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

INTRODUCT ION

Pursuant to 25 Pa.‘Coda § 271.143, Ecology &
Environment,.Inc., héreby'submits.the following public comment
on behalf of Citizens Urging.Rascué ofnéhe 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 Environmehtal Resources {"Department”) and to the
public. ' .

This Report evaluates the June 30, 1588 Phase II
Municipal Waste Landfill Application (No. 101387) of Keystone
Sanitation Co., In¢., 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 211.85-acre site in
Union Township, Pennsylvania. The proposed site is located on
a parcel of land immediately adjacent to the existing Keystone
Superfund cleanup site. Section IV of Keystone's Phase II

Application presents "additional Phase I information to

AR102L92
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supplement the Departhent's approval of February 16, 1988 <o

‘‘‘‘‘

. .address.soils and new Phase*f‘reQulatory'issﬁés_*‘i |

A. EARLIER PUBLICATIONS .

N

It is pategtiyﬁbléét'tﬁaé Keystone's June 30;L1988

Phaser;I4§pplication'caﬁﬁbf”bé”readFbr{undérstood in isolation.
- This application is, ih faet) the resubmittal of Phase I and II

_ Applications, originally filed in January 1987, which have

received exhaustive techhical review from a number of
independent environmental commentators. Numerous errors and
omissions apparent onAggg fgée of the earlier submission

already have béén'idéﬁfiffed°bfﬂtheAéomméntators.l/ our

1/ _ We note that the present Phase Il Application is actually
the third submission: tendered by Keystone. Keystone's inicial
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 criti¢iged-in a July 30, 1985 Report from
Dr. Aldo Mazzella, Geophysicist, U.S. Environmental Protection
Agency. Environmental Monitoring Systems Laboratory. Las Vegas,
Nevada, to Ms. Pauls Luborsky., EPA CERCLA Remedial. Enforcement
Section (Region 3). The Mazzella Report is attached at Tab A.
It concluded that: (1) Keystone's resistivity soundings were
not sufficiently sensitive toc detect the existence of dipping

fracture zones or & “deep” aquifer; (2) from information
"obtained from constructich ‘logs of monitoring wells on-site

“there would appear to be distinct water bearing layers,

‘possibly reflecting a number of ‘separate fracture zones."

~ On December 23,7198%, the Adams County Conservation
District submitted & report in which it “strongly recommend(ed]
that the proposed expansién of Keystone Landfill be denied
because the Marburg Schist geologic formation offers a-

near-vertical path to:thé’gréiindwater 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

AR102L93
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review, infra. finds that few, if any, of the critical
deficiencies have been addressed in the present Phase I:
Application.

On January 22, 1987.'Ecoloqy & 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

Keysténe‘s January 1987 Phase I Application. That Report

contained four key findings:

- ° No competent analytic evidence
supported Buchart-Horn's conclusion
that the Keystone expansion site lay
over an “"aquitard". The "electrical
resistivity” mathod 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:

- (Footnaote Continued)

technology "ig 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 addicional information on
Keystone's references to "perched water gonditions“. 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.

ERIG243L
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®  The Phase I Appllcatlon was deficient.
because Buchart-Horn had not performed
hydrauli¢ resting or water balance
analysis; °

‘» - The proposed site was 1nherent1y
unsuitable because it lacked sufficient
soils Eor waste management, and

°*  The proposed liner system did not
warrant issuance.of a permit because no
hatural barrier existed at the proposed
expansion .site to contain a potential
telease of contaminants to the bedrock
aquifer. R ARl .

‘On May 22, 1987 theHDepartment ordered Keystone to

submitadditional’ soils data verlfying its on-site sorls

- ~-estimate. The Department stated that "[1]£ there is a low

dorrelation between the 1n1tial p1t descr1ptions and the

verified pit- descriptions,‘whersoils must be re-evaluated "

The May 22, 1987 order also requested additional xnformatzon on

the hydrogeoclogy of the proposed site In response,_xeystone

b e M H

‘provided a small number of "verified" pit descraptions and

again asserted that the proposed site possessed suffacient

" goils for municipal waste management operations

" on November - 1B;N19§5 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 ;ni ial and the "verified" soils

{~descriptions However. even acceptinq Keystone s “verified“

&

data at face value. our‘i de endent evaluation found tnat the

™
L
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o
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| | | N
proposed expansion site had little more than one-half of the
soils required for municipal waste management.2/

Ecology & Environment's conclu;ions have been
independently corroborated by other independent environmental
¢con- sultants. On February 13, 1987, BCM Eastern, Inc., an
independent environmant§1 consultant retained by the Adams
County Board of Commissionérs. concluded that the permit
applicaticn shbuld be denied. The BCM Eastern'Repo:t 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) Ea?lura of Keys;ane's resistivity and
expiorato:y wgll data to support the conclusions presented in \\;/
the Narrative, including Kéystone's premise that bedrock
fractures close at shallow depths; (3) improper use of
‘ monitéring wells and monitoring well data; and (4) submission
of impropér soils data. ™ | , ‘ '
On March 19, 1987, Mast Engineering Co., an inde-

pendent envi:ohmental consultant retained by Union Township,

also reported that a permit should be denied. The Mast

2/ 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 50% of total
requirements. However, wa also must coantinue to question the
reliability of Keystone's soils data -- for despite the low ‘
correlation between its initial and "verified" test, Keystone W,
has not re-evaluated its soils figures in toto as requiced by

the Department's May 22, 1987 order.
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.fE-Qineering Report'is“attacﬁed‘at'Tab D{' After ana yzlng the

available source materials, 1t concluded (at paqe 4) that
“uncertainties evolving around the qtoundwatet problem in the
area and lack of geophysical and related q:oundwater data
compelled denial of the tequested permit.
On March 24, 1987, the Catroll County Commlssioners
stated their unanimous” opposition to issuance of a permzt in

view of “technical: defects*bhich need to be addressed before

- the permit should be 1ssued "T The statement of the Cartoll

County Commissioners -is attached at Tab E
Finally. on- September 20, 1988 Tetnys Consultants.
Inc., a second environmental expert reta1ned by Un:on Townshxp.

reported in respect of the resubmztted June 1988 Phase I and II

‘Application that: (1) Ehe,hpdiaulic conductivity values
~teported-in'Reystone*s‘Pﬁigigﬁi:ipplication "are basedfupon

'1nsuf£icient and misinterpteted data"; the piezometet data was

,-

not valid because it did”not account for the effects of
secondary porosity on- tﬁe movement of groundwater through

bedrock; (3) the" piezometer nests were ‘of questionable design

~and generated questionable :esults. (4) the depth to bedrock

aquifer was, -in many placea: "far too shallow for even a double

liner’ system to be installed safely"' (S) the construction of

- the site on ripped bedrock and sttippinq of borrow ateas would

insure that "any liquid substance placed 1ntentiona11y or

- ‘accidentally on the sttipped sutface would move without

impedance into the subsurtace mate:xals and tne unde:lyinq

groundwater system"; (6) the existinq contamination would

ARI02497
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renderAg:oundwater monito:ing_ineffeqtive gnd unreliable; and
(7} thé proposed liner system had low resistance to
concent}ated_commoh solvents, and breakdowns of the liner
system could not beﬂdetectgd before contaminants reached the
aquifer. The Tethys Report is attached at Tab F.

To summar1ze, not one of the. independent consulting
flrms ()4 local government agencies which has reviewed
Keystone s Phase-l and II Applications has concluded that the
“;gqpested muniéip;l waste management permit should issue.
Kéystone has now ;ubmitted”and resubmitted its Application on
at least three occasions (i.e., in 1985, 1987, and 1988), and
has had gdqquaﬁe time an¢ opportunity to make necessary
modifications; additional tests, and other disclosures. 1In /

some‘instancés. Keystone,has modified its position -- for
example, in :he Phase I fadditional information" and Phase I

| Application Keystone no longer appears to claim that the
bedrock forms an aquitaf&: or that a perched aquifer exists
under the proposed site, and Keystone has evidently jettisoned
its intital soiis analysis. However, taken as a whole, even in
light of i:siconce;sions, modifications, -and additional test
data, Keyétone_has fatled to demonstrate affirmatively that the
propo#ed site is in gggg_gtepgically and operationally
suitable for municipal waste management at an appropriately
daéiéned facility.‘ As sot forth in detail, infra, we fail to
see an adsquata and :asponsive basis in the present Application

on which the Department can issue the requested permit. J

AR102598
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B. SUMMARY.OF PHASE II REPORT

“The following_Report 1s diVided into five basic areas.

i

- Section I, infra, focuses on the inherent unsuitability of the

proposed site for a:“municipal waste management'3/ facilicy.
The Solid Waste Management Act (“SWMA ) regulations require
detailed information describing site geclogy and hydrogeology
Those regulations prohibit waste management over geologic
formations exhibiting. _ggg“ alia. complex hydrogeologies,
i.e.., such as limestone or catbonate formations. See 25 Pa.
Code § 273. 202(5) We believe that prohibltion must be
interpreted to reach the siting of munioipal waste landfills
over fractured bedrock formations exhibiting. inter alia,
similarly complex hydrogeologies.l Indeed the prohibition of
municipal ‘waste management over fractured bedrock now appears
integral to modern waste management practice as articulated in

EPA's recently published solid waste disposal £acility

criteria. i | -
_. Section II. infra. »dentifies continuing deficiencies
in Keystone 3 "additional gbase 1 information” and analysis
We note, as an initial matter. that Keystone appears to have
abandoned. its long-standing contention (first raised in its

198% Phase I submission) that the Marburg Schist bedrock acts

as an. "aguitard“ preventtng'”roundwater migration under the

§/ 25 Pa. Code § 27lwl defines municipal waste "management"
"(tlhe entire process, or a part thereof, of storage,
collection. transportation. processing. treatment and disposal

of solid wastes .
[h’Oqug
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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 competeﬁt bedreck. 'Thet aquifer exhibits, in
specific zones, high hydraullc conductivity and complex flow
characteristics -- factors consistent with an aquifer
travelling th:ough fractured bedrock and capable of supplying
local communities with qround water for domestzc uses. In view
of the above, we find that the follow1nq 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 regqulations, 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
hygtaulig,conductivities‘in=qranular
media.

Keystone's pump test data confirm that
open fractures can generate
ralatively 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
infilcration rates appears.
inaccurate. An accurate wvater
balance calculation is necessary to

" determine whether the local aquifer
discharges exclusively through local
surface water points, or whether an
"intermediate” flow system exists.
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Sectlon III. 1nfra. analyzes the water quali:y data
provided in Section II of the Phase 11 Application Keysrone

has not provzded assurances tnet the proposed expansion

contamtnant plume" frcm ne existing Keystone site. Nor has

the proposed expansion site sgaxnsc the background of

fluctuating levels of significant groundwater contamination

from the existing site Finslly.,&eysrone does not assess the
risk to groundwater qualiFY £rom even de minimis leakage from

o the proposed facility .;www« y

17‘““;”

Secticn Iv, ;nfra. identifies further shortcomings in

J-the proposed fecility desiqn Although the design of the

' Eacility described in the Phsse .IT application calls for a

’Yareletively steep subgrade, no stability analysis of the
'proposed facility is provided A stability analysis'is of

paramount importance to sny fsciiity,-- like Keystone -~

located in a selsmic }mpegtizpne,_:;n addition, the following

: design criteria need futtnegmdegelopment and consideration:

- . *...'The Phase II Application tails to
contain & plan which provides .
-adequate” erosion control at on-site
soil borrew .areas. Furthermore, it .
. 'contains inadequate discussion of the
_ effects of Funroff from on-site

and planned sedimentation ccntrol
basins. “"*:

. 1% . 7Phe Phase ir“kpplicetion fails to
' contain & description of plans for -
leachate tteatment and disposal after
an initial three-year period of .

AT02501
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transportation to an outside
Eacil;:y,

The Phase Il Application fails to
contain an adequate construction
quality assurance program for liner

~system installation. An adequate
quality assurance program must be
‘inst:izuted providing for supervxsion
during installation by a
Department-certifzed 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. §gg 25 Pa. Code § 271.127. 1In
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. §gg'25“Pa}'cOde § 271.201. Keystone's
Phase II Apﬁllcatien“has nqt'satiSEied the foregoing
requirements of Pennsylvania law. Fitsti even considering the
“additional” information included in the Phase II submission,
Keystone has’ not shown the‘geology'qrrhydrogeology of the

propoeed site to be safe or suitable for municipal waste

ARn102302
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,management‘opetatioh . ”Second fluctuatznq high 1evels of

q:oundwater ccntamznation from ‘the exzst:ng site may prevent

‘effective groundwater monlter:nq at the proposed site. Third,

. . the proposed Phase II facility de51gn contains potentzally

serious design defects (talating to site stabxlaty, erosion

" control, leachate treatment. and liner constructzon) which must
‘be remedied. Finally, Keystone has not provzded adequate
groundwater or surface water quality 1nformation, or the
information required by Chapter 271 (relatzng to 1dent1£1catzon

-----

of interests, compliance history. and env1ronmental

- _.assessment). These and” other :easons, 1nfra. appear to

' ‘containment will pollute tn

preclude the Department s consideratzon or approval of the

inﬂ

P ._'“’ v PR

application.

oyy -
a b

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

e i
PR S ‘

]

In Ecology & En&ltonment (1987), Report on Site

uitabilitz Finding e, co cluded (at 38—39) that the proposed

unsuitable Eor 2 waste manaqement

.....

facillty f That conclusion ww‘fbased on the findinq that “[tlhe
geolegic and hydtogeologic setting is such that a £ailute of

Iﬁlquifer¢used byalocal residents as

their sole source.og.d;1q§ln§i§aterfidd could_affect the

ARI0Z2503
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municipal water supplies of up to 19,000 people.” Id.%/ 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, oncq_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
“étruétural feature prevalent in this area is the presence of
fréctukes“ (ggé Sections IV.A.l.a. and 1.b). It aléo
acknowledges éhat “17% of total annual precipitation enters the
aquifer by waf'of infiltration," “the majority of groundwater
flows withih‘competent._but weathered, bedrock,” and that such
"grbundwate:rflow is controlled by foliation and fractures "
oriented at various angles to schistosity” (see Section
IV.A.6.a).3/ As presented in detail in Section II of this

Report, infra, the Phase II Application describes on its face a

——

A/-  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) (Drafet,
ﬁﬁ&&ht 1988). :

3/ The hydrogeologic description presented in the Phase II
Application is further complicated by the following
observations: “[t]lhe agquifer 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 "t

generally Section IV.A.6.a. ) N
Gnl0es50k
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| site of relative hydrogeoioqicalicomplexity naving'an aquifer

which (a) receives a large volume of water through 1nf11trar ion

and (b) flows through & system of fractures in competent

bedrock ~ That description is irreconcilable with that of an
aquitard " but is generally consistent with the hydrogeologic

model propesed in Ecology & Environment's January 1987 Report.

_ S0 characterized, the hydrogeology of the proposed
site renders it fundamentaliy unsuitable for use as a municipal
waste management facilityqbecause., (1) it lacks suffzcient
naturalgbarriers protectingfthe bedrock aquifer if a'release of
contaminants occurs; (2).the 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 ofﬁpite suitability is inseparable £rom

' the idea of "containment;"ri e.. ‘a no migration concept" for

containing potentially hazardous substances within the waste

management site for collection and treatment - See Solid Waste

Disposal Facilitz Criteri i 33 Fed Reg 33314 33351 -53

oo
S
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/
(August 30, 1988) (Proposed Rules),§/ atzached hereto at Tab G.
At a suitable site, a release of contaminants from the liner
system will be ggoloqically and hydrogeologically contained and
remediated before it poses a danger to human health and to the
environment.l/ As noted by EPA, the type of geoclogic material
underlying a given site “strongly influence(s] the fate" of any
contaminants generated during waste management. See id. at
33361. However, "[e]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

&/ 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 333%s.

1/ EPA has oven 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 vary long periods of
time." 53 Fed. Reg. 33367. EPA notes that “"because of the
very favorable hydrogeclogic 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 J
undesirable for the location of municipal waste landfills and
should be avoided whenever possible.

I
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lluer system -~ for whatever reason -- could enter the
fractured bedrock aquifer and m;gtate off-site.8/
"as a general rule, hazardous waste management is

IR 1 *-: ""',

absolutely barred SQet fractu:ed bedrock. Municipal waste

¥management diffets ﬁ z l, egre » Rot in kind, from-hazardous

waste management 9/ In addztion. the 1nherent unsuitability of

_w_e.-u

4<_‘
i i

fractured bedrock is appatently recognlzed in the Pennsylvania

- SWMA regulations, whach tequlre all Phase I Applications to

- contain a dlsclosure of the locatlon of all “fractures and

fracture’ traces"'ln the praposed permzt area and which waste

'management absolutely prohibits over carbonate bedrock

formations. See 25 Pa. Cod _s 273. 113(a)(14) and 273.208(5).

" That showxng has not been maqe in ezther Keystone's Phase I or

vk g

Phase IT Appllcatzons. Tl

8/ ns pointed out (at 19-21) in Ecology & Environment
(1988), Comment on RI/FS Work Plan: Keystone Sanitation
Company Site, Union Townsh , Adams County, Pennsylvania,
fractured bedrock which:e bxts low ‘matrix porosity alsoc will
exhibit very low (less than ----- 1%) effective porosity. Low

effective porosity. .in :turn, ‘can facilitate the rapid and
widespread movement. ‘of icontaminants into the environment.

" Thus, sites over fractured bedrock -- whether "munlcipal" or

- “"hazardous waste" .-~ should be viewed as inherently unsuitable
' for waste management purposes. Ecology & Envitonment (1988).
" Comment on RI/FS Work Plan ig attached at Tab H. ‘

e 5#«& b4

"9/ """ EPA has tetentiy;nnted that: groundwate: contamination has

been detected at 588 active: municipal solid waste landfill

. facilities and that, as of May 1986, 184 such facilities

(including the existing Ke¥stcne Sanitary Landfill immediately
adjacent .to the proposed $iteé) had been placed on its Nacional
Priorities List. See 53 Fed Req at 33366,

":“:

SRy

I\‘:
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B. Grouncwater Monitoring Is Infeasible

A second source of difficulty in siting a municipal
waste disposal facility over fractured bedrock arises from the
inherent difficulty“in condﬁdting adequate Qroundwater
monitoring on-site. ‘Keystone acknowledges that "[blecause of
the potentially hiéhly anisotropic nature of the Marburg
Schist . . . proper capture énd 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.d4.19/ But we find no
basis in the Phase II Application:to conélude that "accurate
placement of wells" has beéﬁ'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 proposad site is a compelling basis on which

to deny the permit applicatioen.

10/ Based on what we believe to be spurious hydraulic
conductivity data (ses, 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 notas, 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, arquendo, that fracturing in the Marburg Schist
bedrock occurs with “greater frequency" along schistoesity., and
with “lesser more discrete fractures" transverse to schistosity
(see Section IV.A.l.c), those general ocbservations provide no
basis whatsoever for predicting either “advective flow" or
“dispersive f£iux" in groundwater at particular sites within
complex, site-specific fracture zones. And that, not to put to
fine a point on it, is the quastion.

Cij
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EPA has recognized that aqu:fers in fractured bedrecck

present special problems for effective groundwater monitoring.

In its August 30, 1938 solid Waste Disposal Facility Criteria,

supra,’ i observed

. Today's action. effeCtivelz prohibits the
- location of MSWLFs :in areas where conditions

prevent monitoring of contaminant migration
from the landfill unit. . . . Some geolegic
gsettings 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

-\.a\ s.lj‘_ﬁ.l

S3 Fed. Reg 33366 (emphasis added)
| This area of concern has not been sufficiently

addressed in eithet the Phase I or II Applications.

C. Rie}—AsggsEgeht_ls Infeagibie

e e
B RIS N .

Finally, we note that an important element of any site
suitability determination is.a risk assessment of the proposed
facility design Howevet. as_EPA has noted, risk-based
algoritoims:do nOt_!pREgégobgites.with complex hydrogeolegy.

53 Fedr Red at.33359;;'Thus.'the risk posed by groundwater

| contamination at sites ohazaotetized by fractured, folded or

faulted rock -- or simila%w;omplex conditions -- cannot be

:rep:esented using ttaditional models., Id. Yet nothing in the
Phase I ot II Applioations reflects any attempt by Keystone to
undettake a more sophistioated risk analysis reflecting actual

on-site conditions. We_beiieve that a requirement for adequate

AE102509
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risk assessmeﬁt is imposed in 25 Pa. Code § 271.127(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.

11. KEYSTONE'S SUPPLEMENTAL PHASE I INFORMATION
CONTAINS SERIOUS INACCURACIES

We believe that Keystone's “Hydrogeplogic Concept," as
presented in Section IV.A.6 6f the Phase Ii'Application. is
scieﬁtifica;ly 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 grdundwater data
presented in the Phase II Application is deriQed from wells
placed in areas of low hydraulic significance, and is largely
irrelevant to the Department's site suitability determination.
We are also seriously cdﬁcerned by Keystone's use of improper
analytical methods to determine hydraﬁlic conductivity and
transmissivity measurements which, in our view, renders its
measurements of no practical value. Finally, much of the
"hard"” data presented in the Aﬁplication - particularly with
regard to pump test data from wells located in “anomalies" and
surface water data -- contradicts Keysione'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 Aquifer .

- By now it is bey&ﬁdﬁdisputedthat Iocai doﬁestio wells

and monitoring wells at the adjoining Superfund site draw a

: signif1cant volume of: groundwater from fractures in

. "unweathered bedrock, " §gg, .g{ State of Maryland (June

1986), Keystone Landfill Maryland Monitorzng §ystem. 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-notwadequately 1nvestigated-groundwater

resources associated1wftﬁd#raéturing at the proposed site and

vicinity. As EPA hds obséf&ed,“Jon4site coring done by Buchart
Horn was restricted to rxdge areas. Fractures may be more

numerous in valleys, such as the cne . whloh 1ntersects the s1te

Russell & Johnson (1988) at 8. In

add;tion,gEPA foundrtéat;~

. vf[p]revious {monitorang] ‘well’ logs were ..
> . inadequate to:fully characterize fresh and
.; weathered zones of bedrock . - The -
. .complexity of -the ‘ggology necessitates the -
. ;- use of surficial ?eophysical methods such as.’
.. -electrical resist vity and EM 34-3 XL in = -
-addition to borehole geophysics, coring, and
packer tests at various locations in order
to locate fractures and getermine the
. geology and,hydrogeological properties of -
the off*site arei




C

- 21 - e
Id. at 12 (emphasis added).ll/ The need for additional
infﬁrmatioh relating to fractures and hydrogeology is
underscored by the hard data on groundwater resources in and
around the propoged_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 Marfland (1986), Appendix I at 72. Indéed. if the two
lower-yield wells of the Maryland study are removed from
consideration,.fhe average yield per hundred feet of open hole

in local domestic wells rises to 15 gpm.l2/

11/ 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 ?n the
underlying bedrock in the vicinity of the Keystone Site is not
clear," Williams-Russell & Johnson (1988) 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. Also, "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.” 1d. at 15.
"{Blecause of the complexity of the geology, the field
investigation will take several months to complete.” Id.

at 23. . s :

12/ wWe are aware that the background literature generally
indicates that "({f]ew water bearing zones were reported more
than 150 feet (45m) below the water table in wells in . ., . the
Marburg Schist.” Lloyd and Growitz (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 fest 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

AhlGeall
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The data obtained from neighboring domestic wells

appears to be confirmed by data obtained from Keystone s

monitoring wells. See State of-Maryland (1985), Appendix I at

.35-38. During drilling.‘each monitoring well was logged to
.;trecord its . intersection with any ‘water yielding fracture It

- is significant that e verx 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 -=_g; If thos ':ractures are excluded from the

[ n,;‘ bt i

calculation significant water yielding zones were encountered.

on average,'once in every 61 66 feet. Moreover, the average

”yield of Keystone s monit ring wells 1s approximately 10.5 gpm

s
for each hundred feet of pen hole ~-. a figure relatively close

to that of local domestic wells. Thus, Keystone's. own data

" r““ LW e

(Footnote Continued)

wells surveyed with depthe 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 cagings set below sixty-four feet or more
from surface, and hence casing-off the weathered zone, averaged
20 gpm per hundred feet -6f ‘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.

hilUcol3
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confirms that -- if the frequency and distribution of water
yielding fractures in the Keystone Landfill monitoring wells is
aqcepted as representative -- on averaqe monitoring wells which
aré screened over sixty feet of bedrock will encounter at least
one signific#nt water yielding zone.. That on-site well data
ditectly 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 Eléctrical

Resistivity Data Fails Accurately to-

Identify Fracture Zones of Hydraulic.
Significance ‘ ‘

Keystone's Phase 11 Applic;tion seeks to characterize J
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 crivicism 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 gf 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.

A1 UL th
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' . There is-no ‘dispute that Keystone's resisti?ity data
provides an_aoceptableiindiostionJOf'obvious'shéiiodﬁ

resistivity boundaries, Fuch as the edge of the existing "£ill

area" or apparent. zonesnof~héavjﬁleachate'contamination north

of the lsndfill. It 1s also falrly obvious that there is a

northeast/southwest “grain‘ to the site which probably reflects

the strike of the geologyiandfschistosity. Beyond those two

"observations.“;however;QKeYstoneis resistivity'dsts'is not

helpful.  As observedrby%EPi“(whfch has commented that the
~complexity of the geology "nécessitates” use of a variety of

__snrricial geophysicalemethpds:'

1 "4 EE

Both electromagnetlc profillnq and - -
resistivity soundings have been included [1n
the proposed R1/FS] 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 downhole geophysical

"methods, a single surface geophysical
_technique may have several possible

"~ interpretations: The use of several methods

. provides mutual oonstraznts on data '

' Enterpretat{ons The surface profiling work
is critical to help locate off-site

monitor(ing] wells by identifying potential
‘bedrock ﬁracturemzones. -

reh e gt W
el i

wnnams-nusséli and Johnson ‘933) at 12,

As an initial matter. we note that neither the

"adjusted nor unadjusted "apparent resistivity“ data in Appendix

A shows close agreement oith‘the top of unweathered bedrock,
and hence with the thiokness of weathered bedrock. §See Drawing

#21. The inability to sq&are”the resistivity data with the
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depth of weathered bedrock undermines, as a practical matter,
Keystone's thecry that fracture zones should be detectable by
resistivity means and should presumably correlate with zones of

deepér 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 theividinity of Well Nos. Bl-6 and PN85-10"; in
"the area just west of PN-85-2" (describéd as '"very low,”
exhibiting a -1200 contour); in “the atreas north of Well
85-21"; and in "the area‘}ying between Kcﬁ-z and MW-1." We
draw the Department's attention to data fé;afing to certain of
the forementioned anomalies.

Buchart-Horn devotes one brief paragraph of text to
"one of the strongest elongations . . . a set of anomalies
which lie northeist of PN 85-13, passes through Well Nos. Al-6
and terminates southeast of Well Nos. [sic]'B}-s,“ and suggests

that "[t]lhis area is one possible flow path for leachate from

HEUes 16
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‘the existing_landfillcﬂléfﬁﬁbddly. no other description or

explanation of this anomaly :is provided. However, similar

"anomalous" areas.were gdescribed and discussed in two

_previously performed- resistivity surveys in the area of the
existing Keystone landfill-and its proposed expaneibn area,

including borrow areass o

-The first surveywis reported in Buchart-Horn, Inc.

(1985). Hydrogeologic Reg_rt ~— Keystone Sanitagx,Landfill a

dpcument prepared in suppo::;of-the 1985 Phase 1 application.

Although the conclusions‘ef that'Study were sharplYFCriticized

by Dr, Aldo Mazzella (EPA. Las Vegas 1985)14/ as ‘technically
'inadequate to. support the .conclusions drawn by Buchart~Horn.
the reszstlvzty_data,gighsuggest-a marked zone of deeper

weathering, possibly;indicaﬁing a_fractured'zoﬁe‘in“the bedrock

west of Chestnut Hill Road (VES Station 13-1) and striking

”westrnorthwest{(comEareawith;ﬂudhartéHorn (June 1987)'Fig. 1-4,

Cross Sectlons F'~F and. G—G ),."
_The second resistivity survey is reported, in draft

form, in Buchargfﬂorn‘(June£;987).\6roundwater Plan for the

Keystone Sanitary Landfill..cThis document was'pfepated in
response to q'p:oposed:Consenpﬁhdjudicatien'hetweeﬁ the

Department and KeyetggeujﬁTﬁeﬁ1987:survey also detected an area

13/ We note that Buchart*Horn makes it: unnecessarily
“difficult to assess their data by using different nomenclature

in the text from that used ih ‘their drawings.' Monitoring wells

- Bl-6, Al-6 are presumably monitoring wells B-6 and A-6 as

recorded on Drawings Nos. 30“31

14/ see note 1, ugra,.and;Tab_A.

I‘-‘
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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.\_ggg 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 cgilected 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
950 feet from_surf&ce 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 digco?ere@rtq_extend to at
léast,17oo feéé.lateraiiyiffom the existing landfill. See id.,

Drawing No. 32.

Aa1G2S 18
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- It is very instructive to note that when installing
the piezometer nests (see Section IV.A.3.b. } Buchart~-Horn

states that "[i]t 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 horehole 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 (1 e.. competent) bedrock

This finding undermines Keystone ] hydrogeologic

oTErErn

model. Buchart-Hotn has repeatedly stated that the absence of

- slgns of "weathering”,:i e.; oxidation of iron'minerals, in

.. deeper bedrock cores: proved that flows of "meteoric water"

(i.e.. infiltrating rainfall) dld not penetrate deeply into

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

b

without the oxidizing effects which it identifies as
"weathering."

. One further point should be.made. Buchart-Horn
appears.to squest 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

fractures. That positi@ng?&nnotgbeisustained, however, because

'it,can only be thnoughtfrsctures that leachate can penetrate

the "unweathered” hedrock~§o'as to produce the low resistivity.

AR1GZ51g
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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
resisti&ity-derived top of bedrock cqntou:s{generally reflect
topography, they also exhibit sufficient differences to raise
questions about.the accuracy of topographically derived
"fracture traéés"'on the basis of topography or resistivity
alone. We note in this regard that Drawing No. 21 shows a
sharp'teentraﬁt in the coptpurs on top of unweathered bedrock
which is subparallellto, but not coincident with, the
topographic valley leédiﬁg down from the Mundorff Spring. We
also note that neither monitoring wells 13-7 nor 87-A is
located on a topographic low.

Finally, lest it be forgotten, Keystone apparently did
not use its reéistivity survey to site monitoring wells "in
fracture zones.” This c;iious decision has been noted by EPA
and is Cited as one reaéop requiring extensive additional
hydrbgeologic tes;ing at ﬁnd around the proposed expansion
site. o

C. Keystone's Calculations of Hydraulic

Conductivity Are Based In Part on an
Improper Analytic Method and Should Be

Disreqarded

The Phase II Application repbrté on results obtained

from a series of “seven nested piezometers . . . installed into

hR10252¢
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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

analytlc data showing. areas 0f - potential hydraulzc significance
- appears to have ‘been: the deciding factor. Keystone s
statement that the chosen boreholes “"are located in discharge

zones or transitional;zoqesﬁnis offered without'analytlcal

- basis, and we‘assume‘rhgtm;ppegraphical features are*the basis

for that statement.l5/ . It is'also significant that “each

screened intervalﬂwaSrfive féet~in’lengrh"'-— a length so short

as to virtually guarantée that few, if any, fractures would be

measured. . We therefore-find 1t?unsurprising'that keystone‘s

Lot e b ey P

13/  The number_pf;piezomererf'on which elug'testSEWere

- 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); Well
Nos. 85-12 and 85-13 report as to.two piezometers tested (B,C);
and Well No. 85-10 reporte as toc only one piezometer tested
(C). See Buchart-Horn:(1988),:Appendix Section I.3. Note,
moreover, that the-table: 'provided at the end of Section
IV.A.4.d contains resultsiwith respect to Well Nos. = -
"85-10,a,b," “8%5-12a," and “$5ﬂ13a," ‘that show hydraulic

_'conductivrty values :of .greater than ‘10 feet per day, but no
“slug test analyses corresponding to those results appears in
‘Appendix Section I.3 —-- a.discrepancy clearly contrary to the

representation in the text
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slug tests showed “"hydraulic conductivities" which were very ~
low when compared to typical granular media.l6/

~_An equally serious problem is created by
Buchart-Horn's selection of an analytical method to determine
hydraulic condquetivity from its data base. As Buchart-Horn is
no doubt awareﬁltha method used in the Phase II Application
(Bduwe; and Rice, 1976) is a method theoretically able to

determine hydraulic conductivities 1§ granular media only.

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

to determine hydraulic conductivities in fractured bedrock,

suéh as the Marburg Schist bedrock underlying the proposed

site, unless the rock is so highly fractured as to be

eqﬁivalent 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.5.c. and d. of the Phase II Application, Buchart-Horn

employs its Bouwer and Rice "hydraulic conductivities"” to

cglculata aquifer “transmissivities" based on the entire depth

-of thérdeepest'kellfat each location, including the unsaturated

“ 16/  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.

" We view the piezometer data, at best, as "a stab in the dark"

-- a stab calculated, in our opinion, more to miss than to hit

its intended target. N

ARTGeS22
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2one above the water!table. 11/ Buchart-Horn also derived

different "transm1551vi;ies“hin several instances for the same

aquifer in the same locationw-- a nonsensical result. We find

“this Section of the Phase II Application to be compromised by

i g '__5‘

" the oontractor s use of an improper and misleading methodology,

‘and it and the corresponding sectlon of Appendix I therefore

D. To the: Extent Te g 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 pr0posed site particular areas of concern are

Keystone's use of questio able assumptzons in 1nterpret1ng its

pump test data, the impli&ations '6f the data for the

_determxnatlon of effeotiveeporoslty of the bedrock'at the

Darcy values. We w111 touch on each of these issues below

. -,--.e t_;rsv{
- "

17/ . Interestingly, we: note: that Keystone appears to concede
that 1ts "transmissivities” 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 ‘tepresent 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

transmisszvitles set forth:in the "additional Phase I
information" should be disregarded
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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
Witherspoon (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 quel for actual site conditions.

We a:e_equally troubled by the important role played
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
(ftzlmih)), Ty (transmissivity in y-direction (ft2/min)), and §
(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

AR1UZa2h
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. thickness (b) in the eguetion'for determining hYdreulic
conductivity (K = T/S),w%ﬁ&hich'KeYStone seys;fwithout further
. explanation) "was determiﬁed during boring operations" - is

..ot necessarily equivalent“to‘the eaturated tnicﬁness of rock

penetrated by the wellfend therefore should have been treated,

- for purposes of the egUetion. as an unknown. |

In sum, the: calculators of Kx (the hydraulic

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'dr  indicative of actual site conditions.

2. Effective Porosity

L. We find it remerkiﬁle that'Buchart-Horn postulates the
. storage coefficient of: the Karburg Schist bedrock as 0 001, 1If
_true, the effective porosity of the bedrock must also be 0.001

- because we are desaling: with en admittedly unconfined aquifer
See Section IV.A.6.a.- Yet at A-2, the pumping well was able to
sustain a pumping rate’ of 1 18 ‘£t3/min, or 8.8 gallons per
_minute, for 52 hours. : Thus, Keystone obteined — while pumping
kessentially from a single fracture - ‘& total of 27, ooo
gallons, or 3680 ££3. The velocity of ‘the grcundwater moving

within that fracture must heve been’ high ‘because a drawdown was
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observed at a distance of 100 feet in monitoring wells A-1 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 Qith low gradients, within a fractured aquifer of low
effectivehporosity. which is precisely the worst kind of
aquifer for preventing or containing contamination. This is
especially true if there is the possibllity of denser than
water non-aqueous phase liquids such as chlorinated solvents
leaking into the aquifer. See Ecology & 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 teét 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 contsined 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 porosityj| [ UE{pgS 7§

/

\/
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_ calculations are, of course,.open to question.

‘site "A" in the proposed exp

UK sibia,
{dej

L g -

Buchart—Horn's‘estimateéforlﬁore“accurately,ZguesS), the
effective porosity -i5:0:001. :This means that all Darcy
Velocities estimated- in Section ‘IV.A.6.8 of the Phase 11
Application (assuming, grggend , ‘that one accepts
Buchart-Horn's. estimate: of hydraulic conductivity), should have

been multiplied by 1009gto.obtain flow velocity. Such

87 :

‘ -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

local residents they are capable of yielding significant flows

of water and ¢ apid rates ofwgroundwater movement. Having shown

this to be true at Monitoring Well No.‘i at the adjoining

Superfund site, "suggesting a highly conductive zone within the

“lower permeability schist“ (Section IV.A.5.3.)," Buchart-ﬁorn

has now demonstrated that similar conditions exist at pumping

ion site The data shows that

Tt UF Do

" the pumping well at site ”B"; s~21 was not oonnected to a

fracture, and 50 showed resuits typical of generally
- : .*4?.103 * ’ P

unfractured bedrock.

Since the method used to:"calculate“ aquifer

f

parameters essentialiy 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
suitahility of the site for containing contamination, and hence
for municipal waste dqisposal. Moreover, we note that Keystone
has failéd‘to'é5ﬁ§iy 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 § 273.115(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 § 273.115(a)(1l)). 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"
- ;;g;, flow systems whilch bypaés_local surface water
discharge points -- could be detected by calculating the "water
balance" in the area of the landfill. See Ecéloqy &
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.

AR102528
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Reystone hasrnotiﬁonducted a water balance analysis in

the Phase II Appliédtion; In its place, Buchart-Horn cites a

published study (NOAA: (1986). Summary Groundwater Resources of

‘Adams Countz and York‘cghnty and Muddy River Basins) (see

- Section IV.A.G.a ‘of Phase 11 Application). We direct the

Department's attention to tﬁe-follqwing simple calculations.

Using Keystone's own figure for the infiltration of

precipitation intb‘érougdwater of seven inches (7") per year,

the flow of precip{iation into the aquifer is 25410 £t3 of

water per acre per vyear. Because infiltration should, on

~ average, be b;lgnced.byﬂdiséharge'from the groundwater to

surface water, the average baseline flow of streams in the area

should also be 2514L0~ft§=o£:uater per acre per ‘year of

watershed above the point-of measurement: That specific

discharge per acre is .equalito 0.0008 ft3/sec/acre. Thus, when
 the estimated areas of dgai@age above each of the surface water

flow points (excludingﬂmonitoring point 1 at Mundorf Spring).

is multiplied by the average specific discharge per acre, the

fOllOWIng table ¢an be. constructed‘

AR102529
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TABLE 1
Watershed Area ~ Calculated Average Measured Discharge
Station  (Acres-Estimated)  Discharge (f# /sec) (f# /sec) (Difference)
2 48 o 0.039 | 0.03 (=13
3 300 | 0.242 0.3 (+241)
4 434 0349 1.0 (+1871)
5 72 ’ 0.058 0.1 (+72%)
6 87 0.070 0.1 (+421)
7 153 | 0.123 0.1 C-19%)
As indicated, the hydrographics of the monitoring
wells and of the Mundorf Spring (gee Appendices F and G) show
that groundwater levels are generally "highest” inrspring and J

lowest in late summer through fall. It should be anticipated
that low-flow surface water discharges will follow a similar
pattern. 1In fact, it would be expected that surface vater flow
rates during low-flow pqgﬁods in March and April would be
ahove 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.l3/ The other
stations show such wide variability that the estimated flows

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

18/ 1t 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.
AR102530
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. Station 2 -~ at a time when Elow might be expected to be above

average —— Supports Ecology & EnV1ronment 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 iocai groundwater aquifer. If true, this

observation strongly suggests that a potentially significant

- volume of anhual’ 1nfiltration could be discharged through

intermediate flow’ systems st 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 11 Application

in the event of a failure of the liner system
As pointed out’ in Ecology & Environment (1981), Report
on Site Suitability Findings, existing data on the water budget

in the area of the proposed Iandfill casts serious doubt on
Buchart-Horn's postulated model of groundwater fiow _According

to Lloyd and Growitz (197i5, Ground—Water Resources of Central

and Southern York Countyl’?ennyslvania, the West Branch of

L-Gmuch of which drains areas of

Marburg Schist and Harpers' ?ormation - has a long—term water.

budget showing streamfflow at 13 04 inches, or 32. 76% of total

precipitation. . During beriods of low rainfall. streamflow will

generally decline as a percentage of total precipitation and
will increase during pericds of above-average rainfall. The
range given ie from about 44% (1963-1966) to 27% (1951 and

1952). About two-thirdsgof the stream flow is estimated to

AR102531
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come from groundwater flow. Over the long term, this egquals

abouf 8.69 inches for the West Branch Codorus Creek. Taylor

and Royer (1931). Summary of Groundwater Resources of Adams
Coun y, estimates that discharge from the West Conewago Creek

is equivalehf to about 15.6 inches per year, but quote Wood and

Johnston (1980), Hydrology at the New Oxford Formation in Adams

and York Counties, Pennsi}vania, in asserting that only 40
percent of'streamflow is.from groundwater (about 6.24 inches).
However, Wood and Johnston (1980) were discussing the.
Getfysburg Formation, whiéh is primarily shale; it is more
appropriate tonuée_the figures developed by Lloyd and Growitz
for the West Cororus Creek basin, which is primarily underlain
by metamoiphié rock of the types in the area of the landfill.

Assuming, therefore, a recharge rate of 8.69 inches ~’
per year of érécipitation entering the ground and being
discharged to surface streams, the Buchart-Horn model -- i.e.,
that all recharée in thgﬂarea of the landfill is discharged
only to‘immediately adjoining surface water -- would require
that the average Ease flow at Station 2 be 24% higher than the
calculated avétage discharge using Buchart-Horn's figure, and
even more out of line with the measured £low.

Since the other surface water flows reported by

Buchart-Horn are éstimates, not measurements, it appears likely

AR102532
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~ that the discrepanciesl9/ ate 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 setting

: . e LE B
-I1I, KEYSTONE HAS NOT ADEQUATELY ADDRESSED
- GROUNDWATER QUALITY. AND MONITORING CONCERNS

We have substantial concerns with those portions of

" the Phase I and II applications relating to groundwater quality

and monitoring. Those coooerns fall into four basic
oategorieS' (1) Keystone has not provided sufficient
groundwater monitoring and quality data in the Phase I and 1I
Applications to.comply witthennsylvania s SWMA regulations;

~ (2) Keystone has providedwnoﬁassurance that waste management

Toperationsiat.the'PrQPosédvexpansion site will not aduersely

impact monitoring or,remediation;of existing groundwater

'contamination; (3),ground&aterfmonitoring'to detect water
7 quality changes caused b?“the“expansion'site mayube'infeasible
because of fluctuating. levels -of  existing groundwater

'contamination. and (4)- given existing levels of groundwater

oontaminatiOn. even de minimis releases from the proposed
facility may have serious impaot.= We will treat these issues

seriatim, below.

19/ station 4 includes. the -ateas 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.

AR102533



ORIGINAL
_ 43 - {Red)

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
gquality information required by Pemnsylvania law, This
information is necessary, in our view, both to meet the SWMA
requirements‘for permif iésﬁance 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 thé 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 twé—“miSSing"
wells must be provided to assess the adequacy of grouhdwater
monitoring procedures. In our view, the groundwater monitoring
information provided in Keystqne's Phase II Applicétion does
not comply with 25 Pa. Code § 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 § 273.116(a) clearly requires that: o

f. e .
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 zea

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 1V.B.1l.

Keystone also acknowled:*

svent” failed to analyze some parameters “ Id.” See also

Section II, Form 19, ln act the parameters missing from the

'February 26, 1988 samplinq of Monitoring well 85-22 (for

example) include bicarbonate (as Caco3), chemical oxygen

oo Bl e

~ demand, total iron. total odium. turbidity. 1,2,

dibromoethane cis—l z—dichmbroethene. xylene. total barium

total- cadmium. total chromium.'total copper, total lead, total

' magnesium, total mercury total potassium. total selenlum,

—chloro- -propene.

z-dichlorobenzene. 1 3-dich1orobenzene, 1,4-dichlorobenzene.

dichlorodifluoromethane. methyl ethyl ketone.

"'t-methyl—z—pentamone. i 1:1,2~tetrachloroethane.r

-~

1,1,2, 2-tetrachlcroetnane, ribromomethane. and

.f;,

1,2, 3-trichloropr09ane.’ 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 § 273.116(a) for a description of
the chemical characteristics "of each aquifer in the proposed
permit area and adjacent area." The Phasé I Application is
plainly deficient in this respect.
B. Keystone's Phase I and II Applications

Provide No Assurance That The Waste

Management Qperations 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 ﬁroposed expansion site is northeast-southwest
and, secondarily, northwest*southeaét. 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 thé 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

existing contaminant plume. and thereby frustrate remediation

,efforts at the adjoining:Superfund site.

We note in’ tnis regard that that Keystone proposes to

_ “rip“ weathered bedrock: 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. 1In additionr“construction and strip operations

will impact established patterns of rainwater infiltration and

surface discharge The“inpact:of the proposed expansion on

current remediation ia 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 lLevels 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
reporte from monitoringiéells 1ocated on the propoaed expansion
site show wildly fluctuating‘levels of organic and inorganic
groundwater pollution. gtgaie 2 shows some selected results

from the very limited dataeprovided by Buchart-Horn:

s o AR102537
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TABLE 2

Selected Wéter Quality Changes
in Monitoring Wells from February to June 198820/

ORIGINAL
{Red)

Parameter
Potassium
Sodium
Magnesium
Chloride

Specific Conductance

Sodium

Chloride

Fluoride

Toluene

Total Phenolics

pH (Hydrogen ion)
Specific conductance

Total Alkalinity
(as CaCo)

Iron
Specific Conductance

Total Phenolics

Well 85-2A
February 1988 June 1988

1500 11,000
4.0 20
3000 11.00
I5 10.6

71 625

Well 85-10a2l/

5.9 16
© 8.6 26.1
0l 0.64
5 17
0.121 0.075
e 6.4 10.56
128 898
18.1 117
Well 85-1
2.1 - 0.14
49 380
0.107 0.174

Percent Change
+587%
+400%

- 63%
+ 120%
+780%

+171%
+203%
+540%
+240%
~'38%
-1,000,000%
+601%

+546%

- 93%
+675%
+ 53%

20/ For units see Section 1.d., Secticn II, Form 19.
2

21/ Approximate value for “"pH".
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As illustrated above. shifting levels of contamination

from the existing Superfund“site may camouflage a possible release

of contaminants from the expansion facility. As EPA recently

"observed. reliable "{ilnformation 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 Ior II applications establishes an adequate
procedure for groundwater monitoring at the proposed site
“D. Existing Le?els 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 50
even de minimis-releasesﬂfrom.the proposed expansion site could
threaten'the public healtﬁ and the environment. 0f‘the gelis

that are currently being monitored, four show metals close to

yor 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—3) in which the groundwater is
technically hazardous waste;{pH 13). In addition, ten of the
monitoring wells show anomalously bhigh phenolics,. a factor
indioative of potential exposure to landfill “leachate. ' The :
following table ‘revievs some of ‘the more. significant _-__#7f

'groundwater quality information provided in Reystone s Form 19

disclosures:
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Parameter

ARSENIC
LEAD
MERCURY
SELENIUM
NITRATE
TCE

TETRACHLORO-
ETHENE

METHYLENE
CHLORIDE

TRANS ] ] 2-
DICHLORO
ETHENE

1,1-DICHLORQ
ETHANE

PHENOLICS
TOLUENE

pH (Std.
untts)

- 49 -

TABLE 3

Selected Analytical Results (micrograms/liter) 22/

2A  3A
53
50 50
14 12 2!
393 107 121
31 17

10.1 11.4 10.6 9.7 13.0 9.6 6.2 5.7

Well Numbers 23/

41
60
6.2

80 9.5

43
48

52

22
8

114 -- ~- 93 50

32

i5

- 15

24

37

104 11A 118 NC iZA Y3A 138 85-1 85-21 85-22

46
9.9
10.6

164 209 257

10.1 6.3 5.3 5.4

22/ ynits are measured tn micrograms/iiter except where expressly noted.

23/ Groundwater quality information relating to Monitoring Well 138 is
adopted from Section IV.Q.I.
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We are also concerned by the potential synergistic

| effect of the broad renge of contaminants. supr , -on human

health and the environmenti In assessing overall” groundwater

'quality. Keystone improperly ettempts to minimize the potential

. impact of individual components of groundwater pollution viewed

in isolation howeve;,;in;conszderinq the risks posed by
multiple contaminants, the Department should require'Keystoner
'to follow the procedures established in EPA' s Guidelines for
the Health Risk Assessment of T Qhemical Mixtures, 51 Fed. Reg.

34014 (September 24, 1986). Nc such assessment is offered in

either the Phase I or IX 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 risksfshould be established at & lower

concentration than if that censtituent 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 signiticant risk to ‘human health and

the environment when censidered in light of their synergistic

_‘ effect in‘combination,withigtheqncontaminants in the groundwater.

A &

IV THE PROPOSED~FACILITY DESIGN IS DEFICIENT

For the most part,_the_Phase II application passively

- reiterates the language of the appliceble 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 particuiar‘deficieﬁby require comment.
First, the Phase II Application lacks an a&equate sfability
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. Thirzd,
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 td'assure adequate

construction of the liner system.

A. A Stability Analysis Should be Required

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 calculafions 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 compohenfs that may

result from destabilizing events. See Solid Waste Disposal

Facility Criteria., 33 Fed. Reg. 33314, 33333 (August 30, 1988).

ARIG2542
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seismic episode.

- 52 - NRGIELS

A
LT

. Our“analeisasdggestsﬂthat the proposed liner system

. == a saturated,24/ 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 bf the proposed subbase of a rather
steep 6.7% (as shown on Drawing #6) at a point where final

grade is approximately’ 80—90 feet above the subgrade That

-configuration is apparently designed to maximlze the volume of

- waste disposal while avoiding direct contact between the

proposed facility and the~seasonal high groundwater table. The

.Section 11, Form 24 at 3 “““ The maximum thickness of landfill

above subgrade appears’ from the drawings to be approximately

175 feet (8ee Drawing *7) In ‘our view, that configuration may

“““

~ well prove succeptible to 1andsliding or collapse during a

——
.i m

It‘should*be”nhtgﬁﬁthgt:the locality where the

. landfill is to be constructed is not aseismic. As stated in

C.W. Stover, B.G. Reagor and s T. Algermissen (1981), The

—

24/ The saturation of the leachate collection zone is likely
to be a constant conditjon. in view of Keystone's proposal to
recirculate leachate through the facllity. 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 § 273.162(c): "If
recirculation of ‘raw or pretreated leaohed is proposed .

the application shall describe G
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Seismicity Map of the State of Pennsylvania, at least four

earthquakes of nodified 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 1 VI was recorded at York in 1889.25/ u.s.
Geological Survey-éstimates indicate that there is a 10%
probability of grbund movements exceeding 6 in/sec.
horizontally in a fifty year peried in the seismic source area
of the ptopdéed site and a possibility of a maximum Richter
magnitude earthquake of 7.3. See §.T. Algermissen et al.

(1982), Probabilistic Estimates of Maximum Acceleration and

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

Geologlcal 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'(sz feet/secondzl_will occur within this area once
within annyifty year period. 1d. 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 1mpact zones . "26/

'EPA has recently proposed rules dealing with the

impact of - seismic events on munioipal 1and£ills In that

agency's view, the adverse impact of siting a municipal wasgte
landfi1l 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

,_.1’ "1

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,

ey

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—speoiﬁie analysis

Com .
T 9; g A o

53 Fed. Reg. 33333, "

- .

26/ 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]l, will exceed 0.10g in 250
- years." %3 Fed. Reg. &t 33333, EPA's proposed requirement
translates to a 4 percent probability of exceeding the maximum
horizontal aooeleration in 100 years Id. _

L e !' [ L
STVE
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Steps which a prudent owner/operator should take prior
to accepting a fihal design —-- or that prudently should be
required prior to approving an application -~ include:

(1) determining éxgected peak ground acceleration and the site
from the maximum quake based on regional studies and
site-spécific seismic risk analysis; (2) determining
site-sgecificlseiémic hazards (9.9.., soil liquefaction); and
(3) designing the facility to withstand peak ground
accelerations. |

EPA has alsc 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 safequards oﬁ 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 logil groundwater. Moreover, in addition
to the threat of.a release of leachate into the aguifer, 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 regqulatory requirements. It makes no effort
to provide ény sort of slope stability analysis. In
Section Ii. Fofm 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 o’

ART0Z5L0
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disclosure plainly disregards the language of Form 24 and

The overriding requirement for landfill design and

operation is to prevent-potential degradation of the

'environment and, above all.}m potential threat to human health.

Possible instability of the proposed landfill facility during a

" -geismic event could be catastrophic in terms of 'human health

‘and’ the environment Itpis imperative. therefore, that the

application include an L) rall stability analysis of. the

proposed facility - incl ding an analysis of stability during

"the probable maximum ground shaking anticipated from forseeable

'B.  The Phase 11 Application Fails To
] Provide Adequate Erosion. and Run-Of {
Contrgl- "~ ==~

‘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

%juse at least 310,100 cubic yards of

soil from on-site borrov areas .(gee Section IV.C.), the Phase

11 Application fails to disclose whether Keystone has (or

likely will) obtained approval from the appropriate regulatory

agenciesz7/ to gonduct’ ea*thjmoving operations of the.

oyt

fpresently-contemplated m ghitude. Our analysis of local soils

27/ . In.its May. 22.—1987 order, the Department states that
“la}ll borrow areas -(including those off-site) must be .
permitted Dby either thé Bureau of Waste Management .or Bureau of
Mines." It further observes that ,“[al -permit may be required
from the Bureau of Soil: and Water Conservation.”
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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.28/ 1t 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.29/ Such discharges constitute repeated
viglations 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

28/  2ll 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.

23/ 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).

AR1025L8
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discharges ofawastewate;%naua%beensunintentionai, skepticism'
seems warranted,about*tﬁé future effectiveness ofpthe proposed
control measures.. . rapﬂf"*“\ ' |

~While "[alll pgrmaneni 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 § 273.151° (emphasis added). Keystone s information
in Section II, Form 17 (relating to the design of sedimentation
. ponds at~the—1andfill) calculates run-off on the ba51s of
~ existing slopes, soils and vegetation. That information
obviously should be’ recalcuiated to reflect the actual soils.
slopes, and vegetation’ (or labk thereof) which will occur when
the landfill is. operatinq and when it is completed We believe
that ‘actual site conditions likely w111 result in larger
volumes of run-off . and’ gedimentation than the conditions
described in the existinq Form 17. We also note 1n this regard
that,: in. Appendix B to the Phase 11 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 i 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

fry

_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 « 0.
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storage for each acre of drainage area." That provision is

inadequate ;nd will result in overflow, dyke breaching,
qullying, 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
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 he 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.
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 §§ 273:1637and 273(a). -The énase zi

MpApplication offers no information describing plans for on-site

 pretreatment39/ or future ‘on-site treatment after the three

_year period. has expiredn'

It}therefore is impossible to

. determzne-whether*onesite leachate treatment provisions will

prove adequate to meet- any ef ‘the applicable State Pollution

Discharge Elimination. $ystem f"SPDES") permit requirements

p.) The Phase 11 Application Does Not-
" Provide am‘Adequate Quality Assurance
Program fct Liner System Installation

b

_ -All municipal® wa egfacilities receive and dispose of
hazardous constituents as part of household waste Common

discarded household products, such as household cleaners.

~ automotive prcducts paint thinners. and pest1C1des, may

30/ " We note that 25 Pa.

contain hazardous wastes thet dre either listed under Subtitle

C of RCRA or exhibit: one or more hazardous characteristics.

See generally U.S. EPA, foice of SOIid Waste (1988). sSurvey of

COde 273 273(a)(l) requires that
“{plrior 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 leéachate . . ." The Phase Il

"Application does not disclcse whether & pretreatment permit is

pending.

On a related note, the June 28, 1988 leachate
treatment contract with Eldredge, -Inc. included in the Phase Il
application dces not "prohibit the treatment facility operator

. from refusing. to treat leachate without 6 months advance
_written notice" -d4s: required 'in" 25 Pa. Code § 273.273(a)(4). In

addition, no information:ise prcvided 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 e -
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Solid Waste (Municipal) Landfill Facilities, "A Survey of

Household Hazardous Wastes and Related Collection Programs."
In additioh, small quantity generators ("SQGs") annually
produce 940,000 metric tons of hazardous waste, including
lead-aéid 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.

EfA, Office of Solid wWaste 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."31/ 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,

| 31/ we note that "between S 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.

AR102552
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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 prooedures cannot always prevent unexpected failure of

a landfill " 83 Fed. Reg 33366.l However, EPA has determined

'that the commonest cause of such failure was from construction~

\ related problems during installation.<:§gg U.5. EPA, OSWER

(1983), Landfill and Surface Impoundment Performance.Evaluation
(EPA SW-869). ' To minimiza potential construction—related
problems, we strongly recommend that a written "Construction

Quality Assurance Programﬁ‘he implemented by a third—party

- supervisory engineering contractor ‘who is independent of any

vested interest in the cbst or time of completion of the liner

_installation. See, e. g.. U S EPA (1985). onstruction Quality

Assurance for Hazardous Waste Land Disposal Facilities (EPA

530-5W—-85-021)

A 4T
W e

V. KEYSTONE HAS NOT COMPLIED WITH THE GENERAL
' REQUIREMENTS FOR PERMITS AND PERMIT
APPLICATIONS IMPOSED UNDER 25 PA. CODE
88 27103242027 7

;Keystone's Phase II Application fails to provide three
important areas of disclosure newly-msndated by the "General
Application Reguirements“'of the SWMA regulations: (1) the
identification of interests in the proposed facility; (2) a

"complianoe history" of all persons having an interest ‘in the

ARI102333
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proposed facility; and {3) the perfofmance of an Environmental
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. Keyétone's the Application is
legally and factually deficient, however, until each of the
"General Application Requirements” is fuliy 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
en?ironmental 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
§ 271.127(a).

- 8ince Ecology & Environment‘'s initial submission in
January 1987, Keystone has sought to solve numerous
deficiencies in its Phase 1 and II Applications_by importing

potential solutions and exporting problems. Two major
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deficiencies in the'Application'are itS'hahdiing'of the

,qUGStionfof.suitable soils*&nd”leachate treatment and disposal.

.. Keystone's Phase II'Appiicition*sugéestsj“soléiogh the problem

of_inspffioient_on-siteisoiismby'proposing'to:oseAoff-site

. sources to make up the‘ﬁeficiency. 'Similarly, Keystone now
- proposes to transportfaiiﬁleachate'produced during the initial

‘three}years of oper&tiéﬁsitoian off—site'faciiity'for

=treatment.(. Both “solutiens" ‘create new and unexplored

environmental problems “:We ‘note that Keystone has made no

. effort, in its Phase II Application to analyze the 1mpact of

this significant additional Stress on local road systems, or to

'.assure against the'possible inadequacy of its off-site

resources. However, in OHr view, Keystone's'reiiaoce'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, wé’ &re concerned by evidence of |

noticeable adverse jimpact’df 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 beiieve that such potential future

EVimpact must be discussed,idequately ‘in an environment&l

I 1.

The impact of traffic on the environment is of

particular concern in Keystone ] Phase 11 Application When at
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peak operation, the proposed site could accept as much as 1,000
tons of municipal waste per day for disposal. The volume of
heavy trucek traffic to and from the site will bhe enormous, and

will necessarily result in substantial degradation of the local
road infrastructure. In addicion, Keystone's Phase LT
Application proposes to transport as much as 174,000 cubic
yards of soil and clay to the landfil11,327 and te transport as
mach as 20,000 gallons of prevreated leachate per day from the
landfill, 33/ Reyscone's Phase 11 Application has not discussed
the impact of a sharp increase in traffic on local roads, nor
the increased danger to local residents from wvehicular
accidents, pedestrian accidents, noise, vibration, dust and

truck lights.

2. Blological Impact

Information provided in RKeystone's Phase I
Application strongly suggests that current operations at the

landfill have exercised a strong negative impact on some local

e/ As stated in the Phase 11 Application, when purchased
solls (174,000 cublie yards) and soils from bhorrow areas
(310,100 cubie yards) are excluded from the calculation, the
proposed facility falls approximately 485,000 @uhnv yvards short
of the amount of soll (796,000 cubic yards) r ssary for
solid waste management.. In other wor the plupua@d
£ill area has no more than 40% of the soils necessary to
construct the proposed landfill as designed.

3

33/ Reystone has contracted with an outside concern €fou
transportation of & wmaximim of 20,000 gallons of leachate per
The process of exporting that larvge volume of leachate
from the proposed site i 5 traffic and public safety
concerns similar to those raised by impwrtirw the enormous
olume of solls discussed in the previous note

ARTUZ256



n

ORIGINAL
_ {Red!
- 66 -

biological ‘systems. Nowﬁéretis;this'clearer than in the

"Surface Water Info:mation" contained in Section IvV.D of the

Phase II Application.5*ln particular Ecology & Env1ronment

draws the Department’ s attention to the macroinvertebrate data

provided in Section’ 1ViD’ 3 of “the Application
Section IV.D.3 provides data on macroinvertebrate

populations drawn from ﬁohitoring stations on two local

. branches of an unnamed tributary of Conewaqo 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

Surface watez Quality Derived
- From MacroinVertebrate Survez

Station Number: 1 4 5 6 7
overall Quality - 3.0 = 5.5 5.5 3.5 4.5
Rating: ‘ ” . o S
-~ Index | E A A+ A+. D B

Where: A = excellent quality. B - qood quality; and D and E =
moderate quality

e I w“

J Station 1 is located in an extremely shallow

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

Stationé 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, furbidity. alkalinity, fluoride, sulfate, and
biclogical oxygen demand). The combination of water quality
factors suggests that leachate from the landfill is in fact
entering that particular stream system.34/

Curiously, no water quality data is provided for
Station 6 -- located on a stream which Buchart-Horn notes as
probably reqeivinq 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.

34/ 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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o Station 7 is. located at a‘considerable distance from
| the landfill .and shows (on ‘the macroinvertebrate index) some
deqradation of water quality (from "excellent" to "good“"). The
. -lower water quallty observed at Station 7 may be due, in whole
or in part, to the presenoe-of~a horse and donkey yard
:Aimmediately upstream, ss.noted in the Phase II Application.
'That uncertainty could - and should -- have been avoided by
dconducting the survey upstream from the yard 'Again,
:Buchart~ﬁorn provide5~no¢@nalyt1ca1 water quality data to
Conflrm the mac:oinvertebrate data, '
‘ In general, the macroinvertebrate survey suggests that
‘the existing Keystone landfill has impacted surface wvater
’ quality north of the landﬁill —— and ‘in ‘particular, in the
‘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 supplyeioriyngprord township. - The absence of
analytioal water quality‘data,from Station 6 ‘is inexcusable and
should be remedied Moreover. the disparity between the water
'quality data estimated trom 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.35/

B. | Conservation of Surface Water Resources

Monitoring stations 1, 2, 3 and 4 are located in cone
of the only two "official" water impoundment areas designated

by Union Township pursuant to its Qfficial 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 "borroﬁ 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.z.k of

Keystone's Phase 1I Application:

35/ Apparently significant dischanges of pollutants may have
occurred into the unnamed branch of Conewago Creek directly
north of the proposed site. See Letter of May 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
-pollyted a deeper aquifer is not available
" for use. . . The most feasible . SRR
alternative. for: ‘contaminated or polluted
rural water sources is an individual water-

. treatment system”. V.. 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 S
_ ;homesg..; ooy TR

But _g; also Section V D S (representing that a

permanent water supply wi libe provided upon contamination of

local Water resources no. ater ‘than ninety days following

The proposed -expansion. would. as a

| practical matter, render the "third and more costly .

3alternative moot. As thehsecond alternative appears

*economically and practicably infeas:ble. we believe the only

A,.-w,.

true “alternative“'water supply would be treatment and

consumption of the contaminated groundwater itself. -This
:sirable! and would likely be

"second’ aIternative"sisr'

=

For the reasons ket forth above. we are convinced that

- the applicant Keystone Banitation Company. has not :satisfied

L“_-

"“it€ ‘burden under Pennsylvania law of “affirmatively" showing

cmis

aoility design are feasible and

ki

"will not’ cause surface orfgroundwater 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

examplq, the failure to present four quarters of groundwater

analysis in Form 19 -- is proof that Keystone has failed in its

task.

In our opinion, Keysfone's Application is marred by a
deficient hydro@eologicai showing. The Qeophysical method
principally used by Keystone's contractor, electrical
resistivity soundings, is not sﬁfficiently sensitive to
identify significant fracture zones. Additional testing is
mandatory. Keystone's gedphysical interpretation employs

erronecus 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 qr&undwater contaminatiqn 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

AR102562
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~ of a "normal” site. _TnézsPEcial problems encountered at the
'.‘ptoposed expansion site:;reaentifely of Keystone's own making,
.'and require ‘special, plenning ..... to minimize further risk. We £ind
nothing in the Phase I er II-ﬁpplioations that properly
_:acknowledges -~ .let alone responds to -- the serious nature of
‘thhe special problems raised by Keystone' s Application
| We are also seriously concerned by the numerous
_deficiencies we find in: xeystone § proposed facility design.
~ That design raises eerious stsbility issues which are ignored
;.‘in the Phase II application In ‘addition, we find that the
.'proposed facility design: iaiIs to adeguately prov1de for runoff
'and_erosion control;undennaetual;site'conditions. Leachate
treetment is not adeqnetelyidiscuSSed * and no proeision is made
£or adequate third-party quelity control of liner system

',“1nsta11ation.y Those concerns must be thoroughly dealt with in

any application. ,};aﬂgE
Finally, the Pneee II Application fails to provide the
disclosures required by enapqe; 271 of the SWMA regulations.
Particularly important-tolthe_pepartment‘s initiall
consideration of the Applioation is the requirement for an
Environmental Assessmentiiilseoes of perticular sensitivity in
this regard are increased;traﬁfic. the impact of extensive soil
"bortowing* ope:ations. ineteased stress on local biological
systems, and the possible impact of the proposed facility on
surface water resources neoeseary for the development of Union

Township and other local eommunities

AR102563
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The installation and operation of a municipal solid
waste disposal facility creates bdth 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 henefit 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 regﬁlations
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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Q! 2 y UNITED STATES zuvmoummt PROTECTION AGENCY™?
OFFICE OF RESEARCH AND DEVELOPMENT
e, -.aw ENVIRONMENTAL MONITORING SYSTEMS LABORATDRY-LAS VEGAS - '
" P.0. BOX 15027, LAS VEGAS, NEVADA 89114«5027 * 702/788-2100 (FTS 845 2100)
JU!. 3 0 ISBS
: N DER
SUBJECT: Xeystone Sacitary Landfill _ <oUD WASTE MANAGEMENT
FROM: Aldohus::tlla ' fﬁ"*"’- -
Geophysicise e
Aquzti: tnd Subcurfnu uoaun:.tnz Branch - JRN20 19
703 ¥s. Pauls Luborsky .- " REGION
_ CZRCLA Rcmgul En!nrctmen: Sec::on HARRISBURG
Region 3 S

I have revieved ths seophysii:;p;z;: of the Keystone Lendf4ll report snd

have attached oy commexnts. Ktu‘n Eaatrc:, our nologis:. revinwed the
geological aspect and her coznments l.‘."l :ln:luded. T
Actachzent
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Connlntl on the 'Hydrogeologlcd}nvgs:tgation xeyntoae Sanitary Landfill®

It was difficult to- !ully cvllﬂltl lh' Bacharz=-Hora Inc.- report “Hydro-
geclogic Investigaticn Keystons Sanitary Lendfill®, Juns 1585, sines s coniider~
sble azmount of the dats dase of the elestrical recin::vzty survey wvets not
iacluded in the Teport. On page 6,:3ins 13, the report states "Ths different
&4TTays used to messurs TesistAnce includas btpolc-nipoia, Ovezlapping Dipole,
¥odifisd Bchluzbarger, and two éifferent Wemner Arzays.” The only dars that
vers presented in the report are 36 Wenner soundings in Appendix I. 1t s not
stated vhether these sre an average of the Wennar offset data. Plate A
indicates that data at 39 locaticns were obtained. The data for 23 Wenzer

soundings and for all :he other arrly :oniigurationl ATz DOt presented er
gentioned,

‘ Full use of the Bison offset sound:nx system lllowl one to obtsin a

nuzber of errur calculations. These include observationsl errors and vaericus
erTors sssociated with subsurface litazal rTesistivity variations (2 and 3
dizmensional effects). HNons of these arrors ars included {n the veport.. The
obaervational errors are izportant since they provide guidelines as to hov
close an interpretation model should fit the field data. ' The lateral errots are

dzportant since they provide guidelines 88 0 hou good the data eazn be inter-
preted with a one dimensional medels

In the Buchart-Horn repors, thntﬂcaaur appavent resistivity sounding deta
are interpreted with one dizmensional zodels. VWithout the abdve error asnalysis,
it {s difficult to sscertain how good the one dizmensional assuzpticn is. In
addicion to thia, tha one dimengional solution are not unigue. One ecan usually
it o Tealstivity sounding curve with & number of variacions of-cesistivity

values and thickaoess of layers. wcllﬁlog data, or some octher geophysical data
can reduce soue of this azbisui:y.

On page 11, “tn the conclutionl, the repo:t atates:
“l. Cleavags and fraccturaes close ste:h:l;ou depths.

. 2. <There are no deep=seatsd Iractures present at che site which conducs
ground water or serve 23 condults betueen the aquiler of comcers and deep-
seated regional aquifers.

3. There i3 no evidence to 1ndica:e :Ha ‘prasencs of 2 decp—scatad regional
‘qui‘lrl M

These factors appear to'be baalg uboh the one-dizensional modelling

interprecacions and are the key factors in limicing the lateral extent of the
ground=vater contazinations.

A sunber of computer dodels wers calculstad $o study the tesponse one
2izht expect from & deep conductive 1lyar and to see vhecher thess could Sa
detscted vith the Wenner soundings. . The resulss of theorecical one-dizensional
sodels with different conducsive zones (approximately 240 chz-zeters, Tepre-
senting an aqui‘er) st depths of 30 nctlrs to 99 seters and with thickness of 3

67,30 11111 7305652 #83 AR1G2570
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: Atttrn.-ib zeters and to- infinity trctihohn-in Tigures ), 2, and 3. Thess j)
- conductive layers vers added to the oTiginal {nterpreted results of stacions o

7-1, 7-5, and €=1 1a the pspovt. Iz Figute 1, Staticm 7«1, the resulrs of
placing 4 ‘3=peter thick conductive-layer (240 ohm-meters) wt'a depth of 30

- metars produced &t post, & 7-percent change ia sppareat resistivity ovar the
Tesponse without the-layer. -¥or the-3-meter cthick conducting laysr at 99-patezs
depth, less than & 1 percent change-ih appazent reeistivity is observed st the

| ~-largest "A" spacing. Is Figures 2 {Staticz 7=5) and 3 (Station 8-1) the wodel

wresults with-the desp conducting- zons, starting at 40 = and 30 =, respectively,

. agree with the fiald data batter than the original model without the deep

conductor.: The thicksess of thesa deep eonductors extanded to infinity.

Reducing the thickness of the deep €onductor in Figuce 2 (Station 7-3) .co 40
meters, folloved by a high'rasistivity Zone of 1550 ohz meters to infinity

increased the apparent tasistivity by about 7 percent &t the largest "A" spacing.

12 one sssuzes & one dizensional isotropic layer modsl, these rasults indicate

that desp aquifars may lis in the azen. (for exazple, & S-zeter thick conductive
~gons &t 99-seters dspth) and the rasistivity soundings out to ar "A" spacing of
r 64-metere: would not be sensitive enough to-datect thez. - It therefors bacemes
Jquastionable vhether such & survey would be sble to detect thin.dipping fracture
"zones that ars still open at depth.- Two or three dimeasional modelling would
-be requirsd to-evaluate Bhig bvi-r R o e -- S '

1A nuzber. of deep water walls 4o exist in the asea. A 121 mater to }52-zeter

" water well is located on the Xeystons landfill site and comzercial walls down

to 146 Seters ave located 4n Littlastown sbout 2-1/2 mileas go the northwest.
{NUS-capert, page.l=2 and-Appendix-I, October 25, 1983, EPA No. PA 1040.) No _
logs waze available for these walls and so the-depths to the vater bearing ;:)
zones- &re not known. Constructioh legs ez-manitoring wells on tha Xeyatone )
Landf41l indicsta water bearing zones &t depths ranging froz= 1l zetars %o'33
zeters depth. (elevations 704 to 665 -£8.), (NUS report, Appendix B, part IV).
These would appesr to be separate discince water bearing layers, possidly -
Teflecting a nuzber of separate fracturs zonss.

The sbove treatzent assumes &0 {sotzopic electrical resistivity of the
formations. This may be crue for the upper 3 to 10 meters, the silt loanf_and

bedrock is due to élcavagc,'join:: p and fracturas, then one would expec:

anisotzopic resistivity bdehavior. (Reller & Frischkaecht, "Ilectricsl Methods

in Geophysical Prospscsing™, 1970, Parzazmon Press pages 37-29.) 1In this case,.
the sppsrent resistivity values gt & location will changs depending upon the
orientation of tha resiativity asrzay vith zespect to the principal cleavage or
fracture axas. In order to evaluate this, additional field data and anslysis
vith 2 or 3 dizensional modeliing would be raquired,

[} A

Additional com=ents: S ’

On page 1, lina 17 - The r.por;'sﬁitus"va:atlcd zapping along roads,
33T8aTs and in nuzsTous tast pit excavations indicacts that the ovieatation of
the clesvage (s very consistent threughout the srae (ses Appendix G)."

. Appendix G indicacas Swo aress’ that wvere sapped; cell J and ose point
about 400 feez to the south and another small ragion abou:s 2,200 feec to che

b
‘ B )
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‘northeast. No other mapped locations aze indicated,

Urii s
’,"1',. +

On the basis of thess tvo
gToups it is herd :o extrapolate thl: thu cleavage is very consistent :hroushou:

the LTeL,

aren L e |..‘.

I Og p.;. 5. 113. 12 - A ::!cztuct !u: the nnalysta ct the puap test should
1 ;ivan.z_ué.h e . :

L

; ;..On pago l..lina- 't 'snd 23 -'The dss 'of the uord Lso:topte is confusing.

ﬁnlcal the !ructu:cs ltn.llnatt coaplctcly :andon in darection, the formation
would agill b tﬁiiottopie.‘. . BN

[
LT T

[ T v ST O 1 ST NP A B

COuélutions:

o . Do Lo
- T S Gakew .
=

LA d.lp-llltld :cs;qqgl aqnztcr (clcvation tpp:oxin;:nly 200 fast) may exist
1n chc ares. The vater baaring ‘zones of the deep vells in thé sres should be
1av¢st1;stcd. Ths elecirical resisvivivy’ ‘soundings that were conducted did not
heve sufficilent sensitivity to detect a conduétive rone down to theee depthe

(150 gpatets). There is 20 basis to ecneludc that fractures are closed et
lhallow dlpthl.r._ e

: '
.. P e .

. On ‘this sa:c bania it s qnnntienahlt vhether the rasistivicy survey would
de cbla to detect thin,dipping frscture zones that could intercomnect nest
surfacse contaminatad zonas with a dseper lying aquifer. Two-dizmensfonsl
zmodelling would put & limit on the thicknass that could ba detscted.. Ia
conclusion, the Tesults of the reslstivity survey, as vas pressnted, -have dot

established & lizit on the gristest lzteral extent of ground~vater eon:u_inazion
fzom t&t Keyu:anc s:nitatton Coz ptay Lcndﬁlll. o

"o
-
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Adams Couhtf Conservation District

44 SOUTH FRANKLIN STREET
GETTYSBURG, PA 17323

PHONE: 717.334-2317

December 23, 1985

Mr. Michael Steiner, Chief . R
Burcau of Solid Waste Management L,

" PA. DER

Ona Ararat Boulevard
Harrisburg, PA. 17110

Re: 211 Acre Expansion of Keystone Landfill
Phase I Permit Application '
Unien Township, Adams County BH No, 62209

Dear Mr, Steiner:

The Adams County Conservation District has reviswsd the above menticned Plan
tor expansion. The Adams County Conservation District recommends that the
proposed expansicn of the landfill bs denied because it is located over tha
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

sast of north and that the bedding planes dip 80 degrees from the horizontal
toward the south.

The expansion plan proposses & leachate collection system which includes
4 liner, This is the Deparument of Environmental Rascurces's attempt to
elininate the geology of the site as & factor. Tne crucial considerations
then become 1) the integrity of the liner and 2) the integrity of Xeystone's
maragement of the system. The data on . liners indicated the technology is far
from baing perfectad. The existing groundwatar 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 formatien
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 baraly meet the
neasds of thse rnsidents in those arsas.

The Adams County Conservation District also reccmmends that any township in
which a landfill is located ba enccouraged to collect a tax based on a percantage
of the gross revenuss of the landfill operation., This money would then be used
to maintain roads and the envircnment.. Collaction and treatment of the leachate
may have to ba continued for gencrations after a landfill is full. This moneay
should also be used to hire an engineer to inspect the installation and
maintenance of the liner and certify its integrity.

-~
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Adams County Conservation District

44 SOUTH ERANKLIN -STREET
GETTYSBURG, PA 17328

PHONE: 717-334.2317

Raet 211 Acre Expansion of Keystone Landfill
Page 2 S

In conclusion, the Adams County Conservation District strongly recommands
that the propesed expansicn of Keystone Landfill be denied becauss tha
. Marburg Schist geologic formation offers a near-veartical path te the ground-
water aquifer. The Adams County Conservation District is entrusted with the
care of the soil and water and would like o review any future landfill
applications.

Yours truly,

C::: 7

. s - ’ )

: Melvin 8, Worley =~
Chairman of tha Board

¢c: Representative Kenneth Cole -

+  Representative John II, Broujos
Senator William J. Moore
Congressman William F. Goodling
Adams County Commissioners
Union Townihip Superviscrs

5
c
b
Ch
- !
Jy



ALL-STATE LEGAL SUPHLY 0O ONE COMMERCE DR +E CRANFORD NEW JEASEY 07106

e

AR102376



Ukr‘.‘i.‘f“.:;-

BCI\/H BCM Eos’rem InC. (e

Engneers. Pionners ana Scientis!s

5777 Baum Biva. * Pitisburgn, PA 15206 » Phone: (412) 361-6000
February 13, 1987

Adams COuntj Board of Commissioners
Agams County Courthouse .
Gettysburg, Pennsylvania 17325 b

Attention Mr. Thomas L. Colling, Chaifmgn

Subject: Review of Permit Application
for a Solid Waste Disposal Facility
Keystone Sanitation Company .-
3M No. 00-3457-01

Gentlemen:

This report summarizes 3CM Eastern lnc.'s (BCM) findings developed during
review 0f the Kaystone Sanitation Company (Keystone) Phase 1 Permit Applica-
tian for 2 <anitary landfill, which ~is prooosed to hbe located in Union
Township, Aadams County, Pennsylvania. : The intent of our review was to
determine tne adequacy of trhe geologic and hydrogeclogic investigations,
develop an indspencent interpretation of the hydrogedlcgic setting, identify
data g2ps, 2r2 regommend future studies that may he reguir2d tc conclusively
avaluate sne suitability of the site proposed by Kaystone for the construction
and operaticn of a land?il] facility., ~Definitions of nydrogeologic termino-
logy us2d in pur report are attached.

The following review comments have been presented rejarding Keysione's permit
apoplicericn: '

1. The g20!0g3ic and hydrogeologic | 1nve5tiga*10ﬂs do not provide sufficient
information needed to detarmine the suitanility of the site for construc-
tion and operation of the propoted landfil)l, Groundwater characteristics
such as source, recharge, movement, discharge, and aerial extent of
aquifers and aguitards beneath the site were not estadblished in the
application. The effects on  ‘groundwater movement dJue to bedrolk
lithology and structure, precipitation, and topography were not claarly
defined. The resistivity and exploratory well data do nnot support the
conclusions present2d in the ndrrative section. As a result of these
tachnical discrepancies, the hydrogeologic settling cannot be assessed.

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

A Member Firm of BCM Engineers Inc FRi10Zo/ 7
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Adams Lounty Board of lommissionsrs
1953

February 13, 198
Page 2
3. The data hase do2s not support -the premise that the fractures closed at

snallow. depths, and thys form the base of the water-table aquifer. The
degre2 of rock fraciuring cannot be adequately evaluated from resistivity
data and rotary driiling information, The degree of rock fracturing can
anly be Jetermined by evaluation of rock cores and borehole geophysics
such e&s natyral gcamma ray, gamma.gamma density, spontaneous potential,
single ooint resistivity, and neutron logs.

The base of the water-table aguifer (aguitard) was not determined by
hvdrogeologic methods such as bailing, slug, falling head, and/or packer
tests. Tha aguifer-aquitard r2lationship was not d2lineated by using
these methods and correlating the results witn the degres of rock
fracturing, An analysis of tha ¢hange in hydraulic tonductivity is
requireZ tp distinguisn aguitards from acuifers,

w2 disacree with groundwater flow directions presented in the following
statamants tnat were containad in Kaystone's narrative:

"The majority of groundwatar ‘is. either in the North 80 East or South
B0 west direction dug to hydraulic conduztivity flow tensor created
by the slaty cleavage."

ue to fracturing, groundweter flow directions may be contrary to
e princinie Jireztion of anisotropny. This occurs in several
catjons ne22r the sits where fracture cdensity in the bedrock allows
2 groundezizc 2 flow in tne Jireztions of nrinciple joint sets.”

"In an anisotropiz environﬁéﬂf;fthe groundwatar flow direction may
52 narallel {0 a water-table contour line.,”

Althougn 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, groundwatar flows
from arecas wnere the water table is high, such as recharge areas, to
areas where tne water table ¢ low {discharge areas}. The drop in
watartable elevations is 2lso known as the change in potentiometric head
levels. The position of tne water table is determined by measuring water
levels in tne observation wells, The water levels are used to develop
groundwater contours. The groundwater contours represent the surface of
the saturated 2one in baedrock or water table, .

Since nydraulic conductivity data was not available for our review, we
cannot determine 1if the water-tahle aguifer is isotrophic and
homogeneous, anisotrophic and homogeneous, or heterogenecus. This
characteristic of the aquifer is very important because it affects how
groundwater flow directions are generated from groundwater contours. As
an example, groundwazter flow in an isotropic aquifer is perpendicular to

P T e T Ao Y . 1
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Adams County Soard of Commissionars
rebruary 13, 1935
Page 3

groundwatsr contours; however, an anisotropic flow direction is obligue
to groundwater contours. Hydraulic conductivity measuremants fronm
observation wells are required to determine the dagree of anisotropism.
When this is known, the tru2 direction of groundwater flow can be
estadblisned graphically or calculated. In all cases groundwater flow is
never parallel to a watertanle contour lins,

Also, we do not agre2 with the grouncwater flow directions and ground-
water civides present2d in Appendix B, The groundwater divides and flow
directions are hased on tne bedrock structure (slaty cleavage and joints)
and not on groundwater conditions. Groundwater contour maps that are
generated from observation well dataz ears generally used to determine
grouncwater flow directions and divides. As a result, Appendix B does
not raflect the water level data, topogrephical f2atures, and landfill
mounding effects on the water tadle,

Tne expioratory well data contiined in the supplemental report (Appen-
dix A) contradicts the water-taple map presentad in Appendix J-2. Also,
tne groungdwater contours do nat ra2flect the influences caused by topo-
grapnic features and mounding effects caused by the existing landfill,
Actuyal weater lavel measuraments in the existing monitoring wells ware not
prasent2d in tnhe application. The exploratory w2lls penetrated the water

- table at different depths.

Reported results from the tast pit e2xlavations did not include geotech-
nical analyses such as soil classification in accorcdance with th2 Unified
Seit Classification System, Soil classification, soil density, and
consistency were not determined for the test pits. We were unanle to
corralate soil analyses in Appendix € witn the test pit logs in Aposen-
aix G, Snelby tube samples were not collected. Resylts from th2
performance of moisture content, vertical psrmeability, and Atterdurg
limits analyses on the Shelby tube samples are needed to determine if the
soil is suitable for use as a natural c¢lay liner.

Depth to bedrock and actual 'soil  thicknesses are not comdletaly
delineated 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,

Data and interpretations of four alectric sounding arrays that were

identifiad in the narrative are not contained in Appendix E.

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

ARiLedis
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10.

11,

Appendix | is based on resistivity data. The ¢ross sections do not show
geologic and hydrogeologic correlatjons. The base of the water-table
aquifar snown on the cross sections is not supported by sufficient data
to confirm the resistivity interpretations. The water tadde map
presented by Keystone does not reflect the exploratory well data. The
hydrogealogic conZitions should be ‘{nvestigated and correlated to depths

‘helow the ground surface equal .to the depths in which Jocal domestic

w2lls are completed, Al hydrostratigraphxc units should be identified
to these depths.

Appendices K and L - Additional .data is required ta confirm the resis-
tivity investigation. S

As presented above, our review has identified technical discrepancies
with trne geologic, hydrogeologic, and soil investigations. As a result,
the hydrogeologic setting cannot be assessed. Additional investigations
are reguired 1o determine the fo11owxng groundwater and soil charac-
teristics at the site:

water-table aguifer nydraulic conductivity
water-tahble aguifer saturated thickness and aerial extent

Relationship of qeologic properties to groundwater movement

=

movement in accordance with ‘topograpny and surfacs

Groundwatar
faat res, 25 w21l as recharge and discharge areas

drainags
pegre2 of water-tahle aquifar ;nj$otropism
water-table map that refiectﬁf%ﬁé seasonail high watar-table data
Groundwater flow directions
ldentification of all hydroSt?afigraanic units to depths below the
ground surface which are equaI to depths where domestic wells are
completed
Soil 4descriptions to the bedrock surface
Geotecnnical enalysis of soiT"ch§racteristics
Soil isopaching (soil tnickneégiéoﬂtours)

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, BCM recommends the following

investigations:

ldentify aquifers and aguitards by core drilling and packer tests
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. Log borehole geophysical data on existing exporatory wells

. Expand the exploratory well network to include agquifers beneath the
water table ' : .

Perform an independent fracture trace analysis

. Correlate geclogic and hydrogeologic data and present them on
hydrogeclogic cross sections

Prepare new water-table maps with flow directions that reflect
water-table data and hydraulic conduztivity data

Collect hydraulic conductivity data
Collect additional soils data and develop a soil isopach map

Perform acditional geotechnical azanalyses on soils and determine
their sujtapility for use in construction of the proposed facility

\\_/'
If you have any questians regarding our raviea 0f the permit application,
please feal free to call,
Very truly yours,
T -
:,/,rn "3’/ L— /}/
"",-."f o
l"'
Timothy S, Hill
Project Hydrogeologist
TJds/4d¢
Attachment
ce:r Mr, John 1. Callenbach (w/att.)
Mr, William Davis {w/att.)
Mr. John Gee (w/att.)
.
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Anisotropy

Aquifar

Aquifer,
unconfinad

Sarengls
geophysics

Discharge
aresa

Fractursa
trace

Gamma-gamma
radiation log

Groundwater

Groundwater
flow

Groundwater,
unconfined

SELECTED MYDROGEOLOGIC TERMS AND DEFINITIONS

The condition under which one or more of the hydraglic
properties of an aqu1f=r vary according to the direchion
of flow. o

Rock or sediment in a formation, group of formations, or
part of a formation whitch is saturated and sufficiently
permeadle to transmit  economic quantities of water to
wells and springs.

An aguifer in which there are no confining beds between

the zone of saturation and the surface. There will be a
water table in an unconfined aquifer. Water-table aquifer
is 2 synanym,

The generzl field of geophysics developed around the
Towering of various probes into a wall.

An area in which there are upward components of hydraulic
hezd in the aguifer. Groundwater is flowing toward the
surface in a discharge area and may escape as a spring,
ss22, or baseflow, or by évaporation and transpiration.

4 line in a two-dimensional groundwater flow field such
that the total hjdrau11c head is the same for 271 points
2long the line.

It may de
VJinear s2i1-

The surface representation of a fracture zone.
a characieristic line of vegetation or
moisture pattern or a topographic sag.

A borenole log in which 8 source of gamma radiation as wall
as a detector are lowered into the borenole. This log
measures bulk density of the formation and fluids.

The water contained fin interconnected pores located helow
the water taple in an . unconfined aquifer or located in a
confined aquifer. R

The movement of water through openings in sediment and rock
which occurs in the zone of saturation.

Tne water in an aquifer where there is a water table.

282
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Materogeneous

Homogeneous

Hydraulic
conductivity

Hydraulic
gradient

Hydrostrati-
grapnic unit

Isotropy

Natural gamma
ragiation log

Neutron log

Dhservation
well

Racnarge area

Resistivity
Tog

Saturated
zone

Pertaining to a substance having di1fferent characteristics
in different locations. A synonym is nonuniform.

Pertaining to a substance having identica) characteristics
everywnere. A synonym-i§ uniform.

A coefficient of proportionality describing the rate at
which water can move through a permeable medium. The
density and kinematic wviscosity of the water mst be
consicered in determining nydraulic conductivity.

The change in total head with a change in distance in e
given direction. The direction is that which yields -a
maximum rate of decrease in head.

A formation, part of a formation, or 2 group of formations
in which there ‘are similar hydroiogic characteristics
allowing for grouping into aquifers or confining layers.

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

A borehole log that measures the netural gamma radiation .
amitted by the formation rocks. It can be wused to
delineats subsurface rock types,

A borencgle log obtained by lowering a radioactive eiement,
wnich is a source of neutrgns, and 2 neutron detector into
the well. The neutron log measures the amount of water
rresent; hence, the poresity of the formation.

A nonpumping well used to obse~ve the elevation 0f tha
water tabie or. the potentiometric surface. An observation
wall is genera]ly of 1arger diameter than a piezomste and
typically is screeneﬂ or sIotted throughout the thickness
of the aquifer. :

An area in which there ahe downward components of hydrau-
li¢c head in the aquifer. [nfiltration moves downward into
the deeper parts of an aguifer in a recharge area.

A borehole log made by lowering two current 2lectrodes into
tne borenole and measuring the resistivity bhetween two
additional electrodes. It measures the electrical resis-
tivity of the formation and contained fluids near tne
probe.

The zone in which the voids in the rock or soil are filled
with water at a pressure greater than atmospheric. The
water table is the top of the saturated zone in an uncon-
fined aquifer,

‘till Ue
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Single-point
resistance log

Slug test

Spontaneous
potential log

Water budget

Water table

Wenner array

A borehole log made by lowering & single electrode into the
well with the other electrode at the ground surface. 1t
measures the overall electrical resistivity of the forma-
tion and drilling fluid between the surface and the proda,

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 test,
when a slug of water is removed from the well, is a bail-
down test. o

A borehole log made by measuring the natural electrical
potential which develops between the formation and the
borenole fluids. :

An evaiuation of 211 the sources of supply and the corres-
ponding discharges with respect to an aquifer or a drain-
age basin. g

The surface in an unconfined aquifer or confining bed at
wnich the pore water pressure is atmospheric. It can be
measured by installing shallow wells extending a few feet
into the zone of saturation and then measuring the water
level in those wells.

A particular 2arrangement of electrodes used to measure
surface electrical resistivity.
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Mast Engmeerlng'Co. Inc.

Consutting Engineers / 438 Wainui Street, Reading, PA 18601 /(215) 372-8401

March 26, 1987

Pennsylvania Department of Environmenta? 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, Admas County

To Whom It May Concern:

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

Respectfully submitted,

Coae & A ofua

Edward L. Kopicki
Environmental Planner

ELK:p1j

Attachment
cc: File
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REPORT OF FINDINGS
KEYSTONE LANDFILL

MARCH 19, 1986

Pr?epared_ by:

MAST ENGINEERING CO., INC.
438 Walnut Street
Reading, Pennsylvania 19601




Keystone Landfill
Report of Findings Since September 1986

This report has been pﬁeﬁefed 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 Yearned that the methods utilized by
Keystone's engineer for subsurface evaluations was inadequate and had
yielded resuits 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 Environmenta1 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
hydrogeclogy of the proposed landf{ll expansion area.

An independent study ofz_tﬁe PHASE 1 information submitted by
Keystone has been conducted by Ecology and Environment, Inc. of
Buffalo, New York. In summary thegreport 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 hydrau1ic characteristics of the area were not
‘made. .

4.) A water balance ana1?sis should have been performed to test
B?chart 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. o

LR102588
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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 hydrogecigic
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.

§.) B.C.M. disagrees wffh the indicated direction of groundwater
on the application.

6.) The exploratory wg}fs were improperly utilized.
7.) lImproper soils information was given.

8.) Hydrogeologic data was . not available <o determine
intermediate and rggiona] groundwater flow conditions.

9.) Resistivity data w&s'hot supported by the exploritory well
data. o

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 dimensiona) modeling was. In conclusion
the E.P.A. report stated that:

1) A deep-seated regional dquifer 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.

ARiUe58S
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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
1ying aquifer.

§) The results of the resistivity survey, as was preseanted by

Buchart-Horn, have not established a limit on the greatest

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

Al these concerns raised by the £.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 contamipation with 1its
possible spread towards the north and northeast away from the site.
We stfll 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 wunderstanding 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 leachate 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 dindicated that
trenching is being conducted into bedrock {(60-100% rock fragments).
The depth of the trench this day was approximately 13'. Contour maps
produced by aerial photographs within the Phase II submjttal indicated
a trench which was 15' deep in December 1982. A letter dated February
1973 from the Chief of the Division of So1id Waste to Mr. MNoel
indicated that trenches are not to exceed a 4' depth and weathered
bedrock is not a natural renovator of any Jeachate 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 15%,
fi1ling of the site must be limited to area type filling because of
the shallow depths to bedrock (4'-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 1n digging the trench would not be
suitable for use in any of the ways 1isted above", being cover
material (letter enclosed). The letter also stated that no more
tgenching should be done at this site due to the shallow soils at this
site.

Aniuzsyg
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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 & distance through numerous pieces of correspondence
which do not address D.E.R.'s concerns but clearly delay the 1issues
aliowing many environmental violations to pass. If this is an
indication of the relationship between the Keystone Landfill and the
Department of tnvironmental 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 thatiproblems with contaminated groundwater
will persist and become more evident with time and testing. It is our
recommendation that a suitable geophysical survey be conducted (to
include additional monitor weﬂs? to fully evaluate the hydrogeology
of the site, both shallow and deep, as well as lateral movement of
groundwater in and around the exfsting site. Once this evaluation is
comp1ete 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 HeaIth and Mental Hygiene 7th round of
groundwater sampling indicates that Dichlorodifluoromethane (4ppb) in
MD W-2 and 1,1-Dichloroethane (1ppb} in MD W-9 have appeared for the
first time in the Maryland Monitoring System. Other YOC's present in
Maryland test well MD-W-2 are as fo110ws:

Trans -1, 2 - D1chloroethene -« 5 ppb
Trichloroethene - 1ppb
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.

RILICZ5G



- men
ALL-STATE LEGAL SLPPLY CC ONE COMMERTE J71.E T3ANFIRD “Ew (EESET 17216

an el
~

----(‘-—--t{

C

."-‘-HIUE e

L)

.




CARROLL COUNTY MARYLAND — BOARD OF
g 5N COUNTY COMMISSIONERS
| 225 N. Center Street John L. Armacost, President
Wesiminster, Maryland 21157 Julia W. Gouge, Vice-President
. ESTMINSTER 307-B48-4500 it
!\_’ wmrmoae w_‘u&m Jett Grifiith, Secretary

March 24, 1987

Ms. Sandra Rodericks
One Ararat Boulevard
Harrisburg, Pennsylvania 17110

RE: Phase I - Keystone Landfill Expansion
and Discharge Permit

Dear Ms. Rodericks:

The County Commissioners of Cirroll 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. ’

CN

CARROLL COUNTY COMMISSIONERS

: RESOLVED, the Board opposes the Phase 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 applicatidn 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.

i | - ARIUZ593
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Ms. Sandra Rodericks
March 24, 1987
Page 2

The Board of Carroll Couhty-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 Precsident

Jeff Griffith
Secretary

ifttuzsgy
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TETHYS Consultants Inc.

Geology ¢ Hydrology Minerals

Suite 234, Bullding 3, 2001 N. Front Street, Harrisburg, PA 17102
717—233-7825 S 717—BED-ROCK

ORIGINA:

{Red;
September 20, 1988

Mr. Lewis H. Hillard
Chairman

Board Of Supervisors
Union Township

1897 Hanover Pike
Littlestown, PA 17340

Subject: Review of Phase 11 Permit Application No. 101387,
Expansion Area, Keystone Sanitary Landfill, Union
Township, Adams County

Dear Chairman Hillard:

At the request of the Union Township Board of Supervisors,
TETHYS Consultants, Inc. has completed & preliminary review of
the Phase II permit application materials (No. 101387) for the
Keystone Sanitary Landfill expansion area. Those materials which
we;: provided by the Township and included in the review are as
follows: __

* Volumes I, IT and II1 of Phase I1 Permit Application
No. 101387 and accompanying drawings prepared by
Buchart-Horn, dated June_lsea

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

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

* Ecology and Environment. Inc. review comments of RI/FS
Work Plan, dated Apr11 .28, 1988,

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

In addition to a review of thefabove materiaIs. 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
Landfi11 and their consultants, -Although not necessarily 1isted
in order of importance, our— observations of the site
characteristics of the expansion area are as follows:



TETHYS Consultants, Inc.

Suile 234, Building #3, 2001 North Front Street, Harrisburg, PA 17102

Page 2 R it
S’ Mr. Hillard (i
} September 20, 1988

1. Hydraulic COnduct1v1¥z

The hydrautic conductivity (K) values determined
for the site aquifers are based upon insufficient and
misinterpreted data.’ 0f primary concern {s the
performance of the slug tests used to estimate the
hydraulic conductivities, For the most gart. the water
Jevels 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 is suspected that.

N these values mainly refiect the primary porosity of the
bedrock within these specific zones. If this s true,
these values would not be valid for the bedrock aquifer
as 2 unit because they do not account for the influence
of secondary porosity upon the movement of groundwater
through the rock. - It is critical to remember that
secondary porosity .-= that porosity produced by
fractures, Jjoints 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 & questionable design. It is 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 bentonite 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
l functioning as they were designed is found 1n the very
high pH values of the water samples collected from
piezometers numbered PKB5-2A, -3A, -10A, -11A, -11B and
r\,/ -13B. The high values indicate that either the



TETHYS Consultants, Inc.

Suite 234, Building #3, 2001 North Front Straet, Marrisburg, PA 17102
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Mr. Hillard
September 20, 1988

groundwater beneath the expansion area is contaminated
with a very alkaline or basic agent or that the cement
grout used to construct the pilezometer was able to
bypass the bentonite seal, infiltrate the filter pack,
and flow into the screens. At this time, TETHYS is not
certain which condition prevails, although the grout
invasion is the more plausible explanation,

Depth of Bedrock Aquifer

There is reason for concern regarding the overall
hydrologic suitabilfty of the site for use as a
Tandfil11 because the water table 1s very close to the
surface in several locations within the expansion area.
For example, the depth to groundwater at PNBS5-2, -3,-
5, -12; 85-8 and -9; and -81, ranges from 3.5 to 9.2
feet below ground surface. This is far too shallow for
even a double 1iner system to be installed safely.

Soil Depth

The site 1s dominated by three soil types: Manor,
Glenville, and Glenelg. A1l 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 daily or {intermediate cover not contain more
than 60 percent  rock fragments by volume.
Approximately 124 sofl 1logs from pits, probes and
borings were reviewed in the Keystone application. The
depth to 60 percent rock fragments ranged from a
minimum of 4 inches in TP-64 to a maximum of 102 fnches
in TP-42, with an overall average of 33 inches. Since
the soils are shallow {n 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,

WiUZz$e
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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, 1ike 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 1is difficult to
explain i{s the presence of 17 ppb of toluene in PN85-
~10A. The remote northern location of this piezometer,
which is far from the groundwater contamination plume
as defined by Buchart-Horn, raises questions about
sources of site contamination other than the existing
landfi1] 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

[y

chemistry data which may not accurately reflect current
conditions. It is likely that the plume has migrated
further to the north in the interim.

Groundwater Monitoriﬁg

Groundwater monitoring systems have commonly been
used to verify that 1liners beneath 1landfills remain
free of leaks. However, if a new landfill is placed
over a groundwater system which i{s already known to be
contaminated with Jlandfill 1leachate, 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,
unrelfable. A landf{1l which cannot be reliably and
accurately monitored s & landfill which should not be
constructed. s

HDPE Liner

The proposed HDPE Liner shows low resistance to
concentrated common solvents and cleaning fluids, and
some 0il and gasoline components, such as the toluene

ARIG2594
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Mr. Hillard e}
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found 1in PN85-10A. It {s 1imperative that the
Tandfi1ling of these types of fluids, even in
containers, be restricted whenever HDPE Liners are
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 1is that the presence of the existing groundwater
contamination problem makes 1t virtually dmpossible to verify
the integrity of any future landfi1l system placed on the site,
a scientifically unacceptable condition. The second fact is that
it was the applicant, Keystone Sanitary Landfill, who caused the
existing groundwater contamination problem. 1f their past
operations resulted in a serious contamination problem, will
their future operations result 1n serious future contamination
problems?

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

Respectfully submitted,

<:::‘:fv--g::;;JL"*‘Q’1“"

James Richenderfer, Ph.D.
Principal

JR/gm

cc: Eugene E. Dice, Esq.

P
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operators of municipal solid waste

lodging. Please make room reservations

33314 R
e} g:c
- ENVIRONMENTAL PROTECTION ** tandfills. The Agencyls nquemn; directly with the hotel and refer to 1hr<
AGEﬂC‘I . comment on the overall approach EPA hearings, The hearing registration "<
pmdmdonspecx.ﬂceumpomtlof will be at 8:00 &.m., with the hearings 7
wcrnnmzsrmzsa the proposal. * at!-oo:.m.andrunningnn
.. Today’s proposal uho is intended to 4:30 p.m., unless concluded earlier, -
(FRL-3227-7] \S_}S‘- w a mr;n J{hE.PA s mav:'x’dat: ﬂu Ansg:ene wishing to make a statement n
\ on Clean Wa ¢ hearing must notify, in wri
Soiid Wasts Disposal Flc"’f! Criterla  (CWA) 1o pmmulg::d regulations ﬂ e o gtloagc‘slrua‘pnﬁm%w. Og; of
AGENGY: Environm tection “““’1 use and dispos aste (WH-582A), U.S. =
Agency (EPA). ental Pro magc ) ud\ﬁ. Under today's Pl:?o Environmental Protection Agency. {o: £
ACTION: Proposed rula. under - Street, SW; Washington, DC 20460, = 70
thc authorlty of du CWA: thh authority ©  Those wishing to make oral ' %
SUMMARY: The Environmental Protection would apply to all munictpal solid waste yresenuﬂonlmmlrelu'lctthmtou
Agency today Is proposing revisions to Iacilities in which sewage studge is co- minutes and are encouraged to have . ; '
the Criteria cation of Solig - disposed with household wastes. A written coples of their complete .';'-~
Wasts Disposal Facilities and Practicey  Scparate reguiation for sludge monofills  comments for inclusion in thc official
set forth in 40 CFR Part 257. Thess (lnndﬂlhlnwhichonlylewaguludmh record,
revisions were developed inresponse o Cisposed of) is being prepared for foture mwht“ﬂﬁ“\rphnnh.m I
the 1084 Hazardous and Solid Waste proposal under 40 CFR Part 503. . coordinate these Subtitle D Criteria -
. Amendments to the Resource DATES: Comments on this proposed rule " public ?‘Dt::f' with the publie meetmﬂ
Conservation and Recovery Act must be submitted on ntbefon Octobst on EPA Naticnal Strategy for :
. [RCRA). This proposed action would 31,1983, Municipal Waste which is expected tﬂ '
amend Part 257 by incl information Pnbnchmm.wgdu _ be fesued in the near future. EPA will -
requirements for certain solid waste follows: - announce these meetingsina sepmu ‘ , ‘L
disposal fadliﬂelandbyexcludin; (1) October 13, 1963, 800 a.m. to 430 R notice, For Information on the -
municipal solid waste landfilly pm., st the Sheraton National Hotel, 500 'lm‘eﬂplea“m”mllmﬂtﬁpﬂl
(MSWLFs) from Part 257. In addition, Orme Street, Arlington, VA. 22204, (709) 22, 1988).
this sction would add a new Part 258, $21-1900. : ADDRESSES: Commentors must send m
which spells out specific requirements (2) October 18,1958, 0:00 a.m. 0 6:30  original and two coples of their - - -
for MSWLFs. p.m.. at the Sheraton Century Center .  comments to: RCRA Docket Information ..
Amended Part 257 would establish ~ Hotel, 2000 Century Boulevard, NE, Center, (08-305), U.S. Environmental -
notification and exposure Information = Atlanta, Georgia. 30345-3377, [404) 328~ . Protection Agency Headquarters, 401 M-
requirements for owners and operators’ 0000 o ' Street, SW: Washington, DC 20460. ' .- o
of indulu-lal solid waste di (3) October 20, 1988, :00 a.m. t0 4:30  Comments should include the docket .
facilities and construction/demolition p.m., at the Sheraton Ansheim, 1015 number F-83-CMLP-FYFFF. The bhc
wasts landfills. The new Part 258 sets West Ball Rd., Anaheim, CA. 92802, docket is located at EPA Heldquarterl_ gl
- forth revised minimum Criterls for {714) 778-1700 .. (sub-basement) and is available for -G
Msmrg,prtmaﬂlymuufmof moaoberzs.mau:oo..m.touo viewing from 9:00 . to 400 pm., .0 =N
: rerfomancl standards, including p.m., at the O'Hare Hilton Hotel, P.O. - Monday through Friday, excluding ™ : ‘
ocation restrictions, facility design gm} .- Box 66414, O'Hare International Airport, - Federa] holidays. Appolntments may bc
operating criterls, ground-water -~ Chicago, Iiinols. 80668 (312) 658~8000. - made by calling (202) 475-9327. Copiu N
monitoring requirements, corrective - The meetings may be adjourned . cost $.15/page. . g
- action requirements, Anancial’ + * - earlies if there are no 3 ;‘:l
assurancs, and closure and poat-c!ulun» comments. Requests to present oral - FOR PURTHER INFORMATION CONTACT: < gl
, care requirements. : m should be received by EPA at  Por general information, contact the - ° {38
- EPA belleves that the provisions in - ys before each public _ RCRA/CERCLA Hotline, Office of Solid : 3
'-1°dl'.v s proposal are necessary for d:t - Waste, U.8. Environmental Protsction =+ '
protection of human health and the A block of rooms has been resmed at’ Agency, 401 M Street, SW; Washington, .3,
environment and toke into aceount the the above mentioned hotels for tha DC 20460, (300) 424-8346, toll-free.or QN
practicable capability of owners and conveniencs of individuals requiring (202) 382-3000, local in the Washington. A

DC metropolitan area.
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. CLimitations = _ any reasonably anticipated adverse ﬁinornioiliﬁbati&m to these Criteris an 3
I!J..Ll’anzorwork Reduction Act _ ,r _effects of each pollutant. Further, the September 23, 1981, These Subtitie D~

amendments require that these section

:Rgguig.to‘:l;‘ ;mp;m M"'I us c\f\%@‘z\ 405{d) sludge standards be implemented

C. Guidance Documents
D. Other References -
mmummuumrmmmd

A.Plrtm
B.Part 258 -

L Authority

" These ations are rd
Drgrsles i
4004, and 2010 of the Resource )

Section 1008 directed EPA to publish <
guidelines for solid wasts management,
including cxiteria that define solid waste
dumping c&im nat c‘;n:;lmt;u
open dumping and are prohibited un
Subtitle D of RCRA, Section 4004 further
required EPA to promulgate regulations
containing criteria for determining
which facilities are sanitary landfills -
and which are open dumps, In response,
EPA promulgated the “Criteria for
Classification of Solid Waste Disposal
Facilitioa and Practices™ (40 CFR Part -
257) in 1979, Section 4010, added by the
Hazardous and Solid Waste -

. -. - Amendments of 1554 [HSWA), directs
~ EPA o revise those Criteria

ted under sections 1008 axd

" prom
4004 fugrg?adliﬂer that may receive
household hazardons wasts {HHW) or

small quantity generator (SQG]
hazardous wasts.

Por municipal solid waste landﬂlh in
which sewage sludge Is disposed of .
together with household wastes, the Part
258 regulations also are being proposed
under the authority of section 405 [d)

"~ and (e] of the CWA. Section 405

regulates the use and disposal of sewage
sludge generated by treatment works
treating domestic sewage. Section 405
requires that EPA develop standarda for

.sludge use and disposal, including: An |

identification of the major use and
disposal practices, factors to be taken

- into account {n determining applicable

mearma and practices for each use or
sal, and concentrations of
po utants that interfere with each use or
disposzal. When the CWA was amended
in February 1087, additional -
requirements were added to section 408.
Caongress directed EPA to identify toxic
poliutants that may be present in
sewage sludge in concentrations that
may adversely affect public health and
the environment and to establish
numerical limitations and management
practices for each identified poliutant
for each use of disposal option. The
numerical limitations and management
practices are to be adequate to protect

" public health and the euvtroumer-t from

" issued to pu

- sludge from

through National Pollutant Discharges -

Elimination b{rtem (NPDES) permits
cly owned treatment

works (POTWs) or other treatment

+  works treating domestic sewage unleas -
'thestandar%'haubeenindududlnn B

permit issuad under RCRA Subtitle C; -
the Safe Drinking Water Act; the Marine
Protection, Research and Sanctuaries -

prohibltr any person from

a POTW or other treatment.
works treating domestie sewage except
in accordance with the section aosld)
regulations, - . . )

Il.Background

" Gubtitle D of RCRA establishos

framework for Fedeml.uofti:tl. andlh)n‘cal .
government coopera contro

the management of nonhazardous solid
waste. The Federal role in this
arrangement is to establish the overall

regulatory direction, to provide . . ._. .

minimum standards for protecting

" - human bhealth and the environment. and

ta provids techaical assistance to Smer “+-waghout of solid waste so asta pose s

for planning and developing
environmentaily sound wasts
management practices. The nctual
planning and direct implementation of
solid waste progrems under Subtitle D,
lf:‘;wwer. remain Stats and local

ct

Section 405{d)~{1) ofthaCWA
establishes & comprehensive framewark
for regulating the use and disposal of
sewage sludge. Section 405(d) des
for the Faderal promulgation
numc:irical limitations and management
practices governing
of sludge. Section 405(e) lErmridem for
Federal enforcement of these standardo.
Section 405{f) requires
implementation of these resuhtlom
through permits issued to POTWs under

P

" pection 402 of the CWA, unless they

bave been included in a permit issued -
under Subtitle C of RCRA or other
authority listed in that section. The
permits are to be Issued by EPA or by a
Stat. with & program that hag been

‘approved as ensuring compliance with

section 405 of the CWA.
A. Current Subtitle D Crx'tan‘a

Under the guthority of sections
1008(a)(3) and 4004{a) of RCRA, EPA
promulgated the “Criteria for
Classification of Solid Waste Disposal
Facilities and Practices” {40 CFR Part
257] on September 13, 1879. EPA issued

* Criteria establish minimum national . -
. performance standards necessary to

" waste disposal facilitios or practices. A

" Jandfill™ a facility falling to sa
' nhhomtemhmddendm Open -

~+ dump” for es of State solid wasts”
Ach tha Clean At Ack or & State permlt | managerment poo

" where the State program has been

- approved as ensuring compliance with

" section 408, In sddition ssction 405(0)
disposing of

- dumps” within the State.

- species (§ 257.3-2), surfacs water
" 1and application {§ 257.3-5), diseass

" fnterfere with the floodplain or result in -1}%

- and practices that causs or contribute to- *4

© cause a discharge of pollutanta oz -
.. dredged or fill material to waters of the

the use and disposal = United States that is in violation of

" specifiad by the State.
ot practice meet certain restrictions wi ,
~ cadmium and polychlorinated blp!ienyh ‘ .'
" land used for producing [ ., |
. wasts disposal facilities end practices -~

ensure that “no reasonable probability =¥
of adverse effects on healthorthe
environment” will result from solid °

o

facility or practice that meets the ~ - ™.&
Criteria ls classified 23 a “sani ik

management planning. Stats plang -3
developed under the *Cuidelines for -~k

- Development and Implementation of 5% :
" State Solid Wasts Management Plans” -
. (40 CFR Part 259

must provide for

closing or all existing “open *

The existing Part 257 Criteria include - '
general environmental performance =4

’ standards addressing eight major topics: ¥

Floodplains {§ 257.3~1), endangered T

{§ 257.3-3), water (§ 257.3-4),
(§ 257.3-3), air (§ 257.3-7), and safety
(257.3-8). The following briefly
Bummarizeathm provisions, - - - _
* Section 237.3-1 specifies that facﬂiﬁu 2.
or practices in floodplaing shallnot - -~ -&%

hazard o human life, wildlife, or land ¢
‘watar resources. Section 257.3-2 .
prohibits solid waste disposal facilities -

the taking of any endangeredor ~ -

.- . threatened species or result in the * ~~%;
" destruction or adverse modification of

the crtical habitats of nuch species. The '
surface water provision, § 257.3-3, - A
specifies that gispoul facilities shall not™ -2

section 402 or 404 of the CWA. Section - 54

257.3-4 lays out the ground-water - < "L
rotection standards, which require that: ‘¥

?acﬂlﬂer and practices not exceed the “"G'

" Safe Water Act maximum - :‘; x.

contaminant levels (MCLs) in an y
undergrpund et

beyond the solid waste unit boundary or R
beyond an alternative boundary "

Section 257.3-5 requ!rrt thata I’acﬂltﬁ' *‘é
respect to the concentrations of
(PCBs) contained in waste a p\ied to
crops. Section 257.3-0 npecmel thal
must institute appropriate disease -

vector controls, such as periodic
application of cover material. In

HHibeoUD
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- td—ilti n, § 257.3-8 requ!rea pllhogen © . 81,1688, for facilitles that may receive * The Part 503 B ok en
[T [3) - :
reduction processes for sewage lludgea_ ~ household kazardous waste or - " : pmm:rlgtsjt:g :gllm dispenal, land
mdd”puc tank puzpings spplied o, - :ﬂ&%ﬁ:emim l:al::tn baty . appllcnﬁon. and distribution and A
la"'l‘he alr crlterion in § 257.5-7 prohiblu ‘those gacessary to protect humen health n]nmks : d&ugemhsﬁywmw{ .
apen burning of w}i.dn\;ute (M‘hthat + . and the '::viugnment.db:i;t:; & minimum, L wmmonnﬁlh. Y Sls0 will i
in exceptions ecifles . should ground- tmonitoring _sludge landfills
. ﬁ:ppnubfe mqulreu;entlhot tge S‘tlate -8B msgya tg detect uonhnl;irnmn.w _ H.hi:h ne;;ge Jludse = dhpaa:g_ of
- Implementation Plans developed under . - esta on standards solid waste o
A ;ecﬁicn g}) o{ge.::flean Alr Act m::_t be . mm:‘ﬁv !:imﬂel. ::n:p p;ovlde for -, %l;g.o:ed of with ﬁm hn':vufg:r).
3 t. Fi J 8 ns T gore cm ‘Gpﬂl Teg ﬂlﬂuam . ;“\:
,Tzsn:?.larz uire- mngo of explosive - Section 4010 further states thatEPA,m‘ N mmhugmﬁmfg&:.ﬁdd : .“_1_'
geses, fires, bird hazards 1o aircraRt, lnd <.take into account the “practicable e " of sewage ud%e wi’m&e e aponed
_public access to the facility, .27 capability” of facilities to implement the  wastes. Ragnh m:;d .
" Currently, EPA does not have the Criteria. Today's proposa! l'elmlenfl . of sewage dg:f mhgunho]d “mny v
- suthority to enforce these axisting Part . the firgt phase of lhz " rather, are part ¥'s wﬂ.
fvorving the disposel or pandling of | Tromugation of hese b Domtiniensy ey e e . -
v e disposal or b L
.movmfdg.ifderdcnfomentd ' l latlonand!nfo ent lega.!uuthoﬂﬂnofninsledhpoul L
POTW sludge handling facilities is - 3. Implemen roem - practive—the of G
authorized under the CWA. The existing - HSWA aniended section 4005 of | . sludge and other solid wastes tn ':'ﬂ.‘:i:-:
~ Criteria, as they apply to non-sludge- .. - RCRA to require States to establish by municipa! solid waste landfills, - -
S g St oty . AT RIS AP E  1y v oat Prbl 1P
Slates e, o pprov
programs or by citizens 'h"°“8h the - . that f:gi’uﬁen that yeceive HHW or 8QG .. 1o fulfill its tes under --G;
citizen l!ﬂl pmvhiona uflectlon?ﬂﬂZof hmm'uminmpm with . . HSWA, EPAmmm.md;, q
RCRA. - X SRR, 'ﬂ:wdaﬁngyan:srcumwngmm . studies and aoalyses of solid wasts . -
: 8. Hazardous and Solid Waste. + - months of pg%tu:f:m oim rwi-em . _eha:ﬂracteﬂ:g? ;mm ammm.nd Py
~ Amendments o] s L, . .~ ! Criterla, #a : E:a ces, e e
) permltpmgramlnmwemmp ce alth impacts resulting from
"~ through the Hazardous and Solid Waste .- has not ndapted an adequate permit . "Subﬂtle D wuemlummaz‘ tred
Amendments. As described below, the program, EPA may enforce the revised ‘. jasued in O Mber 1886 m“). m .:m
include requirements that EPA eomplm . HHW orSQG wasts.. s_ k K-A., ?_._ o .yesul o h"w" this ruls, are | ,..*.1-.:51
. a Subtitle D study and revige the Part r‘- { : declal :edlnEPA'cSubﬂt!aDuport -
&7 Criteria, and that States hnplement o *] Om'aru‘sewqge SIudge Q-Itm’a . Wﬂo 35, which fs expected bo be a3
, fevised permitting programs. - . . .. - The exiating Part 257 Crfteris . 5 «: - umag.hmy._mmmm
1. Subtitle D Study and Raport to ~ discussed above were co-promnlgs.t;g ~+ totoday’s prop:fsga are mmd ;
Congress . " under the joint authority of RCRA - below. Coples reports onedh =
ction ... section 405(d] of the CWA. The Part 257. - . below are svatlabls for public review g
né’aﬁvﬁﬁgﬁg :I’;?Eﬁa to ™ glnod}:oct  regulations thus apply 10 all sludge land " the docket for this ralemaking. - . ’- _.1;: ;
I
41ty of the exient towhich the -~ dsposel rmﬂgg;- Except BuUDS . g Suudiesf Soid Wasts -
- guidelines and Criteriz wrider this Act m . ¥ tn luwxsa sludge, they . Management . .
(other than guidelines and Criteria for . N‘“" ans ‘13 by EPA aimt of Wutu PR
' hﬁ:u;,‘ s to wmuchau‘;gueg?d'ppu;:] E uw penon f(mndh ba n vioiatlon of .o i/ Analysis ﬂus v
. Which are applicable to solid waste -- . * - (._
- managemenlzplnd disposal facilities - - K th;ni’ ™ mm. d To analyze the mm 0! oohd .
L - 37e adequate o protect human - . me which wute. EPA conducted numerous studies
bealth and the environment from ground  the Water Q\lﬂm}' A Ao oo which to determine the vokane, characteristica,
water contamination.” This study is to . amended portions be C\ ss .+ and management methods of wastes :_.%,
include o detailed assessment of the. --..» including section €05. i mme iy mul&t&d wnder Bubtitls D. These : W
aoequacy of the ﬁ':!mdﬂsm “‘ Wundardmﬂ?ﬁoﬁe‘:suﬁmup:l‘th _ studies mo:;e‘d;m ﬂaat more thu: 11 ted
Monitoring, prevention ‘billion tons waste are
Contamination, and remedial action for assoclated de inas. Second, &mu s yeer, inctoding 7.8 billion tona of
Renecting ground water and also s to Satabliahed “: “gﬁ; :35(1] slong with industrial nonhazardous waste (which'. °, .
Jentify “recommendation with re SPGGt tequirements fn sec ents. B,an - includes about 65.8 million tons of
iny Additional enforcement e pmmqwi:?ﬂudaa 7 slectric utility wastes), 2 to 3 billion tons. -
'ma?ﬁ" w:,indh: &e iaminia h&:‘:m mﬂmﬁr . to be ol?opoud under section ~ of oll and d gus “:;30 ““"“f&".,':’;ﬁ,), ;’”‘"%
: tation e orney i . s prudu '
: deams Recessary.” EPA snticipates fos(d) and A u]ergd:ﬁ ‘gfn gﬁhﬁ . mn&mu billion tans ofmhﬂng .
- \bmitting & Repurt o Congress on the !nldd!ﬂol&.EP Y J.ocp"“gpmm waste, and eary 160 million tous madﬁﬁh .
"esults of the study shortly, - & proposed regulation S0l rmicipal solid waste, g oy
.- that would implement the requiremen Sobtitle D wastes o
lcmm. Revisions of section 405(f) (53 FR 7642, March 9, Several Subtitle mﬁ!‘u e
comment period for these are being addressed under separs
.~ Bection 4010 als0 required EPA o . 10858). The ent perlo o150 Agency sforts |nd ﬂm rere pot .
: N\du the Subtitle D Criteria by March ~ latter regulations c!oued on May 6,

WRT62606
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examined In detail in EPA's Subtitle D
study. In particular oil and gas wastes,

7 Aﬂ:ml study, “Summary of Dstaon

Industrial Nonhazardous Waste

- and 19,000 1&nd application units. In
' . - there are more than 145,000 oii and gas :, 3§ '

utility wastes, and mining waste have  Disposal Practices,” cnmpﬁed available

-been the subject of ipecial studies . data on industrial solid wasts )
conducted undek ¥z mdm on:lcnfn ) characml;nzc; m?ol.md dispgtw —
and are being consi separately for ractices major manufacturing
rulemaking. In addition, the Agency gm dustries {Rel 29). This study estimated
currently is closely evaluating, in a that roughly 390 million metric tons of
separate effort, the characteristics and industrial nonhazardous wasts are
manegement practices for municipal generated by thess industries each year,

_ waste on ash. Thus, the tha of thase wastes are
fonmmmmm . mmagedonsnnandthalnpmntpf
characteristics of mumicipal solid wasts,  these wastes are generated by four

- _housebold hazardous waste, and small . industries: Iron and steel, alectric power
quantity generator hazardoos wasts, generation, industrial inorganic T
which are the prizmary waate sieams - S0T L UEEINS DTN,
addressed by today's progosal, as well armacon on
ssindustlal solid weste. - provided by the Indusiial Facily

Vv AT e R
- Salid Waste tn the United States, ety catimated thet spproximately 7.0 billian

2000" (Ref. 16). This study examined the
quantity and composition of municipal
solid wastes and forecast the

tons of industrial sonhazardous wastes -

are generated each year. Ths survey is

described in more detall below.
In 1988, EPA also conducted the

characteristics of municipal solid wute_l *National Small Quantity Generator .

in the U.S, through thw end of the
century. The study found that, on
averzge, more than 50 percent of
municipal solid wasts comprises paper.

Survey,” which characterizad SQG

.° waste volumes and disposal practices
= {Ref, 14). (For purposes of this study,

SQGe were defined as those operations

- paperboard, and yard wastes; nearly 40 elding less than 1,000 kﬂogmm of
percent is metah. food wastes, and z:znrdom waste &u- month.) This
plastics; apd the rematning 10 parmun - survey Indicated that SQGs annually .
woad, rubber, leather, textiles, and : E:"d““ 940,000 metric tons of .
miscellancous inorganics. Waste - bazardous waste, conaisting largely of

' composition was fornd to be highly site- - lead-acid batteries, solvents, and
dependent and influenced aignificantly  strongly acidic or alkaline wastes.
by climats, season, and socioeconomie - Furthermore, the survey found that solid
factors. The study determined that waste disposal facilities, including
spproximately 150 million tons of - : MSWLFa, are the second most frequent
municipal solid wasts wers generated fn destination for SQT hazardouns waste
1954 (of which more than 128 million ~ shipped oif sits. . EPA estimates that

+ Survey
and Related Collectica Programs,” °
* on characteristics of HHW and "

volume wes expactod 1o increase.
significantly by he end of the ceatury.
EPA recently completed an update to
this study entitled, “Characterization of
Municipal Solid Wasts in tha United
States, 1060-2000 (Updats 1088)” (Ref.
17). This update estimated that 158 . . .
million tons of municipal solid waste
were gensrated in 1888, .

Iu Cctober 1988, EPA published “A

of Household Hazardous Wastes

which analyzed the existing information

reviewed HHW collection programae
[Ref. 30). This study indicated that
common discarded household products,
such as household cleaners, automotive
products, paint thinners, apd pesticides,

- may contaia hazardous wastes that are
either listed under Sultitle C or exhibit

- Household wastes, including HHW,

one or more hazardous characteristics.
currently are exempt from regulation
under Subtitle Cof RCRA, -

] - MEWLP»
tons were landfilled) and that the waste 0 pemﬁo?&o SQG hazardous waste -

L

Tecetve from § percent to

ced. —
Existing infomaﬁon on MSWLF

" leachate, summarized in the background

. document on MSWLF leachats quality
{Ref. 8), indicates that leachate ?rom
MSWLF- generally contain a wide range

- of inorganic and organic hazardous

. des
- lea

constituents in

ng concentrations,
Landfil] gas comp:

hydrogen, oxygen, nih-ogen. and other

. trace gases.
2 Review of Waste Disposal Practices

EPA conducied numerous studies to
gather existing information on the
numbars of Subtitle D facilities, fac!lity
‘and oparating characteristics,
te and gas characteristics, and
environmental and human health

" impacts assoclatad with different types

of facilities. EPA relied on several key
sources of Information on the number
and design and operating characteristics

~ of all the Jacilities) may roteive
* from small quantity generstors. The

- random sample of epproximately 1.250- ;
- MSWLFs mﬁonw!ds. indicate

. and operation.

" utllized the
- fmetlity

msommpemm;_‘_
' methmlotoﬂlmcn
* dioxide, and less 1 percent-

' hydrogeologic setting, and generally -

— _concentrated near more po

of Subtitle D facilities for this proposal, "

@ first major source was an EPAmI
survey of State solld waste manag
programs conducted In 1685 to gathu -
information ngl} Séattti Sul‘:lgltlong : A
programs and facilities. The urepon

g: *Censue of State and -
Tmltorh! Subtitle O Nonhazardous
Waste Programa” {State Cenans), was
fssued in 1908 (Ref. 46).

The Stats Census indicated that the
are about 227,000 Subtitle D disposal - -
facilities, excluding waste piles (whick **
were not included in the :urvcy) This ,"
total includes approximately 16500 .. T
landfifls, 191,500 surface impoundments,” =

addition, the State Cenzus indicated that 25

waste or mining waste facilities, which &
EPA {s addresging in separate efforts. ,

The States estimated that roughly
" 87,000 Subtitle D facilities (or 16 percant

hazardous wastes from households or

Statu eutlmltc of 15,500 landfills
ed approximately 9,300 MSWLFE; .
however. the States subsaquently — . '
identified arrors in the numbers repomd
for MSV%.P- and v;p.!:lmgged roviudmd.- o
- figures. These re te figures and 45
: the results from EPA's 1988 municipal .
solid wasta Jandfill survey, which was &

t there N
are a total of 8,034 MSW1Ps (as ofmar L el
The MSWLF survey also provided ...\l
detafled informntion on MSWLF deslsa -

In, developing this mle. EPA elsa
results of an industrial .

sarvey, which =~ -
involved a telephone scree of nearly
30,000 establishments in 22 industries. .
The primary parposeof this screening 234
survey wags to provide EPA w!!hhuic :
{nformation on the universeand . -
characteristics of lndultrlll lolld waste -
disposal facilities.

" In general, information on subuu. D -
diaponl facilities is iimited, except fm'
MSWLFs. Whils new MSWLFs are

od 4 be better located; designed

and operated, the following %
observations can be mads -egudins tha

universe of existing MSWLFs. —

Acca to the State Census, MSWLPs

an distributed throughout the eountry. -

in virtuslly every

A

ulated ;
areag they are owned ominantly by I
local governments (80 percent), with the-v¥7 3.4
remainder owned by private entities (1B y"
percent), the Federal Government (¢ -
percent), and State governments {1
percent). Approximately 42 percent nro

.
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g mall (less than 10 acres) and 82 pement : cxinung State nnd Fadera] regulations 1imit at the facility b Methane
:;pos(B of small amounts of waste (lesa . wereinplace.. | .. " js produced in such ﬁﬂn that
wan 17.5 tons per day); only15percent . EPAhas summarized case study methane ecllection projects are in hce
are designed with liners (naturj ~ information documenting ground-water  at approximately 100 landfills for
‘synthetic) and only S percenthave . and surface water contamination = primery purpoee of resource nmcry

b leachate collection systems. Current Incidents (Ref. 7). Evaluation of 163 snd energy production. Where methane .
-dsta also indicate that only 251030 . MSWLF case studies revealed gmund 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 in -
“Results from the 1988 MSWLF gurvey  * facilities. Far most of these landfills, - - concentrations abova the lower -
 generally are oami:tent wu!r tlme - . jnformation 4o the waste recetved oither explosive limit at distances up to 1.000

. pesulls, - S wasnot avaﬂable or was incomplete, - = feet off site. Explosions and fires, both -

F s Assessment oﬂmpactl S . although a limited number are known to . on site and off site, have occurred in 20
'  have received hazardous waste before of the 29 cases, loss of life hasbeen -

' Impacts sssociated with MSWLFs lnd the Subttle Cregulations were issued. - documented in five inatances, and
industrial Subtitls D facilities are © Atabout 50% of the facilitles with - es have been npartedlnmml e
_described below. Existing data indicate ~ ground-water contamination, specific en. Most of these sites where

| that some MSWLFs are adversely .* .. contaminants were identified. The most - inluries or death occurred did not hﬂ .
> affecting the environment and could gommon constituents were fron, - - landfill gas control system. -
. harm buman health. Industrial solid .- *  ¢hloride, manganese, trichlorcetbylene, EPA alsa examined the characterhﬁu
. waste facilitieg need to be uxam!ned -+ benzene, and toluene. At several sites, - of landfills on the Superfund National -
i more closely to determine thefr impncts. dreinking water gources were ' Priorities List (NPL) in May 1886 (Rel.
RN o Municipal Solid Waste Landﬁllt. - sontaminated. Ground-water © 7 26). Of the 850 sites listed or proposed
.  State inspection date, case study . :_contaminant'rlmnes characterized at '~ - for listing on the NPL {in May 1086}, 184 *
B evidenJe, risk characterization studies. - three of the'gites extended to (or nearly . sites (22 percent) were identifiedas -
waste and leachate characteristics, and . 40) the base of an aquifer at depths of 'MSWLFs. In addition, of the 27,000 sites
- the current lmited use of design controls  spproximately 70 feet {n.t two sitct} nnd. in the Buperfund data base, alm t one _
¥ indicate that some MSWLFshave - :~.- 300 feet (atonewite). " . fourth are MSWLFs. In genersl, the . .’;‘_.
% degraded the environment and that this ’l‘h fume from one me ited one- - MSWLFs on the NP1, were poorly
. -degradation could continue, Older - - downgradient of the landfill, . located and designed. Because most of . .

- landfilis are of most concern beceuse -whﬂa the plume at encther site m!gmted the NPL sites ware in operation befors .

they may have recetved large volumes - - slmostsne and the-balfmiles . ., = 1080 (the effective date of EPA’s | ;...
-of bazardous waste and, in generdl, their dowagradient. - ° iy, . bazardous waste rules} and may have ..
use of design controls was very limited; . " Typiecally, ﬁme facilities caustng " recelved bazerdous wastes in uddmun '

1o conclusively demonstrate that ‘
MSWLFa currently are harming buman

* health, other uun data indicating acute
. impacts associated with methane

from past exposure to contaminant
releases from MSWLPs are difficult to
isolate due to the complex interaction of
factors that affect buman health, -
However, the Agency’s recent]

that MSWLFs present !'uture potenﬂnl
risks to human heslth, =
- More than 500 MSWLFs, or abeut 25
nercent of MSWLPs with mnnd-water
monjtoring systems, were reported by
- States to ba violating a Btate ground-
" water protaction standard, although the
nature and axtent of these vlohﬁonsm
dotactepte depradation of e ground. .
ectable
water is considered a violation. Most -
facilities do not monftor for organic -
us constituents in ground water,
80 these violations sent analyses
. !oulh:mednaofpo utants. States
also reported that 845 MSWLFs were

which are likely to be odor-related
incidents), and 660 MSWLFs were cited
for surface water contamination. Some
of thege violations may have been ..
reported at sites established belore

completed risk assessments indicate - -

cited for air-related violations {many of ‘-'

however, existing data are not sufficient -

impactl s
.- telesses, Current human health fmpacts -

. contaminited ground water were
' locnted ¢lose to the ground.water table. ;

-mnd-water tontamination were more

;hm::-nunn

years older than facilities -
ﬁnpacu. Ground-water

reeraed by ey
tes and high ground-water .’
ost facilities that had

locations

flow ratei.

. permesble soils, or |
- had noorvaryuﬁly ted sngineering .

controls. The gase study information
fdentifies several factors

: 'lelated o fallura ltdﬁEarﬁmlar facility,

o ::chm;ndhmp oaive at

: for each

re tlona
‘concentration af axplosive gases lhould

lm.hcaﬂon. .

‘mm&&m‘vgﬂ",‘w ; *:

?." representative of the universe of .
- MSW1LFs, and it is not possible to

e 4'5

"....rf

tsolate the lpsdﬁc !nctors respnnslb!e

e cases Involv'lns

" Analysts of &
* imethane hd.icatu t methane must be

Sk controlled to protect human health.

Methane is produced in MSWLFs -
through anaerobic decomposition of .-

dfoﬁish concentrations {the -
aive Jimit). Et:g;ﬁns Federal -

not exceed 25 percent of the lower

» . explosive Umit in facility structures and -
_ shouldnot txceed the lower axplosive

thatmaybe . .-

- impacts; and corrective action. The
- model is described in more detall in

| damage analysis results
-risk assessment need to

to Subtitle D wastes, they are not .
representative of newer, better deaigned
and operated MSWLFs; howaver, these .

sites indicate the extent to which older .,
-, andp lbmed-deﬁsned. and | p;
managed L E

snvironment. Current dau lndlcata' that _

’mpemmofmﬂngmmamh :

operation prior to 1080 :
The State data, case study ;
information, and NPL study were

- supplemented by a risk assessment of

MSWLFs 10}. The risk assessment
- was completed using the Subtitle D Risk ,
Model, w chwndevelopedw et
svaluate the risks and rescurce da.mago L
assoclated with ground-water ...
‘contamination at MSWLFs and to
identify the factors that affect the .

. pature, extent, and severityof . - .
" snvironmental impacts from thess -
- facdlities, The model simulates polhmnt
_release, fate, and transport; exposure; °

S i
R

i ‘b_an;."
‘?1

-t

© Section XT of this preamble. - . 1:3 :
- Caveats to the tisk and resource. - 5.
sented in the .

rewgn!zed.w Lo
First, the risk and resource damage
-modeling includes considerable . 'd‘:ﬁ
unceriainty. The model nomponenh that.

" introduce the most uncertain lrethon -
- that predlct Jeachate quallty e -
. ‘::,,_;*
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omganics, the probubility snd
consequences of containment gyatern

failuee, and che bunoan health viak -

vegulting framn exporure (o texic
subatances (eg. the dose-tesponse
models). Second, the model eatirales
effects from new landEls, bat does not
analyze the vigk and rescurce dasaago
lmpacts from ecisting fncilitien.

TMummkmmmmmmammmmmNHMuhmmmm
et ol For the modomn exgposed
indivictual (L., the mean of the avernge
Lifetine riak owver the 300-year modeling
period of the facility] and the total
population using ground water o o
divinking weater aoueee within one mile of
IMIMthIammmNMmMmWMMPMmPM
peccent of exivling MEWLEFe bave no
dovengradient drinking water welly
within one mile, o lnding that steengly
influencen model results becaso cureent
data and model lismitations do ot allow
the rigk to be evtimated al fucilities with
drinking vater wells beyond ane wdlo.
T, undes this wmodel, much tacilition
are conidered to poae wo sk,

Wsing the well diateibution indicated
by the MSWLE parvay (L., no deinking

" -water wells located within one mile of

54 percent of the landfills), the risk
model eotimates that, bn the boseline, .
ffewer tham 1 percent of MSWLEY pove
risk greater tanm 15¢ 10 (Le, an
exposed individual would have o greater
than nne fn ter thovsnnd chance of
coutracting caneer tu bio or lher lifetine -
as o result of the weposuee), 5.5 percent
mmwwﬂmdmlhvlulm.ndenqummmm“
nnd 118 percent pose rlak tn the 15¢10.

hulwlm|JmmmmEmemu|mmmmummhﬂwj

17 percent of MSWLES pose ik
preater B LAONC g, Ot od thoe etght

leaehinte conatitoente modeled, the theee
principal conatituents contritating to

I Dealth riok npe winyl chlorice,
L1 2-etrachloroethane, nnd
dichloremethane.

For landBlla located within ome mile

weeeding L3¢ A0, and nenrly 40

pmum*wwnmﬂqmewumuﬂnlhum

Futwre welln are located near existing
MSWLEFE (or mew siton are located near
current wells), the overall riak
distribution: nuay be closer 1o the
eotiznates for thin subgooup. The everall
wisle distribution changos slgnificantly
it 0 nswumed thot wll deinking veater
wiells wre located wl the fucility
boundory (assmmed o be L0 meters from
Hue bandbill i), Uring this conservative
seerarioy it i satlzsted Chat
approvimately 36 percent would powe
risk greater than 15¢10-4, and about @7
mml@m!meWWWHhrmmmM“mmmwmm
exceeding 1 10,

Because risk io the result off @ complex
interaction among many facters (sore

ARITDZRD

of which luhwo not been sceounted for in

fthis analyoin), mo single factor in
reaponpible for mopt of the wariation.
Thua, i adidition to wall digtunce, the

}=rmmdmmﬁﬁmrmmemuhMmmmmdum|w

viak-contibuting factors, wiich include
infiltration rate, facility vigs, amd aquifer
churnctorintios. Thess footors ave inutbae
to thane identifivd in the cose atudies
dincanaad nbova, Moo detailed
diicmoaion of BPA'0 tisk nrposament i
prervidod later i thiv proambla.

b Sewage Sludpe Disponnd in
METWLE. EPA estinsntes Uhat
mpprosinsnteky 6,000 POTWs dispose of
ke wlodpe i MEWLE Thiv veprosents
e adlucchge dlipomnl practics e by 4
percent of all PO W, The total volunaa
of co-diaponncl aeviags aluclge L olightly:
wncee 3 naillion tone pee year, which i
appreoadmamtaly 40 pereent of the volwme
generated enmoally by POTWa.

EPA, liw not performed o separate sl

anpegament addeeosing the sludge
«mmummwmhMHmmMWmmﬂmdmlmmmm
londfillo. Sloclge typically o & wouall
component of the landfill (Le., B
1;|1-'t1:~|-1cxl.| 1¢ e not techuteally feasible to
mondtor peparately the fate aod

- tranaport of the shudge and ite
© eonetituento from the foke and teanaport

ol other wartes {n the taod@l and their
constituents. Maoreover, while there hao
been some research om the interaction of
olucge and other wastes in o co-disposal
oitwation, theee woe ao et ne definltlve
reatlto from vuch worl, Therefors, the
dmmmmMmumbwmhmuﬁmnmmvmmmumml
rioleo monoctated with MSWLFy
sonatitben the beat curvent nforuation

"muMmmmhmmHmmIhmhwwmwmnhwmw

hmwﬂmwwﬂﬂtﬂmumhmvmmmwm

& Incluetrie] Subtitle 1D Rocilfties, Tn
Lo, mlyant 20,000 hadugteial wolid waste
lnnel éitponnl fnciition hamdlod
approxiuuntely 2.0 billlon o of waote.
‘thmmmnmmuhMmrmlmwdmmlwmhh_

_ - el evtronmzental pacty of thesa
 of o drinlcng water well (46 percent of - -
all landfillo], 14 percent pose pak

ffocilitien nre avatnble, the lerge volune
of wamte nnd puraber of facilities
preaemnt aomeerns about aehaad and
potential theents from tese fncilitien.
More than half of theoe Facilitien o
ourlace poudments, whicl oreats
congerne becanse of the mability end
phyolcal deiving force of Hegulde tn
imprommdiments nnd the cunrant Lmdted
wne of deoign controle, Guirent dato. nre
hpulfictent, however, to determine the
exctent of potemtind problens,

Study reasultn ndicate only epovadic
nae of deoign and operating comtols at
MMMNmmMummmwwmmmMmMﬁMnmmd
aurdfnee tnypeowndcments, with only 11
percent and 22 percent, Mwwmww
employing nny typo of liner systen.
ﬁmnmﬂmmmNmHMmummmmhMHhmlmmvmi
theae facilities have monitoring systems
and only 35 parcent wene inapected by

\[i

CB State Controly gn Solid Woamte
Mo enmar

- propenzng: hn aoen sl ag orgaientiomy

~ oot elosely vegalated by the States. MJ
© Moat States nad Texeitovinn imupose nﬂ

_operating standards vary geeatly. Par . il

.‘WWM%MMNNWMMMWMMMWMW
o runof! contmolr, Neazy ol allow

e location stundazdo or reatrictions

‘Immmumpmﬂmumdmmmmvnmmnwmmdmmmw

L "““
N O I b s

wmmmnmnmmﬂﬂNuMmmmwmmewuwmmmm“‘
dute nee avadladle.
MMmmmhdm"mmuﬂmhﬂmmnmrmmmnﬂ“ b

reguizetments, eoupled with thooe
statiotica oo destgn and operating
mMmMmAmmmmwleumemmnmuvmm
mmmmwmm.MM|mmmwhmnmwnmmmmmwm
dutagunine the luapactn of induateial ﬂq|
Subtitle I facilities The nottfontion nm
mmmmmmlmmmmmmmmmmmmmwmmmHMMm
meHmrmmmmmmﬂmanumnmﬁwmnmmm
towmed gnthering thin dnformation,

Through the State Cenrg, B,
guthored information on Stute Sulveite 1

ummummmmmmummmMMmmnmmdpmmM!ii
prograrng, and emfowecemonmt, ho additom,
EPA comploted o detailed review of <
Sante regudmidome by 1066 (Refd, 25) nod
ampploznental vovieur o AG0F {Ret, G
The following b o baiel oweeview of
'MmMUMMthmMmrmmemﬂrmmmmmmuh
MESWETm a the Sabiithe 1D Eaciilition 20

mmmMMmmmmw%mmmwmmﬂWMNi
il

lmmm-mﬁudmmmeﬁmﬂHﬂummﬁmmmMNna
wnd Toeritories, specitic design anmd “

”»

exanuple, the 1967 regulatory meview l
dletermimed thnt 24 Stndes wod
1mmMmmmmmmmmmhmmmumMIw'Mmmm wml“
and Tertitories requine lenchate HI“
mMMmmuuuwammumnmmemHMIanm “
and Texvitoriog pequined gon comtrol r

nmmmlmmmmmummmmmﬂmmmmﬂmmhmmmmq
hmmmihmhmummrhmmmmmmlmmmmnid

on MSWLF, Theae wnally nchide N
foodplain sitng resteletions, wiich il
lmmmnmmmnmmmmnmmmumnMMmHMmmm'u
A00-pen foodplain to wpectfic design oed
performoncy atandamda for operationn. .4
withi the Boodplain to o genezs] g
directive to avoid sites sibject (o 'm1

i

flooding. Mltbhough mindnmmm distancoo

fronn ouefuee and ground watesn and HM‘

e opocaliod, they oo wary widely, Poe aj
wummeqmmmmuthmwmmmmHmmm T
hmhmMMmrmmmmmmmumﬂrmwmdmmhmm 4
»lmmmﬂmmmmmHMHlmMmumdummeMhm
mMMmmmmdmmmummmmmmmwwmmn mﬂ
mmmMMmrumwnmmmﬂmwﬁmmhnmmnmmmm
Thirey-oight States and Tezritorien .-
wpeciflcally requioe grommd-wrator
manmﬂm“mmemmumwhmanMMmmm
2 Btaten have geneen] authority to
nmmnmwmmmmdummwumnmmmhupmum
siterpecific baoks, Wil rogned to WT
corrective setion, &L Stuten have vy,
requirements o their regulations, while -
:ﬂumhmmkmmm“mmmmlmMMmmmHm»v~Tm1mm

I
m!

‘Wh
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. belie_vu t!_m’t the availabie data cle“,‘f?y

. dssues and options being considered for

mansging
sludge under section 405{d) ofthe cwa..'s
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. mpose corrective action. Approximately . indicate that the current Federal Criteria  the revisions to the SR6M A Ceiteria, -
_palf of the States and Territories require |  have not proved adequate to protect Atthat ime, EPA presiitgafithe
- gsthane gas monitoring and/or ce . human health and the environmentand  Agency’s initial thinkiog on the revised °
f water monitoring. While most States -must be revised to ansure such .- Criteria, solicited comments, and
- and Territories have general guidelines  protection,” « -« ... responded to questions from
E or requirements for facility closure and - - . These fevisions io the Bubtitle D .. vepresentatives of States, local
- eost-closure maintenance requirements,  Criterla come at & ime when heightened  governments, public interest groups, and
R <2 requirements vary widely in -, concern is directed at jasues of solid . private organizations,” - - L
B sringency. Finally, some form of . waste management, Thiscontern - On November 18 to 20, 1988, EPA held
. fizancial assurance for closure and post- . derives from State, Territordal, and local g three-day conference in Adlington, -
. dosure care ia required in about balf of - government difficulties in ensuring ‘W on solid waste disposal :
L ¢ States and Territories. . -adequate capabllity for municipst solld  facilities and HHW collection
S Az can be seen from the above - waste management as well as public- At this conference, EPA presen
g formation, there are certain gapsin . :goncern regnrdlng potential hazards interim results of the Sabtitle D Study,
same State and Terzitotial regulatory gsente y wasts disposal facilities. seported on the status of the Subtitle D
gograms, which may resyitin . ... EPAis aware of the crisis in salld waste  Cyiteria revisions, and discussed lssues
isadequate protection of buman health .. management and belleves that thess - guqnciated with HETW callection
and the environment in some partsof - proposed Criteria revisions should be a Conlference participants also -
Bt Farmiaaril proerans e by | e D i 1o inadequate. presentations o State regulatory
e programs may be ;- . concern Yespe uate -
S miaalmeeall e e
ementation | T e : am '
Cateria by certain States end Teritories - revisions provide States and Territories 410 suton sbounen 1 Toes Evor e
and to the absence of certatn key .. with the flexibility needed to address high-Jevel tepresentatives of the '
regulatory provisions in the current the practicable capacity of the regulated interest affected by the
Federal tle D Criteria themselves.  commmunlty,, . - - - . . m:ln Wlﬂ% State and
For sxample, the current Criterfa donot "oy, o Bt s
TV, Public Participation In This governznents, cittzen and :
_fequire ground-water monitoring or Rulemaking .. =, environmental groups, and industry and
monitoring for methane releases, so - . - ° ‘ A ‘ trade mﬁ&%’Mob ctives
MSWLF owners and operatarsmay . =~ Given the number and diversity of of th a8 “whick pbje
choose not o install monitoring devices ~ MSWLFs and the potentially significant m;::ﬁ?&xb de
{if the State ar Tezritory does not _impacts that the revised Criteria ma te ythe.
Conservation Fonndation, were to _
wpecifically sequire them) and thus may  have on them, EPA fovolved the examize the effect of the Sabiitle
aot detect problems before significant and private sector In the rulemaking D e T ey "hauum t
problems have occured. The existing © process. This effort included public pam. identlly issues Kkely o
Criteria also do not require corrective . . meetings and outreach activities aimed Cr pow inpovative -
measures in the event contamination ' - &t encouraging participation in the - ferig. and suggest ve
“sbove levels of concern occars. i PTOCESE. i i ttrategiaito m T
Puhermore, MSWLF owersand | Siace the ipring of 1665, EPA has Kentifle SRR
operators are not teguired to provide osted or p p s series V. Scope and Structure of Today's . | .-
continued profection of human hesith . - public meetings, workshops, Proposal .. - .. - -
and the snvironment through effective . - conferences, and other sciivities : F a2 EPA Is sroposis
dosmmdm;m’dpm{-dosuu .. focusing on lssues in the Subtitle D : The revised Criterla EPA Is propoaing
tare. Agency experience since 16791n  program. In August 1985, EPA sponsored  today vary conslderably in scope and
both the hazardous waste regulatary :  ® conf  gxplatning the major content from the current Criteria in Part .
Superfund has confirmed the importance - Waste Amendments of 1854 that . EPA's decisions with respect tothe
¢fsuch preventive measures for long- .~ affected three key RCRA programs. _ 8cope and structure of today’s propasal
";f‘;l;rErotectt!‘on of human health apd the - E:gﬂﬁan.m:l}!dqmﬁtr zmmtt)m A. Scope of the Existing Part 257
nment, - R tanks, During : &7
Y : PR . ference ] orksho, ‘The existing Part 357 Cefterlaare . ™ -
C Need for Ravisians to the Part 257 g:glgwwﬁugl?lﬁh:m: 1) pa on ,.ppncableg\:sdlwﬁdmﬂedsgma!
8 Ciiteria’ - .- . Wentification of avallable information ' facilities and practices regulated under .
- The evidence b desatbed above . .and case studies, 2) ground-water ~ ~ Subtitle Dof RCRA.Withcestain . |
indicates that s, when. ..-. . monitoring and protection requirements,  exceptions listed in § 257.4(c), the ' -‘
improperly designed snd eperated, may . 8) closure and post-closure care and Criterie apply to all types of facilities” , *-
Present threats to human health and the - _financial usﬁnmib‘mnsv requirements, 4) g-e-. lan surface impoundments, .
environment. The evidence further . . “waste resirictions and Liquids nd application uaits, and waste pﬂ:& -
indicates that the Federal Criteria ate . management pequirements, and 5} liner  used for disposal of solid waste, a3+
missing several key regulatary . "and location requirements. The as all types of solid wastes (Le., . ™ :
visions. These provisions include “ workshops provided & forum for EPA municipal, industrial, commerclal, -~
cation restrictions, ground-water and the participating State and local agricultural, mining, and ol gnd gas ",
monitoring, and corrective action, which . governments, public interest groups, . waste) regulated under Subtitle Dof - -
All are mandated by HSWA. In addition, -;mmry.lnd‘undauqociatiomto ~ RCRA. T S A
Current data point to the need forthe exchenge information and discuss - Part 257 also applies to the disposal of
ddition of methane monitoring, closure  significant legula‘!mzpissuu. ' sewage sludges from POTWs, butthe - .
And post-closure care, and financia! .  ° . On June 27,1986, EPA hosted a public  Agency currently is developing specific :»
Sssurance requirements. The Agency meeting in Was on, DC, on the standards for POTW sewage -, .-
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Thess standards will estab!!sh pollutant
concentration limits and mﬁagement
practices for sludge ‘
application units, ( stribution
;nd markghﬂngm).hdnml:&n.mmd ocean

umping. P propose
g;;e':itﬁndaﬁlmlmﬁttg::‘ﬂml. .

propose amending Part 257 to

exclude POTW sewage sludge from its
requirements, As previously discussed,
today’s revised Criteria proposal
governs the co-disposal of sewage
sludge with bousehold wastes.

B. Scope of Today's Proposal
HSWA directs EPA to develop

revisions to the Part 257 Criteria for the

subset of solid waste sal facilities
that “may receive
wut:ll or hazardous wastes fm:: small
uantity generators.” Congress thus
identiﬁ for EPA the scope of the
revised Criteria. Based on the studies
performed to date, EPA has found that
the HSWA-mandated scope includes all
MSWLFs, which may receive HHW and
SQG hazardous waste, and some
industrial solid waste disposal facilities
and certain other Subtitle D fadlitiel.
which may receive SQG hazardo
whaste, However, as noted above. EPA

- has obtained extensive information on

only tke cbaracteristics of MSWLFs and
the risks they may poss to huiman health
and the environment. Neither EPA nor
the States have comparable information
on industrial solid waste
facilities at this time, For this reason,
EPA has decided to undertake the
revisions to the Part 257 Criteria in
phases,
The first phase will apply to MSWLFs
that receive household waate)

(andfills
- . and is the subject of today’s proposal. A
.« second phase will a
- solid waste dis

y o industrial

facilities that receiva solid waste
generated by manufacturing or
industrial processes), including those
that receive SQG hazardous wasts, and
will be propased at such time as EPA
has adequate data on which to base its
decisions. Because of EPA's concern
about industrial solid waste disposal
facilities (including landfills, surface
impoundments, waste piles, and land
application units), however, EPA
airesdy has initiated data collection,
described later in this ble, to
determine the potentlni fmpacts of
P tody I taking the it regulto
y atol
step in addressing industrial facilities by
propesing to require notification and
exposure information from owners and
operatars of certain of these facilities.
The Agency recognizes that additiona)
regqulatory effom will be necessary to

. Criteriaina
ous household -

actlities (disposal

regulate othor disposal facilities not
included in the first two phases.

€. Structure of Today'i Proposal

subsiannally il ool ol
su erent
content from the Part 257 Criteria, EPA -
has chosen to create 3 new Part 253 for
propcath. uﬂ“dto%ﬂnted.“:l’%. comidereg sim
amen =~ Part Esr to include the revise
Criteria for MSWLF3, but decided
against that option because of the
o e
A of general applicability
alongside revised Criteris applicable
only to MSWLFs, Placing tln revised '
distincti u;,ummm
on made '
indicated that the revisions only apply -
to facilities that may recetve HHW or
SQG bazardous waste. It also leaves the

" Part 257 Criteria in place for all other
-+ solld waste dis

facilities beeldel
. "
D. Scope and E;
on MSWLFs
The regulations proposed today would
:F ply, under the authority of section 408
{d) and () of the Clean Water Act, to all
MSWHLFs that of sludge.

Section 405{d} requires EPA to
promulgate regu!aﬂom providing
guidelines for the use and of
sludge. In general. these tions
must {dentify pumerical limitations and
management practices that are adequate
1o protect public health and the
environment from reasonab}

anticipated adverse effects; {owever i,
in EPA"s Iudgmenl. itis not feasible to
m orenforce an

tation {or a pollutant, EPA may

ingtead promulgate a design, equipment,
managemént practice, or tional
standnrd. or combination
EPA's L udgment is adequate to protect
public health and the environment from
reasonably anticipated adverse sffects.

. Today's proposal reflects EPA's ..
tentative detamination that it i3 not
fessible to prescribe concentrations of
pollutanty in co-disposed slu thnt are

snvironment. Sludge !caﬂyhaminor
portionof a co-d!vfpoo MSWLF [e.g..s
percenl).ltlonm ‘easibls to separate t{
evaluate the fate, transport, and heal
snd environmental effects of the sludge
as distingufshed from the remaining
majority of waates in the landfill. Nor
does it make senss to try to regulate this

_protective of public health

small portion of a !andfill's wasteona

concentration basis, while regulating the
entire landfill on a comprehensive
mansgement basls. EPA has concluded
that today's proposal, which establishes

s variety of manegement and operation

' Publichealthandthunﬂronmm&nnu ‘

) usmbysiﬂnsthema“remwalmdﬂ"

at G‘:-fdfspou of Siudge

_ to all but one of the Third Circuit's
. holdlnaslszﬂ!mtiwembu& Y

ereof, thatin

" EPA

State flexibility in implementation. In ~ 44

requirements (in
um%mmor waterf
protection standards), will protect

reasonably anticipated adverse effects. :'
Asx effectofthe - kW
promulgation of thess regulations under+¥
tectionlos[d)uilhncw.\wunldbtﬂn
- renowed eligibility of certain POTWS» to i3 '
grant removal credits to their industria)-§8
users under section 307{b} of the CWA. =8
Section 307(b) requires EPAt0 = -4
promulgate pretreatment standards for ‘<3 l
industrial users of POTWa. Section . ~ud
W{b)nhoaﬂmnindlﬂdnﬂm
to relax these standards for its industr]

reflecting the POTW's removal - =
capability, provided that the credit \vﬂl’ -
not prevent the POTW using op <33

tiosing of its sludge in accordance ¢34
section 405{d) of the CWA. EPA -3}
uigated removal credit 5

lﬁom in 40 CFR Part 403. On April

30, 1968, thoUn!tedsmeiCom@ol YRR

Appeals for the Third Clreult " .-+
invalidated the version of the removal
credite regulations promulgated in 1584,
{Natural Rescurces Defanse Councilvw, -
EPA, 700 F.2d 289 {3d Cir. 1986).) EPA
has amended the regulations to

'nu Third Circuiru fourth holding was- X
that EPA may not authorize POTWs te
grant removal credits to their ln.dumhl >
ri:gn!a‘tiinﬂl El‘.':;‘r.ured b u:gt.i t"’.4!!5(

ons re y on
the CWA. EPA considery
aad today to re
Thlrd Circuit's
respact to POTWy that
thelr sewage sludge thro
o prehamsively regeJate this tludge
eompre ensive %

sﬁ:al practice: no further reguiation .28

practtu!lrequlredbylawnr pes “
contemplated b J the Agency. Th iy
promulgation regulaﬂom.
POTWs that dispose of all their sludge J_
in co-disposal MSWLFs meyepplyto 48
EPA for NMMmut;:nv blv. and LR

au any v

POTW that complies with ths . - '
procedural and substantive = r
requirements of the removal credits 388
regulations, 33

VL General Approach to Today's
Pmpoul <
BOHI‘ in d“.elopm’ o 4

ﬂweu to daval 7 ‘

£rd4 t are protective of uman
health and the environment, that are -
within the practicable capabﬂity of tho ‘i:
regulated community, and that provide %

AR10261 |
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‘ 10 meet these soah. EPA
mnﬂderad four options for the lppmch
. wloday's proposal. First, EPA

) damonstnﬁun by the owner or operator
_ that the specific standard is not
" necessary. While variances add some

_necessarily generate leachate in :
quantities sufficient to warrent leachate
' control systems, and eould be ugulaled

" gnsidered uniform designand 77 flexdbility, EPA has two concerns about _  accordingly. ORIGINAL
SR ooerating standards for application to _this spproach. First, variance ' The Agency belfeves mﬂm
i il MSWLFs. Second, EPA considered a  demonstratiolis often require substantial - requirements approach d provide
B pcrformence standards approach that resources oni the part of the owner and rotection without over-regulation; -
. ufme! goals for the and . operator gnd the States. Secand, EPFA i  however, 8 complex. sophisticated
eperation of MSWLFs, The third and * = concerned that public pregsure would - gcheme would be 0 address
S jourth options are methodology-based *~  limit State or Jocal flexibility in granting - gvery location consideration and to -
decision frameworks for determining ~  variances, $ven though they may be .match appropriate requirements. -
3 m.gn and operating requirements. In * warranted fora lpedﬂc site. While thiu -Furthermore, it would be difficult to
third ogftion, facility requirements - - option might uhishmurmceof -develop & technically defensible .
e meclﬂed for facilities in verious . ' protection of human heslth and the .. approach for all requirements for -
location categories. The fourth option’ ~  envirunment, it could over-regulate MSWLFs, particularly those -
vilizes & risk assessment algorithm o some hcﬂmes by requiring unnecessary  requirements that necessitate site-
¢ delineate the necessary designand -~ controls. In addition, this approach does - gpecific analyses (e.g. ground-water
operating controls, These optioos are - it fully take into gccount the ‘monitoring). in addition, this &
. ol necessarily mutually exclusive: pracﬁmbh upabimy af the ngulnted ‘would restrict State Sexibility
ﬂventhauhhpropouleomajmmny commanity, would specify which derigns are
" {acets, diffierent options could be -Tha second spp ach conliderad was - nacessary for each docation,
E amployed for different aoftherule 1o performance The fourth option, alscs =
j (e, performance stan for location  standards for each facility requirement. methodologica! approach, is based uu
- uqmm:i:enmulndl::thodologicfl R 'l'hesg ormar or standards risk sssessment slgodithem. This
ke epproa design requirements). . " - would requize aite-spocilic analysesto g ch would require‘the use of a
. However, in general, EPA chose the . determine &ppropriate controls. EPA - prepd';::‘ﬁw cqunuon to determine the

k' perfornance -tandnrds lppmach for

necessary facility requirements. The
loday's proposal. . because it allows the greatest flexibility  predictive lquatlon wuuld inchide some
- The uniform national da-ign and - for the State to consider numerous - simplifying assumptions, but would -
operating standards option would location-specific factors in tailoring - utilize site-apecific values forsomeof . -
- impose specific design standards and facility requirements. In addition, . _ the parameters, Like the mww '
operating requirements on all units performance standards are less approach, this option has the :
tegardieas of location and other relevant  disruptive of existing State programs  advantages of smiploying e wniform *
factors. The believes that such and give facilities some needed latitude national standards approach that mﬂd
an approach not adequately to meet pe ents within the bounds  pe easy to implement; however, it would
. dccount for variability across the -~ of their practicable capability. Finally, & - pe difficult to develop-a technically
.- country. Far instance, this spproach _ performance standard, as opposed to & mdmdmmmmdmam
© Wwould require EPA to assume thatall - strict design standard, allows forthe . Grate flexibility, L
. facility locations are “poor” and impose  consideration of innovative technologies - EPA intends lo provide !ﬂdﬂ!ﬁ on -
comprehensive design standards onall - that may be developed in the future,  *. o040 deslgn MSWLPs to tyeetthe _ .
{acilities based on what is mecessaryto - The third approach, s methodological  proposed performanca standards. The -
:rotecthmta?nﬁuhmdﬂt:"ad .ﬂgng,w“tom m agency believes the ca .
vironmen poores framework on categories viable method lor
locations. A sule at does Dot take Into 1o determins the applicable - orroachis eme bl o R
account site-specific location requirements fora spedﬁc facility. This  pongidering devel method as *
characteristics would H?IJ E nppmach would sategorize all locaﬂm -'guidance along with the risk algorithm
however, a uniform standards nppmnh then set individua! requirements for destign requirements are discussed in
may be easler lo implement and anforce ‘sach category. Under this approach, - more detall in section IX.D of this
by States because of lbn cped.ﬂdty of “appropriate tequinemenn ocaldbe . preamble. The Agency t5 i~
: 'l'heAgencynhomn!demdldopﬂng locations. Methods of establishing : m,ymﬂmmmmm
the uniform national standards option Jocation eategories and their -
ooy et secmat o Somuapanding equlresents woudbe VL Majorlasces
0-5 c cs. Un 8 B I
option, varjances would be :ranted u Siates, using information submitted by A. Ground-Water R“m Valua =
the owner or operator could - the awaer or operator, could determine . Resource value refers to the current
_demonstrate that eguivalent protocuun " the category and apply the associated and uture impartancs of water
Is provided by ﬂte-lpeciﬁc location,”  ° requirements fo & given facility. A key u l water and as an ecological
ellsn. and characteristics. advantage to the catagorical rule - ; saline water or
appm els the one adopted  ap; is that #t astablishes untform ﬁound water with very low yield my
tmdouswutefncﬂiﬂuudar -] malching requirements to |, - a low resource valve. Pris
SubtiueCdRCRA.whinh!m F: Eltobleml.?otmmple. - pwndwaternr;mundmmmugh
ly identical requ.irementl (a g N cilities in aress of the oountry demand that cannot sasily be replaeed
uble and leachate collection characterized by abundant rainfal] or restored similarly may bave a high
$ystems) st all new hazardous waste could be mquimd to collect generated resource value. As EPA was
landfills, Variances are then allowed, . leachate. Conversely, facilities in the the framework for the revised C‘a:lte:_'ln. :
‘lnder Subutle c. based on an tdequnte more arid arsas of} the Agency considered at length the

" chose this approach for this rulemaking

e___conntry do not

AR102612
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subject of differential protectionof - . dﬂnkin;mtarand(ﬁ) the aquifer is not . Commmmrequemd ciflcally W .
ground water based on its resource interconnected with waters to which the on how the resource valus ¢ gronml B |

" value. Speciﬂcally. EPA considered - hazardous constituents are migratingor  water should be accounted for in setting ,
appl erent engineering controls; - are likely to migrate ina the various requirements propoaed

» ouordingmm tal;:.tion _ mng:;:hﬁon{igg::n retp;esentl ] today for MSWLFs.
a8 to the resource. - sta y s ! increass over .
mfue om ground water. .- " background concentrations, B. Exclusion of Closed MSWLFs "
In 1984 EPA issued the Ground-water Adjustments made to the ground-water EPA considered whether to apply theg

Protection Strategy, which established . protection standard or cleanup standard  requirements proposed in Part 253 to- 53
the concept of differential protectionof  would be rade on a site-speciic basis Mswumuthatdoumblhr
sround water depending on its resource by the State after determining thatths .- eflective date of the >
value, Accordingly, three classesof - @ conditions are met. Furthermore, - unite are defined in § 258.2 as those -+ %5
ground water were idéntified. Class} thoﬁmalﬂomdfwmecﬁnacﬁon .nnitlthntnolungurmtwmlnd

ground waters are defined as special
ground watery that are highly
to contamination and that are either -
irreplaceable sources of drinking water
or are ecologically vital. Class Il ground
water;:ln daﬂneg‘ as current d
potential sources of drinking mm
those having other beneficlal uses, Clase -
M1 ground waters are defined ag heavily
saline ground water or water
otherwise contaminated beyond the
level allowing cleanup through methods -
' aimanis Toe Aovcy sxpec to e
final Guidalines for Gmm
Classification during 1588, States then

m uge this document for reference in -

ground-water classification and .
wmm evaluaﬁo;du dec.bl:nl. for
‘With respect to es -
MSWLPFs, today’s 4 ip
Criterla thlt

give States the
vetling fuciuty-specie devign
set acility:
requirements. Section IX.D of today's
preambla describes the Agency’s .
‘approach for incorpora anum

ue considerations in! ty design

" decisions. EPA is not mandating use of

the ground-water classification system |
set forth in EPA's Ground-water
Protection Strategy. Rather, under this

, proposal, States would have the -

.+ discretion to assess the valus of ground-
*- water resources. In developing Subﬂtle

D guidance in the futars, however,
Agency may draw the Guidelines
for Ground-Water cation to
provide examples of & te
resourcs evaluation classification
decisions. a0 ol
The Agency {s proposing to allow
consideration of resource value in the
:frrecﬁvo action and, to a lesser extenl.
¢ ground-water monitoring
components of today’s rule. Speciﬂcally
today's proposal would allow the
ground-water protection standards to be
adjusted by States in situations where
MSWLF's are located over aquifers that
meet certain conditions (ses section DLE
of today’s preamble}. Thess conditions
include the following: (1) The aquifer is
not & current or potential aource of

" monitoring for faciit

to issue

ty to address the- -

 MSWLFy, In this

could vary based on the value placed on
the ground watet. .
In addition, EPA 1s proposing that any

. frequency of ground-water monitoring

{above the minimum required) be

‘specified by the State baud on site-

specific factors, including the rescurce
value of the ground water, The proposed
approach, however, would not allow
#xemptions from all -water-
value ground Thtloget:d vee low
water.
believes that at Jeast minimal gcnnd-
water monitoring is atell -
R s e e o
actlity de operation and to
identily potential threats to human
health and the environment.
Furthermore, HEWA

‘mandates that the revisad Criterla

require ground-water monitoring as - -
necessary 1o detect contamination at
facilities that may receive HHW or SQG
wiste. The requests comment
on whether gro ter monitoring

: lhauldb.wahredformhﬂtad

ovugronndwamaﬂwrresoum
value. '

Finally, EPA belleves -water
resource value alr::ﬂ
important role in local and sm. '
decisions regarding the siting of

established Faderal siting Criteria

cally based on rescurce value
because EPA that resource
value comldmtlg’ns in fadﬂ& séﬁns are
more appropriately made at tate
ang.oca! level:.ho he

Agency recognizes that many -
States are implementing varicus ground-
water protection strategies, inclu
wellhead protection programs. EPA
believes today's lﬁm posal provides the
States the flexibility to lmp!ement these
programs and encourages them to
increase certain requirements,
neeesl , to meet the objecﬁves of
their wi ead protecticn programs.
These requirementt could range from
mors stringent design controls for
mimimizing migration out of & unit to
establishing certain location restrictions,
such as minimum setback distances
from vulnerable municipal well fields.

. notbomolvedwlthhﬁuﬁmchmd ,

 closed wunita be exciuded fram regulatios _ ]

represent
" potential threats to human health and |

EPA basnot

hnnlﬂnal!ayerofmmteﬂal.np
. beliwves that inclusion of cloged -

implementation compﬁﬁu that wuld

this rule. For exampls, inclusion of -
closed units wuld overtax State .-
. implementation capabilities becacss :
{dentification of closed facilities would . 5%
- Hmte:g m such od
comp an

in ownership. Thus, EPA

.‘
T

tocess of cxamining qacetions -
process of estions
closed fadliﬁel. howcver. lml ‘
consider further action once this -
effort has been complated. -
to the State Census,a -
reported 32.000 closed solid waste -
disposal facilities are located across the s
U.S,, but EPA does not knowhawmany
of these are closed MSWLFs. Inthe . -
absence of closed MSWLF regu!nﬂonl. ,"’-
thess facilities, which

"f -\.

|.'.
6

l ‘-

"'-:lt‘_ T4 1.1‘

the a:uﬂronmmd::;becamulmwm" é'
num uss many were v -
designed and mansged, may be. - S
addressed under EPA’s Snperfund ' 2 1.

- Becauss the Age

‘sbout closed s, EPA - i

_encourages each State to develop a long: ¥ l '

term regulatory strategy to deal with
these closed facilities. EPA believes that )
developing a closed MSWLF strategy . .5
lhauld ude at [east the following - g
step: 1) Review of the State's legal
to address closed facilities; 23 % !
an hventory of closzd facilities to ’
identify the location of thess facilities
and to gnther avafllable informationca '

facili o
dispotliyedof.andknmlocgp”

water usage; 3) ranking of sites by
present danger to human hn.lﬂ: and tho
egvhvmel}tt;l.d.mumdthn A
adequacy o tory A
controls for closed sites and their abﬂlty 1
to respond to mf problems; and Sjuse . :
of the available legislative and - 3,
regulatory suthorities to address - -
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problems identified with closed sites. . population densiti¢s of fower than200 ~ MSWLF, atthough som lems at
£PA specifically is interested in - peaple per square mile, supporting the - existing facilities may J
comments on Federal and State . conclusion that most landﬂﬁ: e if these units face less stffugdht
srategies that may be used in located in “rurel” areas. In addition, requirerments. Regulating new and
sddressing these closed MSWLFs. ) ﬁt Facility Sm-v‘:gr1 dalts {Rm :ihow existing ﬁu l&:rlng same way, while
. s oot e, anly 1.8 comn es conceptually o greater gssurance

C Practicable Capability - ghare s at the village ortown - - of protection, could impose very high

. The Congressional directive torevise  level, but that at the city level, there are  gosts, creating implementation - .
the existing Criteria (§ 4020 of RCRA &3 ' 3.8 communities per lendfjil difficulties and posing the prospect of
‘amended) states that EPA may consider ~ To address the sconomic component  golid waste management tions.
the “practicable ¢apability” of owners - of practicable capability, EPA assessed  Comments that EPA received pricrio
and operators of fucilitles that may - the financial capability and current - proposal from States, indus '
receive HHW or wastein | spending practices of municipal | :

determining what these revisions should  governments. EPA assembled financial -

entail. Congress re d thatthe -
aniverse of owners and operators of

solid waste disposal facilities included ~ County and City Data Book." Based on

many with imited economicand . the 1082 Census data, EPA sstimates
tecknical capabilities. For axample, ' - that communities typically spend less -
many MSWLFs are owned and operated  than g t of their budgets on solid ™
by smell local governments with limited  waste disposal. In comparison with
resources. Development of today’s other mmunicipal services, costs at this . -
proposal, therefore, included an analysis Jevel represent & very small obligation.
of how the “practicable tapability” of .. For example, as an average percentage
owners and operators should be taken of fotal ¢community expenditures,

Into account when se appropriate ' communities spend 38 percenton .

: and demographic date from the “1082
Census of Covernments” and the *1983

controls for protection of human health - education, § percent on police

" the

and private firms favored different

" requirements for new and exiating units.”

- Based on these considerations, EPA is
proposing today to vary some -

‘ requirements for newand existing - -
,mdﬁlluniu.'rhesedlﬁerenmhnh

three major areas. First, the majority of
location restrictions proposed today -
would be applicable only to new landfill
units (that is, units that have nat - -
‘received wastes prior to the effective

date of the rule). EPA'believes the- -+

application of today’s lotation
restrictions to existing units would -

-~

result in significant disruption ofsolid

and the environment, - - . i protection, and 8 percent on sewage
_ The Agency believes that practicable - disposal. The 1982 Census data also ;:’te . egmut in certain i of
capability encompasses both technical  were used to develop s composite score mdd"“““b, ,eqm“d"‘w";mp“"wmﬁmh
and sconomic cormponents. The - -~ of nine varlous financial and economic  ynotchle Ares restrictions (§25818) . . .
- tchnical component includes both the vitality measures. This score categorizes  pacguse the Agency believes these, . .- -
wvailability of technology for addressing - communijties’ financia) capabilities as areas pose particuler concerns for ' -
4 particular problem (Ls., technical .. .. weak, average, or . EPA used the protection of human health and the o
:;f‘iggg)- f-:h\:eﬂuthe tenhnl&alw * Scors fo assess the base “ndngcial P vinment lnoeTILEREEE L
- 0. owner or operator . ...condl governments e . L ’
" implement that technzl:fgy?g‘he ' .. sconomic impact of various regulatory " nﬁ%ﬂ?&{m udmm‘ ng:ud
economic componentreferstothe . gcenarios. The developmentand - - wilh ters and leachate collection .
- *tonomic resources avgllabletothe  eategorization of the composite score tems. EPA believes thatsuchs - .
“owner or operator fo implementthe " " and the aconomic fmpact ois is g;mw ) Exceed the " .
"ﬁ?u'fﬁnﬁ"“m  cterizing the | - - deaalbead z‘: gfnht%eh Bection t‘;i;u’ " economic capabilities of the majority of
e oty i on ekl e, | SEm SR,
: AT eves | can: r
* Semographics, landSill size, and xndfill . dlsruptions of solid waste mansgement  bealth problems from the excavalionaf
twnership. These data indicate that . fesult unless these technical and - wut , and ( mendlmt Dt o
facst MSWLFs handle relatively small sconomic factors are taken into account  WAas'e mAnage o .
~ volumes of municipal solid waste +_ where pecessary,‘The Agency, therefo: Third, today's &’;g"' mp’ °tm“d".n.' e
(messured in tons per day). EPA ».- - ' gxamined the range of MSWiFato - phase-in Wu ¢ onl';gﬂ.uw States 15 *
" estimates that 82 percent of all landfills - determins which, if any, mightbe M“’l'eml‘ no ¢ y but els
manage less than 178 tone perday - cially susceptible to technical - putin & . mkm“m rres"hﬂm .:d :
(TPD) and account for Jess than 2 culties gr gconomic p. to provide lea le u?iihm a4 .-
ﬁmm“he‘"“tﬂmdhdw!u . Owners snd pperators of two classes of mn"’"‘”m dgiw"
SWLFs, However, the largest landfills  MSWLFs were {dentified as possible _requirements. i emore‘. additional -
(28 percent of all MSWLFe) handle ' - . gandidates for considerationof : - ..~ :  phase-in time pr;vided&:rmund- ¢
~ ore than 1,125 TFD and manage 40 * practicable capability—existing MSWLF  Water ?onistorlns “5 to m‘:gfﬂ" i
Percent of all municipal landfill waste, ° .mumgmgﬁuswur RSN needed by States an omn T
These data also clearly indicate that * - EPA estimates that there are more operators to implement this provision. - _
Most MSWLFs are located in rural areas * than 8,000 MSWLFs cuzrently in. -. . Detalled discussion of the ground-water .
and these MSWLFa typically serve a  operation. Of these axisting Ldﬂﬁeg. monitoring fon is provided in
ted number of communities relative - about 20 percent are expected to close Section of this preamble.
to landfills located in more urban areas.  before 1990 and almost 75 percent are - In today's proposal, EPA has not
EPA matched 1082 Census data with - .expected to close within 15 years (Ref.  varied requirements fornewand ~ -
f:mphic location data (longitude and 10}, EPA gvaluated whether =~ existingunits in cases where such * .~ - -
litude coordinates) to determine . ¢ ‘requirements should be the same for reglt:lmremenh are equally feasible,  ° '«
Whether landfills are located in low- these factlities as for new MSWLF units.  technically and economically, at both *+-.
{rura]) or high- {urban) density counties. .- - . Regulating new sad existing MSWLF . new and existing landfill units, axcept . -
A astimates that 89 percent of > units differently allows consideration of  existing facilities would have more time =
existing landfills are in counties with to comply with certain requirements. For *

practicable capability of the existing

AR10261L
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. mmph. the opemtin: criterll {Subpart
ma?f“‘*“‘“ r——
action requirements (Snbgaﬂ

mustcomplywiﬂn pa.rtE'lsruund-
water monitoring requirements be
theycmnmptmtn.whihaxhﬁng
units may have up to five years to

comptly,

EPA also considered varying .
requirements for small MSWLFs, The
Agency estimates that, of the
approxiroately 8,000 active MSWLFs,
i R et e

1 contem to -
regulate small &n&m

rently from -

large ones, EPA detepmined that -
practicable capability considerstions
did not cutweigh potential health e.nd
environmental threats. Specifically, the
belisves that siza represents

only ons factor in determining patential -

risk, and that other variables, such as

on the assessment forthis . . |
rulemaking, EPA concluded that no
single factar fzctor is responsible for
most of the variability In rigk across
MSWLFy; rather, there 1s a complex
interaction the factors that
govern leackate flux and flow through
the underlying aquifer [Rel. 10). As a
result, EPA is not proposing any special -
exceptions for gmal] MSWLFs.
l-‘!’z‘wye.var e proviga Sta that
t 8 propos e tel .
adequntn ﬂadbﬂny to address

~1+ particalar sit c mdlﬂons

Sl pmanl at s, including small -

phase-in period, along with a State-
specified water monitoring
compliance schedule, should de
owners and operators of & MSWLFs
adequate time to comply with the .
requirements proposed toda l(d' or to make
other arrangements for sol wam
disposat,

 D. Extant of the Criteria Revisions

HSWA directs that, at a mintoum the
Criteria revisions require “groundwater
monitoring as to detect .
contaminstion, esta criteria for the
acceptable location of new or
facilities, and provide for correctiva
ncuon as appropriate.” The statute

haneg'. specifies that the revised Criteria
s “thoss necessaty to protect
human health and the epvironment and
may take into account the practicable
capability of solid waste disposal

facilities.” Decauss of EPA's mandate to :

protect human health and the
environment, the Agency was not

exceeding the mimimum reduces the availabls to develop
reliance on detection systems for . these other fucilities. Futhhreuu. ey
environment Tes a higher ts that

* lovel of protection. " iptop =
Furthermors, going beyond the as

~ consider other requirements thatcan . . construction/demolition wasts

- would not have falled and thus did not - ﬂntopﬂonwnunoﬁﬂhaﬂon o~
-~ the Agency hins taken into sccomt the - ﬂmaﬂmmthmnl!dmm

. waste landfills in specifying the required - theirlocations, uuhruu" :
level of environmental controls, , meépm
During ths development of these could be to answar ballc lﬂm

' .- about these fadliﬁel without p
. Criteria revisions, EPA received - a .
_ comments on whether.or not the revised . . significant resource demanda on the

- minimum. In general, industry - however.pmvldesnospcdﬂcdshoi}

 supported an expanded scope 28 10ng 88 gypogure Information

- site-specilic factors could be considered - uiredtompplyesq:omnhfoum
- in determining what controls should be- - « :&“&mmmm ﬂon e

confined to these miniomum statutory y -4 Reqm'mmam‘l farFaaIitiu 0
requirements (La., location restrictions,

ground-wxter monitoring, and corrective EPA!woneemdabontﬂnuﬂm

action requirements) in developing J

- today’s proposal. Limiting the Criteria ?:‘ci'ﬁagifm lidmmwu?ﬂm s "
revisions to the statutory minimrum . demolition waste landfills, as discussdd
would omit important preventive

measures (e.3. gas comtrols) necessary wonldlnmmhupphmbmt;d:h- !
for long-term protection of kuman bealth  oyiged Criterin to MSWLFs b
and the environment. Moreovar, mmmnmmtdaumtbq

statutory minimum allows the Agency to  industrial waste disposal facilities

. prevent fatkures and corrective actio andtwdeta-mm;thunwdﬁur
: wenthnnshtheunddiﬂoml“' e addiﬁonaleoumhnnthenfldl!ﬂu.-
- requirements mayaddcostefor - - - EPA contemplated three information™

preventive measures at facilities that reporting options for these facilities, THI%
need the preventive measures; huwner., Notification duu!d

practicable capability of mumdpal solid  disposal facilities, including dats on = 2o ‘

ovwners and operators of these affected:
Criteris should exceed the tututory  facilities wm States. This option,

demmmmﬂdh - " the potential envirommental or human -
rule to the statutory minimom. Several health impacts posed by thess fad!lﬁu.

' on component wi
Baxibllity was built into the rule and - thcneondopﬂon.hdllﬁumldhc

émmfm%m%m&% : bmdmn&i;vaﬂ;bhdﬂg:h K.

. . Some preferred requiring the s oty * - populstion could readily .
mintmum énly, while others suggested 'j sed.mm!mﬂonm!dhnz.. _
- varying subsets of additional EPA and the States ronghly assess o

requirements, and still others wanted tential risks currently posed by thess. ; f.
comprehensive controls. ?nod!mes and usy this information to g

In todsy's action, EPA has proposed - seloct facilities that need more careful -, o3
mm%-m bqondgho;mpo examination and analysts. States should 5§ I
mmimuyuqunedbynswau... use this Information especially to help - 12
location restrictions, ground-water set prlorlﬂeu however, information . =q - 3
monitoring, and corrective action). In - Wmﬂﬁ ﬂmcked g
addition to the stztutory mintmum, ’ o d .

today’s proposal includes an update of m""‘ res “m“ﬂmﬂ"”‘m

the design and operating criteris in the of any releases that may be occurring, -
existing Part 257 Criteria, and adds new "
nqmer?mmufordosmndpm ' M‘lﬁ?ﬁrmg‘m&iﬁ@m --
closure care and financial responsibility. o&m ted by A@“:"m -

" ‘The rationale for each of thesa ngw . Conprebensive grotnd

* provisions, which the Agency belisves gunm o whlmchmtopb' °a"”m' 'm‘"h )
are necessary for the protaction of . of rolemaking .ppmmb'“ pylts
human bealth and the environment. s f,Cities other than MSWLPs. Howevin, -1
discussed in detail later in this this effort would be resource-in

preamble. The Agency seeks comments oy States and much more cos to the -
on the extent of the revisions proposed  regulated community then s " '51
today. options, Given ths diversity and size of " §.
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monitoring may not be necessary forall  of solid waste disposal facilities that

facilities. While ground-water . would be regulated by the Part 257
monitoring could generate substantial Criteria: Landfilla, surface

E  data, EPA believes there are more cost-  impoundments, land application units,

¥ elfective ways of sstablishing » data _"and waste piles. These new definitions

. base for rulemaking. EPA believes that would cl that these types of solid

;. the risks posed by these facilities should = waste disposal facilities are subjectto -

be n\;;::;;ted :m::e cl;nely before taking ' the Part 257 Criteria. - '
the s cant step of requiring ground- .
water monitoring at all 28,000 industrial . _B‘ §5 25734 T .Im _” Gmund-Water :

. solid waste dizposal facilities and | Requirements - - - :

t  construction/demolition waste landfills - *EPA is proposing to update the MCLs,

" pationwide. The advantage of a strang ~ which are used as d-water
information base is offset by the added . ‘Pprotection griteria in Part 257, to include -
costs and burden itmposed on these . any MCLs that have been astablished by
facilities for monitoring and the resulting EPA since the promulgation of Part 257 -
potential for exceeding the practicable . - “in 1678. Currently, Part 257 imposes
capability of y profitable * basic environmental criteria for the
operations, Moreover, most States - protection of humax health and the

E. would have difficulty implementing the ~ eavironment. At the time Part 257 was
* _program due to the extensive resources nomu.bgnted. the available interim
it would require and the fact that even CLs for the protection of human ~
PO  the basic data (e.g., location) on these - water were included as ground-
¥ [Iicilities are very limited in many water protection criteria. MClsare
States. : deve by EPA under section 1412 of

Instead, EPA Is contemplatings - _the Safe Drinking Water Act (SDWA

proposed amendment to Part 257, which | 1888 Amendments to the SDWA,EPA Is

Today's proposal includes . ...+ .

ra ate endix I, whi
samendments to 40 CFR Part 257: These e than update A L which

pow includes only the MCLs

: LTl ey e riate to vse eachnew MCLas s
. Today’s proposal adds municipal solid g ‘

. g.atz!l’:nndtzisu,: é.;i :;I::h list of pittlxm i mnwwampx:otecﬁon utgn;!-gfe.under
§ 257.1(c}. Because MSWLFs would be ~ * C § 3578 Notification and Exposure

covered by the proposed Part 258 . - ' Iaformation Requifements . :
_ - Criteria, they would no longer be subject ~ The pmgo‘q_ed amendments to Part 257
-+ \o the Part 257 Criteria that are . also include & potification and exposure
-applicable to solid waste disposal . - information fequirement for certain
. facilities and gractloel. The Part257 - solid waste disposal facilities (§ 257.5).
- Lriteria would otherwise be unchanged ~ As discussed & under thig - .
N - with respect to their l&plicabi!l , and requirement, EPA Intends to obtain
) would remain fn full effect for all other  notification and exposure information
( X4/ :[lacllities and practices. Foo from s set of solid waste disposal
- oday's proposal also would sdd facilities of particular concern: -
% certain facility definitions to Part 257, Industrial landfills, surface - -

phased approach to data collection. The ~ which was gmended in 1988, Under the

- at time. EPA's recent survey

is described in more detail in section =~ mandated to promulgate water
VIl of this preamble, calls fora ~ regulations for & large number ‘
notification requirement with a limited ~ constituents; these regulations generally
smount of exposure information. Once include MCLs. Accordingly, this notice
these basic data are compiledand .  ©  would revise the Part 257 regulations to -
analyzed, the Agency can determine’, ' < include any pew MCLs &3 ground-water
what further information requirements mtgcﬁon eriteria (including the MClLs
or regulatory controle should be pursued sight volatilé organics that were
for industria) solid waste disposal * promulgated on July 8, 1087; see B2 FR
facilities and construction/demolition  * 25690). Because the development of
wastelandfills, - . . . - h Ma.;’llsnsmmnfgﬁohl:g’dmcem EE::;:‘CL
- proposing o simply reference
VIL Amsndments fo Part 357 - 3 tions (40 CFR Part 141) directly,

.~ facility information, the proposed

' amendments fnclude: (1) Conforming - mulgated prior to 1870. Therefore,

 changes to Part 257 that would make it may‘ﬂsacﬁogﬂmpaulo te
consistent with the []:;opnaed Part258; - AppendixIand to orate the MCLs
{2) an update to the MCLs listed in .- . * by reference to 40 CFR Part 141. Using . °
Appendix l of Part 257;and (3)a " ---  this epproach, the Agency avoids the
notification requirement forcertaln -~ need to update the Part 257 Criteris
types of facilittes. .- . .- ov%w ﬂmﬂ?ﬁ fasues & new MCL. The -
48625732 onforming Changes o~ Pl Nouk e s ppory o

_ 33327
" (his universe of facilities, ground-water Included are definitions of the four types impoundments, land tion units,

and waste piles, as weli _
construction/demolition waste lendfills. '
Ap explained earlier, these facilities
are of concem to the Ageng because
e and diverse set of

they represent a
solid waste disposal facilities, and little
information 1s availableonthese = - -

facilities at either the State or Federal

- level. In addition, some of these sites .
“may be used for disposal of 8QG

hazardouns waate and pose .
unknown risks to human health and the
snvironment. EPA plans to undertake .
data collection efforts on these facilities

o establish the basis forfuture = - -
rulemaking. Today's proposed . .
requirement for notification and

. axposure informatien from these

facilities is & first major step toward .

revising the current atory program
for l.hi:age facilities. -m IOTY g

- ‘The information EPA is proposing

w0
require from these facilities consistsof
two parts: Basic notification information - .
for facility identification purposes and
limited exposure information to be used

to estimate potential risks.posed by ‘
these facilities. The potification ~
information is necessary because :
neither EPA nor the State have adequate
information on these facilities to support
fully revised Criteria for these h\:ﬁl&?
States clearly indicates the scarcity of

. data on industrial solid waste disposal

facilities and construction/demolition . -
waste landfills, The proposed .

- notification requirement would provide §
"+ EPA and the States the mechaniam to- . -

Jjdentify the universe of facilities and, &t -

" the same time, indicate to the facilities .-

that they are subject to Subtitle D, - - * ' -
The notification also would request

'. very basic data for determining r

tential risks the facilities present to -
::mm health and the environment. Far ..

“ “gxample, in addition to seeking genera] . -

e j!-!'ﬁ' .

potification includes two

-~ relating to the potential sisks posed by - .
sthe facility: The number of households .

within one mile of the facility, and the -2+
number of on-site monitoring wells. =~ .
Information submitted in response to .- °
these risk-based questions couldbe -~ .. .
used by the States In setting priotities -~
for inspections and other activities. EPA.

‘requests comments on whetherto -
: include other risk-related questions in .

the proposed notification, suchas - .»

. questions conce the use of local .o~
‘ ‘vlvuatm (ground ::1;8 surface), the number . .

of local drinking water wells, and the -

_number of municipal water intakes -

downstream from the lacility. In -

.- addition, EPA requasts comments . .

generally on the appropriate questions -
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waste and abandoning the MSWLF. Part
258 ts do not apply to units
that are created within the area of ;
contamination during Superfund actions. .
In addition, Part 258 would not apply to
mctmm.' = """"‘ae.'. land
ts, wasts p ot
applicaticn units used for solid waste
disposal; thess facilities will continue to
. be coversd under Part 257,

the word “usable,” :;ﬁ::lally with
respect to

becauss thc delineation of the aqu!!er is
a site-specific determination. Some
concam has been expressed, however, -
that this new definition also Is vague

- and that the rule should define

“gignificant.” One possible appreach
would be to define “significant” as e
minimum sustained yield of a certain

. ll.iqul lta or containing frée li
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to be included on the notification form, Landfills that receive municipal waste amount {e.g., one gallon per mi
and whether the form should be sent to combustion (MWC) ash regulated under  however, EPA does not hul B cden
EPA snd the Stats. Subtitle D of RCRA. including MWC ash  information to determine the amomnd
<X Ahe praposed notification and manofills, would be congidered und water that mast be produced
oD ure information requirement is municipal solid waste landfills for the g?comidmd “significant” in el caw:
- one part of EPA's data collection purposes of this rule {ses section IX.A.2  and believes, therefore, that such a. )
efforts with respect to indostrial solid of today’s preamble). Therefore, today’s  determination at this time wounld b
wasts disposal facilities. The Agency E':mal applies to any Subtitle D arbitrery. EPA believes such &
recently kas completed & major that receives MWC ash. determination should be site-2p
telephone survey, and other efforts are . . However, legislation ls currently - and kag stroctured the Jefinition uf
under consideration, such as an in-depth  pending in Congress which, if enacted, aquifer accordingly. The Agency -
mail survey, a closer examination of would require specific standards for the  specifically requ est-cnmentlm
State regulatory and - - design of MWC ash disposal facilities appruad:todeﬂnln: “aquifes” -
collection of availab wat which differ from teday's sed Household Wasts. Any solid was
monitoring dats. The Agency intends to - design requirements. In addition, the ingluding garbage, trash, and sanita:
develop revised Criteria for these * Agency is concerned that certain - wasts in septic tanks, derived !mm
facilities as soon as adequate data are mﬁfemeﬂfl proposed today maynot hguseholds is defined 28 & househo
available to support mlemsking. be be adequste or o SPprop g::' or M}"’c waste, Household includa singls an
l [] )
LX. Section-by-Section mlmaran oo W""l,d sircriteria donot < o hmm:‘;‘f" nd mot .
specifically requin fugitive dast controls © plcais grous
A. SubpaﬁA-—GmemI during MWC ash transportation. Also, ) and day-use recreation areas. m. &
Subpart A discusses the purpose, ' m" |im8! (.' d w;ﬁg:ﬂ;& : definition is consistent with ﬂ"m :

- scope, and epplicability of the proposed - copytitents) and a5d the methene gos Sublitle C regulations fonad at 40 CPEg
Part 258. It provides definitions controls md‘, fwmm -, 2814 ¥
necessary for the proper interpretation . 100 1ot be appropriate for MWC ash Lateral Emmdon.'l'hl W
and implementation of the rule and monofills due to the characteristics of - - defined this term to mean azy borizon
identifies what Federal laws are 1o be MWC ash. In eddition, the proposed expansion of the waste
considered in complying with these " dafly cover requirements may not be existing landfill unit. Under this -
neles. ury at MWC ash monofills that . proposal, lateral expanslons are t“

) . ..+ as new units and must mest the
1. § 2581 Purpou.Senpt.and operating contrals, such as the - reqmremenbapplicabbhnewnni .,
Applicability m cation of moisture to the . * 11 qar tig proposed definition, any aresd
. ce. The Agency specifically g
Panzsumforthminimummﬁonal esueummenucntheade and - °f existing unit that has not - -2
criteria for the location, design, appmpﬂatenm of today's q“z recsived wasts by the effective dﬂ' of.
operaﬁom cleanup, and closure of " requirements for MWC ashpdixpo’ opos this rule and later receives waste, is l-:
munictpal solid waste landfills. An - n%llepmhaffort.th‘ﬁsen lateral expansion.
MSWLF that does not meet thess " developing guidance on MWC as . Liguid Waste, Liquid wnta. eithar
criteria would be considered an open d!spooal.'l‘hhgu!danccwiﬂprovide hulkurwnlaimrizad.hdehmdundu_' s
dump for purposes of State solid waste o 44r00n 01 information regarding the proposed § 258.28(c){(2) as any waste - 08
management under RCRA. -~ roper location, design, mdopmﬂono! i that is detarmined to contain free liqujdi
Open dumping is prohibited under - - - R‘WCBSIIM : according to Method 9085 (Patot Filtes ',..
section 4008 of RCRA. - S quds'l'est)(kd.m'lﬁ:method A
Part 258 would apply to all new and ° S.Secﬂon-subeﬁn!ﬂom - been adopted by the Subtitle Cprog :
. existing municipal solid waste landfills, - Aquor umhnd,ma.@gufg, ) mwmmm:mdmnmm
. an defined in § 258.2, except MSWLF sal as & geologic formation, 'lolidl content of sewage sludgeis - - '
unﬂllhstdoudprlorbthonffecﬁn - this} :ifmﬂm“mpna. determined, the Agency T
date of the rule. As in} 2582 - f aﬂcncapabholy!eldingaignmcnnt' eonsl erednlinjldiﬂemldehnitlor
a closed unit is any solid waste disposal . quantities of ground watertowellsor- - liquids for ssewage sludge from publicly’sy
unit that 1o longer receives solid waste - - gprings, This definition is the same'one -~ owned treatment works. Under that gy
and ks received a final layer of cover currently used in EPA's hazardous " alternative, sludges that have a solids 7§
muterial. As discussed in more detall waste and differs from the content of 20 percent or greater would
* later, the Agency believes that final : Criteria definition ({0 CFR- .~ not be considered liquid. That .
cavers sre essential for closure of " 257.3-4{c}{1)} only in that {t substitutes - altemnativie was considered infarfor
MSWLF uniis. This deBnition would the term “significant” for “usable.” The  the Paint Filter Liquids Test fortwo ..
ensure that the owner of operator has selected this definiion for - reasons. First, the variability of slndg:
cannot escaps these regulations by " two reasons: First, because of several . may!eml!hwtlhlhdsum'
simply refusing to accept additional comments received on the ambiguity of criterion and still

Agency believes that the
Paint Fﬂter uquidz ‘Test is adequate to
ensure that “dry” studges wilinot be .
eliminated from dispousl st MEWLPs:
However, the Agency recognizes that
using & sclids content measure would
allow easier implementation becausl
is a measure commonty nsed by X!
POTWs. EPA currently is conducting

ARIG261(7



[R8: ©bstitute for the Paint Filter Liquids
- Test for municipal sewage slu

N owned. _
R smunicipalities that do not accept

- Subtitie D wastes, such as.commerical”

;. some household waste, is an MSWLF
under this rule. This definition does not

. waste units under Subtitie C of RCRA

BWEE . combination with other nonhazardous
o Wasies,
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" research to determine if a solids content -
measure would be an acceptable
cificall Gata thatwill

ifically requests any data tha o

:ﬁm in evaluating the use of apolids

. content measure for purposes of this

R e . e
. ™ Municipal Solid Waste Landfill. A * _
I municipal solid waste landfill is defined |
¥ s any new or existing landfill or landfill
2 gt that re%:ives hmehcgfi wat:;e. ..
7 These may blicly or privately
mdnﬁ owned by Ca

¥ household waste are not MSWLFs, .
. MSWLFs also may accept other types of

waste, ponhazardous POTW sewage
sludge, construction/demolition waste,
8 and industrial solid waste. {Units that
" sccept only these wastes willbe .
" sddressed in: future .
b " activities.} For axample, & unit that
: Meceives primarily construction/
. demolition waste, but also receives

- include landfills regulated as hazardows

and is not meant to capture fndustrial
solid wate landfills that may receive = -
office, sanlm‘r or cafeteria wastes
generated at the alte, Finally, the '
definition of MSWLFs includes any
landfill that peceives MWC ash :
including ssh monofills {i.e., landfills
- that receive only ash fom MWC  *
facilities) to the extent that MWC ash is
erated from the combustionof =~ -
asehold waste aloneorin- = -
3.1 2533 Constderation of Other
Federal Laws - :
Section 256.3 provides that the owner . .
o operator of an MSWLF unit must -
comply with any other applicable .. .
Federal laws, regulations or ... ... o
" lequitements. There are ourmerous other

‘developed ind reviewod since

" “¢ontrols in these Jocations: References
- to "new MSWLFs” i this section and

| existingumits.

' Sectan 5810 AortSafety
" ‘Utider today's proposal, new and
- wxidting MSWLFs Jocated within the

 on of Near Alrports™.
- states that golid weste disposal facilities

“observation to be attractive to birds
" and, therefore, “may be incompatible
‘with safe flight :

3.-'Subpa;f B—-Location Ras_trﬁctiaﬂ "
.+ EPA has ideniified six types of

~..locations that requirs special

restrictions: sites in the vicinity of
airports, $00-year floodplains, wetlands,

“fault areas, seismic impact zones, and
*. -unstable dreas. Restrictions foraites

near girports and Aoodplains are -
i the arigtnal Part 257 Criteria.
H’All‘]inopoainstouddwthnevi:eg

-Criteria véstrictions on sitingln -
. wetlends, fault greas, unstable arezs,
* discussed below, EPA believes that the

impact zones because, as
additional information that has been

P on «f the cxrrent Part 287 -
the teed for additional

this preamble refer to new

, throughout
- units, 83 well az 10 lateral sxpansions of

distance linits specified in Federal

_ Aviation Administration (FAA) Order

5200.5 (20,000 feet for airports

* turbojets Wnd 5,000 feet for airports

handling piston-

. pose x bird } .
‘proposed fequirement is identical to the

e aircraft) may not
ard to aircraft, The

+" current § 257.8-8 and is fncluded
- becgause MSWLFy receive putrescible
‘wastes thit'can attract birds despite -
- gontroly guch as daily caver. When solid
“wastes are

osed of near atrports, the

birds attructed to the area can present s

" significantrisk of collisions with .
* alrcraft, The FAK Drdér 5200.05, "FAA

Guidanoe Concerning Sanitery Landfille

orts™ [October 18, 1074)

have béen found by study and -

operations” when -
located near an airport. The background

Federal laws that must be considered in ~ document relevant 1o this section (Ref.

siting, designing. and ating - .. %) discusses instances of da.maie _

. MS%? The owner:rmfr?mr is  Tesultingfrom bird strikes that have
Tesponsible for ans :ga“t the ;occurred near landfillls. . ¢ -
requirements of all applicable statutes The distances derived from Order -

and regulations, as well as any other - ﬂ,,mxmhaseduu.thefamthnoqugj

el | et ek sepeiny

.' S Bl " -
the ?olels lnclu.de. but m n_o:t mhd to, ‘ﬂ;aw enthe diy t:rne below cg;ii'd.
*N ' R ' dlgtances | e
ofa‘lgﬁﬂ. .:-!1 éﬂﬁﬁ:‘f@mﬁm . ‘EPA wishes to make it clel:ptiat the -

* Endangered Species Act. ©* *bird bazard” of concern is "an increase
s Con:tnlﬁ Zone Management Act. - in the Bikelihood of bird/aircraft
* Wild and Scenic Rivers Act. - copliisions.” Thus, EPA expects that sotid

- * Fish and Wildlife Coordination Act.
* Clean WaterAct. = -

- * Clean Afr Act. SR
* Toxic Bubstances Control Act.

‘waste disposal within the specified
distances would occur only if the | | |

" operstion tan be managed In such &
~ way s to not increase the risk of

Rppropris
" this determination should bz madein
" consultation with FAA, as well as with

- flow of flocd waters, caus
" flooding upstream; and (3) in the -

. described above, EPA te

- storage capacity, regardless of ..
‘-precﬁ:ti?ﬁtal?én%ehtdd

" collision within m&%?%d“m |
" EPA recommends and .-

operators of MSWLFs consult with the
Fish and Wildlife Service to determine

" whether gpecific facilities pose a bird

hazard to sircraft. Where e,

the owners and operators of the airports
of concern. . - _

' 2.8ection 25811 Floodplains
"~ EPA proposes to include & floodplain

requirement in Part 258 that is identical

" 1o the requirement in the current Part
*" 257 Criteria. Thus, EPA Is proposing that
" new and existing MSWLF1s located in

the 100-year floodplain shall not restrict
the flow of the 100-year flood. reduce
the temporary water starage capacity of

- the floodplain, or result in the washout

of solid waste 00 as to pose a hazard to-
human health and the povironment. The
today is conalstent | . -

i mng;'nﬁonule for the original

Criteria, ap discussed in 44 FR 83438,

‘dated September 13, 1879. Namely,
" disposal of sclid waste iri floodplains
- may have significant adverse impacts:

{1) i not adequately protected from . ..
washout. wastes may be carrled by .. - -

- flood waters and flow from the site,

affecting downsiream water guelity; {2}
filling in the floodplains may restrict the
greater

Roodplain my reduce the size and

- sffectiveness of the temporary water:
‘storage capacity of the
* may cauge @ more rapid movement of

lain, which
flood waters downstream, resultingn . .

" higher flood levels and greater flood 07

ea downgtream. For these ~ ~  ~

" reasons, EPA belioves thatftis . T

desirable to locate disposal facilities
outstde Boodplaine. EPA estimates that -

- 14 percent of all existing MSWLFs are
" located fn 100-year floodplains. The -~
. Agency made this estimate by mapping" -

MSWLFs nationwide and determining
how many MSWLFs fell in areas ;
mapped as floodplains. Case studies, ., ..
discussed in the background document”

*for this section (Ref, 2), indicate that: ..
~ landfills are subjectto designand  °

S
. Today's proposal would require that
new and existing MSWLFs, if located in .

operational failures as s resultof .

" 2 100-year floodplain, be designed and - -

opérated to prevent the advarse d‘f&;tts .
locating MSWLFs in floodplains canbe
expected 1o have some impact on the

flow of the 100-year flood and water .
today's
proposed requirement is to require that

AR1026 g



WY

33330

Federal Register / Vol. 53, No. 188, Tuesday, August 30, 1988 ! Propbsed Rules

MSWLFs not cause significant impacts .
on the 100-year flood flow and water
sjor'age capacity. Site-specific
~dnformation should be used to evalute
- whiether a facility has met this standard.
Consistent with the original Criteria,

Part 258 as proposed today would define

the floodplain using the 100-year flood

level. This criterion would limit the
chanes for site inundation and increassd
flood levels and damages. The intent of -
this criterion is the samae for Part 258 as
it was for the original Criteria: (1) To
require an assessment of any new or
existing disposal site or expansion of ~
any existing site in a floodplain to
determine the potential impact of the
disposal site on downstream and -
upstream waters and land; {2} to
prohibit such disposal activities if the

* site, as designed, may cause increased
flooding during the 100-year Rood; and
(3} if the disposal sits is located Ina
floodplain, to reTﬂre the uge of
available technologies and methods to
Emlect H:falml {nundation by the base

ood minimize potential for adverse

effects ont water quality and on the

food-flow capacity of the floodplain. .

This approach conforms with the
intent of Executive Order 11983, dated
May 24, 1977, concemning floodplain . -
management. Federal agencies are .
required to comply with this Executive
Order, and State agencies are
encouraged to develcp and apply similar
policies and to consider the provisions .
of the Unified National Program for
Floodplain Management of the Water
Resources Council in formulating and
applying State policies.

In order to determine whether g unitis
located in the 100-year ﬂood‘rldn. 5
owners and cperators should use flood
Insurance rate maps [FIRMs) developed
by the Federal Emergency ement

- Agency (FEMA) under the Federal

Insurance Administration (FIA)
pursuant to the National Flood
Insurance Act of 1388, FEMA has
developed FIRMs for approximately 99
percent of the flood-prone communities
in the United States. FIRMs can be . .
obtained at no cost from the FEMA
Flood Map Distribution Center, 8930 (A~
F) San Tomas Road, Baltimore, -
Maryland, 21227-8227. In areas of the

country where FIRMs are not available,

there are numerous other sources of
floodplains maps, which include: The

U.S. Army Corps of Engineers, the Soil -

Conservation Service, the National
Oceanic and Atmospheric
Administration, the U.8. Geologic
Survey, the Bureau of Land -
Management, the Bureau of .
Reclamation, the Tennessee Valley
Authority, and State and local flood

" Water Resources Coun

- abliity to

- {o the State that

control agencies or other departments.

~ When floodplains maps cannot be

obtained from any of these sources, the
owner or operator, with the assistance
of & qualified professional firm, can
determine flood-flow ﬁ:ﬂncy using
Bulletin
Number 17A (1977), Guidelines for -
Determining Flood-Flow Frequency.
EPA is requesting information on the
blems associated with locating
acilities in areas subject to frequent
Boodpisioey The Ageacy s seacerasd
concerns:
gbout locating facilities in such areas

" -because EPA beliaves that frequent

fiooding may result in erpsion,

" undermining, and eventual washout of

the facility, E:,Enemd stems for
preventing su occum?cu. therefore,
would be subject to frequent ‘
maintenance, EPA’s existing Subtitle C

regulations allow facilities in a 100-year

floodplain if precautions to prevent
washout have bean taken similar to
today's proposal, However, the Agency
5 btitlﬂycl:nmm forl tmt'imt: s
Al ] ents for loca
hazardons waste facilities in

- floodplains. A ban on MSWLFs in areas

subject to frequent flooding could affect
large portions of the natiop, including
the majority of some States, and, thus,
could strain the regulated community’s
de adequats disposal
capacity for municipal solid wastein
those areas. Therefore, a total ban on
siting in floodplains for Subtitle D is aot
deemed appropriate. The Agency is ‘
uesting comment on locating

req
facilities in areas oﬂrequontﬂoodlqg.
3. Section 25812 Wetlands =~

Today's proposal includes provisions
that no new MSWLF units can be placed
in wetlands unless the owner or
operator makes specific demonstrations
new unit: (1) Will
not result in “significant degradation” of
the wetlands as defined in the CWA

- section 404(b)(1) guidelines, published at

40 CFR Part 230, and (2) will meqt other
requirements derived from the section

:  404(b){(1) guidelines. Existing facilities
" that a]}a,lgc“’atedinmﬁu?g could

continue to operate.

EPA believes that these stringent
restrictions are necessary to protect
human health and the environment
bacausa of the potential damage caussd
by siting MSWLFs {n wetlands, The
background document to the rule
describes the threats posed when

* MSWLF) are located in wetlands (Rel. ~

2), Moreover, within recent years the
Agency has identified wetlands
protection as a top priority, oureclfying .
aggressive implementation of the Clean
‘Water Act section 404 program,

AlTUZ01¢

- existing Agency wetland policy as
. aninterim arrangement for con

-, regulations that specify the analytical
- tools and environmental criteria to be

| comiltcntwiththommprovh!onl-:

~ section 404 implementing regulations (33 3

" clrcumstances do lugporl. [ pmnlanu

" wetlands should not be allowed unless ,

increased coordination with and
consistency of Federal and State -3
policies, and other mezsures as may bl
necessary. To this end, the Agency . ooaE
considers today's proposed action

essential measure for protecting wetln;
resources. b

Today's proposad action 1s based

expressed in the 40 CFR Part 230
guidelines; Executive Order No. 110¢
Protection of Wetlands; end the Jany
23, 1988, Memorandum of Agreentent»<
{MOA) between EPA and the Army.
Corps of Engineers, which-addresses
disposal of solid waste in wetlands -»
utider RCRA. The 1888 MOA represanti

solid waste disposal in'waters of the 3
U.S8., including wetlands. In the long
term, the expanded RCRA solid waste
regulations propesed hersin will help. -
mlkeymlﬂnpmtecun;. we

the unregulated disposal of wasts
ms .

EPA's Part 230 guidelines are the

used when determining whether to issus
Clean \‘?‘tﬁr Act aect:cfm 404 p;rmltﬁanfor
osed discharges of dredged or
mtpeﬂnl in waters of the United States,
which include most wetlands. Tobs -

proposed todey in § 25812 adopt the “Zmm
definition of wetlands contained in the' ;
Army Corps of Engineers (the Corps) ' ,
CFR Parts 320 through 330) and the EPA “>x8
section 404(b)(1) guidelines (40 CFR Part ‘3908
230). EPA believes that consistency with ~§J l
this definition will aid in tmplementing ™

the MSWLF provisions, As defined by -~
EPA and the Corps, wetlands are those -
“areas that are inundated or saturated -
by surface or d waterata '
frequency and duration sufficientto
support, and that under normal .

adapted forlife

of tation .
sat tions. Wellands "~ £33y

in saturated s

- include, but are not Limited to, swamps, ” 3

marshes, bogs, and similar areas, TR
Today'§ proposed action adopts the 73 I
four major requirements of the R
guidelines: (1) The practicable o
alternatives test, [2) lack of significant = g

DAL

. degradation; (3) compltance with other 325

applicable laws, and (4) minimizgtion of =™
adverse effects. The guiding precept of , 2%
the guidelines is that discharges into

the owner or operator can demonstrate -,
that such discharges: {1) Are TR
unavoidable, Le., thers are no .
practicable alternatives to discharging . *~
in wetlands; and (2) will not causeor *°
contribute to significant degradation of



Federal Register / Vol. 53, No ‘158;'Tuesday. August 30, 1988 Iﬁ Propo'ied Rules.-ﬁ o

33331

_—

S etlands. In particular, the guidelines
¢ identify Hlling operations in wetlands a3

. gmong the most severe environmental

" impacts covered. Far this reason, EPA

" Lelieves that these guidelines should be

wed to provide the basis for today’s

proposal. Moreovez, these

in keeping with Agency po

§ ' EPA programs

shall be permitied i there is a
 discharge would less adversely impact

" -on the aquatic ecosystem, so long as the
. alternative does not have other - -
c significant adverse environmental -
consequences.” An alternative is

feasible, i.e., capable of satisfying the
basic or overall prrpose of the proposed
project, teking cost, logistics, and
. technology into consideration, For
activities that are not water-dependent,
ie., do not require mocess or proximity |
to wetlands to folfill their basic purpose,
the guidelines further provide that: (1)
Practicable alternatives that donot
“involve wetlands are presurned to be .
available, unless clearly demonstrated
otherwise; and {2) where a discharge is
proposed for a wetland, sll practicable .
slternatives that do not involve a O
discharge to & wetiand are presumed to
bave a less sdverse impact on the
aquatic ecosystem, unless dearl?r :
demonstrated otherwise. Both of these
rebuttable presumptions place a burden
‘on the permit applicant to demonstrate -
that no practicable alternatives exist. -
In addition to the practicable
b b S b o
-peq &t "no e 0 ed or
. Kl material shall be permitted which
would cause or contribute to significant -
. degradation of the waters of the United
States,” including wetlands {40 CFR -
230.10{c)). Under the guidelineg, effacts
coniributing to significant degradation
considered individually or cumulativaly
include significan! adverse effact or: (1)
Human health or welfare; (2) life stages
of aquatic life and other we : :
dependent wildlife; (3) e ..
ecosystem diversity, px;rl:ﬁvity. and
stability, .g. a wetland's capacity to
assimilete nuirients, purify water, or

recreational, aesthelic, and economic
~ values, . : et
Third, § 230.100{c) of the guidelines ;'
states that a discharge of dredged or fill
_materin) shall not be permitted {f it: (1)
.Causes or contributes to violations of
any State water quality standards; [2) |
violates epplicable toxic effluent -
- standards or other Clean Water Act

7 delines are '

}. maintaining consistency among different.

1 The'guidelh;es in 1230.10(.1 state that
“no discharge of dredged or fill matgﬂd .. been taken

to
3 _ adverse impacts of the
. practicable alternative to the proposed

“many types of actions that cen be

. undertaken

eilects of discharges of dredged or Bl

* ‘matedal. . . - '

practicable if it is: (1) Available and (2)
destroys the wetl

. cannot be restored due to the

- . complexities and fragility of the B
. m EPA also guevellgst is
ty. - Nreﬂﬂﬂe e ecologi .
. function of the remaining wetland at an
axisting facility. Thus, unless the owner
- ..or operator can make the demonstration

-._specified in § 258.12(s), new facilities
- and latera! expansions of existing

reduce wave anergy, and (4) . e

- pregumyptions make the
" analysts » ¥igorous test for the MSWLF

Sgéﬁonaﬂ?ltnndarda. (3) ]eof:ard.iien
species or habitat protected under the

- Endangered Species Act: or (4) violates
" ‘any pequirement imposed by the
_ Secretary of Commerce to protect

' mirige sanctuaries under the Marine
. irntecﬁo_n. Research, and Banctuaries

a permit should not be issued unlass

‘appropriate and practicable steps have

minimire (K:tantial :
wetlands [40 CFR MMd#gus;pi:;?H
we! ,

of the n.kie.u.nu lists examples of the 7

to minimize the adverse

"~ Because construction of a new landfill N
' * unavoidable impacts on wetland valaes.
. The guidelines k!apﬁfyanmnbgof .-

[} isa operation, it .
which generally

fadllities into wetlands are banned. This

- demonstration is stmilar to those .

fopact ot the aquatic scogystem. These
aiternativos

owner or operator to meet,

- - Berond, the MSWLF ownerar -
1 operator must demonatrate thet siting

" the landfill in the wétl&ﬁ’mﬁﬂot cause
“or tongribute to “significdhed)

degradation” of the wetlands, as defined

- in 40 CFR 230.10{b). Third, the owneror

eperator must engure that siting in the
wetlands does not violate any :
provisions of the applicable laws

ST S ‘ - specified in § 230.10(c}. . ..
Moreover, the guidelines provide that - "F s

Fourth, the MSWLF owper or

operetor
‘must demonsirate that, if the MSWLF s

sited in the wetland after satisfying &0

CFR 230.10 (a and {c). te
ot practiesble shps pavs born miten.

- to minimize potential sdverse impects of

the MSWLF on the wetlands. These may

- include carefnl decisions with respect tn
" the solid waste to be disposed of, any

tective technology emplo:
ll:':::mim:l to plant and lmn{ed'

populations, and measures thnt;nitiga‘t:

possible measures. . - .

Fiozlly, the owne? or opetstormust -
show that sufficient informationis -
available for making reasonabls - “iy-
determinations with respect to these
demanstrations; otherwise, the owner or
gperator tammot make the - -~ ualify for

emonstrations necessary to q
the waiver o the ban. This Jast
requiremnent places the burden for <" 7.
m the required demonstrations

established by EPAin thesoction ..  squarely on: the MSWLF owneror -~
404(b}{1) guidelines at 0CFR 23010 o .- e
- The tmportance of these demonstrations EPA recognizes the burden that these
is discugsed below., requirements place on the MSWLF.
.. Withregard to an owner or operator  owner or operator whe wishes tosfte &
who wishes 1o site a new facility or - pew facility, or expand an existing tme, _
and sn existing b in wetlands, - in wetlands. EPA believes, however, .- =
today's proposal essentielly adopts the - that the nation's wetlsnds are sensitive
. ‘restrictions on discharges contained in . - ecosystems that merit the protection - - - -
§ 23010 of the puidelines and requires - afforded by these reguirerents, For this -
them tn ths form of prior demonstrations  reason, the Agency proposes thatno -
to bamads to the State. Fallure to make  new MSWLPFs (including imternal -
-any of the following demonstrations will  expansions of existing MSWLFs} should
- bar the MSWLF from being sitedina . be located in wetlands unlesa the =
-wellands, e 0 e 0 0 0 MSWLFs meet the stringent walver (7
First, tha MSWLF owner ot opetator . requirements. Comments are tequested '
-+ - mustconsider and evaluate altemative * on the proposed ban andon the . -
sites outside of wetlemdaand | . - demonstration Criteris for the walver. |
. demonstrate that fio environmentally Since the EPA section 404(b)(1)
acc.mtable “practicable alternative” fs  guidelines are prospective in nature,
. swvailable, As discuseed above, . - they donotaddress, arepply ta,the " . .
- § £30.10{a) of the guidelines provides question of existing facilities locatedIn’ .
guidance ot the meaning of the term wetlands. The issue is whether, and to*
:“practicable elternatives.” Since a - -what extent, the revised Criteria should _
landiill is ot 2 ‘water-dependent prohibit or otherwise restrict the - ..
.activity, the guidelines presume that: (1)  operation of existing MSWiFs. - = .-
Altematives that do not involve locatin EPA recognizes that requiring existing
MSWLFs fn wetlands are available, and  MSWLFs in wetlands to elose would oot
~{2) such alternatives have 2 less adverse  generally reatore the scological function

of the wetland. Farther, requiring - .- -

- axisting units in wetlands to close wold

adversely imapct waste disposal - -
capacity. EPA estimates that

. spproximately 8 percent of afl MSWLFs ;,

are In wetlands. This estimate was

ARIGZ620
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developed by correlating ma l-of . faults {surface faulting) and ground " furrows, and fault traces on ycun'
‘wetland areas with MSWLF locations. motion (shaking), es well as secondary  surfaces with ground-water barie:
< The Agency welcomes additionel data effects of the shaking such as ground or'  marked by spring alignments and.4

that commenters may wish to supply sofl failure. Today's proposed standard  vegetation contrasts. = ...
conce the number of MEWLFs sited  is designed to protect facilities from EPA's definition of “fault” is inte
in wetlands. deformation (l.e. bending and warping 44 include main, branch, or secont

In developing the wetlands of the earth's surface) and displacement  p,..0 iy definition would inclnd
requirements for this propesal, EPA {i.e., the relative movement of any two both faults that sppeat at the surfa
sought to balance the need to protect the  sides of a fault measured in any and those that do not have surfacs =
fragile ecosysiem with the practicable direétion) of the earth’s surface that - ‘

capability of owners and operators of occur when the fault moves, The best ~ SXpression (including the small fauliéjig
MSWLFs, EPA recognizes that in some protection for MSWLFs s to avoid faults ~ planes associated with surface faults)}'¥s

parts of the country, large aress fall . subject to displacement and the zone of _ Because only faults thathave <=
within the deﬁnltti?n of wetland. In these deftj:muﬂon. d . - experienced displacement in Holc
areas, a ban on the matntenance of The Agency ls not proposinga ~ time are of concem in this standard, x )
existing facilities in wetlands could standard for existing MSWLFj located subsurface or surface fault that has tot¥s
have great detrimental effects on waste  over faults, EPA considered requiring disturbed the Holocene depoaita s
‘management in communities and could  existing units located over faults to included in the definition. ~ .
possibly encourage inadequate " “close over a period of time; however, . In some areas of the country, " -
. alternatives to be implemented. insufficient information exists that Holocens deposits and landforms ar
For existing facilities, EPA s not - would justify the closurs of these vnits. - yearcs, such as areas whers glacial”
proposing to require closure and/or - EPA req&:eltl comment on this issue. activity has strippéd the surficial g
removal of waste. The existing Subtitle The effects of deformation drop off cover and left highly resistant rock, sg

C standards do not specifically address - rapidly as distance from the fault -
wetlands, but the Agency intends to increases. Since the Seatelt degree of m ﬁm’dﬁm and
" propose revisions to these standards fn .  deformation occurs along the fault with - evidence to canclusively dstemi:;u
the future. The Agency believes that the greatest dizplacement (nsuslly the - whethet thers has be ¢ faudt *
closure and/or removal of waste is not ° main fault), the farther away the ct:’ . et h'g :i "g "°°:ef Ung
viable for MSWLFs located in or MSWLF is from the main fault, the less  2ctivity.In these ‘1“' onam.mmm
adjacent to wetlands because this likely it will be affected by deformation, 3eismic epicenter plots and historic
approach would result in significant . Studies of main fault traces (Le., faults records may be needed, and - .. -4
impacts on disposal capacity and cause - that had most displacement in an area) . . identification and close examination of iy
major disruptions in current municipal : suggest that most deformation occurs -+ possible fault-relsted features expressed?
solid waste management. Thers would  within 60 to 90 meters of fsults that have in Plelstocene and older deposits may 38
be reduced capacity if MSWLFs located  had displacement in Holocene tims. be necessary as well. i3
in wetlands were required to closd and  Since the B0-meter setback is measured In 1578, the U8, Geological Survey -
siting of MSWLFs in thoge States wh from any fault, not just the main fault mapped the location of Holocene fault
lsrge areas are included underthe . . irace, EPA believes thata60-meter ~ in the Unitod States {Ref. 2). Maps of '
definition of wetlands would be . distance from any Holocens fault - identified Holocens faults fn the United
substantially hindered. The Agency - {surface or subsurface} would de '« giates also are available from the States
believes the approach proposed todsy ~  ample protection againstthe efects of 1 californie and Nevada. Basedon ..
for existing MSWLFy in wetlands ormation. If a facility is located near 4., maps and maps of MSWLPs, EPAL 3
properly considers disposal capacity -  a fault, contalnment structures (linars, estimates that 38 :
concerns and the practicable capability  leachate collection systems, and final are in counties that coptain faults that

of MSWLF owners and operators. - covers) may be inadequate toprevent . - (0o o o e Holocens,
4. Section 258.13 Fault Areas x‘;‘m:fn';léd wl :a]':.h?dlhh mque. us putting a large number of MSWLFain . .
EPA proposes to ban the siting of new  (Owtside-of this zane, ground motion will potentially threatened areas. However,
units of MSWLFs in [ocations within 60  bg less severe, and contatnment the Agency does not have data showing
meters (200 feet} of faults thathave had  structures designed to withstand ground  bow close landfills located in thess
displacement in Holocene time, (The motion, as specified in § 25824 - -  counties are to the active faults. ~oH
Holocene i3 a geologic time unit. known  (described below), should be adequate - The curreat Subtitle C regulations for .3
as an epoch, that extends fromtheend to protect human health and the hazardous waste facilities have the

of the Pleistocens to the present and environment. same location restriction being “‘ :
includes approximately the 1ast 11,000 ~  Holocene faults are faults that sither in today’d rulemaking. The gl

years.) This requirement would be were created or experienced believes that this standard alsa is ety
consistent with the existing locg,jon lacement in Holocene time. The appropriate for MSWLFs becauss faults 4n2%
standard for hazardous wasts ties ts are a concern because the . also present concerns relating to failure °

under Subtitls C; EPA has concluded ogic evidence indicates that faults tract MSWLFs. — 2%
that it is appropriate to impose the same Sﬁ: have been moved in recent times, :: m‘tal::g: 'Agm beﬁ,:vu that :‘ e
" requirement on MSWLFs because EPA ta,d Holocens time, are the cnes - similar ban is within the practicable RS
believes that faults also may adversely  most like Lto movs in the futwe, Faults: ., ebility of new MSWLFs because the -
affect the structural integrity of that have had displacement in Holocsns - arga of the nation within B0 meters from =2
MSWLFs. ‘ tme are easler to identlly and datefn 100 0ng fault, Le., the banned area, i 5L}
Earthquakes present & threat to public  the field than clder faults because this . 0 W°Fp n nton both 2 =%
safety and welfare in a significant epoch produced recognizable geological - i reque: d“i“m’ﬂm ]
portion of the United States. Damage depoaits, and ercsion and deposition 8 genera’ concep % :l oca dihe >
and loss of life in earthquakes occuras  surfaces. These faults are identifiable by restriction based on fa d: areas and the ** 3
a result of surface displacement along fault scarps, offset streams, mole tracks,  specific 60-meter setback requirement.

AR10Z62! E
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s Section 258.14  Seismic Impact Zoﬁég

Today's proposal would require the
ewner or operator of a new MSWLF unit
in 4 seismic impact gone to design the
gnit to resist the maximum horizontal |
acceieration in bard rock at the site. ~
Seismic impact zones are deficedas
greas having & 10 percent or greater
. probability that the maximum expected
b horizontal acceleration in hard rock,

“vexpressed as a percentage of the earth's . '

_gravitational pull (g), will exceed 0.10g ..
.m 250 GArs. e . )
The National Oceanic and

Atmospheric Administration and others
I bave documented structural damuges

* pesulting from earthquakes. The

potential for damage to MSWLFs from ..

- sarthquakes can be deduced from
similar structures damaged by
sarthquakes. Buch damage includes -
eracks in foundations and complete

g collapse of structures. EPA believes that P
_ the edverse impact of siting MSWLFs in -

seismic areas justifies the need for s
comprehensive standard to prevent -
releases from these facilities. Types of -

- Rallure that may result from ground

motion sre: (1) Fallure of structures from - ] -
" -.Maps depicting the potential seismic
_ activity acrpss the United States at a

ground shaking; (2) fallure of unit
comporeats due to sofl lquefaction,
liquefaction-induced settlement and -
landsliding, and sol! slope fafluré in .-
foundations and emb ents; and (8)
landsliding and pollapse of surrounding -
stmuctures, The background document

2) provides examples of the potential
adverse effects on MSWLFs that may
" occur in selsmic impact sones. The
Agency believes that these failures may
resylt in contamination of atr, ground
watér, surfece water, and soil, e
. Therefore, in order to protect hum
health and the environment, all \
containment structures, including any
liners, leachate collection systems, and
+ surface water control systems at new
MSWLFs, must be designed to T
withstand the stresses created by peak
.. ground acceleration at the aite from the
maximum earthquake based on regional -
. studies and site-specific analyses.
. The Agency’s propesed requirement
translates to & 4-percent probability of . -
exceeding the maxdmum horizont '
acceleration in 100 years. The Ag;ncy
- - believes that the areas affected by the
- proposed “seismic impactzone” ©  -:
" requirement represent the areas of the
United States with the greatest selsmic
risk, and, therefore, this proposal would
be protective of human health and the -
environment, - ... .. . 77 :
The proposed performeance -
requirement would minimize the risk of
slope and liner failure due to selsmic -

‘activity. By minimizing the risk _of failure -

.-Holocene time) to protect sgeinst

_ ' releases of wastes from facility failure -
. due fo fault rupture, this standard does

not address damage that may ocourasa -

result of sarthquake-induced ground - -~

- individua! MSWLFe sh
" by the owner or operator, subject to

. of the landfill slopes, the potential for

" - exposure of solid waste to the :
.atmosphere and the possible .
- contamination of run-off by contacting

osed solid waste also would be

reduced. The Agency further believes . -

that today's proposal would reduce the .
potential for contamination of d

‘water beneath the landfili resulting from

Although '} 258.13 of today’s proposal

would prohibit siting new units on or .
‘adjacent to active Holocene faults

{faults that have bad displacementin

motlon. Studies indicate that ground
motion {8 more important as a fajlure .

”  mechanism than fault rupturs, and not .
all sarthquakes are manifested by
surface faulting (Ref 2). Ground motion

resulting from uakes without .

*'- . associated surface faulting has been .
found in some cases to be two or three
times that gssociated with quakes with

fa“!ﬁng_ s

constant-probablility Jeve] have been

O grepared (11.8. Geclogical Survey Open-

tle Report 82-1033). The maps indicate

' - that certain portions of the wung are
: * at a higherlevel of seismic than
. Supporting this section of the rule (Ref. |

other areas. Far sxample, portions of the
eastern U.5,, although not subject to
frequent sarthquakes, are at a higher
leve) of selamic hazard than portions of
the western U.S, -

- The process of designing earthquake- .
., resiytant components may be divided -

* . Into three

- axpected

s: (1) De ‘

gk ground acceleration at .
the site from the maximum quake, based
on regiozal studies and site-specific .

- selsmic sk analysis; (2} determining
_-site-specilic seismic hazards (e.g., s0il

. liquefaction); and (3] designing the . :
- factlity to withitand peak gdu:d

. #ccelerations. Varlous me for
.- .accomplishing the above steps are . - -

aveilable, Methods appropriate to

d be selected

-State approval. " ¥ f
While the exisiing Part 257 Criteria

" and current Subtitle C requirements do
_'not address seismic impact zones,

additionallocation restrictions for

-~hazardous waste disposal facilities
-.* under Subtitle C of RCRA are being
' developed, #id a standard consistent

with today’s propossal is being
considered. 'ﬁle‘ Agency believes that
this standard is appropriate for

MSWLFs because the concerns relating '
AT v C

-the same for any landfil}

- {Ref. 2). The impacts resulting

to failure of containment & 03 are

waste type. The Agency reqiests
comment on the approach proposed
today. f T :

8.Bection 258.15  Unstable Areas

" [EPA is proposing to require owners
- and operators of new

sxisting _
MSWLF units located in unstable areas

' to demonstrate 1o the State the

structural stability of the unit. This - .
demonstration must show that - - -
eering measurea have been

* - incorporated into the design of the unit
_. to mitigate the potential adverse impac?s

on the structural compenents of the unit
that may result from destabilizing
Siructural components include liners,
leachats collection systems, final
covers, and run-on and run-off collection

" systems. Facilities located in unstable

areas may require extensive repairs
and/or corrective action following the
occurrence of a natural or human- :
induced destabilizring event. EPA has .

. reviewed documented events that
. flustrate the problems of locating waste

management units in unstable m .
natural or human-induced destabilizing -
events observed include rapid - :
dispersion of contaminants over a large
-area, contamination of manicipal water
supplies, and seepage of contaminants
into basements, - - - - .

. EPAisproposingtodefinean -
unstable ares as a Jocation that is . .

-gusceptible to natural or buman-induced

. avents or forces capable of impairing the
. integrity of the landfill structural- -

-compaonents responsible for en
releases, These l:l'en could mde??lg}

- ‘Subsidence-prone areas, such as areas
-subject to the lowering or collapse of the

land surface either locally or over broad
-regional areas; (2) areas susceptible to
mass movement where the downslope
movement of sofl and rock under - ..
gravitational influence occurs; (3) weak

- and unstable solls, such as soils that

lose their ability to support foundations .

* as & result of expansion or shrinkage;

and {4) Karst terraing, which are areas . -
where solution cavities and caverns

.- develop in limestone or dolomitic

materials. ' e
National maps are svailable that

_Jocate Karst terraing and landslide-

susceptible areas, but weakand - .-
unstable soils and subaidence-prons

. areas appear to be mapped on -

individually or at the local level. Thus,
-identification of existing MSWLFs in

" these unstable areas, and determination

of whether the proposed site of a new
MSWLF is in an unstable area, would

ﬂﬁl@2622



33334 Federal Register / Vol. 53, No. 168, Tuesday, August 30, | isaa / Prop' osed Rules: -

take place on a case-by-case basis inoperable, and possibly‘ alterthe being considered. EPA believes th

whibre geographic delineation of these ground.water flow. ' today's standard fs appropriate fm
O(thrpan is not available on & national Karst terrains are areas underlain by '~ MSWLFs becauss the concerns relatin

stale. limestone and dolomite and often are {o faflure of containment structures

" A detailed description and discussion  characterized br extensive solution - the same for any landfill regardless of 7708

ojeacge(:’fthutypei;o‘fium backg::'nd mmf &%mu . wasts type. ot

identified is contained in a ‘ orma which may occurin - *  Because failure of existing unt

document (Ref. 2) and a brief certain types of Karst terrains, can remllo:f“d.sm evgnnt'-h .“

summary
of each typoandthepownﬁal threals to
MSWhLFi; follow. thoss

Subsidence-prane areas ars

subject to surface sohsidence because of -
natural subsurface conditions, such as
Karst formations, or human-made

. subsurface activities, such as fluid
withdrawal or mining. Subsidence ata
facility can result in rupturs,
deformation, or other damage to liners
or final covers that may release waste
directly into the environment.

Areas susceptible to mass movementy -

incinde arcas with evidence of ongoing
slope failure; areas whers & small
:inm i; :'hiuw stress or 2 small -

ecraase ar strength might cause
slope fsilure; areas where geologically
similar locations in the sama general
areas have failack and areas in the
vicinity of pre-existing slope failures.
Susceptibility to mass movement is
determined from geotechnical and
geologic studies.

“Mass movement” covers a variety of
slope failures and rapid movement of
materials dms!opc by gravitational
influences including landelides,
avalanches, flows, creepas, solifluction,
block sliding, or a combination of these.
Mass movements are cansed by
imbalances between the forces of
gravity (shear stress) acting on the mass
of soll or rock compozing the slope and
the shear strength of the mass. Human
activity and natural events can Increase

. thuhearmuacﬁnsunthcmmnndl
or reduce the mass’ shear
thereby causing failure. Human-induced
causes of mass movement includs, but
are not limited to, construction :
operations, seepage from human-made
d;mnoeo of x:vatu“md stormw:lm
atnage. Naturally occurring alope
failures may be caused by large volumes
_of water from intensa rains or melting
snom. vibnﬂonl &nd shock waves
A o e of
ze/thaw cy es, Or intense
lolls Mass movement:.n ;vhethu
occurring or induced, can
cm-y a facility downslope, rupture a
facility in place, or destroy facility
control and monitoring systems.

Weak and unstable soils include
unconsolidated deposits subject to
differeatial and excessive settlement.
This movement under and around a
facility can tear liners, rupture dikes,
render leachate collection systems

. presence of expansive

‘conaistent wi

cause repture of unit liners and covers, -
and can result in collapse of the facility,
Karst larraing also promote maore ra

movemani of leachats from the lan

*: due to axtensive fractures and

- secondary

. gverlays of Karst areas and MSWLF
locations, EPA estimates that 4-percent

ty. Bazed on map

of all existing MSWLFs are in Karst
terrain; however, not all Karst terraing -

* would be considered unstable under - .

todsy's proposal
Underpgnpropoudraqukemmt.thc

owner or oparator of 8 new MSWLFP

must determine, and demonstrate to the

--Sut&thatthomtgmadmlhmt :

subject laany of these desta

events, This should
maintained in the facility fils by the
owner or operalar as part of the permit
application. The follo !actorl oo
uhould be considered in

whether an area 1s umtablc' m

conditions that may result in significant -

differential sattling reaulting in damage
and fahi!l;n of dikes, berms, or e the
containment structures (for example,
rSays that expand
when wet and shrink when dry): {2)
geologic or geomorphologic features
such A8 MA5s-mOvement-prons areas,
Karst terrains, or fissures that may

" result in sudden or nonsudden ground

movement and subseguent fajlure of
dikes, bermas, or containment stroctores;

subsurface)
areas of extensive withdrawal of Dil.
or water from subsurface
ormations or construction operations
that may result in sudden or nonsudden
movement and subsequent -
ure of dikes, berms, or containment
structures; and {4) any other featizes -
that historically indicate thet a nataral
or human-induced evert may impair
engineered stroctures of the unit and for
which protective measures cannot be
designed to withstand the event, such as
vog:l; acﬁﬂt{t:’reat. "
pro to require this case-
by-case determination of instability
because of the difficulty of clearly
delineating unstable areas on a broad
scale. EPA belleves that case-by-case
decisionmaking allows the soundest
analysis under the circumstances.
Subtitle C currently does not address
unatable areas: however, the Subttle C
rules are reviewed and standards
today's proposal are

.. continued operation of such units wo

. closurs, the owner or operstor of th

: _ weastes would be a great burden and -:
. expense o owners and operatars and

- of a phase-ont period, the appropriate -+

numberof

- gite and construct a
" MSWLF within five

the

ARICe0ZD

threats tnhumnq
henlth apd Iﬁ

is proposing thnt units that unmt ?
the structural stability demonstration b
closed over time. In EPA's view, - -2

EPA 18 propo '-
unsiable areas ouwithhnuyem :
theeﬂecﬁwduhaﬂhlmh.!!pon

facilities would oot be
rizks, and EPA belioves removal of the

wouldexceadthapncﬂubhcnpabﬂl
of the regulated community. -
EPAhuoeleetcdﬁwyamua
phase-out period based upon the belief ;3
thatﬁnyeanhadequhﬁmfor
proper facility closure and for aiting an
construction of a new {zcility inan ~T
acceptable location, The activities that 7 4
EPA expects to occur during this perod:
includs hydrogeologic investigations . .
andsiuselwﬁm.hnqumﬁﬁon.md
design, permitting, and construction of .,
th.mfadmy The Agency is unable &
toesﬁmahthouumberdfadﬂmm
would be affected by this
EPA requests comments on the concept!

I of tha haso-om lndthtl
ength B! period,

EPA recognizes that.hwmocnmll
may not be poasibls to find a suitabls .
replacement

this sitnation, EPA il.n“ |
sitas a

h&nuqdrdpmghn
would owthasuutomd(butnd-
waive) the five-year period if no . )
“practicable alternative” is available . : R
mdifthommMSWmtwmnot By
pose a substantial risk to human health -2 '
mm-mmmm R
believes thip variance is & te and

" justifiable under ucﬂnnlmodl!m

deseniihoeh R
"pnctica e capa B es
m ly with the Criteria. The variance- 4’
atlow for State flexibility to i
determlmthnlengthdthoﬁm.
extension and to require any interim .

I B
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controls necessary to prbléct human - or eliminate the p;i;lbllity of the release regulated hazardous wastgwé&%at
realth iam'.l th; E\;‘l;onment. During ﬂ:e of contaminants to the environment). tl:; d:‘acilit{. The Smtel may :
exiension period, the owner or operator -, co.iioh ‘9us 20 Procedures § additional program elements. ,
would be responsible for meeting all . : slor The random load checking program is
viher applicable requirements in today's %ﬂ?:‘ us \he Receipt of Hazardous _ a cructal deterrent to illegal disposal.

sal. ) .
pﬂl’np%ei:iding whether to grant a o

variance, EPA would expect the State to

- gonsider whether (1) it currently is not
_economically feasible to find, develop,
and operate a new site; (2) it currently is
- not logistically feasible to locate a new

MSWLF in a more suitable area (e.g., the

only suitable property {g alread,

X  developed or (s located too far from -
. collection centers); or (3} legal barriera
exist to the siting, acquisition, or '
operation of the

. (e.8 jurisdictional restrictions do not .
sliow wastes from one municipality to
be dispased of in the jurisdictionof
enother). If such conditions exist, and
the risks associated with continued

operation during the axtended period of -
e -'the Federal Insecticide, Fungicide, and

Rodenticlde Act J and
" regulations in 40 |(.l:’!'!.I‘-IIRI‘;:J.-t 165, Today's

_time do not pose undue threats to

" buman health and the environment, a
varianca may be appropriate. A specific

risk level is not being proposed because

.the Agency believes that such a decision -

is best left to the Gtates, who must
weigh the various ajternatives, .
e Agency s that States '

- mey Interpret the abave criteria in
various ways, and that decisions may be
based on site-specific conditions. The -
Ailgle believes tha! this is appropriate,

. since
~ than EPA to delermine whetber a

specific facility should be granted an - -
- .. categories 6f PCB materials. Such
: materials include drained PCB-

extension, . R :

" Although it may be difficult to site a

- new MSWLF within the proposed five- -
year period, EPA does not intend that

. States grant unlimited time extensions -

- 10 units located in unstable areas.

Various aiternatives, such as 3

regionalization of disposal facilities,

~ recycling and source reduction,
municipal waste combustion (Le., - .

Incineration), and the use of transfer

‘stations, are available to mgbe

" wastes, These alternatives can be used

{o overcome snvironmental, jogistical, .
“*legal, or economic barriers to siting new
o - ., capacitors fre uenﬂﬁ are found in

landfills. - . .. T
- - EPA requests commnents on whether
* other location restrictions such as these
- -or others in addition to those proposed
lodzy should be imposed for MSWLFa, |

C. Subpart C~Operating Criterio
The requirements of this Subpast
would apply to all new and existing

MSWLFs. These requirements address

.. dey-to-day activities, suchas . .
. dpplication of daily cover (necessary to
‘reduce immediate threats to public.

health), and Jong-term activities, such as

q Post-closure care (necessary to minimize

ndfill in suiteble areas ;
* rate of less than 100 kg per month),

States are in a better position
.- Substance

. microwave bvens

_ notifying thq

. _Beé.tlan 258.20 of today's proposal
‘would require the owner or operator of

“an MSWLF to implement & program to
. detect and prevent attempts to dispose

of hazardous wastes | ated under

*Subtitle C of RCRA) and PCB wastes a! '

the facility (regulated under the Toxic

_ Substances Control Act). EPA does not -
_ intend for this regulation to limit the
legal disposal in MSWLFs of very small

. Qunntlaragzenerator [VSQG) hazardous

8

waste rdous waste generated ata

certain wastes containing PCBs at -

‘concentrations less than 50 ppm, and
 ampty pesticide containers that have
b&emopeﬂy rinsed in accordance with

1 instructions as specified under

proposal also does not restrict the
disposal in
exempt from EPA's bazardous waste
rules: however, the Agency strongly

- endorses HHW collection programs and
“tecommends '

management of
collected HHW in hazardous waste
mana&ement facillties. o

- With regard to the disposal of PCBs,

ations promulgated under the Toxic

trol Act (TSCA) specity
MSWLE disposal as proper for limited

contaminated electrical equipment (f.e.,

.- equipment that formerly contained 50 to

500 ppmi of PCBs in dielectric fluids),

-drained hydraulic and heat transfer
. - equipment, and “PCB articles” (see 40
-~ CFR 761.3 and 761.80(b)(8)) that

reviously contained 50 to 500 ppm of
s and that have been drsined of

. - free-flowing Yiquids. Most significantly,
- allow the disposal in MS
. tapacitots”

ations generally

s of “small
t contain less than three
pounds of PCB dielectric. These small

fluorescent light sts, high-intensity
discharge lighting power supplies, and a
variety of consumer appliances, such as

Measures that MSWLF owners and

" operatgrs must incorporate in thelr

to exclude receipt of

- .. bazardous waste include, at & minimum,
random inspections of incoming loads,

. inspection of suspicious loads, '

,recordkee}:ms of

ction results,
training of personnel to ¢
hazardous waste, snd procedures for
proper State authorities if a

INTE

MSWLFs of HHW, which1s .

air conditioners.

Such a program might include = -
designation of an inspector to examine
several random loads throughout facility
operations. The loads could be

" discharged at & designated location

separate from landfilling operations,
broken down with hand tools. and
visually inapected for indications that
suspicious containers may hold Subtitle
C hazardous wastes, The rule could
require that records be kept of each load
inspection. The records should include

-"the date, time, name of the hauling firm,

driver, source of the waste, vehicle

{dentification numbers, and &l -

obaervations made by the inspector.
- Each MSWLF would be required to
train all necessary personnel to identify
otentia} sources of Subtitle C .
zardous wastes. At s minimum, this
should include supervigors, spotters,

- designated inspectors, equipment
-gperetors, and we

station atlendants,
The training should emphasize
familiarity with containers and labels
I:mically used for hazardous wastes and
other hazardous materials. If Subtitle C
hazardous waste is found in any load

- {nspected, or otherwise found at the

facility, the owner or operator should T

" promptly notify the Btate. The owner or

operator should cordon off the area
where the material was deposited and
meke efforts to carry out proper

_cleanup, transport, snd disposal of the

material at a permitted hazardous waste
managem;nt acitgity. o L :

* In developing this proposal, EPA .
considered specifying the program in

- detail, delineating all activities and

cedures needed 1o exclude -
azardous waste. The Agency decided
against a strictly defined program -
because sach landfill will receive

. different amounts of waste that could .

contain questionable material. Today's

- proposal gives States and MSWLF -

owners and operators flexibility in
implementing this requirement. .

2, Section 258.21 Cover Materlal .- *

Requirements ~~ -~ .
EPA proposes 1o strengthen the cover ~

material criterion imposed under -

§ 257.3-8 of the existing Subtitle D .

* Criteria to require the applicationof .-
. guitable cover material at the end of - -»*

each operating day, or at more frequent
intervals, if necessary, to control disease
vectors, fires, odors, blowing litter, and - -
scavenging. MSWLFs receive wastes
that consist of a wide varietyof -
materials. In particular, such facilities.

ARIOZ62L
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Juweceive wasles that contain putrescible
materiala. Ay discusned in the
baclgrownd document Tor thiv section of
the propesal (Ref, 3), the disposal of
such materialy in MEWLEFs resudts in
conditions. conducive 1o the harborage
of rodemts nncl other disease vectors,
EPA i propesing Unie mequizemest
because problemans nosocintod with
puteescible woste ng MSWLEFD are
allevinted in part by cover matetial, In
adclition, 45 States and Territories
reguine daily cowver, moggeaticg that thin
in. nm effective procedure snd that, by
not requiring daily cowver, the corrent
Criterin mne mot aoficient,

Cower materinl serves several specific
parposes for protecting hommn health
mrnd! Ure envodrommeents (1) I helps fn
disease vector and rodent contool (2) it
helps comtain odlor, litter, nod air
- emisaions, which may thremten human,
hmehumﬂvmwwmmmmNnmeﬂrhv
aeotheticatly displeasing: [3) i lessenny
the vial el wprend of Heew; and (4)
reduces indilteation of enimwster by
increasing ran-off nnd thereby decreasen
leachate genevation and sueface and
ground-water contamination. Ay an
additional benefit, cover enhamnces the
pite appenrance and atilization afer
eorapletion, B

EPA has notepecified the type or
anmount of cover material W be nged,
leaving the determination of “suitable
material” and mindmum depth up to the
State; however, EPA recomnmends that o, -
six-ineh depth of compacted earthen
wiaterial be weed qo cover material.
Tests have shown that ¢ inchoo of
compacted sandy loam provent fy
emmergence; daily (or move frequent)
cover hag been shown to reduce the
attraction of birds and 10 discournge
rodents frou burrowing into the wagte.,
I addition, 48 Staten and Territoriea
alreacly specifically require 0 inchens of
daily cover pod it is conmidered oo
acoepted practice al most MEWILFR
This ancl other aspects of cover material
are discuseed i the background
document for thia section [Ref. 3).

Taoday's praposal allows the Statea 1o
temporarily waive the datly cover
requirement on o case-by-cune basia in
the event of extreme seasonal clinate
conditionn, such ne heavy maow or
severe freeing, that make meeting the
requinement impractionl. This provision
would allow the State W consider the
practicable capability of the regulated
community. EPA requeats cotnments on
the approprinteness of the frequency
nn&dmpmuMkaMmeMMmMmmumdcmt
whether there are other reasona lor
exempting daily cover. EPA alvo i
requesting conomenty on the 0

u!' "‘I’ l'

meceptability of cover materiale other
thian earthen materials (e.g., foams).
3.

Section 258,22 Disease YVector Comtrol

Today's proposal would eequire that
each owner ar operator of an MSWLEF
prevent or control en-site disease vector
populntioms wring appropringe
techmdgoes to protect baman bealth amd
the envivormsent. This recquirement i
conpintent with existing | 257,98, which
tates that “[uhe facility or practice
whall mot exit or ocear unless the one
site population of disease vectors is
nindmdzed theough the periodic
application of cover nunteria) or other
fechricuen no BERrOpHRLe KO fm ko
Jprotet public healih,"

Mundeipal wastes are know to
contain pathogenic bacteria, parasites,
amal viraser Uhat com infect humane angd
animyals, Theawe wastens alao provice food
and harbovage foom podento, L, nod
mosquitoes that then tewnomit diseane
orgaeisns o bamans and andnaoele.

The peelformnmee seiterhon st forth in
this pection wemld provide States and
MEWLEF owemers and operaton
Hexibility in meeting thin requirenent to
accomenodate mite-specific differences hn
wvestors aud dn appeopreiate contee)l
technologies and mechonism, Todny's
proposed stanchued 1o control disease
wvectors is intemded W prevent the
facility froen being o breeding pround,
hinbital, o o feeding aven for disease
wactor populntioma, The requirements for
wactar contral o to be wnclertoken in
sojunction with the cover material
recuiremnents o § 256,21, Gover material
applied al ta end of each operating day
reclucens the availmbility of bood aosd
harborage for roclemts wmd other vectorn
nand thue may be adequate b most cases
to meet the parformance erlterion for
disease vector cantnol; hovwever, if cover
muaterial requizements prove naufficent
to enanre vector combrol, tuie criterion
wondel recpuiee tunt other slepa be talken
Ty the cwener o operator bo ensnee such
comtool, The backgrownd doctment for
thiis wection discusmss varions methods
for minimixing tivease vectors (Ref. 3).

4. Sectior- 250,28 Explosive Gaaen
(Control

The decompesition of solid waate (in
porticular, household waste) producen
methone, an explosive gas. The
ascoumulation of methane gae in MEWLE
structures or menrby off-site ptewstures
can reanlt in e and explosions,
dally tnjuring op killing employees,
usern of the dioposal site, and oceapanty
of meartry stewetures, i addition to
damaging conteinment structures
veoulting tn the exfesion of toxic fornes.
MwwnﬂbmﬂdmﬂwnmmmmmpmuMmﬂmnmm

[z

box

oy b e e

il
ul : ¥ "
:MmmmmwlmlMthUMpwmmlmmwmmmw”‘h“1
(Rel. 2). r

For muﬂﬂwnumnhrTHhaumnhhmhmdmnm
explogive gas criterion in § mL$ILM’ !

thre oviginal Subtitle I Criteria to garl 111
wmeﬂMwmmmMWWmmmwmm»ml t
MquMmemmmWMMmmmewﬁ b
bmmmhwuuﬂmnmwmmmmmmvM4u$mmmn “
mmmMmmpmmwmdlhrmeumeer -

Mmml[thMluwmanmLMmmmlmmmmﬂ1
I |
mmmmhnmmuu£W1ummimmmmwmmm' Ih
structures (eochuding gre oontol or -
IﬁleHMMwmmwNmemeJm%
MwmmumwﬂunmmnﬁmummmmwnmmMmmm 3
1|| ,
property boundary wil) become “uﬂ
manmmkuwmmdMmqmmmerbmmNMWw1
agatt off-pite sxplosions. The Agency:y
Hurther, the proposal inclodes
subanrtace anc fncility ateracheme gno

MMWMWIMHmnmumummmmmr
wawwmwMMwﬂmmmmem
presmgne at ase level Todey's propomm]
|mdermmmmwmmkImwmmmNanmmmM
nmﬂMmmqmmmummIMyHMMmmmvnhumm“
mmMﬁMwmmﬂMMw“MAmmmmW
mummmwumMWmummmmmmmMWmmdﬂM|ui
mmmMHMHmMnnmmudeanmmmmm
Bigure: for che Critexin on o snd
mecaopnized by other Feceral a mwmmmm
(Rek. 3 mmwwmm.mmJMmmwymmmMmmmm
thnt o 26 percent critesion was i
nnnecessnry at the property bhewmdiagy 6
besaana gaea nt o below the LEL wl tlp
“womewlint difffoned before pusimg o 05
For these reasons, EPA.-continnee to .ﬂ
LmMmmmmmJMmHHMMMmmmmﬂwmde‘ﬁﬂ
provide an axegquate snfety margin
ImdemmmeMmmwHmmMmevammmmnA
of humas headth and tee epvieonment m
mmdwumLNMmuummMmeMMWmmm
momitoring requinements and o i
mmnmwmmmlmmmﬂhmwmmmwunmmMHNMw
Hmmmqmmmmwm1hwummmumrummmmmtﬂ

gt talke necessary stepe Lo enpure
protection of homen health aond :
immediately notify the State of the levad sl
detected and the atepo taben to §
sy lvsacdch, Sach atepo sowld ineluda i
waenation nne werdilation of néfected
budldingn. In addition, e Ageacy i
propowing that the owner or operstor
wubit o renusdintion plan o the Sty
within 14 days of Henfta having boen
exceeded, This remedintion plan must
doscriibe the netues and extent of the
problem and the proponed remaedy.
IEI:|;||1::||:il|s1|| ol appropriate remedien
include fnotallation of interceptor goa
cotlection trenches, vonting in
neructuses, and subsucface gy
weithdrawal. The ewner or operator i
medhvmmMmmImmmmWMMMMuMmmJ
after State approval, !
HmmwwwadmmwwummHMﬂhmm
oosurred ao o peralt of methane
migration fom lnndfills, the Agency llbll!l
noted thot many of these incidents hawe " %oy %
occurred sinee promulgation in 1978 of = Il

.

il
.
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whe existing Criteria, which do mot
require routine gas manitoring. The

§ Agency believes of these

% mstances could bave prevented if
routine monitoring kad been conducted

the incident. This issus is .

" discussed in the backgrouad document .
{Rel. 3). Early wamning would allow the ~
owner or operator o take action to
prevent catastrophic events.

Because methane has been the
principal source of explosions
. EPA proposes to require monitoring only -

M for methane at this time. EPA may i
SR require monitoring for other gases if new
information develops ata latertime | -
. indicating that there are other gases that
pose problems; howsver, EPA curreatly
dot;u pot have ou!ﬁcignt i‘::fuoﬂrguuon on
ther gases generaled to requiring
mu and operators o monitor for '
. EPA ts proposing that methane .
" monitoring be eﬁzﬁucted at least
quarterly. As mentioned garlier,

" of potential methane build-up that may
that quarterly moxnitoring is &
.teasonable minimom frequency that
- sccounts for the seasonal variations i
subsurface gas migration'patterns, The
Agency recognizes that site-specific
_ ‘conditions may require more frequent

monit , 8.8
residential areas or enclosed in
structures, and sncourages States to
" require wdditional monitoring as
necessary. There slso may be limited
situations {e.g. in very remote areas}
“where less frequent monitoring may be -

sufficient. EPA requests comment on '
these situations and the appropriateness
of the mintmur monitoring frequency

specified in today's proposal. :
* . Mondtoring is intended %o ensure that -
the performance standard s being met

- uéigryhi?g & b!:\“mn:gmd and
< mpe e monitoring "

monitoring devices, but such an
approach would not allow the
consideration of site-specific factors in
‘establishing the approprizte monitoring
sysiem. The proposal would allow State
flexibility in determining the appropriate .

case basis.

Site-specific factors to be considered
¢..‘When determining the typeand
frequency of monitoring are discussed in
an guidance manual (Ref. 12)..

. Factors to be considered {n determining
- ihe type and frequency of monitoring
include: soil conditions, hydrogeologic
conditions surrounding the dispasal site,
hydraulic conditions surrounding the
disposal site, and the location of facility

% 10detect the dangerous levels priccto
0 | _ ‘

associated with solid waste disposal, - -

. lead to explosions. The Agency believes .

- points sh
en facilities are near

- monitoring requirements on & case-by- . ;. -
" different climatic eonditions to verify
', the readings. Where active control

structures and relative to propew: :

,. . boundaries. These factors control the

rete and extent of gas migration and are

" discussed further in the gnidance

manual (Ref. 32}, - o f
Ty AN

n

building has been closed overnight or

" for & weekend because these are the

times when the most dangerous
"uomi'lﬂonl are likely to exist. Bampling -

- .. should be done in confined areas where

g;u may accumulate, guch as in
sements, graw) spaces, attics near
floor eracks, and ground subsurface
‘utility connections. Gas recovery and
gas control equipment, however, need

- not be sampied. if all the readings sre

less than 25 percent LEL, the MSWLF -
would be in compliance; however, the
presence of ey methane in o facili
structure; even in concentrations
25 percent LEL, should be considered

" . problem that deserves attention and

steps ahould be taken to ensure that the
level of methane does not reach

" explocive bevels, EPA recommends that
- monitoring would provide early wamning .

continnous monitoring devices be used
in facility stroctures &t the landfill site.
" “For monitoring along property
boundaries, &t least two monitoring
points ghould be Jocated along the -
property boundaries closest to
residenices or other potentially affected
structures. The exact Jocation of these
hould take into account any gas-
permeable seams. In selecting the
sampling polots, some of the factors to
consider inchide dry sand or gravel
pockets, alignment with an off-site point
fe concetn, ty of the waste ..

to gas migration, and areas where
un eonstroction may have.

‘vegetation that might be due

: u:l?tad umuryl pathﬂfgr_an flow (e.g. -
. houis be condocted at the  And death on expressways. Thealr . ...

_property boundaries ideally when the

soil #  has been wet or frozen for
several day; bo;ue this is (;v&en m‘ﬁ?
are ected to test 12). The
el et 5 wd et

m rECO

‘the readings are pqual to or greater than
thelmuthefa:m,t%wouldngebem
compliance, It may be nacessary to
;elg_ut the tasts at a ater date or ander

systems gre being used, samples shonld
be teken when all pumps have been shut
down for thefr maximom time during
normal operation, ¢ .. - - - |
Monitoring at the boundary
could be sccomplished by using a
.permanent well or & partable monitoring
device. The device should be .o
determined by the State on a case-by-

ow -

* areas dedicated forthat purpose and &t -

of :
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case basis. EPA has additional
dance on types of Mehif devices
that could be used (Ref!/k2):The Agency °
suggests that methane ata .
concentration just below the LEL ata

- monitoring point may indicate & major

problem and should not be ignored. The .
appropriate action would depend an the -
proximity of ofi-site structures, possible -

. pathways, and other fuctors. In all
“cases, an evajuaetion should be made so

that the danger-of explosionis .
minimized. o

8. Section zsa.ui Atr Criterin .
The existing Criteria in Part 257

‘ g;oklbitlheopen burning of solid waste

t allow infrequent bumingol - . - -
agricultural wastes, silvicultural wastes,

- land clearing debris, diseased trees,
- debris fram smergency clesnup

operations, and ordoance. Today's

proposal under § 258.24 maintains this -

standard. Requirementy for compliance . -
with State Implementation-Flans (SIPs)
under section 110 of the Clean Air Ast .
{CAA) would remain unchanged from

e e e s
quent of the waste S
llstedlbovubmddbecnnduug?:‘ Poa
a distance away fom the landfill unit 8o -

as 1o preclude the accidenta) buming of
other solid waste. For the purposes of

this proposal, agricultural waste does

not include cmpz_ pesticide containers

- orwaste pes

Open burning. whichiathe =~ -
uncontrolled or unconfined combustion .
of solid wastes, is a potential health :
hazurd, damages property, exd can be s -
threat 1o public safety. For exampls, - -
smoke from open buming can reduce
aircraft and automobile visibility and
has been linked to automobile accidents

emissions sssociated with open burning .
are much higher than those associaled |
with incinerators agquipped with alr .« -~
pollution control devices. Combustion in

a trench or pit incinerator is considered
the equivalent of open burning because .-~

- particulate emissions from trenchand ',

it incinerators equal or exceed those .-*
m open burning. . e
- Asstated earlier, EPA origimally .o
established the ban on open burning in -
the 1979 Criterie. Commentersonthe .
proposal t0 the 1979 Criteria questioned .
the necessity for that ban, stating that .
open b reduces the volume of ... ;.-

+ solid waste and helps control discase -,

vectors, The Agency recognized that -~ -
some volums reduction is achieved, but
no datqs were provided that dissase - -
vectors were significantly reduced. EPA
established the ban on open burning of -
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these wastes because the hazards posed

to human health {e.g., increass in

part

outweighed any benefits derived from
,-the practice. Since the promulgation of
the current Part 257 Criteria, the Agency

has not received any new data that
would contradict this conclusion.
‘Therefore, EPA is retaining the open
burning prohibition in todey's proposal.

The Agency is aware that some States

allow certain communities to
routinely municipal solid waste under
certain circumstances. Such
communities usually generate small
amounts of waste are fn remote
areas. The mnfot advantage claimed is
substantial volume reduction in the
waste to be disposed of. thus extending
landfill life. These communities assert
that disposal costs would increase
dramatically if there were strict
enforcement of the Federal ban on apen
burning; however, these communities
have not addressed the impacts on
hm‘l:laélnl;eglo:h aﬂ;n:l the l=:in\arlmmnent

res m the practice on open
burning, and, because health and
environmental concerns are the
underlying reason for the ban, the
Agency does not intend to change the
requirement from the 1679 Criteris.
However, becauss EPA has received
these comments stating that open
buming {s a necessary disposal practice,
the Agency is specifically requesting -
comment on this issue.

This proposal retains the requirement
that new and existing MSWLFs not
violate applicable requirements -
developed under a SIP approved or

promulgated by the Administrator under

the CAA Section 110, as amended. EPA
originelly instituted this requirement
because regional health concems
addressed through the SIPs clearly are
of concern under RCRA &s well as the
CAA. Obviously, RCRA regulations
should not undermine the provisions
that implement the CAA. .

Recent studies conducted by the
Agency indicate that MGWLFos also
~ appear to be a source of air pollutants.

Gases of decomposition originate within
the landfill and vent 1o the atmoaphere
by vertical migration and/or lateral
migration. Landfill gas is generated by
chemical reactions and by microbial
degradation of refuse materials into a
variety of simpler compounds, Typically,
landfil) gas consists of approximately 50
percent methane, 50 percent carbon
dioxide, and trace constitutents of
volatile organic compounds (VOCs) and
other toxic conatituents. Pollutants
commonly found in MSWLF gaa include
vinyl chioride, benzene, .
trichloroethylene, and methylene

iculate emissions, decreased -afaty)’ '

cpen burn

chloride, It is estimated that
approximately 200,000 metric tons of
nonmethane organics per year are
emitted nationwide from existing
MSWLFy. Some of these compounds can,
- create an odor nuisance while the VOCs
and other toxic emissions can constitute
:h he;lth hazard.m'rtlﬁi: is tzlx addition tou 1

e dangers explosion potentia
of methane (as described above).

Alr emissions from MSWLFs can be.
controlled by collecting and controlling
(or recovering) the extracted landifill gas,
At approximately 100 landfills, gas is
collected and used as energy.
Control systems can be economically
attractive due to the energy recovery

.benefits, eapecially at larger landfills,

- There are sites controlling or recovering -

landfill gas in many States, including

California, Maryland, New Jersey, New

York, Ohio, Oregon, Texas, Wisconsin,
_and Washh?ton. :

" EPA has decided to regulats MSWLF

gir emissions under the CAA Section

111(b} for new landfills and Section

111(d) for eﬁ;ﬁgﬁdﬂl& Undarir .

Section 111 prepa.rlni a

emission guidelines that are 1o

adopted by States; they will prepare

plans for controlling existing sources of
. MSWLPF air emissions according to the -

EPA guidelines. The regulations willbe -
based 0

on both collecting and controlling

" landfill gas. EPA plans to propose air

emission standards for MSWLFs in the
8. Section 258.25 Access Requirements
EPA is proposing to require contro] of
public access at new and existing
MSWLF's to prevent {llegal dureping of
wastes and public exposure to hazards
at MSWLFs as well as to prevent
m:t:logzhgegcular u;mc. Aog;s: .
con a ement in preven
injury or death at these facilities.
Because EPA also is concerned with the

St

' unauthorized dumping of

waste, the proposed requirement

- sxpands on the exiating 257.5-8 health

and safety criteria, which prohibit
uncontrclied public access, by adding
requirements to control {l dngring :
of wastes and unauthorized vehi .
traffic,

EPA proposes that MSWLF owners or
operators control public access, illegal
dumping, and unauthorized vehicular
traffic using natursl and/for artificial
barriers, as appropriats, to protect
human health and the environment.
Steps needed to comply with this
standard would be determined by the
State on a site-specific basis. At some
facilities, it may not be necessary to
construct any artificial barriers, such as
fences, in order to comply with this
criterion. Such facilities include, for

' example, those located in éeinoh are

. could be prevented by placing gates -

- on asite-by-site basis. - B

- possibility for unauthorized entry, onto™™ l

. 'combinatig:o:ith a cliff that
" surrounds the active portion of

thswmore&u!pmnl.
- will not threaten human health and the

. municipal solid wastes are less than. |
" Today's proposal allows greator

. example, as discuss

. remoteness of a site may serve 2s an

. operatorto implement a system taflored

. diversion of run-on reduces the amount~

away from the general publicorin m
with mountainous terrain or cliffs that:
would make access by the general :
public difficult. Posting signs and gate:
across access roads may bﬁ:fﬂdem
remotw areas to prevent pubiic access
that could lead to injuries: however, <38
facilities that are located near BNt
residential areas or other public areas 2y
may be required to construct fences in"9gs
order to control access. Unauthorized £
vehicular trafic and illegal dumping =

with locks at all entrances to a remoty <+§
site, Other provisions may be necessary’ 3§

' Under the Subttle C regulations, tha
owner or operator must prevent
unknowing entry, and minimize the

the active portions of the facility, At -2
minimum, a hazardous waste facility -4

must have a 24-hour strvetllance systett®

the ey,
facility, and a means to control entry at
all imes. The requirements meybe
waived under Subtitle Cif it canbs ™"
demonstrated that physical contact wi
the waste or equipment will not injure ;.

uneuthorized parsons or livestock and 3
disturbance

environment. . .
These Subtitle C requirements are
considered unnece for MSWLFs
because EPA believes the risks
associated with direct contact with -

those associated with hazardous waste.

consideration of site-spacific conditions:
{n establishing the appropriate controls
than the Subtitle C regulations do. For ;
aboves, the

adequate “natural barrier” to facility
access. EPA believes that simply

requiring owners or aparators Yo conirol -
public access allows the owneror -3

to site-specific characteristics.

7. Saction 258.26 Run-on/Run-of Contrdl
Systems "

EPA !s proposing run-on and nm-off -
control requirements. Thess .
requirements are interrelated in that .

of run-off that needs to be collected. Thal

proposal would require that the owner ‘3!. '

or operator of an MSWLF design, '™
construct, and maintain & run-on control i\
system to prevent flow onto the active <7
portion of the MSWLF during the peak .. f

aniveodd

aomn e W g e
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gischarge of & 25-year storm. The . ..water voluime resulting from s 24-hour, currently {n Pt 257 wacsﬂ;amned in
- purpose of the run-on standard is to. 25-year storm. Run-off from the active today's mposal because EPA believes
pinimize the amount of surface water - portion of the unit must be handled in it provides necessary protection fas '
¥ sntering the landfill facility. Runon . accordance with § 258.27 of this human health and the environment.
RN - controls prevent: (1) Erosion, which may = proposal in order to ensure that the . EPA considers it esseutial thatsolid
SN damage the physical structure of the =~ CWA NPDES requirements and CWA - waste activities not adversely aflect the
i {sndfill (2) the surface discharge of ~ . Saction 208 and 310 requirements are - ' quality of the nation's surface waters.
westes in solution or suspension, and {3) , not violated, Again, the Agency chose . Rivers, lakes, and streams are important
the downward percolation of sun-on . . .the 24-hour, 85-year storm design sources of drinking water, recreational -
through wastes, creating leachate. =~ parsmeter to be consistent with the resources, and Labitat for 8 wide variety
Control is accomplished by constructing * standards for Subtitle C facilities in 40 of fish with other aquatic a
diversion structures to prevent surface Part 264, -+ e Solid waste disposal has Jed to suriace
_water run-on fiom sntering the active . By design, almostall trench and area  yater contamination from run-off of
- portion of the facility. Diversion  fills in depressions or pits control mast  jeachate, accidential spills, and drift of
structures help prevent liquids, which *_tun-ofl because of surface contouwns. spray occurring at . In the .
will sventuully generate leachate or ~ ~Owners and operators having ares fills  oropoged Criteria, EPA seeks to
lesve the site as contaminated run-off, , that dd pot use depressions can control - goordinate its surface water
from coming tnto contact with the ., - yun-off by baflding ¢ berm or dike on the  yoquirements under RCRA, Including
IR : low elevation side: however, when ..

. waste, - ‘
The Agency believes that the main
_ area of concern, with respect to run-on,
is tha active portion of the landfill, hot
_the landfill facility as a whole. In this _ .

proposal, tha! part of the facility or unit”

- thet has recelved or is receiving wastes

and has not been closed as required i ortions

§ 256.30 is defined a3 tha active portion.
.. Itis at acttve portions that run-on fs
- most likely to: (1) Beep into the exposed
waste, contributing to the formation of
leachate, or (2) srode wastes,or |
constituents of them, and camry them
away in surface water run-off. Ssepage
and erosion would not be s problem at
inactive portions that have been closed
Inac ce with the ¢losure Criteria
specified in § 258,30, The Agency
propeses that surface water run-on be
diverted from active portions. Diversion
- of run-on may be accomplished by
locating the active portion in areas
where the top naturally prevents
run-on, by sioping ar contoaring the
land, or by constructing ditches,
_culverts, or dikes. The capacity of
diversion stractures should be :
determined by the owner or operator

considering site topography, size of the | permit) ckgromm
drainage arez, and size of the active . :m port:i%thhxcﬁonoﬂge
" portions. The Agency chose the 25-year - .nuemsﬁmmmmherdmﬂ -
Conaistent with e Sndand i 40 GFR,_* 25%4" stofm events and runvom and .
nsisten ey - ' '
. Part 264, which requires active portions run-off control fequirements. . |
of hazardous waste landfills tobe _ , @ Bection 25827 Burface Water
g;_otectcdtfrm the peak discharge ofa  'Requirementy ... - -~ =
yearstorm. oo o .- ~'Today's gl would prohibit N
. The quantity of run-off from active '~ MSWLF m'm (1} eans!gg . .
rtions of landfills can be minimized . dischargs of pollutants into waters of
¥ (1) minimizing ruz-on, (2) menltrlﬁf ~ the U.8, including wetlands, that .
disposal of liquid wastes in the . . ; violates any requirements of the CWA, * -
and (3) min the size of the active ' Including, but sot Umited to, NPDES
- portion of the landfill. To address run- . requirements; and {2) causing a nox:t.oint
off that {s generated, the Agency " source of polution 1o the waters of .
. proposes to requirs that the owner or U.8., including wetlands, that violates
‘operator of an MSWLF design, any requirements of a State-wide or

construct, and maintain a run-off control
- system from the active portion of the

"' (sometimes by yump pump} to surface
poondmen

" ‘because fun-off usi

“-and leachate ran-off at the active

lendfills wsing either the trench or area
methods become large or substantially

. above grade, both run-off and leachate

seeps, which often occur on the outer
slopes of the filt, need to be collected.
m-off that does emerg from active
inay be collected by ditches,
erms, dikes, or culverts, which direct it
) ts, bas 3, OF ‘
treatment facilities. These collection
devices inay consist of temporary -
atryctures around active portions,
has been in
gontact with waste gr leachete seeps
from sctive portions and yomatimes is

- eollected via a }leachate ollection
. syetem, it probablywillbe . -

contaminated. It is difficult to
differentinte between rainwater run-off

portion ¢f & landfill unless an eleborate

or expensive pampling programis
.eondamad.ﬁnuew!iec‘t’ed.nmmof -

R .:?ﬂmadnfnrﬁtaﬁngmddispodng .

ron-cif, These include land treatment,

* treatment in surface impoundments (e.g. *
. cvaporaﬁon).crdisdzmtoumr._

other treatment facility, or surface.

area-wide water quality management =’
plan ﬁﬁder’gecﬂfgl matyor Section 319 of -

landfill to collect and control at least the the CWA. The surface water criterion

" extent practicable, the provisions of

- concepts and w

* current Criteria, which states that “a

programs developed under the CWA to

" restore and maintain the integrity o{ the

waters of the United States,
Under Section 1006 of RCRA, EPA is
required to integrate, to tha maximmm
RCRA with other statutes incloding the .
CWA Under the CWA, EPA conducts

arns des
P tain the vsical and

- biological integrity of the nation’s

water.* EPA believes that this goalelse
fs » legitimate objective forits - _
atory activity under RCRA snd that

ey el vas e aathortty

under RCRA to see that CWA goals are -
achieved, Thus, in establishing the .
surface water criteris, EPA soployed
CWA. The discharge of mnpoint the

e ana -
source of pollution from solid waste

" disposal activities would be required ©

conform with any established water

' quality management plan developed -

under Section 208 or Section 810 of the
CWA. Not all portions of « Section 208 -
or Section 319 plan are gpplicable to - -.
‘solid waste disposal activities, and the
State would determine which

" requirements under these plans spply. .

Similarly, the discharge utantg - -

homcolgdwaste disposal ::gvlﬂes .

would be required to comply with other
the CWA, including the

Erovisionl
requirements under Sectlon €02~

The provision of § 257.3-3 of the

facllity shall not cause @ discharge of .
__dredgtzd material or fill material to

" 'waters of the United States thatisin - .-
* violation of the requirements under

Section 404 of CWA, as amended,” has
bean includad under the wetlands -
section of today's proposed Part 238
Criteris. . LT e
0. Section 258.28 Liquids Restrictions <<
EPA is proposing a bew roquhgfmﬂ;gs-,,:j

fﬂl'll d‘ W 3 T e
mten‘!lil:)iualtl;'u'oducﬂon of liquids ato-~. o
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landfills can be a significant source of
leachate generation. Today's proposal
would prohibit bulk or noncontainerized
Siquid waste that are not household
“7waste (other than septic waste) from
4 $eing disposed of in MSWLFs. Leachate
and gas condensate that is derived from

the MSWLF unit and recirculated would-

be exempt from this prohibition if the
unit hzs been equipped with a
composite liner and g leachats
collection system designed and
constructed to maintain less than 30cm
of Jeachats over the liner fn orderto
ensure that the recirculated liquids are
managed properly. Containers of liquid
waste could be placed in MSWLF; only
when the containers: (1) Are small .
containers of the size typically found in
household wasta, (2) are designed to

. hold liquids for use other than starage,
such as a battery or capacitor, or (3)
bkold housebold waste.

By restricting tbe introduction of
liguids {nto landfills through a ban on
the disposal of bulk and containerized
liquid waste, EPA sxpects to minimize
the leachats generation potential of the
landfills, and thus minimize the risk of
gound-water contamination. Twenty-one
States and Territories already prohibit
disposal of liquids and semiliquid
wastes in MSWLFs. EPA believes, -
therefore, that this restriction is 3 sound
MSWLF management practice.

.The problems assoclated with the
disposal of containerized liquid
wastes arise upon the eventual
Liquids encaping rom g,
esca o
containers will migrate to the bottom of
the landfill, acting as & transport and
leaching medium for the wastes -
contained in the landfill. Liquids -
accumulating on landfill liners can
cantribute to liner faflure through
increased hydraulic pressure and/or
chemica] interactions. Increased -
hydraulic head due to liquid-
accumulation can increase the amount
and rate of contaminant movement from
the landfill to the ground water.
Additionslly, when waste containerse
degrads, allowing their contentsto
escape, they collapse under the pressure
of the landfill. This situation can create
voids in the landfill, which can lead to
slumping and subsidencs of the final
cover. Once the integrity of the landfill
cover is lost, infiltration of precipitation
will increase, contributing to the
leachate generation in the landfill.
Collapse of deteriorated waste
containers and subsequent damage to
the cover matarial could occur after the
post-closure care period of the landifill,
when ground-water monitoring systems

_ eventual deterjoration of the wasts

“ animation? impeding

are not maintained to detect ground-
water contamination, .

Disposal of bulk or noncontainerized
liquids in landiills present the same
problems that disposal of containerized.
liquids present ance they have leaked
from this containers, namely, increased
mobility of wastes in the landfi[l,
increased risk of loss of liner infegrity
through greater pressure and/or
chemluf interactions, and {ncreased
hydreulic head, which can increase the
rate and quantity of movement of
contaminants to the ground water.

EPA believes that the proposed ban
on the disposal of bulk or .
noncontainerized Yquids { t
nongeptic waste from hou and
condde’ lgﬁ?ﬂ?ﬁft fadéifecdwith t;p;edﬂc "

reduce uan!
of free hqﬂdg:abc managed i.nq o
MSWLFs, which, in turn, will reduce the

*recirculated leachate and gas

- risk of liner failurs and subsequent

contamination of the water. The
ban on containerized free liquids .
(except those from households) will
achieve the same purposes as the ban
on bulk liquids, and, in additicn, will
reduce the problem of subsidence and -
posaible damage to the final cover upon

EPA resogaizes that landll '
recogaizes that are,in
effect, biological systems that require
molsture for decomposition 10 occur and
that this moisture promotes .
decomposition of the wastes and
stmﬂ:in d:! the landfill. Therefore,

s promots . .-
stnbiﬂzagon ofmtl:o'unlt. Some concern

Agency
requirements would effect! lace
landfills in a state of “mpgyeg -
stabilization by .. .

introduction of liquids. EPA
does pot agree with this argument for
several reasons. Wastes recelved at

- landfills already contain moisturs (10

percent to 33 percent by volume). The

Agency believes that this moisture is

sufficient for decomposition to proceed.

In addition, moisture i3 sdded fom

rainfall, and more molsture is generated
the decomposition process.

y: although the Agency recognizes
that moisture is necessary for waste
decomposition, it does not have data
that indicate that al]owl:'g the
deliberate introduction of liquids into a
unit for stabilization purposes 1s
beneficlal and outweighs the potential
problems incurred from increased
volumes of leachats. .

The intent of today’s proposal is to
prohibit the disposal of or
noncontainerized liquid waste at new
and existing MSWLFs units. Househaold

" appears to outw

. lquids disposal in MSWLP4, >

" already has been adopted by the .

waste (other than septic waste) is ..)
exempied because it is beyond the -
practicable cagabmty of owners and
operators to effactively restrict the™ 3%
disposal of allul:ounehold liquid was
Furthermore, the primary purposs o
today’s liquids restrictions is to limit
disposal of large-volume liguids in {
landfill. Septic wastes would not be
exempted because they are easily . .
identifiable and restricted if they do n
pass the liguids test described below.
Certain small containers {s.3., pab
cans) snd other wastes (e.g., batteries
would be exemp! from the conte
liquids ban becauss they are pot 1ikely:
to contribute subatantial amounts of . 98
Mquids at most landfills and the _ .. ..ol

gained (Ral. 3). EPA believes that the 18-
month period between the promulgatic
date and the effective date of the ruls
would allow liquid waste disposers > 38
adequate time to develop dlternatives (013

Under this sal, the owner or
ator would be required to determt
wastes (e.8., septic wastes, municip
wastewater sludge) are liquid wasta by
using the Paint Filter Liquids Test
mathod, This test thathod (Method 009!

Subtitle C hazardous waste program '8
(Ref. 34). As discussed earlier under thé
explanation for the delBinition _ .8
for *lquid waste,” the Agency requests 23%
comments on the appropriateness of the' "
solids content measure as an alterative
to the Paint Filter Liquids Testfor . .
POTW sludges for defining liquid wasfs.
The Agency is proposing to allow , |
leachate and gas condenaste . - -
recirculation at MSWI;I: ﬁ: tb:!t'
incarporate a composf an .
leachats collection eystem into their
design. Studies have indicated that
leachate recirculation hes cortain
benefits, which include increasing the .-
rate of waste stabilization, improving ...} l
leachate quality, and increasing the  * '5iJ .
quantity and quality of methane gas . .3l
production. Leachate recirculation also” 25

-

‘provides @ visble on-site Jeachate - %

manage:bent method. Other methods for, 8 l
managing leachate include disposal in .- 5,38
off-sits POT'W» or on-site treatmnent |
facilities. These other methods, :
however, may not be available or
practical because of limited POTW  °
capacity, institutional constraints, or
costs. Recent studies conducted by EPA
indicats that of those facilities collecting
leachats {481 MSWLFs or B percent of ;- (&
total), 42 percent (205 MSWLFs) are - -
recirculating leachate, The Agency
expects that the number of MSWLFs -,
ooxﬁecﬂng leachate would increase with .~

SYAYA

=x1

A



T

normally consists of a permeable
material placed on s sloping surface so
a3 to allow the leachate 1o be removed

requirements dnd whother other designs
would provide xdequate protection, and

,whgther today's proposed requirement
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. . mplementation of today's proposed ' “and collected. For Jarge units, & pipe should be modified to allow the State
| ' ‘ B o Criteria (Subpart D of today's - - - drainage system also may be necessary. greater flexibility in establishing :
. amposal). _ < . " The Agency believes that, because of = appropriate design conirols. The Agency -
. ” tse Agency recognizes that there are  the iotential problems associgted with is requesting comment on the above
L _watial operational problems - -leachate recirculation discussed earlier,  approaches to granting the waivers and
. ] xiated with Jeachateandgas -~ the design fequirements specified above  is interested in receiving informetion on
NN i-nsate recirculation that may result  generally are pecessarytosnsure  how to develop the necessary waiver .
. 4 sdverse impacts on human health and - protection bf human healthandthe . -~ . demonstrations. Finally, EPA is
, - ¢ environment. These problems _ snvironment; however, because the data  specifically requesting comments on
, s pude: (1] An increase in leachate - ‘that EPA has collected on Jeachate  banning leachate and gas condensate
T L S
' ' rguileciion system . b s : . ' nod
- e hoad withi he oot (an.  Fequesting aditional data on leachate 10 Section 23820 Recordkaeping
screase in air emissions and odor recirculation, including pilot studies and 9 o S
S goblems, and (5) sn increase in the - fBielddata, i oo e o .. EPA basincluded s recordkeeping
iential of leachate polluant releases . Prior o selecting today’s proposed ~~ requirement in these proposed Criteria
' SO o to drift and/or ren-off. Therefore, approach, the Agency considered & wide to ensure that a historical record of
#PA is proposing that only MSWLF . range of options for leachate andgas - MSWLF performance is maintained. The
RS iis designed and equipped with .condensate recirculation and is . owner or operator would be required to
ol axposite liners and an LCS .. requesting comment on two additionel  msintain the following records: Ground-
SRR osiructed (o maintain less than o 30-  Options. EPA considered allowing water monitoring, testing. or analytical |
® @ depth of leachate over the linerbe - Waivers to the requirement that an data as specified under Subpart E of
' BRI Jliowed to recirculate leachate and gas - MSWLF have & composite liner in order | today's proposal: gas monltoring results;
BN, orrdensate. C . . ' torecirculate leachate, For sxample, the - inspection records, training procedures, .
AN A composite liner is system© - ‘waiver gould be granted if the owneror  and State notification procedures as -
SIE cnsisting of two components. The operator could demonstrate that: (1) The  specified under § 258.20 of today's .
' SRV ver component must oontain a flexible WAt 18 located over ground water thatis  proposal: and closure and post-closure
L - gembrane liner (FML), and the lower - not & potential or gurrent underground  care plans required under proposed -
¥ component must contain at least s three-  90UICE of drinking water, and such - §§ 258.30(b) and 258.31(c), N:Rectlvely. -
oot layer of compacted sofl with - ground water is not interconnected toa - The required information would be
hydraulic eonduc]:iavuy of a0 more than  Potential or gurrent water recorded as it becomes available, and
1x10~" centimeters per second. The source; or (2) recirculation of leachate or  maintained by the owner or tor of
L component um:t be installedln < - 588 oondsnsatein theabsenceofs - mew and existing MSWLFs. section -
direct and uniform contact with the composite liner or leachste collection - consolidates the recordkeeping .
B cimpacted soll componentsogs to ¢ system would not resultin . . requirements of other sections of today"
@ xinimize the migrstion of leachate  contaminktion of ground water; or (S} proposal. - - i
through the FML If & break should oocur. recirculation of leachate orgas EPA believes that this ent
Because of the Increased leachate ** _ condensate in an existing unit not . would ensure the avatlability of basic
" generation due 1o the increased amounts - ed with s compoaite liner or - types of information that demonstrates
of liquids and subsequent kydreuli " leachats collection system would pose . compliance with today’s requirements..
bead buildup EPA bolloves that the |- Jower riaks to human health and EPA has not defined the time period for
.ddedm‘;uon provided by a - .. environment thax disposalofthia . - retaining these records, required that
composite Kner is *o angire - ¥ Jeachate without recirculation. .~ . . reports should be submitted, por =~ .
-‘htl::onhmmt ma”'w u:nsnra .+ - . Because of the previously mentioned -  specified in what form records should be .
aquifer is controlled m’f‘& 4 F!:n.. operationa) problems associated with ~ maintained becsuse the Agency belleves
rtion of the liner will 280 ‘leachats gus condensate g 1t is more appropriate for : :
Liachate collection effi incre a recirculation and the Emited data requirements to be specified by States, -
ﬂdecmmeﬁecﬂvmmehym.‘?n ... svallable, the Agency alsois .. . which are directly responsible for
rrier. Second. the sofl pord wcill " - considering & ban on leachate and gas lmﬁl:manﬂng these provistons. EPA
rovide ““ﬂ h ':ﬁ’e ﬁn oithe |- vondensate recrculation saan - belisves this requirement is flextble
Rt oocion s and et a o |, Samaiv o loday's propose Uner - anoigh sl he S epablt,
‘ . ve, Jor Raw te,  specitic reg en recordkeep
gﬁi‘“"n‘h’ eventof fattwe of the | the banoouldbeinstitutedonthe - - aad lo determine if additionat records
The for the LGS, l.a & -. ‘effactive date pf the revised Criterla and  should be maintained. .-~ '
" requirement that i be constructed to ‘:::lrd.b:e%:[’ :&l m ,mg?fﬁ" 11 Sectlon 250.30 Closure Criteria,
- naintain less than 30 cm of leachate ..~ ysars, to allow for altemative leachate Because of the potential threats to
aver the liner, is the same standard  * - management practices to be ' human health and the environment
LR, iRl e by SR bt
technologies are avallable for meeting ~ ~ condensate recirculation wlﬂﬁ: - standards for cgai:: these landfills,
oL e L S
. The
size of the unit, waste permeability, and  Agency is seeking commentonthe the potential for conteminating the
climatic conditions. LCS design appropriateness of the proposed design  environment due to inadequate controls

to contain the wastes (e.g., a final cap
that srodes and fails to protect the
wastes from being exposed), For this

AR1UZ630
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reason, the Agency ls proposing criteria
for closure of MSWLFs in § 258.30 of -
today's proposal to ensure that owners
and cperators prevent threats to human
heaith and the environment csused by
improper landfili closure,

The closure criteria proposed today
specify a closure performance standard
that the owner of operstor must meet
that will minimize the need for
maintenance after closure and minimize
the formation and releass of leachate
and explosive gases during the post-
closure care period. Owners or
operators must prepare a closore plan,,
to be approved by the State, that
describes the activities {o be undertaken
at the landfill to close it in accordance
with the closure performance standard.
Because prompt closure of a landfill is
llnﬁoﬁnl to minimize potential threats
the Agens "‘i‘.'""m"‘" ng it soware

e ncy is p t closure
must begin promptly after the fizal
receipt of waste at each landfill onit. To
further engure that closure is conductad
properly and in a timely manner, the
owner or operator also would be
required to submit a certification for
each unit at which closure had been
completed in accordance with the
closure plan. Other details regxmﬁng
clonu: (mc}l as deadlines and
procedures for submitting, npprwlns.
and closure plans; schedules
end other procedacel st

and o requirements
... would be left to the States in order to
", allow maxinum flexibility without
compromising the intent of the closure
criteris, -

a. Closure Performance Stendard. Tht
closure performance standard propo
. by the Agency § 258.30(a) of today’s l'n!l

is designod to ensure that long-term
protection of human health and the
environment is achieved while
States with the ﬂexibility to require .
requireents. The Agency i proporing
ments. pro s
health-based performance standard for
the final cover, which {s discussed In
Section DX, I of this preamble. States
are encouraged to technical
- standards for satisfylng the closure
performance standard {e.g., final cover
design and materials, cap permenbility)
and may wish to refer to technical
guidance materials applicable to
Su_?;iﬂe Cc hnmdomdwt;m facilit:.'u.

@ components propose
closurs performance standard are
consistent with the closure performance

. standard for Subtitle C hazardous weste
treatment, storage, and disposal
facilities. First, MS'WLF Owner or
operator must close each landfill unit
(i.e., discrete cells or trenches in a

. owners and opera!

. manner that minimizes the need for
further maintenance after operations

_cease, Second, closure activities must

minimize the formation and release of
leachate and explosive gases after the
closure performancs standard o the

" extent necessary to protect human

health and the envh'onmgl.; Tt:d:!:lr
requirement establishes sta or
the closure applicable to all MSWLFs
and, at the same time, allows owners or.
gﬁmwm%

te- ts
necessary to achieve these general goals
of protecting human health and thc
environment,

The Agency rwosl:dm that many
landfills in phases udmdou unitnM[r |
discret cells ar trenches) as th “"
filled. To ensure that the entire
ts closed in an environmentall sound

manner, the Agency is proposing that all

: nnmotthn!andnﬂbedoudtna

pdm that satisfies the h:‘lgm -

ormance standard, u

closed prior to cessation of all

opeﬂﬁam at the landfil), This .

Subiita G requisements sppicabls ba
e ta a

hazardous waste facilities.

b. Closure Plon. To ensure thatthe -
activities and regovrces necessary to
closs MSWLPs in & way that will protect
human health and the environment have
been edeguately considered, today’s -
proposed § 258.30(b} would require the
owner or operator of eachnewand .
existing MEWLF 1o swritten
closure plan describing how all units of
vt e oears pestoets sty

surs

The closure plan also woeld serve asa
basis fi the closure
performance standard and other closure’
requirements under § 258.30. In addition,
this plan would serve as the basis for
determining site-specific cost estimates -
and the amount of financial assurance
required under § 25332, The
nquirement for a detalled written

ﬁd is consistent with many
Stats solid wasta regulations. A survey
g. selected s?atatn lndiuted

t many States corrently require

cwnuuropemtortodmmmm thnul
P Gaion 268 50{5)ofsoday's proposc

Section (]
specifies the minimum information that
must be provided in the closure plan,
States are encouraged to supplement
thess requirements to engure more
complets and adequate closure plans,
St;:r mymdwlah to nbfel: m i

atory preamble ape In 40
CFR Parts 254 ang 288, Subpart G,
applicable to closure and post-closure
care standards for hazardous waste

ARI1UZbS

facilities, for guidance in dmlop
mors detailed closure plan .
requirements, S

Today's proposal that the R
clesure p!an must include mm \
o prscosies tht will o voed 10 &
and processes that us ~ -
ﬁgﬁmwm d: ﬂ

mmmmu ARG t. ]
including procedures for
dmtamlmﬂngthumw (2)
e;ﬂm%ud&til:m:dm
on

mwaofthelmdﬂm;)uuﬂmab
of the meximuam faventory of
mm—dttwuthtuﬂwlihdtb
landfill, (4) description of the final cover®
designed in accordance with § 258.40(BF4
mdlechﬁglnhedﬂcfw T
compe a neceuaqto :
nm“zﬁ'; pe:{o:m:nu

The closure plan lhq‘lﬂ prwldo
enough detall to allow the State to -
evaluats its adequacy. For e:nmplo.
description of the activities
complats all closure activities
address

levels. The estimate of the maximum -
extent of operation of the landfill ahould
account for the largest portion of the .
landfill ever at any tims over ths 38
active life of the MSWLF. An area of a ;%
landﬁllhccndderedopenﬂnhumt .
been closed in accardance with i
tuchnicaldum:equhmnh o
§§ 258.30 and 258.40 (Ls,, fingl cover), %=
Therefore, arezs that receive daily cover
but are not otherwise closedin i
accordance with today's provisions % 5.
wouldboindudedtnthoesﬁmauofth.. '
maximym extent of operation. The
active o!!hefadhtylldannadln
lzsa.zaa period from the initial
receipt of wastes ntil certification of
clomulnammwlﬂ)lg:b
requiremen 253.30{e een
submitted and approved by the State, %
The estimata of the maximum amount of
waste inventory ever handled at the
MSWLF at any time over the landfill's
acﬂvelifuhonldbelndudednn wastes !
aweliting landﬂllinsuwellurun—ofﬂn
trenches, ditches, or collection ponds,
The requiramentswprovldemeaﬁmu ;
of the maximum extent of landfill N

LE "F.
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-these wastes refer only to those wastes
And units that are integrally a part of the
operation of the MSWLF (e.g., run-off -
tollection ponds). These regulatioris are
not intended to address closure of other
structures or untts at the facility that
may not be part of the Jandfill operation
{e.g., a surface impoundment used as a
sludge bed). - ‘

¢. Closure Plan Deadline and .
Approval, EPA is proposing in o
§ 258.30{¢) ‘o require that the closure
plan be prep. as of the sffective date
of the or by the initial recelpt of
solid waste at the landfill, whichever is
later. Based on experience with

zardous waste facilities under -

Proposed deadline for preparing the
tlosure plan is lufﬁclegt. A responsible
owner or operator already should have
considered many of the typesof -
Activities required at closure as part of
Toutine operations, especially M the
tandfill is operated on a cell-by-cell
basis and cells aze Alled and closed N
successively. The owner or o)serator of
an existing MGWLF may be able to rely
extensively on records of closure -
ctivities of areas no longer active in
Preparing the plans (e.g. in developing

3 . an appropriate finat cover or in

determining the type of final cover

hsed),

The Agency also is proposing in
1 258.30{c) that the closure plan, and any -
subsequent modifications to the plan,
must be approved by the State to ensure
that the plan adequately addresses all of

M§

~following the

purpo
" Agency is proposing in § 258.30(c) that .
.the owner or operator maintain & copy

of themost recently approved closure
plan at the MSWLF facility, or at some
other place designated by the owner or

" operator, unti) the owner or operator has
been notified hgothe State that it has

been released from financial assurance

.+ for closure of the entire landfill under
g8l o -
ers for Closure. To ensure that

d Tri
‘units are closed in a timely
manner after operations at the unit have
ceased and to protect against threats to
human heslth or the environment posed
by operibut inactive landfills, the

) - Agency s pr ing in § 258.30(d) that
Subtitle C, the Agency believes that the ﬁs ik i i

e owner or operator closure
activities at #ach unit, in accordance
with the approved closure plan, no later
than 30 days after the final receipt of
wastes at sach landfill unit. Thus, if the

MSWLF is operated on an individual
. cell or trench basis, closure of sach cell
. or trench must within 30 days -
receipt of wasteat

that unit. Extensions may be granted at
the discretion of the State, if the owner

- or operator of the MSWLF demonstrates

that the open landfil} unit will not pose a
threat to buman health or the -

‘environment. These closure trigger |
provisions in § 258.30{d} are consistent -

with the closure grigger mechanisms for
hazardous waste facilities under
Subtitle C. States wmay wish to refer to
the lantuage in 40 CFR Parts 264 and
283, Subpart G as ce for
developing more detalled provisions,

AR1G2530
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ration and an estimate of the the required activities. This proposal is The Agency encourageiStates to
::ximum amount of waste on site gver  particularly important because the define “final receipt of wastes” to -
e active life of the landfill are - . ~¢logure cost estimate and the amount of  preclude MSWLF units from remaining
gaportant to accurately estimate the *~ financial responsibility required are inactive for an indefinite period of time
R cost of closure. Financial assurance for  based di on the activities . without closing. For example, States
R cosure must be based on the maximum  described in the closure plan. To allow  may wish to adopt the provisions -
cost of closing the landfill based on site-  the States maximum flexibilityin = - applicable to hazardous waste facilities
; specific factars. Kno the maximum - developing ptocedures for implementing  that specify that closure of each unit
cost of ¢losure ensures that adequate these rules, the Agency is not proposing  must begin no later than 30 days after
. fands for closure are available evenif specific deadlines and procedures for the final receipt of hazardous wastes, no -
dosure takes place earlier than submitting, approving. and modifying later than one year after the most recent
npected. . - _closure plans, The Agency recognizes receipt of hazardous wastes at that unit.
The description of the final cover ' that many States already have approval  Furthermore, States are encouraged to
thould inctude the design of the final . procedures in place, specific establish specific eriteria for granting
cover, the types of materials to be used, . Federal requuirements unnecessary and - -extensions of the deadlice for beginning
and how the final cover will achieve the . potentially burdensome. For example, . closure. For example, the Subtitle C
objectives of the closure performance’ _ most of the States surveyed approve regulations for hezardous waste .
sandard. Finally, the closure schedule . closure plans as part of the permitting facilities specify that an extension will
should include the total time required to - process and require that subsequent b granted only if the owner or operator
close each landfill unit and the time for - * modifications {o the plans be subjectto’  demonstrates, among other .
ir;]tervging closure }cgvitieu :hat:e will  State approval Other Su;te{l relﬂuire that  requirements, that (1) the facility has
allow the progress of cloaure to owners or operators apply for closurs . pgmajning capacity, and owneror
tracked (e.g., estimates of the time " .. permits prior lo closure. In developing erator is ,{,’mg,g in g’mﬁfmm with
required to decontaminate the MSWLF. " an approval process, States may wish to :ﬁ applicable regulatidns and will
and to place & flnal cover). _review the procedures included in - . continuetodoso. Y
Because today's rule -?pliea onlyto  "SubpartG of4DCFR Parts 204 and 285, o noted sbove, the Agenty is
MSWLFs, the estimate of the maximum  and the permitting requirsments in 40 allowing the States to develop their own
extent of operation, maximum amount of  CFR Parts 124 and 270 that apply to procedural requirements, imclu
b inventory, and the corresponding - © | hazardous waste facilities. provisions for owners or operators to
description of procedures for bandling For recordkeeping ses, the

- natify the States of their iatent to close

their landfill units. States are
encouraged to establish notification
reu}ﬂuiremenn that provide them with
sufficient advance notice to inspect the
facility and to ensure that the approved
tlosure plan is still applicable to the
facility's current conditions. States may

wish to adopt the notification fons
included i the Subtitle C teguﬁ;ov:a

“"that require advance notice priorto - :

closure of each unit of the landfill, If the
State allows the owner or opetatorto- -
gradually fund a trust fundas ..~
demonstration of financial assurance,
notice of closure is particularly :
fmportant 10 ensure that the trust fund is
y funded at the tme of closure. For
example, Subtitle C requires an estimate
of the expected year of closure tobe -
included in the closure plan if the owner

 or operator expects to close the landfill

prior to the end of the required trust
fund pay-in period. o

. While today's proposal specifies °

when closure must begin, the Agencyis
not proposing deadlines for completing

*~ closure of an MSWLF unit. However, the
- c*gency is concerned that the completion

closure not be delayed unnecessarily

- and is encouraging States to specify

deadlines and interim milestones, For
example, the Subtitle C regulations for
hazardous waste facilities specify a six.
‘month deadline for completing closure
and an interim milestone of three
months for managing all inventory at the
site. Extensions to these deadlines may
be granted if (1) the closure activities
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will take longer than six months to
complete or (2) there is & reasonable
liketihood that the owner or operator or
a person other than the owner or
operator will recommence operation of
the Iacility, the Jandfill has additional
capacity to receive wasts, and closure
would be incompatibls with continued
gperition of the facility. In al] cases, tf
an extension far compieting closure is
granted, the owner or operator of a
Subtiﬂn C fzcility remains subject to all
applicable permit requirements and
must take all the necessary steps to

ensure protection of human health and -

the environment. The Agency requests
comment on the extent to which the
revised Criteria should specify
deadlines for completing closure.

8. Closure Certification. The Agency
is proposing in § 258.30{¢] that following
closure of each MSWLF unit, the owner
ot operator must submit to the State a

certification that closure of that unithas -

been completed in accordance with the
approved ciosure plan. The closure
certification must ob}ectively verify that
closure has been parformed
accordance with the r.l.osm
{eqdugenmxtg, bassd on ﬁ:d review sof the
an t by a qualified party. State
approval of closure certification :
trigger the release of the owner tnd
operator from closurs finamcial
responsibility requirements under
§ 258.32(f) {see Section 13.¢ below.)

' The Agency is leaving to the
discretion of the State the types of
certifications that satiasfy the
regulations; in all cases, however, the
certification must provide an objective
evaluation of site closurs, based on a
direct review of the MSWLF unit by &
party qualified to maks such an -
assessment, Certifications that may
satisfy the criteria in today’s proposal
include writien verification by an
independent qualified party (e.g. an
independent registered professional
engineer) or a qualified in-bouse
registered professional engineer at ths
MSWLF with knowledge about the
facility’s operations who can cbjectively
evaluate the closure activities, or an on-
sil;u re\g;:v b¥ﬁsﬂtata u:.:pecﬁon officials.
While certifica requiretuent
allows the States more discretion than
under Subtitle C, the intent of today's

proposed rule is consiatent with the
Subtitle C regulations, which require &
hazardous waste facility owner or
operator to submit a certification signed
by himself and an independent
registered professional engineer that
closure has been conducted in
accordance with the approved plan.

The Agency also is leaving to the
States the discretion to specify a

- environmental prob
- this reascn, the Agency ia

deadline for submitting the certification.
States may wish to adopt the Subtitle C
re%a.lnﬁom that the certifications
& submitted no ater than 80 days
:f;ler the completion of closure of each
k.

12 Section 258.31 Post-Closure Care
Requirements

mdothi:nperfommultan%ard
requires the ownar or operator of an
MSWLYF to closs each landfill unitin
manner that minimizes the need for
further maintenance and minimizes
leachate and gas formation. Even when
properly carried out, however, closure
cannot guarantes against long-term

at landfills. For

that

the owner or operator
closure monitoring and maintenmu as
necessary to minimize hrture threats to
human health and the ecvironment
following closure of each landfill unit.
The post-closure care requirements
proposed in § 258.31 of today’s rule
specify the minimum activities
necessary to minimize deterioration of
the final cover and to detect problems
before :):dy IK:“ a threat to human
health environment, These
activities must be described in the post-
closure care plan under proposed
§ 258.31(c).

An owner or operator must begin

post-closure care activities following
clomnl of each landfill umit. The Agency

: pm)odngthatthbpoﬂ-clocmcm
pericd comprise two phases. In the first

pha se. the owner or operator st

t-closure care activities
npeciﬂcd in § 258.31{a) for & minimum of
30 years; during the second phass, the

owner or cperator must cantinue to

conduct-certain post-closure can
activities specified in § 258.31(b). The
- length of this second phase d be

specified by the Stats, The post-closure
care plan must describe the activities in
both phases of postclosure care,

a. Post-Closure Care Actlvities.
During the first 20 em of the post-
closure care the Agency i»
proposing that the owner or operator
conduct routine maintenance of any
final cover, and continue any leachate
collection, ground-water monitoring, and
gas monitoring requirements as
necessary to control the formation and
releass of leachate and explosive gases
into the environment and maintain the
integrity of these monitoring systems.
Routine maintenance of the integrity
and effectiveness of the final cover,
proposed in § 258.31(a)(1), is necessary
to prevent liquids from penetrating into
the closed landfill and creating the
potential for leachate migration.
Required activities include repairs to the

_ Experienmhnuhmthntla:h

final cover to correct the effects o %
settiing, subsidence, grosion. or oth
events, and preventing run-on and m
off from eroding or damaging the m :
Cover maintenance also includes
periodic cap replacement, which Il
necessary to remediate the effects af
nteaded 1 ﬁ:ﬁ:
are inten promote
overall goal of minimizing lquids in~
i\gendﬂn‘ l::lf sre the minimum atepa
cy believes are necesgary (o
protect human health gnd the

durin; acﬁvclifcg!tha!andﬁn.
The Agency is proposing in

N SWLbs Setlgaad it m.;'"'

s
leachats collsction systems cantinue i
operate and maintain the leachate +{

mu.cumsmdummm '

closurs care period in
the requiremants of § 258.40(b).

generation {n landfills continues lo
after closure, Therefore, to avold
leachate coll on top of the liner
and cauging the “bathtub effect,” th
ownet o operator tnust continua te
remnﬂm‘t;'ﬁ-om the collection
system
paricd unti] Jeachate no longer h
collected in the system. -
Proposed § 258.31(a)3) wuld
the owner or operator to conduct - -
ground-water monitoring dnrla ac
30-year post-closure care per
accordance with the requiremeants in
§ 253.30 and maintsin the ground-wa'
ose of mo
gluo?ure care period s to detect grmmdrl
water contamination in a timely fashio
should the waste containment struchx
fail and to trigger corrective action as
soon a8 contamination occurs. Long-- +
term monitoring is essentiel to detect
releases dus to design or operating -
errors {e.g. tearing of liners or dispoain
of wastes that are incompatible with me

liner) and routine deterioration of Yiner, v

Particularly for landfills designed with
sdvanced containment aystems (e.g.,
liners, leachate collection systems, or *
synthetic final caps), ground-water
contamination may be delayed for many
years, thus increasing the need for long-.
term monit Because ground-water -
monitoring wells are subject to routine ’
deterjoration, post-closure activities *
also should include the periodie
replacement of these wells as needed. *; A

Finally, § 258.31(a){€) proposes to ' “=:
require the owner or operalor to monitor

ARTGZ2633
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—

for methane in accordance with § 258.23,
S Thst section requires the owner or

: tor to ensure thet methane . S

. State may wish to require the owner or

generated by the landfill unit does not
3 ccumulate in landfill stractures .

¥ (excluding gas contro} or recovery
fystem components} in concentrations
i excess of 25 percent of the lower

' mncenh-;u;ﬁ of methane gas ? thé.l.

E MSWLF facility property boundary also

must not exceed the LEL. - .

- Following completion of the first . . .
ase of post-closure care atesch -
dfill unit, today's proposal would

- asecond, less-intensive phase of care, -
The purpose of this second phase is to.
smsure that & minimum level of care is
continued to detect any release that
- might occur at an MSWLF in the long
. term, while st the same ttme minimizing
t  the burden on the owner or operstor of
) tontinuing extensive post-closure care
;iuvitfiu !‘oﬂr1e an c:tend;d period inogt time.
ereiore, Agency is propos
under § 258.31(b) that the owner or
operator must continoe, at 8 minimum,
ground-waler monitoring and gas L
. monitoring in order to detect an s
contamination that might eceur {eyond
the first 30 Jcm of post-closure care.
States would have
s%ecifﬁng the duration of this second
- phase. R
" The Agency is proposing this second
phase of post-closure care for 8 number -
of reasons. Pirst, even the best linerand -
leachate tollection systems will
ultimately fall due to patural - ..
deterioration, and recent improvements
-* in MEWLF containment technologies -

g - -suggest that releases may be delayed by

‘many decades at some landfills. For this
reason, the Agency Is concerned that
whila corrective action may have
slready been triggered at many .

" facilities, 30 years meay be insufficient
detect releases at other landfills. The
Agency, therefore, wants to ensure that
any potential release will be detected

s of when it occurs, Fi . I
the absence of sufficlent data to w
the Agency to predict with certain:

. :

" fail, & second phase of reduced post- -
+ closure care ensures that releases will.
- be detected while minimizing costato
the regulated community, . . -
' The Agency is proposing minimum
requirements for this second phase of
care to sliow States maximum flexibility
in tatloring the scope of the -
- requirements and the duration of this
period to site-specific circumstances.

. ma MSWLF during the second phase of
care, the State may cpacl!y increased

.

P

.. .conducted during the first phase. In
. additicn, for vulnerabls orp

.. tn
P

i _require the owner or operator to conduct -
. gorrective action period, at & minimum.

. the vegetative cover through periodic

; GATe fegquirements
- messures {f access to tha MSWLF )
. -{acility could pose & health hazard. In -

responsibility of . addition, the ﬁe‘zg

. recordkeeping
. 'tha detaction of patential problems at

N acilitles. I a
-care activides pro‘gosed in today’s rule

when containment systems are likelyto .
.- these sctivities, many States surveyed

po:t-closure activities to be cerried out .

- .- s necessary, For facilities located in
vulnerah

la anvironmental settings, the

tor to continue during this second
se of care many of the activitiss

the Agency expects States to
extended second-phase care

‘In those cases in which
corrective action ks still underway st the

- and of the first phase of poat-closure
-care, the Agency expects Statea to

se of post-closure

require the second
duration of the

care to extend for
_* In addition to the minimum post-

-clogure activities specified in today’s
propasal, the Agency encourages States
. minimum of 30 years, with the

to specify more detailed post-closure
care requirements, such as maintaining

. replanting. and regrading to
preclu

srosion that occurs naturally

.- overtime and as a result of servare .
- storms, and repaicinig the cap when
- pecessary to prevent the cap from

permeable. Other post-closure
could include security

encourages the

States to spe dlines for

submitiing monitoring data and othar
requirements to facilitate

the site In & timely sthanmer. The Agency

.. requests commentonthe
- sppropriateness of incorporating these -

and other post-closure care -
. 'The typet of post-closure care
: proposed today closely
I those ;‘ﬁphcable to SubtitleC -
tion, the post-clogure

are consistent with existing State solid

. waste management requirements based

the Ag review of seversl
Slates’ 803 waste rejiations (Raf. 21

.. All of the Btate programs yeviewed
. require, st & minimum, post-closure site
maintensance,

leachate contral, and ,
ground-water monitoring. In sddition to - -

require additional past-closure activities
such as surface water monit The

-. Agency {n no way means to precluda
" States from requiring

such activities.
th ¢f Poss-Closure Care Period..

b
As poted above, the Agency s

, ﬂgpoling that, following closure of sach

WLF unit, the owner or operator
must conduct two phases of post-

. clasure. In the first phasa of post-closure

care, the owner or operator must

- conduct all of the post-closure care

. envirooment. Therefgre,

. the effective date of the

" The considered requiring aa
mnm-dmmmpahd R

. the
 human health and the environment;
"however, the Agency was concerned

- also considered

. becauvse improvemen

activities specified under § 258.91(s} for
a minimam of 30 years. The State has
the discretion to extend the period
b yonr poetlooace period i elloms
a 30-year poat-closure
the Regional Administrator to either
reduce or extend the length of the perind
based on sfie-specific demonstrations.,
As discussed above, the Agency s
concerned that releases may not occur
until after 30 years. In fact, the Agency
currently is capsidering extending the
length of the post-closure cars period
wall beyond 30 years for hazardous
waste facilitieilik lo.?ated noertain . Y
environments y to significan
threats to human hea!tm the
today’s ruls

proposes that the first phase of post-
closure care must continue for e

itl'im for

Slates {o require & longer

~ deemed appropriste. | :

. Section 258.33{b) preposes a second., .
lesa intensive phase of post-closuwre care
designed to ensure the detection of
releases, but lea;nb t&:ha States the
flexibility to spe appropriate
length of this period. States may sp :
nltandhrdpeﬂoddmiwdrlnﬁ
units, or determine an appropriate -
petiod on & case-by-case basis (eg. it
the time the MSWLF is applying for a
t or within &'
ations).

While the first option

. burden an the States, the second option

could allow for better protection against
releases of bazardous constituents to the
environment by sdapting the poat- ~
closure care period to gite-specific
circumgtances, - o B

“i"‘

MSWLFs with an option to reduce the .
period only if the owner or operator
counld detnonstrate that a reduction in
period would not pose any threat to

that this epproach could be overly
stringent and potentially burdensome o
the owner or pperates and to the State to ™
establish the criteria for terminating the |
post-closure care period. The .
di of ndudngow?é&t roary :
. discretion 30-year posi- '~
closure care period based on ceuse, .
consistent with the SubtitleC -~
requirement for hezardous waste -~ ..
facilitiss. As discussed above, however, -
ts in containment -
technology may delay the detectionof
.relences, the Agency is concerned that

" reducing the period to less than 30 years

could result fn future teleases not being
detected. Finally, the Agency considered
requiring periods consistent with some

ART02634
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of the-State post-closure care periods closure of each unil {eg. m plan requirements, tho Agencyls % "
(e85 1Q or 20 years). In the sbsence of fertilization, erosion control, and rodent  proposing to require under § 250.31({d) 33

data from the States, however, control) and the Emtxancy with which that the post-closure plan be prepared ™\
the Agéncy is not convinced that these these activities will be performed. These  as of the effective date of the ruls or by '
shorier periods are adequate to ensure monitoring and maintenance the {nitial receipt of solid waste at the =4
the protection of human health and the requirements are consistent with State MSWLF, whichever ig later. This sectiog P
environment. regulations examined by the Agency. also requires that the post-closure plan, ¥

EPA is not proposing criterls and
procedures for determining the length of
the second phass of the post-closure
care period although States are -
encouraged to do so. States may wish to
co:l:id;;;e‘h.nnl cﬂt;rrlla wll:e:s& .
evalua appropriate length of the
second phass of the post-closure period.

- For instance, the liner and cover design, ~

age, stability, and operating record
(including ground-water monitoring
results that show changes in constituent
concentrations over time) of existing
landfills are useful factors in estimating
the potential for leackate and fu
ul:l.im Other mn a:;clpido eachate
quality (e.g, vo ysical
characteristics), hydrogeologic
characteristics of the site, the potential
for human exposure, and the expected
future use of the facility and surrounding
land. The State also may wish to listin
the regulation the types of
demonstrations that owners or
operators must make o terminate the *
po;{-:loourc care period. .
Agency ls requesting comments
on the appropriate length of the post-
closure care period for MEWLFs. In
particulsr, the Agency is requesting
comments on the two-phased approach
and information on the frequency and
timing of releases from MSWLFs,
criteria that should be used to evaluate
the length of the post-closure care
periods, zppropriate demonstrations for
terminating the post-closure care period,
and other information based on
experiences with closed landfills.
¢. Post-Closure Plon. EPA is proposing
in § 258.31{c) to require the¢ owner or
operator of an MSWLF to a
wriiten post-closure plan that includes
descriptions of the monitoring and
maintenance activities in
§ 258.31(s) and (b) for each MSWLF unit
and the frequency with which these
activities will be performed during both
hases of post-closure care. The
tal objective of monitaring is
to ensure that mzem!muon of
contaminants iy detected in & timely
fashion. In many {nstances, post-closure
monitoring will be & continuation of the
moni activities conducted during
the lan
of maintenance activities necessary to
ensure the integrity of the wasts
containment systems should include
routine maintenance that reasonably
can be expected to be required after

-include a description of the

- of the monitoring

's active life. The description -

EPA L singin § zs&u[c){z) that
the poat-josurc plan also include the
name, address, and telephons number of
the person or office to contact about the
MSWLF during both phases of the post-
closure care period, This requirement
would ensurs that, if emergency
megasures or long-term corrective
measures are necessary after closure, &
person familiar with the landfill design,-
“the types of wastes handled, %a:t
operating problems, etc., will
avaflable. ulso ond

The Agency {s propos er
§ 258.31(c)(3) that the p?ﬂp-cl’:t’ﬁu plan

uses of the property goth phases
of the |I-clo:ur¢ carl er!od. One

axmﬁeofans ble use of a
clos

bc a recreational
park, provided the complies with
the requirements of § 258.31(c){3). Under
the propoud § 258.31(::)(3] the post-
closurs use of the property must not
disturb the integrity of the final cover,
waste containment system, or function
systems unless the
State determines that the activities (1)
will not increase the potential threat to
humen health or the environment or (2)
are pecessary to reduce a threat to
human health or the enviropment. For
example, & foundation structure
ed in a closed MBWLF may ‘
dmurb the integrity of the cap, present
m:lgx-ag;!s"f:fn ;'dgr.elul htlot
t
Mctx&u f:}lg:. lnt:lrtfemco with the
0perl on monitoring systems
3rwenl tinely detectionof -
'water contamination or gas
eoneentnuom ater than the
established health-based Hmit.
Unmonitored access to the property
after closure also could relult in the
release of hazardous constifuents or
actusl ure of buried wastes as a
result of disturbances of the site. If an
owner or operator wizhes to remove any
wastes, waste residues, the kner, or
contaminated solls at any time during
the post-closure cars period, it must
obtain approval from the State and
demonstrate that disturbing the site wiil
not increase the threat to human health
and the environment. These
ments are consistent with the
Subtitle C requiremants for hazardous
waste facilitles. -
d. Post-Closure Plan Deadline and
Appreval. Consistent with the closure

- approved post-closure plan atthe .

The Agency is propos

andanymbuqmtmodlﬁcaﬁontotho S l
plan, be approved by the State. As . "™
described abovs, the Agency is le ¥,
specific procedural requirementn m:h
deadlines and procedures for

submitting, approving, and
post-closure care plans to the indi
States. Finally, proposed § 258.31({d)
requires the owner or operator to
matntain a copy of the most recent -

MSWLF facility or at soms other i
location designated by the owner of . ;30
operator. The plan must be maintained .+
period until completion E
closure care has been mnedh
accordance with § 258.31(f) (see Section ¢}
12.f below) and the owner or operator £
has been notified by the State thauthu
been released from financial assurance
for post-closure care for the entire -
landfill under § 258.32{g). :
o, Notation on the Deed to Pmporty

m;zsa.ai(e)-
that, following closure of the en! '
MSWILF, ﬂuowneroropmtormu.lt
record & notation on the deed or soma -
other instrument normally examined .
during a title search that will notify any
g:'tentm purchaser that: (1) The land -

bmuaeduanMSWLPmd(Z}l&
use is restricted under § 258.31(c){3). &
'I‘hhnntat!ononthodaedh!ntendedto
assure that the land use is restricted in - S
perpetuity. The owner or opesatoe may !
ask permission to remove the notation
on the deed if all wastes are removed in
accordance with the provisions in
§ 258.91(c){3}- Undertthubﬂthc

requirements for hazardous waste 3
dlsposal!adﬂﬂec.anomoropmtm\
piust record a notice on the deed - ‘;_.
following closure of the firstunitand "4
after final closwre to provids additional 78
aumncathatanparuumlwmo!‘ l
thcmo{thnpmportymnotodarl i
notaﬁontnthodeed Nedafter 4G

posed rule does not require thata
Clowure of each landhl unit in order to' © ‘
minimize burdens on the ownet o
operator, States may wish to adopt th!s '
more siringent requirement. :
According to the Agency’s survey of ~
State requirements, some States ahudy_
have procedures for ensuring that the %8
post-closure use of landfill propertyis |
restricted. Some States require &
notation to be put on the property deed: ¢
other States require that proposed future "

1HUzo30
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1and use be subject to Agency feview o bpe:ra_ﬂtbr‘nt‘ie‘_‘qtt‘ntely plans for the future  specily the &mount of Hability coverag
snd approval. . - : - " costs of closure, post-closure care, and . - that would be appropriste foran

States may wish to specify additional - corrective action for known releases, MSWLF, Unlike Subtitle I, which

.potification requirements for MSWLFs
as required under Subtitie C. For -
"sxample, submission of a survey plat -
f  indicating the kocation and dimension of |
" landfill units, a record of waste
including the type, location, and
~ quantity of waste disposed of in each
Jandfil]l unit, and a certification that the °
deed notation bas been recorded areall -
B required undet Subtitle C u?u.lntlom. :
e e? Post-Closure Care Certification. The -
Asency Is proposing in § 258.31(f) that
lollowing the completion of the second
* phase of the post-closure care period for -
" each unit, the owner or operator submit
to the State, s certification that both
phases of post-closure care have been
" - conducted In sccordance withthe .
- approved post-closure plan, Consistent
with the closure certification, the post-
' closure care certificationmust |, |
- objectively verify that post-closure care
* has been performed In accordance with
care reguirements .
based on a review of the landfill unit by
8 qualified party, As discussed above
for closure certifications, the Agency is
&ropo:iing :o ieng{tyo i;.‘he State t}u
scretion to spe ¢ types of
certfications that would provide such an
- °b-%-e:§ve nsenm:lnt. . that th
--'Today's proposal requires e
. tertification be submitted at the _
tompletion of the second phase of the
. post-closure care period for each unit.
This requirement ie consistent with
- these for bazardous waste facilittes
under Subtitle C. Because of the S
duration of the post-closure care period,’
the States may wish to require periodic
interim certifications (e.?.. avery fiveor
10 years or at the time o

i

the t -
renewasl, if lpalclble) to conmn‘ that

-activities are

ing conducted properly.

y . Alternatively, States may wishto -~ -

consider req a certification afler
. the exd of sach of the two phases of
- post-closure care, . :

Criteria .~ .

~ Under today's pro
OWNer or operator
MSWLF would be required to ,
* demonstrate financial assurgnce for the
.costs of conducting closure, post-closure
care, and, if applicable, corrective action
for known teleases. (Under proposed
§ 258.57, whenever the ground-water -
pratection standard is exceeded, an
owner or operator must conduct a
. torrective action program to treat in
lace or remove any Appendix I
azardous constituents exceeding the -
standard.) The purpose of financial - .
assurance is io ensure that the owner or

. fin
... corrective action for known releases is

" relesses. Soch facility risk analyses
' could require considerable time to
- complete and nlso could delay the

13. Section mszmmdum -

" requiretnents at

and to snsure that adequate funds will

- 'be available when needed fo cover
these costs if the owner er operstor is
unable or unwilling to do so. To
_ ‘demonstrate to the Btate thatfthas
- . - planned for future costs, the owner or

operaicr must are written cost -
estimates, These cost estimates would -
serve &s the basis for determining the
amount of financial assurance that must
be demonatrated. «
“Teday's pro financial agsurancea

- requirements for closure, posi-closure

care, 4nd cortective action for known

" releases st MSWLFs are patterned after

the financial assurance provisions for

. hazardous waste facilities under
. Subtitle C and proposed

visions for

closure and post-closure cere for

: MSWLFs is currently required in . . -
. pumerous States. Although financial .
usurannefott’omcﬂwtcﬁonhlen'!

frequently required by States, the
belleves that provisionof
assurance to cover the costs of

important to snsure that funds for long-

- term remedial ectivities are provided by
o ﬂ:gn owgsg or
i - The Agency

time to require financial
- other than known releases due 1o the
- complexity of the analysis that would be
. required to estimate probable corrective
.- action ¢osts sssociated with releases

- from MSWLFs. For oxamﬂ“a. to require a

E.‘l‘ator. )

not proposing at this
assurance for

facility with » bal ofs
release tg dem‘;i:flhtrﬁ ﬁnl.ngal T
assurance for corrective action costs in
the-event of a release would require a

characterization of the risks posed by u:' _

facility as well as the potential size,
trmpact, and costs to remedy such

sdoption and {mplementation of
mﬁaﬂ.m by States. The

‘m&;e"_ _.‘5.'“'9 ummmumﬂzhdedlllnd )
anew o existing - -

ormation concerning how such cost .

‘estimates pould be derived in the event -

additional éorrective action finencial

“responsibility requirements are

proposed jn'the future, . -

" 'The Agency also considered requiring
- mmAgrOPﬂ:!:m of MSWLF» to
* demonstrate financle! assurance for

third-party liability to compensate
injured third parties. Por a number of
reasons, however, the Agencyhas .
decided to defer proposing wech Hability
time. First, the
Agency is concerned that it does not
have cuﬁ_‘gem data st this time to

‘; . & three-year
~ 1o adjust to

The Agency
- this decision to defer

1. mandates e mtinimum level of coverage
- for underground storage
- statute does not specify any minimum
+ - financia) assurance requirements for

MSWLFs, To date, few claims data exi
concerning third-party awards resultin
from releascs at MSWLFPs. While more

.data are available to assess potential

¢laims trom Subtitle C facllities, the

is reluctant to extrapoiate from
these data or to adopt directly the leve!
of coverage req for BubtitleC -
facilities without furthrer analysais
comparing the risks and resultant third-

~. party claims from MSWLFs and Subtith

C hazardous waste facilities.

" SBecond, RCRA Section 4010{c) sllow»
the Agency discretion to take into =
-atcount the practicable capability of

. MSWLFs when developing the new -

criteria. Today's probosal appliesan -
extensive set of new regulationstom

- large universe of waste facilities.
.. Therefore, in light of the costs

assoclated with implementing tod=y’s -
proposed requirements, the lack of

availabla data on awarda for third-party
damages, and the current constraints in

- the insurance market, the Agency has

tentatively decided to defer any third- -
party Hability requirements. Instead, the
Agency has chosen to foces on fnanctal

.- assurance requirements for coats of
_ &ctivities thal are certain to be incurred

{ie.. closure, post-closure care, and - -~
cotrective action for known releases). In
deferdni these requirements, the
Agencg opes to provide more time for
the liability insurance market to adjus?

" to & new potential market. The Agency

adopiad a similar approach when .
promulgating Hiability coverage
wien i phased i the requiremsents over
when it phase ] enis over
a od to sllow the market
e demand for increased
capacity, S ,
Deferring third-party ability _
coverage requirements at the time, >
Frot, raiautgaling onch & requrement
m promulgating such a .
for MSWLF's at a later date. Farther, the
reiting ouch eaverage I they choves. ©
ro such coverage if they choose,
'l'l:]is decision to dafer (kese financia)
shEurence requirements innoway -

. relieves an owner or operator of liability
- should inj
- .tohavere

to third parties be shown
ted from the operationof - '
MSWLPFs. - DR
requests comments on -
irements for-
financial sssurance for -perty
liability costs at this time. In particular;
the Agency requests informationto - -
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assist in setting appropriate levels of
Hability coverage for MSWLF3,
including dsta on the aumber of claims
filed, the size of settlements or awards
resulting from injuries agsociated with
releases from MSWLFs, the causes of
such injuries, and the number of persons
harmed. Data concerning the nature, '
sizs, probability of, and potential
exposures to releases from MSWLFs
could also be used in developing
liability coverage requirementa. EPA
also requests information on the likely
availability and cost of insurance
coverage and other financial

. ingtruments for lability coverage, the

factors that might affect the cost and -
availubility coverage, the factors that
might affect the cost and availability of
financial assurance instruments, the
potential burden on owners or operators
of obtaining financial assurance, and the
advisability of phasing in financiat
responsibility requirements for third-
party lability as done under Subtitle C.
Todey's rule proposes that the amount
of financial assurance for closure, post-
closure care, and corrective action for
known releases be based on site-
specific cost eltin:ilel. 13:1 Aﬁglency is ;
not proposing in today's rule the types o
mcian&m that may beused ta  _
demonstrate financial assurance.
Rather, today’s praposal establishes o
performance standard that specifies a
set of criteria that must be satisfied by

any mechanism that is used. Regardiess

of the mechanism chosen, it must ensure
that adequate funds are availableina
timely manner whenever they are
needed. This approach provides the
regulatory conununity and the States the
maximum flexibility in satisfying the
financial assurance requirements.

a. Applicability. Today’s proposal
would apply to each owner and operator
of an MSWLF except for an owner or
operator who is a State or Federal
government entity. Although these
g;otﬂoaed requirements would apply to

the MSWLF owner and the
operator, only one would be required to
demonstrate financial assurance for the
MSWLF. This requirement is consistent
with those under Subtitles C and L. This
option provides flexibility to the
regulsted community by allowing them
to choose which party will demonstrate
financial assurance while, at the same
time, giving the State the additional
assurance that funds will be available
by hol both parties ultimately
responsible. EPA considered, but
rejected, the option of requiring both the
owner and operator to demonstrate
financial assurance. While such an
approach might provide somewhat
greater aasuranca that the costs of

closure, post-closure care, and
corrective action for known releases
would be covered in the event that one
party failed to provide adequate funds.
the Agency beligves that, in most cases,
this “double” coverage would be
unnecessary and would substantially
increase the burden on owners and
opecators of MSWLFs, :
EPA recognizes that because Ped
and State government entities are
permanent and stable institutions that
exist to safeguard health and welfars,
they have the requisite financlal
strength and incentives to cover the
costs of closurs, post-closure care, and
corrective action for known releases.
-The Agency believes, therefore, thatitis
not necessary to impose Ainincial
anu:;nee mmed ;;u on MSWLFs
owned or oparat govercment ‘
entities whose debts and liabilities are

. the debis and tabilities of a State or the

United States, This exemption also
extends to cases in which an MSWLFis
owned by a State or Federal government

tity and tad rivate ‘
entity operated by a p :;ersarty |

(or operated by a State or F
government entity while owned
privately). A State or Federal owner
may, of course, require the private
operatar by contractus] agreement to
provide financial assurance. The
exemption for MSWLFs owned or
operated by Federal or State
governments is consistent with the

a; ch adopted under both the
Subtitle C regulations applicable to
owners ot operators of hazardous waste
facilities and the proposed Subtitle |
rulas for underground storage tanks
containing petroleum, S

The Agency also is considering
whaether to treat Indien Tribes, baving .
Federally recognized goveming bodies
that carry out substantial governmental
duties and powers over any area, as
States. If o, they would be considersd
exempt from financlal assurance
requirements, If Indian Tribes ars not
exempt, they would be required to
demonstrate financial agsurance similar
to local governments. The Agency

uests sommant on whether to exempt

Tribes from financial

responsibility requirements, Specifically,
the Agency requests information on
whether Indian Tribes have the requisite
financial strength and incentives to
cover the costs of closure, postclosurs,
and corrective action for known
releases,

With regard to financial assurance
requirements for local governments,
EPA carefully considered whether to .
require municipal owners and operators
of MSWLFs to demonstrste financial
assurance for the costs of closure, post-

_ atimely manner, :

' apedﬂcrm-poulnnglvenyeu
' sources o munlgralﬂnandnﬁh..

" issues, and taxes) quickl
“ensurs funding in a time

" tool to induce advanced planning for the = ) 3

_ have to cover. . 3

b, Cost Estimates. EPA s p n g

§ 258.32 (b), (c), and (d) that the owner S\
or operator of each MSWLF Py

. closure plans and in the corrective

closure care, and corrective action fop 2§
known releases. While ths Agency -~
recognizes that many local government,
like Federal and State governments, are
ent entities and act to secure the. /3
well-being of their citizens, the Agency
is concerned that local governments
cannot provide the same guarantes thi
they will be able to access adequats -
funds to pay for environmental costs In

EPA has determined that, relative to° 3
l;::l.leﬂl and State govem:;mm =9
vernment entities 2 (1) Wik
Havug:lorl limited financial relou;gl) '
and le: Rexibility nhl‘l thei;::zfual '
budgets, making realloca s
substantial amount of funds for a

extremely difficult; g} cannot ¢ .
necessarily access the traditional - _

intergovernmental transfers, bond

enough to
manner; and

(3) bave been more prone to fiscal

emergencies than Federal and State
ernment entities. The Agency ..
elieves, therefore, that local B
ﬁ:vemment entities should be subject to -

ancial assurance requirements as a

future environmental costs of closure, .=
st-closure care, and corrective actiond
A°; knowb'l: l!i'elcas:l:.a Mquma. tllc::al vi:
ency eves that re g
governments to demonstrate Enancial
assurance may help them to raise funds “ 7N
for these costs that they ultimately will )

written site-specific estimates of the . -
coats of conducting closure, post-closure
care, and corrective action for known -
releases that would be used to
determine the amount of financial
assurence required under § 258.32 (1),  ‘-5ji
{g). and (h). These cost estimstes must - 784
account for the costs, in current dollars,
of a third conducting the activities
described in the closure and post- -~

action progmn as specified in §§ 258.30,
258.31, and 258.58. The “third party” =
provision ansures that adequate funds ’
will be available for the Stats to hire a
third party to conduct closurs, post-
closure cars, and corrective action in the “F5%
event that the owner or operator fails to 2N
fulfill these obligations, These - v
requirements parallel the requirements - 3%
or grc:rosed requirements under
SubtitlesCand L
The closure cost estimate mustbe ¢

based on the cost of closing the MSWLF ¥
at the point in the langllﬁs‘?ctivc lifs - -:
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- axpensive. For example, if an owner or .

- described in the post-closure care plan

- be

- operator must conduct corrective action.  ‘that ghanges in the facility result in a
. Cmce a releasc has been detected, the ™ “decreass in the maximum costs of -

" closure and post-closure cost estimates owmer or gperator can demonstrate that
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when the extent and manner ofits_ y ﬁconsiltent with the Subtitle C "~ aceount for future K on 1n _ .
operation would make ¢losure fas ~ ' . " re ments. Also consistent with determining if the estimate exceeds the

described in the closure plan) the most ~~ Subtitle C requirements, today's
‘proposal would pot require the owner or
operator operates the MSWLF on & cell- operator to update the post-closure cost
by-cell basis. the estimate should "~ ° estimate gfter the entire landfil} has

. account for closing the maximum sirea of " been closed; however, the Agency
. . the landfill ever open at any time. .  requests comment on the desirability of -
- 'The Agency is proposing that the ~ . Tequiring annual adjustments of the ’

. owner or operator develop estimates of ' post-glosure cost estimate during the

the costs of hiring a third partyto post-clostire care period to prevent a
conduct post-closure care activities for ~ significant shortfall in funds, which
each phase of the post-closure care _* couid pesult rom not sccounting for
period. The cost estimate for each phase ' futwre inflation. . . .

‘must be based directly on the sctivities .~ The A‘gency guggests that the States

. _; reduire the nse of inflation factors that
required under § 258.31(c) and account ~ are readily available to owners and K
for the entire landfill. The estimate for "~ operators (e.g., Implicit Price Deflator for
-sach phase would be derived by ~ Gross National Product ss published in
multiplying the annual costs (in current - _the “Survey of Current Business,” a -
dollars) of the activities by the number = Department of Commerce publication)
of years of care required in that phase. ~ ' or specify other inflation factors thait

- This approach is stmtiar to the Subtitle must be used to adjust the estimates. . asks fi
" C caleulation of the post-closure care States may wish to refer o the .
cost estimate, in which the cost estimate “‘provisions in 40 CFR 264.142 and 254.144
-is determined by multiplying the annual - “:and the sccompanying guidance
. post-closure cost astimatebythe = materials In developing these
number of years of post-closure care, © - requirements, ... -

. Because not all post-closure care .. In 4ddition to updating estimates for

- activities are conducted on an annual ° inflation, today’s proposed rule slso .

. basis {e.g., cap replacement or . would require that the owner or
monitoring well replacement mayonly . :Femtor increase the closure and post-

required periodically), the total cost - closure gost estimates when changes to
sstimate must be adjusted to include ** - the plans or at the facility
these periodic costs as well as the - during the active life increase the cost
annual costs. To ensure that adequate - - estimates [e.g. increase in design

funds would be available for the entire  gapacity, increase in the maximum area -
post-clogure care period, the Agency is - = open, nore axtensive monitoring -
requiring that the post-closure care cost  requirements). Similarly, today’s rule

.. estimates for each phase of post-closure’ ses that an owner or operator must

. - care account for the most expensive : a the corrective action cost - -
costs of routine post-closure care. For sstimate gnytims a change in the
example, the costs of monitoring during ' garrective action program or in the

_ the first 30-year phase should account - facility onditions increases the cost .
{or the most extensive monitoring lkely  estimate. = .+ : . - -
tobsrequired. . - e .7 'Whenever the cost sstimates are
As noted above, Subpart E of today's - increased, the owner or operator must

rule proposes to require that whenever - increase the level of financial assurance .

the ground-water protection leve! at the

MSWLF is exceeded, an owner or . Yequired under § 258.32 (1), (g) and (b). If

*- -“the gwner bt operator can demonstrate

owner or tor must prepare sn *tlosure over the active life of the landfill
sstimate of the cost of the corrective - - {e.g., reduction in size of the area to be:
. action p! calculated by - * used for the landfill), tie owner or

multiplying the annua! costs of remedial * ~ pperator may submit & request to the. *

actions and the number of years _ State to teduce the closure cost -

required to comp!lete the cotrective - sstimate. The owner or operstor ma

acionprogram. . . . . " request ¥’ ¥eduction in the amount of the
Tha proposed rule would require the” - ~“post-closure care cost estimate if the -

to be adjusted annually for inflation '~ -the ¢ost astimate exceeds the maximum

_until the entire landfill has been closed. ' cost of past-closure care over the

‘The cost estimate for corrective action
activities must be updated for inflation
until the end of the corrective action

remaeining post-closure care period.
Becanse the proposed rule would not
require the post-closure cost estimate to

.. period even if it extends beyond closure  be adjusted for inflation during the smt-

of the MSWLF. These requirements are  closure gare period, the State shoul

" provide maximum flexibility to the

-mechanizms allowed by the Stltel.( "
- trust funds, letters of credit, State
- satisfy the overall ojbectives of financial

- the amount of funds iclent
_to cover the costs of closure, post- - ¥~ *

" remaining costs to be incurred over the

length of the period. Because the
gorrective action cost sstimate is "

'sdjusted for inflation until the

completion of the program. the owner o1

‘operator may more easily be able to

demonstrate that the original sstimate

exceeds the remaining costs to be

fncurred. - - .0 0.
The Agency Is not proposing

. procedures or deadlines for estimating

and adjusting cost sstimates. However,
the Agency ancourages States to do s
and refers them to the Subtitle C
jons in 40 CFR 264.142 and 263.144

guidance. In addition, the
strongly encourages States to
carefully all requests for reductions in
cost estimates to ensure that shortfalls

" in coverage do not result. The

or comments on whether a
revised Criteria should include .
procedures or deadlines for estimating

.. and adjusting cost estimates.

For recordkeeping purposes, the -
owner or operator must maintain copies

'of the mosat recent cost estimates for

closure, posi-closure care,and - --.
corrective actiort for known releases at
the jandfili unit until the owner ot
operstor has been released from
financial agsurance for that activity

under § 258.32 {f), (g}, and (h); These

i

" provisions are consistent with

requirements under Subdile C. " " -

. @ Performance Standard for Financiol
Assyrance. In order 1o minimize the
number of specific procedural
requirements applicableto :.~
demonstrating financial assurance

;oo -

and

States, the Agency Is not specilying in )
the propon::ls regtczy!ntlon the typesof

. Bnancial asgurance mechanisms that

wotld be allowable; however, the . -
Agency is concerned that the

assurance, Le., to ensure that adeguate~
funds are readily available to cover the
costs of conducting closure, post-closure

‘gare, and corrective action for known .
: releases if the owner or operator falls to
. do so, Therefore, the Agency Is

pr?oal.ns in § 258.82(¢) of today’s rule n
performance standard for financlal .
‘assurance that must ba satisfiedto .~ -

. demonstrate financial assurance under

$25332(Di(gland ().
. Undeor the performance stondard,
'.“ﬁnnncidnl lnu;ancc mechar;!gm t;::th
tats must
owed by a State e '

closure care, and corrective action for* -

ARi10Z638
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known releases when needed: (2) ensure
that funds will be available in a timely
<$ashion when needed; (3) tee the

-\ixailabillty of the req amount of

¥’ goverage from the effective date of these

¥ requirements or prior to the initial
receipt of soild waste, whichever is
later, until the owner or operator is
released from financial assurance
requirements under § 253.32(f}, (g), and
(h); (4) provide flexibility to the owner

" or operator; and (5) be legally valid and

b and enforceable under State and
Federal law.

The Enancial assurance mechanisms
nuthoriz:d mugdué 8:3521 ?f mdm
propose ar Sul pro;
drafted, satisfy thess performance
criteria. Subtitle C allows the use of a

_ .trust fund, letter of credit, surety bond,
insurancs, financial test, eorponta
guarantes, Stal uired mechaniam,

_ State assumption of responasibility, or a
combination of certain mechanisms to
losors sad post-clomse. (asaance

osure 1 ce wss

- not propouri,:r corrective action
financial assurance undear Subtitie C
because the Agency determined that it
would not be available.) The proposed
Subtitle I regulations {52 FR 12768, April
17, 1987) allow a similar set of - .
instruments to demonstrate financial
sspurance for corrective action and
liability coverage. States may wish to
tefer to the document for
closure and post-closure care and
financial responsibility {Ref. 4) for more
information on the use of these
mechaniamg in other t?;lAguimd clal
ABBUTATICS PrOgrams ance on
how these mechanisms could be
structured to satisfy the performance
standard discussed below.

The financial assurance performance
standard in today’s proposal would

. require States to adopt & program under
which the selected range of financial .
assurance mechanisms ensures that -
sufficlent funds will be available to
cover the costs of conducting clcsure,
post-closure care, and corrective action
for known releases whienever such funds
are needed, In most cases, the amount of
funds assured should equal the full
amount of the current site-specific cost
estimates for closure, post-closure care,
and corrective action at the time the
mechanism is established. For example,
if a letter of credit Izsued by a bank [s
an allowable its face value
must equal the site-specific cost
estimate, To minimize the burdens on
small owners or operators who may
have to set aside funds in a trust to
demonstrate financial assurence, States
may wish to adopt the approach used
under Subtitle C. Under Subtitle C, an

owner or operatof is allowed to build up
the trust fund over the life of the facili
or over 20 years (10 years for permitt
Tacilities), whichever is shortar. To meet
ttg; I;,eff|:u't':posal.'itl"n %.ﬁﬂrddait?e:iﬁd!:'
ay's a -up
allowud for trust funds, the State must
require the trust to be fully funded no
later than the end of the landfill's active
life. States may wish to adopt stricter
trust fund requiretnents (e.g., shorter
build-up period, accelerated payments
into the trust in the earlier years of
"peratinm] to avold potential shortfalis
the MSWLF i closed earller than
expected. If a Stats chooses to dwnlop .
State fund to be used for tha costs of
closure, post-closure care, and
corrective action for known releases, the
size of the fund must be commensurate
with the expected costs ikelytobe -
lncurred to satisfy the periomnnm

'ro enlurethnt hmdl will bc uraﬂabh
when needed, States also may need to -
take into account potential legal and
political constraints on & fonde
guaranteed by financia] mechanisms.
For example, because the U.S. EPA
Regional Adminigtrator does not have
theauthoﬂtytodlucﬂyncejvefunds .
from third-party financial assurance
mechanisms (Le., all monies received
must he directed to the U.S, Treasury),
under Subtitle C a standby trust fund
must ba established when cartain :
instruments are used (e.g., letter of
credit and surety b

tory for
trator draws on the instrument.
Some States may face similar

eomm!nuhaecepﬁnahmdsdindly
from third parties and maynesdto -

" establish sfindby trust fund

requirements for certain mechanisms
{e.g., letters of credit) to ensure that the
State has access to the funds whenever
they are needed.

Because of the long period between
tha inittal establighment of the financial
assurance mechanism and ths time that
the costs are incurred, the performance
standard requires that the mechanisms
guarantee continued avallability of
coverage until the owner or operator
establishes an alternate
assurance mechanism or is released
from financial assurance requirements
to avold potential gaps in coverage. To
ensure rellability over time, States
should eatnhush provisions that address
contingencies such as (1) bankruptey or
incapacity of the financial assurance
provider or the landfill owner or
operator and (2 } ) cancellation or
termination of mechanisms by the
provider. To & revent gaps in coverage in
the event of these contingencies, States

-established, oz else the third party

. on much of the regulated community. ,7( 2

tust ensure that owners or operators.
establish alternate financia} 1n
mechanisms in a timely manner, Poe
example, States could require that only-
after obtaining alternate assurance -
could the present mechanismbe - v
cancslled or terminated, States also -
could specify notification requirements.
and time limits for providing alternate:
financial assurancs, similar to .
provisions under Subtitlea €. - .
Furthermors, States may wish to adopt
provisions similar to Subtitle C
regulations that require certain
mechanisms to be automatically - -
renewed unless an alternate financial
assurance mechanism hasbeen ..

- 2n]
offering the instrument becomes labls -~
for the obligation. Finally, States must. 2
engurs that owners or operatore of 5
MSWLFs cannot terminate financial - e
assurance at will, which sould - ‘

Ieq
bs torminated until afterthe . ¢ _.»
certifications of closure or post-closure - e |
care have been received and approved. .
In authorizing financial assurance -
mechanisms for demonstrating financial:
assurance, States should providea -
rangcofmechanimtopmvidcmen )
srators of MSWLFs with Hexibility.-
for onstrating compliance while at :
the same time ensuring that they mest =4 :1. ‘
the regulatory requirements. For .
exmple.thoAsencywouldnoteonﬁdu‘
& program sufficiently flexible if that -,}.,'.
program restricted owners or operators .
10 using only a financial test o P -
{nsurance because such restrictions -~y 2l
would lkely impose a significant burden -

Finally, under the performance
standard, the financial assurance -
mechanisms must be legally valid and _
binding, The valld!!y of such >
mechanisms will largely bs a matter of - ‘._'
State law. However, ta be legally valid, .
a financial assurance mechanism must
be lssued by an institution that has the . 3

legal authority to issue the mechanism . ~ j:-.
and that:d iibl;gall?ly uwepta&!: t:ndlm B
regula aFederal or agency.. .-, 4

L - 4

assurance mechanisms
must be enforceable under Stats and y
Federa! law. To hela ensure thatthe -+
mmé?d?? wording fbl.t'hihm B
tos or : .
mechanisms consistent with the -
regulations found tn 40 CR 284.151.
Thess mechanisms are discussed in a ;
background document to this proposed
rule (Ref. 4), .
In proposing & financlal assurance -
performance standard rather than s
specific financial assurance - - R

AR102639
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mechanisms, the Agency has sought to
minimize inconsistencies with the :
approximately 20 States that already
have financial assurance requirements
for MSWLFs. The Agency recently
conducted casé studies of nine such
" programs {Ref. 18). The study found
considerable variation among State
~ programs both in the types o
"mechanisms allowed and in the
 procedural requirements for the
-finencial ageurance mechanisms. For
additional detail on the results of the
. case studies, see the financial assurance
background document to.this rujemaking
- (Ref. 19), Today's proposal is. therefore,

designed to accommadate the variations

‘among existing State programs, while
ensuring that all programs meet the

performance standard for financial

" assurance. The Agency requests
comments on the proposed financial

© assurance £edomuu standard,

including the use of this standard rather
than identifying a list of acceptable
financial assurance thechanisms.

- d. Financial Assurance Provigions ﬁ;r ‘

-Local Governments. As noted in the -

" previous section, the Agency is not

" proposing specific financial mechanisms
- in today's rule in order to provide

* - maximum flexibility to the States. The

Agency believes that the Subtitle C
provisions can be used ag models for * |

* States in developing their rules. Unlike '

Subtitle C, however, the majority of
' MSWLFs are owned by local

overnments, While Subtitle C allowsa

ancial test ta be used 1o demonstrate
financial assurance, the test in 40 CFR

264.143 and 264.145 1s designed primarily -

for corporate firms and is not directly

applicable to local governments. _
* Therefore, because of the large number
- of MBWLFs awned by local

- governtnents, the Agency considered for
today's rule the feasibility of developing
- & financial test that would exempt local -
‘ ﬁovemmentl able to pass the test from

aving to obtain & third-party financial
assurance mechanism {or contribute to a
" State Pund, If applicable).

A Binancial test designed apecifically ;

for local governments was considered
during the development of the Subtitle C
regulations but was not included due to
difficulties in interpreting and verifying
municipal accounting information,
concern over the use of bond ratings as
a measure of flscal strength, and
concern over the sccesaibility of .

the promuigation of the SubtitleC~~
requirements, many local governmenis
have developed more sophisticated
financial management practices..

Because of these changes, the Agency ia

_examining possible approaches a State

~ Cetls

might use in developing such a test
specifically {for icoal governments. For
example, the Agency is examining the
feasibility of developing a special test
that takes into account fiscal,

© fnstitutional, and other factou.‘Altho:f.h

the Agency s hot proposing a financi
test for jocal governments in today's

. rule, the Enanclal assurance background

document discusses a framework that

| Stammaymhtomln?edbrlna
-+, griterie for & Bnancial test for local

governments (Rel. 4), If a State decides
to allow a financial test for local
governments, the framework should be

“'useful in choosing appropriate :liealurel

"of [

local government's
* The Agenicy tequests comments on the

“ise of & financial test for loca!

governments. Specifically, EPA réquem

- information on standards that might be
" used {o measure & local government's

financial sirength, the measures that
might be taken to establish such a

‘financial test, and whether any States
currently allow a ﬂnnpcial test for local -

- governments, | . . ,
¢. Firancio] Assurance Requirements.

As noted in Sections 13.b and ¢, site-
specific gost estimates are used to
determine the amount of financial

“assurance required. The mechanisms

used {0 demonstrate this smount of
‘toverage must satisfy the performance

. - standard specified in § 258.32{e).
- .. ‘The amount of closure financial
- assurance must be based directly on the

‘most recent closure cost estimate
adjusted for inflation in accordance with

. § 258.32[b). Financial assurance for post-

‘¢losure eare must cover the costs of

. conducting both phases of the post-

closure care period for the entire
landfill. The amount of financial

, Tesponsibility required for each phase of

post-closure eare is calculated by
muitiplying the most recent annua! post-
closure cost estimate for each phass of
post-closure care by the number of years
in that phase, The pum of these two
sstimates i the amount of financial
agsurance fequired for post-closure care.
Thisa is similar to the Subtitle
tion of the post-closure care
cost estimete, in which the cost estimate
is determined by multiplying the annual
post-closure cost sstimate by the
nrumber of years of post-closure care.
EPA is proposing in § zsa.sz[hl!to

. . pequire corrective action finenci
allocated tax revenues. However, since

assurance for known releasesin an

" amount squal to the most recent annual

corrective action cost estimate in

~ § 258.32(d} thnes the number of years

required to complete the corrective
action program. The Agency Is
proposing that financial assurance for

"release bas been

‘today's rule proposes in § 258.32

' D. Subpart D—Desiga Ctitetia

* today's proposal would require

corrective action li';""ﬁmommted after
the cost estimate has been d in

‘accordance with § 258.32(d), consistent

with Subtitle C, Before adopting this
titing requirement, the Agency

considered the feasibility of requiring

some minima)} leve! of Anancial ‘
responsibility for corrective action as
soon as the need for corrective action

. 'was demonstrated but before the

corrective action megsures and costs
were datermined. This latter a ch
has been proposed for Subtitle I becaus.
the statute requires finenclal assurance
for corrective action for a specified * -

_ amount ($1 million) before there Is any

known contamination, The Agen

cy
" concluded, however, that it still does no

have the data sufficient to estimate the

" ¢ost of corrective action in advance and

is delaying the requirement until a
stected and the . .
estimates of costs Bave been developed
States may wish to reguire some leve! o
financiel sssurance io cover the costs of
interim measures that may be taken -

- prior to the completion of the corrective -

action plan and the approved cost .
estimgte.. = - .
Release from financial assurance -

o requirements for closure, post-closure

care, and torrective action is trigeered

" by State approval of the certifications
" submitted to the State under

§§ 256.30(e), 258.31(f), and 258.32(h).

Following the receipt of the urﬁﬁcntio;x

from the owner or operator that verifies
thet closure, post-closure care, 0r .. -

" torrective action have been completed

in accordance with the apptoved plans,

and {h) that the State notify the mg).

or operator in writing that he no longer

- is required to demonstrate financial
responsibility for these activities. If the

State has reason to believe that the -
activities have not been conducted i -
accordance with the approved plan, it
must notify the owner or operator and
include a detailed statement of reasons
for not releasing the owner or operator
from the financial asgurance -~ -~
requirements. - i S

1. Overview of Proposed Standards * -

" a. New Units. Section 258.40{e) of
t new
MSWLF units be designed with liner
systems, LCS, and final cover systems
as necessary to meet the design goal in

~ the aquifer st the waste management

unit boundary or an alternative . -
boundary specified by the State. The
two key components of this performance
standard are the design goal, which is a
human health- and snvironmental-based

AR102640
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ground-water risk level. and the point of
compliance (POC) in the equifer {Le.. the
waste management unit boundary or an
allernative boundary specified by the
State). Today's proposal provides States
gonsiderable flexibility in establishing
‘both of these key components. As
discussed below, the State establishes
the design goal within the protective risk
rangs and also may et an aliernative
boundary as the point of compliance:
however, this boundary shall not exceed
150 meters from tha waste management
unit and shall be located on land owned
by the owner os operatar of tha MSWLF.
In this proposal the is .
considering three altersative risk
ranges. Thess are 1X107¢t01X12077, 8
fixed level of 11075 or an upper bound
risk level of 110" [with States having
discretion to be more stringent). EPA is
proposing to use the range of 110~ to

1X10"?because the currently
uses this range in cleap-up activities at
sites and because this rovide a

margin for considerstion of site specific
factors in setting the rigk level. A fixed
risk level of 1107* would provide a
uniform level of protection ecross all
States. On the other hand, setting an

u bond risk leve] of 1X10™* would

ow States greater flexdbility in .
eatablishing more stringent risk levels
based on site speciflic conditions.

In its regulatory actions EPA generally
uses & case-by-case approach,
depending on the » issues,
uncertainties, and information bases.
Rexibiiey tr padgig e vasiety of

e ty ety o
factors and uncertainties included in the
risk assessments. For example, the .
following risk levels have been
embraced by EPA since 1084;

¢ The Superfund Clean-up policy—
1074to 10°%,

* Alternate Concentration Limits
(ACLs)—10"*10 10"" with 10~* target.

¢ Drinking water standards/
Maximum Contaminant Level (MCL)-
10"*to 107"

. Peaticiden‘ in groundwater
strategy-—10~*trigger.

+ National Emission Standards for -
Hazardous Alr Pollutants [NESHAPS)—
10""to 107, ) )
The Agency intends to examina closely
the nahre of the Subtitle D universe
while keeping in mind the capability of
State programs and feasibility of
achieving lower risks. The Agency
requests comment on these alternatives.

The design goal {s an overall ground-
water carcinogenic risk level that must
be established by the State. Ats
minimum, the goal must lie within the
protective risk range: however, the
States would, under any option, have
the discretion to select a risk level that

- State could establish an slternative

is more protectiva than the proposal.
Thae focus for the design goal is on
carcinogenic risk. Results of EPA's
Subtitls D risk medel indicate that
carcinogens drive the risks posed by
releases to ground water by MSWLFs.

Non-carcino with
mﬁ%&ww

Mcti d-water monitoring and corrective
action programs, -

mlisn goal is cgnt:i&tengm with the
req ents propose y
det the ground-water trigger
levels {see proposed 258.52) and the
(CWPSe) [mm wsed z'sa.m )

588 Pro (3

However, unlike Ig:';lssu levels and
the ' GWPSs, the design goalisnot
constituent-specific. Rather, the design
goal represents the ovarall water
risk Jevel (Le., the combined risk from all
constituents) that the State believes is
necessery to protect human health and
the environment.

a design goal is meant to give the States
the flexibility to considar the practicable
capability of the owner or operator in
establishing design requirements.

The design goal [in conjunction with
the point of compliance) is used to
determine What design Is necessary for
the facility, For example, If 110~* were
chosen by the State as the design goal,
the facility must be designed to prevent

releases to the ﬁound water that would

cause the overall risk posed by the
ground water to exceed 1x10™% at the
waste management unit boun or
alternative State-specified bo .
Section 258.40{d) specifies that the

boundary as the compliance point fora
new unit: however, this alternative
boundary cannot go beyond the 150
meters from the waste management unit
boundary and must be on land owned
'I:_i'the owner or cperator of the MSWLP.,
By State ;nult col:lider t;: lm g;
ollowing factors in eatablis
alternative boundary: (1) The

logic characteristics of the
facility and surrounding land; (2) volume
and physical and chemical :

characteristice of the leachate: {3) the
t:!t.y. qu.u;ly ‘ an[d] th pl::dm.i and
ground-water flow; (4) the ty
withdrawal rate of the d-water
users; (5) availability of alternative
witer supplies; (0) the existing
quality of the ground water, lnclndln&
other sources of contamination and thefr
cumulative tm
and (7) public bealth, safety, and
welfare effects. EPA's intent in allowing
States to establish alternative
boundaries is to allow site-apecific
characteristics to be considered in
meeting the design goal, For example,

ARiO0ezoli

" needed or used for human consumptions

'l‘heposdbhmoﬂi;'n'dh"krangsfa ; alternative boundary

" proposal. EPA chose a distance of 150-+

" the practicable capabity of owners and

- have minimum impact on existing
" facilities. The 150%«:« value -

‘ represents the third (75th
o pg'cenﬁle mmmmuono!

‘EPA's facility survey results (Ref. 30). &

cts on the ground water;

the State mam to oerlh:r:'altarnaﬂ -
boundary in ons w the aguife
is of low quality and has little or no
potential for future use. R
In considering the various factory - TG
specified in § 258.40{d) for establishing -7
this alternative boundary, States will
determine which factors sre the most -
important at each facility and aze -~
provided the flexibility to use a differen!
ranking system at each facility. The -
consideration of these site-specific -
factors should ensure that establishing ~
the alternative boundary would not
result in contaminstion of ground water

that would result in adverse impacts o
human bealth or the environment. Suck-
adverse impacts include contamination ~*
of drinking water supplies, degradation -s:
of sensitive ecosystems, or degradation “
of recreational areas. . s
EPA considered setﬂnit'ho ey
at the property -

boundary without & distance ¥mit, ***
Howevst, under such zn approach, great

expanses of d watercould bs -
contaminated before detection. EPA* ~™
beljeves that this practice would, in
effect, circumvent the intent of todey's

meters as the maximum alternative
boundary to aliow for consideration of

operators and to allow for greater State
flexibility in setting design requirements;
The 150-meter limit also is expected to -

the unit and property
for MSWLFs determined from

distances
boundary

EPA also sing to require that th
alternative boundary be located on land
owned by the owner or cperator of the -
MSWLF to prevent contamination of
ground water off-site.- = - )
- ‘The consequence of giving States the -
ﬂexibﬂim use s POC at a distance -
greater the unit boundwhthntlt:g

allows contaminant concentrations to -
diminish {dve to degradation, '
dispersion, and attenuation) over =g
distance and, thus, potentially decreass *vid
the s of design criteria needed *
to meet the design goal. In this manner, -
the alternative boundary provides i
States the opportunity to take into
account the practicable capability of the - -z}
facility ownars or operators. For - Ty
examrla. EPA estimates (based on risk
modeling described later) that the X
percentage of new MSWLFs exceeding &
110" *risk level drops from 43 percent
at the unit boundary to 23 percent at 150
meters. :

. A
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seiting this alterpative boundal:y. the

specified in § 25840{(d). .
Under the second option, a State may
establish one performance standard

{including the design goa! and point of

in the State, For example, the State may
elect to establish a performance "
standard that requires all new MSWLFa
in the State to be designed 10 mee! a risk
level of 1¢10~%at the waste :
management unit bo . If 8 Blate
wishes to incorporate an altemative
boundary (Le. otber than the waste .
hmanagement unit) into its State-wids
performance & the State must
carefully consider all the facility-spacific

" factors required under § 258.40{d). The
.Agency believes that this me may

be difficult In States that have a large
Rumber of MSWLFs. oL
Regardless of whetherthe -~

performance standard is set on a site- . make

ecific basia or a State-wide basis, the -

J Water users, and (5} ground-water
mlauly. Various melﬁ;ods f

or consid
ese factors and dgtermjni.ng . erlng

. strain the resources of the regula

. recognizes that most existing units have -

not been o y designed to meet

specificall
' the design goal at the waste
-mansgement unit boundary, However,
' some States Bave design and
_ - performance requirements for MG6WLFs
compliance) that applies to all MSWLFs -

that, if may have
S R,
capable of mee or
ug: waits, Fuz':g:r?MSWLh
constructed after the ulgation of
the 1879 Criteria (40 CFR Part 257)

should bave been desigued and .

operated o ensure that the

‘ecncentration of conteminants -
- intraduged to the ground water did not
' mmummwmmmapm

EPA believes that to requirs existing
units to meet the saine performence -
smdandnuwun!hwouldle%dy

community. First, the data necessary to
the determination of whetker the
existing unit fuects the design goal,

Stete must still determine MSWLF " as the geology beneath the unit of the
designs that meet the performance . design specifications, may not
W Mandard. Section 258.40{d} requirea the  be readily available or may be very
- State to consider at leest tha following  costly to obtain. This lack of informatian
@ lactors in determining the specific was svident in sevaral of the case
®3ign pecessary 10 meet the studies EPA teviewed in developing of |
ﬁerformanca standard: (1) The - =~ - this proposal Becond, if the design of
ydrogeologlc characteristics of the the existing unit wag determioed to be
facility and land, (2) the incapable of meeting the design goal,
X climatic factors of the ares, (3) the retrofitting would be necessary. The
244 Volume and physical characteristics of - Agency belleves retrofitting for Subtitle
3 the leachate, (4) proximity of ground- D facilities should not be required

because (1) the procedure is impractical

because it requires the excavation and
temporary storage or disposal of wastes,

" provide flexibil

- vaeas Y —
. . . ' ) . L [P
For the above reasons, EPA believes  appropriste designs are discussed later  (2) the excavation of the Wiste may

the 150-meter maximum alternative POC  in this preamble {see Part 5 of this _create ita own set of public bealth
allows for consideration of the section). - = . ... problems {e.y., dangers to workers,
practicable capability of the regulated In certain cases, the State may find contaminated run-off), and (3) such
community and State Sexibility in that MSWLF designs required under its  retrofitting would disrupt existing solid
setting design criteria while ensuring - - existing regulations adequately meet 8 wasle mmanagement activities. -
protection of human health and the State-wide performance standard _ Retrofitting may be particularly '

- environment. The Agency requests established in accordance with Subpart’  disruptive if a large pumber of sxisting

" _comment specifically on the use of this D of today's proposal. In such cases, the  facilities are found to be unable to meet
distance to establish an altemative ‘State may use its exinting regulatians to .. the desigo goal. e

- boundary. implement today’s proposed The fina! cover requizement for

.. In implementing today’s proposed requirements for new MSWLF design. existing units could be met by a wide .
performance standdrd under § 25840(a),  The Agency specifically requests range of designs hased on alte-specific
States have two options, Under the first comments o the approach to State conditions, These designs range frowm &

R option, the State may establish a " implespentation 6f today's proposed cap coasisting of soils with adequate

performance standard (; the - §258.40{a} performance standard. .  moisture-holding capacity, planted with

- design goal and point of compliance * b, Existing Units. The Agency s the proper vegetative cover 1o handle
within the limits prescribed in .+ proposing a different performance the wettest month et this location and
} 258.40(a)) lor each facility on s case- - standard for gxisting units than for new sloped to maximize surface run-off
by-case basis. For example, after units. For existing units, § 25840(eJof = without causing aignificant erosion
considering site-specific factors, the today's proposal would sequire grohlems. to a cap contalning & -
State may set a performance standard installation of a findl cover system that ydraulic barrier, such as a exible
loroneMSWLFl.hatsgedﬂuadadsn .. prevents infiltration of liquids through membrane liner to pravest inflzstion
goalof 1X107%risk tobe metatthe - the cover and into the waste. In into the waste. " e
waste manggement unit boundary, while - proposing & different standard for As with new wnita, snany lactors are
ot another MSWLF, the State may - exigting units, the ﬁﬁm:y {a taking into  involved in designing the final cover.
require a design goal of 1X10"*t0 be account the practicable capability of These include procipitation, potential
met &t an alternative In owners and aperators of MSWLFs. EPA  and actual gvapotranspiration soil

moisture holding capqcity, vegetation,
and run-off, %gg! veral
methadologies aval:- 4% that use these -
factors 1o satiznate the amouni of )
infiltration that may enter the waste.
These methods are discussed in the
background documents that support
today's rule (Rel. 5} e

2. Rationale for Propased Approach

.. .'The primary goals of this ruleare to
utab!il;h mndﬁrods that are protective -’

of buman hsalth and the suvironment,
to the States, and
minimize disruption of current salid
waste management practices by
consldering the practicable capability of

. the regulated community. The Aae:g

believes that & performance stand
approach for the design of MSWLF urits

- “ best enaures that these goals can be

achieved. . L
Today's proposed requirements would

.- allow the owner or operator to take into
such

account site-specific conditions when

_ designing the unit to ensure that the

eoncent;nuoa of ennumii:a?u ntu:
specified compliance t e
‘wasie management ul:,i? _buu:g;ry) .
meets the design goal. Furthermore, use
‘of a performance standard allows for
the considerstion of lonovative

. technologies that may be developed In
Mk i e o

Today's‘ performance standard would

also provide States the Hexibility to
_ make the final decision as to how the

standard would be achieved. Many -
States currently have standards the?
utilize a performance standard approach

ARIGZ5L D



First, today's proposal specifically
would require the owner or bperator to
design new units to meet a protective
ground water risk level. [See discussion
in Section IX.D.1.a. of today's preamble
concerning the design goal and EPA's
request for comment on alternative riak
m:ﬁ.e") Under the existing Criteria, if a
facility contaminates the ground water,
the facility is classified as an “open
dump” and must be upgraded or closed
under & Siate-approved compliance
schedule. Today's proposal, by
establishing a design goal tied to
aound—wnter protection, is intended to

preventive rather than reactive.

Second, the proposed design goal is
an overall risk level that encompasses
Conatihuents (0. Appendie I which
constituents {i.e., Ap;
form the basis of the ground-water
protection standard. The standard for '
the existing Criteria is limited to the
contaminanta identified in the National
Interim Primary Drinking Water
Regulations (NIPD'WRs). now National
Primary Drinking Water Regulations
(NPDWRs}. The Agency recognized in
the preamble when it promulgated the
existing Part 257 Criteria that this lst
did not serve as a comprehensive
ground-water quality standard becauss
it did not include all potentially harmful
substances that might be associsted
with leachate from solid waste. Today's
rropoul requires that an overall risk
evel {Le., design goal} be selected and
used In new unit design and that, during
ground-water monltoring. & more
comprehensive list of constituents (i.e.,
more comprehensive than the existing
Part 257 Criteria) be used to ensure that
the design goal {s being met, This Het
includes many constituents that may be

existing municipal waste landfills. The
monitoring requirements would allow
continuous svaluation of whether
facilities are complying with the design
goal, while the corrective action
requirements ensure that appropriate
responses are taken to protect public
health from exposure to contaminated
ground water and minimize resource
O Pinaly. tode '

Y. *s action proposes
different dealg: standards for new and

existing MSWLF units, unlike the
ot Criteria, which established one
design standard for both types of units.

EPA made this decision for the reasons
discussed earlier (e.g., practicable
capability); however, when this different
standard for existing units is considered
in context with other requirements of .
the proposal {e.g., corrective action), the
overall protection is the same,

b. Differences From Subtitle C
Standard. There are two major
differences between the current Subtitle
C standards for hazardous wzste
landfills and today’s proposal. First, the
overall performance standard for the
design of hazardous waste landfills is
more stringent than the performance
standard for MSWLFs. Subtitle C
landfills must be designed to prevent
hazardous wasie or hazardous
constituents from entering the
surrounding sofls and ground water. The
proposed performance standard for
MSWLFs, which would require that the
design goal not be exceeded at the
compliance point, allows the mitigating
effects of the surrcunding scils and
aquifer material to reduce the
concentrations of contaminants, The
Agency belleves today's standard is
appropriate for MSWLFs because it

" location categories approa
" based approach were considered in

. the State (current standard in 40 CFR 4
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for design of MSWLFs and strongly found in landfill leachate, thereby allows for copsideration of the - Kk
support the performance standard viding more protection to human practicable capability of the regulat
approach proposed today. The Agency ealth and the environment than the community, .
believes that, in many cases, only minor  existing Criteria. This proposal is The second major difference betw
modifications to existing State discussed in greater detail in Section toady's proposal and the current
standards would be necessary to make  IX.E of today's preamble. C standards is the strict Subtitle C- =
them consistent with today's proposal. Third, EPA is pnzonns toestablisha  design standard. Although thers are
therefore, EPA believes that the maximum limit on the distance the certain stringent variances -~
proposed standard allows consideration  alternative boundary may be from the available, Jocation characteristics (e
of practicable capability and will result  waste management unit boundary. climate and hydrogeology) g ,
in minimal disruption to State programs,  Under the original Criteria, the not reduce the design requirements o’y
A review of current State regulstions is  maximum limit for the alternative Subtitle C facllities as they do under the?
included in background documents boundary was left to the State's Subtitle D proposal. Therefore, Subtitls
supporting this proposal (Ref. 9). discretion. The Agency has chosen to C specifies one design (i.e., doubls =

a. Differences from Existing Part 257 a limit of 150 meters from the liners, LCSs, and leak detection /%
Criteria, Today's proposed standard for  unit boundary in establishing the systems) for almost all locations, whils
MSWLFs is similar to the current alternative boundary. The site-specific the proposed Subtitle D perf M
requirements under 40 CFR 257.3-4, " factors to be used in establishing an standard would allow location = -~
which prohibits Subtitle D facilities from  alternative boundary that were characteristics to be constdered when
contaminating ground water beyond the  identified in the original Criteria, designing the MSWLF unit so that
solid waste boundary or an alternative =~ however, have been maintained, location and design of the unit G-
boundary specified by the State. Thers Fourth, today's action proposes complement each aother. This proposed -4
are, however, several major differences - ground.water monitoring and corrective  standard would allow consideration of'i§
in today's proposal. action requirements for both new and

the practicable capability of the owner
or operator., - :

3, Alternatives Considered . -.;

The Agency considered a number of
alternetives to the design ments
proposed today. Various performancs .
standards, uniformi design standards s
{with and without variance jons), W

developing today’s design requirementsriasgl
The Agency requests comments on all RN
the alternatives presented below. EPA ¥
specifically is interested in comments
the advantages and disadvantages of W
the alternatives in relation to todey’l"’.‘

proposed approach.
a. Oth

osal: (1) Require MSWLFs to be
gl::p ed to meet the delignﬁdat the
unit dary but make no allowance
for un alternative boundary and (2) )
require MSWLFs to be designed to mest 3§
the desi{gn goal at the unit boundary or "3
any alternative boundary specified by .

Part 257). Thess altarnatives were
evaluatéd based on the potential extent.
of ground-water contamination that m
result, ability to enforce the standard
citizen suits, the practicabls -
capability for the ated community *
to comply, and flexibility afforded the
States. :
The Hret alternative, requiring
MSWLPFs to meet the design goal at the
unit boundary, would provide the ;
atest protection to ground water .;
ecause, by strictly defining the point of:
compliance es the unit boundary with ;.
no alternative allowed, it timits the real * 295
extent of ground-water contamination, * *3
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regulation and would have been the

. same for all units. This approachis the -
. same as that used in the Subtitle C

regulations. This approach can simplify
- permitting because the same specific -
design requirement applies to all units
regardless of site-specific differences. -
‘The Agency rejected this type of :
standard for MSWLFs because it would
-not consider stte-specific location
factors nor the practicable capsbility of
the regulated community to comply,
sesulting in prasible over-regulation in

Such an approach could be simple to
implement and could {ncorporate & large
pumber of site-specific factors; however,

- the development of & valid predictive

-squation s difficult and its reliability °
would ba limited by the quality of data
employed in it Furthermore, one -

- squation may fhot be appropriate for all

‘site-specific situations.

' d. Qategorical Approach. Another
. alternative considzrad by EPA, which 1s
- described in detel! in the next section of

this p:gmb!e, {s an spproach that

be needed, whareas In other settings,

minimal engineering controls may

" needed. This section provides a brief
- background on cnglnaa:g’g con:mls_ and

3:”"‘“' “rtl‘:mlanmd‘gfl aa‘g o

termining the k )
necessary to achieve today's proposed
performence standard, . . 5

0. Overview of Engineering Controls.

The purpose of an MSWLF unit is
to pravent leachate seeping from .
the site and entering the aquifer. A Hner

33355
B This alternative could be enforced sasily some areas. Further, It would severely would categorize locations based on
- through citizen suits; however, this . limit State flexibility. _ bydrogeologic and elimatic conditions. .
option does not allow considerationof = The Agency also considered uniform  Specific designs would be identified for
¥ e practicable capabilities of the .. design standards with variances to " each category, and methods for =

. jegulated community and could limit - allow varistion of designs based on eite-  categorizing locations and their

state flexibility by not allowing States ~  specific Iactors. In particular, the - corresponding requirements would be
1o consider site-specific conditions when - Agency consldered proposing for all specified. This approach would be :
determining the point of compliancs. new MSWLFs composite linerand ~ relatively sasy to implement and would

" Further, by not allowing consideration ~ .leachate collection system requiremsnts  allow the considerstion of site-specific
of site-specific conditions, this ., :similar to those proposed today only for  conditions. The approach allows the

- lternative could result (n over- . .- those MSWLFs that recirculate leachate  consideration of climatic factors and
regulation and could exceedthe = - . or gas condensate. As stated previously, geologic conditions, but no aguifer -
practicable capebility of the regulated the composite liner system would .characteristics and ground-water
commanity to comply. . consist of a flexible membrane lineras  resource value. Also, this approach

" The second alternative, requiring - - 152 upper component and & commpacted might not adequately account for the
MSWLFs to meet the design goal atthe - $0il layer as the lower component. The racticable capability of the regulated
unit boundary or a State-selected - soll layer would be at least three-feet cilities to comply. In addition, this
alternative, would provide more . . thick with & hydraulic conductivity of no  approach would reatrict State )
flexibility to account for the practical more than 1X10°T em/sec. The Jeachate by prescribing a methodology States
capability of the regulated community. Jt collection systemm would need to be - would nse in astad design
would be Jess burdensome to the . constructed to maintain less than a 30- requirements for various locations.
regulated community because aite- - -cm depth of leachate over the liner. A While EPA has not this

" specific factors could be considered, - Yeriance mechanism would be provided  spproach today, EPA also is presenting
thereby avoiding over-regulationand . 0 Allow ese of altemative dexigns ~ this approach, along with the sk -
increased costs; however, it would be based oo site-specific consideratians. algorithm, &s possible methods for
leas protective of ground water because | T025¢ "m@“ would be based ou the e adequat desigas for
it would aflow for a greater area extent ogical characteristics of the .. performance standard
of ground water to be contarzizated la sltemative opersting methods,  proposed in § 258.40(a). -
thap the first alternative. This - 7 -the resource value of ground water, the ‘The Agency recognizes that the choice
alternative also could be difficult to . tature of the alternative design, and = of a patticular type of standard is a very.
‘enforce through citizen suits becsuse no . Otber factors. The combination of these controversial decision and is interested
one alternative boundary wouldbe - i8ctors would have to provide a level of  in obtaining public comment on today’s

' specified in the rule for all MSWLFs. “snvironmental protection eguaal to the selection. The selection was based on -

" The believes that today’s - standard design. - - . anagttempt to balance several factors
Pmpolal‘ Lgmency des & balance of the -~ 'The recognizes that this - including the practicable capability of -
positive aspects of the above +  approach would Hkely be easier to the regulated community to comply.
alternatives. Jt limits the potential area m‘::‘m and 'ﬁ:fm ':;g&“y de g&ﬁ&fﬁ”wwﬂ"nmﬂn&d :

' . r assurance of protection
;xtea: Ofmmﬂﬂ mng:'um - E-;an health and the snvironment than  Federal or citizen snit ﬁomabmty.’ .

'fmﬁ‘ dnu ‘I’:P 3‘5‘ ton [t other options considered: EPA is not . Commentors may wish to consider
provides Snbotum Iy ‘Y. oz, e proposing this approach because of additional factors when providing
potential for wﬂe:dbihh t'lun.mnn d 9 tie . . concern u:;rding t:x:d dlfmdttyd in gxxz.nent lz;glarﬁmbmn other factors for
considers the practicable capability of § tentialg ﬁe:.n,;'?mwon :fr:;m:mg soonicemuon. .« -
the regulated community. it E&iﬁu The Agency slso is conceined - & Implementation of Performance
rould bmmgge sttheFederal = hat thu;:ﬂ}mach would limitthe  SwndardforNewlnits ~-
evel or en suits becsuse it . gtates’ ability to sdequately consider - Today’s proposal would require that
would set limits at the point of . the practiceble capability of the . new MSWLF units be designed with

- compliance. : 3 0 vegulated pommunlty, liners, LCSs, and final cover systems as .
- b, Uniform Design Standards, The . c. Risk-Bosed Algorithm, Theuse of s necessary to meet the performance

. Agency also considered establishing risk-based algorithm is based on the standard described above. The specilic
uniform design standards for MSWLFs.  development of s predictive equation of design needed would vary i
Under this approach, tequirements for - that can be used to e, on a site-  depending on the characteristics of the *~
liners, LCSe, and final cover systems specific basis, the potential human . particular location, In some settings, !,

- would have been delineated in the health risks from & proposed landfill,. ° comprehensive liners and LCSs would-”

is & hydraulic barrier that prevents ot i’

ARI0Z6LY
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greatly restricts migration of liquids, The believes that placcment For the risk-based algorithm {and thy'
thus allowing leachate to be removed ofa cover over closed portions of  State-selected risk model), the design
from the unit by the LCS. Liners function an MSWLF is necessary to: (1) Minimize geal is expressed as a risk level, The @
by two mechanisms: (1] They impede infiltration of rainwater; {2) miniziize risk level selected as the design goal
the flow of leachates into the subsoil dispersal of wastes by human, animal, not direcct:{ involved in applrln’ the
andto:the aquifer and {2) they adsorb or  or physical interactions; and (3) categorical approach but is use =iy
. attennate pollutants thus retarding the minimize the need for further determine compliance and {0 establish'¥S
migration of contaminants. This maintenance at the facility during the clean-up levels for corrective action. TheX
adsorptive or attenuating capability ts post-closure period and beyond. The categorical approach presented today iy
dependent largely upon the chemical types and amounts of cover material based on preventing any leachate from 3
compositions of the material and nieeded to accomplish these goals and to  migrating to the aguifer. Bocause of this
fts mass. Most liner materials function achieve compliance with the design goal no-migration concept, this approach is 2R
by both mechanisms but to different are highly dependent on the location of  generally more conservative than the
degrees depending on the type of liner the landfill. The amount of infiltration of rigk-based algorithm and in soma cas
material and the nature of the liquid to ~ wataer into the final cover and would require more extensive e
.be contained. Liners may be grouped subsequent percolation 8 engineering controls than would be
into two rosjor types: synthetic {flexible  waate can be affected by surface determined from the risk-based Y
membrane liners) and natural {soil or conditions such &3 soil type, soil aigorithm, -
clay liners). thickness, final grade, type of " The empirical methodology uses .~
Flexible membrane liners are the least vegetation, and climatic factors such as  higtorica) d-water menitoring dats 238
able of the liner materials, but amount of precipitation, temperature, to essess m.cﬁme“ of exis: il
ve little capacity to attenuate and evapotranspiration. For example, in  gesigns in meeting the design .
dissolved poliutants. Natural liners can  .areas with limited rajnfall and hlgg The ground-water monitoring data -
have s large capacity to attenuate evapotranspiration, minimizing would be used to calculate & risk leval.
materials of different types, but they are tration may be achieved by: (1) that would be compared to the ‘design :
gl&si:g:gy more mublc th:ll: the Grading the u:aif :n)nuch s t‘l:.y as to
types of liner materials can romote run-oil, (2 L] er |
prevent or limit leachate migration out fW‘ and thickness of soil to maximize bem':nm‘:ﬁ;s.mﬂn?hd&.mw' :
of the MSWLF. moisture-holding capacity, and (3) background document on facility design
A review of the MSWLF case studies  establishing vegetation to promote plant (Rel. 5). EPA plans to issus a guidance
identified various types of liners transpiration of water. In areas of high document addressing facility design
currently being used, including rainfall and low evapotranspiration, after the final rule is promulgated. -
compacted native and imported soils; - these design factors may not (1) Risk-Based Algorithm. Using the ~§ .
compacted mixtures of native soila and  substantially reduce the amount of Subtitle D Risk Model, EPA derived an
bentonite, and FMLs, The liner designs  water entering the waste after closure. algorithm that characterizes 8 site’s v/4. 0K
used varied somewhat from region to In such cases, additional design factors, tential for ground-water X
reglon. such as hydraullc barriers, either ' g:ntaminsuon. This algorithm uses
In landfills designed with liners, a synthetic or compacted soils, and/or information on a facility's potential
leachate collection and removal system  drainage layers, may be required in the leachate release rete and the 3
is necessary to relieve the hydraulic fina] cover to reduce infiltration to °l'| racteristics of the site’s WM :
pressure within the landfill. Without a acceptable levels. Further information to estimate the level of ground-water -«
coliection and removal system, the on the design of cover systems is e::mi:lutl e tl:at 3 result from ani
leachate will accutnulate, increasing the  available in & background document con on "&a ite. The lovel 2%
driving force for migration through the  (Ref. 5). — MSWLF opertnlﬁng at that 5 t:.ed in ﬂ:: S
base of the fill. Leechate could b, Methods for Evaluating Designa. ofoontt;:inn th"“ I raprel&enm '
eventually back up into the unit (Le., the Today's proposal does not prascribe a byteda ?hc;“ ¢ilme cancet
“bathtub” effect), resulting in seepage single method for designing a facility to  Fisk associa f“" ;m“ the .
near the surface and possibly affecting ~ meet the performance » Becayse Gonsumption of groun “"’s’ at nd
surface waters or other receptors. the Subtitle D program i Implemented  }andfill's complience polnt. States this
Collection systems also may be needed by the States, the A'ﬁ believes that  landfill ownars oz m"‘g‘:ﬂm use
when a landfill is located in saturated the appropriate method for algorithm as  screening tool to !
sails. Water from this saturated material implementing the design performance determine whether a new MSWLF ata
eventually will seep into the waste and  standard is best determined by the given site is likely to achieve :
generdte leachate if not removed by an  States; however, EPA is provi compliance with the State-established N
Rt iomtst | S S oy U S e o
& collection remov i o what des necessary to L
leachate from the unit will assist in comply with the performance .ma':y,d risk-based algorithm cannot be used to .

meeting the overall performance goal for
the unit. An LCS g consigts of
H‘ﬁonted drain pipe installed in gravel-
ed trenches above the liner at
base of the unit. The collection system is
drained by gravity to a sump or series of
sumps from which the leachate is
withdrawn for treatment or disposal.
Additional details on the design and
construction of LCSs can be found in
“Lining of Waste Impoundment and
Disposal Facilities” (Ref, 36).

(Le., to meet the design goal at the point
of compliance). These methods lncﬁ:dc:
(1) eAsoﬂ;:;llzued algcg.ﬂth::.{g.;] a

cat approach, an an
empirical method. A fourth methed not
discussed involves a State-
sclected risk model. Although this last
method is not described, the data
needed and assumptions made for the
risk-based algorithm may be similar to
wkat would be necessary for the State-
selected risk model.

the reduction in human health *
tisks that would be achieved through the
use of more atringent coetrol -
tschnologizs. b
N i

ase are aye
1. The State would estngllsi thedesign " "< §
al that is tied to the triager levels for . " %
g:u'rdmn constituents s edin
§ 258.56 for the landfill. If the calculated
risk is lower than the design goal, this “¥¥
would imply that the proposed laadfill -,
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el

© would be in compliance withthe ~ ~  ~ boitom liners, leachate collection that & more rigorous State-selected
. performance standard. If the caiculated - systems, different cover types). The assessment (either risk- or technol ‘
risk exceeds the design goal, the owner  effects of changes in jocation on risk based) be used to gpecify themix o
or operator could choose & new site for  potentia! could be calculated using the  containment and cover system
the landfill, change the proposed risk-based algorithm, while the effects of components capable of meeting the
dimensions of the landiill, or employ more stringent containment and cover ~ design goal. ‘
more stringent control systems [e.g., systems could x‘p:. EPA recommends BILUNG CODE $680-30-4

ARIC26L40
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" The ﬂsk-ﬁaaed
- follows: ) _
RudS * 107%{Qe/Qu)" 4 M0 t-avm
 where R
. Rmlifetime risk posed by consumption of
A 'sro;nd water sl designsated complisnce
L
B Q.’-':;adicua leachate release rate 1o the
- uppermos! aquifer, m?/yr. . -

Qu=ground-waier flow rale for the
" uppermost aquifer, m*/yr,

;lijbﬂthm ia a

_-aQuifer from the unit boundary to the .~ |
compliance point, years [TOT=0 for unit
" boundary compliance point). -
- In essence, the risk-based algorithm .
states that the risk associated with
ground-water contamination from an
MSWLF i» a function of the rate of
. leachate release from the site and the
. attenuation (i.e., dispersionand - -
- -degradation) of this leachate in the ~ -
squifer. Qg represents the annual .
Isachate release rate, while Q, and YOT
_ account for the dilution, dispersion and .
degradation of contantinants in ground
- water. Methods for calculating Qg Qu,
" and TOT are described later.

of this approach. First, this approach is

dervied by assuming that the MSWLF -

risk results produced by the Subtitle D .

Risk Model represent “true” risks and - ..

fitting a simplified mathematical mode] - -

{i.e.. the risk-based algorithm} to these - -

tesults. The Subtitle D Risk Model s -

currently unverified for predicting

: E’ound-water contamination resulting - -

- irom MSWLFs. However, EPA believes
the model s technically correct and - < -

; believes that it can adequately s

.characterize the risk from MSWLFs. -

Second, the approach assumes that
the leachate produced from a particular
landfill will have a composition and -
conatituent concentrations similar to
that used in the Subtitle D Risk Model,
The {nitial leachate conatituent

- concentrations used in the model

represent the median concentrations for
six conatituents found in samples of :

- leachate from numerous MSWLFs [see

- Section XI of preamble). (A complets
_ discussion of the leachate constituent &

selection process, including the dose-

response parameters used for the
constituents, is contained in the draft

Regulatory Impact Analysis.) The risk."

. based algorithm should not be used for
_proposed MSWLFs that have expected
eachate characteristics substantially

. different from those used in the Subtitle

D Risk Model. EPA recommends that, at
these landfills, 2 State-selected Risk

- Model or other approach be used. .

Third, the risk-based algorithm Bever

.. predicts risks highar than 4.5>¢10™% This

~alue was derived from the Subtitle D

s

. the risk-based algorithm-predicted risk

Risk Model results for approximately

.. 500 distinct combinations of landfill size,
" envirgnmental and hydrageologic
setting. and exposure distance. In about -
. Spercent of these scenarios, the
.- modeled rieks were higher, aithough
. _none sxceeded 107 - :
+ - --.Fourth, although the risk-based
-~ “algorithra is relatively powerful in &
. statistical sense (i.e., its predicted tiaks
. -correlate well to the Subtitle D Risk
. Model's predicted risks), its use '
. -introduces some additional uncertainty,

.-~ The Btate might account for some of

- the uncertainty in the approach by
- setling 'the rigk-based algorithm goa!
. -somewhat Jower than the actual design
.- goal. For instance, {f the State .
-determines that the actual design goal

should be 1X10"4, it could state that any
-MSWLF with calculated risks exceeding

.- -1X10"*would be required to perform &

gno:; detailed site-specific assessment,
: a
.aneordet-of-magnitude) would allow
the States and owners and operators to
identify low-rigk MSWLFs relatively

.. - quickly and focus more effort on
- EPA acknowledges several limitations

borderline or high-risk MSWLFs. EPA
Pecommends that the States determine
thea ble margin of safety between

and the design goal. :
{"Fifih, the risk-based algorithm does
ot apply 10 sites with complex
drogeology. The ground-water
concenttations in sites characterized by
fractured, folded, or faulted rock, karst -

- terrain, idally-induced changesin - .-

ground-water flow, or similar complex:

-canditions gre not reprasented {n the

underlying Subtitle D Risk Model, and -
-4hus the Hak-based algorithm does not

~ predict them. In these conditions, EPA .
. recommends more sophisticated , - - . .

analytical techniques be used. o .
* Bixth, characterizing the variables - -

~+-tiseded 40 solve the algorithm for an

" individugl site may be both costly and

- difficult. However, some simple methods
 ute avallable to make these ‘

“determinations, as discussed lnter

© 7 These Hmitations thus reiate to the

‘sase of implementation and the :
*uncertainty embodied {n the approach.
EPA has attempted to propose the risk-

. based algorithin in a form that strikes a

“'reasonable balance between the desire

_for accuracy and certainty on the one -

. hand, and timely, moderate-cost .
" {mplementation on the other, - -
“~ In order to develop the risk-based

-algorithm, the Agency identified from
case studies, damage cases, field

. .. observation, Subtitle D risk modeling

results, and other sources several
envirotunente! factors that affect

* leachate generation, leachate release,

of safety {in this sxample,

stre
“and

" severa! forms of the equation

LA R A 3

migration, exposure, fidHsk. These
factors include landfill size, net
infiltration, subgrade permeahility,
depth to ground water, aquifer flow rate
and time-of-travel from the unitto &
potential exposure point. Using the list

~ of key environmental factors, EPA

conducted an anelysis of variance
{ANOVA) and a regression analysis.
The ANOVA allowed EPA to determine
the importance of sach of the o
environmental variables in explaining
the variation in the predicted MSWLF's
risk. The regression analysis, coupled
with an understanding of the - :
ph{.aiochemjcnl processes that affect
risk, allowad EPA to sstablish a simple

* equation. using the key environmental

variables identified in the A_NOVA. to

. predict a facility's rigk.
- For the purpose of the ANOVA and

regrescion analysis, EPA nsed the risks
predicted from the Subtitle D Risk

- Model. For this application, the mode!

simulated approximately 500 axposure

.. scenarjos comprising unique = -

combinations of infilration rates,
Iacility size, depth to water table, -~
hydrogeologic conditions [aquifer

“velocity and configuration], and

exposure point, For each scenario, EPA

-+ predicted the highest lifetime health risk
- that would be experienced over a 300-
© year simulation period. _ .
. In establishing the importance of the

environmental variables, the Agency
generated & series of ANOVA tables
displaying the relationship between the
identfied (independent) environmenta! .

‘variables and risk, the dependent

variable. The ANOVA tables provided .
EPA with a means to evaluate the -

th of the association between risk
l&e various independent variables.
- The ANOVA results indicated that .

none of the environmenta] variables - -
. alone explains more than 10 percent of
" the variability in risk. EPA then - -
. combined some of the related varlables
" to test the relationship between risk and

three “top" parameters: leachate flux
(Qx). squifer flux [Q,). and TOT. Qy is a
function of several variables including .

' &e facg!ity dllze. the h;iﬂiilmtaon;lte.ind
; the subgrade permea . QAls s
- fonction of the aquifer velocity (e, "

permeability and hydrsulic gradient},

- aquifer thickness, and affective porosity.

It accounts for the dilutionand -
attenuative capacity of the aquifer, and ~
{s measured at the downradient point of
compliance. TOT is a function of the
aquifer velocity and distance o the ..
downgradient compliance point. Uslng
these “top” parameters, EPA anal 'c :
0
predict MSWLF risks.

ARTC26L8
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As with most regression equations,
the chosen algorithm omits some
independent variables that could
increase the explanatory power of the
model; however, EPA believes that it is

_better to use fewer varigbles and keep
the classification scheme simple, EPA
believes that the relationship is
conceptually valid and realistically
depicts the actua] physical relationships
between these parameters.

To apply the risk-based algorithm ata
given site, the owner or operator must
calculate three variables: leachate flux
(Qr}, aquifer Bux (Qa), and ground-
water TOT. Several methods exist for
calculating TOT, Q,, and Qu. TOT
equals the distance bstwesn the landfill
unit boundary and the compliance point;
this distance is then divided by the
ground-water velocity. Thus, TOT will
equal zero whenever a unit boundary

compliance point is selected.

~ Calculation of ground-water velocity

requires either field measurement or
obtaining estimates of hydraulic
conductivity, hydraulic gradient, and
effective porosity from available
literature. Ground-water velocity equals

KI/n, where K is the hydraulic

conductivity, 1 is the hydraylic gradient,
and n is the effective pomai?..

Q, also can be determined either by~
field measurement or by empirical
calculation. Q, equals KIA, where K is
the hydraulic conductivity, I is the
hydraulic gradient, and A is the cross-
sectional are of the aquifer.

Qy can be calculated as the product of
the surface area of the MSWLF and the
armual recharge. The surface area of the
landfill can be taken from site mapa and
plans. Recharge can be estimated either
empirically or through use of a water
balance method. EPA es that
this approach of calculating Qy does not
account for tha potential effects of low-

rmeability wastes or subgrades in

miting the rate at which leachate can
be released from a landfill In most
cases, the leachate release rate will be
limited by the recharge rather than the
permeability of the wasts or the :
subgrade.

EPA realizes that tha cost of
estimating values for soma of these
variables can be high. depending on the
method used. EPA believes, however,
that at least some of thess coats would
be incurred independently of the use of
the algorithm (e.g., hydrogeologic
studies).

EPA, requests comments on this
approach. particularly on the utility of
the approach; the difficulty in
implementing it; the leachate
characterization; environmental
transport; the technical accuracy of the
risk-based algorithm; and methods for

addressing the uncertainty inherent
throughout the risk assessment that is
the conceptual foundation for this.
approach,
{2) oc:l\;ﬁorical Achpproa:h. The

categ approach is an engineering
approach for dete whether a
facility will meet the parformance
standard and is based on the ability to
match location charactaristics to
specific design requirements. The intent
is to present a simplifisd methodology
that eccounts for liquid migration in the
overburden (the material between tha
bottom of the unit and the top of the
aquifer}. The categarical approach is
designed to achieve minimai relesses to
the aquifer, which is somewhat more
stringent than the performance goal
proposed today (L.e., meet degign goal at
unit boundary or alternative boundary).
A relative comparison of the (estimated)
t‘f:e“m d::llsnl. costs, ant\:}I benefits of

categorical approach to the proposal
i» contained n_the draft Regulatory

Impact Analysis.

The approach uses two basic

- elements. First, the design selected for

use during the active life, takes into
account local hydrogeologic and
climatic conditions to prevent liguids
from reaching the aquifer, Second, at
closure, a final cover system is used that
minimizes the generstion.of leachate by
preventing the inftitration of liquid into

from migramto the aquifer, but the
final cover will minimize the smount of
water that moves through the waste into
the aquifer. By reducing the amount that
enters the aquifer, EPA believes that the
ormance standard specified in

258.40(a) can ba met bacause the
dilution and attenuation that ocrurs in
the aquifer will reduce the
concentrations of the small amounts of
contaminants that escape the landfill,

Because the categorical approach
seeks 10 minimize constituent releases
to aquifers, it is conservative approach
to designing facilities to meet today's
performance standard. The State and
the owner or operator should be aware
of this when using this approach to
{dentify designs necessary to meet
today’s performance standard.

The categorical approach is based on
the potential for contaminants in
leachate to migrate from the MSWLF.
Leachate is formed by rainwater and
other liquids percolating through the
solid waste in the landfill. Different
hydrogeolegic and climatic settings
{nfluence both the rate at which
leachate i generated and the potential
for leachate to escape from the unit and
eventually reach ground water. Under
this approach, location categories are

. unit, aquifer characteristics do not play-

the waste. The cy moo%nizu that . -
.the final cover cﬁ]ﬂ not eachate

.. tactor affecting the generaton of
leachate at landfills. When precipitation : -

established based on the migrationr -3}
potential of water from the landfill unft.:
Once the location categories.are
defined, design requirements are o,
specified to offset the effects of “poor™ %3
locaticnal factors to counteract the =3
rapld movement of contaminants from .
the MSWLF to the aquifer that these
“poor” locations promote.
Under this approach. locations are .13
categorized based on the climate and -
?eolou. which determine the potential *
or contaminants to te into the
aquifer. In developing appreach, -
climate and geology were evaluated to.
determing their contribution and
{mportance to the generationend | .;
migration of leachate from landfills. ..
Because this approach is basedon 3
preventing tha migration of leachate toy
the aquifer during the active life of ther-

L &

& role in the salection of design e
requirements nacessary to meet the -

s
a) Climatie Factors. The Ageocy
beliaves that climatie conditions are ke
factors in determining the-rata-and - -
amount of leachate that will be
generated in an MSWLF unit. The - -
climate of & particular area is dependen
upon the interrelationships of numeror
conditions. The factors that the {
evaluated in developing the ca ¥
spproach are: Precipitation, potential .-
evaparation, potential :

evapotranspiration, temperature, and - =
l‘;ll:ll;Dﬂ. Eu&.factor is discussed briefly 2+
W, - . . ;

. Precipitation normally is sxpressed as
the amount of rainfall and mowfall thas
occurs at a specific location.
Precipitation ia the primary climatic

h

enters & landfill, it infiltrates the wastes
and dissolves contaminants to form . -
leachate. As more leachate is formed, -
hydranlic head {s built up at the base of Y
the landfull that acts as a driving force ... "§
for migration to the subsurfacs. Both the

‘rate.and degree to which this process . .S

. potentially will evaporate from a fres

A

occurs will vary, based on the locationr - 3
of the MSWLF. K
Potential evaporation (PE); measured -
as pan evaporation, is normally S
expressed as the amount of water that -
water surface at a specific location. This.
factor often is similar to lake
evaporation and is not representative of
MSWLF conditions. Potential -
evapotranspiration (PET) ls normally
expressed as the potential amount of
waler thal will evaporate from soil
surfaces and transpire through plants at
a given area. Normally, PET is lower
than PE in a given area. Temperature

b
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plays an importent role in potential
gvaporation and potential

evapotranspiration for a given loéntion:

* - the values for these factorg incorporate
the effects of temperature.

¥ . - Run-off, although not a cliratic factor,

- normally is expressed as the amount of
water that will migrate from the site in
the form of overland flow. Mejor land

- -surface conditions affecting surface run-

oit include topograpby, cover material, -

vegelation, soil permeahility, antecedent

. -soil moisture, and artificial drainage,

In order to achieve the overall goal of
this methodology {preventing leachate
from reaching the aquifer during the

. agtive life of the unit}, it is neces to -

determine the factor or factors that bést " Thiz gstimate incorporates factors

represent the potential amount of
moisture available for entering the
waste, thereby generating leschate. The
Agency evaluated the above factors to -
determine which factor or factors best
characterized the climatic elements
_relevant to leachate generation. The
.objective of the evaluation was to
determine the potential for leachate
generation during the active life ofa
unit. As stated earlier, the Agency
beliaves that once the MSWLF iy
properly closed and covered, leachate
_generation should be minimal. No single-
_ lactor or combination of factors could
_ be found that adequately characterized
climatic elements such that leachate
eneration during the active life could
.. be estimated. EPA, therefore, selected a
simple two-step process that can be '
used to categorize locations based on

climate. This process uses mean annual collection by sdjusting operational

. -.characteristics of the .
.. The following steps are needed to

precipltation as the factor in the first

step. N ;

The first step of the process requires
that the mean annua! precipitation (P)
for an area be determined. P was chosen
because: (1) It is sasily determined, (2) it
does not neceassarily require the :
collection of new date, and (3) 1t .
conservatively deacribes the amount of -
water potentially avajlable for ‘
" infiltration and leachate generation, - - .
Using P conservatively estimates the
amount of leackate formead because it
does not consider gvaporation or run-
‘off. Values of P ¢can be oblatned from
- the National Weather Service, the

- Nattonal Oceanographic and
Atmospheric Administration (NOAA),
- and/or USGS Water Atlases. These

" sources have collected rainfall data over

extended periods of time, 80 values from
- these sources should be representative
- of antioe! rainfall in an ares.
.- The Agency believes that there is a
relationship between precipitation and.
leachate generation. Based on sn .

- evaluation of MSWLFs in different %
., accumulation of leachate at the base of

climatic settings, EPA has concluded
that areas that receive more than 40

" coverhas

fnches or precipi\aﬁon per yw generate
-leachate in quantities sufficient to
- - warrant collection. Therefore, under the

. -categorical approach, units located in
. areas that receive more than 40 inches

. of precipitation annually would be

.. required to have leachate collection. For

. Areds that receive less than 40 inches of

" precipitation per year, the svaluation

.-indicates that leschate may not always

be generated in amounts necessitating

colisction, Therefore, the second step of

the process is to estimate the amount of

leachate formed in areas receiving less
.. thap 40 inches of precipitation to

. determine if gnough leachate is

generated to warrant collection.

that determine the potential for leachate

" sccumulation at a specific landSill. The

. factors used include P, PET, actual
svepotranspiration, soill moisture
holding capacity, waste moisture _
‘holding capacity, and run-off. Because
MSWLF;s are ongoing construction’
rojects, the relationship among these
ctors relative to leachate V)
accumulation continually changes. -
Therefore, & demonstration method that
svaluates the potential amount of

- ~leachate sccumulation at different

stages of Jandfill construction is
necessary. Under this method, the

. ..avaluation would be based on the

projected landfill configuration at the
- ond of each operating year. The Agency
believes that some facilities inlow -

" precipitation locations may be sble to

sliminate the need for leachate

site. -

_determine when an LCS is necessary:

“of the unit at the end of each operating
yoar

en instalied,

.+ . Step 2: Compute the quantity of

. leachate generated for each year of

- active life using the water balance : -
method. This step may require dividing
the 1andlill unit into discrete areasto

- take fnto gccount differing grades and .

varfations in surface run-off. If so :

- desired, the molsture-holding capability -

of s0i] layers used for cover could be
considered. Most active portions of »
, landfull will Bave no vegetative cover,
" so molsture loss by evapotranspiration
. should not be considered in the water
' calculation. Moisture loas from
active portions should be accounted for

. by using estimates of evaporation from

" bare poil as described in an EPA
" guidarice document (Ref. 35).
.. Step % Calculate the total

the unit by adding the amount of .

T 1

leachate generated to the amount
predicted for each previaus year.

Stap ¢ If total accumulation of
leachate at the base of the unit (as
determined by Step 3) sxceeds or equals
one foot &t any stege of the landflll
construction, an LCS is necessary. For
example, for & unit that has a three-year
actve life: for year one, it is estimated
that one foot of fleld capacity of the
waste remains and no leachate is - -

. generated. For fy«ar two, it is determined

. that one foot o

field capacity remains
end, again, no leachate is generated.
However, for year three, before final
cover is fostalled, it is determined that
field capacity for the portion of unit

. planned 1o be built that year will be

. exceeded and four feet of leachate will

be generated. Presuming that the year
three portion of the unit {5 on top of the
year two and year one portions of the
unit, the total effect will be 10 negate the

' unused moisture bolding capacity of the

grevloul two years and result in & head

- build-up of two feet ut the base of the

put the active l_lferuntﬂ final |

* -unit, which is sufficient to require the

installation of an LCS. This method is
further discussed in the backgound

document supporting this proposal (Ref;

5), . , O
7 {b] Geologic Fuctors, The nature and
extent of the geologic material -
underlying & given MSWLF site strongly
influence the fate of any leachate -
generated. The categorical approach .
estimates the effects of various ﬁoxic

" materials based on the time it

water 1o move through the material
above the aquifer. Because leachateis
an aqueous solution EPA believes it is

‘reasonable to mode] water movement

. Step 1: Estimate topographic cositours, - rather than leachate movement (n the

subsurface, The Agency believes this
simp assumption is conservative,
This stmplified approach does not

" include consideration of the variabllity

' of MSWLF leachate over dme. Also

_.some fectors that retard constituent
" . mavement, such as absorption, chemical
: precipitation, degradation, and

-

attenuation, that can result in slower

" movement of the constituent than the . -
solute (i.e., water] are not a part of this
. simplified approach. Therefore, the

Agency believes that considering only

- the rate of iquid movement {s a

-

conservative approach. -

..+ Certain geologic characteristice

‘control the rate at which leachate will

" migrate to the aquifier. For the

categorical approach, the rete must be

_v; determined s0 that design features can
. be added when the natural conditions
: do not give adeguate protection to the

squifier. The geologic factors evaluated

included the following: Depth. saturated

ATuzos0
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hydraulic conductivity, effective
porosity, and Linear velocity.

Depth (D) vefers to the thickness of
the geologic material between the
bottom of the umit and the top of the
aquifier. This zone iv referved 10 ap the
overburden. Saturated hydealic
conductivity (Ksat] i o meagure of Ghe
ability of porous media (ooils or rock) to
transmit liquids under ogtarsted
conditions. Effective porosity (N,) io a
measure of the interconnected pore
space in the geologic materinl, Porosity
has o controlling influence on the linear
veloity of waler i the overburden
media, Linear velocity (V) is the speed
at which ground waler travels in the
subsurface under waturated conditions.

Different methodologies wers
evaluated that could be used (o estinnte
the time for liquids to migrate through

the overburden to the aguifier, known as

tizne of travel (1) to the aquifer. "ITe
methodologies invedve: (1) Calculation
of T based on a detailed time-of-travel
meagurement theough the dverbuarden
(for sataentec and unsatueated geologic
material] vging the npproaches
prescribed for deternuining vulnerable
hydrogeology under Subtitle C (Ref. 11),
[%thMmmhmme“mmuﬂmm
expressed ag T=0/Kuoat, (3) caloulation
mmeWHWHWmmmﬂmnﬂm'mmmwwmhmuw
of water in the overburden with an
assumed hydraulic gradient of ome), and
(4) & wetting font approach for
ungatursted soil only,

The detailec time-ol-travel analysis
results in the moot aceurate prediction
of when leachate may reach (e aguiter
under ideal conditions; howewver, it is
very data-intensive and complex,
particularly for vnsaturated conditions.
It also requires the development of How
ne.

The second and third methody are
more straightforward because the
necessary data are readily available
from literature and field tests. Becaunse
of their simplicity, these methods could
be used to pre-screen locations with
data available frorm the litera ture. These
data whould be verified by Held tests
priov to site design because Held
verification is necesoary to enaaee that
gite-specific conditions matel conditions
dicted by the literatune.

nmmiuMPmanrmmmmnmwm
because it needs onky two easily
obtained pieces of data: Batarated
hydraulic conductivity mnd depth,
Numerous methods are available for
determining saturated hydraulic
conductivity, For example, in fractured
mmmmhddwdwde;nmmmMNMmuun
falling head testa can be used to
evalunte Kool In unconsolidated
materiales, constant heard gravity tests
are corunonly used. These and other

ARTOZ6GS |

methods are available and documented.
It is important, however, to enaare that
the proper methods are used in the
material being evaluated. Depth may be
obtained easily from o prelindnary
subsurface exploratory progeam ssd /o
hmm1Mmmmummmemmwhqmlumu
surrounding arens,

The third method, DV, 1o believed to
be more noeueate than the second
method because the velocity (V)
incomporatens efective poroaity (M) in
the caleulation. As mentionad above,
effective porowity io o meanue of the
interconnected pore space in geologic
material. It can be an dnportant

. ontrolling nfluence oo hydraulic

conductivity (and s rate of Qow) in
beth unconeclidated mnd consolidatecd
formations. Porogsity wvalues range from 0
to 8 percent for dense arystalline roclk,

35 to 40 percent for geavel, snd 40 to 70

percent for clay. bo fractaned rock,
aecanclary porosity aloo nust be
consiclerad. When deternyining the
parasity of the overburden at a specific
aite, both prinary wnd secondary
porosity showld be considered ay
warrented,
AMMwmﬂnmumwmnmmnwum“lHﬂhmm
the DV methed has some features thal
mmkehﬂmmummmmnwHmmrmmmMmmMMl
tine-of-travel calculation discusyed
earlier, Firat, 11 moswmens that the

leyclen pradient (a major inflyence on

ground-water velocity) is equal to one.

This esgunaption will resull ina

ronagervacive ticne-of-travel value (Le.,
the actaal time may be longer). Second,
it assumed fully saturated conditions,
mhMMmmmnmmwmemmMmm
conservative value,
Hmmhmmmummmudhmwﬁmwnimmﬂmmr

Tront equation and may be a better

predictor of Dow in the unpaturated

zone, The method reguires the collection
of move data than either the second or
thire method. This method is based on
aquations developed for infiliation of
water into dry aoil and applies
simnplifying asswmptions to caleulate the
time of travel. The equation weed to
calenlate the time of travel io given as:

T e (LW )

awhere:

Panetiime of teavel (1),

Lo lengtn of the unsaturated sone (L).

Wres change in moisture content from roil
behing the wetting front to dry noil
nhend of the wetting froni.

o imfiltention rate (LJT),

The length of the unsaturated zone (L)
can be decermined from boring logs and
piezometer rneasurements, Moisture
content behind and ahead of the wetting
front can be caleulated, and, therefore,
‘Wr can be determined from field
wnwawm1wnwnnxmremﬁmuMmMiﬁtmn

mmmeWWMme“%mmml

- front approach, .

ﬂmwmmu“mm|mmmummNMNﬂMW1”mmHm

imhmummmmmmmMmHmymMmuﬂmnmm
approach is that thers exists o diotingt
mmmmnmmummmmmﬂnmwumwmmhm‘m
I
appronch io applicable for o limitd & }m
Wit MMmmwmmmHmmmeWmd
preclicting wnsutarated How, i
and easy W celoulate. The
becaune the available methodologle I
!"
materiala are complex and regubne
tequires fewer resource
conservative n predicting 4 N
content inceeases for n given soil
i |
prior o the prediction, asyuzning ;
gLl
aquifer. Howewer, the cwner or op
‘ |
mwbmmeM1Mmmmwmmei
as “long” and a T leos than the active
piting of short duration wnits in

Precipitation. h
nnd defimable wetting front, and that g
uniforndy wet and of comstant vl
range of conditione. I particular, the
Kmvmmmmmm:mmvmmﬂhvmpmumeVW
mememmMWmmmehmmm'4
mabaral infilteation conditions. The 0
mMWmMMMNWMMHN4
tegomiol WI
ﬂmhmmbpwthMMMmemmﬂm"Jl
|m
extensive data collection.
mmmwmmMMMmmlmMWmmmuMm
i the overbunden because, hmﬂhﬂmmmtmmw
The Agency recognizes that in certul
umsnturated votls, particularly
mpganaption. Initial breaktrough o
umnwummmﬂhuﬂmwmmwumnm
categorization, B HHmmmeMMmm
i i
T the option of waing an nl e tive:
mmﬂhmlnmlmmmwlmmeHMNl‘mmmhM
Un&mﬂhﬂumm@hhm1mmmﬂmdﬁﬂlhﬂ
used to determine which locationn ﬂ
Wm
ImemMMMmmWMwamA'
waMWwMMmmwMMmmmq
1{ b
MMHuﬂmhwﬂfihummmmmunumﬂvmm4|||
ﬁmTM!&wmmehmmm%wml'~ %
mmmmmmypmmﬂomMMmmﬂTmmuMMMmm
value of 20 years for T way chosen

mmwhhmlmmmmMmmﬂﬂmnmﬁMmMMWnr
The principle sprumption of tain
i {
concductivity. The wetting font -+ 4
appronch o uselul when a conatant
I
woile tiat are dndtially molet or Shat md
(
primciple value of the. approach i fui ™ h
method of caloulating T is conpervatim’y "
approach nesumes satueaed Dow ."
time of water through unsaturated
mmMMmm o
the tirne of flow for saturnted mated
:mmmwmuhmm:mmmhmummmmmmhmml |m
mwwMMmmwmmmmenmvmmmm
mmﬂ&ﬂwmhmmhmmmmmwmumﬂmmMmmmm “
gatuzation may not be n coner
MmmhmmnmummﬂhmmmmMmemymmml
amount of leachate may enter the . ih
1
mmWﬂﬁWumMnm'MHthmﬂm@mmmmm
require liners and the type of Liner o
mmwmmmwmmmmmmmmmmMM|n
because o minimam T precludes the - 26
Mthwpﬂmwum\uw4|MthmmoLa.'
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fcllity is approximately 30 years, and &

facility usually consists of more than
one unit. EPA therefore selected 20
years as the average life of a unit. T
values that are long when compared to
the active life of the unit would not need
liner systems, while units with T values
shorter than the active lifo of that unit
would need liners,

The T value should be determined for
each unit rather than for an entire
facility. For exampie, an MSWLF may
have a total life of 50 years but comprise
several units with active lives less than

80 ywi oach'l'he T for each of these

units is a separate calculation.

(c) Relationship to Design
Reguirements, Combining Pand T
values results in & matrix comprising
four blocks that eorrespond to separate
categories, u8 shown in Figure 2. Each
location category describes a
bydrogeclogic and climatic setting with

, unique gharacteristics that affect landfill
.. design. For #xample, Category I has both

climatic gharecteristics for a
andfill {limited precipitation indicated

* by the lqwg) md good hydrogeology

Hie ks

[

b

B

o

)

[P PP S

. {acceptable ovcrburd;u; r.ﬁlnctemﬁu

evidenced by high T value}, On the other -
hand. Category IV represents locations

-with poor climate and hydrogeology that

require specific landfill designs {liners
and LCSs) to compensate for the poor
locational characteristics. The two key
meesures of precipitation and tme-of-
travel to the aquifér are used not only to
establish the location categories, but to
identify the landfill design requirements
needed for a particular location.

SULLING COE S540-80-M

ARIGEGS?



33364 Federal Register / Vol. $3, No. 168 / Tuesday, August 30, 1968 / Proposed Rules
an
o
i w "
[[1}] (n |||!!
= & £
i e
w T o
w @ W m
i w o S
& o . "
G Gl o g G "
‘) |i;. anl ap e d and)
W i & < \
=T w8 o
ﬁ;' o i o By i o (o
- A Ty e il
¥ . e o8| @ &
bt @y @ W bW o N
¢ G g W G o W Y i
i oyl ol ol Moo g
IEII..‘ Wl
[ ::i'i: A 0w 0 o] o
1th| ) ity ||““' UL l::“
v ""! I Juan ™
i::::’ ll“' o LTI
8 o i o
i i - ‘
oho 2 " il il
! w (4 -
i 1 o a9
i B w ol E2
\|:|:' ‘Tiii‘ ‘iiii - I:E!i! :lll [
h o Al
- £ 4w W i
" all g alin anl
"™ G oy e J ann g
W o ib i I :E‘;:
AV‘I::: av " e : " '.|I' :ll::
o " B m::llr
A wo o s o
;Il}) b i ) o ':llt " o
b . . 0 @ <l|.|:
o § e @w g " |
lll:::““\ :“'l; ‘ ‘..:ii P T W
e o " amy
§ o 0 [ ] 0 0
\
. i ¢.
hn |:“: I
Wy, ann am
--.E!:. |)m| 'l-u:.l :
@ adf i
o ;IF"" "
I:IIII .-:lll.,
= o B g
oy ) "
‘ L W
A i3 Vi
e
-GG
DILLING GOGE G00-50-&
P RIS s
ARIDED D ,

E

iu.,

!!l

]
al l
¥ 3.1‘
K --I
b
e

l

1

Wj

i

i

Ii.

|||‘ﬁ
il |

i

3uiI|‘|!

i g

|

|

|



" equals the active life of

Federal Register / Vol. 53, No::!e-iﬂa. %Tueaday. August 30, 1688 / Proposed Rules

L

33365

In Categories I and III. the low P value
indicates that the potential for leachate
generation is less than in Categories II
and IV. This low potential is not 1o

-imply that leachate will not be _

. generated in quantities sufficientto .

warrant a collection system at facilities

" inlow P areas. The demonstration

described earlier to determine if an LCS

is necessary should be conducted. -

: In Categories I and IV, high P values
" ‘Indicate that climatic conditions are

_conducive to the-continual generation of

leachate. Leachate control, therefore, ll .

. necessary in order o prevent the

~ buildup of a hydraulic head within the
unit during the active life of the facility.
Any leachate generated after the active
Life of the unit also must ba collected.

Int addition, the Agency believes that
LCSs are necessary when flexible
membrane liners are installed. FMLa are
very efficient hydraulic barriers, and an
LCS is necessary to remove the o
hydraulic head that accumulates over
time, FMLs installed without such

" systems will ultimately resuit in the

“bathtub” effact. * .. -

""" Facilitles sited in Category ] end I

" lecations have overburdens that already

satisfy the requirements that T at least
the unit, .

Therefare, modifications to the ~

" overburden would not be necessary at

these aites. Some Category land I )

" locations, however, may need a liner if

they need an LCS and if the natural -

" ‘overburden material does not have s .

permeability low enough to allow the -

LCS to properly function. For examples, a .

-3ile may have an adequate thickness of -

silty sand to be classified as Category II,

but the permeabtlity of this silty san '

‘may be inadequata to allow the LCS to

function properly. The base of the unit

m}y feed to be modiflad '

a

that do not have T values thatare st -
least equal to the active lile of the unit -
ot 20 years, whichever is greater, These
uuiiu should mﬁ oa.ﬂﬂf;:s or_nggxthetlc
ers or modify subbase
such that. in combination with the - -
overburden, the compoasite T value
meets the standard, This ma&nrequ.lra "

- measures such as soil amendments,
recompaction of existing materials, and
installation of synthetic membranes,

- - As discussed earlier, under this

approach a final cover system that
Prevents liquid filtration into the water

After closurs is necessary. Acceptable

.methods for determining the design for

- such a final cover were discussed in a

previous section. - o ‘

{3) Empirical Methodology. A third
approach for determining the landfill
denign characteristics necessary to

" monito

" _and release (accounting for

cilities sited in Category I and IV approach
locations have overburden materials .. -

.. .appro
* . 'have notbeen a part of permitting
~_programs. Comment {s requested on the
. appropriateness of these approaches to :
- & specific permit '

. requested on the over
_on ways to mo

. Monitoring and Corrective Action

comply with this rule’s design goal relies

' on the use of ground-water monitoring

data from existing MSWLFs. Under this
roach, &N owner or operator

8
P lateral expansions of an

existing facility or planning to build new
units in similar locations to an existing
unit could use ground-water monitoring
-results from existing units to determine
if the new or expanded units need to
‘smploy designs that are more protective
than the existing unit. If the
concentration: of constitutents detected
in the existing units' ground-water

ring wells do not excead the - -
design goal {and leachate from the unit
could be reasonably expected to have

~ reached the monitoring wells), then the

new or expanded unit would not have to
apply a more elaborate containment -
design than the existing unit has to

_comply with this rule’s design goal. -

Four ¢onditions would have to be met
before thiz approech could be used.
First, the new or sxpanded unit must
have sufficiently similar location and
waste characteristics to the existing unit
to not pose greater threats to human
health and the environment than the

.existing unit. Sacoad, the existing unit

__must have operated ground-water
. ... monitoring wells ever a long enough .

period to allow for leachate en;:-:don
] e
required for fallure of any liners) and
migration through the unsaturated and
saturated zores to the monitoring wells,
Third, the ground-water monitoring data
must address the Phase I parameters
md Phage I parameters, if Phase I has

n h-ieserej].-l?ounh. the monitoring
data must be supplemented with

. lrﬂroprlate modeling to predict the fate
0

azardous constituents over & time
period squivalent to the post-closure .
, Inogo sed today, This
would be used most frequently
for expansions of existing MSWLF's that
have ponducted ground-water
monitoring over a Jong period of time.

The recognizes that all three

¢ are new methodologies that

oran “

Comiment is
approaches and
any approach to
‘make it sasier to {ncorporate into an

individual landfill des

. existing permitting program.

E Subpart E~-Cround-Water

~ EPA’today Is proposing ground-water
monitoring and corrective action
requirements to.ensure that ground- -
water contamination at new and

. existing MEWLF» will be dotected and

-axis

LA A-aam am

cleaned up as necessdR/th protect
human health and the environment.

-These requirements reflect -
“Congressional intent, as interpreted

HSWA and the sccompanying
legisletive kistory, that protection of
ground water be a prime concern of the
revised Criteria. HSWA specifically

-directed EPA to require ground-water

monitoring as necessary to deiect ‘
contamination and corrective action. as
appropriate, to protect human health

and the environment. . -

The existing Criteria under § 257.9-4
require that a facility or practice shall -
not contaminate an ugw Broy ﬂ;l 4
drinking water source ¥ )
waste boundary or beyond an alternate
boundary established by the State. The
Criteria define “contaminate” to
mean the introduction of & substance
that would cause: {2} An MCL for any of
10 inorganic chemitals, four chiorinated
hydrocarbons, or two chlorophenoxys to
be exceeded or (2} a background level to
be exceaded for any of thege 16

~constituents when such background

concentration already exceeds an MCL.
The existing Part 257 does not .

" specifically require facilities to monitor

ground water beneath their units or to
implement a corrective action program
when ground-water contamination has

. oceurred. Facilities that are in violation
- of the curreni Criteria, however, are

required to close or enter into a

compliance schedula with their

respective State. .~ - o ‘
Today's proposed Criteria revisions

‘completely replace the existing criteria

for MSWLF's under 40 CFR 257.34,
providing ground-water monitorlng

and
corrective action requirements under 40

~ CFR Part 258 for all new and existing -

MSWLF units. The proposad :
requirements call for sssessment of the
hydrogeology beneath landfill units,
ground-water monitoring, reports on

"ground-water quality, the sstablishment .
- of ground-water trigzer levels and

ground-water protection standards, and
corrective action. These requirements
are discussed separately below.

The corrective action program - . .
proposed today addresses releases to
ground water only. In section 40100f
HSWA, Congress specifically instructe
the Aﬁency to evaluate the current
Subtitle D criteria {40 CFR Part 257) for

. their adequacy to protect human health
.- and the snvironment from

und-water

contamination. Congress clearly

~ considers ground-wster contamination
" to be the major concern, and indeed,

requires the new criteria (today's
proposal) ta provide for ground-water -
monitoring to detect contamination and
corrective action, as appropriate. For

AR1O2654
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this reason, the corrective action
program envisioned today addresses
releases to d water, In addition,
there are other authorities the Agency
may use 1o address corrective action at
MSWLFs, Thege authorities (e.&.e
CERCLA, RCRA Section 7003, the Clean
Water Act)} may be used to address
media other than d water.

The Agency did, however, consider
addressing corrective action for ail
media while developing today's
proposal. The Agency requests comment
on the need for corrective action
requirements for surface water and soil
contamination at MSWLFs. (The Agency
currently is assessing the ris
;ds;ouiated ‘:lnh releases to air from

WLFs and is considering proposing
regulations to control thess emissions.)

Currently, the Agency has little

- dats deﬂsLibing the extent or the risks
posed by soil or surface water
contamination at MSWLFs.

If corrective action requirements were
deemed necessary for surface water and
soils, the Agency would mast likely
consider provisicns similar to those
required for ground water, Specifically,
the Agency would consider requiring
monitoring, trigger levels, s corrective
measures study, cleanup standards, and
criteria for selecting remedies, -
Appropriate trigger levels for surface
water may be water quality standards
(WQS$) (developed by the State based
on Federal Water Quality Criteria) or,
2 WQS was unavailable, MCLs may be
appropriate {for surface waters used for

i water). If neither MCLs nor
WQS bas been established, an
appropriate trigger level may be a
concentration that meets the criteria
specified in § 258.52 of today's proposal,
assuming consumption of the
contaminated water. If the surface

-waters are designated for a use other

than drinking water, the appropriate
trigger level may be a concentration
established by the State that meets the
criteria specl.ged in § 258.52 of today's
proposal and takes into consideration
the use or uses of the receiving waters.
Appropriate trigger levels for
contaminants in soils might be
concentrations that meet the criteria
specified in § 258.52 of today's proposal
and that assume exposure through
consumption of the contaminated soil.
If trigger levels for soils and/or
surface water cannot be developed
{because a contentration that meets the
criteria in § 258.52 is not available), an
appropriate trigger level might be a
State-developed concentration that
serves 2 an indicator for protection of
human health and the environment and
incorporates the above-referenced
exposure assumptions. If not health-

based trigger level is available, the
appropriate trigger may be the
ba und concentration.

If the Agency expands the critiera to

address corrective action for releases to

all media, {t may consider using the
following compliance points. For sofls,

the point of compliance for achieving the

cleanup level may be any point where

direct contact exposure to the soils may

occur. The State may specify the
locations or methods for determining
appropriate locations where soil

samples should be taken to demonstrate

compliance with the soil cleanup
standard(s). For surface water, the
criteria might require that the surface

. water cleanup standard be achieved at
the point where the release(s) enters the

surface water in its highest
concentration. The State mey specify
the location where surface water or
sediment samples should be taken to

* meonitor surface water quality and to

demonstrate that compliance with the
surface water cleanup standard has
been achieved.

1. Section 258.50 Applicability

Todey’s proposed ground-water
monitoring and corrective action
requirements apply to the owners or
operators of all new &nd existing
MSWLFs. The Agency has several
reasons for epplying ground.water
monftoring requirements to all new and

MSWLFa. Firat, the Agency

believes that the ssional intent
wes to require gm;m monitoring -

at all MSWLFj that may recefve HHW
or SQG waste. Section 4010{c) directs
EPA specifically to include ground-
water monitoring “as neceuu&to
detect contamination™ among the -
revisionato the criteria and, while ..
all the Agency to consider
practicable capability, does not identify
any exceptions to this L. The
legislative history also {s silent with
respect to any exemptions from ground-
water mondtoring.

Second, as discussed earlier in this
preamble, EPA has evidence that gound
water has been contaminated by
MSWLPs on a local basls in many parts
of the nation and on & reglonal basis in
some heavily populated and
industrialized areas. Evaluation of 163
MSWLF case studies has indicated
ground-water contamination or adverse
trends in ground-water quality at 148 of
these landfills. The Agency recognizes
that these case studies may not be
representative of the universe of
MSWLFp»; however, they do provide
examples of the impacts of improperly
designed or operated MSWLFs.

Current data from a 1986 survey
indicate that only 25 to 30 percent of

f

MSWLFs currently are equipped with 3%
ground-water monitoring systems;
therefore, the total number of MSWLFp.__4
that are contaminating gorund water is-7
unknown. Information submitted by thedi,
States in 1964, however, indicated that. <y
ground-water contamination has beea 788
detectad at 588 active MSWLPs or -+
mughlylzly 25 percent of ﬁmmﬁu that ¥
currently are monjioring Waton ;e
The nature and extent of the .
contamination from these sites is -5}
unknown, In addition, as of May 1006, 35
EPA bas inciuded 184 MSWLPs on the '8
Superfund National Priorities List. £33
Tha cave studies and risk assessment
indicate that these failing landfills are ¢
located {n a wide range of hy. E:
and climatic settings, making it ¥
impossible, on a regional basis, for the "4
Agency to predict which existing - &
hndﬂimyhmmm&ngmmd- ¥
water resources. Tharufore, the ground: 229
water monitoring requirements are not’ 33
restricted to landfills of a particular age
or reglon. th; L
Third, ground-water monitoring {s the 28
most reliable method for de )
whether a !andfill is in compliance with
the overall performance standard of the ¢ |
posed Criteria revisions, Le., to meet -5
salth-based limits for hazardons - 7R

waste manegement boundary or
alternative boundary specified by
StatebEven the best designs, opers
»mctlget. and quality contro} . b,
procedures cannot always preven ", il
unexpected failure of & landf
“Thérefore, ground-water monitoring st-~3%
Dropery desigoed o8 operaied
prop ssigne opera
viewed by the Agency as an essential “ g
measure to easure protection of human, .4
bealth and the enviro:zdfnent. e
Becausse this propo nrl.ru :
MSWLFs to conduct ground-water ;S5
monito today's action effectively ;:7Jq
prohibits the location of MSWLFs in ;.79
areas where subsurface conditions
prevent monitoring of contaminant
migration from the landfill unit. 55
MSWLFs in such unmonitorable areas . <75*
will be unable to receive an operating , .4
permit from the State. Some geologic £
set that could precluda effective .
water monitoring are fractured
g:drock whers complex fractures and
joint systems imopeds flow direction ¢
prediction, and areas where extensive - =4
subsurface mining of faulting hee - L
modified flow direction. The ability to = 3
pezform corrective action a8 necessary . ..4
also must be considered. It is the
responsibility of the owner or operator -
to prove that a landfill unit can b
monitored. The Agency requests g
comment on adding a specific locatior @

L
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restriction fof unmonitorable areas in | .

the final rule.

Section: 258.50(b) specifies that )
ground-water monitoring requirements
of § 258.50 through § 258.55 will be
suspended for owners and operators
who can demonstrate that there is no
potentie! for migration of hazardous
constituents from the landfill unit to the

uppermost aguifer during the active life, .

osure, or post-closure periods. The
requirements of § 258.56 thro
§ 258.58 are never suspended, however,
The proposed limited suspension of the
ground-water monitoring requirements
rovided in the § 258.50(b) is designed
'or MSWLF units located in
hydrogeologic settings that prevent
leachate migration to ground water for
very long periods of ime. In such a
setting, leachate from the MSWLF
should not be able to reach the
uppermost aquifer d the active life,
osure, or during post-closure care. -
Eeg:ou;a tl;{ the ver‘;iv‘ favmbl:h eittings
¥ eolagic conditions, such set
. are hjghlyﬁnirable for the location of
MSWLFs and the Agency wishes to
encourage the use of these settings.
Furthermore, requiring ground-water
monitoring in these settings would place
an ndditional financial burden on the
owner or operator with very littlé added
protestion to human health and the
environment. The financial burdens
placed on owners or operators in these
settings would be high because of
increased drilling costs caused by the
extreme depths lo ground water that are
ty%t':al in thess settings.

& Agency intends to ensure that
there is a high degree of confidence in
the demonstration that no leachate will
reach the uppermost aquifer before an
exemption from the ground-water -
monitoring requirements is allowed.
Therefore, today’s gropoul requires that
the demonstration be conducted by a
qualified geologist or geotechnical
engineer based on site-specific
hydrogeologic information or, where
that is insufficient, based on
assumptions that maximize the rate of
hazardous constituent migration. -

While § 258.50{a] of today's propoeal
requires ground-water monitoring at all

- availability of competent :
+ hydrogeologists and drilling companies -

MSWLF», except in the rare
gcumstl:nces described lbot\lrlee. ;hu:‘d :
ency s proposing to ease en

of this nqtﬂrememy phasing in the -
ground-water monitoring requirements
cver time. The Agency is proposing this
approach because the thousandsof -
welle that will be needed st the
approximately 8,000 existing MSWLFs
are expected to cause shortfalls in the

' who'must assist the owner or operator

; on'we
. bore holes and manitoring well holes,

" thatthe p
, programs will

in sampling and analyzing the landfill's
bydrogeology, provide recommendations
Hlacement, drili the sppropriate

and instafll the monitoring wells.
Furthermore, the Agency recognizes

ar :leviaw and :;;aluation of

proposed ground-wajer monitoring

: place significant demands

on State tesources. Therefore, |

- § 258.50{¢) of today’s-proposal requires

* Biates to.establish
" schedules for sach fa

-

compliance
ty within six’ .
months of the effective date of this rule, .

» This six-month period is the maximum .

compliance with the ground-water '

Agency has set goals for the percentage
of existing unite that mustbein -
compliance after the effective date of .

amount of ime that & State should take
in setting compliance schedules, The
soonet an owner OF operator knows
when the MSWLF must be in '

monitoring requirements, the better the
necessary activities can be planned, The -

this rule. Within two years of the
effective date, 25 percent of the existing
landfill units must be in compliance;
within thre:fyearl of the effective date,
50 percent of the existing landfill units
must be {n gompliance; within four years
of the'effoctive date, 75 percent of the |,
existing units must be in compliance;
and all landlill units must be in S
compliance Within five years of the . .
eﬂ'ec%ve dat‘z:’.‘i gn new ‘m:llt must be in
compliance with the ground-water et
monitoring requirements before :
accepting waste. - o

States should set compliance :
schedules for each facility based on an
evaluetion of the potental risks posed
by the facility. Risks posed to human

e B e Ty

health and the environment can be
weighed by considering:the proximity of.
human and envirommentat receptors,
design of the landfill unit, age of the
landfil] unit, and resource value of the
underlying aquifer, The Agency believes
that ground-water monitoring s critical
at existing fscllities that pose a threat to
human health or the environment and

. expects States to move aggressively to

address these facilities an soon ss
poesible, _

If a State does not set a schedule of
compliance for MSWLF units,
§ 258.30(d) apecifies a compliance
schedule for owners or operators of
landfilts. This “fall-back" schedule is
based on distance to the nearest
drinking water intake. While this
method of setting priorities does not
ascertain potential risk as well as the
method putlined In § 258.50(c), it is

.objective and easy for an owner or

operator to determine.

2. Sections 258.51-85 Overview of
Ground-Water Monitoring Requirements

Today's proposed Criteria revisions
require a system of monitoring wells to
be installed at new and existing
MSWLFs, The proposed Criteria

- revisions also provide procedures for

sampling these wells and methods for

. atatistical analysis of analytical data
- derived from the well samples to detect
" the presence of hazardous constituents
released from MSWLFs. The Agency is

proposing a two-phased ground-water

. Ionitoring program and a torrective

‘action program. This phased approach
to ground-water monitaring allows -
proper consideration of the transport
characteristics of MSWLF leachates in
ground water, while protecting human
health and the environment. As shown
in Figure 3, the proposed monitoring and

" corrective action programs provide for &
" graduated response over time to the

problem of ground-water contamination

“as the evidence of such contamination
-increases, thereby keeping down costs.
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The proposal requires that all new
and existing MSWLFg begin their
ground-water monitoring programs by
cormplying with the Phase ] monitoring
requirements. When a e in ground-
- water chemistry is indiceted by an |

increase or decrease of two in more of
“parameters (1} to (15}, or when any one
of parameters (18) to {24) or the volatile
ergenics (VOCs) listed in Appendix 1 is
detected at statistically significant
“|evels above background, Phase I

‘monitoring an expanded list of -
hazardous constituents {see Appendix
1). If any of the Phase II parameters are
detected it statistically significant -
levels above background, the owner or
g:erator m::t compar; those javels to
e appropriate ground-water trigger
levels. The State will sot the ground-
- water triggerlevels as s edin
- § 258,52, These “trigger levels” trigger
* the assessment of corrective measures
- and establishment of the ground-water -
protection stanr'ard. Corrective action
continues until the owner or aperator . ..
‘demonstrates compliance with the

- site-specific tactors. The Agency is
considering changing its Subtitle C.
requirements from a three-year period to
) one that is aite-apecific. EPA reguests
EA  comment on the appropriateness of a
- minimum period of compliance for
Subtitle D. : B

continue through post-closure care,

* Adequate post-closurs care ia essential -

B for continued protection of human

i 8 - health and the environment, and ground-
¥ ' Water monitoring is necessary in o

4 determining the effactiveness of post- -

tlosure care. The Agency hea ndt et

" mipimum monitoring frequencies during
the post-closure period, instead lsaving
that determination entirely up to the
State. This decision was based on the .
{idea that the appropriate frequency at -
which to monitor during post closure
will vary s tly not only among -
units, but also over time. Site-specific
information should be evaluated by the
State when determining post-closure
monitoring frequency. Factors that
should be considered by the State

age and design of the landfill, and the
- operating history of the Jandfill. During *
- the early years of post-closure care (6.3,
10 years), it may be nppmdpria:e to
{ .., monitor as frequently as during the
. ,'”nperating period. In many cases it may
be appropriste to lessen the frequency

tlosure care. If during post closure a unit

., phaaes of monitoring. The

monitoring is triggered. Phase II requires .

'GWPS for a period of time determined
* by the State to be appropriate, based on

.. determination, the Agency reviewed

e : . " penetra
' The Agency is proposing that ground-
water monitoring, once initiated,

4 ' include the hydrogeology of the site, the -

of monitoring in the latter years of post- |

. .. -triggers the next phﬂsa. of ground-water

. .monitoring, it would be appropriate for
. .\he State to sat & monitoring frequency

the same as the minimum frequency =
_ designatead for the operating period.

- ... Comments are requesied on whether

individual monitoring wells at a landfill
unit should be allowed to be in different
ency is not
_proposing this option today, but believes
that this option could be appropriate in
. - situations where the unit is very large,
and only :h ﬁgon}l;oﬂngfw:lﬁ h:i?g
.. triggered the hiext phase of monitoring.
Once corrective action bad been
triggered In one well, however, all of the

- - ‘ground-water surrounding the particular

" unit would be subject to corrective
-action provisions, .

.+ - a. § 258.81 Ground-Water Monitoring

Systems. Section 258.51 of the proposed

+ . Criteria specifles requirements

", pertaining to lpgropﬁl d:t: metht:ldl for
constructing and pla ground-water

- monitoring wells, The purpose of thesa
-pequirements is o ensure that

. gonsistent, reliable ground-water .

monitoring systems are installed at all

MSWLFa. The Agency has specified the

use of well systems because other

. technologies may not be as reliable as
well systems for detecting changesin
ground-water quelity, In making this -

many other methods of ground-water
monitoring, including resistivity, ground
radar, and lysimeters,

Detailed 1asions of the strengths
and weaknesses of thege methods for
use in menitoring ground water at
MSWLFs are providedinthe - -

- background document for Subpart E of
today's proposal.- .. | - -

. ‘The monitoring well system must be-
designed pt s to monitor the
performance of the landfill designin
terms of its abllity to meet the design -
goal (as defined in § 258.40(b)) inthe
squifer at the waste management unit
boundary ot the alternative boundary as
specified by the State purguant to

_§ 25340, As suth, well location is linked
directly to the performas for

nce 8
the design of the landfill unit. Iif the unit _
it:: designed to meet tl:et ::‘a go;! at =’

8 waste mmanagemen t boundary,
wells should be installed ot the waste

: manuiement unit boundary. On the :
.other hand, {f the unit is designed to !
.. meet the design goal at an alternative
1. boundary, the wells should be installed

.. i the alternative boundary. - = - _
", ... Bection 258.51 allows the placement of

‘wells at the closest practical distance :

. from the wasle dhansgement unit or _
" alternative boundary to account for the
.presence of importent structures, such
. as run-off controls, anchors for liners,

' Such approval wor
- the multi-unit ground-water monitoring

‘the b
- should not approve the grouping of units

- {0
and gas lines, that would be impaired or
destroyed by well installations in the
area, Other factors can affect the exact
Elacament of monitoring wells. In some
ydrogeologic settings, perched water
tables and/or other hydrogeologic

_ phenomena may cause leachate from an

MSWLF to travel horizontally for
‘significant distance before reaching the
uppermost aquifer. Therefore,

§ 258.51{a) specifies that the Btate may
select the closest practical distance

_'downgradient from the waste

management unit boundary or the
alternative boundary (es specified by
the Siate) if the State determines, based
on site-specific bydrogeologic -
evaluations required in § 258.51, that the
uppermost aquifer would not be affected
directly beneath the appropriate '
boundary by release of leachate from

the MSWLF,

In some cases, severa! discrete ynits

" may constitute the MSWLF. Because of

topographic conditions and design
limitations, constructing discrete cells

" tnay be the only means of constructing a

landfill on the property. Section

258.51(c) atates that separate monitoring
systems are not required for each
landfill unit st & mult-unit facility if the

State approves the ping of units.
b uid be allowed only if

system will be protective of human
health and the snvizonment. If Jocat
conditions make it infeasible or
impractical to instsll a monitoring
system arcund each landfill unit, the
State may allow the grouping of units
within one monitoring system. Factors
that the State should consider when
deciding whether more than one unit
should be within a monitoring system
include: the number of units, the spacing
of the units. the orientation of the units
to one another, the age of the units, and
eologic setting. The State

+

within one monitoring nrtem if the
downgradient portion of the system .
would be located more than 150 meters
from any landfill unit.

. “The Agency does not believe that
there ave any differences between
MSWLFs and hazardous waste land

" disposal units with respect to the factors
" used to determine appropriate types of

well materials or well construction
techniques, Therefore, today's proposed

. performance standards for ground-water

monitoring system design found in

§ 258.51{d) are similar to those specified.
for hazardous waste disposa) Iacilities
in 40 CFR Part 284. This similarity
ensures consistent design and :
construction standards for monitaring
wells at ell RCRA landfill facilities.

AR102658
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Because hydrogeclogic conditions
vary widely from one site to anothes, {t
is not possible to establish requirements
specifying the #xact number, location,
and depth of monitoring wells needed to
adequately monitor ground water in the
aquifer. Such requirements are
dependent on actual site-specific aquifer
and geologic conditions. Therefore, in
§ 258.51(e} the Agency has proposed
that specifics of the system be based on
aquifer thickness, flow rate, and flow
direction, and the characteristics of the
material overlying the aquifer. For
exsmple, a complex aquifer flow system

. may requirs multilevel welis to

effectively monitor ground water. A
facility located in an area of very low
hydraulic gradient may be better
monitored by a ring of wells, since
mounding could cause contaminant flow
in all directions.

b. Section 258.52 Determination of
Ground-Water Trigger Level. Thia
section discusses what procedures the
State must follow when establishing
appropriate trigger levels. Trigger levels
must be established by the State before
the Phase I monitoring program is
initiated. The levels established are
health- and environmental-based levels
that are determined by the State to be
indicators for protection of human
health and the environment. Where

_appropriate, these levels are based on

promulgated standards: otherwise, they
are established by the State on the basis
of general criteria described below.
Contamination exceeding trigger
Ievels indicates a potential threat to
human health or the environment that
may reguire further study, Therefore, the
owner or operator must conduct an
assessment of corrective measures

whenever concentrations of hazardons -

consiituents in the ground water exceed
trigger levels. Trigger levels provide the
owner or operator & point of reference
for suggesting and supporting alternative
remedies during the assessment of
correclive meapures (see preamble
discussion for § 258.50). Trigger levels
must be distinguished from ground-
water protection standards, which are
established during the remedy selection
process.

Under § 258.52 of today’s proposal.
the concentration limits for the trigger
levels are: (1) Maximum contaminant
levels promulgated under § 1412 of the
Safe Drinking Water Act, or{2] if an
MCL has not been established, the
concentration limit is a health-based
limit established by the State that meets
the proposed criteria described in
§ 258.52(b)(2} (i-iv), or (3) if levels under
(1} or (2} are not available, the
concentration limit is a leve} established

by the State that is an indicator for
protection of human heaith and the
environment, or (4) background levels, if
such levels are higher than i
concentrations under (1), (2), or {3), or if
concentrations under (1), (2}, or (3) have
not been established.

The MCLs are maximum
concentrations of contaminants allowed
in water used for drinking. They are
based upon toxicity; treatment
technologies, and other feasibility
factors such as availability of analytical
methods. The MCLs are set following an
analysis based on health considerations
as guided by the SDWA.

The use of MCLs ia consistent with
current d-water protection
stan undar 40 CFR Part 264,
Subpart F (Releases from hazardous
waste disposal facilities). Under the
1886 Amendments to the SDWA, MCLs
must be set for 83 specific contaminants
by 1089 as well as for any other
contaminants in drinkire water that
may have any adverse effect upon
people’s health and that are known or
anticipated to occur in public water
systems. Currently, there are 28 MCLs
promulgated; relevant MCLs to these
requirements are listed below in Table
2, ‘ ‘

TABLE 2—MAXIMUM CONTAMINANT

- studies related to health effects, 792

_ statistical soundness. Third, for . : 3

LEVELS

CASNo. |~ Chemical name m’;".,?‘-u
T440-38-2.....] Aroonit . miemrviine]  0.08
7440-39-9.....| B o] 10
Ti=d3-2.......] Bernzone. 005
TAAD—43=9.....| Cadirmium o
56-23-5..........] Garbon tetrachionde.......... 005
1308-38-0.....| Chvomium (1) e 05
1333-32-0. Chromiom (V) e - 05
106—46-7........ ey 075
107-00-2...... 1.2-Dichiorosthans ... .00%
76384 o] 1,2-Dichicroethyiens........ .oor
72-20-8 0002
7439-02-1....| Land 05
58-88-9.....| Lindane 004
T430-07-8.._..) Mercury 002
T 2435 cmnnenr| MathOXYCHIOL A}
b b - T — 0
T440-22-4, -7, RN [
93-72-L] Sivix QASTP)—m—d 01
B001-35-2......] TOXRONONG.cooee.crsireore =] 005
1-55-8....d 1,1,9-Trichiorosthane .. 2
70-01-8...] Trichioroethylens . 008
75014 —-...] Vi chioride 002

The Agency is praposing that health-
besed concentrations established by the
State be used for the trigger level when
MCLs ere not available. Thess health-
based levels must meet four criterla
listed under § 258.52(b)(2) (i-lv). First,
they must be consistent with principles
and procedures vet forth in Agency
guidelines for essessing the health risks
of environmental pollutants, which were

ARICZ659 %]

. §258.52 and discussed above will %

: quality and weight-of-evidence of

for a substance that causes no .,

promulgated on September 24, 1088 (¥
FR 33082, 34008, 34014, 34028). ¥
Second, the levels msut be based oit-
scientifically valid studies conducted H
accordance with the Toxic Substances 4
Control Act Good Laboratory Practice Zask
Standards (40 CFR Part 782) or othes
equivalent standards. The Good =W
Laboratory Practice Standards pre '
good laboratory practices for condug]

environmental effects, and chemlai_' [ty
testing and are intended to assure ' %2,
quality date of integrity. In addition; tha'lg
Agency guidelines for assessing the 23"

health risks of environmental pollutan
(cited above) cite several publications’s
that outline procedures for evaluating =¥
studies for scientific adequacy and &

carcinogens, these levels must be ~ ™
associated with a risk level within tha TS
protective sk {See discussion v
Section IX.D.1.a. of today's preambls %3
concerning the design goal and EPA's™ §
request for comment on alternative risk 2%
ranges.) Finally, for toxic chemicals thhigg
cause effects other than cancer or -V
mutations, the levels must be equal toa
concentration to which the human %3
population [including sensitive  -==3 24y
subgroups) could be exposed on a daily
basis without appreciable risk of =
deleterious effects during a lifetime™
These criteria will ensure that the
level represents valid and reasonable::
estimates of levels in ground water
are safe for human consumption.
Health-based levels that have "2
undergone extensive Agency scientifié
review, but that have not bean foma.ﬂg
promulgated, are availlable for many "33 |
chemicals. The four criteria proposed in'gh8

-
Lk,

enable the Stale to use thess i
nonpromulgated levels to derive trigger. 4
levels. Appendix OI provided health-+23%8
based levels that the Agency believes - 8
meet thess four criteria for selected =575
hazardous constituents. These levels > %%
may be used to determine trigger levels a3
EPA established these levels by an - S8
assesament process that evaluated the %8

supporting toxicological, T
epidemiological, and clinical studies, %%
These levels are discussed below, “"0:8
For noncarcinogens, health-based ©;
limits based on Reference Doses (RiDs} %8
have been davelo¥ed by the Agency's - 53E
Risk Assessment forum. An RID is an ;4"
estimate of the dsily exposure a o
sensitive individual can experience ~ 3§
without appreciable risk of health
effecta d a lifetime, The _
experimental method for estimating th o 8
RID is to measure the highest test dose ™



calculate a dose that corresponds toa . Agency Is requesting comment on two
given risk level by dividing the risk level - alternatives to the protective risk range.”
*{e.8., 1 x 10°*) by the CSF. CSFa for - Any change tnade to the proposed
selected carcinogens are providedin - design goa! eriteria would most likely be
Appendix IIL This dose is called a risk- -: made for the trigger level. For example,
specific dose {RSD). An RSD is an ... if a fixed piak level of 1 x 10™ was
estimate of the daily dose of & . required as & design goal, then the .
carcinogen that, over a lifetime, will trigger levels for carcinogens without -
“tesult in an incidence of cancer equal to  MCLa# would also be required to be sat
agivenrisk level, - | o At RO e EgRL s
The ground-water concentration, in .- ' * RfDs and RSDa will bé available soon
5§  milligrams per liter, can be calculated by - -through the Integrated Risk Information
- multiplying the RSD by the average .. - - Sfutem {(IRIS), s computer-housed,
adult body weight (70kg) overthe  glectronically gommunicated catalogne
average water intake (twolitersof - of Agency risk assessment and risk -
water per day), Chemicals that cause .. -~ management information for chemical
cancer also mey evoke other toxic - ;. substances. IRIS is designed especially -
effects. These constituents may have - - for Federal, State, and local St
" both an RID and RSD avajlable. In these .: .environmenta} health agencies as a
" cases, the lower level (Lo, more . © .- source of the Jatest information about
rrotecuve] should be used as the trigger - Agency health assessments and
level. . - .. e .+, yegulatory declslons for specific -
' EPAbas developed & classification - , chemicals, The risk assessment
scheme for carcinogens based on the . .. information {i.¢., RIDs and RSDs) :
weight of evidence for carcinogenicity. : . contained in IRIS, wxcept as specifically
This scheme is presented in the .- -noted, has been réviewed and agreed
- Agency's cancer guidelines (51 FR 3892). . upor by intra-Agency review groups,

>
g

" including the quali
§ - assumptions (i.e., a 70 kg

"hazardous constituents.

§ - Assessment Group, may be used to

s‘%' ¥
Al
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{factor. Confidence in the RID is
dependent on a number of factors, - .-
and duration of the ..
animal study, The derivation of RfDs .
has been evaluated and verifiedby -
internal Agency review, Applying the
standard ‘water exposure .

( on drinks
two liters of water a day for 70 years) to
RDs yields the ground-water o
concentration limit. Appendix I lists .
the RIDs {mg/kg-day) for several

"The use of the RID is appropriate only -
for noncarcinogenic constituents, EPA

- science policy suggests that no threshold

dose exists for carcinogens; in other .. -
words, no matter how small ths dose, .
some risk remains. The dose-response
asgessment for carcinogens usually
enleils an extrapolation from an

 experimental high-dose range where . -

carcinogenic effects in an animel
bioassay have been observed, to a dose
range wheres there are no observed
experimental data by means of a

" preselected dose response model. 'l‘h_a' 3

carcinogenic slope factors {CS¥Fs),
estimated by EPA's Carcinogen

Appendix I includes the class for each -
tarcinogen listed. Known or probable - - ;
‘A human carcinogens are designated as.. - -

Class A and Class B carcinogens,
respectively, under the Agen

~ guidelines. Constituents for w chihe .

" to llustrate how the States may use
. Ris and C6Fs (o set trigger levels. For

carcinogens, the Stats may uese the CSF
to determine & trigger level anywhere

~within the protective risk range. [See

discussion in Section IX.D.1.a. of today's
preamble concerning the design goal

.- and EPA's réquest for commenion .
- alternative vlak tanges) o

The Agency believes that the -
protective range Is appropriate for

- selting & trigger }ével for carcinogens

without 8§ MCL. For new MSWLFy, the .
State should consider using the same .

“-sisk leve! for frigzer levels as was vsed
-for the design dgoal. For sxample, if the

MSWLF was designed to meet a 1 x 30+
risk level at the chiosen boundary, then

- the MSWLF should be triggered into an
" - assessment of corrective measures once
that risk level {for carcinogens with no S

MCL) is exceeded. For existing

MSWLFg, to ¢ase implementation, the

Agency suggests that the State choose

one risk Jevel to be used at an MSWLF

for all carcinogens that do not have an

MCL. The 8tate may consider choosing
.- arisk level to use at a1l MSWLF» within

the State. Az discussed in the preamble

.discussion for the design goal, the

and represents an Agency consensus,

As EPA tontinties to review and verify .

risk assessment values, additional

- chemicals and data components will be
added to IRIS. A Kard copy of IRIS soon

will be lvdlai_:_lg through the Nationat -

ORYIBVL,
platistically er biologically significant ~ weight of evidence of carcinogenicity is ~ Technical Information Service. The
effect in an animal bioassay test. The .~ ‘weaker are known as Class C, or ~ background document for Subpart E
RID is derived by dividing the*no .- - possible human ciircinogens under the .~ contains further information on IRIS.
observed adverse effect level” (NOAEL) ~ Agency's guidelines. . If MCLs or other health-based levels
by a suitable scaling or yncertainty : . Examples are included in Appendix I meeting the proposed criteria are not .

available or cannot be developed for use
&8 trigger levels, § 258.52(b)(3) allows
the Stata to esteblish & trigger level that
acts as an indicator for protection of
human health and the environment. In
many cases, partial data or data on
structural analogs will allow the State %o
estimate whether the detected level of a
contaminant (g likely to canee o'
problem. In other cases, other
contaminants will be present at hligh

(-

" lavels (triggering an assessment
'gorrective measures in any case), and it -

will be clear that the constituent for
which no leve) is available s nota
driving factor in determining the risk at

" the site, gven under worst-case
*assumptions concerning its toxicity. In

such cases, it mey not be'necessary to

specily a trigger level for that
constituent.

Finally, backgmuhd concentrations
mey be used as the trigger jevel whenno

. hea]th-based level or indicator is

available or when background is higher
than any health-based level. - .
. & Section 258.53 Ground-Water

-Sampling and Analysis. Section 238.53

of today's proposed Criteria revisions
includes requirements for consistent

" sampling and analysis procedures that

sre designed to ensure accurate ground-
water n{ﬁwm results, Also included
in this section are requirements for

determining ground-water flow rete and

" direction, establishing background .
-ground-water quality and applying

appropriate statistical analyses to detect
any changes in ground-water quality
beneath ap MSWLF, - '

Section 258.53(a) requires that the

" " sampling and analysis techniques used

by owners and cperators of MSWLFs be
sufficlent to provide an accurate

" representation of ground-water qunll& .
. lnFt.he uppermost aquifer beneath the

landfill. At a minirrum, these procedures

. must address sample collection,

", jpreservation, shipment, chain-of-
-* custody, and quality sssurance and :

-~ quality control {QA/QC). The Agency =

recommends Chapter 2 of the “RCRA

. Technical Enforcement Guidance
“Document” (TEGD) for use in complying
- with this section. Although this chapter
" of the TEGD contains 8 number of
“ references to the hazardous waste ,
" 'requirements under 40 CFR Part 264, the
recommended sampling and analytical
* procedures are appropriste for any solid
* waste digposa! fucilities, including . -
- MSWLFs. These recommendations

provide clear descriptions of how to

ARIC2560
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conduct ground-water sampling and
analysis and also allow the use of
alternate procedures on a site-specific
basis. Therefore, by recommending the
TEGD, the Agency is not ignoring the
use of alternate procedures that are
consistent with the level of performance
reflected in the TEGD.

In the RCRA Subtitle C program, the
Agency has observed problems with
ground-waeter sampling procedures,
monitoring well network design,
laboratory analyses. and data
interpretation. EPA believes that a
rigorously enforced, comprehensive
quality assurance p based on

sound quality objectives and backed up '

with an appropriate set of reference
methods and procedural guidance will
assist in remedying these problems. As
a result, the Agency is considering
adding QA/QC requirements to the
sampling and analytical methods for
Subtitle C facilities under § 264.07(e}. To
avoid duplicating the problems of
Subtitle C, § 258.53(a)(5) of today's
proposal requires that QA/QC
procedures be included in sampling and
analysis techniques. Owners or
operators should refer to EPA guidance
on "Test Methods for Evaluating Solid
Waste (Physical{Chemical Methods)"
for information on QA/QC procedures
(Ref. 34). : :
Section 258.53(d} of today's proposal
requires that ground-water elevations be
measured immediately prior to
sampling, In addition, the owner or
operator must determipe the rate and -
direction of ground-water flow in the
uppermost aguifer each time ground-
water gradient changes. These
requirements for determining ground-
water flow rate and direction are
in¢luded to ensure that any unexpected
changes in these parameters will be
recognized and that changes in the
location or spacing of monitoring wells
will be made as needed to maintain the
integrity of ground-water monitoring
systems. Ground-water flow rates and
directions may vary sessonally or over a
number of years dus to human-made or -
natural causes and, because the spacing
and location of wells are highly
dependent on these parameters, the
Agency bas decided not to rely entirely
on the measurements of these
parameters made prior to well
installation. In selecting a site-specific
frequency, {.e., tied to es in

dient, these assessments may be

g:rly infrequent. At facilities overlying
aquifers with more variable ground-
water gradients, more frequent
asseasments of flow rate and direction
may be required, based on
megsurements of piezometric surface
taken at least semiannually. Ground-
water flow rate and direction data
should ba presented in the form of a
flow net.

Today's proposed ground-water
sampling and analysis procedures also
include requirements for establishing

_ hackground ground-water quality.

|

ormation on background ground.

water quality is essential for
determining whether the presence of .
monitoring parameters or congtituents
beneath an MSWLF indicates leakage
from the landfill unit. Section 258.53(e)
requires the owner or operator to
establish background values for those -
monitoring parameters or constituents
included in the monitaring phase
applicable to that MSWLF, For example,
ifotl;lnMSWl.Fcumnlt’]yhlnth:’Pht;uI
monitoring p! ackground values
must be eltam for all of the Phase 1
parameters. Background values of all of
the Phase II parameters must be
established if Phase I monitoring is

iggered, The minimum number of
ba d samples needed to fulfill the
statisticel requirements will depend an
the mtisﬂuc;ld procedures select:ltli.

Background ground-water ty
must ba established in wells ‘:l‘x‘nt are
hydraulically upgradient of the MSWLF,

- except as allowed in §§ 258.53 (f) and

{(g): Section 258.53(f) states that .
background quality at landfll units may
be based on samples from wells that are
not upgradient from the landBIR ¢ ..
hydrogeologic conditions do not allow
the owner or operator to determine what
wells are upgradient, and sampling at
other wells will provide an indication of

‘background ground-water quality that is

as representative or more representative
than that provided by upgradient wells.
Areds with no hydraulic gradient and
those with reversing hydraulic gradient

- [(such aw those Influenced by tides) are

ground-water gradient, the Agency has

attempted 1o strike a balance between
areas where aquifers exhibit no
variability and those that exhibit
frequent changes in flow rate and
direction. At facilities that overlie

aquifers with little or no variability in

examples of hydrogeologic conditions
that could make it impossible to
determine which direction is upgradient.
Section 258.53(g) of todey's proposal
gives the State flaxibility in determining
background d-water qualityon a
site-specific basis where such levels
cannot be mezasured on the facility. An
example of such a situation would be a
landfill unit that is leaking and causing a
mounding effect {where leachate i»
flowing out of the unit in all directions).
If the leachate flowed far enough from
the unit, it could contaminate all of the

. The reader is referred to the backgrou

ground water between the unit and &
property boundary, thus lea {
uncontaminated ground water 1
which to determine background gre
water quality. The State would be L.}
to set background values for this sits:
Background ground-water quality s*4
be based on actual monitoring data
the aquifer of concern. A State may.
have well data from another Jandfilli s
that overlies the same aquifer, or theg
data may be from another type of w
from which the State can obtain da:

document for Subpart E for a full .
discuasion of this provision. “
The requirements for appl the
statistical procedures contatned in <
Brocsduras propted on August 24, |
ures proposed on :
or hazardous waste disposal factt
under Subtitle C of RCRA (see 532 Fk ™
81048). The believes that the;i
revised Subtitle C procedures are al'}
appropriate for MSWLFs and provi
sulficlent Dexibility to allow effectiv
State implementation at MSWLFs. Th:
final statistical procedures prom;
under § 258.53(h) will reflect comme
received on this proposal as well as
final statistical package promulgated:
under Part 264. - R
The required statistical proced
comparing background ground-
uality data to thogse samples ta t
owngradient wells are included in
today's Criteria revisicns to clarify 1
purpose and of statistical
comparisons and their relation to 1
ground-water sampling events at - "
MSWLF3. These tequirements ensu
that statistical comparisons of enaly
results between background and
downgradient monitoring wells will be
‘made promptly after each sampling '
event, and will cover all applicable

-

- parameters and constituents at

MSWHLPFs, For further discussion of the
statistical requirements, the reader §
referred to the preamble for the
proposed Subtitle C procedures foun®.
d. Section 258.56 Phaose Manitori]

. Requifements. The Phase ] monitori

parameters proposed today in §

were developed with the dual objective
of providing a reliable means of . .4
detecting the possible presence of
releases from MSWLFs while avoldi
unnecessary analytical costs to the
regulated community. The proposed 1}
of Phase 1 parameters is consistent v
the results of research conducted un
the direction of EPA's Officeof ..
Research and Development and 1
institutions. These research resul.
reveal that Phase I parameters (1)-(1/
are religble indicators of ground-wate

ARTGz001 l
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water monitoring under Subtitle C of :

RCRA, and is particularly applicableto

Subtitle D, under which the practicable
. capability of the owner or operator can
. be considered. The Agency realizes that

¥  jtcan be very difficult to prove that

" error in sampling or analysis caused the
indication of # statistically significant
increase above background levels of a
ground-water monitoring perameter. If

such an error were to occur and could

. trigger

" not be proven to be the cause, a unit
would Ea triggered into a higher and
more costly phase of ground-water

' monitori.n?. The owner or operator

. monitoring for an indefinite

- time period, with no added benefitto -
human health or the environment.
Allowing a unit to revert to a previous

! . phase of monitoring whenno -

conatituents have been detected above
background levels eases the financial .
burden of the owner or operator without
harming human health or the -
environment. A specific time period over
which monitoring must be conducted
" before reverting to a previous
monitoring phase has not been
proposed, based on the concept that the
. appropriate time period should be site-
specific. A minimum time period also
“was not proposed, but the Agency
requests comments on the
appropriateness of a minimum time
. It .mio n;lt;d tl}at the crlrlt:;i?a _
or re se I monito »
background levels for Appendix 11

constituents) is consistent with those Iof ,

[acilities that have naver entered Phase

" 1 monitoring. Therefore, an MSWLF

.. may not return to Phase I monitoring
merely by maintaining concentration

levels at the trigger levels that initiate ;",_,

corrective measures assessment.
_Instead, before returning to Phase] -
monitoring, the concentration levels for
Appendix I constituents must be at or
below the background, which is the
level that initistes phase [I monitoring

for & reasonable ime period determined

by the State, e :
'If any Appendix II constituents are
detected at statistically significant
levels above background, § 258.55(f)
requires the owner or operator of the

MSWLF to notify the State of this factin

writing within 14 days; and, within 90
days of the finding, he or slhie must
submit to the State a report containing
all deta necessary for establishing a
ground-water trigger level,

Section 258.55(f)(2) of today's proposa!
requires that each hazardous constituent
that is present at levels exceeding
background concentrations must be
analyzed from ground-water samples

orced to pay for a more cosdy_,

‘The freq

- mdﬂ
- Poase U gonsttuent anslyses may

' tnkenonl guarterly basls. 'I‘he.Ageﬁby :

believes that the presence of hazardous
constituents over background signals
the need for & more thorough

" assessment of the ground-water .
" condition, necessitating more frequent

monitoripg than for Phase L Thus, the
Agency s proposing quarterly

- monitoring at & minimum to provide the
_ sarliest possible indication of when the

Jevel has been axcceeded. This
approach is consistent with the
approach taken in other Agency ground-
water monitoring programs, such as

~ under Subtitle C of RCRA. More
_ frequent monitoring may be required by

the State depending on site-specific
conditions, such as ground-water flow

- rates and directions. The Agency

copsidered alternatives that would
Tequire more stringent minimum
frequencies, but these alternatives

" -would have been unnecessarily

burdensome at sites where ground water

: travels & distance of only a few feet per

year. Therefore, today's proposed
minimom frequency balances the need
for early detection and thorough o

assessment with the statutory need to

~ consider the “practicable capability” of

the regulated community,
In addition to the quarterly monitoring
for those ¢onstituents exceeding

' background, § 258.55(d) requires that
‘each MSWLF monitor other Phase Il

constituents [Appendix II constituents)
on & periodic basis to determine if any

additional constituents have entered the

ground water & concentrations that
significantly exceed background levels.
for monitoring these
other Phase II constituents is determined
by the Giate, These periodic wnalyses
are essential for use in determining’
whether the design of an ongoing
corrective sction program must be
changed t¢ &ccommodate the treatment
or removal of additional constituents.

.- The Agency congidered requiring annual

Appendix Il analyses at all MSWLPFs,
but the Agency believes sslecting an
eppropriate kequency based on site-

c factors is essential given that

approach $3,000 per sample, The -
Mpracticable capabllity” of the owner or
operatol ieeds to be considered. The

. -Agency's.decision to allow State

determination of the frequency for

Eerlodlc mendb: I analyses also is
' based on

. conditions will have a s
_on the release of any new constituents -

fect that site-specific
cant impact

to the ground water from an MSWLF.
The State also must determine the
frequency for Phase II constituent

"~ analyses during post-closure care for

IEELEEN]
those constituents that have exceeded
background concentrations. -

Under § 258.55(g), if the periodic
analyses of Appendix I constituent
reveals additiona! constituents in the
ground water that are present at above-
background ievels, the owner or

. gperator must notify the State within14
.. days and, within 90 days, must submit a

report on the concentrations of these

. new constituents. The MSWLF also

must begin monitoring these new
constituents at the minimum quarterly

. rate, which i3 required for all Phase I1

ramelers that have exceeded
ackground levels. Under § 258.55(h], if
any Phase II parameters are detected at
concentrations that exceed the ground-

" water trigger level, the MSWLF owner

or pperator must notify the State of this
finding within 14 days. The owner or
operator of the MSWLF also must begin
to assess corrective maasures as '
uired under § 258.58 and continue to
follow the Phase Il monitoring program
requirements. . ) "
.. The proposed Phase Il monito
requirements under § 258.55(h){4) allow
the owner or operator to demonstrate
that an increase over the ground-water
trigger Jevel was cansed by a sampling

. or analytical error or by a source other

than the MSWLF. The rationale for
including this demonstration in today’s
proposal is provided under the

- discussion of the Phase ¥ monitoring

program in this preambls,

3. Section 258.56 Assessment of

Corrective Measures e
An assessment of corrective measures

is required whenever concentrations of
. -hazardous constitutents in the ground
- water exceed trigger levels, Trigger
- levels are health- and eavironmental-
. based levels established by the State as

indicators for protection of human
health and the snvironment {see

-preamble discussion for § 258.52).

The State shall specify the scope of
the corrective measures study. Factors
that senenlly may be appropriste are
listed in § 258.56(c). The purpose of the

. assessment is to study potential

corrective measures. In general, the” . °
extensiveness of the assessment (i.e.,
the number and type of alternatives
svaluated) shoul commensurate
with the complexity of the site. {The

- reader is directed to the Background

Document for Subpart E for & mors

‘detailed discussion of what may be
-appropriate for specific situations.)

There may be some situations where &
limited assessment is appropriate. For
example, if the ground water is known
to be Class I ground water (see
pteamble discussion for § 258.57(f)(2))

ﬂﬂ!ﬁgusz
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and remediation will mot be requived,
the assessment may be limited to an
evaluation of netitutional-type conteals
to limit exposure.

Under § 250.5000), the Agency
specilies severa] activities that the State
may include o the scope of the
mnsesament. Fieat, the State mey requine
the owner or operator to asoese the
elfectiveners of potewtial remodies in
rneeting the requirements and objectives
of the remedy (for a discussion of these
recueiremnents wnd objectiven, see the
preamble discussion Tor § 25857 (b) and
(€]}, Next, the State may require: the
nwmer or aperator to perform an
evaluation of the performance,
relinbility, eave of implementation, and
fmpacts (inclucding safety, internnedia
eontazninant teansfer, and control of
expones - repidual contaminetion)
anaociated with any potentiol remedy
evaluated. In evaluating the
performance of each renuedy, the owner
or aperator ahould evaluate Uhe
apprapristeness of specilic remedial
technologies to the contandiation
problesn being addressed. Duzing this
ausesament, the owner or operalor may
need to conduct additional momitoring to
characlerize the nature nnd extent of the
plunae of contanination.

Analysis of & remedy’s perlormance,
reliability, and ease of implementation
may inchade an nsseanment of it
effectiveness in achieving intended
functiona of containment, treatenent,
remecliation, or disposal of the
hazardous comstituents and the degres
of protection atforded humnwen hoaltl aned
the envivonment bn addition,
congideration showld be given to the
feecpueney nnc complexity of necessory
operation and maintenance and the
extent to which the techoology b been
snccessfully cemonstrated wodcler
analogows conditions. The techmicnl
feanibility for the remeclind strategy
should also be considered in terme of
ahility to constouct and operate the
remedial technologies and the
availability of necessary treatment,
storage, or disposal services, nod
sapacity.

The Agency s particalarcly coneerned
about potential cross-nedia fmpacta
{intermedia tramafer of contaminants) of
remedies, mnd, therelore, the Agency
wpecifically identified thern an an area
that the Suate may requite the owner ar
aperator to consider. Some remedial
lechnologies may canse secomclary
{mpaces, For exazaple, in some
circumstances, air stripping of VOCs
from grovod water may release these
VYOG to the air urdess apecific
crnissions control devicey are inatalled
on the air stripper,

In today's proposal, the State aloo
may require the owner or operator to
evaluate the tming of the pateatial
remedy [ 256.50(c)(3)), including
tonatruetion, start-up, and completion
tizne, Timing will be inportant in
climtinguishing nroong reznedies. The
State ultimately deteencdnes the
compliamee sehedule for Bnal cleanup of
the groud water wder § 258.57(d).

The ewner or operator may be
requived by te State to melude cowt
estimates for altemantives conaidered
{4 258.560c)4)). Cont estimates will be
very inportant to the Stote when
approving the selected remedy. The
procticable copabilities of the facility,
including the capability to fnance and

T manage o cornective nction progeacn

may be considered by the Stale in
dletermining the duration of the clean-up,
Therefore, the coot of the remedy may
affect the remedy selected and the
timing of the cleanap (eee preantble
dincuaaion of § 250.57{d)).

The owner or operator may be
requined to Gonmicer lnstitutional
requirements under § 258.56(c)(5]. For

ecarnple, local governments may have
specific requirements related to the
remedial eetivities that may affec
MmmmmmmmmMmJﬁﬂmnmmmNMm‘
eveluated.

Finally, the State may require the
owner or operator to evalunte the public
acceptability of altermatives, The
convideration of commuity concerns fo
a decision factor that the State will use
lmuwhwﬂmymrmmmdylwwﬂdmmmurﬂvﬂ

Lnder the proposed § 250.58(d), the
State may redquire the owner or operston
to evalante ome or more apecific
potentink remechien, These potential
nremeclies may include innevative
lechmologies. The State may koow of
lechaologies that have been successful
ot other bondlls with olmilar ’
contamination problems. The proposed.
fp 25850 0e) pequires that, nfter all
remedies have been evaluated, the
owner or operalor muml subnait o report
fto the Htate on the apsessments so that
fthe State may choose which remedy
whould be lmplensented.

Under proposed § 25a50(1), if the State
cletermines nt awy tizoe that human
Bealth or the envircoment ate being
threatened by the release of hazarcdous
pomstihuemty fronn the MEWLE, the State
nuay recuire the owner or operalor (o
iznplement the meanares required in
proposed § 258.58 (a)(3) or (a)(4) (soe
preamble discunsion of § 250.58{a)).

4. Seetion 250.57 Selection of Remedy
and Establishrent of Ground- Water
Protestion Stondagd

The proposect § 258.57 outlines the
general requirements for seloction of

MR\UEﬁﬁﬂ

M!"l
remeclies for MESWELF. Ao slructared, it 4
eatabliskes fowr basic standards that o)) w
nmmw%aummmmemnmwhmwmem I,
decin oviw that will be compiclerud "ol |
by the State in selecting the mon 41

appropriate remedy, Iy addition. k |w
eciaion fnctore for aetting schedulon Do
imitinting and completing remedien neo
mummwmAmnhmm'dmummMmmmNNHMm'ﬂ
establiching [;l'llﬂLlllw(l'-lll'll fter protection "4 ‘;
otundarde, including requirements for “ || b

achieving complinnee with them, are ?;
rontained in this section.

Pmmmmmﬂﬁ?mmm{bmemHﬁmﬂhMHﬂl
remeclien ot mpmNWHMINMMmmxm“
1]}

Zadd

Jaeniky el tlse envizonment; witadn h
ground-water protection atandarde ma
ppacified purounnt t § 258,57 (o) wod ()8
control the sources of releases so s to
mﬂmmuwﬂmmmmmhmmmmmmmmm
extent practicable, further releases thnt m

1mmypmmmnﬂmmmlmlmmmmHMMmmum',@
tle envvizenznents wnd coaply with aboieny
mtanclarda for management of wastes o “
specified in § 256.50(d). i
These standards reflect the major
techmical conponents of renseclien: ml!!!““lllL

|

cleanup of releanes, somrce conbrel, ad »

appropriate management of wantea that f
are generntec by remedial netivities, "3
TMHﬁmmHMMMMMimmemMMMuMHmmmml&
lieadth amd the enviromment-—i ;5

mmmmmmmJWMawummhmmmﬁmwmmmmﬂmyz
gwmmewmmxwmmmmanmmmmuumMmM i
or management of waates, An exazple,
would be o requirenaent to provide iy

s!l

| : & E ;
mmmmM|mmmhmudmmmmiMlehtHLMMM
statute. This overarching standord :
reguites remedies 1o nclude tose ;
measures that are needed to be - m
mltexmate dinking water supplies i ,,;! “l
mNMwhumﬁmmnlmnmmmmnmumm“mmnmvi
geownel waler used for hmmmMuwmmm'
Another example would be bazriem: op ﬁ “
1mmmmmmummum;wmwmﬂdmmmnamnmJ B b
mdmlhwnmn. :
Rernedien will be required to nttain 74' m

qumwmmﬂmmmmqmanHMHWMmdmmm q
that will be epecified for the remedy by
the State neeording to the requirements |
umﬂMmdtuhmmﬂHmﬂbMﬂ‘:Mwnnwmmmy'
offten will play & large role in
determining the extent of and technical |
nppronches to the rensedy. Lo some
casen, cextndin techoical aspects of the
remedy, such an Uhe practicabile
capabilities of remeclial technologion,
sy Infuence to some degres e GWES
that are ertablished. 1t tv bocause of i
fntarplay between cleanup standardn
anel other repnedy puﬂnuuml“mMﬁmHmmm
1mMImqumMmmMMMmmm
1mmmhmmwmmﬁmHFVﬂﬂthMMlmm
averall remedy selection structure of
L 256,57, Thus, the standard setting
process and the remedy velection
process ocowr coneurrently with both aut
processes affecting the other, ‘$ﬂmw
A

o) Sy

: ‘-‘.:l \:/\
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Section § 256.57(b)}{3} is the source
control standard for remedies. A oritica!
ohiective of remedies must be to reducs -
further environmental degradation by
controlling or eliminating further
releases that may pose a threat to
human health and the environment. In
B some cases, uniess source control

. measures are taken, efforts to clean up
E  releases be ineflective. EPA Is
persuaded that effective source contro?
_actions are an essential part of ensuring
W the effectiveness and protectiveness of

corrective actions at MSWLFa. '
" The standard of § 259.57(b){3} requires
that further releases from sources of
contamination that may pose a threat to
human health ar the enviropmentbhe -
controlled to the “maximum extent
. practicabie.” This qualifier i¢ intended .

capabilities of the owner ar aperatar
and the techrical limitations that may, -
_ in some cases, be ancountered in :
achieving source cantrols. For some very
- large MSWLF4. engineering solutions
such as treatment or capping to prevent
further lea may not be technically
feasible or completely sffective in
eliminating farther scs above
health-based contamination levels. In
such cases, source control may need to

as plume management or expesurs
cohbols, tobe an effectve and
protective remmedy. | .

The Agency does not intend this
noﬁxécg eontmidh!equirmentﬂ to disrupt
- solid wagste disposal at operating
> MSWLF» that have contiminated

ground water. The believes that,

unti] the Msm is closed with an
apprupriate cover (pursaant to
§ 258.40), other effective measures may
be implemented. For example, -
_ depending on the source(s) of
release{s}, capping inactive cells orunits
may help to control farther relenser. Ar
mentioned above, phume manegement
and ure controls also may be
needed, especially while the facility i»

continuing to receive waste.,
" The concept of effective somrce
control as a remedial objective, a3 .
expressad by this standard {n
§ 258.57(b}{3). Is closely to the
CERCLA preference for

soluﬁo{n and alternative tregtment .
technologies or resource recovery |
technologies to the maximum extent
praciicable.” o
The proposed remedy standard of
§ 258.57(b){4) requires that remediat
% . Activities that involve management of
(o wastes must comply withthe
w requiremenis for solid waste
. - management, as specified in § 252.568(d}
in today's proposed rule. Remedies may

-~ proposed

Y hese fa

to account for the practicable -

be combined with ather measures, such the

remedial actions that utilize “permanent .

involve trestmenit, storage, or disposal

.of wastes, particularly in the context of
‘source control actions. This stendard

will ensure that management of wastes
during remedial ectivities will be
ety roqnesty sommert o e o
uests comment on
e
. e c}» gen
fnctorl:ol.o be considered by the Staie in
selecting a remedy that meets the four
[ for remedies. These factors,
which genarally are consistent with the

“evaluation criteria specified in SARA,

are discussed briefly below. The Agency
comment on these factors.
s i,
tes ta pro )
by the owner o tor ae & result of
the assesstoent of corrective measures.
The genersl decision factors are: (1}
Long- and skort-term effectiveness and
pratectiveness, (2} reduction of future

- releases, {3} implementability, (4}

practicable capability of the owner or
operator, and

d {5] community concerns,
The first two

ctore described under

8 c} are directly knked to the
- stand

s for the remedy. The long- and
short-term effectiveness and o
protectiveness &f the resnedy fon
mearure ¢f whether lroman heslth and

of whether the GWPS can be met. The

- second factor, the reduction of future -

releases, should be weed in gvalvating

_how well the sonrce eontrol standard

bas been met. The practicable capability

of the owner o1 operator also be
constdered when evalusting to

~ extent souwrce eontrol ean be achieved.

- The Agency belleves that the - - .
implementability of potential remediis

" also pmat be consddered by the State

when evaluating remedies. Pactors that
may affect the implementability of a

" remedy tacluded: (1) The degres of
dlﬁimfty n‘sodalglwﬁh constructing

the technology, {2) the sxpected = -
operational relability of the -
technologies, {3] the availability of
necessary gquipment and specialists,
and {4} the aveilable gapacity and
location of needed treatment, storage,
and disposal services.

The practicable capability of the
owner or aperator is another remedy
selection factor, As described eisewhere

in this preamble, practicable capability .
scanomic Iu:glul

includes both and

.-capability of the owner ar operator. The
' conudgeiguon of practicable capability

allows the State to choose the remedy or
combination of remedies that can meet

_the overall goal of protection of human
‘health and the environment. Thia may
~ affect the timing of corrective action,

. that the
. comsidered by the Sizte when selecting

" and, therefare, p:acticable capability

_ has been listed as & factor for the States -

" to consider in establishing the eleamip
time frame (see preamble discussion of
§ 258.57(d)}. In addition, as meptioned -
previously, the practicsble capability of

. the owner or operator

may be
tonxidered by the State in defining to
what extent the source of releases will
be controlled. S
-Commuynity concerns ia snother factor
Agency believesmustbe

a remedy. It is very important that the
community has confidence in the
remedy, howr it wee chosen, anxd the
party responsible for Enplementation.
 proctes with wegerd vo conmty
process comm
involvement may significantly stffect the

. siting of future MSWLPs in that
compmunity. e

Any remedy propoia! developed
during the assessment of corrective
meassures presented to the State for firal
remedy 8 mst, &t & mindpmam,
meet the foor stendards of § 258.57(b).
The State then: will evaloate those
rervedies. The decision fectory
discussed above will be ured by the
State in selecting the sppropriate
remredy. The relative weight given
any one of the fnctors will vary from
facility to facility. For example, shart-
term effectiveness considerstions may

. be of particular concern where remediat

activities will be conducted in densely
populated areas, or where waste
characteristics are quch thatrisksto .-
workers are high and special protective

. measures &re Deeded. Implementa!
factors will often play a substantial role
in shaping remediss—same fechnalogies

require State or local permits prior

“to construction, which may Increase the
time need:!d to mmd] ] 3; :m.

" Proposed § 252.57{d] wo -
g el

o :

actlvi;iu asa pa_xi.tlgthg nlcd:i:;: o(h
remedy process. provision gives
States the flexdbility to prioritize .
MSWLF cleanups within their borders.

. The belicves that the flexibility .-
these factors (described below) allow is”

. assential cons the practicable
capability of mapy MSWFa. Purtber, the
Agency believes that the use of these

. factors will not hmhmmm
protection of human b acthe: .
wnvi ke ! e .

The Agency s proposing that the
State conalder numercus factorwin
-determining the cleanup time frame.
First, threats to human health o the
environrment from exposureto -
contamination during implementation of
the corrective action program must be



33378 Federn] Repister

! Vol, 53, No.

168, Tuesday, August 30,

1988 [ Proposed Rules

considered. Grownc-water cleanap
should be hastened if pratection of
hanmar Bealth and the envizonment
cannot be ensured., Cwrendt growsd-
water vsers and achial or potential
ecological dumages muat be identified,
econd, the extert and natuee of the
contamination should be considered to
determine whal rensedies and timne
frames are technically feasible.

The resowrce value of the
comtaminated aquifer io @ third factor.
Resource velue in broadly defined as the
value of the aquifer as & current and
future water oupply for donentic,
imduatriad, agricudtural, aod other
bemeficial uses, This provieion allows
the States to balunce the resource value
of the affected grownd water against the
correstive action costs 1o determine the
corrective action tGme perod. Statles
then can determine and require, at a
rninimun, that owners or operaton
Lmplement the combination of
replacement and corvective actions that
most efficieatly address the shaort- and
long-term protection of human health
and the environment, When evaluating
the resource value of the aguifer, States
should consicder the value of the regional
aquifer, mot just the value of the portion
of the aquifer affected by the facility,
additien, local values with reapect to
mainteining wocontamingted aguifers
should be considened.

A fourth factor to be vsed by the state
in deterndning the corrective action time
periodd is the availabilicy of teatment or
disposal capacity for any waste
managed during the corrective action
program, Capacity should be ensured
before rexnoval or treatment of the
wastes or ground water begina, In
addition to ensuring capacity, the owner
or operator must alyo ensre that wastes
will be managed in complinnce with
requirements in § 250.58(d).
th and ahcth factom concern
remedial technologies. New and
innovative corrective action
technologies are being luvestigated
continually and it may be appropriate
for the State to postpone ground-water
remediation if n new technology (i.e.,
one that currently is not nvailable)
offers oignificant advantages over
ewrrent technologies, Along the seowe
limes, the State must congider the
practicable copabilities of exivting
remedial technologies before setting up
& complianee schecule. For example, Uhe
amount and complexity of constraction
needed to implemnent a particular
remedical lechnology could be an
important factor or the amount of time
that would routinely be needed to
athieve the GWPS given o specified
technology.

The States aleo may consider, in
dlermining & cleanup time schedule, the
practlicable capability of the owner or

ARTOE

‘choose the combination of acti

BHS

aperator of the MEWLE, These
capabilities include both the economic
and technical capabilities of the owner
and eperator to initiate the corrective
action program. As mentioned
previously EPA doss not dintend to
tradeoff envirornmental or husaan health
praotection for cost considerations, The
upe of practicable capabilicy as a
remedy decinion factor was described
enxlier. Uning the practicable capability
of the owner or operator as well s other
cost conviderations (e.g. diveussed in
redation to resounce value) in
combination with the other factors
degcribed above to detemmine the
cleanup time fearae, allows the State to
one that
will effectively and erfliciently protect

~ buman health and the environment and

ensure that ground-water remediation is

vummmMmmi

The proposed factors wade § 250.57(d)
wowld allow the State to accept o
cambination of remedies 1o be
tnplemented in discrete phasea. This
phased approach may nffect the time
required to achieve the Hnal cleanup.

- Sueh an approach will engure that

fimportamt enviconmental problems are
addressed et (interim measures may
aloo be used; see preamile discussion of
& asas0(a)(4)). This phased approach
may be frequently necesaary at
apernting facilities to prevent the
disruption of solid waste cdisposal. Initial
actions weonld always include pteps to
prevent expoours to the sontaminated
ground water (e.g. nsalke altemnative
waler nvailable). An initinl renedial
atep woay be to dnstall a pump and treat
ayrstenn thiat would mininize further
migration of the plume. These vtepa
sovdd continue until more active
rewediation or source control could be
Lmplomented.

Sectlon 258.57e) of today's proposal
requires the State to establish a GWPS
ﬁmwmmhAmmwmdntﬂvnnMMMmm
detected above trigger levels, The
GWES represents conafituent
concentrations that reredies muat
achieve, The GWPS is set ona
conetiteent-apecific basio during the
remecy velection process.

The State must set the GWPS within
the overall context of the remedy
|mmmmMmummmmmemmmmmmwmmmmmmmﬁ
of corvective menpuees [ 250.50) Uhe
ownier or gperator should design
remedies to meet target clenmp level
These target cleanup levels may start
out ag trigper levels, but, ao pertinent
site-specific information becomes
available, the State showld modify the
target levels. The remedies analyzed by
the owner or operator should generally
be designed to meet the target levels,
The State will ultimately select a

remedy and set a ground-water Mw
protection standard tiat must be
achieved.

The State's primary consideration in
petting ground-water protection o
standards will be to enoure that human 2
health and the environment axe “4il
protected. A in the case of trigger
lewvelp, the Stace should generally woe
promulgnied healih-based standards
(e.g. MCLs) and GWPS, where they ave
available,

Where MCLs or other such standardy -
are not available, the Mummmm¢m+ynu
R and RSO in developing ground-
waler protection standards (vee
1mmmmmhummmmmMmuMKmmMHMWmmmwm%4
Trigger Levels for more information
about RiDs and RDSe). For
nencarcinogens, the State may set g
lewel based on the RID, States have
Nexibility to select o GWPS within the =
protective risk range (see preamble
cliscussion of risk range alternativen i
MMMNMWMMMMmdeMmmmme“
of Trigger Levels). 4

A variety of site-wpecific and/or .
remedy-specific considerations may ‘rﬁ
enter inte the determination of where ”l
mMWMMmmmnMmeﬂMwmm%wdm
water protection standard for a given :
hngardous constituent will be '
established. The most appropriate lewvel - n“"m

[ ‘.ll

for cancer risk must be determined sl
through an analysis of factons related to . 53
exposure, uncertainty, and technical :
hmMMWMmmJﬁmpmMMHimmmﬂﬁﬂhmu;'MJﬂ
f’memmthmﬂmmpmmy<mmmdmumx«mﬁ|I
eatablishing GWPSs. -nmm

The first site-specific factor i mualtiple S
contaminants in the ground water, To
enaee that individuals exposed to ¢“
lmwﬂwmwmmmemmdew“w
h@mlummﬂmlylnlxumndeuhwrumdnpunmﬂgw
by other congtiteents in the ground
water before a GWPS for w single ;$
conatitwent can be extablished. In i
congidering the visks posec by multiple -w"“
contarninanty, the State should follew
the procedures and principles “m E
established in the Agency's *CGuideline -"
for the Health Risk Assenpment of s
thmmﬁﬂhManmNWh1rm.mwhmhmmwd“ﬂm

3

¢WNWHWmMN4mHMMJMhuMWMNmmi;
g the same, the GWPS for o -
mmmmﬂmwntpmmwuﬂMnmmmmdMMNN%MHI~-Ilu
that pose significant risks showld be 4‘||
established nt & lower concentration "II
contaminant in the ground water, Taken ”m“
&8 & whole, once final remecdiation is “w
& rigk greater than 11079 To the extentsy,
practicable for new MSWLFs, the 'ﬂ“r

in comtaminated with olher constituents 1
than if that constituent were the sole
completed, ground water must not pose
omwmﬂrm&ﬂwwﬂﬁmmeHNMWMmemx Ainw

{not for each constituent] should ba I?
equivalent to the riak level wed in ¥
gl B il
SR T ST i

cart
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meeting the design standard {see
preamble discussion of § 258.40).

The second factor is actual ar -
. potential exposure threats to sensitive -
" environmental receptors, Frequently,
levels set for protection of human health
“aléo will be protective of the - '
_ environment, However, thers may be
" instances where adverse environmental
+ffects may occar at or below levels that

are protective of human health. S
" MSWLPF even {f remediation is not
' -required. The Agency does not believa

" Sensitive ecosystems or threstened or

" endangered species’ habitats should be

considered in establisking the GWPS.

The next fector {s other site-specific

exposures to the contaminated ground

water. For example, residents living

" near a manicipal solid waste Jandfill

-’ may receive unuszally high exposures of

hazardous constituents from other

* sources {2.g., lead from a lead smehter). -

These other exposures should be
.cansidered when developing the GWPS,

" The last consideration is temedy-

.. specific factors. The Siate must consider
the reliability, effectiveness, -

. practicability, and other relevant factors
of the rexsedy when eatablishings

" GAWFS. For example, & remedy that can

treat constituents fn ground water down

. lo concentrations posing a 1X107risk

.. level may be selected in preferencs to

" another remedy that t achieve a
1x10"*rigk level, but that felies on

technology thethas notbeen -

. succeasful[{. demanatrated ar may be .

. upreliable for other reasons. - -

.There also are technical limitations
that must be considered, in addition ta. -
scientific information about the hazards
to human bealth and the environment, in
establishing ground-water protection

" standards. For example, GWPSs should
not be set lower than deiectable levels.

Proposed § 258.57[e)(5){I] esiablishes

that & GWPS hould not be set below
background fevels uniess the State
‘determines that cleanup to levels below

-background is neceasary fo protect
human health or the e?ﬂronmm. In

_general, the Agency believes that flmay

ot be reasonable to require the gwner |

or operator to reduce the concentrations -

gf ?azabr:iwl emmu to levels &
elow buckgro MERY Cases o
feasible Today's proponel Bowever
easible. 8 pro T,
does not allow MSWLFy located in

: contamimtﬁd aress to lg:;:re S
incrementally aignificant fzcility
contributiens to the contamination -
unless a determineation s made under
proposed § 258.57(f} that remediation is

- notrequired. - - ‘
:Proposed § 258.57{f) identifies three
situations in which the Siate may decide
not to require cleanup of & release to
ground water of hazardous waste oz
hazardous constituents from an

.. de

.

" MSWLF, thus obviating the need i

establish ground.water protection
‘standards. These situations are limited
1o cases where there is no threat of
exposure ko releases froms MSWLFs, or

_ cases where gleanup will not result in .

* any reduction in risk to human bealth or
the envirtnment. In any case, the State
‘siay impose under § 258.57(g) source

" ¢ontro} requirements to minimize or

liminate r réleases from the

-that continued further degradation of the
snvironment is warranted, even in those
~ situations whete cleanup may not be
In some cases, MSWLFs releasing . .
hazardous eonstituents to the ground
'water will be Jocated in areas that
- afready are significantly contamingted.
Whers releases from the MSWLFs are
trivial compared to the overall area-
wide ¢ontamination, or whers remedial
- measures afmed at the MSWLF would

. " not significantly reduce risk, EPA

believes that remediation of releases

... from the MSWLF would not be

necessary or appropriate. In these
situations, propased § 258.57(f1(1] wauld

- allow the facility owner or nperator to
provide the State information

rovide no significant reduction in risk.
the demonstration were made, the

constiteent that bas been reteased from

" an MSWLP to ground water does not

pose a threat to human health and the

-anvironment and, therefore, does not

require remmediation tf: (1) The ground

" water is not & cworent or potential

source of drinking waler and [2) the
ground water is not hydraulically

- connected with wailers 10 which the

hazardous constituents are migrating or
are likely to migrate ina . .

- concentration{s) thai represents a

statistically significant increase over
In interpreting the

meets these criteriz. the State may use

the approach cutlined in the Agency's

Ground-Water Protection Strategy

{August 1964} as guidance. Typically,

- Class 1] ground waters will be

that remediation would

State should determine that remediation’

is not necegsary. - - - :

For example, ground water below a
Jeaking MSWLF might be heavily
conteminated om off-site sources. In
this cese, removal of the MSWLFs

contribution to the contamination might

- have very Kmited benefit, particularty {f

; that contribution was relatively minor.
Control of the MSWLF releases might do
very little, in yuch a tage, to improve the
overall situation in the area, yet (in the

- case of an operating unit) might be
extremely burdensomie to the owner or
operator, v oo kel o

Two points should be stressed here,

- however. First, the facility owner or
operator would be required to remediate

. the ground water where it eonld have &

_‘significant effect on reducing riske—for

example, as parl of en area-wide
_cleanup etrategy. Second, in any case,

under !m%_mm control mey be

required o prevent further releases.

, ng. and believes the . .
_decision is best made on & case-by-case
basis by the State. However, the Agency
seeks comment ¢in whether & more
specific definition }s necessary for the
ng:r.pmposd ot ?ﬁsag:'r?h(z).th
e .
State may determine that a hazardous

considered to meet the requirements
specified in § 258.52{N{2){i). Class I
ground waters are grounst waters not
considered potentis! sources of drinking

. water. They are ground waters that ere

heavily saline, with TDS levels over
10,000 mg/L orareotherwise = .=
contaminated beyond levels that allow
cleanup using methods reasansbly
employed tn public watersystem © . .
treatment. These ground waters also -

smust not migrete to Class Eor K ground

waters or bave & discharge to surface
water that could canse degradstion. The
need to remediate Clase Il ground
waters should be aasessed on & case-by-
casebasis. - - - '

- Propused § NN&I“XS)W allow
the Siate %o saake o deternrination that-
remediation of & relzase is not required
when remediation is techaically .
fmpracticable or when remediation = -

- presents unacceptable cross-media

jmpactz Such s determination mxy be
made, for axsmple. i some cases where

-, the patere of the

The has not attempted to
: _ﬁ?:emmndmﬁmfhuﬁh i

water that was Bot

would prevent installation of & ;ﬂ-
water pump and treat system {or other
effective cleanup te ), &g, in
Karst formations or where i Lm
fractured bedrock lies underthe ty.
In these aitustions, the installation of
such a gystem could posaibly incresse

i.:bodudnmg ‘&“mt into ground
con
afiected
by the release. The Agency is persusded
that in this and other sttuations '

remediation should not be required. The

Agency ia specifically solici
commanibdaranthewpelu:?. o

- sttuations that might warrants - -

determination that remediation of a

release is technically impracticable or
presents unaceeptable impacta and
would not, therefore, be required.
Proposed § 253.57(h) cutimes the '
Agency's proposed approach ta

ﬂR103556
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establishing conditions the owner or
operator must fulfill to achieve and
demonstrate compliance with the GWPS
established by the State durirg the
remedy selection process.

First, the GWPS must be achieved at
all points within the plume of
contamination that lie beyond the
ground-water monitoring well system

. established under § 258.51(a). The

ground-water monitoring well system is
established at the boundary chosen for
the design {i.e.. at the unit boundary or s
State alternative boundary that does not

_ exceed 150 meters from the waste

management unit boundary and is on
land owned by the owner or opersator of
the MSWLF {see preamble discussion of
§ 258.51(a)). It is logical that cleanup be

- required up to the boundary for which

the facility was designed to meet a
health-based risk level.

The Agency also is proposing under
§ 258.57(h)(2) that the State specify in
the remedy the length of time during
which the owner or operator must
demonatrate that concentrations of
hazardous constituents bave not
exceeded specified concentrations in
order to achieve compliance with
GWPSs. Under existing Subtitle C

- regulations (§ 264.100), the Agency hias

required that facility owners or
operators remediating ground-water
contamination from regulated harardous
waste uniis continue corrective action
until the designated GWPSs have not
been exceeded for a period of three
years. The Agency has found that, given
the variaty of hydrogeologic settings of
facilities and characterigtics of the

hazardous constituents, it ls difficultto -

demonstrate reliably that the GWPSs
have been achieved by imposing a
uniform time for demonatrating :
compliance. Consequently, the Agency
is considering proposing changes to the
Subtitle C program.

In today’s proposal for MSWLFs, the
Agency is proposing that the State
specify the length of time required to
make such a demonstration on a site-
specific basts. As described under
proposed § 258.57(h)(2), the State may
consider four factors in setting this

requirement: (1) The extent and
concentration of the release, (2) the
behavior characteristics of the
hazardous constituents in the ground
water, (3} the accuracy of the monitoring
techniques, and (4) characteristics of the
ground water, The Agency believes that
constderation of these factors will allow
the State to set an appropriate time
period for demonstrating compliance
with GWPSs rather than relying on an
arbitrary time period for &l facilitics or
all situations at the same facility.

.concentration levels. Alle

One example of how these
considerations might affect a decision
on the time a ground-water protection
standard mus! not be exceeded to
demonstrate compliance is given here.
The Agency expects that pump and treat
systems will ba necessary at many
MSWLFs. Experiénce in the RCRA
Subpart F program (which addresses

‘teleases of hazardous constituents to

ground water from regulated hazardous
waste units) has shown that continuous
operation of & pump and treat system
may interfere with the owner or
operator's ablility to obtain accurate
sampling data on constituent

natural

restoration of chemical equilibrium in
the affected ground water after the
p and treat system is turned off will

necessary to oblain accurate
readings of constituent concentrations.
If the concentration(s) rise to
unacceptable levels after the remedial
technology is disconnected, reinitiation
of treatment may be required. This

_process would have to be repeated until

acceptable concentration levels are
achieved after chemical equilibrium has
been reached in the ground water with
the treatment system suspended.

5. Section 258.58 Implementation of the
Corrective Action Program

Implementation of a corrective action
program |s required when hazardous
constituents are detected at levels
higher than the GWPS. Several activities
are required of the owner or operator
under proposed § 258.58. First, a
corrective action ground-water
monitoring program is required under
proposed § 258.58{a)(1}. This program
must meet the requirement of the Phase
Il monitoring program {§ 258.55),
demonstrate the effectiveness of the
remedy(s), and demonstrete compliance
with the GWPS.

Second, under § 258.58{s)(2), the
awner or operator must implement the
remedy(s) selected by the State under
§ 258.57. As deacribed under § 258.57,
the “remedy"” encompasses not only the
technology to be used to remediate the
ground water (if remediation is to be
conducted), but also the GWPSs to be
reached and the ime the owner or
operator has to reach the standards (see
preamble discussion of § 238.57).

Next, under § 258.58(a)(3), the owner
or operator must notify rsons who
own or reside on the land that overlies
any part of the plume of contamination,
The State may require the owner or
operator to notify such persons any time
the trigger level has been exceeded (i.e.,
before the GWPS has been established)
if the State determines it necessary to

protect human health or the
environment (see § 258.58{0). o
Under the proposed § 258.58(a)(4) the -5
£tate may require the owner or operator 13}
to conduct interim measures at an

e M

such actions are necessary to protect . Eh
human health or the environment. The 4
interim measures would serve to A
mitigate actual threats and prevent A
potential threats from being realized .2

while a iong-term comprehensive -
response can be developed. Interim
measures should, when possible, be - -2
consistent with the expected final ol
remedy. The State should corsider the . =%
immediacy and magnitude of the threat!,

* to human health or the environment as 5} 'A ;": '

primary factors in determining whether.
an interim measure(s) is required.  -:&;
Proposed § 258.58(a)(4)(5)-{vil} lists S
factors that the State may consider in -~
determining whetker an interim measure ~72
{s required. oot e
Interim measures may encompass a e
broad range of actions. For example, an -4
owner or operator responsible for - 2%
contamination of a drinking water well 73
may be required to make evailable an X
alternative supply of drinking water as *
an interim measure {n an effortte 0
protect human health. This replacement
action could be temporary or permanent. ..
The duration of the period over which .2
replacement supplies must be provided : 7. %
can affect the type of action selected. "~
Replacement actions may include TR
hooking up affected aquifers, relocaﬂni’, £
wells, and treating contaminated ground“ "3
water at the point of use. _ il
During the implementation atage, ' "o
other factors may arise that make the
chosen remedy technicall
impracticable. For example, the
unexpected occurrence of an ares of ok
unstable soils may render the chozen - o
source control remedy impossible to . .1 %3
construct. Proposed § 258.58(b) i
describes factors the State must
consider in making such a
determination. In these instances, the -, 34
State mgy require that the owneror . - i
operator implement other altemnatives o4
control exposure to residual +Mhg
contamination as described under i -
§ 258.58(c). The State also may require .
the owner or operator to implement
other source control options and ather
equipment, unit. device, or structure
decontamination activities. The State
will evaluate these alternative activities
for their technical practicability and
their consistency with the overall
objectives of the original remedy. The
GWPS will not be changed; however,
the State may want o adjust the time
allowed for completion of the remedy.

ARYOZHGT



. 4 ) R
Federal Register 7 Vol. 53, No. 168, Tuesday, Aitguat 30, 1988 / Proposed Rules

Y5 T T
TR

- 83381

Proposed § 258.58(&1) m&uiru that X Eﬁecu' ve Data, Implementation, and have the{r iinplementaﬁon mechanisms
wasltes gene‘;a tedfdurin.g he - . ‘_En.fmgn: of the Revised Criteria In place. T
munaged in & mannet that s proteqtive ., Sublitle D of RCRA, as smendedby | Second, e demonth period would |
‘of hun;;n health and the environment. In ﬁSWA ﬁ‘#&;‘;ﬁ:’&'cﬂm afor  Withsufficient time to take the
) ;:;tci;ce:rhtti::tvg:sir ;:::Ls:::n‘tﬂ bl “mdmm‘m Jandfills under § 4004{a) and necessary measures at their facilities to

" -applicable RCRA requirements. R
~ According to proposed § 250.58(e), the -

remedy is considered complete when the .
GWPS has been achieved according to
the requirements of § 258.57(h) and all
other actions required in the remedy
have been completed {e.g., source
cantrol measures). After the required
remedy is complete, the owner or
operator must submit & statement that
certifies that the remedy has been -
completed in accordance with .
requirements under § 258.58{e}.In - .
addition to the owner or operator's - -
signature the certification must contain
the signature of an independent
professionsl e:ﬁeer geologist, or other: -
" sppropriate technically.trained person.
According to § 258.58(g), after the State

~ receives the certification and is satisfied

‘that the remedy is complete, the State
- releases the owner or operator from the -
" requirements for financial assurance for
* carrective action. . . . e
*“The Agency considered an alternative
-approach to the corrective action
program proposed today. The | .
alternative would involve the follo .
‘'steps. First: the owner or operator would -
be required to do three activities: (1)
Report to the State any concentration of
hazardous constituents in the ground
- water above trigger levels, (2)
investigate the nature and extent of the
contamination, and (3) take all
necessary actions to abate an :
immediate risks to human health and
the environment. Second, after the

owner or operator submitted the results

- of the investigation, the State would
assess, site-specifically, the risks to

- humsan health and the environment

posed by the fround water .

‘contamination. Based on this

_assessment, the State would set site-
specific requirements for clean up of the

ground water (including cleanup levels). .

Next the owner or operator would be

requited to submit to the State for

approval a plan for meeting the cleanup
requirements. The owner or operator
. then must implement the approved plan. -
Modifications to the plan would be »
-+ allowed, if needed, based on site-. .

- specific considerations. The approach - :.
would present fewer specific Federal
requirements for cleanup. The Agency
requests comment on this alternative
approach as well as the proposed
. corrective action requirements

discussed above. .

- Agency considere
.. ptage &

<

the solid waste management guidelines
under section 1008(a) for facilities that
may receive HHW or hazardous wastes
from 5QGs. Subtitle D also contains

-specific pequirements with respect to the

implementation and enforcement of the

.. .revised Criteria for facilities that may
" .. peceive these wastes. Of particular
., significance ls the provigion in § 4005{c)

requiring that States adopt and

- implement, within 16 raonths of the - . -

romulgation of the revised Criteria, a |

. Iacility permit program or other system -
-of prior approval io ensure compliance

with the revised Criteria. In addition,

_ this section provides that “in any state
that the Administrator determines has
- not adopted an adequate program * * *

the Administrator may use the -
authorities available under section 3007
and 3008 of [Subtitle C] to enforce the
prohibition contained in subsection (a) .
of this section with respect tosuch |
facilities.” A discussion of the issues

regarding the fmplementation and
‘enforcement of 1Be

revised Criteria and.

" the options the Agency is considering
for addressing tgggse fssues is set forth

lowl',.’.‘ P
A. Effoctivs Date of the Revised Criteria
EPA today is proposing that the

revised Criteria become effective 18
months after their gromu!gation. The

gch, which is described
below,
most appropriate time period for several
reasons. ;i R

1. Eighteen-month Period o
*. = 'First, the 18-month time
..~ -cofncide with the period within which
+. States, under section 4005{c) of RCRA,
: - mre to'adopt and implement a permit
- program or other system of prior -

period woul

approval to énsure that facilities comply
with the revised Criteria. Congress -
provided this 18-month period after the
promuylgation of the revised Criteria to
provide States sdeguate time in which

to adoptnew or revise existing - -~
. applicable State standards and to
- ingtitute & permit process for ensuring

facility tompliance. Because the States
are f!ven the lead responaibility for
implementirig the revised Criteria under
these provisions, EPA believes itis
gritical to set an effective date for the
-pevised Criteria that coincides with the

- date the States are required by RCRA to

an slternztive two-
t decided that 18 months 1s the.

-The Agency

" bring them into compliance. EPA

e e e it
teria t may re

substantial efiorts on

facility ownet and operstor both in-
modifying management practices at an
existing MSWLF and in planning full
compliance for a new one. The fact that

" most MSWLFs are owned and run by
. local governments, whick have limited
© yesources, also is a consideration.

Congress directed EPA to take into
account the “practicable capability” of
facilities in revising the Criterfa. EPA

- believes that the proposed 18-month

gleﬁodfonllowinQMSWLh to come -
to compliance the

recognizes
- practicable capability of MSWLFs t0
" meet certain of the revised Criteria,
", - Although

EPA rocognizes that some of
the revised Criteria couldbe
implemented in shorter periods of time,
Le., #ix or 12 months, EPA believes that
& uniform effective date of 18 months -
would minimize confusion on the of
the regulated community. Also, w

the 18-month period before the sffective
date proposed today would postpone

- application of the revised Criteria to

MSWLF3, it would not leave these -
facilities nnregulated, The current part
257 Criteria and appliceble State |

" gtandards would rexmain in effect for

these facilities until the revised Criteria
become effective. In addition, some -
States may adopt the revised Criteria,
making them effective under their own
anthorities, before the 18-month period
expires. , ‘ :

EPA recognizes that there are some -

| Umitationa with this approach. EPA ts -
- . concerned that the 18-month period -
© between the promulgation and the

effective date of the revised Criteria -
might sllow some MSWLFs to close to
avoid meeting the new requirements. -~
s pot intend for this
period to be a window of escape for .-
marginal MSWLFs. Experience shows,
however, that MSWLFa do not open and-

. close overnight. In fact, the long - -

operating lives of most wxisting _
MSWLFs and years of advance planning
needed for siting and permitting new
facilities significantly mitigate against
such actions. The Agency is aware that

- some closures may occur, however, and

intends to work with the States to guerd
against closures performedinan . .
unsatisfactory manner that may pose -
threats to humnan health and the
environment. g -
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2 Two-stage Approach

‘The 18-month approach would
preclude enforcement of the revised
Criteria through the citizen suit
provisions of RCRA § 7002 pending their
becoming effective, Thus, for 18 months,
citizens will be unable to use RCRA to
enforce the revised Criteria. For this
reason, EPA s considering the option of
establis two stages of effective
dates. The first stage of affective dates
would be for only those requirements
that can be implemented by the facility
owner or operator in less than 18
months and are self-implementing on
their face, thus, leading themselves to
more immediate effective dates. The
effective date would be set at six or 12
months after the promulgation date as
appropriate for the specific requirement.
The self-implementing provisions of this
rule include the general operating
criteria such as the liquids management
resirictions, the disease vector and
explosive gas controls, recordkeeping,
and closure and post-closure planning
requirements. The second-stage
effective date would be limited to those
requirements that require interactions
with or determinations by the State and
substantial efforts on the part of the _
facility owner or operator for effective
implementation. These requirements
include the ground-water monitoring
and corrective action requirements. The
two-tiered approach would maximize
the use of citizen suit provisions d
the 18-month period because some of the
requirements would be in sffect sooner,
Le., in 8 12 months; however, this
approach runs the risk of cansing
considerable confusion on the part of
regulated facilities and inconsistent
application of the revised Criteria
nationwide. -

Although EPA has decided o propos
an effective date for all the revised -
Criteria of 18 manths after the date of
promuigation, EPA specifically solicits
public comment on the alternative two-
.t:f: effective date approach described
above. - . : ‘ ; -

The Agency solicits comments
concerning the most appropriate means
for determining the adequacy of State
permit or other prior approval programs.
Issues inclyde whether the Agency
should confine its review to
assessement of a State's permit or other
prior approval program or whether the
Agency should expand this review to
include 2]l the components of the State’s
solid waste management plan. Under
the first option, the Agency only would
review the State’s permit or approval
program that incorporated the revised
Criteria. The Agency's review of the
State pro would be limited to that
portion of the State's Subtitte D
program. The Agency recognizes that an
axpanded review under the second
option would provide the State with the
Rexibility to present additional elements
of its s0lid wasts management program,
outside of the permit or other prior
approval program, that help ensure the.
proper management of solid waste
disposal facilities. In addition, this
broader evaluation would provide ths
Agency with a better understanding and
appreciation of State implementation
activities under Subtitle D.

The latter option, however, would
require all of the States t0 either develop
or modify thelr solid waste management
plans toreflect the revised Criteria. The
development and/or modification of -
these plans is a lengthy, and rescurce-
intensive process. The States may not
be able to meet the HSWA requirement
to adopt and implement a t
program or other system of prior
epproval within 18 months from - -
promulgation of the revised Criteria if
they also must revise their solid waste

management plans, . -

Depending on the outcome of the
above issues, the Agency may need to
modify the Guidelines for Development
and Implementation of State Solid
Wasts Management Plans (40 CFR Part
258). which delineate the requirements
and procedures for State solid waste
management plan review. Tha current

B. Review of Sate Perait Programs i og Sildelines comprehenaively
Section 4005(c) of RCRA, as smended  wasls management plan submittal
in 1084 by HSWA, the procedures, organizational issues,
Administrator to determine whether = permit programs, legislative and
each State has developed an adequate regulatory authorities, and public
permit program or other system of prior  participation requirements, Ths Agency
approval and conditions to ensure that may need to modify Part 258 to clearly
each solid waste disposal facility that specify the Agency's evaluation criteria
receives HHW or SQG hazardous waste . and review procedures for the revised
will comply with the revised Criteria. Subtitle D Criteria, :
‘The Administrator also is given the Thers are two other issues on which
discretionary authority to preform these  the Agency specifically requests

reviews in conjunction with the reviews
of State solid waste management plans
under RCRA § 4007.

comments, The first isaue relates to
what evaluation criteria the Agency
should use to determine the adequacy of

- disposal activities. In particular, the

State permit progratms. One option is for
the Agency to base its determination of
program adequacy on the content of the
State’s statutory and regulatory ;
requirements. Under this approach, the <%
Agency would develop evaluation ’
criteria for determining whether thesa -
State requirements ensure that the
revised Criteria are met,

On the other hand, the Agency could
assess State programs on the basis of . SPW
legislative and regulatory mechanisms - -53%
together with an evaluation of program "z
effectiveness. This review would include 398
an assessment of the State's past - "R
performance {i.e.. enforcement, Y« '
parmitting) in managing solid waste . -ohR
Agency would consider State resource ““e¥R
and technical capabilities in evaluating 53
State program adequacy. - )

The second issue concerns the extent .o
of public participation that should be 378
provided for in the Agency's review of - w3
State program adequacy. The Agency is i
soliciting comments on whether there . ;g
should be opportunities for public - -
review and comment an the Agency's
evaluation of the adequacy of State
solid waste permitting programs or other
aspects of the State's solid waste . .
management plan. While the Agency
recognizes that such participation .
opportunities may significantly extend . ¥y
the review period, EPA nevertheless is, Z5&f8
interested in providing such
opportunities when appropriate. EPA

lish a more specific proposal -
addmp::ng these issues at a later date..

C. Enforcemeant of the Revised Criteria

' States that have adopted the revised
Criteris under State law may enforce
them in accordance with 5tate
authorities. Under today's proposal,
there would be no authority for EPA
enforcement of the revised Criteria umtil,
18 months after the date of promulgatian
of the revised Criteria, the Agency
determines that a State’s program is
inadequate. Also, citizens would be -
precluded from enforcing the reviged .-
Criteria vja citizen suits until the
Criteria become effective. . ...

1, Citizen Suits Az
As with the Part 257 Criterla, citizens - E5
may seek enforcement of the Part 253 y
revised Criteria (independently of 0P
State program for their enforcement) by -~ 325
means of citizen sults. The citizen sult ..
provisions of RCRA contained in section . §
7002 provide an important mechanism - &
for ensuring compliance with the
;qt;lnmenu of tha luutute_&nd ita :
plemen regnla ons. They 7
authorize uin?lvi uals, environmental m
groups, and local governments, among ‘%
ARI0Z669 EL
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 others, to bring legal actions for

. - amended by HSWA in 1984, provides

. 'This provision is significant in that it

'Subtitle D is not anvisioned, If States
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noncompliance with RCRA .
requirements. Thus, once the revised
Criteria become effective, they have the

- full force of law and may constitute the

basis for citizen enforcement actions
against facilities that fail to comply. .. -
Citizens would be able to bring actions -
against facilities for failure to comply -
with the Criteria and actions against
States for faflure to develop and
implement permit or other prior :
approval programs as required by RCRA
section 4005. - .

' 2.Federal Enforcement . .

Section 4005(¢)(2) of RCRA, as

authority for EPA enforcement of the -
revised Criteria under authority of
sections 3007 and 3008 of Subtitle C.

represents the first suthority for EPA
enforcement of regulatory requirements . -

“under Subtitle D. According 1o section
. 4005{c){2), EPA enforcement is :

contingent on an EPA determination
thet s State has not adopted an . .
adequate permit or ather prior approval ..
Frcnfam to enaure the compliance of
facilities with the revised Criteria by 18

- months from the date of promulgation of

the revised Criteria; Having made this .
determination, EPA may yse the .

against facilities falling to comply with

_ the revised Criteria. Disposal of solid
- waste at facilities that do not comply

with the revised Criteria constitutes

.open dumping. These authorities provide

EPA with the necessary lools to enforce
Subtitle D's prohibition against open

- dumping. . :

EPA expects the States to assume the
primary responsibility for implementing -
and enforcing the revised Criteria, and a
majar EPA enforcement program for

fail to assume their responsibility with
respec! to the revised Criteria, however,
EPA may step in to ensure complience ;-
with Part 258 as necessary to protect
human health and the environment. As
explained above, BPA is soliciting
comments on the criteriaand - -
procedures that it should nse to
determine whether & State has adopted
an adequate program.. ... .

EPA has determined thatitis .~
necessary to formulate an enforcement
strategy with respect to the revised .
Criteria and welcomes public comment ..
on the overall role of EPA enforcement
under Subtitle D, the proper elements of
an enfoercement policy for ensuring
compliance with the revised Criteria,
and strategies for targeting MSWLFs
that pose the greatest threat to human

.. for sow:

- health and the environment. EPA{s =
soliciting public comment on the specific
-.circumstances and situations of facility

" noncomplisnce with the revised Criteria
that should precipitate direct EPA
-enforcement actions. In addition, the
Agency fs particularly interested in

: comments on circumstances under

‘which the Agency should act to enforce

. driteria once the Administrator has

determined that the State’s program is
inadequate pursuant to section
oA
' D. Other Implementation Issues

) “l.flmplgmehtnﬁ't_in Stratezy

...’ In conjunction with the development
" of this rule, the Agency is preparing an
- implementation atrategy. This strategy

will serve as a planning document for

. EPA and the States in understanding

what sctions are necessary to modify
the management of their regulatory

gggmm ta accomenodate the revised
“Criteria. This strategy ts designed to

limit future implementation problems by

anticipating potential problems or
obstacles and crafting implementation

- options to'resolve or minimize these

-issues befare they amerge.
-.:'The Agency currently is fdentifying
implementation issues and needs

. - concerning permitting, compliance
inspection and enforcement authorities .
- under sections 3007 and 3008 {o enforce ..

monitoring, and enforcement activities;
public sducation and outreach activities;

guldance snd training needs; resource .

needs; and EPA/State roles and
responsibilities, In particular, the
~Agency requests ¢omments on the -
following implementation concerns: (1)
What types of educetion-gutreach
programs ste needed for State and local
officials, the regulated community, and
the genera! public? (2) In what areas is .
there a need for guldance and training?
What types of technical assistance

;- -activities are needed? {3} What Is an
. appropriate and practical EPA role if the

States donot adopt and implement the
revised Criteria?:-~ .
-+ “The Agency also solicits comment on
whether additional issues should be

 considered in developing this strategy.
- 2 Co-disposal of Sewage Sludge '

Oneof the r osal practices
dﬁ}ﬂf{d‘iﬁpmsma o

municipal solid waste landfill.

Approximately 6,800 POTWSs dispose of

their sewage siudge in this manner. By
romulgating the Part 254 requirements
f}nnuy under RCRA and CWA section

' 405, questions arise as to the extent to

which the Part 255 criterla would be
implemented through NPDES permits

.1ssued to POTWs, Under RCRA Bubtitle
D [section 4005(c)), the Part 258 criteria
are to be imposed by States on the

‘correspon

" owneror operator of an MSWLF, States

are to impose the criteria by & system of
prior approval and conditions, such as
issuance of a permit to the MSWLF. The
Agency has selected this approach to
recanciie the two programs in a way
that would minimize duplicative
regulation while best ensuring complete
coverage under both statutes. This
approach would be consistent with
section 1006{b) of RCRA, which requires
EPA to integrate the provisions of RCRA

- for purposes of administration and

enforcement, and to avoid duplication to
ge maximum extent practi:fs tll:a’. g&hﬂ
e appropriate provisions e
and otger environmenta! laws
administered by EPA. ‘
Under this proposal, the Part 258
criteria applicable to the characteristics
of sewage sludge that must be met if
sewage sludge is placed in an MSWLF
would be implemented through permits
issued to POTWs t to section

. pursuan
. 405(f) of the CWA. The Part 258 criteria
" applicable to the landfill site would be
implemented under the RCRA Subtitle D
- program. This would mean that the

POTW fermlt would prohibit the -
disposal in an MSWLF of sludge found
to be ha‘z:rd:hm { ] dz:&zo). t& ::gd
require that the sludge pass the t
Filter Liguids Test {§ 258.28). The POTW
nrmlt also would prohibit the POTW

m sending its sludge to MSWLFs that

‘are not in compliance with the

applicable Federal and State

" regulations. Thus, to obtain a pemit

authoriring disposal of sludge at & -

" landfill, the POTW would have to .
ascertain that the MSWLF eitherhas s

permit under Part 258 or otherwise s
autharized to operate as an MSWLF by
the Stats in which it exists, as
prescribed by RCRA. DoE
EPA believes that this implementstion
scheme fulfills the goals and policies of

. pothRCRA andthe CWA andisa .

rational way to reconcile overlapping

Wﬂ. EPA alao considered separate
plementation of the Part 258 criteria -

under each program. Under the sl -

management program of the CWA,
meth?d would involve implementation “
of all Part 258 criterla, including those

~applicable to Jocation, design,and - -
operation of the Jandfill, through permits

issued to the POTWs, The -
decided against this approach for two
:Ieul?nat.i First, it woulw’:;ubluh' r ...t
uplicative coverage out apparen
" ding nnnvfmnmeum benelils.
Typically, sewage constitutes a smail
roportion of the wastes disposed at an
SWLF. Compared to other wastes sent
to an MSWLF, such as housshold
hazardous waste and hazardous waste
from very small quantity generators,
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lﬁe_ sludge is unlikely to be the
sourcé-of environmental problems at the
landfill. In fact, the presence of sewage
sludge in a co-disposal {facility may even
improve the quality of the leachate at
least in the short run (Ref. 15). Second,
holding POTWj ligble for compliance by
the landfill with the Part 258 standards
may not be sppropriate because other
solid waste contributors are not
similarly held liable.

EPA invites comment on whether the
approach proposed here is an
appropriate and effective me?m to
ensure proper management of sewage
sludge disposed of in a landfill.

X1 Regulatory Requirements
A. Executive Order No. 12291

1. Purpose

The Agency estimated the costs,
benefits, and economic impacts of
today's proposed rule. These analyses
are req for “major” regulations as
defined by Executive Order No. 12291,
The Agency also is required under the
Regulatory FLexibility Act to assess
small business impacts resulting from
the proposed rule. The cost and
economie impact analyses also are a

measure of the “practicable capability”

:51 facilities to comply with the proposed
.. :

The cost, benefit, and economic
impact results indicate that today's rule
is a "major” regulation and it would
likely impose differential impactsonse
significant number of small entities. This
section of the preamble dis¢usses the
results of the analyses of the proposed
rule &s detailed in the draft Reguiatory .
Impact Analysis of Proposed Revisions
10 Subtitie D Criteris for Municipal Solid
_ Waste Landfills. The draft RIA is .

available in the public docket. This rule

was submitted to the Office of
 Management and Budget {(OMB) for -

review as required by E.O. No. 12201

2. Regulatory Alternatives

E.O. No. 12201 requires EPA to
estimate the costs and benefits for the
proposed rule as well as any viable
alternatives. Several current |r:rovilioln
{e.g.. performance standardy for existing
units, post-closure care, ground-water
monitoring parameters) of the proposed
rule do not exactly reflect what was
analyzed in the RIA. For this reason, the
tesults presented in this section and the
RIA may understate the fraction of
existing landfills requiring more -
stringent covers (and the resulting costs
of these covers), overstate costs for
post-closure care. and understate the
sampling costs for ground-water
monitoring. Nonetheless, the Agency
believes the basic conclusions of the

draft RIA are accurate estimators of the
effects of the pro&oud

In addition to the proposed rule, EPA
analyzed the effects of three regulatory -
alternatives in the RIA. The analysis of
the regulatory options provides a
comparison of the proposed rule in the
context of other regulatory scenarios.
The alternatives predominantly differ
with respect to the stringency and
uniformity of the containment and cover
requirements. Corrective action (the
benefits of which currently are modeled
for new units only] and extended post-
closure care are required for all
regulatory options.

Alteru?tlvl: 1 consists of a uniform set
of technology-based requirementa that
are imposed on all MSWLFs irrespective
of location or migration potential. This
alternative has the most stringent design

uirements and essantially reflects the
Subtitle C regulations for land disposal.
New units are required to have & double
con:g:lite containment system (L.e., two
synthetic liners over a clay liner) with
two LCSs and u composite cover. New
and existing units are required to close
with a composite cover. Ground-water
monitering (as detailed in Subpart F of
40 CFR Part 264}, gas monitoring, tun-on
and run-off controls, and exclusion plan
for nonmunicipal solid waste, corrective
action, and extended post-closure care
are required for both new and existing
units under this regulatory alternative.

Allernative 2 requires cover and
containment designs based on the
migration potential at the sits, This
categorical approach fs described in
Section D of this preamble. General
facility standards are identical to those
for the proposed rule. Corrective action
and extended post-closure care are
required for all unita.

Alternative 3 imposes ground-water
monitoring, corrective action, and

extended post-closure care on both new -

and existing cnits, This alternative is
similar to the statutory minimum
described under Section D of this
preamble except that jocation standards
are not anal,

Costs, economic impacts, and risk
estimates {including resource damage)
are presented in this section for the
proposal and the three regulatory
alternatives; primary emphasis will be
on resuits for the proposed rule.

3. Cost Analysis

a. Methodology. The Agency
developed an engineering cost model to
estimate total costs for an MSWLF
under a vatiety of technical and
regulatory scenarios. This model
estimates the cost to design. construet,
operate, close, and provide poat-closure
care for an MSWLF. The model allows

1,500 TPD cstegory includes only 2.3

- component of the risk mode] {described

_ existing plumes. This approach to

for vser-specified input variables such 2
as waste throughput, operating life, typas 4
and depth of fill operation, numberof -
phases of construction, containment and .48
cover systems, waste density, " Sy,
environmental monitoring and control, 7%k
post-closure care, and & variety of unit - -3
costs and fees for construction and -
operation of the facility. Based on these -ii
inputs, the model calculates the &
necessary landfili dimensions {e.g., A"
active area), capital costs, operating and ¥
maintenance costs, closure costs, and . i,
post-closure costs of the facility. In KRpa. 3
addition, the model assigns these costs A
to specific years of the operating life and "33
post-closure care and then calcualtes & %344
present value (in 1986 dollars) based on
a 3 percent real disocunt rate. The :
model can estimate costs for any landfill .
size between 10 and 1,500 TPD. National ./"§
costs far a given option then are e
calcualted using these unit costs and & :;
size distribution of MSWLFs. ™ . 5
EPA selected a limited number of .
generic user inputs to the model and
held these constant across the
regulatory options so that cost
differences in the environmental -
controls would be ted. EPA ., %
selected seven modal facility sizes for . 30
modeling costs. Pre results form ™
the Subtitle D Solid Waste (Municipal) -3
Landfill Survey (referred to here as the .. yas
Facility Survey} were used to assign a -~ -
frequency distribution to each size :
tategory. The seven model sizes used .
{and the assigned frequency of - ¥,
MSWLF3) are: 10 TPD (51.4 percent). 28 - 338
TPD (18.9 percent), 75 TPD (127 Ty
percent), 175 TPD (7.1 percent), 373 TPD  xg
{6.8 percent), 750 TPD (3.2 percent}, and ,
1,500 TPD {2.3 percent). (Although the

rcent of all MSWLFs, these facilities
E:ndle 3.5 percent of all waste) EPA
assumed for the coat analysis that all
MSWLFs opertate in one phase and use
a cut-and-fill method of operation.

EPA estimated corrective action costs
separately using the faflure and release

in Section X1.A.4 of this section). EPA's
approach to estimating corrective action
costs partially reflects the flexihility of
this requirement in the proposed rule.
EPA estimated costs based on aggessive
cleanup of new contamination and
either aggresaive or passive cleanup of

estimating corrective action costs was |
used for all regulatory alternatives in I
addition to the proposed rule. A
For new contamination, EPA modeled 1
the effects of ground-waler recovery
wells as the selected corrective action
technology. The recovery wells are
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assumed to be installed one year after
the corrective action bas been triggered,
For existing contamination, EPA -
estimated corrective action costs for two
types of responses. The first response
consists of active restoration of the
plume using ground-water recovery =
weils (L.e., the approach modeled for .
new facilities), EPA assumed that this
approach will be utilized for larger
plume sizes as the most effective ,
remedial measure. To partially account
for the Rextbility provided by the
cotrective action requirement in terms of
- the timing and response to contaminant .
plumes, the second response represents
a passive approach for smaller plumes.
EPA assutoed that this passive approach
would consist of provi an o
alternative water supply to affected user
of the gound water, EPA recongizes that
.. alternative technologies or remedies
may be employed for cleanup of affected

were added to the design and operating
costs to derive total costs for a given
regulatory option. o
To obtein Incremental regulatory

costs, EPA firs! characterized MSWLF
baseline practices. Baseline practices
are thase design and operating practices
. that exiat prior to the imposition of the
requirements in today’s proposed rule.
EPA characierized baseline conditions -
using preliminary results from the
Facllity Survey and results from the
State Census. For purposes of this
> analysis {including the economic impact

.- and risk analyses discussed later), EPA
characterized the baseline facility as an
- unlined landfill with & vegetative cover

at closure, 0o environmental mozdtoring, .

‘ho post-closure care, and no corrective
action. However, #s described below,
EPA adjusted compliance coststo -
account for existing State requirements |

" with respect to liners, lezchate

collection systems, and ground-water

monitoring well requirements, The

MSWLF population is extremely diverse ™

in terms of its technica) characteristics
[eg. pgs;nce of mvhnmnenmy m!:th :
controls, design capacity.

life), which is doe in past to a broad
range of State requirements that very in
both scope and detail EPA reviewed the

State requirements to identify those

. States that require containment {i.e.,

liners, leachata collection systenis} and
ground-water monitoring well
reguirements that would likaly satisfy -
the conditions in today's proposed rule.
EPA idertified 22 States with similar
. liner and LCS requirements and 24
States that have similar ground-water
monitpring well requirements. EPA .
adjusted the regulatory compliance cost -
estimates for facilities in these Stalea.

The ldj'ﬁitm'ent for State liner and
leachate collection system requirements
“'was made only for analyzing the costs -

of the proposed rule; the costs for all
regulatory pptiona accounted for the

" existence of State requirements for
. ground-water monitoring wells. To the

axtent that other existing State

~requirements are similar to those in

gy's proposed rula, the estimated

. compliance costs will be overstated. '
. Although EPA adjusted the nationa)
. tompliance cost estimates to reflect

these Siate requirements, the risk and
regsource damage estimates were not
adjusted 1o reflect the presence of

. conteinmen? systems in the baseline,
-The benefits of the regulatory options in

protecting ground water as a drinking
" water source {presented in this section

and in the RIA) will likely be overstated
by not ting the presence of

these State requirements; however, EPA
. hasnot analyzed thé benefinof the -

regulatory pptions in reducing risk from
other routes of exposure (e.g., surface

. water, u&w risks to the
_ecosystem), ore, the ne! benefits
of the rule will likely be understeted.

The Agency estimated compliance

. costs for each Pacllity

respendent. EPA assigned each

“respondent 8 weighting factor that

resents th of that of
iy ot tored etiane] rogtiied

poprulation of 8.034 active MSWLPs, The -
“weighting factors were nsed to scale
respondent facility costs up 10 national

gosts for the regulatory
Ce

" aptions. EPA estimated complian
_ costs separately for new and existing

requirements. In addition, EPA
combined the new and existing MSWLF

- estimates io produce & compliance eost

figure that represents an average cost
for existing units and thelr new -

‘replacement Jandfills, New landfills are
. agsumed 1o be perpetually replaced for

., this combined estimate. - -

. For new MSWLFs, all regulatory costs

..are assumed fo apply from the time
. construction begins. A new landfill Ie

assumed to operste for 20 years and
compliance costs [in present value
terms) are snnualized gver this ime
period. For those facilities with longer
operating lives (approximately 60
percent of ell MSWLFs ap reported in
the Facility Survey), the annualized
costs will be Jower due to an increased

- ‘smortization period for capital costa.

For existing MSWLFs, the regulatory -

. coats are applied gver the remaining

operating life as reported in the Facility
Survey. (Existing MSWLFs that were

. reported In the Facility Survey to be

ciosing before the effective date of the

_proposed rule were not assigned -

. existing requirement costs. These

landfills were assumed to be replaced -
with new facilities to which appropriate
requirements were applied.) EPA
annualized the regulatory costs for xn

. existing MSWLF over the remaining life

of the facility, EPA assumed that
revenues ere generated to pay for
regulatory costs during the

operating
" "life. Although this is likely to be true for
" private landfills, publicly owned

facilities may have the option of passing

- on the costs (for lecilities with short
" remaining lives) to future facilities and

thus reduce the cost impact. Existing
landfill costs will tend to be overstated
{or these facilities that amortize the
costs over a period that extends past the

reported remaining life.

. To develop & combined estimate of

average annualized compliance costs for
the regulatory options, costs for existing
units plus their new replacement
landfills bave been discounted o one

_ present value that apans the axiating

Jandfili's remaining life plus the ongolng
life of & new landfill that is replaced
every 20 years. (Replacament of all
existing MSWLFs with new MSWLFs

 does not account for the current wend o

-away from siting new

landfills;
. moreaver, it is unlikely that each of the

existing 8,034 MSWLFs will Bave &
repiacement landfill in perpetoity.
Regionalization, recycling, shifts to

, and batter siting of

. TESOUICE TeCovery.
landfills in “good™ locetions will result

in fewer new MSWLF¢ than sstimated
in this analysis, EPA hasnot |
incorparated these factors into the
analysis because they involve .
simulating site-specific local declsions
that are difficult to analyze. EPA's costs

* will tend to be overstated by not

including these factors.) EPA assumed
that the new MSWLF would be buflt at
the same location such that the required
designs remain the same. EPA then
annualized this present value as a
perpetultdy to obtain an annualized
combined compliance cost estimate Jor
;:‘Sl::n regulatory option. Although this -

-

does not represent the actual cash -

. flow (La.. for capital ontlays) that would

likely result from regulation, it does .
represent a level annual payment as if
the facility operator had wed funds

to pay the capita) costs. This annvalized -
. ombined cost estimate i» used in the

sconomic impact analysis of the

- regulatory options. Complirnce costs

apecific to new and axisting ‘
requirements are presented in detafl in
the RIA; however, costs (and ecomomic
mpacts) presented in this section of the
preamble only reflect the combined
estimates.
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For the proposed rule, EFA estimated
the effect of the design goal on new
MSWLFs by analyzing the bascline risks
{a detailed discussion of the risk
methodology is presented later in this
section). For the purposes of this
analysis, EPA assumes all MSWLFs
would comply with a design gosl of 1078
from the allowable pretective range of
10™¢ t0 1077, Actual costs {and benefits)
of the proposed rule will vary depending
on the state-selected design goal.
Landfills with an average most exposed
individual risk below 1 X 1078 in the
baseline {ie., uniined with a vegetative
-cover) were excluded from any further
design requirements. EPA estimated that
these facilities would not trigger
corrective action since risks st these
units would never exceed the 1 X 1078

igger level used for this regulatory
analysis.

Those new facilities that exceeded a
1x107* rigk level in the baseline then
were modeled with a synthetic cover.
EPA assigned these facilities a synthetic
cover if risks were reduced to below
1x107%, For the subset of facilities that
still exceeded the design goal, EPA
assigned a synthetic containment
system with leachate ¢ollection and a
synthetic cover. Those landfills that still
exceeded the risk threshold with this
more stringent design would trigger
corrective action. EPA selected these
designs for the purpose of conducting
this analysis. These designs are neither
specifically required by the proposed
rule nor do they represent the only
designs that could satisfy the
performance stendard; however, the
chosen designs do represent features
that would be applicable and effective
in a wide range of environmental
settings.

EPA only assigned liners and leachate
collection systems to new units: no
lateral expansion was assumed to occur
at existing facilities so that covers
would be the only applicable design
requirement to meet the performance
standard. Under the proposed rule,
existing units must have a cover that
prevents infiltration. In the RIA, EPA
sanigned a vegetative cover if baseline
risks were less than 3 % 107%; for the
subset of facilities that exceeded this
baseline risk level, EPA assigned s
synthetic cover. Other cover systems
besides these two modeled in the RIA
could be used to comply with the
performance standard. EPA moedled the
preposed rule at one deaign goal (1 X
107%) and two POCs: The waste unit
meansagement boundary (modeled as the
10-meter POC) and the maximum
allowed alternative boundary of 150-
meters (the 150-meter POC).

For compliance at the 10-meter POC,
EPA estimated that 81 percen! of the
MSWLFs would require an unlined unit
with a vegetative cover design, 11
percent an unlined unit with a synthetic
cover, and the rema 28 percent a
synthetic Liner with leachate collection
and a synthetic cover. At the 150-meter
POC,-EPA estimated the resulting
percentages as 79, 9, and 13 percent,
respectively. In addition to the design
requirements necessary to achieve the
design goal, EPA assigned compliance
costs to both new and existing units for
the general facility standards and other
requirements. These requirements
include: Developing procedures for
excluding hazardous waste from the
land(fill, monitoring for methane in the
subsurface and in structures, run-on and
run-off controls, developing and
implementing a closure plan, and
ground-water monitoring. Although EPA
modeled an extended post-closure care
period (including cover and slope
maintenance, cover inspection, and
ground-water monitoring) the proposai
requires a two-phased post-closure care
period at 8 minimum of 30 years. In
addition, the ground-water monitoring
parameters modeled in the RIA differ
from those under the proposed rule. EPA
did not estimate costs for financial
responsibility requirements. Detailed
discussion ont how EPA estimated
compliance costs for these requirements
is provided in the RIA.

Under the proposed rule, States may
take into account the resource value of
ground-water supplies when
determining ground-water monitoring
requirements. EPA assumed in this cost
analysis that ground-water monlitoring
systemy irclude one upgradient (thres- .,
well) cluster and a number of
downgradient clusters that vary with the
length of the downgradient boundary
{e.g., four clusters for a 10 TPD MSWLPF,
20 clusters for a 1,500 TPD facility). EPA
assumed that ground-water monitoring
would be conducted on a semiannual
baals. For existing MSWLFs, the ground-
water monitoring requirements were
phased in-over five years. Under the
proposed rule, States may vary the
number of wells, frequency of
monitoring, and timing of ground-water
monitoring implementation, To the
extent that actual ground-water
monitoring requirements specified b
the States differ from what was modeled
in this anslysis, the actual compliance

- costs will vary from those estimated by

EPA.

Alternative 1 imposes uniform
standards on all MSWLFs. Existing unijt
requirements are the same as for new
units except that the containment and

" determine the necessary containment

LCS requirements were not assigned.
Ground-water monitoring is not phased
in, and the Phase II list of parameters
under the proposed rule is used as the
list of constituents for which all units -
must monitor, EPA assigned a composite -
cover 1o all new and existing units

. (sim{lar to that described in 40 CFR 25
264.310) and a double composite ;
containment system with two LCSs
{similar o that described in 40 CFR x
264.301) to all new units. EPA assumed - 3%
that clay for the cover and containment %
sysiems was obtained off site unless the ¥
survey respondent reported that clay or . 338
sandy clay was available at the facility, -}

Alternative 2 represents a categorical - -

approach, based on location, to x

and cover requirements, This categorical 73
approach is described in Section IX.D of ™¥
this preamble. Landfills are assigned .=k
desigrs based on the local climate and %3
hydrological factors that controf the -
potential for leachate contamination .
(i.e., the migration potential at the site). - =%
To estimate the effects of Alternative =8
2, EPA used respondent-supplied dats
on location, primary soil type, saturated
permeability, and porosity to determine
the distribution of MSWLFs across the ..:::
four location categories. EPA used the - +
location data to assign an annual -
precipitation figure obtained from the _»s).
neareat National Weather Station. The : e
annual cutoff value for high and low  : -4iq¥
precipitation under Alternative2{s 40 -\
inches. To determine the split between . _-&
short and long time-of-travel, the S
Agency used either a saturated time-of- ¥ 5%
traval equation or an alternative i A
equation (a wetting-front approach) <"
depending on whether the site was L
reported 10 be in & saturated " 4
environment. The cutoff for short versus °Zig
long time-of-travel is the greater the
active life or 20 years. Using this -
approach, the Agency estimates that the =4S
percentages of all MSWLFs in location -3
.Categoties LI I and [Vare 20.2 .53
percent, 5.8 percent, 37,8 percent, and ;
27.2 percent, respectively. T
Cover and containment requirements, 3§}
which aré performance-based for
Alternative 2, were assessed for each
survey respondent as described below.
Alternative 2 requires facilities to use a
water-balance method to select the
proper cover that will minimize ;
infiltration through the cover at any time
{n the future, There are several :
measures that the facility owner or ‘e
operator could undertake to mest this . .. A8
performance standard if the vegetative
cover by itself is not sufficient. For
example, in crder to minimize .
infiltration, the owner or operator could
vary the type of vegetation to increase
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the evapotranspiration, vary the slope of
the cover to increase run-off, use heavier
soils from off site, or install a clay or
synthetic layer with a drainage .
collection aystem beneath the vegetative

- cover. These decisions involve site-
- specific factors and are difficalt to

analyze, Thus, EPA Kmited the options
for cover type to either vegetative or
synthetic. EPA assumed that MSWLFa

evapotranspiration) will use a synthetic
cover. EPA asaumed that landfills with

zero or negative net precipitation use

the same cover design that was

" simulated for the baseline, sxcept that .

the cost includes additionel fees for
quality assurance. (Potential
evapotranspiration was determined
using the Thornwaithe-Mather -
equation,) Using this approach, EPA

are essigned synthetic covers; the
temaining 33 percent are assumed to
achieve the performance stendard with -
vegetative covers. EPA applied costs for
thntise covers to both new and existing
units, - :

Alternative 2 assumes that all _
MSWLFs in location Categories Dand
IV (34 percent of all Jacilities) must have
a leachate collection system; units in

.location Categories I and III must collect
_ leachate if more than one foot of

leachate Ia generated over the active

* life. The Agency determined the .

leschate generation for Facility Survey
the approach described in EPA -

. publication £30/SW-168. The Agency

estimates that 63 percen! of the landfills
in these two categories [or 41 percent of
all facilities) would need an LCS. Thus,
across all MSWLFs, the Agency . -
estimates that 75 percent willbe -
required o have anlC8, ~ < -
Under Alternstive 2 the need fora
containment system for MSW1Fs in -
location Categories 1 and 1l only is
related to the need for an LCS since they
already have a long time-of-travel. A
containment system is necessary if the
native soil does not have a sufficiently

. low permeability to allow the LCS to

function properly, EPA assumned that
MSWLFs in these categories that need
an LCS and that reported clay as their
primary natural soil type in the Facility
Survey do not need s liner (estimated as
10 percent of all MSWLFs). EPA
assignad the units {four
percent of all facilities) that need an

¥ LCS in these categories a synthetic liner

80 that the LCS would perform
efficiently. o

estimates that 87 percent of all MSWLFs
. have positive net precipitation and thus

respondents in Categories I and Il using -

" MSWLPs in Categories Il and IV that

need an LCS {estimated as 81 percent of

“all facilities) also must have s

containment system that will increase
the time of iravel 10 greater than the
active life or 20 years. Although s clay

. liner could possibly meet the
“pert P ﬂ 3

 EPA assigned a

synthetic liner, which would be less

expensive in most cases, to these units.
MSWLFs that do not need an LCS

" (estimated gs 25 percent of all MSWLFs)

are all in Categories ] and III. Those

{acilities that are in Category 1 (20

percent of all MSWLFs) bave s long
time of travel, and thus do not need a
Yiner. For those in Category Il {five

percent of all MSW1Fs), EPA assigneda =

two-foot thick clay liner that ghould
provide sufficient delay to meet the
erformance standard. Moreover, even
clay had to be brought from off site, a
clay Hner is less expensive than
synthetic given that a synthetic liner
would also-require installation of a

“leachate collection system.

Although these assignments of
designs to meet the performance
standards for Altemative 2 do not
reflect the inherent flexibility of
performance requirements, EPA believes
that they do provide an indication of -
how these standards would be met. The

general facility standard requirements
* {and resulting compliance costs) for

Alternative 2 are identical to those

_ analyzed for the proposed rule,

Alterpative 3 consists of vniform -

criteria applied to both new and existing
landfills, This regulatory alternativeis
' - percent (1.4 percent for 150-meter POC)
- will incur a compliance cos! between

similar to the statutory minimum. -

mandated ynder HSWA and includes

analysis of ground-water monitoring
throughout an extended post-clogure:

“ care period) and corrective action
‘requirements; however, EPA has not
- Inco ted any location standards
“into :ge analyefs | _
- 'Alternative § Is the only regulatory

for this alternative.

option that does pot include general
facllity standards. EPA assumed that
ground-water monitoring would begin
on the effective date of the regulation. A
more detailed discussion of the cost .
analysis for sachof the regulatory

‘options is included in the RIA. .
b Cost Resiilts, The Agency estimates

that the proposed rule will result in an

-annualized cost of approximately $380.0

million: a! the 10-meter POC and $651.4
militon at tha 150-meter POC. Thus,
basad on the §100 million annual cost

! ‘threshold established in B.O, 12201,

today's proposal is & “major" regulation.
Tabla 3 shows the size distribution of
MSWLFys across the seven facility sizes

. modeled jh the cost analysis, as well as

the annualized cost of the proposed rule

.Corrective action repres

for each facility size. EPA estimates that
the smallest aize category (ia.. 10 TPD),
while accounting for 51.3 percent of all
MSWLFs, only accounts for 8-percent

and 7-percent of the total cost of the

" proposed rule under the 10-meter and
-150-meter POCs, respectively. The two

Jargest size categories m {750 and

- 1.500 TPD) sccount for only 5.7 percent

of all MSWLPs, but 35 percent to 38
gg&amohhetotalwnunderd&er

TABLE 3.—~ANNUALIZED COMBINED COST

8Y SZE, PROPOSED RULE
 (Doftas in miions]

1. Arma-

Kzed cost

Ometer |  POC
[ o3

B3] ss23
7o} - ese 722
1] - 1340
73 =5l s
. 86 “erl

3! -0
"4

. 8800
1 00as not add dus 1o rounding. _
"EPA estimates that, under the 10-
meter {150-meter) POC, approximately
46.7 percent [52.5 percent for the 150-

‘meter POC) of all MSWLFs will incur an

incrementa! cost increase of less than
£10 per ton; 40.2 t {45 percent for
150-meter POC) an fncrease .
between $10 and $25 per ton, and 48

$25 and $50 per ton. Under the 150-meter
POC, EPA estimiates that 1.2 percent of

- all MSWLFs will Incur cost increases of
., geeater than 50 percent per lon due to

expensive carrective actions that are
triggered. - . S
T‘bbhi;c‘! us'the‘;;:;l'm posed

com costs for s pro;

rule and the three regulatory - .
alternatives. The anpualized cosls, - -
{ncluding corrective sction, range from

$119 million for Alternative 3 up to .
$3,341 million for Alternstive 1. The

costs for the d rule, under either .
POC, falls near the lowerendof the ~ -
range. Corrective action is triggered

under all the tegulatory options and

__represents from 2-percent {under -

Alternative 1) to 72 percent {under
Alternative 3) of tha total coste. -
ents 11 percent
and 19 percent of the total cost of the
proposed rule for the 10-meter and 150-
tmeter POCs, respectively. The relative
costs across options are affecied by the
stringency of the requirements oaly,
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since the facility size distribution and
the range of remaining lives are constant
across all regulatory scenarios. The
wide range in contribution of corrective
action costs across the options reflects
the reactive or preventive nature of a
given regulatory scenario. Alternative 3,
rertesenﬁns a reactive approach to

releases, has the largest percentage of
corrective action costs to total costs
among the regulatory options.

TABLE 4.—TOTAL ANNUALIZED COSTS
FOR REGULATORY SCENARIOS

[Doltars in mona)
No
nchading
action action
Proposak
10-meter POC ___| £7822 $580.0
150-meter POC .| 562.0 881.0
Allsmative 1. 32088 33410
ARemnative 2 _....... 13089 14269
Altemnatve 3 .. RRFA| 419.4

Table 5 presents the incremental cost
per ton for the regulatory scenarios. The
median, minimum, and maximum
estimates are shown for each option.

TABLE 5.~-ANNUALIZED INCREMENTAL

CosTS PER TON 8Y OPTION

Propozal

10 [150- ALt | A2 (An3

Mot T meter |-

POC 1 POC
Median__] $11.01] $0.54| $47.58| $15.62| 85.17
Mgdmum...] 40.81( 8120} 108.11| 48.38) 54.45
Minimum.] 078 075 401) 075 0.00
4, Economic Impact Analysie

a. Methodology. Preliminary results

from the Pacility Survey indicate that 80

reroent of all MSWLFs are owned by
ocal governments (e.g., counties, cities,
towns, villages). These governments will
incur the initizl costs and impacts
attributable to the revised Criteria;
however, ultimately the governments
will likely paes on the atory costs
to their citizens and to 0
overnments that also may use the

1L The compliance costs will be
passed on in the form of increased taxes
or fees or decreased services of other
types if the community 13 operating
under tight budgetary constraints. Thus,
local citizens (the households that use
the landfills to dispose of their wastes)
will eventuslly pay the increased costs
of landfill operation. The Agency
assessed these short- and long-term
impacts in a two-phase economic impact
analysis. In tke first phase, the ability of
governmental entities to pay for the

" meet the reguls

regulatory costs was assessed. The
secor.d phase was an assessment of the
ability of citizens to pay for the
increased compliance costs.

The first phase, an assessment of
impacts on local governments, consisted
of two components. First, the cost of
compliance was reviewed relative 1o the
overall financial capability of the
community. Financial capability (or
financial health) was determined from
the “1982 Census of Governments” and
the “1983 County and City Data Book."
These data bases represent the most
recent available and complets
information on local government
finances (as government censuses are
conducted every five years). Aa
described in the RIA, the Agency
assessed financial capability by
developing a composite score. The score
categorizes communities’ financial
capabilities as weak, avarage, or strong.

The financia) capability score of a
community will not changs significantly
due to complience costs from the
imposition of the proposed rule because
many of the indicators used to develop
the score are not directly affected by
increased operating expenditures. In
addition, it would not be appropriate to
presuppose the reaction of a communlty
to higher landfill costs. Some

" communities will increase taxes while

others will reallocate available funds to
tory burden. In the area
of debt impact, it nho is not clear how a
given project will be financed. Many
communities will use pay-as-you
financing as they always have, others
will incur debt, and the remainder will
turn to private contractors who will
raise their own capital. -

The development and categorization Rk
: impacts. Although this cost represents a '.

of the composite score 1s described in
detall in the RIA. The economic impact
analysis results presented in this section
of the Preamble focus on comparisons of
compliance costs to government and

- demographic indicators as described

below.

The second component of the
community impact arialysis consisted of
calculating compliance costs as a
percentage of total current community
expenditures { and comparing this
ratio to a threshold level, The CPE
indicator serves as a convenient
summary of the local government's
abllity to pay.

The second phase of the economic
impact analysis consisted of comparing
compliance costs to the ability of
citizens to pay. This comparison is
appropriate hacause, ultimately, the
burden will fall on the citizens,
regardless of whether tha local
government pays for the increased

. for fire protection, and 1-percent for =
. sanitation services other than sewage .~/

- tototnlcommu:dtye

MSWHLF costs by increasing tax=s, '
reducing other services, increasing debt - :
levels, or turning to private contractors, = A,
EPA has assessed the absolute Impact in _§
tarms of total cost per household (CPH). .43
EPA has measured the relative impact
using costs as a percentage of median .43
household income (CPMHI), Both CPH -+ %]
and CPMHI are compared to selected 53R
threshold levels. When combined, thess :~<Hey’
various analyses produce an overall ./ ~ihg
indication of the significance of -
municipal economic impacts for specific
regulatory options.

For this analysis, ths Agency ulccted ‘
threshold levels to identify high impach +1 ol
for tha three primary economic "]
measures (L.e., CPE, CPH, CPMHI). For '_ T
CPE, preliminary results from the i &
Facility Survey indicate that municipal 33
solid waste disposal costs average . >
approximately 0.5 percent of
communities’ total expenditures. In iR
comparison to other municipal services, .L5X%
costs at this lavel represent a very small , 1954
obligation. Data from the “1082 Census _ %23’
of Governments” indicate that the
average community spends 36 percent of_:.
its total budget on education, 5-percent
of its total budget for police protection, .
3-percent for sewage disposal, 2-percent

ol = 1
¢ O

(including solid waste collection and "+, _

disposal and street cleaning). Based on

these data, the Agency establisheda ;_; &
threshold for identifying high impacts as ; Sids

one percent of compliance costs relative S

dltm' ,:".‘-'

The Agency used two threshold levell et . .

" o assess tha severity of costs per 'L

household. An incremental regulatory - 4588
cost of $100 per housshold per year was
selected as a threshold for moderate

iem ntage increase in many :
households’ disposal costs, it represents :‘. s
a relatively small absolute charge. An S48
annual threshold of $220 per household &
was used to identify severe impacts. -
This threshold leve] is equivalent to one " ‘E1%
rcent of the median household income 32
of al} the communities in the country - "" :
accol to the “1983 City and County ‘3
Datas Book." 1
The Agency has previously selected a
threshold lavel for costs as a percentage - gl
of median kousehold income undar the . ¥40
Construction Grants Program. Th +

* criterla ranged from one percent of 2,

median household income for low- :
income communities to 1.75 percent of -
MHI for high-income communities. The ==
Agency selected one percent in this
analysis to identify a high impact level ‘
for CPMHL W
b. Economic Impact Results, Table g * -
shows the percentage of communities

AR102675 3#)
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under each resuiaiofy scenario that
have compliance costs exceeding one

- percenl of total current community
* expenditures, the percentage of all
. people that reside in these communities,

and the maximum CPE under each
option.‘

TABLE 6.~COSTS AS PERCENTAGE OF

. EXPENDITURES
. . (Reguiatory Options)

. “Percent Max-
ia of :‘"’"" mum
communi people | epp
| oanang beswiin | o® | (ar-
CPE>1% > oont)

 Proposal: 10-meter : &
POC - [ ] 7 4.0

- Propossl 150 .o

mater POC ..o N 4 %]
. Memative Ve - 0D . 341 140
© Allemative 2] . 3 12 83
lNlth - U | 10 3 as

EPA estimates that greater than one-

.. half of all communities under -
Alternative 1 have CPE exceeding one

percent. Under Alternative 2, 33 percent
of all governmental entities have CPEs
that fall in this category. The gercentage
of municipalities with costs above 1-
percent of current expenditures under
the propoeal is much lower: 16 percent

and 11 percent, given the 10-meter POC . °

and 150-meter POC, respectively.

" " Bectause most of these severely-
* impacted communities are small, the

percentage of the total U.S. population

_ that resides In these communities is

much smaller than the percentage of
communities affected (as shownin
Table 8). _ ,

Several factors will tend to mitigate

" the actual impact of the altetnatives on

communities with high CPE. One
important factor is the relatively small
proportion of the municipal buJ;et‘ that

than 1-percent indicates that municipal
solid waste disposal expenditures may
double in many communities, after

reprenni less than 2-percent of the total
municipal budget in most communities.
Although it may be difficult for

- communities to cope with large
- percentage increases in municipal solid

waste disposa!l costs in the short run.
once the isiitial adjustment {s made,
.these gosts should be easier for

» communities to absorb because they
"7 comprise & very amall portion of

communijties’ total budgets.

~ +Table 7shows the average CPH
across the eotire nation, maximum CPH,
and pescentage of all communities with
costs per household exceeding $100 per
year [{he thoderate impacy level). The
Agency estimates that average
incremental CPH across the entire -

- pation ranges from §5 under Alternative
3 to $40 under Alternative 1. For the

- proposal, EPA estimates that the
. gverage CPH is $11 st the 10-meter POC

and §8 at 150-metér POC.
.. TABLE 7.~AVERAGE COST PER
;o e JHOUSEHOLD PER YEAR
~ “(Reguistory Optiors)

Peroont
: of
: commu-
Pornl] Aver= [ nites - | Mds
e CPH ¢
‘ A ‘ 5100
] N cent)
" Propogak 10-meter POC..| $11 02| s1e
Proposal; 180-mater . )
 POG amiiimsbiriariiammesrs | 24 253
Aneomative R 17 Q1 180
Alernative 8. e B _h2

" EPAhas selected, for this analysis, a -

%

. Agen

- threshold level for severe impacts on

households of £220 per year. The -
estimates that this threshold is
sxceeded under Altermative 1 and at the

. 150-meter POC for the proposal, but only

by fewer than 0.1 percentofall - =
communities in both cases, When the -

8100 per year threshold is considered,
- EPA estimates that, for all regulatory

percentage of communities that exceed
this level is low (Le., less than 3- .,
percent). However, under Alternative 1,
EPA estimates that 23.5 percent of all
communities experience increases in

" CPH of greater than $10C per year.

Cost per household as a percentage of
MHI s ralaﬂv;:y lo;vh:ml all of the

~ regulatory options. 7 ncy -

* estimates that the 1-percent threshold
level is exceeded under the proposal at
the 150-meter POC and under .
Alst:lmaﬁve 1. Even fnnclex' ttl::eu
regulatory options, fewer than 2- t
of all households fall into the hlgﬁm

- impact-category (0.1 percent exceed the

threshold at the 150-meter POC and 1.1

percent for Alternative 1), EPA

estimates that the maximum CPMI{I {s

1.3 percent under the proposal at the

150-meter POC and 1.7 percent under

Alternativel. =~ '

Impacts on housebolds also depend
on who owns the landfill that serves
those households. Table 8 indicates the
number of communities and landfills by

‘each major ownership category— .

county, city, village or town, private,

- - and other. (The other category covers

landfills owned by nonlocal . .
governments including special districts,
States, and the Federal government.)
The distribution of communitiesby . -+
ownership type looks somewhat : -
different than the distribution of
landfills by ownership type becavse -
county-owned and private landfills tend
to serve a larger number of communities
than city or town landfills. The table -
indicates that communities served by
village or town landfilis have much
higher CPH than average. These -

. landfills tend to serve only one or two

communities and are commonly very

.~ small, thus the CPH {s higher,
‘. Communities served by private landfills

+ tend to heve lower than average CPH. -

These landfills usually serve many ~
‘commaunities and, on a are Jarger
than publicly owned landfills. Smaller

communities could reduce the regulatory

_ - burden by participating in larger .
regulation these expenditures will still  options except Alternative 1, the . regionallandfills. ... .-t ™ il
7 TABLE 8.—NUMBER OF COMMUNITIES AND LANDFILLS BY TYPEOFOWNER . .~ .~ :
- ’ . UAverage Community CPH for Proposed Rukc) q L,
: Number | Peroem .+ Number Poroent ”,,"m"‘“" | PedPOC i | SuePOC
County somel 0 el - aree | % ‘80 8 3
City ee22 | o143 » s T 18
Vilage or Town 2015 oaaee 20 - 18 =i "
Private sese | 012 15 0.4 10| 10
Other 1,087 j 427 8 28 18 18
Tota 20.998* “yoge " 80247 100* 4 e e

s Totals may not add 1o 100 percent because of rounding.
* Dats sre Missing for 10 landfilts in 19 communities.
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As stated previously, the costs used in
the economic impact analysis represent
a reasonable upper-bound estimate.
Several opportunities exist for
communities to reduce the regulatory
burden: Regionalization to share the
economies of scale at larger landfills,
shifts to resource recovery facilities,
increases in the rate of recycling to
reduce the waste volume for disposal,
and better siting of new MSWLFs in
“good” locations. (As explained above,
EPA has not incorporated these
miligating factors into the analysis
because they involve site-specific local
decisions that are difficult to predicL)

5. Risk Assessment
a. Methodology. The Subtitle D

MSWLF universe consists of a diverse

group of facilities that occur in a wide
variety of environmental settings.
Hundreds of factors affect the nature,
extent, and severity of environmental
impacts from these facilities. To identify
and evaluate some of the most
important factors, FPA developed the
Subtitle D Disk Model. This model
couples information from case studies
and other sources with a series of
mathematical formulations of
engineering, physiochemical, hydrologic,
toxicologic, and socioeconomic
processes that govern impacts to
provide a framework that aliows
evaluation of tory options.

Although the Subtitle D Risk Model
has been neither peer reviewed nor
verified, EPA has used it in its
preliminary form to help analyze: (1)
Problems agsociated with Subtitle D
facilities under the current set of Criteria
(i.e.. baseline), (2) estimates of the level
of risk reduction available from
preventive measures (liners, leachate
collection systems and covers), and {3)
remedial measures {corrective action)
under varjous regulatory options. For
each regulatory altercative, risk and
resource damage bas been modeled in
hundreds of scenarios that represent
unique combinations of !andfill size and
design, environmental setting, and .
exposure distance. EPA has estimated
the frequency for which each scenario
occurs in the total population of
MSWLFs and weighted the results for
each scenario reflect the frequency of -
occurrence. The following is an
overview of the risk model.

{1) The Subtitle D Risk Model. The
Subtitle D Risk Model provides: (1) An
analytic framework for estimating
human health risk reduction and other
benefits of regulatory options, (2] a
direct link between estimates of benefits

and costs of regulations, and {3)
scenarios that contain different
combinations of design, waste,
envircnment, and response. The mode!
builds directly on the Subtitle C Liner
Location Risk and Cost Analysis Model
{Ref. 20), and has adopted many of its
basic characteristics. It is & dynamic
model. For this analysis, EPA simulated
100 years of leachate release and 200
years of gound-water transport for each
year's release. Environmentat fate and
transport and dose-response
relationships are modeled as
deterministic processea, while
containment system failure and some -
hydrologic events are considered
stochastic ghenomena. The model only -
assesses effects on ground water as the
environmental medium of concern:
ecosystem risks and subsurface gas and
surface water pathways (which also
would contribute to risk) are not
analyzed, Some parameters can be
varied over 8 wide for others, the
user selects from specified, generic
values.

The model includes a series of
submodels that gsimulate pollutant
release (liner failure and leachate
quality submodels), fate and transport
(unsaturated zone and saturated zone
transport submodels), exposure, impacts
(dose-response and resource damage
submodels), and corrective action.
Following are brief summaries of each
of these submodels.

{a) Pollutant Relogse. The Agency

- used Monte Carlo simulation in the

failure/release submodel to estimate the
probability and time of failure (defined
as release to the unsaturated zone} for
MSWLFs and to estimate the quantity of

leachats released. The submodel uses a _

fault tree structure that traces each
possible failure event from all possible
combinations of basic events (e.g., liner
failure, infiltration of lquid) that could
combine to cause failure, Each of these
basic events is assumed to occur at
random, following specified probability
distributions. The model provides
distributions of the year of failure and
the release rate. EPA used the model to

- simulate the performance of several

comhinntlon;ggf eontninman::lnd cover
systema in eight environmental settings.
The leachate quality submodel

simulates the concentrations of chemical .

constituents in leachate released from
the MSWLF between years 1 and 100.
Given differences in the leaching

. behavior of constituents, the submodel

utilizes three different modeling
approaches to simulate the
concentrations of inorganics,

biodegradable organics, and synthetic
organics in leachate. The submodel
applies the appropriate algorithm to
calculate the concentration of each
leachate constituent for each year. The .. .
concentration then is combined with the '3
release volume calculated by the
failure/release submode! to calculate
the mass flux of the constituent across
the landfill/subgrade boundary.

One representative leachate,
consisting of eight constituents of
concern (COC). was simulated. This e
leachate is intended to represent typical
leachates generated from co-disposal of
municipal solid waste, nonhazardous - -
industrial waste, and VSQG bazardous .

.waste. EPA selected the COC based on
analyzing limited leachate data from
only 44 operating MSWLFs. The COC
were selected based on potential for
causing human health risk or resource - ..
damage given their observed median -3
concentrations in municipal solid waste
leachate, toxicity to humans, regulatory
limits under SDOWA taste and odor '
threshoids, and mobility and persistence
in the subsurface environment. The eight - =
COC and the effect of concern for each
are given below: ) S

{b) Fate and Transport. Subsurface
transport modeling addresses transport 3%
through both the unsaturated zone and - 3N
the saturated zone. The Subtitle D Risk g%
Model uses the McWhorter-Nelson ¢+’
waetting front equation to calculate the
delay between the time of fallure and
the time that contaminants reach an
underlying aquifer. The mass that
breaks through the unsaturated zone
then disperses through the ground
water. Using an adaptation of the St
Random-Walk Sojute Transport Model
(Ref. 25) developed by Prickett, Naymik, >
and Londquist, the saturated zone model
* simulates downgradient ground-water

concentrations over time. L

‘To model the transport of - .
constituents, EPA developed eight -
environmenta) settings consisting of four
net infiltration regimes (0.25-inch, 1-inch, -

L - 4, U2

ARICZ2677
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10-inch, and 20-inch) and two categories
of ground-water depths (deep and
thallow). These two parameters ate
important in affecting the release rate of -

* leachate to the unsaturated gone and

ultimately the aquifer, Net infiltration

_ tepresents the amount of water that can - facllf
enter the landfill as a resultef -
" precipitation. Ground-water table depth
*" represents the potential for poliutant
- attenuation and degradation to occur in

the unsaturated zone. In addition. for
facilities that are sessonally inundated

" with ground water, the inundation depth

determines the rate at which ground

- water can flow through the waste.

- EPA performed a statistical analysis '

* of USGS data for each infiltration ,
- category to determine the mean depth to

ground water and the average annual
ground-water fluctuation. Shallow and -

" ‘deep water table depths are represented
* by the souznndoo;hperpgnulen. -

respectively. -~ . .

* For transport through the saturated
eloped 11 generic ground-
water flow fields to represent the range =
of hydrogeologic conditions in the |

aquifer configuration, materials, and
flow velocity. Five of the flow flelds are
single-layer aquifer systems, two .
contain two adjacent aquifers, three
consist of an aquifer overlaid with a
nonaquifer, and one contains two
aquifers separsted by a nonaquifer,

A assigned each surveyed landfill

4o a net infiltration region based on its

precipitation leve! {obtained from the
nearest National Weather Station) and : .

. other climatic data. Each of these
MSWLFs also was assigned a DRASTIC

(Ref, 39) setting to select appropriate
und-water table depths and flow
elds. These assignments were used to
develop a frequency distribution for
each environmental setting. EPA ysed
these frequency weights to scale up the
risk model results to obtain national
estimates, - : DR

distances for modeling risk: 10 meters,
60 meters, 200 meters, 400 meters, 600
meters, 1,000 meters, and 1,800 metets.
Preliminary results from the Facility

frequency distribution of distance from

. the MSWLF to the closest drink 2

water well at each site. This distribution
{i.e., distance to closest well} was used
to estimate risk to the maximum .
exposed individual {MEI). T
Approximately 54 perceat of the -
MSWLFs wers reporied to have no
downgradient drinking water well

" Burvey data on

facility s

by this p

.- chemitg! eonstituents released from

- Asgessment Group {Le., 95

" (c] Exposure Distance and. o
- Populations. EPA selected seven well

- within otie mile of the facility. For the

other 46 percent of MSWLFs: 12.8

-percent reported wells within 300
‘meters, $2.8 percent reported wells
- within 500 meters, and 40.3 percent

reported wells within 1,250 metera of the
ty boundary, .

;-EPA dsed the preliminary Facility

tance to all wells

within one mile downgradient and the

number of people served at each well to

- calculate the total population risk {i.e..

number of predicted cancer cases), EPA

..cdlculated the mean pumber of well- | -

using people per scre {i.e., 1.8) using
results for private and/or
public wells. The land area associated
with each #xposure well was multiplied
ation density to estimate
the size of the ixﬁ?led population for
each affected well. | B
.Ground-water concentrations of

landfills can cause buman exposure via

- drinking water. All exposéd individuals

are assumed to weigh 70 kilograms and
drink two liters of water per ﬁay. The

¢ lifetime dose Is calculated as the
. <. United States. The flow fields are based
- . . on data collected from ground-water
- supply reports for each of the USGS
‘regiona. The flow fields vary in terms of

nmnl.?' 70-year average over an
individual's Wfetime.
{d} Impacts: Human Health Risk. For

 this analysis, reported risk is the
. average

stime maximum exposed
individual risk (Le,, the mean of the
average lifetime (70-year) risks over the

moﬁh‘; modeling cperlod}.

eight COC selected for

modeling human health risk, five are
" carcinogens ind one iz a noncarcinogen.

The approach for estimating risks for
tarcinogenic effects is consistent with
the Agency's gancer rick assessment
delines. Carcinogenic potencies are
m the Agency’s enfc ..
percentile. -

upper- slopes based on'a

.. linearized multistage model).

. For noncarcinogenic effects, the K
Wailbull equation was used with a .

. threshold fo predict & probability of
~ effect. Balow the threshold. risk ls

gero. At'doses sbove the threshold, risk
depends on the dose, the constituent-

specific threshold, and the shape of the -

dose-response gurve.

.+ :{e) Impacts: Resource Domage. The
.. megsure of resgurce damage in the

model is based on the cost to replace
conteminated ground water that

- currently is used, or may be used, for

drinking water, Resource dama;

i. .
'z::tarmined‘by plume area, the E:msity

water wells, the source of
replacement water and its distance from
the gifected wells, the time the plume
first lp"fg ars, and whether ground water
currently is used. ' - v '

The Agency assumed that the
replacement source is nearby ground

" only

water located one mile distant, The
replacement well system was designed
using the mean population density of 1.6
people per acre that also was used for
the human health risk estimates.
Resource damage was estimated

. under two scenarios: uae value and

option value. Use value sssumes that
the population currently is using the
ground water, whereas option value is

. used when the population is not

currently uging the resource but may
wish to do so in the future. For option
value, the resource damage messure
recognizes the probabilistic nature of
future uae; replacement coats are -
multiplied by an estimated probability.
of use in each time period. The present
value for both option and use value s
then determined at a 3-percent real

. discount rate.

{f? Corrective A.dfon. Under the

- proposed rule, corrective action can be

triggered if & constituent of concern is.
detected in the uppermost aguifer at

.Jevels exceeding the applicable MCL; if

an MCL does noi exist, a risk-based or
background level is used as the '
standard. .

In the corrective action anslysis for
this RIA, ground-water monitoring wells
are located at the POC, which can vary

- between the lendfill unitand the .-
_ property boundary depending on the

regulatory scenario. EPA sstimated the
effects of corrective action based on
detection of constituents of concern in
the uppermost aquifer atlevels -
exceeding a 1¢107%risk level. - -
As stated in the cost methodalogy,
und-water recovery wells were
modeled as the corrective action
technology. The submode! assumes that
the corrective action technology is in
place one year after the trigger levels

“are reached and operates at its specified

sfficiency for the Temainder of the

-modeling period. The model calculates

downgradient well concentration
profiles following implementation of the
corrective action and recalculates risk
and resource damege estimstes. These -
results are compared io the estimates -
calculated for the baseline {Le.no * .-°
corrective action scenario) to determine
the reductions in risk and resonrce -
damage achieved by corrective action.
(2} Risk Model Inputs. EPA modeled
three MSWLP sizes for risk and resource
damage: 10 TPD, 175 TPD, and 750 TFD.
Each size category is characterized by

" the total volume of waste placed in the

landfil], the number of phases used to
dispose of the waste, and the ,
dimensions of the landfill at capacity
{e.§., surface area, depth, height). The
waste volumes and dimensions for each

ERTETETE ™
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the cost model described earlier. The
number of phases in the risk analysis
are 2, 5, and 10 for the 10, 175, and 750
TPD landfills, respectively.

As with the cost model, EPA used the
Facility Survey to eatimate the
frequency with which each landfill size
category occurs nationwide. Landfills
with capacities of up to 30 TPD are
included in the 10 TPD category, 30 to
500 TPD landfills are in the 175 TFD
units, and those with larger capacities
are modeled as 750 TPD. Using this
approach, 81.5 percent of the landfills
were modeled at 10 TPD, 33.1 percent as
175 TPD, and 5.5 percent as 750 TPD.
The Agency assumed that facility size is
independent of hydrogeologic and
exposure attributes.

All new MSWLFs are assumed to
operate for 20 years. The baseline
facility is the same as that used in the
cost analysis but risks and resource

- damage estimates (for the proposal}

were not adjusted to reflect existing
State requirements for containment
systems, This adjustment for liners and
leachate collection systems would affect
no more than 17 percent of all MSWLFs,
To assess the effectiveness of a
regulatory option, EPA assumed that a
new landfill is constructed at the same
site and operated for 20 years plus post-
closure care according to the applicable
requirements.

Under the propecsed option, MSWLF
units are required to meet a performance
standard by applying appropriate cover
and containment degigna. Owners or
operators have the freedom to choose
ihe type of design they think will meet
the performance standard. Because the
performance and costs of design
elements such as liners and covers ars
highly dependent on site-specific
factors, there are iikely to be several
types of designs (and combinations of
designs) chosen by the ated -
community to comply with the
performance stan

As stated previously, to analyze the
proposed rule, EPA assigned
containment and cover designs to new
MSWLFs acco to a 107* design goal
{chosen from the allowables protective
range of 1107 to 11077, In addition,
EPA assigned one of three containment

and cover designs under the assumption

that owners or operators will use the
least stringent design capable of meeting
the design goal (EPA recognizes that
other control technologies beyond the
three analyzed could be used to comply
with the performance standard). If the
most stringent of the three designs did
not reduce risk to this level, corrective
action would be triggered.

Landfills with average lifetime risks
below 1x10~* given the baseline design

(unlined with a vegetative cover) were
excluded fom er design
requirements. Landfills with higher risks
were assigned a synthetic cover and, if
risks for an MSWLF unit still exceeded
the design goal, the most stringent
design of a synthetic liner, synthetic
covez, and leachate collection system
was & ed. For existing facilities,
EPA used the baseline risks with o
1X10" cutoff to assign either a
synthetic cover (for those with greater
than 110 *baseline risks) or a
vegetative cover (for those with less
than 1 X107% beseling risks).

For this analysis, EPA assumed that
extended care continues for 50 years
after the end of the activs life of the
MSWLF, and includes maintenance of
the vegetative portion of the cover,
ground-water monitoring, and corrective
action (although an extended care
period is analyzed in the RIA, the actual
proposed rule requires a two-phased
post-closure care pariod of at least 30
years). For designs with synthetic
covers, EPA assumed that the synthetic
components would be maintained and
replaced if necessary until the end of the
first 30 years of post-closure care.

EPA modeled Alternatives 1 through 3
in a manner consistent with the cost
analysis. A detailed discussion on how
EPA estimated risk and resource
damage for the regulatory alternatives is
included In the RIA, ‘

b. Risk Results, This part presents
results of the risk analysis (including
ru&unf:ethdamage) for c:alellna and
each of the regulatory options. .

(1) Baseline. For the baseline, EPA
estimates that average MEI risks over
the 300-year modeling period range from
approximately 1x10"¢ to zero, Results
from the Facility Survey indicate that
about 54 percent of landfilis have no

water wells within one mile of
the facitity boundary. Because the model
only estimates human health risks at

water wells within one mile of
the facility, EPA assigned theas facilities
(54 nt of all MSWLFs) no human
health risk. EPA recognizes that if future
wells are located near existing landfills,
this subgroup (54 percent) of
MSWLFs would facs potential risks in. -
the baseline from contaminated ground
water similar to those that currently
have nearby wells. Another 8 percent
have nearby walls, but have no risk
(MEI less than or equal to 110719
because no constituents reach the wells
within the modeling period. Risks are
low {1X10%to 1X10™9) or very low
(leas than 11079 for a total of 828
percent of MSWLFs (these MSWLFs
include the 54 percent of all facilities)
that have no drinking water wells within
one mile and, therefore, have an

.can be expected over the 300-year

- exposure (e.g., surface water, subsurface

) attribytable to existing contamination -

assigned zero health risk). Of the
remainder, 11.8 percent have moderate .
risk (i.e.. in the 1X10~%10 110 %range),
5.5 percent have high risk (1x107%to
1107, and a negligible 0.05 percent - 3%
exceed 1X10"%, Across all units in the . -SgaE
baseline. less than 20 percent have risks g
greater than 1 x10"% EPA recognizes K\
that future increases in well density . 48
near MSWLFs would increase baseline
risks from those estimated.

The principal constituents
contributing to the risk estimates from
the model are vinyl chloride, 1,1.2,2-
tetrachloroethane, and dichloromethane . %3
(methylene chloride). These risk (and
resource e) estimaies are based
on observed median concentrations. The
Agency estimates that the risk
associated with the 90th percentile
l%v:!l in therlleac:fate dntmozllgh be
about one order of magnitude er
than that simulated for the median  -: 75
concentrations. This risk occurs because 4
carcinogens are the primary contributors - ;
to risk in this analysis, cancarrisk -2
varies linearly with dose, and the Rt
reported 90th percentile concentrations -. - =¥
are about ane order of magnitude highor -.ZX
than the median levels. The leachate - gy
data on which these risk estimates ars 2, #7358
made are extremely limited. Therefore, '~ 52X
the risk estimates could change ;!
significantly with more comprehensive = 2%
leachate data. d

The Agency estimates that 0.0770
cancer cases per year in the baseline

modeling period, EPA has only v
estimated risks from drinking ground = T AXW§
water, and, therefore, additional risks _°- '
would exist from other routes of - s .

gas, and ecosystem risk). Risks

also are not considered. i
. Moreover, if future wells are located 223N
near existing MSWLFs {or new sites are . 58]
located near current wells}, the overall 5
risk distribution will reflect the :
estimates for the subset of landfills that
currently have wells within one mile of
the facility boundary. For this subgroup
of the population, nearly 40 percent of
landfills have ricks exceeding 1X10~% In
addition, the median risk is about N
4.3X%1077 .
EPA performed a sensitivity analysis
of the baseline risk results to the wail
distance distribution. When all landfills
are agsumed to have wells at the facility
boundary [modeled as 10 meters e
da dient from the waste unit i
boundary for this sensitivity una.liuis) -5
risk changes dramatically, While less ;
than 20 percent of all MSWLFs bave
risks exceeding 110™* for the actual
well distribution, over 67 percent exceed
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. [
{greater than 1X10"%), compared to 5.6
percent in the baseline, Approximately
6.1 percent have moderate riske (1X10™*
" to1X10"%) compared to 11.8 percent in
. the baseline; 15.2 percent have low risks
(110"%10 1X10™%; and the remaining
78.7 percent have very low or no risks.
Corrective action is never triggered

33333

this risk level when all exposure is

gssumed to occur at the 10-meter
-toundary. '

The results of the analysis identify

-several factors that are impartant in
-+ determining risk, namely facility size,

distance to nearest well, and L
- environmental setting. These factors -

. - high-velocity Bow flelds {i.e., 1,000 and
10,000 melers per year), considerably
.- - more water Jows through the aquifer,
which affords more dilution of the
_ . Jeachate, Intermediate velocity aquifers
_{i-e.. 10 and 100 meters per year) have
hlfhar risk profiles because they neither
" gllow for tnuch degradation nor provide

interact with many others in a complex - for much @llution or pollutant _during the first 80 years under -
- manner to produce risk. ~ dispersfon. . ;. "~ Allernative 1, so all of the risk reduction
~ Higher levels of contamination and, *  Although these factors (.e. facility  pesults from the containment system and

~ . thus, higher risks gre associated with -~ 'size, distance from the facility, cover. Overall, about 8 percent of the

larger facilities that have a greater mass infiltration rate, aquifer characteriatics] - |gndfills 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 infilration enteting the

" landfill. Before leachate is reieasad from
the MSWLY, both synthetic membranes
 must fail, and the leachate than must
travel through three feet of clay. Due to
~ this delay, which ranges from 82 to over
100 years, some of the pollutant mass .

the regulated aniverse tends to weigh - ' variability, All of these factors, plus
the gverall distribution to lower rigk” - - “others that were niot accounted forin
levels. However, the Agency's. economic - - EPA's Hsk modeling, interact in s
Jmpact results indicate that smaller -zomplex manner to produce risk.
communities will have incentive to - ¢ (2] Regulatory Options. This Subpart
- regionalize their Jandfill operations in - will present first the results for the 10-
order to share the burden of cost meter POC modeled at 10 meters from

increases with other communitiés as the waste boundary and then the 150- 2?:,‘::3] E :2: ,,l“',el:; ;:g:x“&,
well a:n:o talfce lc{m:ag:l of ga‘e”i th : Eeter PD% qhod;led 41150 meters from 5 deling period. The delay also results
econcmies of scale assoclated 1 - the wasté boundary, = -

. For the io-meizrry POC, EPA estimated in additional pollutant degradation prior

larger facilities. Regionalization would . leachate collection
shift the overall risk distribution « that, for about 81 percent of all landfills, 0 release, The ort

towards the higher risks asaociated with . . vegetative covers alone are sufficientto 0o e iho landsill, :
g lurget:-e hc}“f“eﬁ'i a;lthoﬁ (:h;e tot;l i L mt:;:.l :r}i.xéo.:h H:jk-bued perfor:gziee \ EPA estimates that population risks
: - number of Iacilities w feduced, - - 8 ‘synthetic covers are s en

" All other factors held constant, risk .. for 11 percent of the landfills, while under Alternative 1 are 0.0030 cancer

ystems remove some of the pollutg:it

: the ar -

decreases with increasing dlstance from . synthetic liners with leachats collection . S2%82 Pet year (ovet
the facility. Contaminant concentrations J:mw and synthetic covers are ::ﬁah;g&eriod]. m‘x“u&g’ ﬂ‘: year
diminish over distance due to’ ‘needed at the remaining 28 percent. . in the bue]wlne 70 ca pe

- degradation, dispersion, and .. About 40 percent of the with ~ Unde Alternative 2, risk o

' attenuation. While the closest wella " synthatic liners and covers (11 percent mo:lrerate- p l:ish _mk'hﬂ“ o
present the greatest risk, results from of all landfills) trigger corrective action . ,'2 } Hvery low cat m :
B E ey ey ndicate bt by Vder e pIORosSl, e landills have 008 Poroent of t landEls have rsks
occurrence is relatively rare: 54 percent . ut | ercent e s have

* of existing MSWLFs have no wells " fisks excesding 1X10~%under the ~ exceeding1x107% and 7.9 percent have

within one mile, 15 percent have wells risks between 1x10"and 1x10°¢,

within 300 meters, and 25 percent have
wells within 500 meters. However, as
stated above, the proximity of wells to

Eroposa_l...s'ompmd to 8.8 percent in the
yaseline and about 35 percent have risks
between 110" and 1¢10°% Population

.. risks for the proposal are 0.0210 cancer

compared 1o 5.8 and 11.8 percent in the
baseline, respectively. The percentage of
lendfills with risks below 1X10°¢

increases from about 83 percent in the

MSWLFs likely will increass in the _cases per year [over the 300-year N

future and thus baseline risks and the - modeling period), down from a baseline . baseline to sbout 92 percent under
risk reduction sttributable to the ot 0.0770 cpésen peryear. . . _ . Alternative 2. The uxpectodﬂnumber of
- proposal would be greater than the - At the 150-meter EPA estimated - cancer cases under Alternative 2 Is
estimates based on the current well that abaut 79 percent of the lendfille are  0-0105 per year (over the 300-year
distribution. L - in compliance with the performance -~ model.l.ni:erlod). compared {0 0.0770 in
‘Wetter climates are astociated with* . - standard in the baselins {compared to 81 the bageline. - - Lo
higher release volumes and | percent with tha 10-meter POC). About 8 Under Alternative §, 0.003 percent °£
_consequently greater risks. However, . percent need synthetic covers and the  landfilla have risks higher than1x1074, -
{Jac?use }:en;lﬂllld Ii:': almost nq&ml!y “re;na.lnhsi."- pm:{g:eg l’ynthoticf 1 ;;lgl gnm r;_\:!mﬂ':‘l bemt::e
ikely 10 be foun wetoranid .. ers And ¢overs.. t§ percent of all ¢ . percen -
climates, no one infiltration rate set landfills  gorrective action. with risks between 1X10™%and 1x10°

. «. Anwith the 10meter POC, the number- decreases from 11.8 {n the baseline to 87 _

has a dominant influence on the ov o s it ks axoosiing 130 - o o Allerastive 3. Population

tisk distribution. Hydrogeologic

-'characteristics of the aquifer also exert s reduced from 5.8 percent in the risks under this alternative aze 0.0218
a strong influence on risk. Aquifer . ,-baseline to about 0.1 percent at the 150- ~ cancer cases per year over the 300-year
properties affect the extent of dilution of = meter POC. About 85 percent of the modeling period. ‘

- Of all the alternatives considered,
EPA believes the proposed rule is likely
to sffectively reduce risk because of the

the leachate and the retardation and : landfills have risks lower than 1x10~¢
degradation of specific pollutants. .. . -under thig.gption, compared.to 83
" Aquifers with slow velocities (Le., one ,  percentin the baseline. Population riske

meler per year) ,ﬁgerally allowforno are 0.0227 gancer cases per year (over performance standard nature of the
pollutant breakthrough at the more , the 300-year modeling peried), down proposal. Risk depends on a complex
~distant wells and for considerable . 'from & baseline of 0.0770 cases per year.  interaction among site-specific factors.
ollutant degradation before | Under Altarnative 1, less than 1 This variability affects not only the .
" breakthrough at nearby wells. In the occurrence of risk, but also the

percent of the __MSWI.Ft have high risk
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effectiveness of a particular design.
Expressing & regulation in terms of
performance allows for the
implementation of design and operating
procedures that best address site-
specific risk factors. Overall, EPA
believes that risk is likely to be very low
“mnder the proposed option.
= ‘Although Alternative 3 requires
exitended care, it does not require liners
or leachate collection systems: With this
design, many landfills, particularly those
located in the wetter climates, will
release leachate to the aquifer during
_ the unit's active life. As a result of these
early releases, EPA estimates that
corrective action will be triggered more
often than under the proposal (38
percent compared to 5 and 11 &e.rcent).
Becauss of the uncertainty in
effectiveness of corrective action, risk
may be higher under this alternative
than estimated in the RIA (this
uncertainty, however, is not easily
modeled). Alternative 3 represents a
reactive approach to potential
tontamination compared to preventive
approaches such as the proposed or
Alternative 2, tn which landfill design is
based in part on achieving a
performance standard.

Table 9 shows the number ol cancer
cases expected annually over the 300-
yesr modeling period, and the reduction
in annual population risk for each
regulatory option, As estimeted by EPA,
the reductions in risk are similar among

all the regulatory options. )
TABLE 9.—PREDICTED POPULATION RisK
ACROSS 8,034 NEW MSWLF'S

Baseiing 0.0770
Proposak: 10-meter

POC o210 0.0500
Proposak: 150-meter

POC e oz 0543
Anarmatve { .| 0028 085
LU LT L J— 0105 085
Anemative 3 0218 0554
h:' Tol ! w?;o. over the 300-yesr simuis-

¢. Resource Damage Results.
Consistent with the risk analysis,

resource damage estimates are made for
the baseline, proposed rule, and each
regulatory alternative. As discuased in
the methodology section, resource
damage is measured as the replacement
cost (expressed In present value terms)
to provide water to users whase supply
is contaminated by releases of leachate
from MSWLF3. Similar to the risk .
analysis, EPA has not considered the
surface water pathway in the resource
damage analysis. Resource damage

estimates (modeled for new facilities
only) do not take into account existing
State requirements for containment
systema.

. (1) Baseline, The Agency estimates

significant resource damage in the
baseline for MSWLFs ranging from $0 to
more than $4 million. The majority of
MSWLFs, however, have resource
damages valued at less than $200,000;
this result largely reflects the option
value estimate for the 54 percent of all
MSWLFs that have no drinking water
wells within one mile of the facility.
EPA predicts that about 29 percent of

. MSWLFs will have no resource damage.
- Approximately 31 percent of landfills

have resource damage exceeding
$200,000, and about 13 percent have
resource damage in excess of $1 million.
The two components of resource
damage are not option value and use
value. Because option valus is based on
the probability that a ground-water
source may scmeday be used, it tends to
be much lower than use value for a
given set of conditions; option value Is
estimated to be typically one-tenth of
use value. Option value dominates at
lower levels of resource damage while
use vaiuve is the only measure to appear
at levels exceeding $400,000.

When both use and option vatue are
considered, the median resource damage
is about $79,000, 13-percent of the
MSWLFs have damages exceeding $1
million, and 7-percent have damages
ex $2 million. If only use value is
considered, the median estimate for
rescurce damage for this subset of
landfills (i.e., the 48 percent of all
MSWLF's that report drinking water
wells within one mile) is about $485.000;
and almost 28 percent of these MSWLFs
have damages that exceed $1 million.

The total resource damage for all
8,034 MSWLFs in the baseline is
approximately $2.58 billion,

Facility size, distance to nearest well,
and environmental setting have an
influence on resource damage similar to
their inflyence on the risk estimates
presented earlier.

Generally, the resource damage
estimates are heavily dependent on the
current status of ground-water use,
plume size, and the timing of
contamination. Because ground water in
the vicinity of more than half the
MSWLFs is not currently used, most
contamination causes resource damage
that has relatively low present value. In
some cases, however, resource damage
can be axtensive, valued at as much as
$5 million. Environmental factors have
an impact on resource damage by
affecting plume size and its timing.

* $131 billion from the baseline estimats; JE

{2) Regulatory Options. Resource
damage under the proposal reduces the '
replacement costs from the baseline,
Under the proposal at the 10-meter POC,
EPA estimstes that no landfills will have g
replacement costs exceeding $3 million 25
(present value), compared to over 3 ~'7'afff

ercent in the baseline. The fraction of , .4

andfills with replacement cost betweep ;i
$1 million and $3 million decreases from XM
9.5 percent in the baseline to 6.5 percent =k 1
under the proposal. The percentage of -3
landfills with no resource damages is T
the same for both the baseline and  ".3X0g
proposal {28.6 percent). EPA estimates “5
that the total resource e across o)l af
landfills is $1.27 billion, a reduction of "N

-3

t to lower replacement
costs is smaller than with the 10-meter [ Sk
POC. Under the 150-meter POC, EPA ~ 250
estimates that there are no landfills with 3§
resource damag: greater than $3 million' ¥4
Seven percent have replacement costs | 355
between $1 and $3 miljion, and 84.3 ., 555
percent have positive resource damage; . 228
less than $1 million. The total resource.; ;.2
damage across all landfills is $1.6 .. >k
billion, which is $380 million less than ;==&
the baseline but $33 million more than e
under the 10-meter POC. S
Under Alternative 1, no MSWLFs . >4
have replacement costs exceeding $1 - -+5/%
million, whereas about 13 percent have - &
replacement costs exceeding $1 million =
in the baseline. The fraction of MSWLFs: S,
with replacement costs between $0.2 "+ 5gl
million and $1 million decreases from .- 25§
one-fifth to one-tenth under Alternative M
1, Over half of the MSWLFy have zero "2 |
resource damage with Alternative 1 - v
requirements in place, compared to 29
percent i the baseline. Th

e total X
resource damage across all MSWLFs is ;.
$410 million, & reduction of $2.17 billien ™2
from the bageline. :
" The synthetic/composite liner, double 88
leachate collection system, and :

composite cover reduce resource

- damage for the same reasons that they - .. % "". .

reduce risk. As with risk, there is no
resource damage estimated in the 0.25- "
inch net infiltration region because - -
releases do not occur within the first 100 4
years. If the pollutant release period in 2y
the model were extended, it (s likely
some resource damage would be
simulated. None of the reductionin . g
tesource damage results from corrective
action, which is never triggered during . ¥
the first 50 years under Alternative 1. ¥

EPA estimates that Alternative 2 %
effectively reduces resource damage. .
Virtually none of the landfills have ;
resource damages exceeding $1 million, -3
compared to about 17 percent in the )

. . |
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baseline. The percent of landfills with

_ resource damage between $0.2 million -
and §1 million decreases from 15.1 -
percent in the baseline to 12.8 percent
under Alternative 2. About 33 percent of
the land{ills have no resource damage.
The total resource damage across all
landfills decreases from $2.58 billion in
the baseline to $570 million under ‘
Alternative 2 for a reduction of $2.01
billion, " o :

" Alternative 3 eliminates the -

. occurrence of replacement costs highe
. than $4 million. About 6.4 percent of the

landfills have replacement costs =~ .
between $1 million and $4 million. The

- number of landfills with no resource

damage remains virtually unchanged
from the baseline at about 29 percent,
The total resource damage across all

- landfills under Alternative 3 drops from

*$2.58 billion to $1.57 billion as a result of
- corrective action. L .
In summary, atl of the regulatory
options reduce resource damage from
baseline levels. For each option, the -
largest reductions occur for those

- facilities that currently have

downgradient wells (Le., resource :
damage is measured in terms of use
value) and install preventive measures

10 control releases. At these facilities,
the reduction and delay in releasesto '

the subsurface reduce plume size and/or

. delay formation of plumes. Because
replacement costs are discounted, delay
- in plume formation translates directly

{nto reduced Tesource dam:
facilities with no current we

e. Those
have

- smaller baseline resource damage

{measured as option value), but also
have proportionately smaller damage
reductions because they are not as
strongly affected by the delay in
leachate release. Table 10 presents the
resource damage results, across all 8,034
new MSWLFs, for the regulatory -
oplions. : S

TABLE 10.—TOTAL REsouncé Dmaées ‘

- householc
- expenditures for the proposed rule at the
© 10-meter POC. (The patiern of impacts Is

‘very similar for costs as a percentage of

FOR 8,034 New FACILITIES
(Precont value in bilions of dokars)

Proposal (10-mater POC) ... 1. $13

Proposal {150-State POC) .| 1.80 080

Allernative 1 " . 0.4 247
" Allemnative 2 0.87 201

Altemative 3, 1.8_7_ 1.0

B. Regulatory Flexibility Act -

The Regulatory Flexibility Act (RFA)
requires Federal regulatory agencies to

evaluate the impacts of regulationson

‘small cnfiﬂes;' The RFA requires an

" initial screening analysis to determine -
- whether the proposed rule will have a
"' significant impact on & substantia}

number of small entities. -

.. This section presents the methodology -

and results of the Agency's screening

~ . analysia for the proposed rule at the 10-
 roeter point of compliance.

* 1. Methodology’ o

The RFA provides some guidance in
developing definitions of what
constitutes a substantial number of
small entities, what size criteria define a

. amall entity, and what is a significant

impact, although ft allows the Agency-to -
- develop a miore appropriate definition if
" ‘necessary. The Act defines a

“substantial number” as more than 20
percent of the affected population of
small entities, The REA provides a

definition of 2 small governmental entity -

. as any government serving a population

of less than 50,000.

The RFA allows for severa! indicators
(e.5.. compliance costs as & percentage
of production costs, compliance costs as
a percentage of sales, numberand

- proportion of small entities likely to

close) to'be ysed to assess significant
impacts. When a recommended
threshold is exceeded for a given

indicator, this constitutes a “significant

impact® " .

" For this RFA screening analysis, the

Agency used the same measures and -

- threshold levels a» those used in the

economic impact analysis. Thesa
indicators {and the corresponding
threshold values) are cost as &
percentage of expenditures (1-percent),

. cost per household (8220 per year), and

cost as & percentage of median
househol l:;'qpme (3-percent).

2. Results ',

As stated i the economic fmﬁact'
analysis results, the threshold values are
never exceeded for CPH or at the 10-

meter POC for the proposed rule. Tables

11 and ﬂfnseht data on cost per
and cost as 4 percentage of

median household income and is not

 displayed.} The two indicators show

similar patterns of impact with the

| greatest impacts on communities with

populations of 5,000 or less. The

. threshold value for significant impact is
. exceeded for the tost as & percentage of -

expenditures indicater. <~ =

vy T

- Loas #han 1,000 |

/

" TagE 11.—CoOST 'BER HousEHOLD PER
- YEAR FOR PROPOSED RULE (10-METER

POC) )
[Percent of housaholds by community size)
Popaton [ ] >4
<825 | $25-850 | $50-8100

Less than ‘ '

1,000......] 729 52 1.9 o0
1,001= .

5,000 BOB 159 £ 8 03
"m1- . R

15000, &78! - w08 17 00
15,001= :

§0,000.... @89 t X ] 11 a0
§0,001= - ) .
- 100,000 885 1"ns 00 oo
Mors than . ’

100,000 90| - 20 . 0o 00

TABLE 12.~Compuiance COST AS PER-
CENTAGE OF EXPENDITURES FOR PRO-
POSED RULE (10-METER POC) :

[Percent of communities by community sizel

- gromek of
;. expenciures

Population size
' =% 1>

o 1%

3

5001 10 15009
001 ‘
15,001 80 50,000 — ]
£0,00% 10 100,000’
‘Greglar than 100,000 ...

134443+

Although the RFA is aimed primarily
at mitigating adverse effects on small
businesses, it also includes a definition
of small governmental entities as mﬁ.
government serving a population of less

* than $0,000. The municipal data base of

primary providers of local government
services used for this analysis contains
about 20,017 entities, 87.8 percentof
these represent & population of 50,000 or
smaller. Because puch a large proportion

" of affected antities under the proposed

rule meets the 50,000 population -
criterion suggested in the RFA, and

since significant adverse impacts are -
less on entities with a population larger
than 5,000, an alternative definition ofa _
simall entity is appropriate, There are
22,161 entities in the data base with - -

" populations of 5,000 or less; this -

represents 77 percent of the total. The
proposed tion will have its most

- gevere Impacts on governments.

‘ serving
less than 1,000 people, which include 48
ercent of pricmary local governments. . -
refore, the Agency determined that
an appropriate size definition for small

~ entities for the purpose of this analysis

falls somswhere between governments
of 5,000 persons and 1,000 persons.
"The cy determined that the -

_proposed rule s likely to impose

AR102682
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differential economic impacts, although
not significant impacts, on a substantial
number of small entities. The impacts
are more severe on small governments
than those on larger communities. The
Agency determined that the effects of
the proposed rule on small entities

. should be analyzed in greater detail as

part of the final rulemaking effort.
C. Limitations

There are several important caveats
to the results presented in this section,
Costs and benefits for the proposed rule
as estimated in the RIA representa 1 x
107% design goal, actuagl effects of the
proposal will vary as the State-
specified-design goal varies within the
allowable protective range of 1 % 1074
to 1 X 10°7. Moreover, other designs
besides the three modeled in the RIA
would be sufficient to meet the
performance standard and would
influence the resulting costs and
benefita. Although several provisions
(e.8.. post-closure care, ground-water
monitoring parameters, performance
standard for existing units) of the
proposal do not exactly reflect what
was analyzed in the RIA, the Agency
believes that the basic conclusions of
the RIA are accurate estimators of the
effects of the proposed rule. -

Compliance costs represent upper-
bound estimates, Factors that may act to
reduce the cost estimates including
regionalization, waste shifts to resource
recovery facilities, recycling, and better
siting of new landfills in *good”
locations. As noted earlier, EPA has not
incorporated these factors into the
analysis because they involve site-
spacific local decisions that are difficult
o analyze.

It is unlikely that each of the existing
MSWLFs will have & replacement
landfill in perpetuity as EPA has
assumed in this analysis due to such
forces as regionalization, Smaller
MSWLFs can achieve aubstantial
economies of scale that will kelp to
reduce their compliance costs by
participating in larger regional landfills
with other local governments. The
economies of scale likely will remain
positive even with additional costs due
to transfer stations and increased
transportation distances. Although these
economies of scale exist, there are many
local, noneconomic (e.g., political,
technical) factors that enter into lapdfill
siting that may inhibit the forces of
regionalization.

Future waste shifts to resource
recovery facilities will divert the waste
volume that potentinlly needs 1o be
landfilled, and, thus, costs presented in
this section will tend to be overstated. It
is likely that solid waste combustion

will become more attractive in the future
due to competitive costs with landfilling
or favorable environmental conditions
at a given site. EPA has estimated that
resource recovery could divert as much
as 18 percent of the solid waste stream
away from land disposal given future
population growth and increages in the
volumne of solid waste generated (Ref.
18). Alternatives to land disposal other
than energy recovery also exist (e.g..
recycling, composting). These programs,
although often successful due to their
inherent flexibility and cost.
effectiveness, have historically diverted
only modest amounts of municipal solid
waste from the waste stream,

EPA has adjusted the compliance
costs to reflect State requirements for
liners, leachate collection systems, and
ground-water monitoring wells; no
adjustment was made in the benefits
analysis, which used an unlined unit
with a vegetative cover to represent
baseline conditions. Estimated costs
may be overstated for landfills in States
with other requirements that may be
similar to the rropoaed rule.

There are also several caveats related
to the risk analysis, There is
considerable uncertalnty in the risk
modeling. The model components that
fntroduce the moat uncertainty are those
that predict: (1) Leachate quality for
trace organics, (2} the probability and
consequences of containment system
failure. (3) the effectiveness of corrective
action, and (4) the human health risk

resulting from exposure to toxic
lubltancea {L.e., the dose-response
models).

The risk analysis also considers only
the current population that ls using the
ground waler as a drinking water

source, In the future, greater numbers of
people and wells may be located near
MSWLFs. Future population growth
would increass the risk reduction
estimetes presented in this discussion. If
reglonalization occurs so that the total
number of landfills that needs to be
sited i» reduced, the total exposed
population may also be reduced.
However, EPA has shown that larger
risks are associated with larger
facilities. Future population growth, and
a corresponding increase in solid waste
generation that may be land disposed,
will also increase compliance cosis over
the current estimates.

EPA estimated only risks that are
attributable to drinking contaminated
ground water. Other risks from MSWLFs
were not analyzed {e.g., surface water,
subsurface gas, risks to the ecosystem).
Analyzing these risks would result in
greater risk reduction than currently
estimated. The aggregate costs already
include some of the controls that would

* reliable and valid

prevent these other forms of risk. The -’
bulk of the compliance costs are for
requircments that serve to protect tho
ground water from leachate
contamination.

EPA's modeling period in the risk
analysis Is 300 years. Greater risk
reduction would be obtained {f this
period were extended. Ry

Many assumptions, such as those
discussed above, enter info the risk 9124
analysis. Thus, strong reliance on the -<-i)
absolute risk estimates without full -3
realization of the limitations of the -
analysis should be avoided.
Comparisons of the risk estimates ™ %%
across regulatory c':gtiom are more -

an absolute
estimates for a single option. EPA A
solicits comments and additional data .
regarding the assumptions, costs, risks, $*
and potential impacts identified in tht b
regulatory analysis. 5
D, Paperwork Reduction Act u;‘ z

The information collection ot
requirements in this proposed rule hl 0, 05
been submitted for approval to the
Office of Management and Budget
(OMB) under the Paperwork Reduction™ =54
Act of 1980, 46 US.C. 3501 et seg. . . p2s3
Bubmit comments on these requiremzntn ‘
to the Office of Information and B
Regulatory Affairs; OMB; 726 Jackson .. Sy
Place, NW; Washington, D.C. 20503, _ w8
marked “Attention: Desk Officer for
EPA." The final rule will respond to any, =33
OMB or public comments on the
information collection reqnimnents.
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Date: August 23, 1558, industrial processes that is not a that Is not an injection well. Examples of .
Lee M. Thomas, hazardous waste regulated under surface impoundments are holding, 1
Administrator. R Subtitle C of RCRA. Such waste may storage, setmng. and aeration pits,
For reasons set out in. the preamble. include, but is not limited to, waste ponds and lagoons.
Title 40 of the Code of Federai resulting from the following oo e

Regulations is proposed to be amended
as set forth below:

PART 257—CRITERIA FOR
CLASSIFICATION OF SOLID WASTE
DISPOSAL FACILITIES AND
PRACTICES .

1. The authority citation is revised to
read as follows:

Authotity: 42 US.C. 6907{a)(3), 0844(s) and
6648a(c}), 33 U.S.C. 1345 (d) and (e].

2. Section 257.1 is amended by adding
paragraph (c)(10) to read as follows:

§257.1 Scopes and putpose.
- L ] *

{c)

{10} The criteria of this part do not
apply to municipal solid waste landiills,
which are subject to the revised criteria
contained in Part 258 of this ttle,

3. Section 257.2 is amended by
revising the definition for “facility,” and
adding definitions in alphabetical order
for “construction/demolition waste,”
“industrial solid waste,” “industrial
solid waste disposal facility,” “land
application unit,” “landfill,” “municipal
solid waste landfill,” “surface
impoundment,” and “waste pile” to read
as follows:

§ 257.2 Definitiona.
+* L] » L -

“Construction/demolition waste"
means the waste building materials,
packaging, and rubble resulting from
construction, remodeling, repair, and
demolition operations on pavements,
houses, commercial buildings, and other
structures. Such wastes includs, but are
not limited to, bricks, concrets, other
masonry materials, soil, rock, lumber,
road spoils, rebar, paving materials, and
tree stumps.
- . . » - .

“Facility” means all contiguous land
and structures, other appurtenances,
and improvements on the land used for
the disposal of solid waste,

“Industrial solid waste” means solid
waste generated by manufacturing or

manufacturing processes: Electric power
generation; fertilizer/egricultural
chemicals; food and related products/
by-products; inorganic chemicals; iron
and stee] manufacturing; leather and-
leather products: nonferrous metals
manufacturing/foundries; organic
chemicals; plastics and resins
manufacturing: pulp and paper industry;
rubber and miscellaneous plastic
products: stone, glass, clay, and
concrete products; textile
manufacturing: transportation
equipment; and water h-eutment. This
term does not include mining waste or
oil and gas waste.

“Industrial solid waste disposal
facility” means any landfill, surface
impoundment, land application unit, or
waste pile used for the disposal. of
industrial solid westes.

“Land application unit” means an
area where wastes are applied onto or
incorporated into the soil surface
{excluding manure spreading
operations) for agricultural pruposes or
for treatrnent and dispos

*“Landfill” means an area of land or an

excavation in which wastes are placed
for permanent disposal, and which is not
a land application unit, surface
impoundment, injection well, or waste

pile.
- L ] L ] L ]

“Municipal solid wasts landfill”
means any landfill or landfll unit that
receives household waste. This landfill
also may receive other types of Subtitle
D wastes, such &s commercial wastes,
nonhazardous sewage sludge from
publicly owned treatment works,
construction/demolition waste, and
industrial solid wastes. Such a landfill
maey be publicly or privately owned.

[ ] * L ] L *

“Surface impoundment” or
“impoundment” means a facility or part
of a facility that is a natural topographic
depression, human-made excavation, or
diked area formed primarily of earthen
materials {although it may be lined with
human-made materials), thnt is designed
to hold an accumulation of liquid wastes
or wastes containing free liquids and

“Waate pile” or "pile” means any
noncontainerized accumulation of
nonflowing waste that is used for
treatment or storage.

4, Section 257.3-4 is amended by "
revising paragraphs (c)(2}i1) and (c){2){t}} 8
to read as follows: o4
§ 267.3-4 Ground Vlm.

L ] - -

(G) *t e .;:
(zl * 0¥ wr
{i} The ooncentution of that

substance in the ground water to exoeetl

the Maximum Contaminant Level -
promu.lgated under section 1412 of the

Safe Drinking Water Act (codified under. e

40 CFR Part 141, Subpart B), or 35
(if) An tncrease in the concentrationof %

that substance in the ground water .2 e

where the existing concentration of that L34

substance exceeds the Maximum -

Contaminant Level promulgated under .- 3¢

gection 1412 of the Safe Drinking Water :

Act (codified under 40 CFR Part 141, - L3854
Subpart B)

5. Section 257.5 is edded to read as '\'f’ X
follows: P

§257.5 HNotfication and exposurs
Information requirements for industrial
solid waste dlaposal faclitiss and
eonsw:ﬂanldmnﬂon waste landfills.

(a) The owner or operator of a 7
construction/demolition waste landfill -~
or industrial solid waste dispoaal i
facility must submit the notification and"
exposure information, specitied on EPA §3
Form No. 9410-1 in Appendix I of this ; . ;3
Part, to the appropriate State solid L
waste management agency and to EPA.
The notification form must be signed
and certified by the owner or operator
or an authorized representative of the
awner or operator.

(b} Existing facilities must submit the
form within six months of the
promulgation date of this rule.

8. In 40 CFR Part 257, Appendix I is
revised to read as follows:

BILLING CODE 8580-50-M
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APPENDI -

TSI

SEPA

United Siaies Envircamental Protecuan Agency
N wmwmoc.zusn
Nouﬂcauon tor Industrial Solid Waste
- .- Disposal Facllitles and ~ . '
Constmcuonmemolltlon Waste Lendfitls | = -

Agency Use On!y

Street Address or P.O. Box, City, State, and Zip Codda

JO Number . K }
Date Received
: t. Owner and Locational information
1. Faciny Owner 2. Location of Facility
Owner Nams {Corporation, Individual, Public Agency, or Establishmen or Fasiiity Name and Address
Other Agency),

{Street Address or Location Description [not P.O. Box)
{0.0.. 3 miles west of the intersection of Highway 355
and Routs 54), City/County, Siats, wzbcodoj

-

. [Telaptions Number finchuding Area Code and Extension]

Telephone Number (inciuding Area Code and Extension) Lathude Longitude .
o83 Minutes Degrees Minutes
3. Name of Contact Person (Mark the box I contact person k_ mr) Telephone Number

[ ] finciuding Area Cocie and Extension)

4, itihis establishment is a 1aciity operated or owned by the
- Federal Govermnment, snier the GSA Klentification Number

) S |

H. General Facilty Wiormaion

. Which of the Following Unit Types Are at Type of Unit Number at Facilly
This Facilty? Enter the number of each unk lype &t this e
facilky. ¥ this taciky does not have & uni fyps, enter 0.7 | waste Landfil
industdal Solid Waste Landfil-
Tndustrial SCiic Wasie
-] Surtace Impoundmaent
. ] Industrial Solid Waste Land
- ustrial Solid Waste Pile
2. WasteTm:DtsposodotnTMFm«y {dem inciude wasies that 3. Tatal Avnual Amoum
curnntly are accepted or nbnnmpfodhﬁcmﬂ) Disposad of at This
Facility
Construction/ . uantly and
Municipal Sold Wasle &WG SW S Dommon Waste L:u&: :; M, _
Asbcsm-contmhg Other. . .. . measuremont.)
Waste Matecial - Municlpd m,m R D Tong - Dcalgons
infectious Wastes Other mmc Ash O Cubic Yards
Small Quantity . .. Industrial Sofid Waste = Quantity
Generator Waste
EPA Form 9410-1 (165) s by

' ~330-
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. Exposure Information
(You may need to cortact a local ptanning agency, water authortty,
or health department for information needed 10 compiate question 1.)

1. Number of Households Within Ona Mile of the Facilty 2. Number ol Upgradient and Downgradient Ground-watef
(Mark an *X" in the box I the number is an astimate) Monitoring Wells al tris Facilty
(% none of & type, enter *0* for that type)
Upgradient Wells Lo:mgmum Waelis

V. State Indormation

V. Conification

| cartity undar penalty of law that | have personally examined and am familiar with the information submitied inthis
and ail attached documents and that, based on my inquiry of those individuals immediately responsible tor obtaining
the inlormation, | believe that the submitted information is true, accurate, and complete.

Name and official tile of owner, oporacr of autharized Signalure Date Signed
represantative
EPA Form 9410-1 (7-88) ' MS-800472
-331-
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