reducedresource damage. Those For tills RFA screening analysis, the businesses, It also Includes a definition
facilities with no current wells have Agency used the same measures and of small governmental entities as anv.
smaller baseline resource damage threshold levels as those used in the government serving a population of less
(measured as option value), but also economic Impact analysis. These than 50,000, The munidpal data base of
have proportionately smaller damage Indicators (and the corresponding primary providers of local government
reductions because they an not as threshold values) are cost as a services used for this analysis contains
strongly affected by the delay In percentage of expenditures (1-percent). about 29.017 entities. 974 percent of .
leachate release. Table 10 presents the , cost per household ($220 per year), and * these represent a population of HXOOO or
resource damage results, across all 6,034 cost as a percentage of median smaller. Because such a large proportion
new MSWLFs. for the regulatory household Income fl-percent). of affected entities under tbe proposed
options. • rule meets the 50,000 population

„ _ _ • 2. Results ; , , n - criterion suggested In the RFA. andTABI£10.-TOTAL RESOURCE DAMAGES
FOR 6.034 NEW FAatmES

«•< —— i ———

Proposal (KMiwur POO—
Proposal (150-SUM POC) „
AHwnrtvo *_

1.60
0.41
OJ7

meterPOC for tfae proposed rule. Tables
jltadt?,.resent«&UPonco,tper
household and cost as a percentage of Sp̂ ents 77 percent of the totalllie

=s' ^̂ *̂ oi<f«P»P<>«druleatthe propowd regiiation will have Itt most
*i« 10*ietCT POC. flae pattern of Impacts Is JevSe Impacts on governments serving
J* very similar for costs as a percentage of teM than IdOO people, which Include 46
Mi median household income and Is not percent of primary local governments.
1.01 displayed.) The two indicators show therefore, the Agency determined that

similar patterns of Impact with the an appropriate size definition for small
_ _ , ' p, ,.,,,,_ - , greatest Impacts on communities with entities for the purpose of this analysis
B. Regulatory Flexibility Act populations of 5,000 or less. The falls somewhere between governments
The Regulatory Flexibility Act (RFA) threshold value for significant impact is of 5.000 persons and 1.000 persons.

requires Federal regulatory agencies to exceeded for the cost as a percentage of The Agency determined that the
evaluate the impacts of regulations on expenditures Indicator. proposed rule is likely to Impose
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differential economic impacts, although will become mora attractive ta the future prevent these other forms of risk. The
not significant impacts, on a substantial due to competitive costs with landfilling bulk ofthe compliance costs are for
number of small entities. The impacts or favorable environmental conditions requirements that serve to protect the
are more seven on small governments at a given site. EPA has estimated that ground water from leachate
than those on larger communities. The resource recovery could divert as much contamination.
Agency determined that the effects of as 18 percent of the solid waste stream EPA's modeling period ta the risk
the proposed rule on small entities away from land disposal given future analysis Is 300 years. Greater risk
should be analyzed ta greater detail as population growth and increases ta the nduction would be obtained if this
part of the final rulemaking effort volume of solid waste generated (Ref. period were extended.
C. Limitations ' S* Alternatives to land disposal other Many aMumptionSt „«* „ those

than energy recovery also exist (e.g, discussed above, enter into the risk
i« rt , • >to the results presented ta this section. although often successful due to their «h»ni,i*«. ri.fc MHmat»«
Costs and benefit, for the proposed rule inhere?, flexibility and cost- rStionTf mSam. of th
as estimated ta the RIA represent a 1 X effectiveness, have historically diverted
10-» design goal actual effects of the only modest amounts of municipal solid
proposal will vary as the State- waMe from the waste stream.
specified-design goal varies within the • EPA has adjusted the compliance
allowable protective range of 1 X 1CT* costs to reflect State requirement, for

would be sufficient to meet the adjustment was made ta the benefits
performance standard and would analysis, which used an unltaed unit ™ FEUi11̂  TT™
influence the resulting costs and with a vegetative cover to represent nguiatory analysis.
benefits. Although several provisions baseline conditions. Estimated costs D. Paperwork Reduction Act
(e.g.. post-closure care, ground-water may be overstated for landfills ta States _. . , .. ....
monitoring parameters, performance with other requirements that may be The information roUection
standard for existing units) of the similar to the'proposed ™le. fT**T*£ *??* W0"!* *&*
proposal do not exactly reflect what There are also several caveats related 5*"° «™™o for approval to tbe
was analyzed ta the RIA. the Agency to the risk analysis. Then is SI?™" ji?ement ™.r!r!r
believes that the basic conclusions of considerable uncertainty ta the risk f_?_*9j£r_,7K «a,?ej_S?riC_RedUC
the RIA are accurate estimators of the modeling. The model components that ™ °* igao> ** u-&u t501" **?•
effects of the proposed rule. " introduce the most uncertainty are those Submit comments_on these requirement̂
Compliance costs represent upper- that predict (1) Leachate quality for to ™* Omom of Information and

bound estimates. Factors that may act to trace organics. (2} the probability and sT*™*!*? ̂ f̂ S1"8;,7?? CSS011
reduce the cost estimates Including consequences of containment system Place, NW; Washington, D.& 20503. .̂
regionalization, waste ehifts to resource failure, (3) the effectiveness of corrective marked Attention: Desk Officer for ,.-
recovery facilities, recycling, and better action, and (4) the human health risk EPA." The final rule will respond to any.
siting of new landfills ta "good" resulting from exposun to toxic OMB °* public comments on the
locations. As noted earlier. EPA has not substances (Lê  the dose-response Information collection requirements.
incorporated these factors into the models). XII References
analysis because they involve site- The risk analysis also considen only ' .
specific local decisions that are difficult the current population that Is using the A- Background Documents
to analyze. ground water as a drinking water M U.S.-EPA.OSW. Notification ><JS
u££, 1STSPu " i e*8tin* w*™-m *• fo*11"' *»a,ter numbers of Requirements for Industrial Solid WasteMSWLFs will have a replacement people and wells may be located near Disposal Facilities—Criteria for
landfill ta perpetuity as EPA has MSWLFs. Future population growth Classification of Solid Waste Disposal
assumed ta this analysis due to such would increase the risk reduction Facilities and Practices (40 CFR Part
forces as regionalization. Smaller estimates presented ta this discussion. If Mru-RnhHtU n of th* Reioun*
MSWLFs can achieve substantial regionalization occurs so that the total eSaSSSf andRecovery Act *B
economies of scale that will help to number of landfills that needs to be fRCRA) August 1088 (draft).
reduce their compliance costs by ilted is reduced, the total exposed f-».,« mj ncw I~~HOB
participating in larger regional landfills population may also be reduced. .̂ L̂ Ĵ ĵŜ Ŝ r̂ Ltm f«-
with other local governments. The However,EPA has shown that larger J?'*™tiS?l!S JSS*. iTSfin.?̂ ?rra
economies of scale likely will remain risks are associated with larger J£?SSSJSS»iu n «f rt£ iSzS,<•positive even with additional costs due facilities. Future population growth, and J,art 258)—Subtitle D ol the Resource
to transfer stations and increased « corresponding tacnase In solid waste SŜ Vi «S MM™*
transportation distances. Although these generation that may be land disposed. Ŝf̂ VMj rtcwTwL '« 1̂ 1* j
economies of scale exist, there are many will also increase compliance costs over l*i U'S'J*PA'osw> ?P?rt0n5 l-ntena
local noneconomlc (e.g., political the current estimates. (Subpart C)—Criteria for Munidpal
technical) facton that enter into landfill EPA estimated only risks that an Solid Waste Landfills (40 CFR Part
siting that may inhibit the forces of attributable to drinking contaminated 258)—Subtitle D of the Resource
regionalization. ground water. Other risks from MSWLFs Conservation and R«coveiy Act
Futun waste shifts to resource wen not analyzed (e.g., surface water, (RCRA). July 1S88 (draft).

recovery facilities will divert the waste subsurface gas. risks to the ecosystem). (4) U.S. EPA, OSW. Closure/Post-
volume that potentially needs to be Analyzing these risks would result in Closure Can and Financial
landfilled, and. thus, costs presented in greater risk reduction than currently Responsibility Requirements {Subpart C.
this section will tend to be overstated. It estimated. The aggregate costs already 5$ 258.30-258.32)--Criteria for
is likely that solid waste combustion include some of the controls that would Municipal Solid Waste Landfills (40 CFR r~&

•IF';.

^102683 I
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Part 258)—Subtitle D of the Resource D. Other References Related Collection Programs. Contract
,, „„,. ... . (M) Abt Associates inc. National _ _ _ _ . . * ». •.. . **.-»
July 1988 (draft). Smal/ ĝ aUty Generator Survey. £/?U°n«£?ency' W"hin«lon'K
{5) U.S. EPA. OSW. Design Criteria Contract No. W-01-6892. US. Octoberlt»8.

(Subpart DJ-Criteria for Municipal Environmental Protection Agency, (28) &•& EPA. OSW. Subtitle D Study
Solid Waste Landfills (40 CFR Part office of Solid Waste. Washington, DC Phase' Report EPA/530-SW-4J&-054.
258)—Subtitle D of the Resource 1535. October 1988.
Conservation and Recovery Act (15) farrell J. B. and G. K. Dotson. (29) US. EPA, OSW. Industrial
(RCRA). July 1988 (draft). îe Effects of Municipal Wastewater Subtitle D Facility Study. List of
(6) US. EPA. OSW. Ground-Water 'Sludge on Leacbates and Gas Questions ta Telephone Survey.

Monitoring and Corrective Action Production From Sludge-Refuse September 1980.
(Subpart EJ-Criteria for Municipal Landfills. US. EPA/ORD. 1987. (30) U.S. EPA. OSW. Survey of Solid
Solid Waste Landfills (40 CFR Part (16) frank/in Associates, Ltd. Waste (Municipal) Landfill Facilities.
250}—Subtitle D of the Resource Characterization of Municipal Solid August 1988.
Conservation and Recovery Act Waste ta the United States. 1980 to 2000. (31) US. EPA, OSWER.
(RCRA). July 1988. US. Environmental Protection Agency, Understanding the Small Quantity
(7) US. EPA, OSW. Case Studies on • Washington. DC June 1986. Cenerator Hazardous Waste Rules: A

Ground-Water and Surface Water (17) Franklin Associates. Ltd. - Handbook for Small Business.
Contamination from Municipal Solid Characterization of Municipal Solid September 1986.
Waste Landfills-Criteria for Municipal Waste ta the United States, 1960 to 2000. (32) K$ EPA. OSW. Notification of
Solid Waste Landfills (40 CFR Part (1988 Update) US. tovironmental Hazardous Waste Activity. Form 8700-
258}—Subtitle D of the Resource Protection Agency, Washington. DC. 12 and instructions. Revised November
Conservation and Recovery Act March 1988. . 1935
(RCRA). July 1988 (draft). (18) CCA Corporation and Booz, Alien ,,« „« -p* „. ,oumai Vol«
(8) US'SPA. OSW. Summary of Data »Hamiltonlnc. Review of Federal and J™ "* *** EPA I0""*1 Vo1 tt

on Municipal Solid Waste Landfill 8ute Regulations and Other Information
Leachate Characteristics—Criteria for ^ Disposal of Solid Waste ta Wetlands.
Municipal Solid Waste Landfills (40 CFR gwfw* No, 68-01-6871. US. Sê ^̂ Sm̂ BeiilbaAm
Part 258)-SubUtie D of the Resource Jfc1*!?̂ "̂1"*10,? *?%*• ififc I&WHWBJ. septemoer
Conservation and Recovery Act ŜifSSf DC °"?5l5r 19?' Jt , T£] n <? FPA nsw w.*«- Rakm*(RCRA. lulv is&a (19) ICFIncorporated. Case Studies of . .P?i Yr1 EPAf. °?w> Wa!cr Batence
m̂ ll±!9S?lvu.tedReviflW Stite'Flnanciallesponsibility Program. MethodIto Predî rg Leachat.

— - ̂sflff ££* '" Subtitle D Solid Waste Disposal 9*neT*£°n *«? ̂ Wa»'e DUP?"Jfbiste solid Facilities (Draftl March 1987. SitM* EPA publication number 530/SW--o t m u r j n r p B (20)̂ cojpo/u/«/.Tl»eLtaer .
X?Ŝ fi£ D rfftffiS. ««««« W»̂ "d <« A"«W« Model: (36) V£ EPA, OSW. Lining of WastePart 258)-Subtitle D of the Resource p̂  ^ mfaft) 1088. Impoundment and Disposal Facilities

1 RBCOVei ACt ^(») rpomrf. Survey of State f SW-470). 1983.
Closun and Post-Oosun Regulations (37) U& £PA OJVPO. "financial .

Regulatory Impact Analysis For Solid Waste Facilities. (Draft). May Capability Guidebook. "February 1883. •
1887> (38) JVESJXr. Aia Census of State
- WJWA«wfetoi.Aa8tat«Sublltto and Territorial Subtitle D Nonhazardous
D R«8̂ «ons on Solid Waste Landfills. Waste Programs. Contract No. 68-01-

Landntls (40 CFR Part 258}—Subtitle D
of the Resource Conservation and w»BttiMfnn nrioivt ~—T^7V"fc"« \* «~. ^ nf »Recoverv Aci mrR Ai Aumut lofifl. Wasnington, DG19B6. .Ground-Water Pollution Potential Using
nCCOWry nCI ll\VrfIV/\l. AUEUSI IHOO. f44l Ulnnntttn Haaft'rftvlt ̂ AHHAwtf/nn .. • ( . « .̂ t •*•*« J_u I. »._r^ l*3J f '/aniunjf nesearcn corporation. Hydrogeologic Settings, EPA/600/2-65/
C. Guidance Documents Evaluation of NPL/SubtitieD Landfill 018.1985.

Identifying Anas of Vulnerable
I lydrogeology Under the Resource CHtfcal Rertew and'summary of"
ConservaUon and Recovery Act Leachate and Gas Production FTom , XHL List of Subjects
Siatulory Interpretative Guidance. Landfills. August 1983. A.4QCFR Partx?
Guidance Manual for Hazardous Waste US) Random-Walk SoluteTransport A.4Ô RPartK7
land Tnatment. Storage and Disposal Mode! far Selected Ground Water Reporting and record keeping
Facilities. Interim Final luly 1986. Quality Evaluations, 3983. Bulletin No. requinments, Waste disposal

(12» US. EPA. OSW. Guidance 35. Illinois State Water Survey. » 4/1 rm t>n* ssx
Documeni on Classifying Solid Waste (26) Science Applications rana&s
Disposal Facilities. SW-fl2b. March 1980. International Corporation. Summary of Reporting and record keeping
(U} U.S. EPA. OSW. Permit Writers' Data on Industrial Nonhazardous Waste requirements. Household hazardous

Guidance Manual for Hazardous Waste Disposal Practices. Contract No. 68-01- waste, Waste disposal Security
Lund Storage and Disposal Facilities, 7050, U.S. Environmental Protection measures. Water pollution control
Phase I Criteria for Location Agency, Washington, DC 1985. Liquids ta landfills, Small quantity
AccepiabilHy and Existing Applicable (27) SCSEngineers. A Survey of generators, Corrective action. Uner
R^guluiioni. final draft. February 1985. Household Hazardous Wastes and requirements.
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Date: August 23.1988. industrial processes that is not a that is not an injection well Examples of
Le« M. Thomas. hazardous waste regulated under surface impoundments an holding,
Adminittntaf. Subtitle C of RCRA. Such waste may storage, settling, and aeration pits,
For nasons set out ta the preamble, tocludc. but is not limited to. waste ponds, and lagoons.

Tide 40 of the Code of Federal resulting from the following . . . . .
Regulations is proposed to be amended manuftictunngprocesses: Electric power «Wagte piie" „ .̂Uft.. mcaM
as set forth belowT generation: fertiliZCT/agriculturd noncontataerized accumulation of solid#

chemicals; food and related products/ nonflowing waste that is used for T
PART 257-CRITER.A FOB by-products: inorganic chemicals; iron treatment or storage. (
CLASSIFICATION OF SOLID WASTE and steel manufacturing; leather and ......
DISPOSAL FACILITIES AND leather products: nonferrous metals amM1ĵ i i« fPRACTICES manufacturing/foundries: organic 4: Section 257.3-4 is amended by '
AU'IUC5> ' chemicals; plastics and resins revising paragraphs (c)(2)(l) and (c)(2)(Ul
1. The authority citation is revised to manufacturing; pulp and paper industry, to rea<*M follows: |

read as follows: rubber and miscellaneous plastic « 257.3-4 Ground Water.
Authority: 42 US.C69on«)0).0944(a) and products; stone, glass, clay, and . ....'

6M9a(c). 33 U.S.C. 1345 (d) and (e). concrete products; textile

paragraph (c)(lO) to read as follows: i2npdow nol include mining waste or (Q rhe concentration of that
9 257.1 Scope and purpose. oil and gas waste. substance ta the ground water to exceed
. . . . . "Industrial solid waste disposal the Maximum Contaminant Level
jcj. . . facility" means any landfill surface promulgated under section 1412 of the BJ
(10) The criteria of this part do not impoundment land application unit or Safe Drinking Water Act (codified under".

apply to municipal solid waste landfills, wsste pile used for tbe dlsposalof 40 CFR Part 141, Subpart B). or -ft
which are subject to the revised criteria Industrial solid wastes. (il) An Increase ta the concentration of
contained ta Part 258 of this title. "Land application unit** means an that substance ta the ground water :"~
. . . . . area when wastes are applied onto or when the existing concentration at that
3 Section 257-2 is amended by incorporated into the soil surface substance exceeds the Maximum

rpvisino ihp rf*fini«nn for "facilitv " and (excluding manura spreading Contaminant Level promulgated under •AC* I9A1JJC UiC UGllftsMUUlJ 4LJ1 IttwUlLT f B14U __, % • t •» i * * .« «^ A * *1_ f% t v*__t U__^ _^. **• • __QHHir,0 A-K nitirm. in flinnahoHr*.! nnUr operations) for agricultural proposes or section 1412 of the Safe Drinking WaterBUQUUC uciuuuuna ui nipimucuuai uruet rr . . , T .1. » - * . * _i«»- _i _» +•* *»,»•> •»__.* *m . -,for̂ Snstruction/demoUtion waste." fw treatoen, ̂  ̂,.1 Art (cwHfied under 40 CFR Part 141. •
"industrial solid waste." "industrial ' "Landfill" means an ana of land or an Subpart B).maUSDlBU SOlia WBlie, laauamai «vfaw«Hn« In itfMrk *»»•**• •** nlnnart • • . • • ' ••olid wamte diaDotal fadlitv "land excavaoon m wmcn wasies an piacea .....
application unit," "landfill"'"municipal fof Permanent disposal and which Is not ^ section 257.5 Is added to read as ~
solid waste landfill" "surface • »Ild "PPIicf"P™1* ̂f" . foDows: ^
imDoundment" and "waste oile" to read Impoundment tajection well or wastelIIIUUUll|lAudllt ttllv nttVIC LHJC lv iCOU .• m. A*V f Mj%ttfl>*tJAjfc •nri «Yff*A*iw*r I* PU0* * *9*«9 IWDivCiVuvfl BnQ VA|/U•!• • '. '
as roiiows. . . . . . mforrnatlon requfrements for Industrial \

"Construction/demolition waste** receives household waste. Tnis landfill W The owner or operator of a
means the waste building materials. also msy receive other types of Subtitle contraction/demolition waste landfill
packaging, and rubble resulting from D wastes, such as commercial wastes, or industrial solid waste °-»pO"J . i
construction, remodeling, repair, and nonhazardous sewage sludge from focUtty must submit the notificationi and
demolition operations on pavements, publicly owned treatment works. •xpo'l?a S™1?̂ 0?' 8Pe™d ?"k,
houses, commercial buildings, and other construction/demolition waste, and Form No. 9410-1 InAppendlx I of this ,
structures. Such wastes include, but are industrial solid wastes. Such a landfill ***>to «• appropriate State »oU<l
not limited to, bricks, concrete, other may be publicly or privately owned, waste management agency and lo EPA
masonry materials, soil rock, lumber. . . . . * The notification form must be signed
road spoils, rebar, paving materials, and "Surface Impoundment" or and ccrtiflc5 ^ owneIJl?!!J!£!'
tree attunpa. "impoundmenr means a facility or part « « authorized representative of the
* • * * * of a facility that Is a natural topographic OWJ." °f Tf61! „,., . k „ (k-
"Facility" means aU contiguous land depression, human-made excavation, or . W t̂fi'tfn« »cmti« »«> 'ubmil the

and structures, other appurtenances, diked area formed primarily of earthen form ̂tnin six months of the
and improvements on the land used for materials (although it may be lined with P*??̂ ™̂ ™" ""'* Jt ..
the disposal of solid waste. human-made materials), that Is designed •;« « CFR Part 257, Appendix 1 is
"Industrial solid waste" means solid to hold an accumulation of liquid wastes revised to read as follows:

waste generated by manufacturing or or wastes containing free liquids and siLum cooc SSSO-M-*

ARIOH635
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1P
rl
iff**_£*

wgH

W<ir". - j
*̂ inm

APPENDIX I
Unit*d &*»» £mnrenm«mst Protwaon Agency

"̂̂  __ M. „ Washington, D.C. 20460
fLjB EJf ITJi £1 Notification for Industrie! Solid Wasta
V̂̂ BIBMI u^ f^ Disposal Facilities and
.̂ *M̂  Construction/Demolition Waste Landfills
Agency Use Only • ' !

Form Approved

IDNumber - r> ••'"',, „ ' • -• - • • '
Date Received

1. Owner and Locattonti Wormation
1. Facility Owner & Location of Facility

Owner Narre (Corporation, Individual, Public Agency, or Estabfishment or FaciWry Name and Address
Other Agency). (Street Addnu or Location Description (not P.O. Box)

Street Address or P.O. Box. City. State, and Zip Coda (e.g,.3miln west of the Int̂ eaion of Highway 3SS
endHoutef4). Cfy/County, State, end Opcode)

4

Tatophons Numbsr (Including Ana Code end extension)

Telephone Number (Including Ana Code and extension) Latitude
0*gr*«s Uinutts

Longltuda
D̂ f«« 1 Utnuits

3. Name of Contact Person (Mark the box f contact person Is owner) Telephone Number
f—— i {Including Ana Code end Extension)

4. « this establishment is a facility operated or owned by the
Federal Government, enter the QSA kJan.rncc.ton Number 1 1 1 1 1 I 1 I I 1

H. General Facility Worrnation
1. Which of the Following Untt Types Are at TypeofUntt

Thi* Facility? fin. thtMmberofoaihunttypoetMs t̂ ^̂ ^̂ mô  ~
facility, f thi* faculty doet not have a unit type, enter %? Ws9t* Landni

Industrial SoCd Waste Undtifl-
hdostfial Sciid Wssl*

Industrial Solid Wests Land
• Aoeflcation Unit

Industrial Solid Waste FOs
2. Wasta Types Disposed of M This Facfltty (Ch**a* thtxappiy, Include warn *at

currently an accepted or have bean accepted in toe pest)

Q IMo^MWM. Q S.WSM* P SSÊ L
D~ ' f̂ V̂ " ~ ' ' ' " "" "° " ' , ' P"̂ *"l •• 'Asbestos •Cofllaioioo II < " :' 1 • 1 f»i.*r

Dlnfsctious Wastes r_l Olhsr Incinerator A $ h ' i I <••' !
wefemmm , ' , -• T- ., (1 ;i. i*.H . _L si ^

DsmaH Quantity . -I 1 industrial So«d Wasts ™: "::
Gerwrstor Wasts 1— J ^

Number at Facfllty

3. Total Annual Amount
Disposed of « This
Facility
(Enter the quantity end
check the appropriate
unM of measurement.)

n Cubic Yards
Quantity

- ••

-

1

-330-
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III. Exposure Information
(You may need to contact a local planning agency, water authority,

or health department for information needed to complete question 1.)
1 . Number ol Households Within One Mils of Jhe Facility

(Mark an -JC n the box t the number is en estimate)

D
2. NuintwotUpgrsdienlandDowr^radwmGround^vster

Monkortog Wefls tf this Fscitty
(U none of* type, enter V for that type)
Upgradient Weds | Downgradient Wefe

IV. State Information

•

-

•

i

"

c

V. Carttncatton
1 certify under penalty of taw thai 1 have personally examined and am familiar with the information submitted In this
and all attached documents and that, based on my inquiry of those Individuals immedtatery responsible lor obtaining
the information. 1 believe thai tfit submitted information i true, accurate, and complete.
Name and official title of owner, operator or authorized Signature Dafle Signed
representative

l|

m
"lj.•̂ 9

§3M

un
Hm]>̂ J
ii~%&

•*% 1

EPA Form 9410-1 (7-88) . MS-8004̂
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