
A

Exhibit 2-5 (continued)
Projected Removal Actions in 1993,1999, and 2013

State or Territory Number of

Removals

1980 to

1991

Percent

of All

Removals

Projected Number of Removals -

1993 .1999 2013
1

Michigan 73 • 4.23 11.5 ^2.2 .12.2

Minnesota 13 0.75 2.0 . 2.2 2.2

Mississippi - 29. . 1.68 V .4.6 4.9 . 4.9.

Missouri 69 4.00 10.8, . 11.6 11.6

Montana' U 0.64 1.7 1.8 1.8

Nebraska 14 0.81 2.2 2,3 2.3

Nevada 7 0.41 I.l 1.2 1.2

New Hampshire - •45 • 2.61 7.1 -7.5 7.5

New Jersey •' 96- * ' 5,57 15.1 . . 16.1 16.1

New Mexico ' 8 . 0.46 1.3 . 1.3 1.3

New York 114 6.61 . 17.9 19.1 19.1

North Carolina 74 4.29 .11.6 12.4 1X4

North Dakota 4 0.23 0.6. 0.7 0.7

Ohio 60 3.48 9.4 10.1 10.1

Oklahoma .15- 0.87 .2.4 2.5 2.5.

Oregon . li-' •" . 0.64 1.7 . 1.8 1-8

Pennsylvania 118 6.84 18.50 19.8 19.8

Puerto Rico 3 • 0,17 0.5 0.5 0.5

Rhode Island • 11 .0.64 1.7 1,8 1.8 .

South Carolina 30 • 1.74' 4.7" 5.0 5.0

South Dakota- 8 ' 0.46 1.3 ' .1.3 .1.3

Tennessee • «. 14 0.81 . 2.2 2.3 • 2.3

Texas 97 . 5.63. 15.2 16.3 16.3

Utah 11 0.64 '1.7 L8 .1.8

Vermont • - 7 ' 0.41 • 1.1' 1.2 1.2
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Slate or Territory Number of-

Removals

1980 to

1991

Percent

of All

Removals

Phijected Number of Removals

1993 1999 2013

Virginia ^ 10 6.58 - 1.6 1.7 1.7

Virgin Islands 3 0.17 0.5 0.5 . 0.5

Washington i9- i.io 3.0 3.2 3.2

West Virginia - 52 3.02 8.2 8.7

Wisconsin 24 . 1.3? 3.8 4.0 4.0

Wyoming 8 0.46 1.3 1.3 1.3

Total 1,724 100 271 289 289

.' Includes two removals within the Navajo Nation.
!*' Formerly the Pacific Trust Territories (excludes Guam).

23,4 Allocation of Wastes to CAP Management Catteries •

EPA allocated waste to CAP Management Categoric based on waste codes for removal action
wastes reported in the 1991 BRS. lliis step uses the same data that were used to determinethe
average volume of wasteper removal. EPA used these' data to identify percentage of the waste
bearing waste codes for metals, organics, or both:

• 16 percent contaminated with.organic constituents-only; . .
• 64 percent contaminated with metals only; and .

' • -20 percent contaminated with both!

To use^lhese data to allocate wastes to CAP management categories, EPA assumed that:

• Wastes contaminated with-organic constituents are managed in Incineration-
Sludge/Solids;

• • Wastes contaminated wi^ metals are managed in Stabilization/Chemical
Fixation; and * ', )

Wastes cpnuminated-with both contaminant types are managed in both
«categories. ' - " ' .

To calculate the volume of residuals managed in RCRA SubtitleC landfills, EPA assum^
that the following wastes are managed in Subtitle C landfills:

• 28 percentof all residuals from incinerating organics;

• ' 30 percent of all residuals from stabilizing .metals; and
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* r

• . 95 percent of residuals from incineration followed bystabilization of mix^
organic-and metal wastes. . ,

The remaining residuals-are assumed to be managed in RCRA SubtitleD landfills. These factors are
based on analysis of waste codes andmanagement types for removal action wastes in the 1991 BRS.
(ICF Incorporated 1993) EPA developed these portions by assuming thatall treatment residuals of
characteristic wastes are managed in.Subtitle D landfills and all treatment residuals of wastes
containing listed wastes or listed and characteristic w^tes are managed in Subtitle C landfills. (EPA .
used a similar approach for Superfund remedial action wastes.) ^ '

* ' I

A residuals factor of 1.5 is multiplied by the waste volume stabilized to account for the
increase in volume resultuig frorn the rem^y. Incineration is assumed not to change waste volumes
(i.e., residuals factor of 1) because one-time wastes are dominated by soils which are not significwtly
reduc^ in volume by incineration. These residuals factors arebwed on the results of a literature •
review (Peretz, 1992).

EPA multiplied thepercentages of waste in CAP Management Categoricand the residuals
factors byeach State-by-State and year-by-year one-tinie waste volume estimate to determine tiie
capacitydemands for each State in each year through 2013,
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3. (RCRA CORRECTIVE ACTIONS

. 3.1 INTRODUCTION

To estimate the amount of hazardous waste that will require treatment and disposal capacity at
commercial hazardous waste management facilities as a resultof RCRA corrective actions, EPA

V identified the universe of RCRA fiacilities subject to corrective action requirements, developed a
method to estimate the extent of contamination at each facility, forecast management practices for

• cleanup wastes,.and predicted the nmmg and duration of remediation. This chapt^ explains the step's
EPA tooic to obtain its staie-by-state results.

*•***' '

3.2 BACKGROUND AND DATA SOURCES.

3.2.1 R^ulatory Background of RCRA Corrective Action

Under RCRA, Congress authorized EPA to promulgate regulations addressing the problems
associated with theImproper management of hazardous wastes. In 1984, Congress enacted the
Hazardous and Solid.Waste Amendments (HSWA), which significantly expanded the requirements.
In particular, sections 3004(u) and (v) of the amended statute require corrective action for both on-site
and off-site releases to all environment^ media from solid waste management units (SWMUs) at
RCRA hazardous wastetreatment, storage, and disposal facilities (TSDFs). EPA codjfied the
corrective action mwdates in its regulations at 40 CFR 264.101. EPA R^ions and authori^ States
(currently 18 states) are implementing the corrective action program and areexpected to continue
characterizing, racing, Md remediating existing contamination atTSDFs well into the next century.
Thecorrective action program will also address future contamination thatpccurs.

Oii February 16, 1993, EPA promulgated the CAMU/TU final rule (58 Federal Register
8658). This rule established,two new types of units that will be us^ to facilitate remediations under •.
RCRA corrective action authorities! Botjj tend to reduce, though not necessarily eliminate, the
volume of waste sent off site to commercial facilities. A TU is a unit that allows the owner or
operator at a facility to treat or store remediation waste, for a limited period.of time, without ••
complying with RCRA.land disposal restrictions (LDRs) and minimum technology requirements
(MTRs). A CAMU is an area within a facility that is designated bythe Regional AdministriEitor for
thepurpose of impiementing corrective action remediation. A CAMU may include non-contiguous
areas ofcontamination. Potentially, all cleanup waste and soil generated at a facility undergoing
corrective action could be managed in a single CAMU. Alternatively, more, than one CAMU can be
used at a'facility, with remediation wastes and contaminated media,moved from .one CAMU to
another without triggering the LpRs.' In the absence of CAMUs, thehazardous waste that is
excavated at a*'facility would have to meet land disposal restrictions treatment standard's before being

. land disposed. ' . ' • ''

EPA developed an approach to estimate the impact of.Corrective Action Management Units
(CAMUs) on remediation wastes shipped off-site for Subtitle C management byusing data presented
in the CAMU nile and RC^-corrective action RIA. The 43' percent factor.^uals the estimated
annual volume of soil triggering the LDRs^at corrective action facilities implementing the CAMU
planning builds directly on EPA's RiAs for thecorrective action and CAMU/TU rules (an EPA .
concept that appears in the final CAMU rule (0.47 million tons per year) divided by theestimated
annual volume of soil triggering the LDRs at corrective action-facilities that would,be cleaned up

' 1
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following the CAMU concept that appears in the proposed CAMU rule (1.1 million tons per year),
These soil estimates were generated by the RCRA corrective'action RIA model, which isbased oii
detailed site-specific data.for a stratified random sample of RCRA corrective action facilities. For
For more information, see CAMU final rule publish^ on February 16, 1993 (58 Federal'Register
8658).. ....

3.2.2 Corrective Action and CAMU/TU RIAs

EPA*s methodology for estimating one-time hazardous waste generation for capacity assurance '
planning builds directly onEPA's RIAs for corrective action and CAMU/TU.rules (EPA 1993a and
1993b). These RIAs iu-e available for public review.

RIA Sample Selection

EPA derived the sampling frame of 5,397 non-federal facilities from the Hazardous Waste
Data Management System (HWDMS) and the Corrective Action Reporting System (CARS) (now
superseded by the RCRA Information System (RCRIS)).' '- Using a cluster sampling design; EPA
sampled the universe of non-federal facilities across three strata based on facility size and RCRA
Facility Assessment (RFA) status:'

• . Large f^ilities;
• Not large facilities with RFAs completed; and
• Not large facilities without RFAs.

. . Facilities in the "large" stratum were identified by EPA Regional officials as being the most
important facilities in their Region in terms of their need for rem^iation, based on the facility size
and extent of contamination. Facilities classified as "not large" were stratified by RFA status. RFA
status is indicative ofthe likelihood that corrective action will be requir^, because RFAs tend to be
completed sooner at facilities with serious contamination. Facilities inboth'the "large" stratum and.
the "not large with RFA" stratum were sampled at a higher rate than their actual occurrence inthe
universe, so that more detailed information on corrective action costs could beobtained for the RIA.
Exhibit 3-1 provides information about the 70 non-f^eral facilities in the sample', as well as waste
generation and management data.

' For more information on the RIA frame and sampling strategy, see EPA 1993a.

^The corrective action RIA also considered f^eral facilities, but these have not been included in
EPA*s analysis ofone-time capacity demand for several reasons. First, the RIA sample considered
only a small number of federal facilities (9 out of359 identified), and consequently the RIA results
provide a limited basis for projecting year-by-year capacity demand at the State level. Second, many
types of the wastes (e.g., explosives and mixed hazardous/radioactive waste) generated at federal
facilities require types of specialized management that are outside the scope of the CAP process.

' RFAs are the first step in the corrective action process. Subsequent steps include RCRA facility
investigations"(RFIs), corrective measures studies (CMSs), and, finally, remediation.

• ' • 23
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Remedy-Selection Process for RIA Sample T .

In order to account for the complexity of the decislonmaking process when simulating the
'Selection of remedies, EPA developed an approach that reliedon panels of experts to select remedies
at the sample facilities. To simulate the type of interactions between EPA and thoseresponsible for

'the facility cleanups that occur in real-world situations, two kinds of expert panels were convened:

• . Policy Panel: This panel represented the" role of ±e regulatory agency in
' setting remedial objectives, requesting additional tkhnical information from

the technical panels on the performance of proposed remedies, and making
fmal remedy selection decisions.

^ r ' ^ *

• ' Technical Panel: This panel was charged with,developing one or more
- technical remedies for each facility, based on guidance from the policypanel,

and estimating the costs of the remedies. Technical panels'were encouraged
to develop a range of remedies, includingthese that would represent the

' facility owner or operator's preference to propose the most cost-effective
remedies that would meet the proposed correctiveaction regulatory objectives. .

The policy panels consisted of Regional EPA and State regulatory staff with extensive
experience in implementing the corrective action program. Each pplicypanel consisted of six
individuals, usually representing a variety ofEPA Riegions and States to reduce regional biases.

The technical panels consisted of national remediation experts selected for their fscility-
specific remedial design experience. Each technical p^el comprised individuals representing several
disciplines:

HydrogMlogy; % .
.Geology; . .
Geochemistry; '' " .
.Soil science;
Civil, chemical, or environmental engineering; and
Chemistry. . ]

The technical experts- were identified through a competitive search'across many well-
recognized remediation firms in the. United States. Many of the experts had significant RCRA field
experience, while most had extensiveexperience providing investigation and remediation support
under the Superfiind program; Each technical panel consisted of six members selected to represent a
balance of key disciplines listed above. It was always critical that each pane! had one or more
hydrogeologists and one or more engineers and waste treatment experts. For the mostpart, the
panels divided the work on each facility along linesof technical expertise.

The remedy selection expert panel sessions, were conducted over the course of eightweeks in
1991 and 1992. The process' involved the use of one policy panel and two technical panels during
each of two four-week sessions. The panels evaluated mformation on the extent of contamination at
59 of the 79 sample facilitiw (including ninpfederal facilities) where corrective action was projected -
to be necessary. The panels did not review the remaining 20 facilities in the sample, as the Agency
determined that no further action would be necessary at these facilities because of the absence of
contamination. •' .

' I ' • '
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In the first stepof the.remedy selection process for a sample facility, the panel members were -
presented with information characterizing the'extent of contamination at each facility in the absence of
corrective action (i.e.» the baseline' extent ofcontamination). This information included ovemews of.
historical facility operations, waste generation activities, permitting and enforcement status, financial
condition, and SWMUs. EPA described the wastes managed in the units and the constituents of most

, concern in the various media (e.g., soil, air, surface water, and ground water). EPA determined
which constituents were of most concern based on the disgree to which they exceeded action levels for
various media, and on the distance the contamination had, traveled from the point of release. .When
available, the Agency preferred to use monitoring data in characterizing the extent of contamination.
For example, soil samples and ground water sampling data were available for a number pf faciliti^
that had reached the RFl stage. A multimedia model was used to estimate the extent of contamination
when'monitoring data were not available to estimate cui*rent contamination at a facility, and to predict .
future contamination. The panels were provided maps presenting the locations of SWMUs at the •
facility and delineating contaminant plumes. This information was often accompanied by a short
summation of facility issues by a facilitator to expedite the panel process.

Next, the policy panel reviewed the facility data and developed remediaj objective for each
SWMU and for facility-wide environmental contamination (soils, ground water, surface water, and.
air). In developing facility-wide objectives, the panels followed the framework' of proposed correaive
action regulations and indicate target cleanup levels that remedies would have to meet, broad source
control objectives (e.g., on-site treatment, off-site treatment, capping wastes in place), and timing
objectives. In developing these broad objectives, the policy panel identified the extent ofcurrent'
exposures at the facility ^d made assumptions concerning the potential future use of the'facility..
Following the intent of the proposed corrective action regulations, the panel assumed that those
facilities with a greater current or future exposure potential woiild be required to develop more .
stringent remedial alternatives commensurate with the threat. The policy panel typically expressed
remedial objectives as goals rather than specific technologies.

* • . * *

The completed facility rem^y objectives were then presented to the technical panel, which
developed detailed technical options for remediating the facility based on these objectives. In
developing remedies, the technical panels had access to a full library of reference, materials on
treatment technologies (including innovative technologies), engineering design information, . *
engineering costs, and, for ground water extraction remedies, plume capture computer models. Using
these materials, they proposed technical remedies for each'facility for remediating ground water,"
excavating and treating soils, and remediating any other site problems requiring corrective action.
Where more than one remedial alternative was feasible, the technical panels presented alternatives for
consideration. Finally, the technical panel'qualitatively evaluated the perforniance of^h reniedial .
alternative and developed rough cost estimates to allow the policy panel to consider cost as a remedy
selection factor. ' " .

After receiving the remedial alternatives from the technical panel,- the policy panel sometimes
requested that additional alternatives be evaluated, or requested minor modifications to a proposed
rem^y. The t^hnical panel developed this additional information and submitted it to the policy
panel.- Based on the final information provided by.the technical panel, the policy panej selected a
final remedy for the facility. After the policy panel selected a final remedy, the technical panel
generated its final cost estimate. In the course of estimating costs, thie .technical panel developed
sufficient information for EPA to estimate the volume of hazardous waste that would* be generated at
a facility. . *
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3.3 METHODOLOGY

This section explains how EPA used the results generated by the expert panels to assign waste
generation and management characteristics to all 5,397 facilities in Ae universe of RCRA facilities *
(i.e., the non-federal facilities identifi^ in the RCRIS database). Furthermore, it describes EPA*s
approach for determiningwhen facilities would conunence corrective action rem^iations and for
aggregating results to obtmn State-by-State estimates for commercial demand for Subtitle C
incineration, stabilization, and landfilling in 1993, 1999, and 2013, .

3.3.1 Match Waste Generation and Management i^ctices At Sample and Non-Sample FacUities

EPA's first step in developing a matching process was to identify factors diat would predict of'
the likelihood that corrective action will be needed at a i^ility and, if corrective action should be
performed, the volume of wastes likely to be generated and managed off site. The following seven
factors were considered: • i-

• 1[1) Number and type ofsolid waste management units (SWMUs). The more
SWMUs that exist at a facility, the greater are the opportunities for releases to -
the environment that require corrective action. TTius, the number of SWMUs
is likely lo be positively related to both the likelihood that corrective action
will be needed and the amount of off-site capacity demand.

(2) Stage in corrective action process' (e.g., RFA completed). The further a
facility has progressed in the process, the more likely it is that corrective
action remediation will occur.

(3) Facility size. Large facilities are probably more likely than sm^l facilities to*
need corrective action because/on average, they contain more SWMUs and
correspondingopportunities for releases. *Corrective actions at large facilities
may also tend to contaminate l^ger volumes of soil than small facilities
because releases may spread further (e.g., to the facility boundary) before the
cleanup begins.

~ (4) Types of wastes handled at the facility.' The volume of contamination is
influenced by the fate and transportcharacteristics of a waste. The corrective
action waste management methods (e.g., in-situ, ex-situ on site, and ex-situ
off site) also depend on the* waste types. Thus, facilities that handle similar
wastes may tend to generate similar volumes'of corrective action wastes
managed off site. •

(5) Waste management practices at the facility. This factor influences the
likelihood, of releases and thereby affects the likelihood that corrective action
is required (e.g., corrective action may b'e more likely when wastes are
managed in a sur^ce impoundments than in storage tanks).

(6) * Facilityage. Oldfacilities, on average, may generate greater volumes of
corrective action waste because they have had more opportunities (i.e., more
time) than new facilities for releases to the environment to occur and because
waste management practices have improved over time. •^

1
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(7) Soil, bydrological, and climatic conditions. These factors affect the fate and
utransport, of wastes released into the environment and therefore influence the
volume of wastes that must be managed off site.

EPA faced ^two major limitations in establishing a set of variables that could be evaluated for
possible use in a matching scheme. First, quantitative data are available on only a limited number of
parameters for non-sample facilities. Second, the variables available for both sample and non-sample

•facilities are related only indirectly to the amount of wrrective action waste likely to be generated at a-
RCRA facility and managed offsite. EPA was able to identify four variables that were both
uniformly available for non-sample facilities and at least indirectly related to-the likely capacity
demand. • ^ • .

(1) RIASampling Strata, This variable is a relatively strong indicator of the
number of SWMUs and facility size. Thecofreaive action RIA explicitly
considered strata in developing its sample set of facilities, and within each
strata the RIA" shows considerable differences in the number of SWMUs (EPA
j993a). Large facilities have roughly 1,300 SWMUs on average. Not large,
facilities that have completed RCRA Feasibility Assessments (RFAs) have
roughly 790 SWMUs, while not large facilities that have not completed RFAs
have roughly 180'SWMUs. Because thestrata variable distinguishes not large
facilities that have or have not completed RFAs, it indicates a not large'
facility's stage in the corrective action process. The relationship between
strata and .stage in corrective action process has been r«ed ^ moderately
strong, however, because the sampling stratado not supply information about
the corrective action stage of large facilities.

• • I • .1

' RIA sample strata spears to bethe best of the four available variables for ^
'matching sample and non-sample facilities, largely because the factors for
which it was rated strong or moderate —number and type of SWMUs,
facility size, and stage in correaive" action process ~ are particularly good
indicators of capacity demand from remediation, relative to theother
indicators.

(2) Industry.. Industry is strongly related to the types of waste generated at a
facility because of the common-chemical inputs, outputs, and processes.
While industry is an indicator of waste management practices at a facility; .
EPA judged ^is relationship to be moderately strong because a wide range of
systems can be used to manage similar wastes. In addition, the type of
industry occurring at a facility tends to be somewhat correlated with its age :
because facilities producing similar products tend to face similar economic and •

' fmancial environments.

(3) Permit Status. A facility's likelihood of requiring corrective action cm
sometimes be inferred by its permit status. For example, closing facilities
required to obtain post-closure permits are more likely to require corrective

. action than closing facilities not required to obtain post-closure permits,
because such permits indicate thiat hazardous waste has been managed in land-

. based units and will remain on site after closure. Permit status is also
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moderately correlated with the number and type ofSWMUs ata f^ility; for^
example, facilities with a permit by rule are likely to have few SWMUs..

. (4) Location. This factor is related to the soil, hydrological, and cliniatic
conditions at a facility. This relationship is rated as moderately strong
because a variety of soil, hydrological, andclimactic conditions may occur
within a particular State or EPA Region.

EPA developed a matrix to organize theevaluation of these four variables. See Exhibit 3-2.
For each combination of the four variables and the seven factors predicted'to contributeto off-site
capacity demand, EPA assigned a strong; moderate, or weak rating to express thestrength of the
relationship, as described above. • ' ^

Exhibits-!

Relative Strength of Relationship Between Potenti^ Predictors of
Corrective Action Volumes and Variables Used in Slmil^ty Comparisons

Predictive Factor of

Capacity Demand

Variables for Matching Sample and Non-sample Facilities ' -

RIA Sample
Strata Industry Permit Status

Location

(CPA Regbn or
State).

Number and Type of
SWMUs

Strong Weak Moderate Weak

Stage in Corrective
Action Process

Moderate We»k Moderate Weak

Facility Size • Strong Weak Weak . Weak

Waste Types • Weak Strong Weak Weak

Waste Management
Practices

Weak Moderaie Weak Weak
\

Age Weak • • . Moderate Weak Weak

Soil, Hydrological, and
Climactic Conditions

t

Weak ' Wej^ • Weak • Moderate

Overall Evaluation Strong Moderate Moderate to Weak Weak .

Because strata appears to be the most relevant factor in predicting capacity demand, EPA
determined that only sample facilities belonging to the same strata as the non-sample facility should be
considered further in identifying die most appropriate sample facility for transferring waste generation
and waste management data to a non-sample facility.

Following strata in order of importance are SIC code, permit status, and location,
respectively, as shown in Exhibit 3-2. Based on these results, EPA decided that industry should be
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considered twice as important as permit status and that permit status should beconsidered twice as
'important as location. To implement this system, EPA started by choosing 1000 points as a
maximum value to award, a sample facility when itmatched the ^ree-digit SIC code (i.e., industry) of
a non-sample facility. Inturn, EPA set 500 points as the nuaimum.value for permit status, and 250 .
points as the maximum value for location, llius, the maxinium total score is 1750 points. .

- Foreach of the'three factors —industry, permit status, and locale ~ used in scoring the
similarity between sample facilities and a given non-sample facility, EPA used three different fractions
of the maximum points possible for evaluating combinations of characteristics ibr a sample facility
and a non-sample facility: >•

(1) All Points. When a s^ple facility and a non-sample facility had the same
value for the factor being considered, the maximum Value was assigned.

Ifa sample facility had the same tjiree-<Iigit SIC code as a non-sample
facility, it was awarded 1000 points*.'•

r •

' Ifa sample facility had the same permit status as a non-sample.
facility,* 500 points were awarded to thesample facility.

' —' If a sample facility was. in thesame State as'the non-sample-faciliQ^,
.250 points ^ere awarded.

• (2)- NoPoints. When a sample facility and a non-sample facility were dissimilar
with regard to the variable being considered, no points were assigned.

• - V •

(3) Half Plus OnePoints. When a sample facility and. a non-sample facility had
« a similar butnot identical value for the variable being considered, one more

than half of the maximum number of points were assigned-, so that even a
partial match for a given variable was more significant indetermining a m^ch
than-any next less important variable. .

- For a sample facility with the same two-digit but notthree-digit SIC'
code as a non-sample facility,'501 points were awarded.^

. ' . . * '

~ • For a sample facility with a similar permit status as a non-sample
. facility, 251 points were awarded.

Because a significant nunciber offacilities perform industrial activities that could be classified
under multiple four-digit SIC codes and each facility is assigned only one foursligit code, three-digit
codes used to compare the industrial activities at sample and non-sample facilities.

. *For an explanation ofhow "same" iind "similar" permit status^ were determined, see ICF
Incorporated, 1993. • . '

*Amatch at the one-digit SIC level receiv<^ no points because this match is insufficiently
Indicative of similarity in waste management and waste management characteristics.
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Fora sample facility in the same EPA Region but not the same State
as a non-sample facility, 126 points were awarded.

These results are suounarized in Exhibit 3-3.

ibthibit 3*3 .
Decision Rules for Aligning Points toSample FaciHties

Variableis Compared Points Allocated

Sampling Strata ^
'f

Only sample facilities with same stratum as a non-sample facility
are considered for further evaluation ...

Industry ' '

Same 3-digit SIC
Same 2-digit SIC, but different 3-digit SIC

1000

501

Permit Status

Same permit status
Similar permit status

/

500
.251 -

Location •

Same State .

•Same EPA Region^ but different State

250

126

The matching process also included the following rules:

• In cases where more thanone sample facility received the same highest score
' for a non-sample facility» thesample facility to be matched with the non- -

sample facility was selected randomly from among the tied sample facilities.
Over 85 percent of large facilities and over 65 percent of not large facilities
had a unique sample facility with the highest similarity score. The average
highest similarity score for thesample facilities matched to non-sample
facilities using this process is 745 outof a maximum possible score of 1750.
Asstated above, all sample facilities had the same stratum as their matched
non-sample facilities.

. • Non-sample facilities that were among the sample facilities were.matched to
themselves.
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#

EPA,considered and rejected two other approaches for projecting one-time corrective action
waste volumes: . ' • -

(1) EPA determined that using Monte Carlo modeling to match non-sample.
facilities to RIA sample facilities within each of thethree strata would require
too large a level of effort and would not provide enough-flexibility to allow
for modelling assumptions to be altered.

(2) EPA evaluated an approach that would have projected volumes by matching
waste generation data from the 1986 National Screening Surv^ (also known

. as the GENSUR) with waste management,data from the 1981^ National Survey
of Hazardous Waste Treatment, Storage,' Disposal, wd Recycling Facilities
(also known as theTSDR Survey). EPA decided not to pursue this approach
because these data sources are dated in*comparison to the.sample facility
database developed for the corrective action RIA.

* • ' ^ * *

3.3.2 Simulate the Timing of Corrective Action Remediation ^
• . % »

The timing and number ofcorrective action remeditons within each State depends on many
variables; several of them are difficult to project into the future. Important determinants of the pace
ofcorrective action implementation within a State include the EPA Regional and State strategy for
implementing the corrective action program, the number and type offacilities within the State, and
the available budget. , '

EPA simulated the timing of corrective action renaediations within each State byiwing data
developed by the Office ofSolid Waste to estimate the proportions offacilities that would progr^s far
enough through the corriective aaion process to commence remediation in each ofthree time periods;

(1) 1992. The percentages"for the first period, as shown in Exhibit 3-4 reflect
. • actual progress at the Regional level in implementing the coirective action

• . progr^ (EPA 1991 and EPA 1993e). ^Specifically, these percentages are /
based on the average rateof progress from 1989 through 1992. " ,

(2) 1993to-2002. Based'on the pace, of remediations in the last several years,
EPA projects that by the end of2002, roughly 20percent of the facilities .
requiring corrective action will have begun remediation (EPA I993e).
Because some facilities started remediation prior to. 1993, EPA has assumed
an annual rate of new remediations of two percent over the period. In other
words, 20 percent of all facilities will conunence correaive action remediation
in this period. The Agency, did not differentiate aniong Regions in applying
this percentage. ' •

(3) 2003 to 2013. Lacking other data, EPA assumed that this same rate of
remediation starts would continue through the third period, 2003 to 2013.
Thus, 22 percent of the facilities requiring corrective action will begin •
remediation during this. 11 yeiu* period. , '*
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Inhibit 3-4
Estimated Corrective Action Remediation Starts over Time

EPA Region

Percenti^e of
ranediaUoQS

started in i992

Percenlage of
remediations started -

1993 - 2002

Percentage of
remediatkHU started

2003-2013

I

o
d

20 22

n . 0,5 •20 22

in 0.3 20 • < . *22.

ly • . 0.3 20 22

V 0.3 2Q. 22

VI 0.7 ' 20 22

Vll 0.4 20 22

. vin 0.9' 20 22

IX 0.1 20 . 22

X 2.4 20 22

In Exhibit 3-4, the figures for each Region do not sumto 100 percent for two reasons: (1)
some facilities commenced remediation prior to 1992; and (2) not all facilities needing corrective
action will commence remediation by 2013. " ' •

To apply these Regional percentages lo specific states» EPA used the following four-step
procedure;-. . .

(1) For each State; EPA identified the number offacilitiw (using the matches to
sample facilities) that will generate a dem^d for capacity in each CAP
Management Category (before, during, or after the 1992-2013 timeframe).
For example, a hypothetical State with 200 RCRA facilities might have 10
facilities that will create a demand for incineration, 20 for stabilization, and 5 *
for landfill.

(2) • For each of these CAP Management C^ategories, EPA determmed the average
amount and duration of the demand by tHe facilities in each State with such a
demand. Using the example above, the average demand for incineration
would be the total demand for incinerationby all 10 facilities with such a
demwd divided by 10. Theaverage duration was determined in the same
manner and rounded off to a whole numberof years. Most durations were
one year; a few were two years.

* . I

(3) EPA calculated the number of facilities thatwould create a demand for each
CAP Management Category in each projection period in each State, using the
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Regional rates of new corrective action remediations described above. For
ix^ple,.ifthe hypothetical State identified above is located in Region I, then:

0 percent of the 10facilities with a demand for incineration (0
facilities) would be allocated to 1992; .

20 percent (2 facilities) would beallocated to the period from 1993 to
2002; and .

22 percent (2.2 rounded to-2 facilities) would be allocated to.the
. period from 2003 to 2013.

%

(4) Finally, EPA randomly assigned starting ye^s to each ofthe facilities wiA a /
demand for each CAP Management Category in each projection period using a
computer^riven random number generator. For example, each ofthe two
facilities with a demand for incineration during 1993 to 2002 wduld be
randomly assigned to a starting year in that period. Ifthe average duration of

*the demand' is two years, the facility would show a demand for incineration in
the randomly assigned year and the following year. • .

This procedure Has several advantages.. It reduces significant year-to-year fluctuations in.
, demand- by using the average demand for capacity by CAP Management Category. It also avoids the

need to predict when corrective action will start at each facility.

3.3.3 y^regale Volumes by CAP Management Cat^oiy

^ • EPA used the methodology described above to'project the demand for incineration,
stabilization, and landfill capacity demand in all years from 1992 through-2013. Ttie demand for .
each type ofcapacity in each year was summed across, facilities to determine the total demand in each.
year. ...

These results show that the projected volume ofone-time waste requiring disposal at Subtitle
C landfills is small relative to the volumes for incineration and stabilization. The expert panels that
selected remedies for sample, facilities were able to specify disposal at hazardous or nonhazardous
landfills, and they often chose disposal in nonhazardous landfills, evidently because many
-wastestreams were ch^acteristic hazardous wastes (i.e.,-exhibited one of the characteristics indicated
in 40 CFR 261.23 —ignitability, corrosivity, reactivity, or toxicity) and required no further Subtitle
C management after decharacterization through incineration and/or stabilization. ^

. )

34

NYSDEC OHMS Document No. 201469232-00109



3.5 REFERENCES

EPA 1993a. "Corrective Action Program Accomplishments" briefing given to the Office Director by
PSPD staff. June 18. -

"> .

- EPA 1993a. Regulatory Impact Analysisfor theFinalRidemaJdng on Corrective Actionfor Solid
Waste Management Units: Proposed Methodologyfor Analysis,^XdSt. Office ofSolid Waste.
March.

EPA 1993b. Regulatory Impact Anaiymfor the Fined Rulemaking on Qtrrective Action Management
Unitsand Temporary Units, Office of Solid Waste.- January 11.

EPA 1993c. List of Non-Federal RCRA TSDFs Included in EPA's Analysis of One-Time Waste from
Facilities Undergoing Qorrective Action Remediations. November.

EPA 1993d. Oeaning Up the Nation's Waste Sites: Markets and Technology Trends. Office of
Solid Waste and Emergency Response, Technology Innovation Office, Washington, DC, EPA542-R-
92-0.12. AprU.

EPA i993e. "Corrective Action Program Accomplishments" briefing, given to the Office Director by
PSPD staff. June 18. ;

EPA 1991. "RCRA Implementation" briefing, given to the OfficeDirector by PSPD staff.
December.

ICF Incorporated 1993. "Explanation of Permit StatusCategories," memorandum to Robert
.Burchard, U.S. EPA, OSW/WMD, from John Trever, Reid Harvey, and Mike Berg, December 22.

Tonn, B., H. L. Hwang, S. Elliott, J. Peretz.R. Bohm, B. Jendrucko 1993. Methodologiesfor ^
Estimating One-time Ha^rdous Waste GenerationforOpacity Assurance Plarming, Oak Ridge
National Laboratory and the University of Tennessw-Knoxville, October.

35

NYSDEC OHMS Document No. 201469232-00109



4. IJNDERGROUND STORAGE TANKS CONTAINING HAZARDOUS SUBSTANCES

fl INTRODUCTION

This chapter presents the methodology used to estimate the total amount of one-time
hazardous waste generated from cleanups of releases from underground storage tanks .(USTs).
containing hazardous substances for the years 1993, 1999, and 2013. Section 4,2 describes the data •
sources used to develop these one-time waste estimates.

4.2 DATASpURCES

,EPA us^ three data sources for estimating one-time waste volumes from cleanups of rele^es •
from USTs containing hazardous substances: *

(1) Underground Storage Tanks: . Resource Requirementsfor Corrective
Action. Donna Synstelien Bueckman,' Sunita Kumar, ^d Milton
Russell, University of Tennessee, Knoxville, December 1991;

(2) ' Survey of Underground Storage Tanks for 1990 and 199i. Conducted
by CRM Associates for EPA's .Office of Underground Storage Tanks;
and .

(3) Chemicals Stored inUSTsr Oiaracterisf.esand L?akDetection.
United States Environmental Protection Agency, Office of Research
and Development, Washington, DC, EPA/600/2-91/037, August 1991;

. and • '

•The report by Bueckman etal. provided a detailed description ofa cost estimation method
and a simulation model' developed by its authors, including the model's parameters, justification for
those parameters', and the source ofdata used to establish the baseline rnumbers and project future
numbers of regulated petroleum and hazardous substance tanks. EPA adopted many of the model's
assumptions and parameters, such as values for release rates and changes over time in the UST
population. • ,

* ' ' t * • ♦

. The 1990 and 1991 surveys pf USTs conducted by CRM Associate for the Office of
Underground Storage Tanks (the OUST reporj) provided data on thenumber, age, construction,
contents, and level of protection of USTs byState. EPA used these data in establishing thesize of
the hazardous substance UST population in the base year and in projecting future numbers of tanks
over time. ' • » 1

The Office oiF Research and Development's (ORD) report, Chemicals Stored in USTs:
Characteristics andLeak Detection^ provided another source of data on (1) thenumber of USTs
containing chemicals (i.e.-,.hazardous and non-hazardous substances other than p^oleum) in several*
States, the percentage of those USTs thatcontained hazardous substances, and (2)the types of
ha^dous substances stored in these USTs. EPA used the first set of data in this report to develop a
•factor for i}redicting the percentage of theUST population identified from theOUST report data
whose releases would generate RCRA hazardous waste. EPA also, used these data to estimate the
number of hazardous substanceUSTs in the'States for which data were provided In that report. EPA;
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used the second set of data in this report to predict the management practices for RCRA hazardous
waste generated from cleanups of such releases.

4,3 METHODOLOGY

Essentially,'̂ this model is based on four-ind^ende&t vari^les: (1) the humb^ ofhazardous
. substance USTs, (2)the percentage of hazardous substance USTs with releases, (3) the average

volume of hazardous waste resulting from a release that is managed off-site^ and (4) the allocation of
off-site waste volumes to appropriate CAP Management Categories.

4J.l The Numb^, Age, and Protection Status of Hazardous Substance USTs

Estimating one-time hazardous waste generation from UST cleanups requir^ data on the
number of USTscontaining hazardous substances in e^h State brokendown by tank age and

« protection status. The ORD report contains data on the number of hazardous substance USTs in 14 •
States (EPA. 1991, p. 14,Table I) and estimates thatall hazardous substance USTs comprise
approximately one percent of the total tankpopulation. (EPA 1991, p. 4 and EPA 1991,
Appendix A). Using this assumption, the number of hazardous substance USTs was estimated for the
remaining States using data from the total number of USTs by Staite in the annual OUST'suiveys.
The tank age and protection status for thehazardous substance USTs in all States was then estimated

• based on the OUST survey data.
s

• In estimating the age ahd protection stams of USTs, the method, relying'on an appro^
developed by Bueckman et o/i, first assigns tanks to agecategories andthen subdivides

' categorized tanks into two groups: protected {uid unprotected. These stq)s were performed using
data on tank characteristics that were collected as part of the OUST survey. The age categories to
which tanks are.assigiied are: 0-5 years, 6-10 years, U-15 years, 16-20 years, andgreaterthan 20 "
years. A tank was considered protected if it was classified as having cathodic protection, having, an
interior lining, being construct^ of fiberglass-reinforced plastic, or having other protection. It is
important to note that this prot^ion status simply indicates compliance with petroleum UST *
regulations; and does not indicate compliance wiUi the more stringent secondary containment
protection status required for hazardous substance USTs by 1998.* If the tanks protection status was
"none" or "unlOTOwn," then it was classified as unprotected. Theeffeaive lifeof a taiik is assumed to

-be 20 to 25 yews, irrespective of protectionstatus.

The OUST survey of USTs undertaken in 1991 is taken as an indicator of the number, age
distribution, and protection status of USTs by Stateat the beginning of 1992. For Stat^ notcovered
by the ORD report, these "1992" data on the number of tanks'have been compared with the "1990"

. data used by Bueckman et al. as a check onconsistency. In those.instances where thetwo data sets
were not consistent, the 1992 data were used in place of the 1990 data."^ The 1990 data were

According to 40 CFR 280.21, all existing tanks are required to be upgr^ed, or protected, to
prevent releases due to structural failure or corrosion by December 22, 1998.

' For several states, the 1992 number of tanks reported, either m total or for a specific age
category, was significantly larger than the 1990 number of tanks; Because the 1992 data are more
current, they are assumed to be relatively "more correct" than Ae 1990 data.. Hence, the 1992 data
were used- to adjust the 1990 input datasfet.'
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replaced in whole or in part with the 1992 data for the following States: Alaska, California, Georgia,
Hawaii, K^sas, Kentucky, Louisiana, Maryland, Michigan, Nevada, New Jersey, Puerto Rico, and
Wisconsin. Jhe assumption that one percent ofliSTs contains hazardous substances was then applied
evenly across the tank age and protMtioh status categories for the Stetes not covered by the ORD
report to produce estimates of the numbo' of tanks containing hazardous substances ineadi age-
protection status cohort for each State inthe bases year. The distribution ofStates coveried'by the
'ORD report was assumed to be the same as the distribution for all other States combined. The
estimated number of hazardous substance tanks in. 1990 by State, age, and protection status is
presented in Exhibit 4-1. (This exhibit does not ^dress tanks after the projection period ending in
1999 because, as discussed in Section 4.3.2, all hazardous substance USTs musthave secondary
containment protection by the end of 1998 and all such tanks are assumed to have no relies
requiring off-site waste management.)

. The tanks in each age-protection status cohort are then "aged" over the projection horizon by
five year intervals using assumptions developed by Bueckman etal for petroIeuni USTs. Although
Bu^kman etal also developed an algorithim to age the protected tanks, it is not used in this
methodology. Protected tanks, as noted above and discussed further below, are assumed to have no
releases and therefore do not create a demand for off-site waste management. •

In their aging, unprotected tanks may be subjected to one of four actions during the projection
period: ' . . •

• Remain open without upgrading (until the end of 1998, the regulatory deadline for
second^ containment protection);

Close according to formal closure procedures without being replaced;
Be replaced with a new prot^ted tank; or

Add protection and thereby become a prot^ted tank.
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aihibit4-l

Estimated Number of Hazardous Substance USTs
byState, tank Age,, and TankProtection Status

• Protected Tanki -Unp^teded Tanks
State 0-5 6-10 11-15 16.-20 > 20 0-5 6-10 11-15 16-20 >20

years years years years yew years years , years years years

Alabiinu • 3 • 8 • 4 6 • . 2 ' I 2. 2 3 1

Aluka . 0 0 0 0 0 1 5 1 0 • 2

American Samoa 0 0 0 . 0 0 . 0 0 0 0 0

Arizona 4 1 0 I 0 7 5 2 5 ' 2

Arkaiuat 3 I 2 I 0 3 2 5 I 0

Califoniu 42 56 54 • . 40 " 333 66 92 .88 65 1858

Colorado 3 •I 2 1 I 4 7 12 6 3

Connecticut H 18 17- 15 50 2 6 8 6 ' 39

Delaware 0 0 0 0 1 1 1 1 0 ' 8

Dictrict of Columbia . I 0 0 0 0 . 2 I 1 0 • 2

Bonda 5 5 * .5 3 10 5 11 13 12 43

Oeoisia 10 10 • 35 1 2 3 3 16 1 . 1

Guam 0 0 0 0 0 0 0 0 0 0

Hawaii 0 1 0 0 0 0 2 1 0 1

Idaho .4 0 2 0 • 4 3 0 5 1 14

Dlinoia 86 .. 94 86 71 76 63 231 339 382" 631

Indiana 16 23 19 22 . 121 18 25 26 31 205

Iowa 3 5 3 3 3 1 9 8 8 8

Kansas 1 0 1 0 I 0 3 0 14

Kentucky' 3 0 0 0 3 . 4 1 1 1 19

Louisiana 0 0 0 0 2 0 0 0 0 5

Maine 8 .30 . 56 12 82 0 0 0 0 4

Maryland 7 2 1 2 4
,

16 10 19 42

Massachusetts 3 1. 1 •l- 1 4 "3 5 7 8

Michigan 17 7 7 • 8 10 21 43 . 58 67 111

Minnesota 5 iS 10 5 22 1 6 7 3 27

Mississippi lo 4 3 2 1 4 9 13 6 4

Missouri ts 20 9 T 16 18 46 28 22 • 58

Monuna • S 1 1 I 4 \\ 7 9 24

Nebraska 3 I •o" 1 I I 2 I • 3 6

Nevada 1 0 0 0 0 2- 0 2 0 2

New Hampshire 3 1 1 0 0 3 • 8 • 7 5 3

New Jersey 18 . 13 11 9 16 16 30 31 28 - 57

New Meuco I 0 0 0 0 - \ . I I I I

New York 31 19 41 13 . '24 62 143 145 190 299

Nonh Carolina 32 58 80 • 33 50 8 19 . • 33 17 43

North Dakou 2 1 0 0 0 3 3 * I 0 I

Northern Mananas 0 p 0 0 0 0 0 0 0^ . 0
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Exhibit 4-1 (continued)
Estimated Base Year (1990) Number of Hazardous Substance USTs

by State, Age ofTank, and Tiank Protection Status

State.
. . \

Pirotected Tanks Unprotected Tanks

0-5. (-10 11-15 16 - 20 > 20 0-5 6-10 11-15 16-20 > 20
• • years years years years years years years . years years years

Ohio 21 23 22 18 17 20 18 34 34 75

OkUhoma 2 1 * 1 1 3 9 7 5 7

Oregon I •4 2 2 1 15 11 9 17

Peiuuylvania 16 6 6 6 35 . 42 70 48 94

Pueit« Rico 5 2 4 1 0 5 4 12 3 1

Rhode Island 2 2. 2 1 1 . 3 4 5' 4 10

South Carolina IS 26 6 6 .•12 6 26. 6 ' 8 18

South Dakota 0 0 0 0 •0 0 2 4 1 . 1

Tennessee 6 1 I. I •• .3. 8 8 •' 11 . 12 28

Texas ' II' 31 '29 It 25 11 72 84 32 92

Ulah 3 I- 0 0 1 2 5 1 I 9

Vennont • I 2 0 2 0 0 • 1 0 1 0

Virgin Islands 0 0 0 0 0 0 0 0 0 0

Virginia .20 5 5 2 5 38 58 58 32 83

Washington 4 3 7 3 12 4 8 20 10 • 43

West Virginia . I 1 1 I 2 3 4 • 3 5 ;i

Wisconsin • 13 14 13 18 16 • 13 31 38 55 58

Wyoming 3 1 0 0 0 • 4 3 0 2 I .

Touts 486 519 520 327 943 512 1056 1245 1161 4094
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After tank protection is determined, the tanks are advancedto the'next agecategory and regrouped
into protected and unprotected tanks. ...

The assumptions lised in this aging process are presented in Appendix A of the report by •
Bueckman et al, ^d are reproduced here as Exhibit 4-2. The exhibitshows the portion of existing
protected and unprotected tanks of various ages that will be subject to oneof the av^lable actions .
during certain time periods. •For example, the exhibit sho.ws that of all unprotected tanks'age 0 to 5
years during the period from 1990to 1994, 60 percentwill remain open; 7.5 percent will close, 2.5
percent will be replaced, and 30 percentwill be protected during that period. (See Bueckman et al.
report for an explanation of how these percentages were derived.)

Accepting this algorithm results in the following assumptions and constraints: tanks
containing hazardous substances will behave (perform, age and degrade) like tanks containing
petroleum, new tanks age 0-5 years are limited to replacements, "no significant growth in the demand
for USTs is anticipate over the time periodcovered in this estimation" (Bueckman et al., p. 29), the

. majority (96percent) of all closures will occur between 1990 and 1999 based on the assumption of
compliance with existing regulations (Ibid., p. 27), and 30 percent of all unprotected USTs will have
been upgraded or replaced after five years.® (Ibid., p. 25) As noted ^lier in this section, the UST
regulations require that all USTs be protected and have secondary containment by the end of 1998
and, therefore, the model assumes that no unprotected tanks will exist after 1998.

4.3.2 The Percentage of USTs with Releases

To projea the percentage of hazardous substance USTs with releases ineach time period for.
each State, EPA adopted the release rates and approach used by Bueckman et al for unprotected
tanks. They assumed that age will affect the probability of tank failure and that "a release can occur
from a spill, an overfill or a leak and may be aboveor below the ground." (p. 37)

The release rates for unprotected tanks by age cohort and protection status are shown in
Exhibit 4-3. These factors represent the Bueckman report authors' synthesis of information from a
variety of sources, with particular emphasis given'to tank testing information and cause of release

Exhibit 4-2 .
Assumptions Us^ in Aging the UST Population

(Portion of USTs)

Unprotected Tank
Age (years)

Remain Open Close Replace ' Add Protection

0-5 0.60 0.075 0.025 0.30

6-10 0.60 . 6.075 0.025

>

0.30

11-15 0.60 o!io 0.15 0.15

• The speed with which any action is taken over time is controlled by the figures presen^ in
Eidiibii 4-4. Ifnew data suggest that the rate ofupgrading or replacing unprotected tanks will be
greater than 30 percent during the period from 1990 through 1995, this can be reflected in the model
by changing the appropriate aging algorithm parameter.
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•Unprotected Tank
Age (years)

Remain Open Ctose Replace •Add Protectioo •

16-20 . 0.60 O.IO 0.25 0.05

>20 or unknown. 0.06 0.40 0.60 0.00

Unprotected USTsi 1995-1999

0.5 0.00 0.00 0.00 0:00

6-iO . 0,00 0.10 0.20 6.70 -

11-15 0.00 . . 0.20 . 0.50 0.30

16-20 • 0.00 0.25 0.70 - 0.05

>20 Or unknown . . 0.00 0.30 0.70 0.00

Remain Open - Acdve or inactive tank, registered status is "q)«n."
Close - Formal closure procedure, servicesof the UST are not r^laced. •
Replace ~ Services ofan UST that was closed arere<^ned with a new tank system onthe ^me site or elsewhere. »
Add Protection •• An unprotected USTmay be upgraded or retrofitted to obtain protected status.

information.' Weighting these release rates bythepercentage of tanks found in the-applicable ^e
status cohorts for a particular time period produces a setof weighted release factors thatare then
applied to the total number of tanks In that time period ineach State." The result is the number of
USTs within each age group in each State that have releases- in theparticular time period. These
numbers are then summed to yield the total number of USTs with releases in the time period.

For protected tanks» EPA used an j^proach to account for the added protection provided by •
secondary containment/® which according to Bueckman et cd. "may reduce.release rato tovirtually
zero." (p. 104) The hazardous substance UST prot^tion standards require secondary containment •
systems that will.(l) contain released regulated substances until they are daected and removed, and
(2) prevent the release of reflated substances to the environment a! time during the operational
livM of those systems." Under'these conditions, the probability should be close to zero that a
release froip a protected hazardous substance UST system would contaminate soil or groundwater.
All hazardous subst^ce USTs must comply with these standards by December 22, 1998. Therefore,
for purposes ofestimating generation ofhazardous waste from hazardous substance UST cleanups, the.

'See, for example, EPA 1987a, EPA 1987b; and the discussion in Bueckman etal„ pp. 37-40;

In the preamble "to EPA's proposed technical standards for USTs, secondaiy containment was
defined as "ia system installed around an UST that isdesigned to prevent a release from migrating
beyond the secondary containment system outer wall (in the case ofa double-walled tank system) or
excavation area (in thecaseof a lineror vault system) before the release can be detected. Such a
system may include, but is not limited to,, impervious liners (both natural and synthetic), double-walls
or vaults." {S2 Federal Register \T112^ k^n\ \ly }9VI)

" 40 CFR 280.42(b). According to 49 CFR 280.12, "UST system" is defined to include the ^
underground storage tank, connected underjground piping, underground ancillary equipment, and any
containment system. ' , • * • "
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current methodology assumes that nohazardous substance UST systems will have releases beginning
in \999.

Exhibit 4-3

Release Rates for Unprotected Hazardous Substance USTs
Over Fiv€yYear Projection Period

Ag^ Cohort (fank fige in y^rs)

0-5.

6-10*

11-15

16-20' .
N

>20

Release (% of ail tanks)

0.5

0.5

.5.0

10.0

25.6

Source: Bueckman'e/a/., p. 39.-

4.3.3 Volume of Hazardous Waste Generated and Managed Off Site

Capacity assurance planning requires projecting the volume of hazardous waste (e.g.,
contaminated soil) requiringoff-site (i.e., commercial) treatment .and disposal. The methodology
assumes an average of 150 cubic yards of con^inated soil excavated and-managed off-site per
le^ing tank. TTiis estimate relies ondata from estimates for petroleum USTs. First, using.data from
the Bueckman report, a weighted average of 280 cubic yards was estimated to be remediated and
managed off site per release site. Applying a tanks releasing-per-site conversion factor weighted by
the number of tanks in each age and protection status category and their release rates to this volume,
approximately ISO cubic yards of soil was estimated to be excavated and managed off siteper release.

" See Bueckman et al. Using data from the EPA Computerized On Line Information System and
best engineering judgement, the Bueckman report calculated lanks-per-site conversion factors for each-
age and protection sutus oftanks. We weighted these factors according to the baseyear (1990)
population oftanks and projected release rates to develop a tanks releasing-per-site conversion factor.
Specifically, the Agency multiplied the number ofunprotected tanks in each age category in Ae
baseyear by their respective release rates to determine the total number ofreleases projected in each
category (tanks x releases/tank = releases). Then the Agency multiplied the number of.releases in
each category by the releases per contaminated site factor from Bueckman .et al^ added the results for
all age categories, and divided the sum by the total number ofreleases for all categories ((releases x
releases/site)/releases = releases/site). The resulting factor, approximately 1.9, represents the
average number oftanks releasing at acontaminated site. This number is relatively high because a
large fraction ofreleases are at old sites where more than one iJtok has had a release.
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4.3.4 Allocation of Wastes to CAP Management Categories

EPA predicted the practices that would be used for managing hazardous waste gener^ed from
UST cleanups based on information provided in the Office ofReseardi and Development's rejport.
(EPA 1991) Based on that report, excavated waste will be contaminated predominately with organic
solvents. Organic compounds (including solvents and monomers) were stored in81 per<»nt ofthe
•tanks that contained hazardous substances. Ofthat81 percent, 60 percent is acrounted for.by five
common solvents: ^etone, toluene, methanol, xylene, md.methyl ethyl ketone. (EPA 1991^ pp. 13-
14) Using this information and the knowledge that contaminated soil would likely be contaminated
with only one constituent, '̂ -EPA predicts the following breakdown ofwaste management practices:

• Incineration and iMdfili . 80%

• Incineration followed by stabilization
and landfill . 10%

• Stabilization and landfill 10%

100%

This approach assumes that the residuals ofincineration and stabilization are managed in
RCRA. Subtitle C landfills. The rationale for this approach is that the vast .majority of one-time
hazardous wastes from hazardous substance UST cleanups are likely to be RCRAjisted w^tes,
residuals of which are hazardous wastes under the derived from rule (40 CFR 261.3(c)(2)(i)).
(Treatment residuals ofcharacteristic wastes, on the other hand, are not hazardous wastes if they no «
longer exhibit acharacteristic ofa hazardous waste.) EPA believes that wastes from hazardous
substance UST cleanups are list^ wastes b^use USTs contain commercial chemical products, which
are most likely to bear Por U listed hazardous waste codes (e.g., off-specification, discarded, or
spilled products) under the RCRA waste identification system. (EPA 1991)

EPA recognizes that these assumptions, because they do not allow for incr^ing use of
recovery technologies or on-site remediation technologies, may overstate future demand for RCRA
hazardous waste treatment and disposal capacity.' EPA has identified a growing trend towards greater
use of on-site treatment technologies such as soil vapor extraction (SVE) and bioremediation for soil
contaminated with haz^dous substance; particularly volatile organic compounds. Also, EPA's
Office of Underground Storage Tanks has been undertaking acampaign'to encourage and greatly
incre^e the.use ofon-site technologies at UST cleanups wherever feasible with the specific goals of .
decreasing the costs of cleanups and reducing the amount ofcontaminated material that must be
disposed of off site. In fact, new technologies, primarily used on site, might substanti^ly reduce tlic
"ne^ for off-site treatment in the fiinire.

" Most UST cleanups will address a rele^e from asingle .tank, wh^re multiple tanks have leaked;
they are likely to have contained thesame chemical product. • .
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5. STATE AND PRIVATE CLEANUPS

5.1 INTRODUCTION

, •This chapter presents themethodology EPA used to estimate the total amount of one-time
• ' hazardous waste generated from State and privafe cleanups for the years 1992 through 2013 on a
. State-by-State basis. 'State and private cleanups ire site remediation activities that are conducted and
• overseen-by State and local agencies and private firms, excluding Superiuhd remedial and removal

actions, RCRA Subtitle C corrective actions, and UST cleanups.

5.2 ^ DATA SOURCES . . «

EPA used the following three data sources for estimating ohe-iimie waste volumes from State
, and private cleanups:

. ^

(1) EPA Superfurid remedial action-waste estimates from Chapter !•;

(2) EPA RCRA corrective action waste estimates from Chapter 3; ' •

(3) Preliminary EPA projwtions ofthe national volumes of contaminated media
• generated annually that were prepared in support of thedevelopment.ofa the

not-as-yet proposed Hazardous Waste Identification Rule (HWIR). (See ICF
1992a, ICF 1992b. ICF 1992c, and ICF 1993b.)

The first two soured. Chapters 1 and 3 of this report, contain EPA's one-time waste
projection methodologies and results for Superfund remedial action and RCRA corrective action waste
estimates.^ The Slate and priyate cleanup methodology also uses these estimates'in conjunction with a

• ratio ofState and private cleanup volumes relative to Superfund remedial action and RCRA corrective
action volumes that were developed from EPA analyses for HWIR. These analyses included the use
of the decision science technique of expertjudgment elicitation to estimate the volumes of
contaminated' media generated annually, including nationaJ-level estimates for State and private
cleanups., Superfund remedial actions, and RCRA corrective actions."

5.3 METHODOLOGY .

The methodology for estimating one-time waste yolunies from State and private cleanups
. consists of three steps. . •

5.3.1 Idenlify Ratio of Cleanup Volume

As part ofan analysis to predict the quantities ofcontaminated media potentially affect^ by
HWIR. EPA prdjected.the annual generation ofcontaminated soil from Superfund remedial actions,

. " See Spetzler, C.S. ^d Stael Von Holstein, C.-A.S., "Probability Encoding in Decision
Analvsis," Management Science, Vol. 22, No. 3.; Stael Von Holstein; C.-A.S. and'Matheson, I.E.,
AManual for Encoding Probability Distributions, SRI International, Palo Alto, CA., 1979; and .
Morgan, M,G. and Henrion, M., Uncertainty: AGuide to Dealing with Uncertainty in Quantitative
Risk andPpUcy Analysis, Cambridge University Press, 1990.

46

NYSDEC OHMS Document No. 201469232-00109



RCRA corrective actions, RCRA closures, State Superfund, and voluntary cleanups. These estimates
show that the volume of w^te from State and privatecleanups is equal to approximately 11 percent
of the volume" of waste froin Superfund remedial actions and RCRA correctiveactions. The.
remainder of this section describes the process that EPAused to develop the preliminary national
volume estimates from which the ratio was derived. • • '

EPA used a two-part process to develop the national volume estimates. First, EPA reviewed
availabledata sources to develop initial estimates of contaminated media volumes. Secondly, EPA
conducted structured interviews, using, expert judgment elicitation and, a decision science technique,
10 revise the initial estimates.

Calculate Initial Waste Volumes

. To calculate initial waste volumes for several sources of contaminated media and for each
type of cleanup, EPA developed the following key parameters:

» \

Number of sites nationwide;
Percentage of sites with contaminated media;
Pace of remediation;
Average volume of contaminated media per site; and
Portion of.the volume excavated.

"Foreach type-ofremediation, EPA derived initial estimates for each parameter from review of
various data sources. Foir example:

CERCLA Remedial Actions. Estimates of the total volume of soil from
CERCLA sites were based primarilyon Records'of Decision (RODs) from
1989, 1990; and 1991. The total number of CERCLA sites was estimated
using the Comprehensive Environmental Response, Compensation, and
Liability Inventory System (CERCLIS). The percentage of sites with

> ,contaminated soil was based on a review of ROD abstracts in the 1990 ROD
Annual Report Pi \99\).

• RCRA Corrective Actions. Estimates of the percentage of facilities with
contaminated'.soil, percentage of facilities excavated, and average quantity
excavated werebased on work for the,regulatory impact analysis (RIA) for the
final Subtitle C corrective action rules (ICF 1992c). The value for number of
RCRA facilities was estimated from .the Resource Conservation and Recovery
Inventory System (RCRIS).

State Superfund and Private Cleanups. Finally, the total number of State
Superfund and voluntary, cleanup sites was estiniated using State and, Private
Sector Cleanups (Day, S.M. a[) and professional judgment was used to
estimate values for the other parameters.
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Elxpert filidtation . , ' '

Expert elicitation wasused to revise the initial estimate on thequantities, of contaminated •
soil.V^ For each remediation category, EPA identified individuals with expertise in thevarious '
remediation categories. These experts were asked to review the initial estimates of contaminated
volumes and provide their own estimates and associated confidence .inteiyals for each of the
parameters, used to construct the estimate. Inthose cases where the expert disagreed with the initial
estimates^ EPA substituted theexpert's judgments for the original figures. When the expert agreed
with or had no basis to modify the initial estimates* EPA retained the original figures.

The experts* responses were usually given m terms of subjective probability distributions.
Experts were asked to provide high, low, wd mean estimates. EPA inteiyiewers Aen askied ^e
experts to judge the percent chance that the actual number would fall above orbelow the estimate.
For example, an expert might estimate a low value with a 10 percent chance thatthe actual number
would fall below the^timate and a high value with a 10percent chance thatthe actual number would
fall ^bove.the estimate. These ^timates and confidence intervals were used to derive a normal
statistical distribution with a mean (i.e., a standard bell-shaped curve), ^en theexpert provided
only a low and a high number, EPA assumed a uniform distribution between the two extreme values.
That is, the actual number was equally likely to occur at any. point between the estimates, rather than
at a mean. These estimates were then entered into Demos, a probabilistic modelling software, to
generate and mathematically manipulate the probability distributions.

Demos generated and plotted distributions ofvariables that depend onother probabilistic
values by taking i^dom samples ofvalues from each input distribution. For instance^ the annuM
quantity ofcontaminated soil from a given source (e.g., Superfiind remediations) isequal to the total
contaminated soil generated by that source multiplied by theassumed pace of remediation. The total
contaminated soil generated is a probabilistic value and the assumed pace of remediation isa given
value. Demos calculated the annual quantity ofcontaminated-soil bygenerating a random value from
the diistribution of the total contaminated soil generated and multiplying it'by theassumed pace of
remediation. By repeating this proems 20 tiroes, Demos generat^ aprobability distribution for the
annual quantity ofcontaminate soil. In this way. Demos generated cumulative distributions for each
source category. . ..

Inaddition, EPA's methodology includes an adjustment to account for the potential use of .
Corrective Action Management Units (CAMUs) at Superfund remedial action and RCRA corrective.
action sites. For Superfund remedial action projections, the methodology reduce the demand for off-
site management by 43% for all States, This adjustment is based on past work for tiie RGRA
corrective,action RIA. . • ' . "

. Exhibit 5-1 below presents the annual median estimates (and thecorresponding percent of
total soil) for each of the source categories. The estimate for corrective action is not based on the
results of HWIR expertelicitation, because those results assumed the use of CAMUs. Instead, the*
correctiveaction figure of 1,700thousand tons per year is basedon EPA analysis conducted for the

S^ ICF Incorporated 1992a and 1992b for further detail on this approach. In addition, ICF
1993b identifies theexperts, who were interviewed and EPA's current plans for refining theestimates,
primarily to develop five-year, instead of 20-year projections.
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CAMU final rule. The results in Exhibit 5-1 are notdirectly comparable to the CAP projections
presented in this and other chapters for two reasons:

(1) The volumes in Exhibit 5-1 represent all excavated wastes/whether they, are managed
onsite or of&ite. Incontrast, the'CAP projections address wastes managed of^ite
only- . \

(2) The volumes in Exhibit 5-1 represent contaminated soil only. The CAPprojections
address contaminated soil and other types of one time waste (e.g., debris).

* * ' . * **

Exhibit 5-1 . ;
Annual National Volumes of Containinated Soil Generated

Projected by Preliminaiy HWTO Analysis

Source of Contaminated Soil Annual Volume

Generated

(thousands tons)

Percent of Total

Superiiind Remedial Action 900 31

RCRA Corrective Action 1700 59

State Superfund 90 3

Voluntary' 190 7

Total • 2880 100

As shown in the exhibit above, State and private cleanups comprisj5 approximately 10percent
of the total volume of contaminate soil.^^ Using the data presented ^ove. State and private
cleanup waste represents 11 percent (10/90 x 100) of the combined volume of Superfiind remedial
action and RCRA corrective action wastes. As described below, this ratio was applied to CAP
projections for Superfund remedial actions and RCRA corrective actions to project state-by-state
volumes for State and privatecleanups. ' .

5.3.2 Apply Ratio to Superfund Remeidial Action and RCRA Corrective Action Projections

As shown in exhibit 5-1, State and private cleanups represent 11 percent ofthe combined
volume of Superiiind remedial action and RCRA corrective action wastes. Thus, theone-time w^te
projection methodology for State and private cleanups multiplies the projected annual aWage volume
for Supei^nd remedial actions and RCRA corrective action w^tes (presented in Chapters 1and 3of
this report) by 11 percent.

This methodology assumes that the relative amounts ofcontaminated soil at Superfund remedial
action, and State and private cleanups are the same as the relative amounts ofall types ofone-time

' wastes (e.g., contaminated soils md debris) generated atthese cleanups. This simplifying assumption
was us^ because data on one-time wastes other than contaminated soil are not available for state and
private cleanups. - • '
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This method assumes that if a State has a high Oow) volume of waste managed off site from
Superfiind remedial actions and RCRA corrective actions^ it will have a high Oow) amount of State
and private cleanup waste mtoaged .off site. EPA believes that this assumption is reasonable for
several reasons. .

• A Statewith a relatively large volume of Superfund remedial action waste is
likely to have a relatively large volume of State and private cleanup waste.

• A high volume of waste generated by Superfiind and RCRA cleanups will tend
to bepositively cclrrelated with die presence of certain industries that generate
large volumes of hazardous waste (e.g., chemicals, manufacturing). EPA
believes that the volume of waste generated by State and private cle^ups is
also likely to be positively correlated with these sanie industries.

• Under the Superlund and RCRA programs. States.have-some input into
•decisions affecting the volume of waste managed off-site, such as the choice
of on-site or off-site remediation technologies. EPA believes that States are
likely to be consistent in such policies between their Superfiind and RCRA
programs and State and private cleanup programs.

Because the methodology depends on the output ofthe projection approaches for two other sources of
one-time waste, the estimates for State and private clepup waste necessarily e^mbrace all the relevMt-
assumptions used in these, other methodologies. . ' ' . . . ,

5.3,3 AllocateWaste Volumes, to CAP Management Catteries ' .

EPA allocated State and private cleanup'waste to CAP Management Categories by assummg
that this waste is managed similarly to the waste from Superfiind remedial actions. This approach is
reasonable because State Superfiind cleanups, for example, are often conducted at inactive or
abandoned facilities contaminated by a variety of hazardous, wastes, like federal Superfiind remedial
actions. '

Combining this assumption and the prior step in tiie methodology, EPA allocated State and •
private cleanup waste to CAP Management Categories based on the. combined Superfiind remedial ^
action and RCRA corrective action waste volumes managed in each Category in each state over the
periods 1992 to ^1999 and 2000 through 2013. For example, ifa state incinerated an average of
1000 tons/year of. Superfiind remedial^ action and RCRA corrective action waste fifom 1992 to 1999,
EPA assumed that the state incinerated an average of 110 (1000 x .11 tons of State, and private waste
over the same period. .

' In this calculation, EPA used state-by-state average of the volume of Superfiind remedial
action waste and RCRA corrective action waste in each CAP Management Category for the projection
periods from 1992 to 1999 and -2000 to2013'to reduce the impact of the significant year-to-year
fluctuations in the projected volumes of Superfund and RCRA corrective actions waste in many sutes.

•That is, annual,state and private cleanup volumes in each state were summed for each CAP
Management Category in each proj^tion period and then divided by eight and 14 years respectively
to derive an annual combined average volume, which was then multiplied by I I percent.
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OHE-TIKE HASTE: REQUIBED CAPACITY BY SOURCE. CAPS HANACEHENT CATEGORY, AM) BY YEAR
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ONE'TIME mSTE: BEQUXRZO CAPACITY BY SOURCE. CAES HAHASEKanr CATEOORY. AMD BY YEAR
(SSQRT TOMS)

ARXARSAS

SUPERPURO
RQIZDIAL
ACTION

SUPERFUHO
RSnVAL

ACTlOli

PCBA

COSBECTIVB
ACnOH

BAZARDOOS
StIBSTARCB
USTS

STATE &
PRIVATE
PROGRAHS

all sources

I W93 1999 I 2013

IRCIHE8ATZ0N f 412| 312

STABXLIZATXORI 111 3S1| 289

LAROPZLL I i6| 5S6| • 421
COM. LARDPIU^ 3^ 3.37l| 9.270
INCIHERATIOH | 111) 116f 119

STABILIZATX0H| 2S^ 270j 277
LARDPZU I 190 1981

^cuH. lardpillI • ;sao| i.369| ♦,4ie

XKCZnSATXOli I - 0| S0.119| 12.908

204

STABZLZMTI(»j 0|̂ 21.23^ 18-.201
LARDPILL S3^ .. • 493
CUH. LARIIP1LL|
IBCXHERATZOH I

STABILIZATION(

LARDPILL . 1

CUH. lahdpillI

CUH. LARDPlLlj
IRCIRERATIOR |.

LARDPILL I , ^
CUH. LARBPlLLj 1,10«| 10.254| 30,408

01 3.a3S| ' 12.941

210| 11S| 0

47r .24'' 0

2571 . 0

. 1.360| 1.360

2,S04| 2.504j 1,445

»»l

1,77^ 2.021

. 90\ 121

180| 719| 2.418

2.838|. 33.26?! 14.784

2.088| 23,8831 20.787

353| l.S2S| . 1.440
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ONE-TIHE WASTE: REQUIBEO CAPACITY BY
(SBm!

COtWECTICUT

SOUS^fe|APSiOR^pr HMUfiOim CATBOQIiy. ARD BY YEAR

'

1 1993 • j 1999 1 2013

- SUPEIiFUlfi)
RBtEDIAL
ACTIGR

ZHCIHERAnOH 4941 370

STABaZZATZOIl| 430) 322

1 . LAMSFILL 1 655) 492

' N CUH. lahsfzllI 3.933] 10.815

*
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IRCZMERATIOII |- ' ll\_ 93
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|. •_ -+
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•
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1.11*1

63)

5.568)
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894

LAHDPIU. 1 32S|̂ 759) . 860
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• STABZLZZATZOlfl 163) "! 0

• ' ...
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PSrVATE
FROGSAMS

mCIRERAIlCM
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•
CUM. landfill! ' 2.9871 15,042) 38.261
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\

GKE-TXME WASTE: ReQUWED CAPACITY BTr SOUB|^QtfS(sob^H}
DISTBXCT Cr COLUKBXA

HAMAOSKBHT CATEQCAY, AHD BY YEAR

1 1993 1 l;i99 1 2013 *

SUFESFUSD '
SEKBOIAL
ACTIOa

IKCXSSBATXaS | ;i '• o| 0

StABILIZAIICfl|. 0 .o| 0

LAXOPXLL 1 o| 0

- cm. LARDFZLLl o| o| 0

SUPEBFUKD
REHDVAL

ACTXOM.

mClRERAXXOB | «| ol 0

STABXLIZATXOHl Q ol 0

LAMPFILL 1 oT 0
/

CUM. LAia>PXIX|' '1 0 0

BCSA
OOBBRCTIVE

ACTXCM

mcxKERAnai | o| 0| 0

STABXLXZATXONI 0| 0

LARDFILL | A 0

CUM. LAHDFIU.I' q| 0| 0

BAZABDOUS
SraSTAMCE
USTS

mCIHERAfXCH 1

SIABXLIZATIQfll "1

2t\
♦—

5|

0

0

LAHDFXLL | '"25\" 0

CIM. lahdfxllI !?U 2761 276

STATB « • ZRCllBRATXai 1 o| 0

PRIVATE
fmOBAMS stabxlzzatioh) !i o| 0

LMiDPZLL 1 0 . ol 0

CtM. LASOPlLLl o| 0

ALL'sources IHCIHERATIOII ( Si| 111 0

• STABXLZZATXOHl :.jL. 0

LAKBFXLL | «»i 25| 0

CUM. lardfillI m( 2761 .276

10
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ONE-TIME HASTE: . REQUXftED CAPACITY BY SOURCE. CAPS HAHAGEKBHT CATEOOfty, AMD BY YEAR
.(SBORt TOIIS)

FLORIDA ,

1 1993 1 1999 1 2013

SUFERFUHD
ROffiDXAL

ACTICM

ncIHERATXOllJ^ 3281 10,274| 7,788
STABIUZATIOSj^ ' 269| 19.823| U.935
LARDPXLL |. 402| 16.ISO | 12.213

CUH. LAibFILiJ^ 803| 97.703|̂ 2̂68,683
SUPERFURD •

REMOVAL
ACTION

IKCnSRATIOII^ kll^ 429|̂ 440
STABXLXZATiO^ 9S8|̂ l.OOlJ 1.028
LAHDFILL j. * »OSj 736j 7S6
CUH. LARDPXUl l.«10| S.827| 16.410

CORRECTIVE

.IRCIRISATXall 1 0|. .4.397| 4;523

STABILXZAXIOH 1S.884| • 's,295| " 9.077

LAHDFILL 1 6^ 87| 94
cm. LAKOFXLLj ISlj 65Sj '1.964

ACTIOM

* /

BAZARDOIIS

SDBSTAHCE

USTS

IKCXRBIATION | 434| 163j • 0
STABlUZATIOtll 96| 36l 0

LARDPXLL ' 1 930| 200| ' 0

CUH. LAMDFIL^ 1.060| 2.258| 2.258
STATE &'
PRIVATE
EtoSUtMS

ALL SOURCES

XRCXRERAnOH |. 1.203j 1.203| 1.337
sTAsaizATiQ^ ?:"!
LARDFILL | • 1.9Sl| l,33l| ^ hUl
CUM. LAMDFXLLi " io.647j - 29,297
IHCIBERATXOM { U,4«7| 14,088

STABILXZATXOHj^ 19.69328,64027,648
L^FXLL 1 3.0S3| 18,504) 14,394

CUM. LARDFILLj 6.066| 117.090| 318,613
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OHE-TIHEHASTE:REQUIREDCAPACmBTSOORCSHC^
(SBORT^B

KMUfiBHENTCATEGORY.ABDBTTEAR

OEDSGZA

.1119991•2013

SUPERPUMD
REMEDIAL
ACTn»

mCIRERATKM|oji.0S7|800
STABZLIZATIOtrj^"0|7.776|•3,832
LAHDFILL|0|2.48l|1,861

cm.LAHDPlLLlG|14.ft86|40,936

SUPERFUHD
RBCVAL
ACTIOM

i

IKIMERATIOHjS2l|S4S|SS9
STABILt2ATICir|̂1.2161.1.27111,304
LARDPm.1a99|-•93419S9

CUM.LANDFILLj1.789|7.396|20,828
RCRAIRCMBRATIOII)1.026|'0|880

ACTIONSTABILIZATimj^0|S.37l|9.207
LAHDFILL|0|77S|S81

on.LAHDPlLLl0|.4.6S0|12,789

HAZARDOUS,
SUBSTAKCE
USTS

IHCIIffiRArtOlt15S3|309|0

STABILtZATIONi123|69|-0

LABDFILL|-67^37710

COM.LAHDPlLLl1.35l|3.614|.3.614

STATEft
PRIVATE•
PROaUtfS

ALLSOURCES

IMCIHEBATIOM|

STABILIZATIC^-
LAlOPiu.I'

CUH.labdpillI

IRCIHERATIOB|

STABItZZATIOKl

lahdfillI
CUN.LARDPILL-j•

i.072|
26S|

~S30|

2.«ll|

i.83S|

3.670|

1.072|

26S|
♦-

2.120)

.2.03S|

1S.558|
+-

4.B33|
+-

32.667|

les

l.«3B

2«S

5;029

2.422

17.982

3.666

63.996

12
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CHE-TIKE HASTE: fiEQaiRED CAPACITY BY
<
' SOUB^^UPS MAKAQQCffT CATEGORY, AND BY TEAR

ILLIROIS

SUFESFflND

REMBOIAL

ACTX08

SUFERFUKD'
BBfiVAL
ACTIOM

SCBA
C08BBCTIVB
ACnQH

BAZABDOOS
SUBSTAKCB

USTiS

STATE &
EUVATB
FSfXSBANS

Î
—

IHCIHERATIOH |

"STABXLIZAXIO^
LAIOFILL I

CtM. LAKDFILL)

IHCIREBATXOH |

STABXLXZATIOIll

LAntPIlL I

COM. LAHDPXLLj^
iHansATxaii j

STABIUZATXOIll

LARDPXU. I ^

cm. LARSFXL^
XNCXRBBATXOH |

• — : -t—

SIABXLXZATXOHI

LAHDPXIi ' I

CtM. l^PXLL) .

XHCnOBATXai^
STABILIZATION
LAHDPXLL

cm. LARBFIU.}'
ntCXRZBATIOH j
STABXLXZATlOitl

LAJffiPILL

cm. umdpxll)

ALL SOURCES

1993 I

3.35^
5.003I

lO.OOftj

7931

983

..A-AVX
14.234|

102.463I

1.905

3.«10|
11.806I

2.624!"
•14.430I

+—

28,860I

13,444I

l.*W|

TiEl.
33.339|

122.«75|
23.394I

46.787I

1999 I

10.085I

9.2«5j
13.2651

89.99S|

• 355|

a28|

6091

' 4,819|

.119.9411

2.540|

19.052I

'S.226|.

6.387)

67.183|

2,874|
13.446|

" 1.*73|
♦-

11.781I

' 37.5ia|
144.24l|

24.274I
♦-

192.430I

2013

•.58S

7.786

11.199

246.387

364

850

625

13.570

. 18.301

102.463

2,177

49,535

0

0

0

67.183

2.930

12.049

1.450

32.085

30,180

123,145

15.452

408.759

16
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ONE-TXHE HASTE: REQOISED CAPACITY BY SOURCE. CAES HAfUGBIBRT CATZGOaY. ARD BY YEAR
(SaOST TOKS)

XNDI.AIIA

= 1 1999 1 1999 ' 1 2013

SUPERFOKD
REMEDIAL
ACTIOa

INCIimilON

SXABXLIZATIORl

"j
Z'SZ

1.143| 860

1,476

LAHDFILL | ' "1 1,602( 1,206

CUM. LARDFIUj . 9.644). 26.522

SUPERFtmD
RBOVAL
ACTIQN

iMcxREfunoii 1 4661 487| 500

SXABZLIZATIORl

UKOFILL I

.1.136| 1,166

"ft... 835) 858

CUM. LARDnLLl . 6.612) 18.619

CORRECTIVE
ACTION

XHCIKEEATIOll | "

STABILIZATIORl IH"
3.131)

15.54l|
4.697

19.981

LAHOFZLL ' | . •1 1.626) 1.219

CUM. LAKDFXLLl Oj 9.755) 26.825

HAZABOOUS

StfBSTABCE
OSTS

illCIllEBATIOS 1

SIABZLX2ATZatl|. 3041 9J\.

0

'0

LANDFILL ( i.«72| 0

cm. LABSFILL| 3.3W 6.543| 6.543

STATE &
PRIVATE
PR0Q8AMS

UCIHERATIOa 1 ""'f" 40l| 607

STABILIZATION|̂ 1.434) .2;344

LAHDFILL 264) 264

CUM. LAKDFIIJLl 328 . 2.110| '5,804

ALL SOURCES XfiCZIIEBATIOV I 5.598) 6,663

stabilization!

LAHDI^

2.83S|

2,750| 4.861)

24.967

3.546

CUM. LANOFZLLl s,soo| 34,664) 84.313

V
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OHE-TIKE MASTE: REQUZKED CAPACITY BY

lOMA

' SOtfl^^APS MAHAGEriEHT CATEOOBY. AMD BY YEAR

'• . 1 L̂993 ( • 1999 ) 2013 •

SUFERFUND •
REMEDIAL
ACTION

INCimSRATIM 1
STABILIZATIOHI

48 .

'Z'j±Z
2,247)

2.022)

1,697

1.527

-•

LAIDFXLL 1

CUM. lardfill]
;s»l 2.824)

17.064)

2.133

46.927

stmRpmtD
REMOVAL
ACTICV

mcwERATiaR 1 7»| 85

STAaXLIZATKail mj. 193). . ' 198

landfill 1 1361 142( 145

CUM. LARDFILLI 271| ' 1,121) 3.156

RCRA

CORRECTIVE
ACTION

IRCinRATIOH i •

STABILZZATXONj 0}

610)

11.149)

523

19.113

LARDFILL | '!... . 171

t CUM. LARDFtLLi . 0 1,597) 3.994

BA2AEbottS
SUBSTAMCC
U5TS

IRC1HERATI{» 1 6S9 • 319) 0

STABILIZATIOHI 1461 - n) 0

. LARDFILL | . 80S| 390| * - 0

V
CUM. lahdfillI l.610| - 3.949) 3.949

STATE &
FBIVATB
PMCatAMS

IRCINERATtON |

STABILIZATlOvj
2341

H

1.080)

234)

1.080)

241

2,255

LARDFILL | 253)" 253) 250

• CUM. larofxllI ' SOS) 2.022] . 5,516

all sources IMCINERATIOH | 1.020) 3.492) 2.546

STABZLXZATZOtrj l.«0) 14.515) 23.093

. LARDFILL | 1.25^
E.sosjr

.3.875) 2,699

CUM. lardfxllI . 25.753) 63/542

18
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QHE-riKE MASTE: KfiqaiBED GAPACm BY
(sbght lOMS)

I, CAPS HAIUGEHBIIT CATEOOBY, M BY YEAA

MARUM ISUKDS

I 1993 I 1999 I 2013
SUFBRFDHD
BBfBDIAL
ACTioa

IBCIRERATIOV ,

STABILIZATICMfj
o|

""oT"'
?l
o|

0

. 0

* landfill 1 . 0| o| 0

COH. lakdfxllI Oj 0| 0

SOFIBFimD
RBO^AL
ACTION

XRCIHEBAIIOH | 99|. 103| ' 106

STABILXSATXaaj - 2301 247

LAMDFILL | 162

CUN. LAHDFIIxj «78| 2,«02| . ^ 7.U9

BCSA '
coRREcrm
ACfXOV

mpXnRATXOII 1

STABXUZATIMI
?i

1

1

O1o
1

1

0

0

LAHDFILL { o| o|. 0

CtM. lakdfillI . '0| o| . 0

BAZARDOUS
SOBSTARCE
USTS

ZMCXHERATIOit j
STABai2ATX0lf| ..,S- o|

0

0

LAHOFHX 1 ^ - of o| 0

- cm. uutuniLl 0| 0

STATE & • IRClMERATXaH | "i 0| 0

PRIVATE
F^OGtUKS . STABIUZATiaHj '! 0| 0

LAKDFIU. • "! o|- 0

AU. SOUBCBS.

CUH. LAMDFlLLj
mcmERATlOH 1

STABXUZATlpRi

99|

230|

1031

2411

0

• 106

247
/

LANDFXU 1 1«9| 177| 162

CUM. LATOFXU.) 6781 2.8O2I " 7.869

23

• i

- 1»
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C^-rZME HASTE: .REQOIREO CAPACITY BY

HARYLAM)

' soimtfftcAPS HAMACTMEMT CATEXXSIY. AKD BY YEAR

1

•o

—

1999 1. 2013

SUPEHFOHD
REMEDIAL
ACTICai

IBCIHERATIOH^ |

STABILIZATiml

16.154}
13.2301

4.439

3.67*5

lamdfiu 1 19,7e7( 730| 5.495

\
— ciM. lambfillI 39.S7S| . 43.9S6| 120,879

•

SUPERPiniD
REMOVAL
iyCTIdl .

IKCmRATIOH 1

STABILIZATZOIll

l9of * 198|.

462) .

203

474

.

* LMiOFIU 1 32S| 3401 349

• CUM. LAMDFlLLj • 65l| 2.690| 7.574

•

RCM

COflRECtlVE
ACTKW

IKCIMERATIOII |

stabilzzatiohI

6521

1,048|

730

1.347

' LANDFILL. | 3S0( 300

CUM. LARDFUj 2,101 - 6.302

HAZARDOUS
SUBSTAKCE
USTS

UClMBRATIOa 1•, . ""HIT" 0

: stabilization!
•

127| 0

LAKDFILL | l.709| • Wlj 0

- OJH. lardfillI 3.41«| 7.623| • 7,623

STATE k
ntlVATE
PROraAMS .

IMCII^TIOH 1 sso| 5501 560

• STABlLlZATIOMl 4B4 484| . 545

• • LA^PILL 1 62^ 623| 628

t _ . -• COM. la^illI 1.247| 4.987I 13,773

- • all SOURCES IHCINERATIOK | 18.292| 2.707| 5,932

- STASILIZATIONl 2.605| 6.042

.
LAKDFILL | 22.449| 2.744) 6.771

CUH. LAHDFILLj 44.8911 61.3571 156.151
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^ ONE-TKME WASTE: REQUIKEO ^ACITT BY SOURCE. CAPS HAMASEMENT CATEOny. AIID SY .TCAII
C8S«tT TODS)

.Hissotmi

ACTIOH.

SlfFERFUMD
BZNOVAL.
ACIIOH

BCRA ^
coenficnvE
ACTION

BAZAROOUS

SOimAIICB
USTS

STATE £
nXVATE
itoaAMS

ALL SOURCES

I 1993 1999 2013.1.
SUPERFUND IHCXHERAnbtt S.200.1 216 1>62
RBSOXAL ♦ ♦ ♦

STABZL12An0li) 4',26S| 1,225

uirorzu I 6.3(9| 406( 1,692

CUH. LAHDFIIxj 12.739| 1S,139| . 41,632
XKCIRSBATIOH ( ' S69|' SS4

SXABILXZAnOHl ' 1.272| 1.32B| 1,364
LAHSFXLL | 93S| 977i 1,003

CUM. LARDFlLLj l.B7l| 7.732| 21,774

XHCXHBBATXOII | 01 2231

i.9as

2B7

StABXLXZATimil ' oj 9,80l( . 16,601

LAHDFIU. I 492| . O)' 70
CUH. landfill) 964

IBCniEHAtlOII j 9621
9641

Til]
1,966

0

STABILXZATIOll ,2ie| . *1011

LAMDFXLL I 1,200| 534|

CUM. LAHDFILLl 2.40l) 5.726| S.726

mCXllEBATXOM j • 176 j 176) 190
STABILIZATIOHj^ 1.019| 1,019| 2;032
LAinFlLL ] 2161 216I 213

CUM.. LAHDFILLl 437}'• 1.746| 4,721

HtCIHEBATlOH | ' 6.903| 1.636| 2,922

STABlLlZATX(ai| 6,773t 13:474| 22,202

LABOFILL I 9,'219| 2,1S0| 3,176

CUM. LABDFXLLi . 16,43l| 31,326) ^ 75,622
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OME-TWIE WASTE: SEQUntED CAPACITY BY
(SBanT

MOHTAHA

SOORCKAlpS MANAGEKEHT CATEGORY. AHO BY YEAR

; 1993 ! 1999 1 2013

SOFERPUND
REMEDIAL

ACnOR

INCINERATION | o| zooj ISO

stabilization! . o| o| 0

LANDFILL ' | o| 13«| 100

CIM. landfill! •o| 0O3|. 2,207

SUPERFUND
BBttVAL
ACTION

INCINERATION 67! 93

stabiuzationI * 203! 212! 217

LANltf'ILL 1 "'1 issj • 160

- cm. LANDPIU! Z9S| .. 1,233! 3,471

WiSA
CORRECTIVE
ACTION

incineration 1 o| ^ ' 0| 0

stabilization! o| o\ 0

*>

LANDFILL | . o! m! 53

cuH. landfill! o| ' -743! 1,405

BAZARDOUS . INClNERATlcm | 0| *o| 0

SUBSTANCE

USTS stabilization! 0l o| 6

• LANDFILL ( 0| 01. 0

• COM. landfill! ._0|_ 2| 5

STATE &
ffUVATE
FKOQIAHS .

INCINERATION |

stabilization]^
an!

622!

31l|
♦—

622|

311

622

. - . landfill 7 1

CUH. laudfillJ.

Jfllj
622|

311!
.--4.—

2.490|

311

6,046

all SOURCES incineration )

STABIUZATIONj

390!

' 825!

602|
-*—

.034!

554

' 640

undfill 1

CUM. landfill!

*6l|

921]
725|

5.269|

625

14.015

30
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ONE-TIHE HASTE: REQUIRZD CAPACITY BY SOURCE, CAPS MANASEMBNt CATBOOKy, ARD BY YEAR
(SBQRT TOBS)

NEBRASKA

- 1 1993 ' 1 1999 1 2013

SUPERPUND
REKEOXAL
ACTXM

INCINERATION

stabilization!
o|
4

37

0

LANDFILL j - Pi 33| *25

• cm. landfzllI ol 199| S47

SOPERFUHD

REKIVAL

ACTIOX

nClHERATlON^ in\_ 119

STABILIZATlONi - • 2M| . 277

LANDFILL i9b[ 198| . 204

CUM. landfill! l,5«9| 4,410

Bra*

OOKRECTIVE
ACTION

IffCINERATIOH |

STABILIZATICm!

0|̂
of

. o|
2&.4fi0|

113

11,349

landfill 1 4 o| 0

CIM. landfill! o| 0| 0

HAZARDOUS
SUBSTANCE
USTS •

IKCINERAT1O0 j ie«! -- 73| 0

stabilization "! 0

landfill ! 09! 0

COM. LAHDFILLI 9921 992

STATE &
FlirVATE
PROGRAMS

INCniBRATlOH | 16

STABlUZATIOVj^ 1,241

LANDFILL | • H 1.: 3

cm. landfill! 22| * 39

ALL SOURCES INCINERATION ! 30)l| 2421 206

STABIC.XZATI(M| "'•"iT- 20.9371 12,066

• landfill j !??i„ 3231 231

CUM. landfill! 0431 2,702! 6.017
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OME-TIME KASTB: REQUIRED CAPACITY BY SOURCS. CAFS MARA(»ailT CATEGQSY. AHD BY TEAR
(SBORT TOMS)

HEM BAHFSatRE

'i 1999. 1 2013

SOPERrUHD
RDBDXAL -
ACTIOH

IIKIHERATIOH |

STABILXZATlOlfl

i.e*!!
2,795|̂

1.387

2.097

\
LAI9FIU. 1 2| «,m| 3.149

CUH. LAHDPILL) 2S.15e| 69.18S

SbpERFUlD
REHOVAL
ACTICH'

iiK:iiiERATxaii 1
8TABILXUTI(»l| Z'Sl 866) .

-381

869

LAHDFILL j 610| 6S4

. CUM. LARDPILlI S.043| 14.201

RCRA
j TTTW

IRCXIOBATIQII 1 o| 0

ACTIOR . STABILXZATXOIll °i • 0

LAHDPXLL 1' o| 0

CUH. LANDTILLl o| 1.. 0

HAZARDOUS
SOBSTAHCE
OSTS.

IHClHERATIOif j
STABXLIZATIOIll • 103|

. 20|

ZH"
0

0

UMDPXLL • 1 su| 294| 0

CUH. lamdtxllI 1.132| -'2.e9S| 2.89S

STATE &
PRIVATE
EROGSAMS'

INCIBEBATXOH j

STABILXZATIOnj
190|
2271 •

• iso|
^—

227}

130

. 227

LABDPILL 1 3!I0| 3401 340

CUM. landfxllI . «6l| 2.723| 7,489

ALL SOURCES XBCXHERATION | 96»| 2,6n\ 1.916

STABlLlSATlOHl ' ' 1.1(1| 3.94l| 3.213

LANDFILL 1 1,S1»| S.4«*| . 4.139

' CUM. LANDFILL1
• • ^ w*

3.037| 3a.8l9| . 93.749
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OHE-TIME HASTE: REQUIRED CAPACITY BT(8B0IIT;|P' MANAGEKEHT CATEGORY: ADD Vt YEAR

OEM JERSEY

SUPERFUMD
REMOVAL
ACTKW

BCRA

COHRECUVE '
ACTIOS

HAZARDOUS
SUBSTANCE

USTS

) - 1993 I 1999 ' I 2013

SUFiBFUlID INCIHERATZON | 6.4441 tl,170| 10.488
remedial ♦ + ♦

ACTION STABILIZATIONI i.926) 7.745| 7.S40

LAHDFILL I lO.aAS] 12.4271 11.906

CUM. LAHSFlLLj 20.68«j 9S.2S0| 261.939
IKCIHERATIOB | 756} 792| 813

SXABILIZATIOHI ^1.769| 1.848| 1.697

LAHSFILL I 1.301) 1.3S9| 1.39S

CUM. LAliDFILLi 2.603j . 10.7S8| 30.295
INCIIIERATXai) I 2.738| 6.37l| 6.046

STABILXZATIOBI 6.96 '̂' 25,593| .22.934
LAHDFILL | BSij .88^( 1.263
CUM. LAHOFILLI 1.768| 7,0711 24.-747

1IICIIIE8ATX(» |. ^.MSf 1.1S8| . > 0

stabilization!^ . 570j^ 257|̂ 0
j • 3.135| 1.415|LAHDFILL

cm. LASDFILLr l*.76iP 14.761
STATE &
PRIVATE
FKOUtfC

IHCINERATKNl | . 1,732| 1.732| 1.796
STABILIZATION 3.106| 3.106| 3.324

LANDFILL | 1.385| i;385| 1.427

cm. landfill! 2.771! 11.083| 31,05'8
ALL SOURCES {INCINERATION I 16,229| . 2l.Z23| 19.144

STABILIUTION! . 19.3Sl| ' 38.549j 35.695
uimFILL ! 17.0481 *17.471 .. 15.991
CUM. landfill! ' 34.097! 133.924| 362.800
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CHE-TIHE WASTE:- REQUIRED CAPACITY BY SOUSCBj
<SBOftI

• HEHYOiK

MIUGBIENT CATESOnX, ARO BY YEAR

1 1993 ] 1999 I 2013

SUFERFUHD
BEHEDIAL
ACTIOH

INCZNERATION | ^- 1.447| • IS.mj 13.941
STABIUZATZON ".^97|. 11,395

LANDFILL j 1.773| 22,502| 17.320
cm, LANDFILLj 3.545| UO.SSe] 301,030

SOPEBFURD
REMOVAL
ACTION

Rtauk

limVERATlON 1 900|̂ 9411 9M
STABILIZAnOtfj^ 2'̂ 99| 2.253
LANDFILL **"?]. 1»®57
CIM, LANDFILL) 3,09l| 12,775| 39.975

WniESATION pj 1.89S| 1,469
ACTION STABILXZATtOM)^ 0| 11,673| 13,757

LANDFILL | I.303| 1.117

CUM. LANDFILL). . 0^ 7.«iy 23,457
BAZARiXNIS
SUBSTANCE
OSTS

raCWERATIOH. "5.M0| 2.928| ^ 0
-H 1 • •

StABIUZATION 1.2641 562) 0

LANDFILL | 6;954l 3.090| 0

CUM. LANDFILLj I3.909j 32.449| 32,449
STATE &
PRIVATE
PSDQliAHS

1HCIKE8ATZ0N |_ 1.6641 1.66^ ..hi!?
SIABlLIZAnbH|_ 2,i9l| 2.l9l| 2.7?7
LANDFILL |
CUM. LAroFIlLj^" . 3.963| 15,852| 43.807

ALL SOORCK INCmBBATIOH | 9,702)

STABlL£ZATZ(ni|' 3«."2
LANDFILL ) 12,254| 30,49l| 22,090

CUM. LANDFILL) 24,508) 207,452) 916,719
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OnC'TlHE HASTE: 8EQ01BED CAPACITY BY
(SBO&T*'

WmXB DAKOTA

MASAOEMDIT CATEOGRY, AHD BY YEAR

SUFEBFURD'
KEKSOIAI. .
ACTICm

SUPEBFOHD

BBiaVAL
ACTXOll

RCBA
OORRECTXVE
ifJlOH

BAZASDOUS

SUBCTA8CE
USTS

STATE A
ERIVAIE
FROGSAMS

ALL SOURCES

LAKD7ILL

IRCIRERATICHI | q| 370( -277

STABILXZATIOll o| .370) ' 277

T of sssT

.1999 2013

399

OM. LAUDPULj^ 3.196| B.-7SS
XBCXBERATIOhJ^ 32| 33| . 34
SIABXUZATXOIll 74|̂ 77| 79
LARDFILL j ''I "! S8

cm. lAHDFXLlj^
XKHIBBATiai 1

1081 448| 1.2«2

0| - o| 0

STABXLXZATZOIll '! •3.S3l| > 1.913

LARDFXU.

cm. lakdfillI

. oj 0

»i 0

llicZREItATIOll 1 »! 3| • 0

STABZUZATIO^ .
LAKDPILL 1* »>

p

0

OM. LAm)FXU.| "j .wr 35

lifClMEBATXm 1 30) 30

SYABXUZATiail|_' 3201 195

UMDFXLL I 4^ ♦Sj ^
COH. LAmFXl^ . ®1[ "
IMCIHEBATICH | 67\ 4361 • 341

STABXLXZATZO^ "S94|
LAMDFIU. 103| 63^ *. 501
CtM. tAHDFlLLl 207| . 4,025} 11.037

38
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QHE-TIME* HASTE: REQUntEO CAPACXTY BT
(SaOfiT IONS)

I, CAPS HAMACEMENT CATEGORY. ARD BY YEAR

OBIO

SUPERFUKD .
RDODXAL
ACTION

soratFuim
RBCVAL
ACTIOlt .

RCRA
OnitECTXVE
ACTION

BAZAROODS

SUBSTAMCE
USTS

STATE A

CRIVATK .
FROGRAKS

IMCXNERATXOli |

STABILIZATI(Ut|

LAmtriLL I

CtlH. lAHDrXU.) .

IimilEliATXOII I

SIABIlIZATIOIil .

LARSFXLL |

CUH. LARDFILLI

1993 I

3,«2|

2.$07|

. 8,383|

8131

l.M7|

oj

S30|

1.860|

XHCIREBATXai {

STABXLXZATXOHl

LAHDFILL ]
LARDFILLI

inCINERATlOH |

STABXLXZATiQHl

LAXDFXLL I

COM. LA8DFXLL|

XKIHERATXCIf (

stabilxzaxiorI

LABDPXLL

cut. LAHDFILLi.

2S5|

1,402)

•2.80^
662|

-f-

3.398|
491)

98l|

ALL SOURCES XMCXNERATXOH |

stabilizatior)

LANDFILL .j
am. LAHDFILL)-

5,704)

7.5<3|
7.427)

24.854)

1999 I

2,2ll|

2.oia|

2,771I

23^011I

»93j
1.135|

•850|•

6,724(
+—

«.7S1|

38.S09

^ 1,679\
11.1331

109)

5991

6.348|.

662|

3.398)
+.

49l|
--+•

3,924|

8,609)

45.189)

6.389|
53,190|.

2013

2.5U

2;215

3.126

.6®.779

508

1.186

872

18.934

6.922

24.736

1,742

3S.S18

0

0

6.398

1.029

'2.946

529

11.328

10.973

31.103

6,269

140.959
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ONE-TllS'lttSTB: REQUIRED CAFACITV BV SOOSCE, CAfS HARAGIMEtfT CATBOGRT. AID BT TIAI
(SHORT vmsy

OREGON

- 1 1993 1 1999 1 2013

' SaPESPUHD
RBffiOIAL
ACTIQM •

INCINERATION | 0| 0

/- *

STABILIZATIONj^
LANDTILL |

2.32l|

5.4a2|

50} 618

' 7S| 1,427

cm. LAROPILLi 10.9<N' 11.423|. 31,386

sa?ERFtMD
REMOVAL

ACTION

INCIHERATIOI | 9l| . 93
\

stabiuzationI 212| 217
1S6| 160

'
LARSFILL )

" CUH. LAHl)nLt.|̂ 2981 1,233| 3.471

BCBA
CORRECTIVE

ACTION

incineration 1

stabilization!

o|_ _
. 4

0| 0

I,123| 2,887

landfill' 1 o\ 0| 0

' CUH. LANDFILLi 0| 0

; - BAZARDOUS

SUBSTAHCB
USTS

INCINERATION |- 424| 0

• stabilization! ,2001 94| 0

• LATOFILL 1 1,09^ SI8| 0
' CUH. LAHDFIL^ S,303| 3,303

• -H STATE fi
PRIVATE
mXjSAMS

INCINERATION | . : ?i... 0| ,0

STABILIZATION 159! . 1S9| 382
' * LANOFtLL \ _ _-iw| 1541 154

•
•

, CtJM. LANDFILLi soiT 1,235| 3.397
•

ALL SOURCES INCINERATION | '98S| 514| 93

STABIUZATIONI 2.8e2j^ 1.637| 4,104
^

903| 1.741
i

1 LANDFILL | 6,683

0

OM. LANDFILLi 13,7661 19,184] 43;557

N

«)

NYSDEC OHMS Document No. 201469232-00109



ONE-TIME MASTE; HEQUIRZD CAPACItY BY

peimSYLVAHIA

souRc^j^ra MAHAi^lENT CATEGORY. ARD BY YEAR

SUFERFUMD
REMOVAL
ACIIOH

RCRA

CCaWECTIVE
ACIIOS •

BAZAROOUS
SUBSTANCE

USTS

STATE &
PRIVATE
FROratAMS

ALL SOURCES

I 1993 \ 1999 I 2013

SUPERFURD IKCINERATION | ' 4,6«7| ' 11.5M| 9.927
REMEDIAL + 1.—i-- +
ACTION STABILIMTIORf 3.81l| 19,110| 1S.2&S

LARDFILL | 9.6921 . 16.69^ . 13,943
CUH. LAHDPXLLI ' 11.3B4( 1I1.S4S| 306,749

IRCnOATIOi I 932| 974) 1,000

STABILXZATIOII) . 2,1751 2,272| 2,332

LARDFILL 1.600| l,67l( • 1,715
CUM. LAHDFILLI - 3.199) 13.224| 37,238

IHCIRERATIOlf | 2,850| 4.749) 3,935

STABILIZATXCWI - 0|, 23,714) 30,490

LAROFIU. I l.i38|^ 3,1161 2.466

CUH. LARDFILlJ 2;e77| 21,5751 56,096
IRCIRESATION | ' 1.927| 8891 0

428STABlLZZATIONl 1981

LARDFILL | 2.335| , . 1.087j 0

CUM. LARDFILL) 4,7l0.j 11.233) 11.233

INCIRERATIOII | 1.33l| 1.531) 1,494
STABILlZATlORj . 3.599| 3,599) 4,988
LARDFILL

CUM. LAROFILL) 3,608) 14,433) 39,336

IRCIRERATICM j 11,886) 19,698) 16.256

STABILIZAT1QR| lb.013| 48,893| 53.096
LANDFILL [ 12,889) - 24.372| 19,903
CUM. LANDFILL) 25.778) 172,010) 450,651

«2
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J -

OHE'TIMB WASTE: UQUIKED CAPACITY BY 80UBCB. CAPS HARAGaiElIT CATEGORY. Alb BY YEAR
CSeOST TOSS)

PUERTO RICO

smsapum
REMSIAL .
ACTXOH

SUPESFUXD
REMOVAL
ACTICa

RCRA
CORRECTIVE
ACnOH

HAZARDOUS
smsTANCE
OSTS

. 1^- IW3 I 1999 I .2013
ZNCniERATZait^^ ^ 972| 72B
STABZLIZATiml 0| 1.06d| 801
LARDPXLL I 0| l.230| 922

cm. LASDFlLLl ' 0| 7.a76| 20.290

XHCinRATXOa I 24| 2S| 25

STABXLIZATXOIll SS| 581 59

LAHDPILL I 41) 42| 44

CUH. LARDPIUl 6l| 336| 947

IIRIXilERATXCII I 0| 34.980| 14.992

STABXLXZATIffii) 6,S90| 2.197| 4.707

LANDFILL ) ' o|̂ S19| 1.054
. CIM. LABDPIU^ '

mClllERATXOX I 495| 27l|.

iiolSTABILlZATXORl 40|

LAHBPZLL I 6041 3311

CUM. LAHDFXL^- '
mClHEBATXOil I . 2.9471' 2.9471 1.718
STABIUZATXO^ 44^ .44^ iOl
LAKDPILL I .. 167| 16^^ 215
CUH. LAHDFILLj 334| 1.336|. 4.34«
IKc'llIEBATlOli I 3.46S| 39.194) 17.463

STABXLIZATXOMl 7.202| 3.030) 6.169

LAKDPILL I . 81^ 2,59^ 2,234
CUM. LARDPXLL) 1.624) 17.165) 48,447

STATE &
PRIVATE

PtotAMS

ALL SOURCES
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ONE-TIME MASTS: REQUtHED CAPACITY BY
(SBCAT

RHODE tSlARD '

LMAHADEHENT CATEGORY, AND BY YEARsointq^UlK

1 1993 ] 1999 ) 2013

SOPERFimD
REKEDXAL
ACTION

IRCINERATICN | o| . • oj •0

stabilization) o\ «! 0

LANDFILL ) o| 0

cm. LANDFILL 1 o| 0) 0

SUFERFIWD •
RB0VAL
ACTION

INCINERATION |

1

1

€01
1

1

i

\

.1

91) 93

stabilization! 203( 212) 217

LANDFILL | 149) 15«) 160

OJH. landfill] 298) 1,233) 3,471

BTRA

CUttmCTlVE
ACTION

INCXBERATION |

STABILIZATIOM| of
32

212

-

lakdpill 1

CIM. landfillI-

oj___
®L 1,4091

302

5.637

4051
——I-

90|'
+-

49S|
+-

9901

18l{
+•-

*0.1

HAZARDOUS
SUBSTANCE
USTS

STATE &

PRIVATE
FROOiAMS

ALL SOURCES

INCXNERATION j
STABILIZATIOMl

U8DEXLL I

OM. landfill!

IKIMERATION )

STABILIZATIO^
LANDFILL ' |

CIM. landfill]
IHCINERATnat I

STABZLlZATIOll

lasdfill I
cm.- lamofill)

i!|

498).

304| ;

663|

i,327| ;

221i

.2.31*1

4
«l

W|

3Sl|
+-

40S|

63l|
«•-

5,1101

0

0

0

2,314

. 3

23

33

~ 6U

128

4S2

49S

12,038

4«
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OHE-TIME HASTE: BEQUIRED CAPACITY BT SOUBCB, CAPS HA1IA6EMEHT CATEGORT, AMD BY YEAR
(SffiSlT TOIS) • \ /

• SCUia CAROLINA

1 1993 ! 1999 ! 2013 • _

SUPERFUNO

REHEDXAL
ACTION

INCINERATION |

stabilization!

J o| 2.142|

1.943]
1,606

1,457

LANDFILL o| 2,93l| 2,198

CUM. landfill] o] ".585] 48.359

SOPERPtlND
REMOVAL
ACTION

IRCIIKRATION . 237! 248] 254

stabilization! : '578] 593

•* LANDFILL | 4071 436

* CIM. landfill} 613! 3.362] ' 9,467

RCRA

CORRECTIVB
ACTION

incineration 1 •

stabilization]
o|

•»

IS.4041

49l!

5.135]
. 368

15,404

landfill ! ±z 247! 212

CtM. landfill| o| i.*«i! 4.443

BAZARDOOS.
SUBSTANCE

USTS-

incineration !'

STABILIZATlOlj
832!

1851

-402]
991.

0

0

LANDFILL j 1,017| 4911 0

COM. landfill! 2,034|
•

4.980| 4.980

STATS 6
mVATB
PROGRAMS

INClNERATUat )

STABILIZATIGNj i.ooo! 1.000

.214

1,842

LANDFILL j 258! 25a| - 261

CUM. landfill! 2.065! 5.720

ALL SOORCES INCINERATION ] 1.2831 3.«6| 2.5)A3

stabilization! i7.i4ir 8,744]
4.352|

* A ^ M w * 4

19,295

landfill ! 1.682] 3,107

CtlM. landfill! 3,364| 29,473) • 72,969

45

/ .
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OKE-TIMEHASTE:REQOZSEOCAPACXTYVt
(SBOatx^

SOUTHDAKOTA

souRiqll^^ps EBOai'̂Pf/r
tlAMACTKENTCATEOORV.AII3BTTCAII

j1993j199912013

SIIPERFUND
REMEDIAL
ACTXOtI

IIKZNEIIATIOH1

stabilizatzom]
ol —♦—

o|

3701

370|

277

277

LAHDFXLL{;i533)399

cm.lahdpillI'0|3.196|'8.788

SUPEBPUHD
REMOVAL

ACTION

IHCZifERATIOll163|66|68

STABILIZATIOH)U7\198

LANDFILL|

o
o

r4

113f116

CIM.LAimFILL217|897|2.525

RCBAmcniERATIONj01.0

CORSZCTIVE
ACTXOtiSIABtLIZATIONio|Ol0

LAIOJFILL;i_:_o|0

-CUM.LANDFlLLjo|.ol-0

BAZABD0U8

SUBSTA8CE
UST8•

incxhbratxoni

STABILXZATiaMl

162

__36rwj
0

0

LANDFILL-ji97j106|0

STATE4
PRIVATE
FttOGRAHS

CUM.lahdfillI

IRCIHEBATION|

stabxlxzatigh|

'"i••
Mj
30|

1.033|

30|

1.033

30

30

LANDFILLj43|43|43

CUM.UUIDFXLLl'86|'346|.951

ALLSOtlBCESIRCINERATKm|

stabxuzatiomI

255|

.213|

.553|..•375

466

LANDFILL^|

CUM.lahdfillI3"'. «98|

795|

•5.47lj

559

13,297

NYSDEC OHMS Document No. 201469232-00109



ONE-TIHE WASTE: REQUXBED CAPACITY BY SOURCE. C^ HMM6EMENT CATZOCKY. AMD lY VEAII
• (SHORT TORS) .

TENSESSEE

SUFERFUND
REMEDIAL
ACTION

SUFERFtfflD
REMOVAL
ACTICII

RCBA
CCHHECTIVE

ACTIOH

HAZARDOUS

SUBSTAKCB
U3TS

STATE &•
PRIVATE
PROOUMS

J 1993 I 1999 I 2013
XlfCIIfERATiai I 119{ 33s] 281
STABILIZATXOHI. 98| 8191 639

LARDFIU. I 146| 492| 406

CW. LAHDFILLj 293| 3.24S| 6,923
IMCiaSRATIOH I . Ill I 1161 119

STABILlZATZOIll . 298| 270| . 277

LAHDPILL j
COM. LAHDFILLj

IRCXMERATIOM |

.!!!i
380

0|

19^ 204
1»S69| 4.418

12.828| . 19.242

STABILXZATIOHI oj 9.30^ 3.990
LMWILL I 487| 487| 487
CUM. LAHDFILLj 974j 3.894j .10,709
UCIMERATIOtlJ 97«j 409j 0
STABILlZATIOdl 21^ 9l|
LANDFILL | l.mf 499|

♦- ^ »

S.382|COM. LANDFILLj
UCIKERATIOM | ' l,oe2| 2.134

STABILIZAnOHl 9331 8331 SOS

MHDFILL 9^ 97| 97
CUM. LAHOFlLLj^ m| 77^ Z.137

all sources mCIHERAriOR I 2.2891 14.769| 21.776

STABILIZATIOaj 1.406} 11.32^ 3.411
LANDFILL j_ 2.113| 1.773j 1,193
CUM. LATOFILLI 4.227| 14.867| 31,569

2,387I 5.382
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ONE-TIKE HASTE: DEQUXBED CAPACITY BY
(SHORT

inRGlHIA

SOUltd^^jK
IBORTx^^ HANACEMEHT CATEGORY. AMD BY YEAR

I • 1993 1 1999 . 1 2013

SUPERFUMD
ifEISDIAL.
ACTIOH

SUPERFUND .
REMOVAL
ACTION

IBCIIiERATIOll 1 4.009| 13.Ua| 10.863

stabilization! ' 3.28S| . 25,29l| 19.790

LANDFILL | 4.9061 18.7511 15.290

CUM. LAHDFIuj 9.812| 122.317| 336.371
ISCiNEI^ION 1 > 79| 83) 85

stabilization! 1841 193| -198

LANDFILL | 136| 142| 145

cm. LAROFIuj 27l| 1.12li 3.156
RCRA IRCINERATION | Oj 561| 481

ACTION STABILIZATION} 2.829| 2.829| 3.638

LANDFILL ' .{ o] 646| 413
CUH. landfill! 0| 3,873| ^ 9.483

HAZARDOUS
SUBSTANCE
tISTS

INCINERATION | 1.607| 7S8| 0

stabilization!^• 357| 168| ' 0
LAFSFILL 1 1,964| 926) 0

CUM. LAITOFILLI 3.929|̂ 9,485| 9.485
STATE &
PRIVATE
FROQBAMS

IHCINERATION | 1,222| -1.222| 1.228
STABILIZATION) 2.45l|̂ *2.4'5l| 2.540
iJiNDFlLL ! 1.708! 1.708} . 1,700

CtW. L^FILL} .

ALL' SOURCES INCINERATION.} 6.913| 15.772} 12,657
STABmZATION} 9,107 30.^33} ' 26,165

LANDFILL. } .8,714 22.172} 17.550

CtM. landfill'} 17,427} 150.458] 396,161

32
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OHE-TIME HASTE: REQUIRED CAPACITY BY SODRCE, CAPS nARAGDCEirr CATEGORY: ARD BY YEAR
(SBORT TOOT) "

HASBXKGTCm

1993 I •'1999 I 2013

SUPERFUND
REMEDIAL
ACTIOR

IRCIRERATIOR j

STABILIZAlIOal
o|
0

1,^*1

1,573|.

1,083

1,180

LARDFILL | _or __ 1.398| i;048

CtM. LARSFILLi of 8,387| 23,065

SUPERFURD
RDIOVAL
ACTIOR

IRCIRERATIca 1

STABILIZATIOnj
ISO

3301 366|

161

376'

LATOFILL • 1 • 258|

IS

276

COM. larbfill} ' •in:;;; 2,1291 5,996

IRCIMZRATIOR |

STABlLXZATlONi

0| . 0| 2.491

«.300| 9,600( 9,829

LARDFILL | I0,^49| . 1.808| . 1;S50

RCRA
CCRRECTIVE
ACTIOH

HAZARDOUS

SUBSTARCE
USTS .

STATE &

PRIVATE
PROGRAMS

ALL SOURCES

COM..LARDFILL) 21,698

IRCINERATIOR j 1.291|.

STABILIZA3

LARDFILL .

STABILIZATION

LAKBHLL

CtM. LARDFILL

IRCIRERATIOH |

STABILIZATION)

32,S4<! S4.244

5**1 0

2871 121] 0

1.578| 6651 0

3,156| 7,1481 7,148

117 390

1

1

1

r

is

j .

950] 1,202

sssj 338j 283

1.117| 4,466j 8,427

, 1.559| 2,2621 - 4,124

5,888 ll,61ll 12,587

*13,2*31 «.699( ' 3,157

'26,4861' 54,6771 . 98.880
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#

OME-TUS HASTE: BEQUZREO CAPACm'By SOURCE, CAPS tMNAGEieHT CATEOOKV. AND BY YEAR
(SaORT TOliS)

WlSCOffSIN

1993 1999 2013

SUPERFUND

REMEDIAL
ACTION

INCINERATION j o! 2,7771 2.083

stabilization! o| 2,Bas| 2.164

t
LANDPm. 1 • ;j 3,52l! 2.641

CUM. LABDFtLLl of 21,129! 58,103

SUPERFURD
REMOVAL
ACTION

incineration I .

stabilization

190! 198!

462|

203

474

LANDFia 1 ' 325! 349

CUM. lardfillI 65l| . •2.690| . 7,574

RCRA

CORRECTIVE
ACT1Q»

incineration I

STABILlZATimj
l.«7!

oT
1.9W|

18.426|

2.155

8.885

LAilDFlLL . 1 o| . *0! 35

CUM. LM1DFIU.I 242! • 726

BAZARDOOS

SUBSTANCE •
USTS

incineration I 1.480! 6751 0

stabiuzationI . 329] isoj 0

LANDFILL | • 1.809! 824! 0

cni. LANDFILL) 3.618! . 8,5«5| 8,565

STATE &

EMVATE
FftOGBAMS

INCINERATION 422! 422! -. . 461

stabilization! l.745| 1^206

LAHQFILL j 289| 289| 290

CUM. LANDFIUl 6.368

ALL SOURCES INCINERATUm | 3,528! S,986| 4,902

STABILIZAT10N| . 2,51^ . 23,670} 12,729

LANDFILL ) 2.424| s.oisj 3^314

CUM. landfill! 4,84?! 34.9381 81,336

5>
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OtE-iTIHEHASTE:BEQUIREDCAPACXTT8T
(SeOST^

HYOMIKG

sonuj^B^ aosT^^^
MAMAC^HTCATEOOaY.AMDBYYEAR

119931199912013

8UPERFUKD
REMEDIAL
ACTXM

IKClMESAnCR1
•1

Oj0

STABlLIZATIORlo|o|0

landfill'1oTOj0

COM.LARDFILLjo|o|0

SUPSRFUHD
REMOVAL
ACTIO*

ZRCmERATiai163j66\«6

8TAB1UZAT10R)V
wm4

15*1l$8

LAMDEILL|loaf*116

CUH.lamdfillI

__0|_
4

-a97j2.52S

BCSA
COSRECTIVB
ACTicm

IBCtMERATIOH|

STABlLlUTIONi-

0|0

3.2$3

-LAMDFILL|Oj3.270

LARDFILLj.0|oj,*5)77®

BAZARDOUS18ClliEBATia819lj0

SUBSTAMCB
0ST8STABILIZATIO^20|10|0

LAHDFILL|
"U-

0

CUM.LARDFIUj222|•544

STATEAIKCIRERATIOII|"7\0

fHlVATB
STABaiZATIORj0|.3S9

LAHDFILL|ol-0|336

•
CUH.LAHDFILLj0|ojs.oos

allsoobcesmCIHERATIOH't

STABILIZATlQuj

15.1

'r^2
110j

16^1
69

3.800

LAHDFILLj.21913,74«

CUM.LARDFILLj439|l.MOj.s3.asi

56
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ONE-TIKE HASTE: REQUtREO CAPACITY BY SOOSCE, CAFS HANAGEKERT CATEGORY. AND BY YEAR
(SBORT TQHS)

ALL STATES

I . 1993 I 1999 .| 2013

SOFERFUXD
REMEDIAL

ACTIOR

SOPERFURD
REMOVAL
ACTZON

RCRA
CGBRECTIVE
ACTION

LANDFILL

INCXHERATIQR | 61»B1«| 132.030) 111,028

stabilization! 53,OSO| 162.759I ~135.332
LANDFILL |. e2,917| 172.232| 149.703

cm. LAXDFlLLi . 16S.83S| 1.199.228| 3.295,076

INCXNERATIOfl I' 13.41S| 1«.014| 14.3S6

stabilization! 31,307| 32.698! . 33,568

LANDFILL | . 23,026| 2*,049| *24.689

COM. landfill! 191.919| 5*0.413

INCXHBtATXQH | ss.iooj 155.286|. 143,364
stabilization! 201.437| 549.543|~ S4S.206

I * 26.001( 34,lSSt 34,294

cm. LANDFlixj S2,002| 256.933! 737,036
BAZARDODS INCINERATION | 69,5801 26,302! 0
SUBSTANCE r * T f
USTS stabilization! 15.462) S,84S! 0

LANDFILL | 85,042| 32.147| ' 0

cm. landfill! I'O.OOS) 362.967j^ '362.970
STATE ft INCINERATICM I 26,203| , 26.203| 27.854
FRIVATE ♦ f f :
FKOGSAMS stabilization} • 65,530! 6S.530! 74,334

landfill I I9.6S6| 19.6S6| 19.955

cm. landfill! 39,312| 157.2501 436,624

all sources incineration! 206,116) ' 353,essj 296.632
STABUiZATl(»| 366,7861 816,37S| 788.439

LANDFILL | 236,643(" 2B2,240| 228,642

cm. LANDFILL) 473,666| 2.U8.297| 5.372.138

5;
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