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BACKGROUND AND SUMMARY

Section 104(c)}(9) of CERCLA requires states to assure adequate capacity for the treatment
~ and disposal of hazardous wastes that are reasonably expected to be generated within a state for 20
years before any remedial action is provided.by EPA under section 104, This assurance, the basis of '
which is in the form of Capacity Assurance Plans (CAPs), must be provided in a contract or
cooperative agreement entered into between the state and the Administrator. If such an assurance is
not provided, no Superfund financed remedial actions can be provided.

States must provide an assurance that addresses any hazardous waste (i.e., recurrent and
remedial) reasonably expected to be generated within the state. The 1993 Guidance for Capacity
Assurance Planning addresses the issue of how states should make the capacity assiirance for
recurrent wastes. This particular feport is part of the Agency effort to assist states in assuring
capacity for one-time wastes. ‘The Agency began working on this effort over two years ago in-
response 10 states’ concerrs over the difficulties they faced when developing one-time waste
projections for their 1989 CAPs. Specifically, the National Governors’ Association’s (NGA) CAP
‘Policy Development Workgroup made a recommendation to form a workgroup of state and EPA
representatives to develop approaches 10 éalculate future one-time waste generation. The proposals
developed by this workgroup provided the basis for an effort-EPA subsequently underiook with a
research group at Oak Ridge National Laboratories/University of Tennessee. The methodologies
developed from this collaborative effort were revised after consultation with the appropriate EPA
program offices, a presentation o the NGA CAP Pohcy DeveIOpmem Workgroup, and comments
received from the states.

This report contains detailed descriptions of the methodologies the Agency used to develop

_tonnage estimates representing twenty years of off-site shipments to commercial Subtitle C hazardous
waste management facilities. The Agency used the-one-time waste estimates which appear in -
Appendix A when it conducted the national assessment of all states” CAP data. This report discusses
the methods for calculating wastes associated with the five major sources of remediation activities:
Superfund remedial actions; Superfund removal actions; RCRA-Corrective Actions; Underground
Storage Tanks cleanups; and State and Private cleanups. The Agency will make.publicly available in
the fall of 1994 another report which describes how states can reduce the generation of these wastes
through the promotion of on-site treatment using conventional and innovative tgchnologies.

The five methodologies identify for each source of remediation: (1) the potential sources of
contamination (e.g., the number of tanks containing hazardous waste, the NPL sites that have the
potential to send .waste off-sne) (2) the type of contamination (e.g., organics, metals) to determine
the appropriate treatment; (3) the probability that the waste generated at these sites will be sent off-
site for treatment and disposal; (4) the waste tonnages that will likely be sent off-site; (5) the tonnage
of treatment residuals generated from treatment of these wastes; (6) the probability of disposal of the
waste and residuals in Subtitle'C versus Subtitle D landfills; and (7) the distribution of waste tonnaoes

twenty 3ear penod

All of the methodologies presented in this report contain cross-cutting assumptions that apply
nationwide and are derived from both the analysis of historical data on cieanups and the interpretation
of the impacts of current Agency policies on one-time Waste cleanups. The supporting documentation
for the assumptions can be found in RCRA Docket F-92-CAGA- FFFFF The pnmarv assumptlons
include- the tollowmg . PR




Since wastewater contamination at clean-up sites is typically treated on-site . .
using pump and treat technologies, 2ll the methodologies in this report assume '

.that wastewaters at remedial sites will be treated on-site and that residuals

~ from such treatment are negligible.

Because data indicate that the majority of remediation wastes shipped off-site
to Subtitle C managements are sent to incinerators, landfills, and/or. facilities
that stabilize wastes, these were the only managements considered in the
methodologies. Moreover, since hazardous remediation wastes contaminated
with organic constituents and shipped off-site to cominercial Subtitle C
facilities typically are treated by incineration and those coutaminated with
metals are typically stabilized, the methods. assume organic wastes are
incinerated and metal wastes are stabilized.

Since the 1993 CAP Guidance addresses incinerator'ash and stabilized - y
residuals shipped to Subtitle C landfills, the one-time waste methodologies '

also considers these residuals. However, because residuals generated by

treatment of contaminated media generally have a higher inorganic content

than residuals from recurrent waste, different residual factor were established

for one-time residuals. ‘Residual ash amounts for wastes treated with

-incineration were calculated t by using a factor of i. 0 (i.e., soil into an

incinerator equals soil out of an incinerator) and 1.5 for waste destined for

stabilization (i.e., fifty percent increase in amounts dlsposed of in landﬁlls

after stablllzatlon) : ) .

For the purposes of the Agency’s assessment of capacity, States were ‘asked to .
account for waste demands from 1991 to 2013. States are responsible for N

* submitting Biennial Reporting System (BRS) data or its equivalent to

" determine remediation quantities for 1991 (i.e., data submitted in CAP Table

3 for one-time wastes). EPA has developed waste tonnages for each year

from 1992 10 1999. From 1999 to 2013, EPA will assign the average tonnage

-+ for the seven year period from 1992 1o 1999.

EPA excluded from the methodologies remediation wastes generated by
federal facilities. EPA investigated primarily Department of Defense (DOD)
and Department/6f Energy (DOE) facilities since they hav: the majority of the
federal facilities sites that need remediation. An EPA analysis of clean-ups at
DOD facilities sites showed that most management of remedial waste occurred
on-site. EPA expects this practice to continue because of DOD policies which
promote on-site treatment, and the reality that many cleanup wastes at DOD
facilities are dangerous to transported and requlre specialized management
(e.g., wastes with explosive contaminants).- Because many DOE remediation
sites are contaminated with mixed hazardous/radioactive wastes and these
wastes have been excluded from the CAP pursuant to the 1993 Guidance due
to transportation and human handling/exposure concerns, DOE facilities were
not considered in the methodologies.
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‘ . “These general assumptions, as well as the specific assumptions.developed for each

. methodology, are based on nationally-available data. EPA ‘recognizes that states may have more
accurate, state-specific data for each methodology described in this report. Many states did send in
-data or comments on these methodologies, which the Agency incorporated into this final document.

b




1. SUPERFUND REMEDIAL ACTIONS . , .

1.1 INTRODUCTION

This chapter presents the methodology used to estimate the total amount of one-time
hazardous wastes generated by Superfund remedial actions for the years 1992 to 2013 on a state-by-
state basis. Superfund remedial actions are the actual construction and implementation of a Superfund
‘remedial design that results in-long-term site cleanup. The Superfund program identifies sites where
hazardous substances have been, or.might be, released into the environment; ensures that these
substances are cleaned up by responsnble parties or the government; and evaluates damages to natural
resources. : .

The methodology that the Agency has developed uses data on existing National Priority List
(NPL) sites to estimate waste generation each year through 1999. EPA assumes an average annual
rate of waste generation from 2000 to 2013 based on the average annual waste volume in each State
from 1992 to 1999. Only those hazardous wastes requiring RCRA Subtitle C off-site commercial
- treatment or disposal capacity are included in this study. This methodology does not take into
account potential changes to the Superfund program resulting from Superfund Reauthorization.

1.2  DATA SOURCES

EPA utilized numer: .. . «ta sources t¢ . ‘i By ..e-specific information on a:: NPL sites
expected to generate one-time waste managed off site from 1992 to 1999 (EPA 1993a).

‘121 SUPERFUND RODs .' ’ : . . :

EPA prepares RODs for each NPL snte prior 1o the remedial action. RODs describe the site
contamination and planned remedial activities. Specific data from RODs used in this methodology’
include site location, waste volume, waste type, location of planned remedies (i.e., 0n~sxte or off-site),
and contaminant types. The databases used for this project are described below:

HAZDATA and BASECOST

These databases contain information drawn from 231 RODs sngned between 1987 and early
1990 that-were compiled by researchers at the University of Tennessee for a previous study (English,
1991). HAZDATA contains the following data elements: site name and location; site industry; date’
of signing of the ROD; site hydrogéological and geological information; contamination sources and
volumes; remediation approaches recommended in RODs; types of contaminants, ‘their concentrauons
and cleanup Zoals; and the projected cost of the remediation effort.
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Exhibit

1-1

- Data Sources for. the Superfund Remedial Action Methodology

|

Data Sources

’

contaminant types
remediation technology
date in NPL i

atabase/ Data Element ' Data Years | Who Collected

Report : Used )

HAZDATA site name ' 1987 to- ORNL/UTK EPA RODs; NPL

- site location . early, 1990 “Technical Data Files, and
site type . EPA contacts
ROD date ’
site characteristics
contaminant sources '
contaminant types - '
volume
remediation technology .

BASECOST site name 1987 to ORNL/UTK same as HAZDATA ~

. volume ) early 1990 ' (companion databise)

remediation technology duration i - -

SUMROD site name i 1983 to ' * Ontario Ministry | EPA RODs ‘

g site location early 1990 of the ,

ROD date . ° - . ' Environment
media type ' -
contaminant types

NPL Technical | site name . |"as of EPA - ,

[ .Data Files site location February '

site activity ‘ 1990
media type

CRES
{schedule of
NPL site o
events)

site name

site location

event type e
estimated start year
estimated end year
actual start year
actual end year

1982 ¢
early 1992 -

Pasha
Publications"

EPA RODs and EPA
SCAP1! report

Guide'to
Superfund
Sites

site name

site size

volume
contaminant type

site type

1982 to
early 1992

R. C.
DiGregorio/
Pasha
Publications

EPA RODs + EPA
reports and contacts

1

EPA ROD
Annual
Reports

site name

site size

volume I
contaminant type

site type

remediation techm')log){ .

1982 to
1991

EPA

EPA RODs




. Exhibit 1-1 (continued) | | . .
Data Sources for the CERCLA Remedial Acuon Methodo!ogy .

Database/ Data Element , - Data Years | Who Collected Data Sources ;
Report E - Used . . '
HWIR RODs , | site name 1 1992 to ICF EPA RODs ,
Database site Jocation S| 1993 .| Incorporated ‘ ;
. ROD date ¢ '
“volume \
contaminant types
_ remedy location
TIO report name, location, contaminant type, and 1982 to EPA, EPA RODs
(EPA, 1993b) | media type for sites without RODs; 1991 and Technology o
summary statistics on past RODs projections Innovation
’ ‘| to 1996 Office

BASECOST contains waste volume information for individual remediation technélogies
‘associated with the sites or operable units reported in the HAZDATA database. A total of 548
records comprise the BASECOST database. It also.includes estimates for the duration of the cleanup
under the recommended remediation technology.

| - SUMROD

This database contains data extracted from RODs signed between 1983 and early 1990. ‘The .
database was compiled by the Ontario Ministry of the Environment to assist them in developing soil

cleanup criteria. The database is organized on a compound-by-compound basis, and includes site

name and location, date the ROD was signed, media type, cleanup goal, and the site contaminants.

U.S. EPA ROD Annual Reports for FY 1990 and 1991 - ’ )

_ RODs and ROD Amendments for all Superfund sites signed within an EPA fiscal year are -
.documented in annual reports published by EPA. The ‘annual reports for fiscal years 1990 and 1991
were used extensively for this project. Each abstract for RODs signed in 1990 and 1991 was
reviewed, and those containing the keywords "Off-site Treatment" or "Off-site Disposal™ were
selected as sites with potential for generation of off-site wastes. Summary tables provided in these
annual reports also include overviews of site problems, selected remedies, clean-up criteria, and
* estimated costs for all RODs signed between 1982 and 1989. For RODs signed during 1982-1989,
the keyword search was applied to the summary tables to identify those that recommended off-site
treatment or disposal as their remedial technologies. RODs signed prior to 1986 were checked
against the current NPL, and sites that had completed their cleanup efforts prior to 1992 or had been
deleted from the NPL were removed from the final data set.

1

Hazardous Waste Identification Rule RODs Da_tabase

L Th:s database was compiled by EPA’s Office of Solid Waste in-support of economic analysis
for future rulemakings regarding the Hazardous Waste Identification Rule (HWIR). The database
includes data on contaminated soil, sediment, debris, dnd waste (e.g., sludge) mixed with soil and/or
sediment from RODs signed in 1989 through 1992 and from some 1993 RODs. The database is .
organized by site and includes data on waste volumes, contaminants, contaminant concentrations, and "




in-situ versus ex-situ management. Data for RODs signed in 1992 and 1993 were used by EPA for

the CAP one-time. waste pro;ectlons
)

EPA pooied data from HAZDATA, BASECOST, SUMROD, the EPA ROD annual reports,
and the HWIR RODs database to form a single database for all RODs at NPL sites expected to
generate onestime wastes during the projection period of 1992-1999. However, these data are not
~ sufficient themselves for projecting future generation because RODs do not always contain waste
volurhes, waste management methods, or whether the waste will be managed on site or off site.
Additionally, EPA has not completed RODs for all sites currently on the NPL. Therefore, EPA
supolememed RODs data with information from other sources described below.

1.2.2 NPL Technical Data Fil%

-

ThlS database contains information for approximately 1,200 sites on the NPL as of February
1990. The four major categories of data are Hazdrd Ranking System (HRS) scoring data, site
documentation data, administrative data, and auxiliary data. Data elements include site name and
location, site activities, contaminated media type (e.g., soil, sediments, ground water), types of ‘
contaminants, contamination impact, remediation technology, site ownership, and the date that the site
was added to the NPL. The database was used by Engllsh (1991) to help create the HAZDATA and
BASECOST databases. :

| 1.2.3 1992-1993 Guide to Superfund Sites

Thls report, compiled and edited_ by R. C. DlGregono of -Pasha Pubhcatlons Incorporated
(DlGregorlo 1992), contains,status reports for over 1,200 sites listed in the NPL as of the end of '
1991. It provides site history and technical information such as the recommended remedial ,
technologies. EPA used this publlcatlon in conjunction with the EPA ROD Annual Reports 10 obtain
supplemental information on site size, waste types, and waste volumes. In the event that
discrepancies among the sources were found EPA rehed on information reported in the EPA ROD
Annual Reports. : .

; 1 2.4. CERCLIS Remedial Event Schedule (CRES) Database

This database was prepared by Pasha Publlcatlons Incorporated and includes 3,152 records,
each representing an event scheduled for the Superfund sites as of early 1992. The, CRES database
provided data on the actual or planned year of cleanups and was used to calculate the average
duration of the steps in the remedial action process for sites whose schedules were not provided in the
ROD% .

1.2.5 EPA Teclmology Innovation Office Report Cleanmg Up the Natwn*' Waste Sites: Markets
and Tecknology Trends (TIO Report) (EPA 1993c) )

'

"The TIO report provides data for 1nd1v1dua1 NPL sites without RODs as of September 30,
1991. EPA used these data, including site name, location, media contaminated, contaminant types,
and plananed ROD date, to estimate waste volumes for sites without RODs. EPA also used data from
 the T1O report to estimate waste volumes for sites with RODs that did not contain volume data, ‘and
to estimate the propomons of remedial action waste managed in different CAP Management
Categories.




13 METHODOLOGY - o - : .

EPA used snte-specnﬁc data to estimate State-by-State and year-by year waste volumes from
1992 to 1999. It then assumed a constant annual waste generation in each State from 2000 to 2013
. based on an average of the volumes from the proceeding years. Thns approach is consistent with the
pro_]ectxon methodology for recurrent wastes.

1.3. I Identnfy Sites with Potential Off-site Waste Generation

EPA compiled data for all. NPL sites that wxll potentlally generate one-time wastes that will be
managed off site between the beginning of 1992 and the end of 1999. Two types of sites were
included: sites with RODs and sites without RODs. EPA-excluded sites with RODs where the
selected remedy will include on-site waste management only, and sites with ground water
‘contamination only. In addition, as stated in the Introduction, EPA excluded federal facilities from
this methodology ‘

Sites without RODs were identified in the TIO report (EPA 1993c). Appendix A of the TIO
report lists all sites on the NPL'without RODs, as of September 30 1991." EPA used media '
contamination data in the TIO report to- identify sites expected 1o generate off-site wastes. In
particular, EPA assumed that sites identified in the TIO report which have only ground water
contamination will not generate off-site wastes, and sites with contaminated soil or sedlment or other
hazardous wastes will have the potennal 10 gengrate off site wastes.

. Because site data were compiled from several emtmg sources, EPA compared all data - .
sources to ensure that ROD data for a single site were not included twice. Sites may appear in the : .
-data set more than once, however, if separate RODs were issued for different parts of the site.

1.3.2 Estimate Volume of Waste to be Generated at Each Site

The total quantities of hazardous waste expected to be generated from Superfund remedial
actions are generally estimated during the Remedial Investigation/Feasibility Studies (RI/FSs), and
documented in the RODs. In the event that the total volume of hazardous wastes generated from a.
site was not specnﬁed in the ROD, EPA reviewed supplemental data sources (e.g., 1992-1993 Guide
to Superfund Sites) for volume data. If no volume data were found in any of the available sources,
EPA estimated volumes based on the type of contamination at the site. The average volumes per site
“for each contaminant type were calculated from volume.data in RODs signed from 1982 to 1991.

Data for this approach were available in Appendix A of the TIO report, and Exhibit 1-2 summarizes
these data. The average waste volumes presented in this exhibit were calculated using all RODs with |
waste volume data from 1982 to 1991, except statistical outliers. These data-include volumes that

were managed on site or in situ.

For sités with no contaminant data, the average volume assigned was the average volume for _
all contaminant types, reflecting their frequency of occurrence. Thls approach was also used for all
-NPL sites without RODs.




EXHIBIT 1-2
\Sml Sedlment, and Sludge Based on Contaminant Types

Comeminant Type ‘ Average Yolume Per Site I
' (tons) .

Metals - . ‘ 75,400 . |
Volatile Organic Compounds (VOCs) - . 13,700 ) "
Semi-volatile Organic Compounds (SVOCs) . 27600 “
VOCs and Metals* o 67,000 |
SVOCs and Metals - ] 49,200°
VOCs and SVOGs 23,500
VOCs, SVOCs, and Met.als o - 102-,400 B
Others ' ' _ 55,300 _ o J

Source: Exhibit A-5 in, EPA 1993c, p. 121.

1.3.3 Calculate Year-by-year Waste Generation for Each State

1
’

The timing of waste generation was. based on actual remedial action schedules if available
(e.g., from the CRES database). If the actual or prev1ously estimated dates.of remediation were not

" available, EPA estimated the years of waste generation using average event durations calculated from

actual remedial action schedules in the CRES database. The estlmated average durations of the
remed:atlon activities dre as follows

Five years after a site islisted on the NPL its ROD is 51gned ,
. Three years after a ROD is. sxgned the remedial action begins; and _
.. Remedllal action lasts for two years. : R

Based on these results, EPA identified the years in which each site with an incomplete
schedule is expected to generate waste. For example, sites added to the NPL in 1987 that lack a

‘cleanup schedule are éxpected to generate waste in 1996 and 1997 because the average duration

period from the NPL date to the ROD date is 5 years (i.e., 1992), the average duration of the -
remedial design period between the ROD signed date and the beginning of the remedial action i is 3
years (i.e., completed in 1995) and the average RA lasts 2 years (i.e., 1996 and 1997).

For calculating annual waste volumes, EPA assumed that waste is ‘generated at a constant rate
over the two-year remedial action, based on CRES data, as described above. Therefore 50 percent -
of the total waste volumes would be generated in each year of the remedial action. .

F

10
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State-by-State waste volume estimates for each year were made by adding waste volumes fot .
all sites on a State-specific basis. The locations of all sites are known from the RODs and other
sources identified in Secuon 1.3.1.

1.3.4 Determiné the Proportiou of Waste Managed Off Site

For each ‘site identified in Step 1 (Section 1.3.1), EPA estimated the proportion and volume of
~ the waste that is managed in off-sitt RCRA hazardous waste treatment and disposal facilities. For
sites with RODs, EPA used remedial descriptions in the RODs to determine management location.

For sites without RODs and sites whose ROD provided no information on waste management
location, EPA estimated the proportion managed off site based on an analysis of 1992 and 1993
RODs. This analysis, which was conducted in support of economic anz'ysis for the forthcoming
Hazardous- Waste Identification Rule (HWIR), determined that approximately four percent of the.soil
and sediment (by volume) excavated at Superfund NPL sites with RODs signed in 1992 and 1993 will
be managed off site (ICF Incorporated 1993b). ' EPA based this proportion on RODs signed in 1992
and 1993, rather than on a larger set of RODs (e.g., 1982 to-1993), because RODs signed in {écent
years provide better information on'current remedial ‘action technologies. -

+

EPA’s methodology also includes an adjustment to account for the use of Corrective Action
Management Units (CAMUs) at Superfund remedial action sites, CAMUS create strong incentives for
_on-site. waste management and may significantly reduce the demand for off-site Subtitle C
" management from Superfund remedial actions. A more detailed description ‘of CAMUs is presented
“in Section 3.2,

Although the CAMU concept was developed under the corrective action program, it will .
affect volumes of waste from Superfund remediations as well. The initial CAMU concept in the '
proposed. Subpart S rule was based in part on the existing Superfund area of contamination (AQCs)
concept (the proposed rule was issued. June 1990, 55 Federal Register 30798). The CAMU, as
finalized February 16, 1993 (58 Federal Register 8658), is broader than the AOC concept because it
allows consolidation of AOCs themselves into a single ared for the purpose of remediation at
Superfund sites without triggering RCRA land disposal restrictions (LDRs). CAMUs may be used at
Superfund sites, because the CAMU rule is an applicable or ‘relevant and appropriate requirement
(ARAR) for Superfund decisions. To adjust the estimated Superfund one-time waste volumes for
CAMUs, EPA multiplied off-site waste volume estimates by a factor of 0. 43 whlch was derived from
background data for the CAMU rule RIA (EPA 1993d).

i)

1.3.5 Alloc_ate Off-site Waste to CAP Management Categories

EPA a]located waste to CAP Management Categories based on. contaminant data contained in
" the RODs. Contaminant types at sites were classified as containing metals only, organics only, or
both. For sites without available contaminant data from the RODs, EPA estimated the proportion of
" wastes in CAP Management Categories based on the number of Superfund sites contammated with
metals, orgamcs or both from the TIO report:

27 percent contaminated, with organic constituents.only;
11 percent contaminated with metals only; and
62 percent contaminated with both.

1]




.- volumes (i.e.,

EPA multlphed the waste volume at each site without contaminant data by these percentages to
calculate waste quantmes m each contaminant class. :

To use these contamtnant classifications to allocate wastes to CAP Management Categones,
EPA assumed that: . _ ' . :

. Wastes cohtaminated with organic constituents are treated by Incineration -
. Studge/Solids;
. Wastes contammated with metals are treated by Stamllzatlon/Chemtcal

s thatlon and

* - Wastes contaminated with both contaminant types are treated by in both’
R categorles :

To calculate the volume of waste residuals from incineration and stabilization dis‘posed in
landfills, EPA assumed that all residuals from the treatment of listed hazardous wastes are managed in
RCRA Subtitle C landfills unless the Agency received information otherwise from the states. This

“assumption is based on the denved-fro_m rule (40 CFR 261.3(c)(2)(i), which requires RCRA Subtitle

C management of any solid wastes generated from the treatment, storage or disposal of a listed
hazardous wastes unless and until the waste is delisted. EPA also assumed that residuals of treated

characteristic wastes do not exhibit a-characteristic of hazardous waste, and are’ managed in RCRA

Subtitle D landfills. EPA used 1991 BRS data for Superfund remedial action wastes (BRS Form GM,
Source Code A61), to calculate proportions of remedial action wastes are that are listed hazardous'
wastes’or mixtures of hsted and characteristic hazardous wastes (CF Incorporated 1993a)
67 percent of one-time’ wastes contammated w1th only organics were hsted'
10 percent of one-time wastes contaminated with only metals were listed; and
e . 96 percent of one-time wastes contammated w1th both were hsted

The treatment residuals for these wastes are assumed to be managed in RCRA Subtitle C.
landfills. A residuals factor of 1.5 is multiplied by the waste volume stabilized to account for the
overall increase in volume resulting from the remedy. Incineration is assumed not to change waste
residuals factor of 1) because Superfund wastes are primarily soils which are not

significantly reduced in volume by jncineration. These residuals factors ‘are based on volume changes
for treated soils reported in the literature (Peretz, 1992).
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- 2. SUPERFUND REMOVAL ACTIONS

2.1  INTRODUCTION
This chapter presents the methodology used to estimate the total amount of one-time.
hazardous wastes generated from Superfund removal actions for the years 1993, 1999, and 2013 on a
State-by-State basis. Generally, these are short-term actions taken to respond promptly to an urgent -
clean-up need. ' Removal actions can include cleanup or removal of released substances from the
.environment; actions in response to the threat of a release; actions that may be necessary to monitor,
assess,, and evaluate the release or threat; disposal of removed material; or other actions needed to
prevent, minimize, or mitigate damage to public health, or welfare, or to the enviroriment. Only
those hazardous wastes requmng off-site commercial treatment or dzsposal are included i in this study.

2.2 - DATA SOURCES

EPA used three data sources for estimating oné-time waste volumes from CERCLA removal -
actions: ' ‘ X ‘

a€y- Superfund Emergency Response Actions, A Summary of Federally Funded
: - Removals, Sixth Annual Report-Fiscal Year 1991. United States

Environmental Protection Agency, Office of Solid Waste and Emergency

- Response, Washington, DC, _EPA/540- R-92-020 'PB92-963421, October

o 1992;

2) 1991 Biernial Report data; and

(3). Cleamng Up the Nations Waste Sites: Markets and Technology Trends
United ‘States Environmental Protection Agency, Office of Solid Waste and .
Emergency Response, Technology Innovation-Office, Washington, DC,
EPA542-R-92-012, April 1993, (TIO report)

The Superfund Emeérgency Res.ponse Aciions Annual 'Rep(;rt for 1991 provided brief

- descriptions of all removal (i.e., emergency. response) actions completed in 1991 and summary data

for all removal 'actxons from 1980 to 1991, including the number of removals in each State. The
removal or emergency response actions include a wide variety of activities such as supplying
alterndtive drinking water supplies, removing wastes from the site, and stabilizing wastes on site to
prevent releases prior to planned remedial actions. EPA used these data to project the number of
future removals in each State and to identify a typical waste volume per site. The 1991 Biennial
Reports and the TIO report provided data on the allocation of wastes to CAP Management Categories.

2.3 METHODOLOGY

" The metflodology for estimafing one-time waste volumes frorﬁ CERCLA removal actions uses
historical data to project State-by-State volumes for each year from 1992 t0.1999. EPA assumed ‘
constant annual waste generation from 1999 to 2013,




2.3.1 Removal Actions Nationally Each Year Through 1999 - _ .

- Using regression analysis, EPA projected the number of removal actions nationwide each year
from 1992 to 1999 based on the number of removals each year from 1987 to 1991. EPA chose the
years 1987 to 1991 because the years prior to 1987 include the start-up years for the Superfund

'program when the annual rate. of increase in the number of removal actions was much higher than it
has been in recent years. , A regression analysis based on the number of removals from 1980 t0..1991
would produce unrealistically high projections of future removals. For.example, such a regression
would project 563 removals in 1999, whereas the regression based on recent trends (i.e., 1987 to
1991) projects 289 removals'in 1999. Exhibit 2-1 presents the number of removal actnons each year
from 1993 to0 2013 ‘based.on the approaches in this step of the methodology

2.3.2 Number of Removal Actions in Each State

To project the number of removal actions completed in each State in future years, EPA
multiplied the éstimated number of removal actions nationwide (described above) by the percentage- of
all past removal actions in each State. This approach assumes that each State’s share of future
removal actions. will be equal to its share of completed removal actions. State-by-State percentages of
completed removals were calculated by dividing the number of removal actlons completed in each -
State from 1980 to 1991 by the total number of removal actions completed nationwide during the,

. same period. The percentages for all States add to 100 percent. Exhibit 2-2 lists the percentages
calculated for each State. These percentages are assumed to remain constant in the future. Thus, a
State’s share of the number of removals completed nationwide is expected to be the same in 1993,
1999, and 2013.

2.3.3  Annual Volume Manéged Off Site S - | ‘

EPA estimated the volume of hazardous wastes from CERCLA removal actions by
multiplying the projected number of removal actions in each State (calculated in the previous step) by
(1) the percentage of removals that generate wastes for off-site management and (2) the average
volume of waste managed off-site at a sample of removal action sxtes These two factors are
descrlbed below. : ,

Percentage of Removals that Generate Hazardous Wastes Managed Off Site

-, Many removal actions generate no one-time wastes (e.g., construction of fences or berms
around contaminated areas) or wastes managed on-site only. “To eliminate these removal actions from
the one-time waste projections, EPA multiplied the projected number of sites in each State by 44
percent, the portion of removal actions expected to generate waste for off-site management. This
percentage was calculated by dividing the number of 1991 removals judged to involve off-site Subtitle
C management (92) by the total number of 1991 removals described in the annual report (208).
Because many descriptions of removal actions do not clearly identify the nature of off-site '
management, the percentage reflects some assumptions, specifically:

. Off-site management was RCRA Subtitle C .management unless otherwise
indicated by the report or unless the waste was clearly not a RCRA hazardous
waste. )




. 7 . Offsite staging of waste was counted as off-site RCRA Subtitle'C
o management because the wastes will eventually be treated and/or disposed. -

Exhibit 2-1

Projected Number of Removal Actions Nationwide from 1992 to 2013
rT . Year ~{ 'Number of .Removals
' Nationwide
1992 s |
- I 1993 - 271 "
I 1sea 7 2
" 1995 - : 277
1996 R -
1997 w3 | ) '
| 1998 - 286 I '
S B 1999 : 289 E
. - 1 200023 | 2w |

s

Al

Average Volume of Waste Per Ren_lovél With Off-site Manégement ‘

Theé average waste volume per removal is calculated from 1991 BRS data. EPA retrieved
* data from the 1991 BRS for wastes from CERCLA Emergency Responses (Biennial Report Form
GM, 'source code A62) that were managed off site. This produced waste volume data for 17 sites
with a total volume of 5,423 tons, and an average volume per site of 319 tons. To calculate waste
volume estimates, EPA multiplied the average volume per site (319 tons) by the State-by-State and ‘
year-by-year estimates of the number of removal actions generating one-time waste for off-site

. management.




: Exhibit 2-2 : o
Projected Removal Actions in 1993, 1999, and 2013

- State or Tetﬁtory Number of | Percent Projected Number of Removals "
Removals of All -

1980 to | Removals | 1993 1 1999 | - 2013
1991 . l
I Atabama B 23 1| 36 |- 39 3.9
Alaska 5 | - 029 0.8 . 0.8 0.8
American Sarioa 7 0.41 L1 S22 1.2
Arizonz® 5 | o 04 25 25
[ Arkansas - e 081 221 23 2.3
California . . 84 487 | 132 141 | . 141 |
Colorado R 261 7.1 7.5 7.5
Connecticut i1 |- - o0es| .17 | 18 1.8
Delaware | 15 087 ] - 24 25 .25
District of Columbia 0 0 o [. o f 0o Il
Florida’ 52 3.02 82 | 87 | . 87 ‘
Georgia ' .66 | 38| 1we | o111 1.1
Guam o | os2| ' 14 15 1.5
Hawaii : . 4 0.23 0.6 0.7 07
Idaho s 14 081 | 22 23 | - 23 |
Mlinois 4 | 249 68 | - 72 72
Indiana- | 59 342|093 9.9 9.9
fowa - 10 058 | 16 | . 17 1.7
Kansas s 0.87 | 2.4 2.5 ‘2.5_
Kentucky .39 226 | 6.1 65 6.5
Louisiana 9 | . 110 30 3.2 3.2
Maine ‘ 10 0.58 16 | 1.7 1.7
Marianas® s 1.45 3.9 4.2 4.2
Maryland 24 130 0 38 {0 a0 [T a0 |
‘Massachusetts 58 C 336 0 91 9.7 9.7- |l . .
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A
.‘ ' | Exhibit 2-5 (continued)
. Projected Removal Actions in 1993, 1999, and 2013
" State or'Territo;-y Number of | Percent Projécted Number of Removals - "
' Removals of All '

1980 to | Removals 1993 1999 2003 |
| 1991 ‘ | a1
Michigan 73 . 423 1.5 12.2 12.2 ”
Minnesota 13 075 | 20 2.2 2.2 “

" | mississippi 29 1.68 46 49 . 49 |
N “ Missouri 69 4.00 10.8. . 11.6 16 |
‘I Montana ' 11 0.64 1.7 1.8 1.8 }
Nebraska 14 0.81 22 2.3 23 |
Nevada 7 - 0.41 L1 1.2 12
New Hampshire - 45 ' 2.61 7.1 15 7.5
New Jersey 9 5.57 51| 161 16.1
o || 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 4.29 116 12.4 12.4 "
'N'orth Dakota 4 0.23 0.6 07 0.7 H
Ohio 60 3.48 9.4 10.1 0.1 .
Oklahoma 15 0.87 .24 2.5 25,
Oregon 1 0.64 1.7 18 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 1 064 1.7 18 18
South Carolina 30 174 | 47 50 50
South Dakota 8 046 | 13 | 13 13 |
Tennessee 14 081 | . 22 23 23 |
Texas 97 5.63 15.2 16.3 16.3 ﬂ
Utah 1 06s | 17 1.8 1.8 "
Vermont 7 041 | L1 1.2 1.2




State or Territory | Number of.| Percent Projected Number of Removals )
Removals of All ,
. 1980 to Removals 1993 1999 2013
) 19 |
Virginia 10 058 - 1.6 1.7 1.7
. - Vitgin Islands 3 017 | - 05 05 -] - 05
Washington B S | nio | 3.0 - 32 | 3.2 "
West Virginia 52 o302 8.2 87 | . 87 !l
‘Wisconsin o 24 139 | 38 | 40 40
" Wyoming ‘ 8 0.46 1.3 1.3 13
" Total 1,724 100 271 | 289 289

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

2.3.4 Allocation of Wastes to CAP Management Categories

EPA allocated waste to CAP Management Categories based on waste codes -for removal action
wastes reported in the 1991 BRS. This step uses the same data that were used to determine the
average volume of waste per removal. EPA used these data to identify percentage of the waste
bearmg waste codes for metals, organics, or both: '

‘.. B
-

'16 percent contaminated with organic constituents-only;
64 percent contaminated with metals only; and
* . 20 percent contaminated with both.

To use.these data to allocate wastes to CAP management categories, EPA assumed that:

b Wastes contaminated with-organic constituents are managed in Incmeratlon-
Sludge/Sohds
"e . Wastes contaminated with metaIs are managed in Stabxllzatxon/Chemlcal

Fixation; and

. Wastes contaminated. with both contaminant types are managed in both
- categories. | -

To calculate the volume of residuals managed in RCRA Subtltle C landﬁlls EPA assumed
that the following wastes are managed in Subtitle C landfills:

¢ 28 percent of all residuals from incinerating organics;

o 30 percent of all residuals from stabilizing _metals; and

1 ) . . ° . - 19 |




J

e 95 percent of res:duals from incineration: followed by stablhzatxon of mixed
: orgamc and metal wastes. :

’
b

The remaining residuals-are assumed to be managed in RCRA Subtitle D landfills. These factors are
based on analysis of waste codes and management types for removal action wastes in the 1991 BRS.
(ICF Incorporated 1993) EPA developed these portions by assuming that all treatment residuals of

. characteristic wastes are managed in Subtitle D landfills and all treatment residuals of wastes

containing listed wastes or listed and characteristic wastes are managed in Subtitle C Iandﬂlls (EPA
used a similar approach for Superfund remed:al action wastes.) .

A residuals factor of 1.5 is multlphed by the waste volume stabilized to account for the
increase in volume resulting from the remedy. 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 significantly
reducéd in volume by incineration. These residuals factors are based on the results of a literature

review (Peretz, 1992).

" EPA multiplied the percentages of waste in CAP Management Categories and the residuals
factors by each State-by-State and year-by-year one-time waste volume estimate to determme the
capac1ty demands for each State i 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 result of RCRA corrective actions, EPA -
_identified the universe of RCRA facilities 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 nmuing and duration of remediation. This chapter explains the steps
EPA took to obtain its state-by-state results. - . . . , '

32 BACKGROUND AND DATA SOURCES.
3.21 Régulatery Background of RCRA Corrective Action

. Under RCRA, Congress authorized EPA to promulgate regulations addressing the problems
associated with the ‘improper 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 environmental media from solid waste management units (SWMUs) at
RCRA hazardous waste treatment, storage, and disposal facilities (TSDFs). EPA codified the
corrective action mandates in its regulations at 40 CFR 264.101. EPA Regions and authorized States
(curréntly 18 states) are implementing the corrective action program and are expected to continue
characterizing, ranking, and remediating existing contamination at TSDFs well into the next century.
The corrective action program will also address future contamination that occurs. :

On 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 used to facilitate remediations under -
RCRA corrective action authorities. Both tend to reduce, though not necessarlly 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 by the Regional Administrator for
the purpose of implementing corrective action remediation. A CAMU may include non-contiguous
areas of contamination. 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 thé LDRs. In the absence of CAMUs, the hazardous waste that is
excavated at a’facility would have to meet land disposal restrictions treatment standards before being
. land disposed .

EPA developed an approach to esumate the impact of. Correctwe Action Management Units
(CAMUs) on remediation wastes shipped off-site for Subtitle C management by using data presented
in the CAMU rule and RCRA -corrective action RIA. The 43 percent factor -equals the estimated
annual volume of soil triggering the LDRs. .at corrective action facilities implementing the CAMU
‘planning builds directly on EPA’s RIAs for the corrective action and CAMU/TU rules (an EPA
concept that appears in the final CAMU rule (0.47 million tons per year) divided by the estimated
. annual volume of soil triggering the LDRs at corrective action- facilities that would be cleaned up

’ i

2




following the CAMU concept that appears in the proposed CAMU rule (1.1 million tons per year). j: .
These soil estimates were generated by the RCRA corrective'action RIA model, which is based on '
detailed site-specific data for a stratified random sample of RCRA corrective action facilities. For

For more mformatlon see CAMU final rule publlshed on February 16, 1993 (58 Federal Reglster

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 on EPA’s RIAs for corrective action and CAMU/TU rules (EPA 1993a and
1993b). These RIAs are 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:’ '

Largé facilities; ’ .
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 remediation, based on the facility size )

and extent of contamination. Facilities classified as "not large" were stratified by RFA status. RFA

status is indicative of the likelihood that corrective action will be required, because RFAs tend to be

completed sooner at facilities with serious contamination. ‘Facilities in both the "large" stratum and .

the "not large with RFA" stratum were sampled at a higher rate than their actual occurrence in the

universe, so that more detailed information on corrective action costs could be obtained for the RIA.

Exhibit 3-1 provides information about the 70 non-federal facilities in the sample; as well as waste

* generation and management data.

'

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

2 The corrective action RIA also considered federal facilities, but these have not been included in
EPA’s analysis of one-time capacity demand for several reasons. First, the RIA sample considered
only a small number of-federal facilities (9 out of 359 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 specxallzed 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 .
mvesuoatxons (RF Is), corrective measures stud;es (CMSs), and, finally, remedlatlon
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Do ’ . A
. L Exhibit 3-1 .
Characterization of Sample Facilities'in Corrective Action RIA
. FACILITY [NCINERATION STABILIZATION _  LANDFILL
FACILYY FACILTY PERMIT QUANTITY . QUANTITY, QUANTETY ~
IDENTIFIER sIc STATUS (TONS) . " CTONS) T(TONS) - :
FACILITY 1 2491 1 . S8 0 0
EACILITY 2 2491 1 0 ) 0 ' 0
FACILITY 3 . 2812 " - o - 0 10 ’
- FACILITY & . 2812 4 0. 0 - -0
- ) FACILITY § 2860 1 0 0 7
) : . FACILITY 6. 2869 1 206,114 0 ¢
FACILITY 7 2879 2 Vo0 67,164 0
FACILITY 8 2879 ! 0 0
. . FACILITY ¢ 2899 1 2,216 ; i} . 176
: : FACILITY 10 2911 . T 300,475 159,976 11,722
T FACILITY N 291 4 0 . 0 3
. FACILITY 12 2911 0 699 : + 0 0
- FACILITY 13 2911 1 0 143,807 . 0.
N . FACILITY 14 2911 1 0 178 ' 193
‘ FACILITY 15 3000 1 0 0 0
. - FACILITY 16 333¢ 1 0 1,510 -5 ,
FACILITY 17 3480 . 1 ] 192,888 6,192
FACILITY 18 3662 2 ] 0 0
FACILITY 19 . 3672 ° 2. 0 37 87
FACILITY 20 3674 2 31,084 o , ]
FACILITY 21 3728 1 o .. 0 0
: FACILITY 22 3760 ‘4 . .0 45,759 0
o - FACILITY 23 3820 1 ' 0 ) v 268 .
FACILITY 24 4953 1 o . ] . 120 .
© FACILITY 25 4953 2 1,903 ‘1,903 T 11,417
S FACILITY 26 4953 1 27,829 55,658 : 0
"~ . FACILITY 27 . 2491 2 . 0 0 ‘ 0
L . FACILITY 28 2491 1 .0 ] 0 ,
L . FACILITY 29 2800 1 0 0 0
- FACILITY. 30 2821 1 0 0 0
FACILITY 31 2821 4 0 0 137
. FACILITY 32 2834 1 ] 0 0
FACILITY 33 2834 1 0 0 .0
FACILITY 34 2844 2 121 0 0
FACILITY 35 2869 2 0 10,049 0
FACILITY 36 2911 1 ] 149,927 0. ‘
FACILITY 37 - 2911 2 -0 15,413 15,413
] FACILITY 38 3069 1 16 .0 10 ’
' FACILITY 39 3316 2 96 101 .0
FACILITY 40 3316 (] (] .0 0
FACILITY 41 3470 . 6 0 5,99 6,957
FACILITY 42.° 3482 2 0 226,404 0
FACILITY 43 3669 . 1 .0 0 0
FACILITY 44 © 3691 - 1 .0 0 385
FACILITY 45 .+ 4214 1 25 43 43 -
FACTLITY 46 4230 1 ¢ 62,333 0
FACILITY 47 4953 0 o . 180,722 | 0
FACILITY 48. 4953 - 0 0 0
FACILITY 49 . 4953 9 0 0 0
" FACILITY 50 4953 1 0 ] 0 )
. FACILITY 51 5169 2 : 0 0 0
o FACILITY 52 ‘8221 L2 0 . 25 0
FACILITY 53 8221 2 0 0 0
FACILITY 54 . 2047 1 0 0 0
FACILITY 55. 2491 4 ! 0 3,613 .0
«  FACILITY 56 2816 ] 864 0 1,079
FACILITY 57 2860 2 0 0 0 !
. _ FACILITY 58 2869 , 2 0 0 ¢ ’
) - <" FACILITY 59 291 4 0 56,837 ]
FACILITY 60 3354 4 .0 0. 0
FACILITY 61 3489 0 2,544 0 0
FACILITY 62 3568 4 .0 . ’ 0 o -,
FACILITY 63 3874 - 2 0 0 0
‘ FACILITY 64 . 3699 4 0 ] 0
. © FACILITY 65 3827 s 0 0 0 . 0
. FACILITY 66 3840 1 0 2,098 0
FACILITY &7 3840 [ 0 . 0 -0 ‘
FACILITY 68 ' 4953 1 . 0 ] 0
' C 24 . T
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Remedy- Selection Procws for RIA Sample , o . N .
In order to account for the complexity of the dec1s1onmak1ng process when s1mulatmg the

-selection of remedies, EPA developed an approach that relied on panels of experts to select remedies

at the sample facilities. To simulate the type of interactions between EPA and those responsible 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 the regulatory agency in
- setting remedial objectives, requesting additional technical information from
_the technical panels on the performance of proposed remedies, and making
final remedy selectlon decnsrons

s Techmcal Panel: This panel was charged with.developing one or more
S technical remedies for each facility, based on guidance from the policy panel,
and estimating the costs of the remedies. Technical panels were encouraged
to develop a range of remedies, including thcse that would represent the
" facility owner or operator’s preference to propose the most cost-effective
remedies that would meet the proposed corrective action regulatory objectives.

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

The techmcal panels consisted of national remediation experts selected for their facility- y
specific remedial design experrence Each technical panel comprised individuals representmg several .
disciplines: 4

Hydrogeology; .
Geology; '
Geochemistry;
.Soil science;
~ Civil, chemical, or environmental engineering; and _
_ Chemistry. o ‘ )

The technical experts were identified through a competitive search across many well-
recogmzed remediation firms in the United States. Many of the experts had significant RCRA field
experience, -while most had extensive experience providing investigation and remediation support
under the Superfund 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 most part, the
panels divided the work on each facility along lines of technical expertise.

The remedy selectlon expert panel sessions. were conducted over the course of eight weeks 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 information on the extent of contamination at
59 of the 79 sample facilities (including nine federal 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




In the first step of the remedy selection process for a sample facility, the panel members were -

presented with information characterizing the' extent of contamination at each facility i in the absence of
corrective action (i.e., the baseline extent of contamination). This information included overviews 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 degree 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 characterlzmg the extent of contamination.
For example, soil samples and ground water sampling data were available for a number ‘of facilities
that had reached the RFI stage. A multimedia model was used to estimate the extent of contamination

when monitoring data were not available o estimare current 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 facxl:ty iSsues by a facnlltator to expedite the panel process

Next, the p'olicy panel reviewed the facility data and developed remedial objectives 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 corrective
action regulations and indicated 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 of current
exposures at the facility and 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 would be required to develop more
stringent remedial alternatives commensurate with the threat. The policy panel typxcally expressed
remedial objectives as goals rather than specific technologles

" The completed facility reme_dy pbjectives 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 10 a full library of reference. materials on
treatment technologies (including innovative technologles) engineering design information,
engineering costs, and, for ground water extraction remedies, plume capture computer models. Usmg
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 lternative was feasible, the technical panels presented alternatives for
consideration. Finally, the technical panel’qualitatively evaluated the performance of each remedial
alternauve 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
remedy. The technical panel developed this additional information and submitted it to the policy
panel.” Based on the final information provided by. the technical panel, the pollcy panel selected a
final remedy for the facility. After the pohcy panel selected a final remedy, the technical panel
generated its final cost estimate. In the colrse of estimating costs, the 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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33 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 the universe of RCRA facilities -
(i.e., the non-federal facilities identified in the RCRIS database). Furthermore, it describes EPA’s
approach for determining when facilities would commence corrective action remediations and for
aggregating results to obtain 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 Practices At Sample and Non-Sample Facilities

EPA’s first step in developing a matching process was to identify factors that would predict of ’
the likelihood that corrective action will be needed at a facility and, if corrective action should be
performed, the volume of wastes likely to be generated and managed off site. The followmg seven
factors were considered: S

W Number and type of solid 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. Thus, the number of SWMUs
is likely to be positively related to both the likelihood that correcnve action
will be needed and the amount of off-site capacity demand.

)] ‘ 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 small facilities to’
need correctivé action because, on average, they contain more SWMUs and
corresponding opportunities for releases. - Corrective actions at large facilities
may also tend to contaminate larger 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 transport characteristics 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 be more likely when wastes are
managed in a surface impoundments than in storage tanks).

©6) " Facility age. Old facilities, on average, may generate greater volumes of
corrective action waste because they have had more opportunmes (i.e., more
time) than new facilities for releases to the environment to occur and because -
waste management practices have improved over time. .
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. @ Soil, hydrological, and climatic conditioris. These factors affect the fate and
«transport 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 corrective action waste likely to be generated at a
RCRA facility and managed off site. EPA was able to identify four variables that were both
uniformly available for non-sample facilities and at least indirectly related to-the likely capacnty
demand.

M RIA Sampling Strata. This variable is a relatively strong indicator of the
. number of SWMUs and facility size. Thé cofrective 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
1993a). 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'SWMUSs. Because the strata 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 rated as moderately
- strong, however, because the sampling strata do not supply information about
» . © . the corrective action stage of large facilities. '
‘ RIA sample strata appears to be the 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 corrective action process — are particularly good’
indicators of capamty demand from remediation, relative to- the other
mdlcators

(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 mdlcato_r of waste management practices at a facility,
EPA judged this relationship to be moderately strong because a wide range of
systems can be used to manage similar wastes. In addition, the type of N
industry occurring at a facility tends to be somewhat correlated with its age .
because facilities producmg similar products tend to face similar economlc and
financial environments.

(3)  Permit Status. A facility’s likelihood of requiring corrective action can
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 that hazardous waste has been managed in-land-

. based units and will remain on site after ciosure. Permit status is also

- 7 : - ~ i - . . Id
Ve - i '
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moderately correlated with the number and type of SWMUs ét a facility; for'v ) .
example, facilities ‘with a permit by rule are likely to have few SWMUs. . o

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

-EPA developed a matrix to organize the evaluation of these four variables. See Exhibit 3-2.
For each combination of the four variables and the seven factors predlcted to contribute to off-site

/ capacity demand, EPA assigned a strong, moderate, or weak rating to express the strength of the
relationship, as described above. © N
Exhlblt 32

Relative Strength of Relationship Between Potential Prednctors of ,
Corrective Action Volumes and Variables Used in Similarity Compansons_'

Variables for Matching Sample and Non-sample Facilities - -

R ' : R o ) Location
Predictive Factor of " RIA Sample | . : . (EPA Region or
Capacity Demand Strata Industry Permit Status State)
Number and Type of ‘ : \ l P
1 swMUs Strong Weak Moderate _ Weak - .
s : \ .
Stage in Corrective - Moderate Weak Maoderate Weak
Action Process N
Facility Size . Strong , Weak Weak | Weak
{l Waste Types - T Weak - - Strong Weak Weak
Wastt:. Managerr!ent Weak Moderate Weak . Weak
Practices N N \“
Age . Weak - . Moderate Weak . |. Weak
So.al, H)}drologufa‘l, and Weak Weak - Weak - Moderate
Climactic Conditions ] : . A
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 the most appropriate sample facility for transferrmg 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 be considered 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 it matched the three-digit SIC code (i.e., industry) of
a non-sample facility. In turn, EPA set 500 points as the maximum.value for permit status, and 250 .
poiats as the maximum value for location. Thus, the maximum total score is 1750 points.
- For each of the three factors - mdustry, 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 for a sample facnhty
and a non-sample facility: Lo~ S :

() All Points. When a sample focility and a non-sample facility had the same
: value for the factor being considered, the maximum value was assigned.

- If a sample facility had the same three-digit SIC code as a non-sample
facxllty, it was awarded 1000 points. 3

- Ifa sample facility had the same permit status as a non-sample
' facnllty 500 points were awarded to the sample facnllty

= If a sample facrllty was in the same State as‘the non-sample. faclllty,
.250 points were awarded.

(2)- ° No Points. When a sample facility and a non-sample facility were dlSSlmxIar
with regard to the variable bemg consxdered no points were assrgned
(3) Half Plus One Points. When a sample facrllty and a non—sample facnllty had
+  a similar but not identical value for the variable bemg 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 in determining a match
than-any next less important variable. . :

s ~ For a sample facility with the same two-digit but not three-digit SIC"
code as a -non-sample facility,"SOl points were awarded.® '

-~ " For a sample faClllty with -a similar permit status as a non—sample B
facﬂlty, 251 points were awarded. :

3 Because a significant number of facilities perform industrial activities that could be classified
tinder multlple four-digit SIC codes and each facility is assigned only one four-dlglt code, three-digit
codes are used to compare the industrial activities at sample and non—samp]e facilities.

* For an explanation of how same and 'similar" permlt statuses were determined, see ICF
Incorporated, 1993 ' . )

SA match at the one- -digit SIC level received no points because t.hlS match is 1nsufﬁc1ent{y
indicative of similarity in waste management and waste management characteristics.
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- For a sample facility in the same EPA Region but not the same State
as a non-sample facility, 126 points were awarded.

\

* These results are summarized in Exhibit 3-3,

: . Exhibit 3-3 ,
. Decision Rules for Assigning Points to Sample Facilities ~ -
Variables Compared | _ ~ Points Allocated

Samplfng -Strata

\

Only sample facilities with same stratum as a non-sample facmty ' -
‘are considered for further evaluation '

Permit Statﬁs

Industry - * S o , - .
Same 3-digit SIC ' o 1000
Same 2-digit SIC, but different 3-digit SIC . . 01 N

I Same permit status St N o | 300
Similar permit status- . . LBl
Location B
Same State | _ ‘ | 250

*Same EPA Region, but dlfferent State : 126

The matchmg process also mcluded the followmg rules

¢ - Incases where more than one sample facility received the same highest score
* for a non‘sample facility, the sample 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 the sample facilities matched to non-sample
facilities using this process is 745 out of a maximum possible score of 1750,
As stated above, all sample facxlmes had the same stratum as their matched
non-sample faCllltleS ‘

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

A



. EPA, consxdered and rejected two other approaches for projecting one-time correctlve action
wasts, volumes : -

(1) ~ EPA determined that using Monte Carlo modeling to match non-sample .
facilities to RIA sample facilities within each of the three strata would require
too large a'level of effort and would not provide enough flexibility to al!ow
for modelling assumptlons to be altered. .

(2) EPA evaluated an approach that would have projected volumes by matching
waste generation data from the 1986 National Screening Survey (also known
as the GENSUR) with waste management data from the 1987 National Survey
of Hazardous Waste Treatment, Storage, Disposal, and Recycling Facilities

- {also known as the TSDR 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 Timirig‘ of Co;'rective Action Remediation

The timing and number of corrective action remediations within each State depends on many
variables; several of them are difficult to project into the future. Important determinants of the pace
of corrective action implementation within a State include the EPA Regional and State strategy for
implementing the corrective action program, the number and type of facilities within the State, and
the avaifable budget 4 ‘ : -

. - EPA simulated the timing of Corrective action remediations within each State by using data
developed by the Office of Solid Waste to estimate the proportions of facilities that would progress far
- enough through the corrective action process t0 commence remediation in each of three time periods:

s

¢} 1992. The percentages for the first period, as shown in Exhibit 3-4 reflect
actual progress at the Regional level in 1mplement1ng the corrective action
program (EPA 1991 and EPA 1993¢). ‘Specifically, these percentages are .
based on the average rate of progress from 1989 through 1992.

2) "1993 to-2002. Based on the"pace, of remediations in the last several years
EPA projects that by the end of 2002, roughly 20 percent of the facilities
requiring corrective action will have begun remediation (EPA 1993e).

_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 commence corrective action remediation
in this period. The Agency did no: differentiate among Reglons in applying
this percentage.

3) 2003 to 2013. Lacking other data EPA assumed that thls same rate of
remediation’starts would continue through the third period, 2003 to 2013.
Thus, 22 percent of the facilities requiring corrective action will begm
remediation during this 11 year period.

Y
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‘ _ Exhibit 3-4 ,
Estimated Corrective Action Remediation Starts over Time

Percentage of Percentage of ' Percentage of

i remediations remediations started - remediations started

EPA Region started in 1992 1993 - 2002 2003 - 2013

I | .00, 20 22

‘ m. 05 20 22
moo 03 200 .. 2

v .03 20 2

A ' 0.3- 29 22

VI 0.7 200 - 22

VI | 0.4 20 2

. VHI 05 20 2 )
IX .o 0.1 20 S22
X | 24 20 22
In Exhibit 3-4, the ﬁgures for each Region do not sum to 100 percent for twe reasons: (1) .

_ some facilities commenced remediation prior to 1992; and (2) not al] facilities needmg corrective ,
‘ . action will commence remediation by 2013. ' '

“To apply these Regional percentages 10 specnﬁc states EPA used the followmg four-step
procedure: .

(1)  For each State; EPA identified the number of facilities (using the matches to
sample facilities) that will generate a demand 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. o '

(2) - For each of these CAP Management Categories, EPA determined 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 incineration by ali 10 facilities with such a
i o demand divided by 10. The average duration was determined in the same
manner and rounded off to a whole number of years. Most durations were
one year; a few were two years.
3) EPA calculated the number of facilities that would create a demand for each '
CAP Management Category in each progectxon penod in each State, usmg the ( .
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. ' - . Regional rates of new corrective action remediations described above. For
_example, if the hypothetical State identified above is located in Region I, then:

-~ 0 percent of the 10 facilities with a demand for incineration (0 . .
facxl ltles) would be allocated to 1992

- 20 percent (2 facnlmes) would be allocated to the perlod from 1993 to
' 2002; and

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

4) Fmally, EPA randomly assigned starting years.to each of the facilities witha
demand for each CAP Management Category in each projection period using a
computer-driven random number generator. For example, each of the two .
. facilities with a demand for incineration during 1993 to 2002 would be '
Lo . randomly assigned to a starting year 'in that period. If the average duration of
, . vthe demand is two years, the facility would show a demand for incineration in
T . the randomly assigned year and the following year. - ~

© - This procedure has several advantages., It reduces significant year-1o-year fluctuations in.
. demand by using the average demand for capacity by CAP Management Category. It also avonds the
need to predict when correctwe action will start at each facﬂlty

. 3.3.3 Aggregate Volumes by CAP Management Category

e EPA used the methodology described above to ‘prOJect the demand for incineration,
“stabilization, and landfill capacity demand in all years from 1992 through-2013. The demand for .
each type of capacity in each year was summed across, facxlltles to determine the total demand in each -

year. : : _ : . .

These results show that the projected volume of one-time waste requiring disposal at Subtitle -
'C landfills is small relative to-the volumes for incineration and stabilization. The expert panels that
. sélected remedies for sample. facilities were able to specify disposal at hazardous or nonhazardous
landfills, and they often chose dlsposal in nonhazardous landfills, evidently because many -
_ wastestreams were characteristic hazardous wastes (i.e., exhibited one of the characterlstlcs mdlcated
" in 40 CFR 261.23 — ignitability, corrosivity, reactivity, or toxicity) and required no further Subtitle
C management after decharacterization through incineration and/or stabilization. ‘
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4. UNDERGROUND STORAGE TANKS CONTAINING HAZARDOUS SUBSTANCES

4.1 - INTRODUCTION - o

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. '

42. DATA SOURCES

EPA used three data sources for estimating one-time waste volumes from cleanups of reIeases :

' from USTs contammg hazardous substances

\

¢} Underground Storage Tanks: : Resource Rejuirements far Corrective
Action. Donna Synstelien Bueckman Sunita Kumar, and Milton
Russell, University of Tennessee, Knoxville, December 1991;

(2} © Survey of Undergroun_d Storage Tanks for 1990 and 1991, Conducted
by CRM Associates for EPA’s Office of Underground Storage Tanks,
and . . .

3) Chemtcals Stored in US Ts: Characten:*'cs and Leak Detection.

United States Environmental Protection Agency, Office of Research

and Development, Washington, DC, EPA/600/2-91/037, August 1991;
) cand - “ o

- The report by Bueckman e al. provided a detailed description of a cost estimation method

and a simulation model developed by its authors, including the model’s parameters, justification for
those parameters, and the source of data used to establish the baseline numbers 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.

populatlon ' )

,. The 1990 and 1991 surveys of USTs conducted by CRM Associates for the Ofﬁce of

' Underground Storage Tanks (the OUST report) provided data on the number, age, construction,

contents, and level of protection of USTs by State. EPA used these data in establishing the size of
the hazardous substance UST population in the base year and in projecting future numbers of tanks
over tlme . . ) N

. The Office of Research and Development s (ORD) ‘report, Chemicals Stored in USTs:
Characteristics and Leak Detection, provided another source of data on (1) the number of USTs
containing chemicals (i.e., hazardous and non-hazardous substances other than petroleum) in several’

. States, the percentage of those USTs that contained hazardous substances, and (2) the types of

hazardous substances stored in these USTs. EPA used the first set of data in this report to developa -
» -factor for predicting the percentage of the UST population identified from the QUST report data

whose releases would generate RCRA hazardous waste. EPA also used these data to estimate the
number of hazardous substance USTs in the 'States for which data were provided in that report. EPA:




used the second set of data in this report to predict the management practices for RCRA hazardous .
waste generated from cleanups of such releases. . .

43 METHODOLOGY

Essentially, this model is based on four-independent variables: (1) the number of hazardous

. 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 al!ocatlon of

off-site waste volumes to approprrate CAP Management Categorles .

431 The Number, Age, and Protectlon Status of Hazardous Substance USTs

'Estimating orie-time hazardous waste generation from UST cleanups requires data on the
number of USTs containing hazardous substances in each State broken down by tank age and
. protection status. Tlie ORD report contains data on the number of hazardous substance USTs in 14 -
States (EPA.1991, p. 14, Table 1) and estimates that all hazardous substance USTs comprise
approximately one percent of the total tank population. (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 State in the annual OUST ‘surveys.
* The tank age and protection status for the hazardous substance USTs in aIl States was then estimated
"- based on the OUST survey data.

- In estimating the age and protection status of USTs, the method, relying on an approdch o

developed by Bueckman et al., first assigns tanks to age categories and then subdivides the o
' categorized tanks into two groups: protected and unprotected. These steps were performed using Y -
data on tank characteristics that were collected as part of the OUST survey. The age categories to . i
‘which tanks are assigned are: 0-5 years, 6-10 years, 11-15 years, 16-20 years, and greater-than 20

years. A tank was considered protected if it was classified as having cathodic protection, having an

interior lining, being constructed of fiberglass-reinforced plastic, or having other protection. It is

important to note that this protection status simply indicates compliance with petroleum UST -

regulations, and does not indicate compliance with the more stringent secondary containment

protection status required for hazardous substance USTs by 1998.% If the tanks protection status was

""none" or “unknown," then it was classified as unprotected. The effective life of a tank is assumed to
-be 20 to 25 years, irrespective of protecnon status. :

’Ihe OusT survey of USTs undertaken in 1991 is taken as an indicator of the number age
distribution, and protection status of USTs by State at the beginning of 1992. For Statés not covered
by the ORD report, these "1992" data on the number of tanks have been compared with the "1990"

. data used by Bueckman ef al. as a check on consistency. In those.instances where the two 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 requlred to be upgraded or protected to
prevent releases due to structural farlure or corrosion by December 22, 1998.

" For several st’ates,, the 1992 number of tanks reported, elther in total or for a specific age
category, was significantly larger than the 1990 number of tanks. Becausé¢ the 1992 data are more
current, they are assumed to be relatively "more correct” than the 1990 data Hence, the 1992 data - .

were used to adjust the 1990 input data set.
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. replaced in whole or in part with the 1992 data for the following States: Alaska, California, Georgia,
Hawaii, Kansas, Kentucky, Louisiana, Maryland, Michigan, Nevada, New Jersey, Puerto Rico, and
Wisconsin. The assumption that one percent of USTs contains hazardous substances was then applied
evenly across the tank age and protection status categories for the States not covered by the ORD
¢+ report t0 produce estimates of the number of tanks contammg hazardous substances in each age-

protection status cohort for each State in the base year. The distribution of States covered 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 address tanks after the projection period-ending in
1999 because, as discussed in Section 4.3.2, all hazardous substance USTs must have secondary
containment protection by the end of 1998 and all such tanks are assumed to have no releases
requiring off-site waste management Yy ‘

. The tanks in each age- protectron status cohort are then "aged” over the projection horizon by
five year intervals using assumptions developed by Bueckman er al for petroleum USTs. Although
~ Bueckman et al 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 agmg, unprotected tanks may be subjected to one of four acuons durmg the prOJectlon

period:
.. Remam open without upgradmg (untrl the end of 1998, the regulatory deadline for
L secondary contamment protecnon) .
. e Close according to formal closure procedures without being replaced
T e Be replaced with a new protected tank; or .

. Add protection and thereby become a protected tank.
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l o Exhibit 4-1 ‘ . .
. - o Estimated Number of Hazardous Substance USTs ' . : o
: by State, Tank Age, and Tank Protection Status E . '

¢

Protected Tanks -Unprotected Tanks = ﬂ
State 0-5]6-10 [11-15[16-20! >20 | 0-5 | 6-10 [11-15[16-20] > 20 .
| years | years | years | years | years | years | years | years | years | years |
Alabama - 3 T8 4 6 .2 1 2. 2 I l
Alaska L0 0 -0 0 0 il s 1 o] 2
American Samoa 0 0 0 0 0 .0 0 0 0 o |
Arizona 4 1 0 1 0 7 5 2 s] T2
Arkansas 3 ] 2 1 0 3 2 5 1 o |
Califorria 2] ss| 54 IREE 66 92 88 65| 188 ||
Colorado ' 3 i 2 1 1 4 7 12 3
Connecticut 14 18 17: 15 50 2 6 s 6l "3
Delaware A . 0 0 0 0 1 1 1 1 8
District of Coluibia | - ' 0 0 2 1 I -2 .
Florida '~ 5 T 3 10 5 11 13 | 12 4 it -
| Georgia . 10 10 © 38 1 3 3 16 1
Guam 0 0 0 0 0 0 0 - @
Hawaii -0 0 2 0
Idaho T4 0 0 3 .0 st 1 14
Hlinois 36 - 94 86 nE 7% 63 231 339 | 32| el AN
Indiana ' 16 23 19 2| . 121 18 25 26 31 205 : .
lowa . 3 5 K ) 3 1 9 8 8 8
Kansas 1 0 1 1], 1 0 3 0 14
Kentucky _ 3 0 4 1 1 19
Louisiana o 0 0 0 0
Maine 8 30 se 12| 82 0 0 _ o] 4
Maryland ' 7 2 1 2 4 16 16 10 19 2
Massachusetts 3 . 1 -1 4 3 S 7 8
Michigan 17 7 7 3 10 21 43 . 58 67 111
Minnesotsa 5 15 I(+} 5 22 i 7 27
Mississippi 1V B 4 3 2 4 9 13 6 4
) Missouri 18 20 9 7 16 18 a6 28 22 58
Montana -5 1 ! 1 4 il 14 7 9 24
Nebraska 3 1 0 1 1 1
Nevada : i : 0 0 0 2 0
New Hampshire -3 1 l 0 0 8 3
New Jersey 18 13 11 9 16 16 30 31 28| 57
M New Mexico R 0 0 0 ol - - 1 1 ] 1
New York | © 31 19 11 13| 24 62 143 145 190 | 299
North Carolina 32 8| 80 "33 50 |. 8 19| 33} 17 43
North Dakota 2 11 0 0 0 3 3 1 4

Northern Marianas 0 0 . 0 0 0 0 0 o’ 0~ .0 .




Exhlblt 4—1 {continued)

Estimated Base Year (1990) Number of Hazardousr Substance USTs
by State, Age of Tank, and Tank Protection Status

Protected Tanks

Unprotected Tanks

Stgte\. 0-5]6-10 |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 ||
Oklshoma 2 1 1 1 1 3 9 7 5 7|
Oregon 1] - s 2 1 2 | 1 15 1 9 17 |
Penr{syivania 16 6 6 .3 6 35 42 70 48 94
Puerto Rico 2 4 1 0 5 4 12 3 1
Rhode Island 2 2. 2 1 1 3 4 4| 10
South Carolina 15 26 6 6 12 6 26 . 8 18
South Dakota 0 0 0 -0 ‘0 2 t 1
Tennessee 1 l- 1 T3 8 8 o 11 12 28|
Texss ° 1 31 29 11 25 1 72 34 32 92
Utah 3 1 0 0 1 2 5 1 9
Vermoni. L2 0 2 0 0 1
Virgin [slands 0 G 0 0 Q g 0 0
Virginia 20 5 5 2 5 38 58 - 58 32 83
Washington 4 3 7] 3 12 4 20 i0 43
West Virginia 1 1 1 1 2 4 3 5 2l
Wisconsin 13 14 13 i8 16 13 31 38 ss| s8]
Wyoming 3 1 0 0 0 4 3 0 2 1
Totals 486 519 520 327 943 512 1056 1245 | 1161 40_91J




After tank protection is determined, the tanks are advanced to the next age category and regrouped .
into protected and unprotected tanks. . ‘

The assumptions used in this aging process are presented in Appendix A of the report by
Bueckman et al. and are reproduced here as Exhibit 4-2. The exhibit shows the portion of existing
protected and unprotected tanks of various ages that will be subject to one of the available actions .
during certain time periods. - For example, the exhibit shows that of all unprotected tanks age 0 to §
years during the period from 1990 to 1994, 60 percent will remain open, 7.5 percent will close, 2.5
percent will be replaced, and 30 percent will 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
petroleur, new tanks age 0-5 years are limited to replacements, "no significant growth in the demand

» for USTs is anticipated over the time period covered in this estimation" (Bueckman et al., p. 29), the
. majority (96 percent) of all closures will occur between 199 and 1999 based on the assumption of
compliance with existing regulattons (Ibid., p 27), and 30 percent of all unprotected USTs will have
been upgraded or replaced ‘after five years.® (Ibid., p. 25) As noted earlier 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 afier 1998. '

4.3.2 The Percentage of USTs with Releases

To project the percentage of hazardous substance USTs with releases in each time period for .
each State, EPA adopted the release rates and approach used by Bueckman er 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 above or 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 42
Assumpuons Used in Aging the UST Populatton
* (Portion of USTs)

_ Unprotected Tank Remain Open Close ' Replace ".* Add Protection
Age (years) ’ :
0-5 0.60 0.075 0.025 0.30
6-10 0.60 \ - 0.075 0.025 6.30
11-15 0.60 0.10 0.15 0.15

¥ The speed with which any action is taken over time is controlled by the figures presented in
Exhibit 4-4. If new data suggest that the rate of upgrading 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 chanomv the appropriate aging algorithm parameter.
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Unprotected Tank Remain Open S Close Replace -Add Protectxon
Age (years) . ‘ _
1620 | . 0.60 0.10. 0.25 : 0.05
>20 or unknown . 0.00 0.40 : 0.60 . 000
Unprotected USTs; 1995-1999 )
0-5 B 0.00 " 0.00 " 000 4 0.00
fei0 . . 0.00 . Cot0 . 020 © 070
11-15 | o00 .. 02 . 0.50 . 030
1620 000 0.25 0.70 - o005
>20 or unknown . , 0.00 ~ 030 | 010 " 0.00

Remain Open ~ Active or inactive tank, registered stats is "open.”

Close -- Formal closure procedure, ‘services of the UST are not replaced.

Replace - Services of an UST that was closed are reopened with a ‘new tank system on the same site or elsewhere. f
Add Protection -- An unprotected UST may be upgraded or retrofitted to obtain protected status <

“information.® Weighting these release rates by the percentage of tanks found in the-applicable age .
status cohorts for a particular time period produces a set of weighted release factors that are then
applied to the total numbér of tanks in that time period in each State.” The result is the number of
USTs within each age group in each State that have releases in the particular 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 approach to account for the added protection provided by
_secondary containment,'® which according to Bueckman ef al. "may reduce release rates to virtually
" zero." (p. 104) The hazardous substance UST protéction standards require secondary containment -
systems that will (1) contain released regulated substances until-they are detected and removed, and
(2) prevent the release of regulated substances to the environment at any time during the operational
lives of those systems.'' -Under these conditions, the probability should be close to zéro that a
release from a protected hazardous substance UST system would contaminate soil or groundwater.
All hazardous substance USTs must comply with these standards by December 22, 1998. -Therefore,

for ;purposes of estimating generation of hazardous waste from hazardous substance UST cleanups, the-

" See, for example, 'E‘PA 1987a, EPA 19875; and the discussion in Bueckman et al., pp. 37-40.

© the preamble to EPA’s proposed technical standards for USTs, secondary containment was
defined as "a system mstalled around an UST that is designed to prevent a release from migrating
. beyond the secondary containment system outer wall (in the case of a’double-walled tank system) or
excavation area (in the case of a liner or 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 " (52 Federal Register 12772, Apnl 17, 1987)

‘“ 40 CFR 280 42(b) According to 40 CFR 280.12, "UST system is defined to include the
underground storage tank, connected underground piping, underground ancillary equlpment and any
. containment systern : . : .

a2 IR
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current methodology assumes that no hazardous substance UST systems wnll have releases begmmng .
in 1999. :

Exhibit 4-3 .
Release Rates for Unprotected Hazardous Substance USTs
: " Over Five-Year Projection Period - '

Age Cohort (tank age in years) Release Rate (% of all tanks)

0-5. _ o . 0.5
6100 ' o 0.5
1-15 o 50
1620 ' 100
>20 - ‘ 250

Source: Bueckman et al., 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., , . 4
contaminated soil) requiring off-site (i.e., commercial) treatment and dispdsal. The methodology .
assumes an average of 150 cubic yards of contaminated soil excavated and managed off-sité per

leaking tank. This estimate relies on data 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 ¢onversion factor weighted by

" the number of tanks in each age and protection status category and their release rates to this volume,

* approximatély 150 cubic yards of soil was estimated to be excavated and managed off site per release.

0
! . -

2 See Bueckman er al. Using data from the EPA Computerized On Line Information System and
best engmeermg judgement, the Bueckman réport calculated tanks-per-site conversion factors for each
age and protection status of tanks. We weighted these factors according to the baseyear (1990)
population of tanks and projected release rates to develop a tanks releasing-per-site conversion factor.
Specifically, the Agency multiplied the number of unprotected tanks in each age category in the
baseyear by their respective release rates to determine the total number of releases 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 of releases for all categories ((releases x
releases/site)/releases = releases/site). The resulting factor, approximately 1.9, represents the
average number of tanks releasing at a contaminated site. This number is relatively high because a .
large fraction of releases are at old sites vihere more than one tank 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 generated from
UST cleanups based on information provided in the Office of Research and Development’s report.
(EPA 1991) Based on that report, excavated waste will be contaminated predominately with organic

- solvents. Organic compounds (including solvents and monomers) were stored in 81 percent of the

tanks that contained hazardous substances. Of that 81 percent, 60 percent is accounted for by five
common solvents: acetone, toluene methanol, xylene, and 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 followmg breakdown of waste management practices:

e Incineration and landfili ) 80%
. Incineration ‘followed'_by stabilization -
and landfill o . 10%
" e Stabilization and landfill - 10%
| 100%

This approach assumes that the residuals of incineration 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 RCRA listed wastes,
residuals of which are hazardous wastes under the derived from rule (40 CFR 261.3(c)(2)(i)).
(Treatmerit residuals of characteristic' wastes, on the other hand, are not hazardous wastes if they no - -
longer exhibit a characteristic of a hazardous waste.) EPA believes that wastes fiom hazardous
substance UST cleanups are. hsted wastes because USTs contain commercial chemical products, which
are most likely to bear P or U listed hazardous waste codes (e.g., off-specification, discarded, or

. spilied products) under the RCRA waste identification system (EPA 1991) ' ' .

EPA recognizes that these assmetlons because they do not allow for increasing use of
recovery technologies or on-site remediation technologles 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 hazardous substances; particularly volatile organic compounds Also, EPA’s -
Office of Underground Storage Tanks has been undertaking a campaign to encourage and greatly
increase the. use of on-site technologies at UST cleanups wherever feasible with the specific goals of

~ decreasing the costs of cleanups and reducing the amount of contaminated material that must be -

disposed of off site. -In fact, new technologies, primarily used on site, might substantxally reduce the

. need for off-site treatment in the future.

¢

i MOS[ UST cleanups will address a release from a single tank, where multxple tanks have leaked;
they are likely to have contamed the same chermcal product. -

-
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. consists of three steps.

5. STATE AND PRIVATE CLEANUPS
5.1 INTRODUCTION

p Thns chapter presents the methodology EPA used to estimate the total amount of one-time

“hazardous waste generated from State and prlvate cleanups for the years 1992 through 2013 on a. A ,

State-by-State basis. State and pnvate cleanups dre site remediation activities that are conducted and

- overseen-by State and local agencies and private firms, excluding Superfund remedial and removal

actions, RCRA Subtitle C corrective actlons and UST:cleanups.
5.2 DATA SOURCES - ‘ - ' AU

EPA used the following three data sources for estimating one-time waste volumes from State

. and private cleanups:

\
e

(1) ~ EPA Superfund remedial action waste estimates from Chapter 1;
(2) EPA RCRA corrective action waste estimates from Chapter 3;

3) Preliminary EPA projections of the national volumes of contaminated media
- generated annually that were prepared in support of the development.of a the
not-as-yet proposed Hazardous Waste Identification Rule (H WIR) (See ICF

1992a, ICF 1992b, ICF 1992c and ICF 1993b.)

The first two sources, 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 State and private cleanup methodology also uses these esnmates in conjunction with a

- ratio of State 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 expert judgment elicitation to estimate the volumes of
contaminated ‘media generated annually, mcludmg national-level estlmates for State and private
cleanups, Superfund remedial actions, and RCRA corrective actions,'* "

53 METHODOLOGY '

The methodology for estimating one- tlme waste volumes from State and private cleanups

5.3.1 Identi:‘y Ratio of Cleanup Volumeés

As part of an analysxs to predict the quanutles of contaminated media potentially affected by
HWIR, EPA prqected the annual generatlon of contaminated sonl from Superfund remedlal actions,

M See Spetzler C.S. and Stael Von Holstein, C.-A.S., "Probablhty Encodmg in Decision ‘
Analysis." Management Science, Vol. 22, No. 3.; Stael Von Holstein, C.-A.S. and Matheson, J. E
A Manual for Encoding Probability Distributions, SRI International, Palo ‘Alto, CA., 1979; and
Morgan, M.G. and Henrion, M., Uncertainty: A Guide to Dealing with Uncertainty in Quantitative
Risk and Polzcv Analyszs Cambrldge Umversny Press, 1990.
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RCRA corrective actions, RCRA closures, State Superfund, and voluitary cleanups. These estimates . .
show that the volume of waste from State and private cleanups is equal to approximately 11 percent

of the volume of waste from Superfund remedial actions and RCRA ‘corrective actions. The.

remainderof this section describes the process that EPA used to develop the preliminary natnonal

volume estimates from which the ratio was derived. S

EPA used a two-part process to develop the national volume estimates. First, EPA reviewed
available data sources to develop initial estimates of contaminated media volumes. Secondly, EPA
conducted structured interviews, using expert Judgment elicitation and a decision science techmque
10 revise the initial estxmates : :

Calculate Initial Waste Volumes ' '

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

Number of sites nationwide; .
Percentage of sites with contaminated medla

Pace of remediation; '

Average volume of contaminated media per site; and
Pomon of .the volume excavated.

¢ & o 0 o

"For each type:of remed:atxon EPA derived initial estimates for each parameter from review of
_various data sources. For example

4 CERCLA Remedial Actions. Estimates of the total volume of soil from .
CERCLA sites were based primarily on Records of Decision (RODs) from
1989, 1990, and 1991. The tota! 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 (EPA 1991). -

. RCRA Correctwe Actlons. Estimates of the percentage of facxhtles with
cqntammated soil, percentage of facilities excavated, and average -quantity
excavated were based on work for the regulatory impact analysis (RIA) for the
final Subtitle C corrective action rules ICF 1992¢). 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 estimated using State and Private ’
Sector Cleanups (Day, S.M. et af) and professional Judgment was used to o ~
, estimate values for the other parameters :




. . Expert Elicitation S o . T

Expert elicitation was used to revise the initial estimates on the quantities of contaminated -
soil.** For each remediation category, EPA identified individuals with expertise in the various -
remediation categories. ‘'These experts were asked to review the initial estimates of contaminated
-volumes and provide their own estimates and associated confidence intervals for each of the
parameters used to construct the estimate. In those cases where the expert disagreed with the initial -
estimates, EPA substituted the éxpert’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 in terms of subjectlve probability distributions.
Experts were asked to provide high, low, and mean estimates. EPA mterv:ewers then asked the
experts to judge the percent chance that the actual number would fall above or below the estimate.
For example, an expert might estimate a low value with a 10 percent chance that-the actual number
would fall below the estimate and a high value with a 10 percent chance that the actual number would

“fall above the estimate. These estimates and confidence intervals were used to derive a normal

statistical distribution with a mean (i.e., a standard bell-shaped curve). When the expert 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 mathematlca]ly manipulate the probability distributions.

‘Demos generated and plotted distributions of variables that depend on other probabilisiic ' e

values by taking random samples of values from each input distribution. For instance, the annual

quantity of contaminated soil from a given source (e.g., Superfund remediations) is equal to the total

. contaminated soil generated by that source multlphed by the assumed pace of remediation. The total

_contaminated soil generated is a probablhstlc value and the assumed pace of remediation is a given

value. Demos calculated the annual quantity of contaminated- soil by generating a random value from

the distribution of the total contammated soil generated and multiplying it by the assumed pace of -

remediation. By repeating this process 20 times, Demos generated a probability distribution for the

annual quantity of contammated soil. In this way, Demos generated cumulative distributions for each

source category :

In addition, EPA’s methodology includes ‘an adjustment to account for the potential use of
Corrective Action Management Units (CAMUs) at Superfund remedial acticn and RCRA corrective .
action sites. For Superfund remedial-action projections, the methodology reduces the demand for off-
site management by 43% for all States This adjustment is based on past work for the RERA
‘corrective action RIA. .

Exhibit 5-1 below presents the annual median estimates (and the corresponding percent of h
total soil) for each of the source categories. The estimate for corrective action is not based on the

results of HWIR expert elicitation, because those results assumed the use of CAMUs. Instead, the
corrective action figure of 1,700 thousand tons per year is based on EPA analysis conducted for the

(-

N

% See ICF Incorporate& 1992a and 1992b for further detail on this approach. In addition, ICF .
199: 3b identifies the experts who were interviewed and EPA’s current plans for refining the estimates,
. primarily to develop five-year, instead of 20-year projections.
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CAMU final rule. The results in Exhibit 5-1 are not dlrectly comparable to the CAP prOJectlons
presented in this and other chapters for two reasons:

(1) The volumes in Exhibit 5-1 re'present all excavated wastes, whether they. are managed
onsite or offsite. In contrast, the CAP pro,;ecuons address wastes managed offsite
only. o . A o \

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

Exhibit 5-1
Annual Natlonal Volumes of Contaminated Solt Generated
Projected by Preliminary HWIR Analysis

Source of Contaminated Soil Annual V:.lume Percent of Total
. ' " . Generated '
‘ ' ' S (thousands tons) ,
Superfund Remedial Action - - 900 - 3
RCRA Corrective Action ‘ 1700 v 59
State Superfund . 90 | 3
Voluntary . ' 190 o7
" Toal® | 2880 - 100 l

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

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

As shown in exhibit 5-1, State and private cleanups represent 11 percent of the combined
‘volume of Superfund remedial action and RCRA corrective action wastes. Thus, the one-time waste
projection methodology for State and private cleanups multiplies the projected annual average volume
for Supetfund remedial actions and RCRA corrective action wastes (presented in Chapters 1 and 3 of
this report) by 11 percent :

' This methodology assumes that the relative amounts of contaminated soil at Superfund remedial
“action, and State and private cleanups are the same as the relative amounts of afl types of one-time
' wastes (e.g., contaminated soils and debris) generated at these cleanups. This simplifying assumption
was used because data on one-time wastes other than contammated soil are not available for state and
_private cleanups. : - C - o
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This method assumes that if a State has a high (low) volume of waste managed off site from
Superfund remedial actions and RCRA corrective actions, it will have a high (low) amount of State
and private cleanup waste managed off site. EPA believes that this assumption is reasonable for

several reasons. . ) N

* . A 'State with 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 Superfund and RCRA cleanups will tend
to be positively correlated with the 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 cleanups is
also likely to be positively correlated with these same industries.

L Under the Superfund 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 Superfund and RCRA
programs and State and private cleanup programs.

Because the methodology depends on the output of the projection approaches for two other sources of
one-time waste, the estimates for State and private cleanup waste necessarily embrace all the relevant’
assumptions used in these other methodologies.

’

5.3.3 Allocate Waste Volumes. to CAP Management Categories

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

Combining this assumption and the prior step in the methodology, EPA allocated State and -
_private cleanup waste to CAP Management Categories based on the combined Superfund remedial *
action and RCRA corrective action waste volumes managed in each Category in each state over the
periods 1992 1o 1999 and 2000 through 2013. For example, if a state incinerated an average of
1000 tons/year of. Superfund remedial action and RCRA corrective action waste from 1992 to 1999,
EPA assumed that the state mcmerated an average of 110 (1000 x .11 tons of State and private waste
over the same penod

" In this calculation, EPA used state-b&-state averages of the volume of Superfund remedial
action waste and RCRA corrective action waste in each CAP Management Catégory for the projection
pericds from 1992 to 1999 and 2000 to 2013 to reduce the impact of the significant year-to-year
' fluctuations in the projected volumes of Superfund and RCRA corrective actions waste in many states.
-That is, annual state and private cleanup volumes in each state were summed for each CAR
Management Category in each projection period and then divided by eight and 14 years respectlvely
to derive an-annual combined average volume, which was then multiplied by 11 percent.

-




5.4 REFERENCES - | , S .

Day, S.M., E. Zeinelabdin, and A. Whitford 1991, State and Private Sector Cleanups. Umversnty
of. Tennessee Knoxville, TN, December.

EPA 1993. Regulatory Impact Analyszs Jor the Final Rulcmakmg on Corrective Actzon Management
Umts and Temporary Units. Ofﬁce of Solid Wastes. January 11.

EPA 1991. ROD Annual Repon FY 1990.. United States Environmental Protection Agency, Ofﬁce of ,
Solid Waste and Emergency Response Washington, DC. EPA/540/8- 91/067 July. :

ICF Incorporated 1993a. "Analysis of 1991 BRS Data on the Management of Superfund Remedial
Action Waste.”" Memorandum to Robert Burchard, EPA/OSW/WMD from John Trever, Nikki
Feuerstem ‘and Mike Berg, ICF Incorporated November 30.

ICF Incorporated 1993b: "Improved Contaminated Media Data - Draft." Memorandum to Lyn
Luben, EPA/OSW/CABD from Mlke Berg and Josh Cleland, ICF Incorporated. July 28.

ICF Incorporated 1992a, Expert Elicitation Approach for Contaminated Media." Memorandum to
Lyn Luben, EPA/OSW/CABD, from Theresa Mutlin, Josh Cleland and Mike Berg, ICF
Incorporated July 31 :

ICF Incorporated 1992b. ‘ "Suggested Experrs aﬁd Data to be EllClted for Contaminated Soil and
Sediments Analysis." Memorandum to Lyn Luben, EPA/OSW/CABD, from Theresa Mullin, Josh R
Cleland and Mike Berg, ICF Incorporated August 10. :

ICF Incorporated 1992¢c. "Hazardous Waste Identlﬁcatlon Rule: RIA Methodologies and Findings." -
Briefing prepared by ICF Incorporated for EPA, Office of Solid Waste, Communications, Analysis,
and Budget Dmsnon page 23. December 17

51




’ v . .
.
1 * ¢ .
! ’ . '
' ¢
' 0
' P 2t 1
c
. .
. ‘ M . N
. ;. ‘
. . . -
. . ,
' N ¢ .
L T - . -
« .
. ) .
. -
FO .
.
. . . :
. .\ .
s .
’ ‘
. .
B . \
‘ *
. . . . ) . . ‘
. . )
i v
' ’ '
f P
Al o C, . .
v .
’ N . - N
- ) ) )
: - : . . s
. . . '
’ .
‘ Ay
~ 5 I
. . ‘
' R . )
. . ) ‘ ‘
-t . . .
. . . .
' ’ . L.
’ . N + ’
: - . v ]
: N . ) )
-
’ . . .
A
. - . - ) )
’ . A ’ . .
! A Ry ~ . .
s s . ' )
' . N 1 . . ) ,
N 1
.
, .
. . . —
'
f . ]
: L) .
' ! 0 . .
PO ‘
. ) . .
. . )
Y .
- - . v -
' " -
. . . \
¢ , ‘ R . ? . 3
’ - . - ,
. \ ;




d c60'cs  |seo'cz  |ors't | T1raaRvT “Wnd ;
. . : TN O B oo tntiatt Sttt r7el . .
. ese’z Jose'y Jodt [
’ | BT PP S e el et it 3 . , )
- letes {tee’y {eot |morTVErTIULY . . -
_ i st e At S ur i T N
L6c's fves’t leee’s | wotsvéimiont| saounos Tv ' . .
. ORIt ettt B s S s SOt A
89L°€ Jotez jees |T11d08VT “WND )
- - - e T :
e - |esz |se2 |- 1mamvt .
- e---- PO SR SR ot _
. 6Ly {see |see |#oravzITIOvVIS SHVBORS
: X D U oo e am e n e ————— 2LVAIRA :
809 |oos |a0c | HOTIVMINIONX » AIVIS .
- : N R R S et et SLLEL ———— . -
9t6 |sts jsee [T11aa8v1 w0d| . : : : -
’ L EEETS SRR e St T : .
o . | et , TIARVT |
o B memeepmee—rmamma y . .
0 _ 9T © e _zouuﬁndnﬁn £180 S .
SO S B s T u— ~w~|  FONVISENS : : :
0 ) _: : |est _ NOLLVEENIONI|  SNOTHVZVR
~ T Jeaeaaa R 4+ u..+|- ———
¥vwz'yl .Nﬁ t o | 112081 "W T
N B e B B B .
" |sos fean't ‘lo i D ——
[ EEEEEE s 4rmmemabana T $mmwmdaccoan -1 -
_ 8LE'Y ego’y lo _zﬂaﬁndnﬁu NOIIOV .
e T SR PR R SO ——— -] aarzommeoo
£69°2 Jzer-e ZiL’y ._ NOIIVHANIONI Viou
.......... T e et SRR BT L -
86Z°¢ lees'z |v29 {1113V ‘WND|,
. i EEEEEETEP R e e ———— . ’ .
. . o . vee |sze _ns | TII30NV1 ~ . -
. R P T e Tt TRCMIRPR S fomccrrm————- -
: ssy X _.N. _zomaﬁsumﬁu ROILOV -
nnnnnnnnnn e L T S et TVACOHIY .
- _ g6t Josr fzet | morzvuanionr| amnduRdns
. B e et TP ST TR [ P ELETEET LTRSS
- v06° 8¢ _Neﬁ vt o 111208V “WRD
L e B mmmmmedmm—m—————— e T
.. - 89L°T _onm z ]o. | THANVT
N o e PP o mememdocacceomnnnn
ce : : . : - 0 _? lo _zoﬁﬁudnﬁm ROILOV
T, SO SRS SIS VR TVIODE
106°2 {esn‘¢c lo- - | NOIIVMINIONI| aNnd¥EdNS
-|---c----+------|-|-+-:n::|||||+|------4 ..... cmmmrm———— - ‘
. etoz | 66T | ees1 | S ’ m
. . (SNOL LYOHS) R T .
1 .. VAKX X4 QNV ‘A40S3LVO INDEIVRVR §4VD '30WN0S 19 ALIOVAVO QEUINDAM :JISVM TWIL-ANO




9%’y |[tes't *  |ece . |TIIJGNVI WD ) S
LTS SRR P S dommmmmcccc e

6L1 |eoz Jest - " TIIaRV1 ’

B L L T e et L L LT L L Lt .

. '"we' el [eoz  Jozt - |soravzruzavis

T s DT

- et |se1 . |eet | worivaamioni| saowno$ Tv| .

e L D T T Lt i o

- 622 lee |12 . |111aanv1 “Hnd

e LTS

ot Jot lot | TII4aRV|

S e LT P P

ve'T I I |NoIZv2ITIGVES SWVEDO¥4
B s Sttt FIVAIHd -
L e | | NorIvamnioni| . ¥ Favis -

S s e ETEEEELEE

69¢ |s9s |zez |T1zaaNvT "Rna| -

L T TN S G, T Lt S L LT

oo - |es R84 < TIL4ANVT

.lllllllllt*li!l..|IIIl1.0.1|‘||1|.l.|l+ll|l|..|.lt.|l||.l - N

] S 44 _loz |NozivzITIGVIS| - sisn o o
Tt TRUEHRSI S JRRSPYSR SURMISS-SIRA RN B 7\ AT 1

0. |4 |16 | morlvuanioni| snoqevzve

B S s LT BRSSP PR R

. 0 lo lo | TILdONVT WD .

e R s Sina et .
- to lo ) |o | TI14aNVT
R T

we'tt . o Jeo o |norivzIIavisS NOI1OV
VORI PSS SIS SIS I 7 8 2% """
0 lo Jo ~ | HOYIVMARIONI vaod .
it D n e R el o et CED LT LS L Dbttt
8is't Joss joet |TII3a8v1 Wa| - . .

L TTNES IR GRS SISO |

£l J1e |eg | TIIZANVT

Rt I R it TEETTEEIRIS I T
66 |96 |zs |No1zVZITIGVLS .NOLIOV - -
vm—mmemccfecrmantmedmccacme e drmn e ——— TYAOKEY -

- zy - [ty - et | Noxzvwamionr| annduadns| | _

e m e m e —————————

. 'z |e9c jo . | T11408VT "RnD
ittt L P A .
96 |szt fo o 11108V

R Ay AP U, P QR . .
Ly’ |68 l[o .- |morivzitravis NOTLOV ' ,
e e e e v ———— grativacr
9 - e lo | NorIvNanIon: anna¥3ans

e ——————————— - s

etz | eser | eest |

. ‘VASVIV

N




-s

ot £ 8 O e R e e e W

602°2 |vas |ost | 111408V "WOD

PRSI WIIUIPIOE IR SRS

701 |66 {s6 | - TIaav

i SRR C LT

el Jset 134 |NO1LVZITIGVIS

lllllllll I*l!lllll.lll*lllllll!illli

|es - s | NOTIVMENIONI

6%

0 lo la | Ti1d08v1 ‘RO

B S e ht an S LR T T
0 jo o | TTI4ANVT

B T T et

] Jo lo

s St T T LR

|0 [ lo | NOILVMANIONI

BT T T i SR L P LT

0 io |e | T1ILdaNVT WD

B L T S A ettt St tadate btk

0 o Jo | TIT4QNVT
B R e, TR P PP

0 {0 "o |NOTLVZITIEVIS

B s e T e O et

0 o |o { NOIIVHANIONI

B T S T Lt GEEEE L PP E ey

0 lo lo [T13a8vT ‘WRD

B L S SR T TR T LR

o jo lo [~ 11130001

- - lI!l.l'l".T'llllllll.l+lllll|llll.|ll

0 |o |norivzrniavis

“

S s S et

0 jo o | ROIILVMANIONI

BT L T e DLt e e R e

60z's . |ve¢ |osT | TT1408¥T “WND

cererneneadmcaccernamafmmmnnaane e ———-—————

zoT - |66 s |” . Titaomvt

T e T T Ll

8ct Iset fezt [NorivzInIEvVis

L ST e e i

65 {es |ss | worzveaMIiNg

.

0 jo o |1114a8v1 “RND

F LT T e S e

0 o Jo | TIL4ARVL

e S S L

0 {o to |NorxvzIT1aViS

e L T bt

ST SRS BT SR b T

|NorLvzITIQVIS|-

" .

R

B LT S s S e at SEETEL T P

SIOUNOS TIV

SHVHO0Ud
TIVAIYHE
¥ FIVIS

s18n
- GONV1SENS
SNOYVZVE

o mmm -

ROI1V
AATL5THHEOD
" vaou

NOILIOV
TVACKAY
QRNINIANS

Noliov
TVIQINIY

0 o Jo. | NorzvuaNioNI

B e e T R e

g0z " | 6661 | cesT |

. 42 0 "] b 7 A -] 7 e oD e AP T

i X {SNOL 1¥COHS)
UVAX X8 NV °AHODIIVO INTEOVNVH S

’

VOWVS NVOINIWV

dVD “2OUN0S XY ALIOVAVD €

anRN4YI4dns

N

’

TYINDTY  ALSVM TWIL-INO




- WV3A A9 QNV ‘XHODTIVO INZHASVNVH

[te0‘¢ [ter’t . |11230MvT "WnD
...... fomrwrem e et fm s m s e —————

sov - |ess lsve | TTL4ANVT

e mmmmeveofeccccmmcardmcmcmecemae e —ee——a

850’2 lzst'z Jeos‘1 |wo1IvZITIAVLS

L e T T

z62 {cay Jess | ‘NOIIVMARIONI

Lse’ot

90y Jan |ee | TIIaQKVT “HAD

S

14 jet [ | TIIdaNV]

B Tt T P Y SO L P L L

et Jear |ect " |Norivzrtiavis

B e nnT T LT R TSP

91 ot - |9t " | MOILVHINIONI

B T S e Ll

106't - Jro6't |ree 111308V ‘WOD

eecerebtececfacncecacciflionccassonafasanncnacnnna

0 Jeet |see. | TIL4QNVT

-y g OGS PRS- SRR

0 o e loe .|Ro1IvZITIGVIS

B e e et it

) K731 |ste | NOIIvMANIONI
e ettt TELEEE L P EEY SEEEE PP TP Y

Zvo'e foor't |eez [1T11a@ev1 WD
lllllllullb..ul||lIIl.ll+llllllll||+tl.|.|l!.|l|ll.||
8€1 [set |eet | TITIANV]
||ll|'llll#.I|llJlllll.‘.lillllllll*‘l"l‘ilt\.lll
e8€'t . jese't lese't |Morzvzimigvis
B e S Rt LEE TP TP SR PPN
6¥1 levt Jevt | HOIIVENIONI
et S e s
*eL'y free 1 | cow | TTI3GNVT RO

mmmrmer e fecccr e em e e —————————

(1¢4 |zrz |eoz | TI1ARV]
B el et TR e e Rttt T
962 |esz - |ocz INo1ZvZITIEVLS

cremmmeeccfemr s rrcocda e e —————

e vzt (14 | NorIvwaNroNT

e e m e e .- ————————— -
"y | Isvz Jo | T11408vT W0
B it ST SO R
1€ |1y lo - I TILIONVT

e STEETREP P SIS SR

Y02 |2z lo |norzvzITIgVIS

T e T TR MNP

] lo lo .| worzvuion:

€tz | es61 | €61 |

S et ST EELLL PP

o e e o o e o e

SIJUNGS TTV

SWVEI0NS
IIVAINA
% 3LVLS

e -

sisn
FoNvisans _
SNOQUVZVH :

S ———

NOILOV
JAILOTWHOD .
. Vi '

p— v ————

. NOLLOV
TVAGKEY
aNnd¥adns

v|I|||1.||.||c'

NOILOV
TVIQDEY .

LINN gm-ﬂum

AR AR eAH

-

© e

Y e TR A L P WP e TR T T s W W W W i e D o e G i e e > "

o .

’ (
savo

HS) ‘

05 X9 ALIOVAVO QI¥InbIM

VHOZIWV

*4LSVM FWII-JANO




- b ) 4 1 -

20% 0%
ovy't
£82°02
vee'el

8Iy’2

.

|esz’ ot
szt

|ee9'cz

|g9z ee

131

|so1°1
|ess
|eso'z
‘|ses’z
|oet

|virdanv Wod

S S T

] TIIdONVT

e ST

|No1LvzITIEVIS

S T T et DT

| soriveaNioNi

S S S ettt

| 111308Vt WD

B s St e O
1zt "~ Jos |0 | TIIIANVT
T e e ettty
1202 lzee’t jzee't |RO1IVZITIAVIS

L S L L T

1T |vos‘z |vos'z | NOIIVMENIONI

l|l|||l|||+|||l|||||l+ilclllilll.’lllllllllllll;

Tose' foser ~ Jets
L e ettt L L

0 - Jtet |tsz ] - T11danvt

m———————— Dt SRET LS EEEE LS

0 ez |ew |NoTLVZITIGVIS

T L R bttt

o . Jsit . - jotz } NOILVHINIONI

PO S AP SSP PR

6°2y . |s€T°¢ lo [111daNVT ‘WnD

l.ll.l'IiL.lI+l|-lt.||||||+|..|||III|Q|+I.|"I|.¢;D'!I|I

€69 - |ees lo. | TIIJONVT

e S S B

10Z°81 |eeztz o |no1Iv2ITIEVLS

S e et

806’21  Jetr'0c o .| morzvdanIONI

B S T D et

eTe’y  [e9s’T Joge” . |T1IdQNVT "RND

B T S S it Gttt L

| 1130V “Wnd|

*02Z

|est

Jost

- TIIAQNVT

e e S TR

Lez Jocz jesz |NozIvZITIAVIS

T S s T L

611 Jsu it | MOLIVMANIONI

B T s LT PR RS B PR T S PeR T P EE

0Lz’6 Jtee'e  |ze | 711408V “RRD

B T Te DU USSR NI SEIPRIPIRSSRAFRE

T2y
682
[44%

134
{tee
|zt

ot
14
let

| TILAANVT

B R R N L LT T it itttk bt M

|No1avZINIAVIS

e T e ettt AL L EE TP

{ NO1IVHINIONI

SINNOS 11TV

SHVID0Nd
ALVATE]
¥ 3IVIS

pr e —— =

sisn
FoNVISENS
SnogRVZVE

prrmmemam————

> HOLLOV
HATLITHHOD
. v

povanmmeme

NOLIOV
TVACKEN
ainfuadNs

P e

HOILOV
TVIqIId

QNnd¥zdns

B L e S L L O L DR T LR

evoz | 666t - | es6r |

e o B A i ol A W P g T A T o T e M e e

(SNOL INOHS)

SVSNVIYV

- WVEK X8 QNV ‘XNODOZLVD INDWGOVNVW SAVD ‘d0MN0S Ad ALIIVAVD QTMINOTM  ALSVM BAIL-ANO




Y

$06°06€  |e9v‘ret  |s29'ss  [IIIdaNvT ‘WD
st mm - -
096°yT  {ve6’0z  [ere‘ez . | - TIIAQNVT

emecaccccctoarcrencccborerrcretodurnunannreass

(25 9¢ foco'sy  joez've  |NOTIVZITIEVIS

————————— S S e ecaad

089'tt  |vez'9r’  |eec’1Zz | NOILVHANIONI

B T T S it L L PP
LYV 6T |tzerot logs‘z . |TIIdGMVI [WAD
B et S e et SR e L L
sve't Josz't - |osz't i TII4ANVT
tlilllllll+lll|‘I||lW¢Illlllldll+lllll|IW|ll1l
tov's  Jese’e " |ese'e |NOILVZITIGVIS
B et L L . Sttt ————ee-

vo't |86 . |ses .| . HOTIVHANIONT

et T s L E LT
285°99 |zes 99  lcee’'ey  |TIT4ONVI WD
S T
0o - fo9s e jtest1z | TNV
B L T et E s e

] . Jeoc Jevs‘e |NorsvzITIEV1S

\

B T

o leot e jevz'zt | NoOTIVMEANIONI

BT T ST S Lt

16209 i9te st lestz |r11aavt Ko

T SRR YIRS WRIEERREES

7T6°2 [res‘z leeo‘x |~ 711108V

T T

9c0°¢ey - |z68'0e  |esr'ez |NoTavZITIEVIS

s et S e i

6L lees‘z lo | sorivaaNioN?

T s ettt

|sos‘9z  Jeiv's {eez’e, - |1113aRvT WD

e e e e

12z't fesr’t "~ |eer’t | - TIr3awv

B D L T S T T
099°1 l£x9't  ‘|evs't |NoIIvZITIAVIS
B e S LD T Y Ot SIS ISP S IpII,

(471 - |ee9 |v99 } mOILvHENIONI

\

it R e
t9e'e0z  |ee'sé |eez's {11308V WD
R i D L T T
ziv's lese'sr |ste'z | TI1AQNVT
JOOOPERE Sl itn St Sl
‘oev’y . jeme’c - |zse't - |WollvzrTigvIs

B it T U SR

160°¢L tse's - etz | NOTLwMINTONT

g0z | eest |  ceer |

VINHOAITVO

( I0HS)

$30¥N0S -1V

b mm e mmm e

SHVED0Yd
d1VAlIYd

R

IONVISAns
SNOQYVZVH

pr——r——snamam-

. HOLIOV
FATLOANHOD
. v

e Y L

N

NOTIOV
IVACHEY
aNNJ¥3dns

e L)

NOLLOV
vIaDGY
aNnIEANS

=1L

R et DT T DT L RIS RS RN ap Ry,

4VEX R4 ANV ‘RH00ZIVO INAWIOVHVH SIVON 0S A€ ALIOVAVD QIVINDIY  ALSVM FHIL-INO

- 9. 3IVLS|

81804




cey’zy - - |orerze |sss’9 | T11d0NVT "RND
N
S e L N
e T e T e voraveanion | ssowos v :
o T Tl T vawe

S S T T T T TS L

9 lo e |NozzvzITIEVIS SHVHO043 .

RO S SO SN JLVAINA .
o - lo le | NoTivEaNIONI ¥ 3LVl
B T e s L L L et .
990°y {ega‘y  |ees' |T1raanv ‘waod :
B LT e e T E R
o sty |ese ] TNV . : :
B i G el .
0 lse - |evt {Nor1vZItIAVIS sisn
spmmmmemeedocccccccccdemcccmammnpmncasmnmnnaaa|  FONVISENS .
. 0 Jove 11 | moravaanionr| snoauvzva
. e e s ST L e PP L L '
e'eT  J2vv'e lo - | 111308V RH0D 2 -
. B s St T e B .
. v [ves't lo | TII408V]
B T T N e
tve's {1744 lo |NoTIvZITIGVIS| - NOLLOV . y
mmmmem e medom e mafusiamsnaenns | FATIONNNOD| . :
68 |soz" Jo - | NOILVWINIONI Vi . ",
e L R SR e I | 3
< |voz'vr  |evo’s lozz‘t | 111400V “WND _ . {

LR e el TEE LI R Tt S LT ettt LD UL LR b

vgo jee9 oty l TIT4AHV] A -

B L e LD LT LT LT .
6ge _  |oss leze - -|woriverizavis| = NOIIOV .
S g ST R TVAGHEY _ ~

18¢ free |sse | soravimNIoNI|  aNnJ¥AdNS : .
Illl‘l!l|!+l N .

gec'or Jess‘e lesc’e . |T1IdoRVT “WD . o . - :

D i et b E LSRN : . .
oLy lo leea't. | TII3GHVT
R e e S L RE L P T E PP RPN
ve lo . joct |norIvZITIEvVLS NOTLOV|
T i CupeRpwave ST ISUE RIS N f (i ] o C
ve e Jser 7 | no1ivyanIONI|  ONnJEA2NS _ .

PP P GO SUIpII SRR |

B R i b T R A T L L TR P R e D

gtoz | 6est | es6r |

\ - M .

. , (SNOL 1d¥oHS) | ' -
mduhhmnz<»zoenh<0hzuxuw<z¢xmmtu.uumbow»m,ahuu<m<onm¢~=ouxumhmcx‘mxuhlmzo




-~

a

UVAR AH OGNV 'RHOOZLVI INTWEOVNVH

e e - ] -

192°8¢  |zvo'st |6’z |TILJONVT CWRD

L S bt TR R L R

959°t |s00‘z |ven’t | TIIAANV]

B T s GEE Tt

9951 [ere’r . ferse [worivziTtevis

T T S s G LT e

9zE'9 [£€6°9 |osv'z - | mOIIVMINIONI

s L S LT

9s0'c.  |ces |6vz | 1113081 ‘RO

B e LTt

13 SR [ 4 (4 S B y 2.0\

e

geL |es |se |NorzvZIAIQVLS

it T T S T T

3¢ leze - |ezs | NorzvwaNyONI

B Lt R bt Sttt

u'e leto'e loss’y | 171208V WNO

B T T T S S

] Iste [see | TI14GNV1

B ST B St

0 ~|es leot |No1LVZITIAVLS

e g G g S P

0 |esz fzee " | NOIIVMENIONI
B T T T T Ea
(AT 42 Isoz’s [tso~ . . |T114GNVT “WnD

e e

098 ° F3Y1 Isze | “I1140NV1

mmmmmemem e e e cfecemnccccmndmmm e m v a———

veg |ze9 leo . |norzvzITIEVIS

IIFIIII"I0.1ll'll'lll.’llllllllll*lllllllllllll

osz’s |e9os s jert't | norivaakionn

B LT T S D L T Ty

wy'e . |eez'1 lesz - |T11d0NVT WD

R il T NS P S

091 |est levt | "TII4ANV

Rttt R il e T

e e feoz |No1IV2ITIAVIS

Bt T ST NYAF PRy SRS

€6 |16 . e - .| woriviakion:

ettt SGEETTIEEEES EEEERTEIPER T EEEE SR -—

ste'ot  |fees'e . [o |T11208%1 ‘WD

e = e e

zey F11) [0 | TIIIANVT

mmmae e ane e m e e m et —f e ——————

‘|zz¢ |oey lo |#o1IvZITIGVIS

B maanatil SETTETP TR T RPEEP R S,

$30UNOS TV

L

SHVHDOUS
JIVATHZ
® 3LV1S

R

s1s0
FONVISEnsS
Snogqavzve
o mmmmm e e

NOLXOV
ATLOTHHOD
: ViR

T

~ NOLIov
TVAOKZY
 NNSIIIOS

pmm e —m———a

N

NOILIOV
IVIQaE

oce lvey o - | Norzvian1on:

€0z | ‘ee61 | . ees1 |

e il R Tt T T T A

aNnIIAANS

lafnssll>

e L A 7 A o o O 2 e o o e

HORS) -

INOIIDINNOD

XS ALIOVAVD QIUINDIM :TLSVM THIL-INO




svo'zy  |esetor |evi Y |TTI4ORVT WAD

B S Lt TP PR TR
5€9°1 |zoc‘z Jee 2 TIIAANV]
LT T TER UL
zet'v . |ess't 1]

S

6€Z'1 |eno’z 11 " | NOILVMANIONI

P T e S TSRS TS

ey _ |f1st Isy (g8 & (g W 1)

S L ST e e PR e

£z fez . |ez | TIIAANV1

eirmmermccfrercet bt nmmm e e . ——— - ——

o lo lo |NorIvZITIEVIS

e S e s

ot jot Jot | worzvaanionx

e e ARt Tttt
° jo- jo | T1r4anv1 Woo
B N T L L
0 lo lo o TI14ARVT
O LT ST PP E

0 lo e |RoTIvZITIEVIS

S R T

0 lo lo | NOILVHANIONI

B T e it Sttt it

89t lees'y o | TiraasvT WD
B ittt S e

0 loez o |+ T11da8v1

B S

0 |o |o {NorzvZITIGVIS

gy L Sy gy g g gy S

0. |oce {o | NOILVMANIONI

et L e s Ciite ettt
001’1 Jooe - oot | T114a8VvT RND
e et e o taiteit
0s - os jos | -+ TilamEwv

SO LSS AP

9 lee - |29 | NoTIVZITIBYLS

L O VI IS VIO SINRISI DRSS ¥ 24

62 |ez ez | NOIZVHANIONI

PUDLSOERIS Syt Suieieiteieietatet St
occ’ee |eso'vt lo |T113@AvT KD
L et LR L DT s S S et
79T Jose'z lo - TIZAANVT
e ST TR ur S VPEPRUY SPURTSSE S L

s2T'1 Joos't © o |NOTIVZITIEVIS

R L R it b L T e R ]

|no1IvZITIGVLS

Of .

S478N0S TTV|.

R

SHVEDOEd
IVATHL
T ALVIS

femmm—eneen_—

S1Sn
JONVLSHAS
SNOGYVZVH

N

NOLLOV
FATLITHUOD
Yiod

e —r———w -

HOLLIOV
TVAGHAY
ANNIEEdNS

pmame—ccm—m -

ROI1OV
- IVIG3EY

002’1 Joas 1 lo | RorzvEARIORI

- etoz | es61 | eeel |

R it BTSRRI S SIS S PSS Sh

aNnAYI4NS

(SNOI IyoBs)

FgVMAVIEa

UVIA A€ GNV ‘AMOOZIVD INZHIOVNVI S3VD ‘EDHNOS Ad ALIOVAVO aIMINdIY  ILSVM




- s /
1
o ez _oa Jvzt |T1LaduvT -W0D
||||||||||||||||| P Y SIS
) 0 _3 T ze i TILANV]
U [P, prmm————— [P SRR SRR

()} Is .- |1t {NoxZVZITIAVIS

O g S S T e . R

c e 143 - | NOXIVMANIONI} §3oUNOS TV

llllllllll R LT T s S e T T D DLl Lt el it

| 1400V ‘WD
0 lo O [ i TIL4ANVT : '

R Tt LT covprencrcrconfe v n e o n—-————
0 lo ? _zonﬁgdnﬁm  sHveoud
PR Himinidieteiet sxiatudateieiintes Sty .= AIVAISL
o’ [o ‘ _o ‘ NOLIVHENIONI{ - ¥ 2IViS

llllllllll *Illllll'll - —-——- PR ———— - - - -
9z |oce {vz1 _.Sze_ﬁ ‘WD
.......... Tty
0 . sz |29 | TII4ANVT
—emwmecaao $ommmmman B ettt D

- 0 _... 1t _aozﬁm.:nﬁm sisn
AONVLSENS
|ts 1 NOIIVMGNIONI|  SMOQHVZVE

0 _S

llllllll no#llllllllll...llllllllll ————— -
S [ lo Jo . |TI1aa8vT ‘WD
o |mm———— D T et AL E PR T SRR
0 lo o | Taaovn
llllllllll L b T L T ey '
0 lo Jo - ?ouaﬁn.:nﬁm " HOIIW
“maimeee O JU #owmmememmemn e ZA11OTH00 |.
0 lo "o _zo:ﬁu.auﬁ B
s S LT B et SRR T LR  GRELEEEEEEEE .
B L le : _.. _jTitaanv R0 ’ .
Bt LT LY S g —————————
0 “Jo _o _ TIL4ANVT
e eemeaaa Y D, o Ty IS rmemn——

o To - |o _._o_uﬁdzﬁm "ROTLOV
. S LD TP SRS e LD TVACKEY
: 0 lo e _._Sg_u.:u,: aNnagaans| -

......... B L e el Teult YR TIPS, -
0 lo - Jo _._.:me_ﬁ ‘W) - -
By W g e rmm— e m - mm————————

0 _o le - _ TII4QNVT
. —mmme e —— e —————— cmmemcam—aaa rdemmmm——————— -

0 : _o lo |worgvzr1I@vVIS NOLLOV
....... -,-ﬁnuts-u1n--ﬂ---;:-l--- ————————— TVIOIAIY
0 lo . le | ROIIVMRERIONI| dNAdugans

Tt ST T T RS S S SO cmmemtememe .~ ‘
. etz | esst |  cesT | o

- <] - D] D o B

VIGHNIOD 20 10THLSIQ : ) L i

: N { woms)
VIR A6 ONV ‘XNDOZIVD INTWIOVRVW A ALIOVAVD QIWINOAM ‘ILSVM EWIL-3NO




v
-
e e - g 0 e ok . .

L . ct9’'ete  foso’Ztt  [990°9 j'rizagnve “rno .

Y S s St 3

. : vec'yT  |vos'er  |eco’e | TIIdaNV1 | - o )

© ez lovesz  feesier | |otrveriavis o p
: ot Jeswer etez | Worgvmwiowi| saownos Tmv| - . §
: Norer Tlover ez et wa| B : :
- o e freet  jteer | Tiade . : . o .

e N S

[T T

- . . ) 609°¢ |seve {sev’2 _=o~a<uuaun<am SWVEOO0Yd
: e -- ————- AIVATHS
Lee'y |eoz’t {coz't ._ NOIEZVHINIONI % FIVIS L

. B S LR T T P e e

. . gs2’T. lesz'z oo’ | 111308V ‘WRD . . o )

B et et S

E . . : o Jooz |oes _ . TiLiaNVi| . )
—mm—————— B T bt & -e [

. : 0 ot {96 _zomncunann<au sisn|

. - ‘ D e e T - o\ £ £V : )

: 0 -~ |eer T3] | NOIIVEENIONI|  snoquvzve o . : .
cerrrerrrrdrasrrunanndanccccacecdormcemnmrer e a e ————— .

- o . 96’1 |ss9 jter . |111308v1 “WRD g = -

cmmcccaccirmmrccccccdivanraccccdorr s .

% © e {59 | TILIARVT - .

I'd -

e S el

i . 14076 |ssz’s |vea’st |worrvzraravis| ° worLav|. . I
: : - -------||-+-------‘|-+-----s|---+------------- FATIOZNNOD| . : .
: . €26’y leee'y o | No1IveEENIONT v ; 4 . .

Ny

--------+---------u+u----|---;+------,u----¢----L-------

L 01’91 |tze's fote't . |T113@9v WD : , . 4 .

. e et e .
< 9%¢ loge - - |so¢ Y TGNV -
i R R e SR R

_ 820°1 100’1 lese |Mo1LvZITIAVAS|: NOILOV

. - _ S et wvaoRe| S . .

L _ : oy |szy |tTe | mOIIvwaMIONI| - aNnd¥3ans :

< et Tt T b ettt btiate

K . £89°'09  |c0s's6 . |eo8 | TII3GHVT “WHAD . .
) R R et T R .

. - |erzren Jostrot - |zow ] TILAANV]

B e e et ettty .

SE6'¥T lezs‘sr  |e9z | |NorIvZITIGVS NOILOV| ° . . .

. i mrmmmemmmadean i cma e cm e nn e mm———— TVIQDE : : ~

. _ 88L°¢ |eeztot leze | worivuaNIoNI| aQRnIMBAnS| : .

R Y e T R L R R

. : . . etoz | eest | ee6r | . o . \

. O o e o T 2 7 ¢ T A A e e A L T - -

: : ' VaTd013

. am29h JY0HS)” . :
1" UVAR A4 QNV 'X4003LVO INZAIOVNVH £4VD 'EOMNOS A€ aa~u<m<u nmmnacﬂx ‘3LSVM AWIL-3NG




966°€8 |e99'ze o' - |TTIMQNVT CHAD
T R b Lt e PP 2 L . . N
999°¢ Jece'y |sce 1, | TILAANV] ~
OV S PP SR ittt
. 286 L1 less st |tte'z |nozivzI1savVLS

-~ e m e n e a e m - o - ———————
222 |sco'z . |s1z'z | NOILVMENIONI| SINWNCS TV S
S L Lt L
- lezo's  lozv'z  Joes JT11408vT “RND
e e R
59z [114 |s9z | TI4ANVT| - 1 -
T T S ekt tatate
. 2€9°1 |zeo't |zeo’s - - |NolivziTIavIS SHVHOOU

e e _AIVATYd
eer Istx - |s¥u. | HOIIVMANIONI ¥ dlvis
T LT e ks Sttt L RS
wio'e - |yi9'e Jrse't | TIraanv1 wno| :
Y S L Ll A Tt T T ]
o - jeee |ots: | TIL4QNVT g
it e D e e L L Dl Lt B
o- . Jes |ezt | RO11VZITIRVIS sisn
cemmmmmmmepm e fim e e e e —esenoco- | GINVISENS
- o |s0e |ess | moxzvumwion:| ° snoauvzvm| -
T R s SRR CEE R R SRS S
68zt oss‘'y o | TIT408VT ‘RN . : .
e et —frr e e eedi e m et fa i m ., ———— -

18s |see |o | TGNV ©

cmmmctcsccpemmracsae—fer e etamefpmnme e e * -

. £02°6 |tee’s lo- [noxivziTIa@viS NOILOV
. T TR SR VRIS SN - 79 & 01 00

0ge o 920t | worTIvEANIONI vy
T e e L it
gze’oz  [9ee’c leme t f11raanv ‘W0 .

remmemmseefrmmnaacm e anamm— e, ———————

656 Jves - |sse | TILAANVT : .

, L T Y o TUIII IR SIS SO :

voe't - Juez't c |stz't . |NorvzrmIgvis NOIIOV
OO T Y SEEET ST I J O TVAGKEY
655 isvs |vzs | NolivMaNIONI|  aNnauzans
e D e T T SET D Y S e .
9€6° 0y |9og8°v1 lo | TII20MVT WD ’ ’
mmmm e e e et —————— _ -

< freett - |rewe |o | T1140RV1

R s T THP S Supm—— | :

zes's . |sete e |Not1avzITIEVIS NOILOV
D o VIQ@EA
cos jesert |o | HOTIVESNIONI|  GHNAEEdNS

. G S

»

Frmnmamcm e c e e —————

. ' ctoz -| eesT | ees1 | - .- :

. V194039 . )

. 1808S) ' . ’
AVAX X9 ANV 'XHOOZLVO HzHZﬂu<z<1 JEN0S X ALIOVAVD QIMIODIM  :3LSVM IRIL-INO




ove'z

A_ooo.ﬁ

[vez

_qaumoz<4 ‘WOD

B R B E® e e DR
et _hua jzet _ TI12QNVT ,
e ————— O T D T .
8Lt - et |991 _onpquuaHn<am
O Y et TP —c—————

ct

9¢ )
0

0

0ve°‘2

ittt

1044 _

¢

| v¢
o
_e
_a
lo

e

J N S LD e 2

|o

_ NOTLVHINIONI

llllllll -

_qanmnz<4 WD

[ A S RSP SIS DU

_ 44~unzqg

_zouu<N~A~n<am

D LD Ty T P s et D s Tattatded -

u NOILVHZNIONI|

"qaumaz¢4 zsu

pomace mecmefemmmr e e m————— .-

L

_.eo ﬁ

(1

_.a

ammnnd
jo

_..n

| TI14NV'T

llllllll R S T

_ona<NHaHn<am

_zoﬂacuuAanam
L et S S LY EE e mee e n——
_ WOIIVMANIONT

_Agumazca "R

mmum:om A4< : ‘

SHVH90
arvar
¥ 1IViS

Sisn
JONViSHns
SNCAYVZVH

NOIXOV

e memm . —— et ——————

lzzn | TINdQNVI| - ., 1

[ S, fomrmammm———

|99t | xo1avzrTIEVIS " NOLLIV

PR SR Jommmmmmm————

N

L P S S P S - -

0

lo.

| worIvMaNIONI

o —————

_aanunxcq RO

-

e

¥VEX A9 ONV ' XNODIIVO INZHIOVNVI S4VD ‘ZDEN0S A8 ALIOVAVD aaYInbAY mmhmczbmzuh;mzo,

lo
Jo
o

L W P R R H R,

- - ———

[ es6t | eost

- ————

|+ Tirsawwd

i o o o o o o o b o wmemfm e ———————

.|worzvzrravis

----------¢---x------+---a-a-a--+-----;-------.

| ROIIVMANIONI

(SNOL 1HOHS)




900°2 _ooo |osz "|TraaRv W0
.................. S SRR ORI I . )

114 . _ouu Joexr | TITAANV

L T S e Y i

1ee's - {ze9'y.  |igw _zozﬁu.:nﬁm - oL .. -

B T e et SRR LT P L L .
- ’ 13 lee . {eot | Moriwwamion1| s3ownos TW| -

e e s R .o -

ot 43 i€ _.Szazﬁ "R

F N S L T O i bdaed =] -

s . - . N

P SR SR A AR ALVATHA o _ .
2 |z |z . NOILVEANIONT % 3IVIS . : .

——————— S VP S PR I

1 {1 _1: ?2 ) ?.Ee.ﬁ ‘wo|

(] ] jet. _zomaﬁm,:nﬁm sisn T _ .
mmemeeeee r RV S USRI YA FOHVISINS . )
0o . e je9 | norzveaNionr|  snoduvzve

t

llllllllll vllrrll.'..llfl_lll\llllll‘vllot‘frn‘|||l¢|||||..|.|nlvl .
0 lo jo - _.SEES ‘RO .
cmmm—aa RSP A Y Iy Y P ppp—— ———— . ~

(] lo le - _ " TIdaNvl . : . . )
|||||||||| e i e E L P L
eL'y _m.m v jo _._Saﬁudnﬁ.u NOTIOV
SRS S dmmmmmmmemcgomeen cmmemev-|  ATIOAHMCD
0 - Jo-- _o . _zog‘ﬁ.:uzu . VEHM

mmmr e et e ——————————— - - o ———— N edadad : . . . A
2921 |eve _2; _d:e:: ) : L
.......... ey CEERIIEPT B SRR . . )

s e |ys | TH ANV . . . -
e mmmn—.——f———— 0||+||||||||||+|ul||t4|||lll . :

e - | |e¢ - |Worzvzrtravis NOILIOV _ 4 . ) .
SR DO iU S S a———z VAW | - o -
e . lee {ze - | NolivuawroNi| aNnduzans J . :

..... B et S e ~ -
vz |66 Jo | T11d08V1 “RND . . ,
e D it Gt SR LT . :

. A48 Jex e - m TILAQNVT _
o o Ly S A - M 0.

0 lo . o ?Saﬁsunﬁm No1IOV| -
Rttt Il SL L T T O B 0L el : . .
61 |sz {o, | Norivaanionr| . anngu3dns :

Lt e T T L LERFT PSP PEEP U B
ctoz | ees1 | cest | : : - - .

¥V3A Xd anv ,.rg.acu INTAAOVRVH

A€ XIIOVAVO QIYIADII  :JISVM FWIL-INO . ’ :




144

HVEA A€ GNV ‘XMODILIVO INTHASVNVW SIVD ‘EOMNOS X X11oVdvD 07uindId

‘1o 114 mn«a |

N

-~ - - o o e o e " S -

ooc’'vz  [e1e's |voz‘t | Tirdonv Cwad

S ety
’0'T [ocv’r |1os | TILAGRV1

[ U NOIPIPIS SUNPNPSUTPUIYEY PRSP ns o

UM [see't {2y |NorzvzITIAVIS

OSSO o

z09.  |sve lcey | HoTIVMARIONI

7

SZJWNOS TIV

cmmmcteccepraLlentan e et ewr it - ————

018’y lees - Jost |TiIIaavt R

S

e |ve 1] | Tiraanv

[P SRR URPIORS TSRS SRR S

183 I | 344 R34 - |worivzIdravis

e S B T

113 Iss jss | ROIIVMANIONI

T S s

£9E'T lese lvss | 111308v1 ‘WD

e mmam———

emmmmamme—foe— N,

) g

TII4ARV1

s S U i et

o .- lze les . |moravziirevis

[P SIS I I SEUIUESI L RPIPIGIPIY SEPIUIPU RS N

0o jte - |esz - | ROIIVHENIONI

B LT R L O b s
Les ’ jsey = . |o " |711a08v WA

L STRTTR R R R SR

9€ lee |o |

TILAGNVT

- lo - |o |o1IvZITIAVIS
T D S $-emnman=s

0 lo jo .| worIveaNIONI
B it Lt St T R D e
g’y [ess’'t | {oec | TIId08VT RO
L L T Y phe SR S sapeser B
voz |est
PP S,

Lz _ 0Lz wunu ﬂzouhcunqnﬁku

. T T el

(3 S 1 ¢ 1394 | WorzwanioN:

-

———

S S et

{asr | TIAGNVT|

- -

thynwm

2 ALVIS

pmmm e ——m————

518N
FONVLSENS
SNOOHVZVE

R

NOILDV
JATIOAWEOD
iy

frmmmm - ———

- ROLLOV
TVAOWEY
aRNANA4NS

e~

U VS S o m———

4 7203 SRR 1 T {0 | T11a0NvT WO

T S e s

11 ¥ |zse jo | TIT4ANV1

s o e e o e oo ot e

6201 lece'r o |sorIvzItIevis

B s Ll LT TESLr GISIREPISIIY SINIGID S 2 20 9 3 P PN

80§ |eeo lo - | ROILVMINIONI

etoz | ee61- | eser |

R el b e b e S et L L

NO11OV
TVIQBITE
aNNJYIINS

O 1 i 1 e . 7y 200 7o 2 o> - > o1 T I

{SNOL LNOHS) .

oBval

"*3LSVM AWIL-INO




e |ese'or  |oeszer  |ese'oy  |Tiraewvi ‘W] A
[ Y SV IVIPET SUSRENE DU A ] .
17 1M |vez’ve . jese'ez | TRV C A .

- o o o e i o S e e

. syr'czt  |tvz'vwr  |se9'zzr  [MOTIVZITIEVIS e . .

. mmmmm e m e a e m e m e —fe - ———-——-———

' i 0e1‘0¢ |ets e jecc'ec | worzvuanioni| saownos TIv o .o

B S R Y Y ettt sttt ittt N

: . , o : sgo'ze  [tee'tt |swe'z T |T11aaNvI Wnd| : C

cmmmmcmccrfocaccccccafenmcscnr e e et —————— .

. : S TR leey't _ Jew't | Tiaa o .

. . T SN | . :
- © lsvo‘zt [9ve‘er fove'er |Ro1IvZITIRVIS SWVEOoUd | | .o . .
Besmmsesasgeemeccrorcdeearvenspepmrenmmmmnmma-| . IVAIEA - . :

. |oes’2 |ves'z {ves°z | HOLIVHENIONI ¥ FLVLS : B . . .

- ] e e ettt A bl :

- . , £81°¢9 leet'zes  Jose‘sz [ T1I3Q@MvT "Wno
. s it e Kt o

0 Jeue’s Joev'st | THraaNvi ' ) :

S

- 0 o ettt |vzoz- {No1LIvZITIGVIS sisn A

, mmmmcesbamsae oo eec g cemoeema=]| . ZONVISENS :

- lo ‘lszz's  |soe‘tt | NOIIVWENIONI|  SROQEVZVE . -

P . -

. : S S
. : . : .+ |ses'ey  jzso'er  [ote‘e . |TiLdaMVI WD : :
. Bt R R S s ek e e e ] : .
- ur'z jovs'z lsos't /| T11308V1 . . )
N i e S T . . :
- €9v'20T  |T9S°6TT  |c9v'20T  [NOIIVZITIAVIS NOIIOV .
mmmmemeemedece el g e ci e nbeemmanamaaana]|  GATIOTHHOO ; _ . e
10c°9t leds‘et  |vcz'vT | NOIIVAENIONI VoM o , : ‘
s e T e S e L . .
. 04s’er lete'sy . Josr'x |TiaavT cano . . :
- mmmmeras e s e semfemmnacar e e am - ————————— - e
11] |ea9 |eos | TT1408V1 : .
o memeece e mmrnr i e b e — : -
_ . . - 0se |sze |ese |#oravZITIOVIS NOILOW -
.- - . e e £ N YA IVAQHIH
_. ¥9€ Jsse - Jove. | HOLIVMANIONI| .QNNLY3ANS

g s CTEE PR R e

, , L IR SEL T LT T T SAU R SOOI NN SR I
o . o tee'9vz  |ses‘6é8  |soo‘or TGNV ‘WND . _ ‘
oA . it S A
- |est'rt  |fssz'er  |eoo’s i TII4QHVT ’ v
.- ittt ST T S A Co .
. R ) : N L7 |sez's lose’e {votavzitievas|.  moriov| I
. . S Sttt SESTOTTETS oo I 57T .
‘ {13 [sso‘ot  [vso‘e | Roravuanioni| ~ ownwaans| . - . . N

. nillllrlt!#llldilllﬁl#illllJtlll*ll:lbluuouo llllll . e o
. - - troz | 6661 | ee6r | y . .

.. o o L © SIONITII . ‘

. - )

91 VAL AG QNV ' XHOOZLVD INBLIOVHVH

NOHS) . ) .
0§ A€ ALIOVAVD QIYWINOAY :ILSVM TWIL-ANO

. > -




£1c’ve _¢¢o ve  joos’s 111408V “WND
R G R ST ———

_ 996°¢C Jtes‘y josez | TILIANVT X
- w——f o anm- - ll.o}-t.'hllllll P ——— - ——— r
£96°%Z _u-.eu jses‘2 |NO1&vZITIEVIS A
e e ST S SETTE LR $mmmemmmemmaaa]

. £99'9 ﬁnan ¢ |szt’e | NOILVMENIONI| sSZoMNOS TIV
|||||| D T T et SE LS E et
ve's jorv'z |e2¢ |TiraaxvT WD
...... acceromrrasmefreecememe b e ——————
vz _.ou fvoz | TTIAANVT
llllllllllllllllllll 5 O P

. vwe'z _.m. jvew'y |Wo1IvZITIAVIS SHVYS0US
...... B et e D AIvaldd
{09 _ﬁo. _noq _ NOILVEENIONI ® 3IVIS
....................................... PG SR Y
£vs’9 _nqn 9 ...n £ _ugumnzca WD
...... B T et
0 |ees |ece't ] TITIANV1
...... B s S St

“ e |¢s _von _zo~a<naqun<um sisnj
D e -—--|  3oNvIs@ns
0 joey _oon 1. _ HOLLVMANIONI| - SMOQ¥VZVE

—_—- llll||+ IIIIIIIIII + |||||||||||||||||||||||

612°1 _oue.ﬁ lo ._ _ TTI408V1

llllllllllllllllllll *‘lll.llll-- - -~ -

18661 _ﬂ.n st o ,zona<uua~n<pm HOLIOV

...... cmmedmmm—smacmadmececmccdoacocoe—mm---} FALIDTHNOD|.

269"y _ﬂma € Jees't | RoIIVEENIONI Vigou ‘

————- - - lOl&-lOtlllllll&iI lllllllllll B it
. 1981 ﬂnﬂo 9 Joos't | 111208V ‘OO

|||||||||| T T

14 |see |oos | TI14ANVT

---u|,--|+-|----||-+|-|-|-----+--;------cc--

991°1 _onﬁ T _nao 1 |Ho1LvZITIEVIS NOLLOV|

L DOV SRR SO R IVACHEH

00s _hu. _ooq | NOIIVWANIONI| aKniwdans

uuuuuuuuuuuuuuuuuuuuuuuuuuu A A el ety

275927 _..w 6 _an 111300V ‘WD

Rt e L ———— .

902"y jzo9't st © . TIIJARVT

.......... e S e SLEEEEE TR L

e’y - Jsse't jor |wo1zvzITIAVIS NOILOV

O VIADEY

098 Jest'T j2t _ NOTIVNINIONI QNNIINS

<z<uoz~

AmZOH L1¥OHS)
UVEX Xd QNV AHMODILVD INTHIOVNVH SAvD ‘30NN0S Xd »Hmucmcu nuuuaoum

‘3ISVM FHIL-INO




u.n.umw--;?ﬁ.n_n |sos‘z | 113aQNVT RO
B L L T T s Sttt Stttk ettt
669°'2 |see'e  |eszt | TI14QNV1 :
B L L T e e T R .

. |esv'ez |sts vt Jose't. |Ro1avEITIGVLS

L L e L DT . . .

95 ‘T |zev'e . |ozo‘t | RO1IVMENIORI| S3IDUROS TV . T .

O .

B e R T taata et Dl - .
9ts’'s - |zzo'z [sos - |71140MV1 “WND : . Lo~
l.l'lll.rtl..0.!lIIllllll+llllllllll+!llllllllllll ’ . . 1

(131 lese . |esz | TIT40RV] 1. .

- e e e e L LD ~ . )

- ss2'2 Jogo°t fogo’t |RorEvZITIAVIS SHVHO0Ud ' . .- ' -
S AN SO SOOI FIvaIEd :

e |vez |vez | NO1IWEENIONI ¥ dIVIS _ . .

I Sl S ettt Suinieieieiettet , )
6v6'c Jevse'e . Jotrs't - |TIrdaNvI "RAD . C . )
B i At S St L L LD

. o - . |ose |08 | TILAANV] . .
. cemeeecccforemccccccdeaccccccmafommmcen e :
) 0 . e Jort |HoTivzIIIavVIS sisn ) ‘. )
- D T S e N o[\ £ £ 1)1 . : .

0 |61e “|es9 | Norzvuanioni| snoquvzve - L .

e B SOt s Caaan e PP L L e R PP el

¥66°C less‘t lo * 111408V ‘HND '

B T T P S ettt .

172 30 |99z lo | TIL4A8V1 :

L P L L S : )

€11 61 levi'tr - o |wo11vzITIGVLS NOILOV C o -
R -7 6 %< ) . :

€26 Jot9 Jo . * | Rorzvuanioni| V| , -

R i A it e T D e L L T T . - R ‘

. fost'e Jrzr'r. Juez | T1I4GAVT RN ) _—

B kbt ST T A S PPy

EE L iy,

st - Jewt [se1 | TIIaGNV . : .

B Bt e T e T2 - : B

« |esT - fesr “|ver {NO1IVZITIEVIS NOILOV . - Coe
 CC T T u—— A ORI ST, * TVAOHA e : : :

1 |ce |64 | HOIIVMANIONIT|  OROJ¥RANS| . Ce

- - et e R L
. - 26’9y |vs0'cr  |ent |T1rdaevt w0 :
T L Dt S LT PR Y R L SR s upupepny ~ - N

i . leer’z |vze’z Jes . | TII408VT

T mm ;- o

R i .

st |zzo‘z |ov _ |worzvzrizevis HOLLOV ;
Rt T Tt el SECE TVIqaHay )
£69'% levz'z 0 Jee | Norivuznronr| anndwaans . : ‘
e e e e e v T ———————————— A
. etoz | esst | cesr | : . - , :
B . , VMol . o - . :
; ¢ WOHS) ; :
WVEA X9 ANV ‘RMODIIVO INDEIVNVH 0§ A¢ ALIOVAVD QEWINOIM :ALSVM. ZWIL-INO >

~ \ -




- ] A L

1té6'ce
({1
) c59'y2

¥oL'z

|vo8’ vt
|tez'z
9s6 e
|zve

|61z’

$ommmmmmmmdmeees

fotr’t
tess
frre'e
leze

isoe

| 111daNvT R0

PRI SRR SES PR S

| TIIAGRY]

B T T et

. |morivzraravis

O T e ettt

| ‘NOXIVMENIONI

B s e T

.| 71raawv w2

SIDUNOS TV

s Ly S S e

(18}

TILIANV]

Jzst

fzst

B . Dt ettt

00v'z Joor’z foov’'z  |Norivzrravis

e GLLEE T LR TR SRR R

SWYHI0HUd
JIVATHd

zT'1

ote

0 -

3]

otz

S

|6

icy

|sov

| NOIIVMANIONI

Bt S it

|T114aNVT "RND

L T

| z02

o m——t——

| e

| TILIANVT

INoILVZITIGVLS

. S e . B

929 €1

8y

S65'12

doy

S At e e e R

- |ete‘e

EDARR

[ S R i ——

lese o2

|99t
|o
|o

lo

6LL'01

yeL'y

|teet

. le.

T Ll

" |eov

| NOLIVHENIONI
}11r2auvT RO

o et St St SEE P LLEL

| Tidaev
{no1ivzITIOVLS

T S T T

| WorivaaN1OKI

| 111408V "HAD

e

¥ 3LVIS

fer e ———————

S1sn
AONVISENS
‘SNOGAVZVH

NOL1OV¥
AATLOTENOD
: veDY

D T Lt ST P P S L g . .

. 812
962
: (z
£90°21
- 8vs
€9¢

k484
lesz .
|vzt.
Jree’y

" foer |
|vew

|ees

B B et T T R L LS

| sse1

|eoz
|9¢z
fett

fo

Jo

lo

lo

| €66t

| Ti1danvi

lI.IIIII|||+|l!lllllll’llit'lllil‘flll(lllllll!l

|No13vZIT1AVLS

B T S

| NOILVHANIONI

e S et St ST TR

J1raanvT ‘wao

B T e Ll T T ey S P T R

|7 1idaevi

T I YR SRS S P

|No1EvZITIGVLS

L T LT T s ——

| NOILVMINIONI

(SNOL INOHS)

ROILOV
TYAORATY
aNNIY3AINS

NGILOV
TVIQINIY
aNRAdNsS

UVIL A6 ONV ‘XHOO3LVD INTEOVNVH S4VO ‘30dn0S A€ KLIOVAVD QIUINOIY :ILSVM IHIL-ANO




s

0z

. - . - -

LCURC LI T R S 1 TR ¢ |1114a8vT ‘WOD

L T T T e

ALK |evt'z |ves A TNV

memeefemmene e —--————-

[ S

S6Z'8 jrevor  [ts6't - |NOIZvVZITIEVIS

[EPEPESUG U SIS IIY YICIOUeU IR VPRSP

08t less’1 leto'z | Rorrvaanioer

gsv'e . |ses " Jyez | TIZJONVT ‘WOD

-

153 S 3 ¢ {etn | “T1I40NV1

mmmmedacampacrrac s cmnfamenaad S .

ov¢ |ost‘1 Jost’t |worzvzITIEVIS

LT e SE R EC PP

T |tst " et | NOIIVMANIONI

699 less - |esy

DU S —

1o |6t |ezz a TILIQNVE

e S bkt

| T11da8vT W02

-

0 {¢ |zv |No1LVZY‘TIGViS

R I bl SLTE TP RS SR PP TR N

0 fze © |est | NOIIVWARIONI

ut's o |o | TT13@RVT ‘R0

U S s Qg Sy

ves lo e | TILIANVT

Tt T S LT L L

sev's |som'zt o |Ro1IVZITIAVIS

ey SR NN

989 - sy Juee't | RoTIVHENIONI

oc'2y - [ty |eso’t | TIaev CWao

T B

195 lzss Jezs | TIT4QNV1

D et S SRR S

we o |se Jete {NOIZIVZITIGVIS

e D D nat e R e L L T

o€ |zze jsoe .| MoraVEAMIONI
t9c'ez- |1ve's - o | TIIdaNVT “ROD

mmeeesess s e e e we e mrtt e ——r——————

080°'FT . |owy'l lo | 1raeewvn

B s S Ul U P,

96Z°1 leze't lo |NoTIVZITIGVLS

e i mm mfon e e e e

£0L Jecs lo .| moravsanronr

etoz | . ee6r | cest |

e S S s St e

B T T T Lttt

- S

R e D et e A et il bttt

B ittt SR T LT PP At U T PP U TR

SAOMNOS TV

SHVEOOHA
a1varaig
v JIV1S

- FONVIsAns
SNOQUVZVE

. NOLLOV
FAILOTHHOD
iy

ROIIDV.
TVAORZY
arndwzdns

e it Dl T UGS ST I

NOI1OV
TVIQIHDY
aNnNdyasns

(s HS)

AAONLNIN

S180 |-

S XQ ALIOVEVD QREINDAY :JISVM FWIL-3NO.

~




ost'vs  |tetitz |z9o't |111408v1 80D
o LT SUS ST
9se'e _n.n.n |tes | TI130NV1
erwwen—smefuananana——- T S e T
. uz 91 _nz 1 |¢e9'zr | |woravzITINVS
llllllllllllllllll c+l|lollzt|v+||lnlllll| -
2‘ _ND |eoz | RoryvaNIoNy| s3ac¥nos TV
llllllllllll + B et St L L D D
- oeL’y _Nun T - e | TI12aMVT WD
: ---J-----+ ---------- L SESEREEEEE -
$0Z - _mmn [eez { P
e s U TP TR
) _ 06t _._oﬂﬁndnﬁm SHVEDONd
+ I N F A7
|ve | MOTIVHERIONI % 4IVIS
T s LT P B Rt Lt
_ | T1I1408vT “®ND
?.... | TI140NV]
llllllllll N
{¢ _=S.—.§5Hnﬁm sisn
e S 2ONVISAns
fee . _ NOLIVMANIONI|  SNOQUVZVH
wafmnnanan oo —————
{0 _...Ee.ﬁ "mno|.
$oreconnaan e oo tmmm————
{o | - TILQNVT :
llllllllll *"l"-llll+‘.ﬂ|||lll-'lll
959°¢1 .a . feve’tt |Ro1ivzITIGVIS NOILLOV
ORI U SR 3 DA N $momee cmemewws!  FAILOTHHOD
° . lo . . lo _aougnﬁu._u Ve
-------- T r. Sn T Ty S S aiailaina et
oao s - |ezt'z |sts {1108V et
Smmemenas e et .
91z _Su , _onu | TIIAGVT _
lll.llllll:l llllllllllllllllllll ‘llll'l ||||||
9LE _ 99¢ _%.., _zor_ﬁsunﬁm NOILOV
D AT S O B TVAGHEY
1411 _5. Jost _ NOILVNANIONI|  ONNIMEANS
llllllllll#ltlillllf + —— P e SEL L L L L
az 3 |osi‘z lo _dﬁazﬁ ‘WD
nnnnnnn B R L LT e
gve |eoy |o | TII4QNVY
. B L R L LT L e . .
065, |ese Jo | norzvzriravis .NoLIov| -
.......... T ToTe SRR TN VI0HEY
. 612 |te2 o - _ NOLIVUINIONI|,  GNAJW3ans
i - ;e e - e .
) et0z | 6661 | cesT _ ) _ ) .
~ : . X , : wvistnon .
: . .mzﬁ Luoas) C . : .
1£4 ) ¥VAA X9 GRV ‘XHODIAIVO ._.zm.aués. S4VO '3JMN0S A€ ALIOVAVD QIWINDIY ILSVM FRIL-INO '




\

ese'sz |vee'tt Jose |TIrdowve wad . :
et R R et ) :
. "wz't levet Isz» - | ° mi1aaw : .
: B e T T St b TP RN ) - . : i :
ese’'z - |1z0'T lese |No1avzitievis| . B : . . .
B Lt D LT SRR PR P I . . -
e’ [vie - 11 | NOIIVMANIONI| S3DUNQS 7TV . .
D Ry B e b LT L L DDl Dl et - .
- jots'e Jooo'x |osz |9113a8vT W00 . .
B R T bl D L T SLR P TP E L TS
801 sz sz . T11308VT . - o : :
e R T T A . - .
292 Iss . |s9 - |no11vzIT18VIS SHvE00d

‘ B B s S S ALVATHd
0zZ1 o ew |ey .| noravamNIONI} ¥ 3IVIS )
B e R Ly S e L -

- lez sz sz - |[111da8vT w00 : ‘ . .

R D s it St TSP T . ] .
e - le |zt | T1idawv1) : : R
. D L T T T T T S an A - , :

0 |o lz . -|NOLIVZIT19ViS S1Sn
e cmecascaadaeccceccccdeemomeene--|  ZONVISENS
0 lo lot . | NorivaawioNr| snoQuvzve ; ;
it e A D e e L B RS O LR L LT i . ‘ . 3
1ee'er |ee2’s lo - | 111308V “HnD . : . . ..
R e D R L L e
a vog |zee “ o | TNV |
m——m——eoeo R s At LR LR R Sttt L e :
£40°2 fese - - o {No1ivzIniavis NOI1OV . - )
B L TR ST PN SRR BN 7y § 7' " ; . .o
20¢ Jo- . Jo - | NoIIvEANIONI R Rt ) S .
e b ST LT L Syl e G S S
- |este Jtzra |tz |111da8vT W00
|Illlllllt#lllhlllll|+ll1llllhﬂl+lli||||i0|l||
N (13 fenm loet [ - 111408V . ‘ : '
et Sl L T : i .
- 861 fest |ve1 |NoravZITIgVLS NOILOV : . -
| e T R ORP DT iR S TVACKE o . :
1 |ee |se | sorivENIONI|  annawmans ) ’ ‘
B R bt e L L LT T Eyur GUpSp YRS PORP - .
ziL'ot  .jses'e .. Jvoe | T11a0eVT WD . : : .-
et e e m e e madmn ;- ——————— . . ’ .
Loy | 66s fzst | - 111408V T L - , ’
e e bt L e :
9z¢ |1ov. . [zor . |worivzinievis . NOIIOV . : S
e m et ————— IVIQEHI

L ey ezt | noTIvEERISMI{ - asnduzans : - .

lWlll!tI|!+ll||t|tlll+llllllltlb+llllllllll llllllllllll -
etz | ee61 | eeet | : ’ ) ) . o

: - : NIV R : -
. 2 (s HS) :
x<u»*n\az<axoum~<opzuzuc<=<:mm<u omamwauu<m<uau¢_=ou=“mam<zAm=Ha-uzo.

B
-




- s D R e W A A T e =

|ess L

~

£4-4

I3
e
90t
‘1o

]

9

- B T T ekt h L LE T Y ELEL LR L

: 0
0
4]
0

|zon2
leer
|ty
|eot
lo
1o
|o

. _o
lo- -
|o
lo
lo

LT8)

Chrmnmma o ot e -

|69t

PRI YRR SUNEPPRRLNE P PR SERSP RN

|ocz

P I S T LR SRPEES 1 et D]

(13

N e oLt e TR L e L

| T114081 “HRO|

D e it AL EL LTt

lo
|o

rememetmme e nm e m— e csme e hmm—————————

|o
|o

L T e T e L e

| Ti1aav1 Cmnol.

B e T s it e e LDt

lo
fo -

S e SC TR E P PP

T s ST ettt

| T11208VT WD
] TII4ANVT
|o11v2I1I@vVIS
| NOILVYINIONI

{ - 1idaNv1
|NotzvzITIaVIS
| molivgaNIon:

" TILIANV]
|No1zvzI1I@VYS
| NorivaENIONI

'S3oUN0S TIV

A

s

' SWVHBONd
ALVATNZ
® 4LVIS

sisn
FORVEsANS
SNOUVZVH

- - : S e Dttt SEET S EE LI

0
0

i m———

+

Jo.

+ —

4
lo
H

.|v.u°

lo

I

T

" pTiraauvT wno .

e

| TILIANVT
© | noravzrnavis

“

NOILOV

B LT ST e St L T

- A ) - o lo. . lo | NOIIVMRNIONI

B el LT T T PP S Rt G L UL L PR LS .

ZA1LIIWEOD
. VY

‘ 608't ~ ~ |zoe‘e

|ecs

| TIIaE@NVT RO )

(414
e
901

S W

et
|ty
_|eox

|est

- B R 2 adelatatet ettt Sttt bbbl

|oez

B L LT

| TIIIANV]
. |NorsvzItavis
| NOTIVMENIONT

NOLLOV
TVAOKEY
QNAERNS

. c B D S et S R L D e
: . : 0 lo lo {171408vT ‘WD _ : :
. et S L S

TILIONV] : _ -

N -

-
- 0 jo- lo |

. . e O T
[ jo "o |no1LIvZITIEVIS )
: _ . S IVIGIHEY : _

' : . 0 lo - o | norzveanIoN1] amafyadns| - :
B T T S T

.o “eroz | eest |  ee6T | .

g g O T

' : . 4 _ g _ - SONVISI VNVI¥VW

ROILOV : . - .

) (SNOZ 1MDHS) .
YVAX A9 QNV ‘XMDSIIVD INBRAOVNVH SAVD “AMNOS X4 KIIJVAVO CANINDIY :BISVM, IWIL-3NO




Ter9sT  zge'ty  Juesvy  |TIraavi CWod

c. ' e S L e it

’ ) . e’y |vvs‘e lsww'zz | TIIdaNV1]
wa's | leosz | jeawwt  [morwzrievis|
. - L feeets T e lzerrer | wotavemtons | saownos v
- o T e Twes Tloer T jruamn |
. o o fes e raew .
o - O I S

$vs - |vsn |[vey ° |worlvzilIgvis|  SHVHOOMd
e LVAIN

09 |oss . |oss | sorzvaanIont ® FIVIS

- L et T O e e
€29’ - |ez9e Jetv‘e | T1Id08VT ‘RAD
B S R it Sttt ——m————
. 0 Jtoe -~ Jeot'x | TTIdGNV]

e v e mcccc v ————— e ———— -

. : . 1o |zt Jvie |RorEvzITIgViS © sisn
: e eeeece e nermnneeen-— | BONVISANS

o lees |s6e't * | NOIIVMENIONI|  sSnoquvzvH|

. e et e S e S e LY PR EE LT
zoe’s - |tor'z Jo | T114aNvT “HND
- T e T S L ns T TR S

~ |ooe Jose * o | 111308V

B e ST T S . .
: Lee’t levo‘t fo |norivzITIEVIS| . ROLIaV
. : O e M - 1Y ¢ £ ') v
. . oee . |zss |o | NOILVMARIONI VEOY
N B e ST e e T

vs't loss’z |19 . |T1raanvT w2
bR betal Aelel b I P T e DL L LR TR
, - Jeve . jove . |sze | TTII0NV] .
. R et ST T

- vy kL) |zvy |noravzITIgvis " NOLLOV
o . R D e S e L DL DT EL e TYACHEY

E , €0z |e61 . |oe1 | NorivanIoNI| annsyadns
e ek e mccma o mm e

. 6¢9'0zT  |9se'ey - |css'ee | T11daNv1 ‘W00
crmcrr e e m e mm i n - ——————————

S6v'S |oee Jese'er | TI1408V]
et D it e Tl U
$L9'€ |vey |osz’er |No1avZITTEVIS NOILOV
. et ST DT T T VI AR IVIaDEE
6ey‘y - |vec fveror | 'worrwvwmwronr] amnzusane

. O et T LR STy SR EAN PR R I

. etoz | eest | cesr |}

T Mt s e ek e e o e e g 1 1 4 A %o O 7 T T - e

< HOHS)

, . : UVAA A9 GRY AMOOFLVD INAWAOVNVIH SdV 08 X€ ALIOVaVD QREIODAY ™ :FISVYM SWIL1-ANO




114

909°T0T  |sss've  |ees‘Ti  |TIIdaNV1 “W0D
e O g L LT
T c6L'y . Joes‘c |ome’s ] TTLAANVT

T S T T e

925" vl |vze'zr " |99v‘IT  |NOIIVZITIEVIS
s SRt T T SESVTRRR RS
Z9v'y |eos'e Jogy*y | MOIIVENIONI
[

vo's  |ewe'z - |t99 | 1141 W00

ORI VP YIS S

: s8¢ [tee - |ree | TIT4ANVT

S

81c’T Jerry © |err't . |norzvz11avis
B e e T

06€ |eze feze - | worivEmnIonI

e efemmmmee e cfae—mma———————fmmmm——————

- - - N

SADUN0OS TTIV

SHVEICHA
JIVATHA] .
¥ _aLvLs

S S S -

. 160°1 |veo‘t |sov ﬂ.d:.e_ﬁ ‘wno|

[ SR DIPRUSRVPPNIS DU

_ ~ lo |vot |zez | TITdANVT

crrrrirrrr b rrrr e rfo A -

o . et fzv |NoTavzITIavis

cmceccccccfencmccamsapecnannncnadomscanccenaa

. |o [s¢ . |ost | RO1IVMENIONI

\ [P U SR U WP SRS R E R

cemeccccsafpecnccmcmscbeanncarcccpaccccmeamnesa

9c8°t {eez‘1 |s¥s't | - Ti1daWv1

< et

156°0T . |ves's |ooe“e |No1avzITIEVLS

B L T e Y e

z22'T Jzse't 't | RolivaEmIoN:

60'ce - Jste‘or  |oeo'‘t | 111308V “WND]

s1sn
ADNVISENS
SNOTYVZVH

SR EEEEE

ROI1OV
FALLDZWHOO

T e 1 ——n-
coe'st  Joos's  |zes'u | TIzdaHv o
S L L

£ve frze {98¢ | TIIANVT

S T

991’1 letrex |sso‘y |No1zvzITIEVLS

B L S L L LT TP Y

. ey |6ce jesy | NoriveanIonI

wiee  [sogcer  [see’s | 111408V ‘WOD

- LR Rt ittt TEL P LR RS BRSPS e Tt

8991 ez |zen‘z | . 111800V

T L L T T

(AR08 |ces Jees’t |norIvZITIEVIS

B T T T T S ICIPIPRE PR SIPIUPUPRIRPRN

. T jese’T |vzo't |19e'z | NorIVMENIONI

B e gy g

: evoz |  esst ‘| cesr |

L P s S S TR Y

NoIlav
TVAOKEY|
aNNI¥TANS :

NOILOV
V103
aNnayadns

0 . " R OO > DO o o o e W e W O D W o e O

(SNOL IMOHS)

S11ISNHIVSSVH

UVAA XY NV ‘RMODAIVO INDWGOVNVH SIVD 'AJUNOS AG ALIOVAVD QIMINOTY  ZISVM TWIL-INO




ONE-TIME WASTE: REQUIRED CAPACITY B

MINNESOTA

SUPERFUND
REMEDIAL
ACTION

- e s 2 s o o

SUPERFUND
REMOVAL
ACTION

RCRA
CORRECTIVE
ACTION

-

HAZARDOUS
SUBSTANCE
USTS

P it

STATE &’
FRIVATE

PROGRAMS

- - -

ALL SOURCES

-

T T e mmmefmmmmm————

|STABILIZATION| 240| . 250} 257

L L e L L e el TR it Skttt -———-

B

(SHORT TONS) ;

1 1993 | 1999 | 2013
INCINERATION | - o} saz2| 407

B e Tt T S SR

STABILIZATION| o} 92| 69

- o v o
LANDFILL, | -0 s88| a4
T R Tt T T T T T RRpiRr DRI ——

CUM. LANDFILL| " o] 3,s30] 9,706

INCINERATION | 103| 107} 110

B R T s S T T T I SUpUpR R

Y N SN

LANDFILL | 176| 184] 189

T S T $-rammmaaan

CUM. LANDFILL| 3sz| 1,457) 4,102

s Gt A ot

INCINERATION | .o} 0 . 815

A W Iy gy S S,

STABILIZATION| " of 0| 0

B s St e

LawDFILL . | of 433 186

B s L T S e

CUM. . LANDFILL | o] 2,601| 5,202

INCINERATION | 219 82| 0

e et TP R R P S e T

STABILIZATION| 43| 18} 0

I S S S nE T

LANDFILL | 267| 100} 0

B B C et TP EE T e

CUM. LANDFILL| 534] 1,136] 1,136

T T e T Seahatn et

INCINERATION | as| &4 133

B Lttt T E R R ELS SR e R R et
STABILIZATION| 7| 7| "7
T LT CEC LR R S LT

LANDFILL | .'83] - 83| " 68
e, S B Tt et T P
CUM, LANDFILL| 167| . 666!} 1,619

e G T e

INCINERATION | 365] 776] T 1,465

e s S T O PR SR

STABILIZATION| - 296| ass| 33

B L B TPy

LANDFILL ] - s27| 1,389] 884

B e ol T R Rk GRE T LS T

S e ST TP SRRSPIEpI |

CUM, LANDFILL| 1,053| 9,390] 21,766

Y SOURCE, CAPS MANAGEMENT CATEGORY, >=o\a<.<m>’




.ONE-TIME WASTE: REQUIRED CAPACITY BY SO

. MISSISSIPPI

.| ACTION

'l cORRECTIVE

{ALL sources

s

SUBERFUND
REMEDIAL  _

SUPERFUND
REMOVAL -
ACTION

RCRA

ACTION

HAZARDOUS
SUBSTANCE
USTS - .

e =y

STATE &
FRIVATE

e r e

- e in e

B T T e et S T TP S S

S il C T T S

S A SRS SRR S Sttt

L e T TR e e et DS LD T et

S MANAGEMERT CATEGORY, AND BY YEAR '

(SHORY

] 1993 ] 1999 | 2013
INCINERATION | = 4;611] 1,537} 2,306

e et e e ittt UL DL DS

STABILIZATION| -3,702| 1,261 1,891 .

Olll'!l!l‘llI*llllll"l'*llllll‘l‘ﬁ*i'illlllll

LANDFILL | 5,648} 1,889 2,824

- o e ot e e e i

CUM. LANDFILL] ~'11,297| ' 22,593 62,131
INCINERATION | - 229| 239| 246

g S T TSR SR YU

STABILIZATION| 534 | 58| 573

PSR ApSDUNEF F RN R RIS SIS

LANDFILL | aga) a1l 422

- e W e e

CUM. LANDFILL| 786} 3,250 9,152

INCINERATION | o} 3,582) 4,222

T e Rt Gatt T .

STABILIZATION| 0] 15,867] 6,800

T e

LARDFILL | o} 64) 27

B s Cam s e

CUM. LANDFILL| o} . ass| 769

INCINERATION | 709 T3 . a
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