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EXECUTIVE SUMMARY:
HWIR INDUSTRY CASE STUDIES REPORT

Objectives

To assess the validity of results generated from 1995 HWIR economic impact model.
To provide qualitative and quantitative insights about potential impacts of the HWIR “exemption
levels” framework, on facilities and industries.

Focused onwaste-generating facilitiesinindustriesmostlikely affected by HWIR: chemicalsand
allied products, petroleum refining, electronics, and fabricated metals (sample is not
representative of all hazardous waste generators).

Performed one to three in-depth case study interviews in each of these major industry sectors.
Screened sample facilities by four qualitative criteriac (1) generate at least one wastestream
potentially eligible under HWIR; (2) exhibit geographic diversity; (3) provide insightful and
creative public comments on HWIR; (4) willing to host on-site interview and plant tour.
Conducted five on-site visits and one telephone interview in September and October 1997.

Major Findings

Waste sampling and testing for meeting HWIR exemption levels may be a potentia barrier to
demongtrating achievement of such levels because testing is costly and may not account for
inherent variability in wastestreams and constituents.

Some facilitiesmay avoid the cost of futurecapital investmentsfor on-sitetreatment technologies
aswell asfor RCRA Subtitle C commercial offsite treatment and disposal.

Because of concernabout potential future Superfund liabilities, some facilities state they would
not treat or dispose HWIR exempt waste in Subtitle D systems, but will continue to use Subtitle
C systemsindefinitely, particularly while Subtitle C unit costs are relatively low compared to
perceived liability risks associated with using Subtitle D.

Due to the rel atively high cost of implementing HWIR, some waste minimization projects rel ated
to HWIR may be less cost-effective than other company investment opportunities.

Generators will continue to submit RCRA delisting petitions if HWIR does not provide
regulatory relief for particular waste streams they consider low risk.

Small quantity waste generators feel the 1995 proposed HWIR is too complex and that the
implementation requirements, in particular, are difficult to understand and apply.

Many generators feel that the public notification requirement is of little value and that it may
cause undue public concern.

The case studies validate many of the assumptions and decision rules previoudly applied in the
1995 HWIR economic model. The model could be refined to account for avoided capital
investments to upgrade on-site treatment units as a result of HWIR waste exemptions.

ES1
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INTRODUCTION AND SUMMARY CHAPTER 1

BACKGROUND AND OBJECTIVES

In December 1995, USEPA proposed the Hazardous Waste I dentification Rule (HWIR), inan effort
to provideregulatory relief to generatorsof industrial processwastesthat pose low risk to human health and
the environment, but that are currently regulated as hazardous under Subtitle C of the 1976 Resource
Conservation and Recovery Act (RCRA)!. One proposed regulatory optionin HWIR will allow industrial
wastes that meet human health and ecological risk-based, chemical congtituent concentration levels (i.e.
“exemption levels’), to become exempt from RCRA Subtitle C waste management requirements. HWIR-
eligible generators and waste handl ers may then manage wastestreams that become exempt under HWIR as
industrial nonhazardous waste (under RCRA Subtitle D standards), and may realize costs savingsassociated
with less expensive waste treatment and waste disposal, compared to the costs associ ated with management
of wastes as hazardous according to RCRA’ s more stringent Subtitle C standards.

To estimate the national economicimpacts of HWIR asproposed in 19952, including waste quantities
potentially eligible for exemptionand related cost savings, USEPA devel oped the “HWIR Process Waste”
economic model, based on data fromthe USEPA’ s 1986 National Survey of Hazar dous Waste Generators.
This computer-based model facilitated comparison of constituent identities and concentration levels
contained in the industrial process waste database, with the 1995 proposed HWIR exemptionlevels. The
model estimated $44 to $67 million in potential national annual cost savings impacts of the 1995 HWIR,
according to over 200 chemical constituent exemption levels as specified in 1995. However, these cost
savings would be realized by a small number of very large annua quantity, eligible wastestreams withina
relatively few number of major industries. The results of the analysis for the 1995 HWIR proposal are
available in USEPA’s report: Assessment of the Potential Costs and Benefits of the Hazardous Waste
| dentification Rulefor Industrial Process Wastes, (Volumes| & I1), Office of Solid Waste, 25 May 1995,
879pp.

! Information about RCRA is available in the USEPA’s RCRA Orientation Manual, Office
of Solid Waste & Emergency Response, report nr. EPA-530-R-98-004, May 1998, 290pp., available
from the RCRA Hotline at 1-800-424-9346 or at http://www.epa.gov/epaoswer/general/orientat/ .

2The USEPA first proposed HWIR in 1992, and againin 1995, but withdrew both proposals
as aresult of extensive public comments. HWIR is scheduled for reproposal on 31 October 1999,
according to the 11 April 1997 US District Court consent decree, with final rule by 30 April 2001.
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Objectivesfor the Case Studies

USEPA had two objectives in conducting in-depth industry case studies of hazardous waste-
generating facilities:

* First, USEPA felt that the case studieswoul d provideinsghts about the validity of the assumptions,
decision rules, analytical logic and results (i.e. cost savings estimates) of the 1995 HWIR Process
Waste Economic Model.

* Second, becausethe 1995 analyses provided mainly quantitative and very aggregated measures of
the impacts of the 1995 proposed HWIR (i.e, at the national level), USEPA felt the case studies
could providevaluableinsights about more qualitative, "real-world" impacts of the proposed HWIR
rule on individual hazardous waste generators and industries.

Scope of Case Study Industries

To conduct these case studies, USEPA focused on facilities within industries identified in 1995 as
most likely to be affected by the proposed HWIR, then assessed the knowledge, attitudes, and perceptions
of key facility and waste management staff towards HWIR at these facilities. These industries included:®

Chemicals and allied products industry (SIC 28, NAICS 325)*

Petroleum refining industry (SIC 29, NAICS 324)

Primary metal productsindustry (SIC 33, NAICS 331)

Fabricated metal products industry (SIC 34, NAICS 332)

Electronics and electrical equipment industry (SIC 36, NAICS 334 & 335).

Goal of Case Study Interviews

The goa of this report is to summarize the findings of these industry case studies addressing the
proposed HWIR. In doing so, Industrial Economics Incorporated (hereinafter “we”’) hope to provide
USEPA with insights about aspects of the proposed HWIR rulemaking that may i nhibit the ability of specific
industries and firms to take advantage of the deregulatory incentives of HWIR. Under the requirements of

3 Under the specifications of USEPA’s 1995 HWIR proposal, three of these five industry
sectors accounted for over 50 percent of the total quantity of waste eligible for exemption and cost
savings under HWIR. For moreinformation on the quantitative estimates of the impacts of the HWIR
on these industries, refer to Chapter 6 of the Assessment of the Potential Costs and Benefits of the
Hazardous Waste Identification Rule for Industrial Process Wastes, prepared by Industrial
Economics, Incorporated, for USEPA’s Office of Solid Waste, 25 May 1995.

4 SIC= Standard Industrial Classification code; NAICS= North American Industrial
Classification Sysem. As of 1999, the NAICS system replaces the SIC code system. For more
information about SIC and NAICS codes, refer to http://www.census.gov/epcd/www/nai csdev.htm
and for SIC-to-NAICS conversion tables refer to http://www.census.gov/epcd/www/nai cstab.htm
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the 1995 HWIR proposal, for example, the costs of implementing an HWIR exemption probably outweigh
potential waste treatment cost savings for all but very large quantity waste generators and handlers. As
USEPA addressesthesetypesof outstanding policy issuesand finalizesthe proposed rul e, these case studies
may help to identify modifications to HWIR that enable additional firms and industries to realize
wastestream exemptions and associated RCRA regulatory cost savings.

CASE STUDY APPROACH

Selection of Case Study Facilities

The economic analysis in support of the 1995 HWIR proposal determined that large-quantity
generatorsinthe industry sectorslisted above are likely to benefit from the overall cost savings impacts of
HWIR. Consequently, we targeted these five industries with the objective of conducting an in-depth case
study of at least one, and up to three, facilities in each of these industry sectors.

To identify at least one facility candidate in each of these industries, we used data from the 1993
National Biennial RCRA Hazardous Waste Report (BRS), the 1997 National Hazardous Waste
Constituent Survey, the 1995 HWIR Process Waste Economic Model database (based on USEPA’s 1986
National Generator Survey), and other qualitative sources.® We anticipated that from thefacility universe
represented by these sources, we could identify a representative cross-section of facilities within each of
the five industry sectors of study interest. The qualitative criteriaapplied to identify arepresentative set of
facilities that have different characteristics and therefore different perspectives on HWIR include:

C Potential HWIR impacts. We primarily considered facilities that generate
significant quantities of hazardous waste and at | east one wastestream potentially
eligible for HWIR exemption, because such facilities would be more likely to
monitor the progress of the rulemaking, to participate involuntary case studies, and
to provide interesting insights about components of the rulemaking. Wealsotried to
identify facilities that generate potentially eligible wastestreams, but that may not
pursue an HWIR exemption due to the burden of HWIR implementation costs.

C Geographic diversity: Facilities located in different states or regions may
experience different incentives for, or barriers to, taking advantage of HWIR
exemptions. Regional differencesin industrial waste treatment and disposal costs

5 Although it may appear outdated related to 1999, the USEPA’s 1986 National Survey of
Hazardous Waste Generators, along with its companion survey the 1986 National Survey of
Hazardous Waste Treatment, Storage, Disposal, and Recycling Facilities (TSDRFsS), released as
two reportsinJuly and October 1991, then comprised USEPA’ sthird and most comprehensive effort
to develop reliable national information describing suchactivities. The USEPA’s National Survey
of Hazardous Waste Generators and TSDFs Regulated Under RCRAiIN 1981 (April 1984 report),
presented the first such national picture. The second effort consisted of the USEPA’s1985 National
Biennia Report of Hazardous Waste Generators and TSDFs (March 1989 report). Since the 1985
reporting year, the Biennial Report has continued as a series of reports (the 1991, 1993, 1995 & 1997
BRS reports are available viathe Internet at http://www.epa.gov/epaoswer/hazwaste/data/#brs ).

1-3



and state industrial waste regulations may affect individual facilities responses to
HWIR. For example, afacility located in a state with stringent RCRA Subtitle D
regulations affecting non-hazardous industrial waste disposal, may feel that HWIR
provides inadequate business financial incentives for seeking an exemption. We
tried to choosefacilitiesfromdifferent parts of the country to get a sense of how state
and regional differences may influence the actual impacts of HWIR.

C Public comments. Various stakeholders, including industrial waste generators,
waste managers, and other parties potentially affected by HWIR, provided USEPA
with extensive public comments on the 1992 and 1995 proposed rulemakings. We
reviewed these public comments and identified individual facilities that made
ingghtful and creative comments, ideas, and suggestions about the rulemaking's
strengths and weaknesses.

C Willingnessand ability to participate: Of thefacilitiesidentified using the criteria
above, only afew had staff who were able to devote the time and effort to provide
us with a facility visit and tour, to conduct an extensive interview on-site, and to
provide more information during follow-up telephone conversations.

After screeningdownto afinal group of facilities, and ranking the candidates according to the above
qualitative criteria, we provided alist of ranked candidates to USEPA. USEPA then began contacting
environmental and waste management staff at these facilities about the possibility of conducting site visits.
Based ontheresults of USEPA’ sefforts, wethenarranged full-day site visits and i nterviewswith candidates
that expressed a willingness to host avisit, which included three facilities in the chemicals industry, one
electronicsfacility, and one petroleumrefinery. Thefivefacilities, which wevisited during September and
October 1997, include:

Tennessee Eastman Corporation, Kingsport, Tennessee (SIC 28, NAICS 325)
Novartis Crop Protection, Inc., St. Gabriel, Louisiana (SIC 28, NAICS 325)
Occidental Chemical Corporation, Deer Park, Texas (SIC 28, NAICS 325)
Amoco Oil Company, Whiting, Indiana (SIC 29, NAICS 324)

Texas Instruments Incorporated, Sherman, Texas (SIC 36, NAICS 334 & 335)

Weal so conducted many follow-up conversations with these participants and each provided written
commentsondrafts pertaining to their facility. Dueto resource limitations, we were unable to conduct case
studies of facilitiesinthe primary and secondary metalsindustries. 1n addition, we had extensive telephone
conversations with an additional facility in the chemical industry regarding specific aspects of the
rulemaking:

. PPG Industries, Lake Charles, Louisiana (SIC 28, NAICS 325).
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Facility Site Visitsand I nterviews

At each facility, we toured the plant and observed manufacturing operations, waste treatment and
management facilities, waste minimization project laboratories, and on-site analytical labs. We also
conducted extensive interviews with facility environmental and engineering staff. At eachfacility, wemet
with and interviewed at |east one staff person with in-depth knowledge of the facility's hazardous waste
generationand the HWIR rulemaking. Usually we also met with staff with expertisein other areas, such as
waste treatment (e.g., incinerator operations), waste testing and analysis, or waste minimization and
pollution prevention.

To conduct the interviews, we prepared an extensive interview protocol to guide our discussions.
Exhibit 1-1 highlights major topics addressed during the interviews. We discussed the characteristics of
each facility, its industry, the facility's production processes and wastestreanms, and their staff's general
knowledge and opinions of the proposed HWIR rulemaking. We focused on discerning generators
perceptions about aspects of the rulemaking (as specified in the 1995 HWIR proposal), and related issues
that influence the overall impacts of HWIR, such as the requirements for implementing HWIR exemptions.
The next section of this report summarizes these interview issuesin more detail.

Key Discussion | ssues

The following were key themes and i ssues that we focused on during discussions with facility staff.

C Potential Benefits of HWIR: Inthe 1995 assessment of HWIR costs and benefits,
cost savings and regulatory relief are identified as the magjor benefits of HWIR.
During the interviews, we tried to discern how many, if any, of the firm's and
facility'swastestreams may be eligible for exemption under HWIR. Inaddition, we
evauated whether facilities that anticipate cost savings will avoid treatment or
Subtitle C disposal of their wastes, and if other costs would be avoided inaddition
to treatment and disposal. We also assessed factors that influence the magnitude of
benefits, and what indirect or non-quantifiable benefits, if any, may result from
HWIR exemptions.

C HWIR Implementation Requirements. Barriers to implementing HWIR
exemptions include minima or non-existent economic (i.e. business financial)
benefits, potential generator liability, and negative public perceptions about facility
waste management practices. We discussed factors that firms and industries
consider when deciding to implement HWIR exemptions, various approaches for
reducing costs to allow more facilities to benefit from the rule, and whether the
requirements assure an appropriate level of protectiveness. More specificaly, we
also solicited ideas and attitudes about the sampling and testing provisions of these
requirements, which account for amajority of the costs of implementation.

1-5
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Exhibit 1-1
HIGHLIGHTSOF CASE STUDY INTERVIEW PROTOCOL

I.  General Case Study Facility Background?
A) Industry and Facility Profile?
§ What processes does your facility usein production?
B) Knowledge of HWIR rulemaking?
i How familiar are you with the HWIR rulemaking?
Il.  Potential Facility Benefits of HWIR?
A) Potential Cost Savings?
i What industrial waste treatment and disposal costs do you incur annually under RCRA
Subtitle C regulations?
B) Relief from Subtitle C Requirements?
§ What administrative requirements do you follow for RCRA Subtitle C regulations?
1. Incentivesfor Waste Minimization?
A) Opportunities for Reducing Waste Toxicities?
§ Will your facility undertake new waste minimization projects due solely to incentives
provided by HWIR?
IV. HWIR Implementation Requirements?
A) Industry and Facility Liability?
§ Would your facility consider aggregating waste with other generators and jointly
performing the implementation requirements for HWIR?
B) Public Perceptions and Opinions?
i Do you anticipate that public perceptions could lead you to adecision to not seek and
HWIR exemption for qualified waste?
C) Implementation Costs and Requirements?
i Doesyour facility estimate HWIR implementation costs to be greater than potential cost
savings?
V. Other Issues?
A) Alternativesto HWIR “National Generic” Exemption Level Option?
§ Areyou familiar with regulatory options to the proposed HWIR based on contingent
management of low-risk waste?
B) Other Regulatory Programs and Their Impact on HWIR?
§ Hasyour facility pursued exemptions from RCRA Subtitle C regulations through any other
regulatory programs (e.g. RCRA “delisting” program)?

Note: See Appendix A-1 for acomplete copy of the interview protocol.

C Incentivesfor Waste Minimization: Once finalized, HWIR “exemption levels’ may
provide opportunities for generators and managers of listed hazardous industrial wastes,
to gain exemptions from RCRA Subtitle C requirements by reducing constituent
concentrations in wastestreams. We discussed with case study participants, the extent to
which generators may have opportunities for reducing waste toxicities through facility
process changes, by increasing recycling, or via other available and feasibl e approaches.
We assessed not only whether case study waste generators would be able to reduce
toxicities, but also methods they would use, and the criteria they would use to decide
whether to pursue incremental waste minimization projects, as adirect result of HWIR.

1-6




C Accuracy of 1995 HWIR Modd and Assumptions: Based on information provided by
generators about their typical waste generation patterns, potential waste handling cost
savings, and annual quantities of waste potentially eligiblefor exemptionunder HWIR, we
assessed whether our 1995 HWIR Process Waste Economic Model would be likely to
accurately predict the economic impacts of the 1995 proposed HWIR ontheir facility. In
cases where results of the 1995 economic model seemed to differ significantly from
generators expectations, we sought insights about ways to adjust our basic modeling
assumptions to increase the accuracy of results.

C Other Issues. Attitudes about other aspects of the 1995 proposed HWIR rule and rel ated
issuesvary significantly acrossindustries, firms, and company individuals. Staff at some
firms have strong opinions about specific aspects of HWIR or related issues. These
attitudes may reflect a sense that their facility or industry may not benefit enough from
HWIR. Some of these issues include: the risk-based exemption levels used to determine
HWIR exemptions, the RCRA delisting program, the RCRA “mixture and derived-from”
rules, and the influence of other Federal environmenta regulations, including the
combustion MACT standards.®

SUMMARY OF FINDINGS
Personnel from each of the case study facilities provided unique and insightful comments regarding
HWIR. While some ideas dlicited from the generators were specific to their own facility, afew common
themes emerged that may apply more broadly across many facilities and industries. These include:
» The costs associated with implementing HWIR exemptions, in combination with the
stringency of HWIR's exemption levels, may discourage some generators from pursuing

exemptions for their low-risk hazardous waste under HWIR.

C Despite these and other barriers, large generators may still achieve financial benefits by

5The RCRA “mixturerule” statesthat mixturesof nonhazardous wastesand RCRA hazardous
wastes, are to be managed as RCRA hazardous wastes (40 CFR 261.3(a)(2)(i, iii & iv) & (b)(2,3)).
The RCRA “derived fromrule” states that any waste treatment or other handling residual material
derived from a RCRA hazardous waste, is also a RCRA hazardous waste (40 CFR 261.3(c)(2)(i)).
The RCRA “delisting” program is described at 40 CFR 260.22. MACT= maximum achievable
control technology; the USEPA’s waste combustion MACT standards are directed at controlling
hazardous air pollutants, such as dioxin and lead, emitted from incinerators, cement kilns and
lightwel ght aggregate kilns, which burn hazardous waste (40 CFR 63 Subpart EEE, 261.38, 265.340,
266.100-101, 270.19, 270.22, 270.62, 270.66). Background information about USEPA’ sdevel opment
and finalization of combustion MACT standards, is available via the Internet website:
http://www.epa.gov/hwcmact/ . TheCode of Federal Regulations (CFR) isavailableviathe Internet
at: http://www.access.gpo.gov/nara/cfr/index.html
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exemptinglarge wastestreams fromSubtitle C regulation. Small quantity waste generators’,
however, rarely expect to achi eve waste management cost savingsthrough HWIR, significant
enough to outweigh HWIR’ srelatively high implementation costs.

C Inaddition to traditional cost-benefit analyses, industrial waste generators often examine
other indirectissuesoutsidethedirect financial realm, intheir waste management decisions
in general, and of whether to pursue implementation of HWIR in particular, and how they
will manage HWIR-exempt wastes. These indirect issues include the threat of potential
Superfund® (CERCLA) liabilitiesand public perception of their waste management actions.

Specific results for each of the case study facilities can be found inthe Chapters2 - 7. 1n addition, Chapter
8 provides a summary of our findings as they relate to key HWIR policy issues. While confirming these
expected results, the case studies provided a few surprising findings, including the following:

C Inaddition to creating costs savings associated with avoided RCRA Subtitle C industrial
hazardous waste treatment and disposal, HWIR exemptions may al so enable asmall subset
of large generators to avoid future major capital investments in on-site waste treatment
equipment. Whilethistype of cost savingsmay belimited to only afew very largefacilities
withon-site Subtitle C treatment units, the magnitude of potential avoided capital investment
costs may dominate the total industry cost savings attributable to the HWIR.

» Aversionto potential Superfund liability seemsto beanespecially strongdriver of generator
behavior, particularly for larger generators with existing CERCLA liabilities. Asaresult

7 “Small quantity” industrial hazardous waste generators are defined by RCRA (40 CFR
260.10 “ Subpart B”), asfacilities that generate lessthan 1,000 kilograms (2,204.6 poundsor 1.1023
tons) of hazardous waste per calendar month (i.e. less than 12,000 kilograms, or 26,455 pounds, or
13.23 tons per year). Conversion factors: 1.0 kilogram = 2.2046 pounds; 1.0 pound = 0.4536
kilograms; (1.0 ton = 1.0 “short-ton” = 2,000 pounds = 907.2 kilograms). However, annual waste
quantity does not necessarily correlate with the size of afacility or company businessoperations; e.g.,
facilities operated by large companies may generate “small quantity” hazardous wastestreams.

8 Superfund = The Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA), commonly knownas* Superfund” , was enacted by Congresson December 11, 1980. This
law created atax onthe chemical and petroleum industries, and provided broad Federal authority to
respond directly to releases or threatened rel eases of hazardous substances, that may endanger public
health or the environment. CERCLA established prohibitions and requirements concerning closed and
abandoned hazardous waste sites; provided for liability of persons responsible for releases of
hazardous waste at these sites; and established atrust fund to providefor cleanup whenno responsible
party could be identified. Over itsfirstfiveyears(1981-85), $1.6 billionwas collected and the tax
went to a trust fund for cleaning up abandoned or uncontrolled hazardous waste sites. The Superfund
Amendments and ReauthorizationAct (SARA) amended CERCLA on October 17, 1986, and expanded
the trust fund to $8.5 billion. For background information about Superfund, see the website:
http://www.epa.gov/superfund/ .
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of their concerns about both the potential businessfinancial impacts of and public reaction
to these liabilities, many of these generators would continue to manage wastestreams inthe
Subtitle C system, and would thereby forgo cost savings associated with using the less
expensive Subtitle D system.

ORGANIZATION OF THISREPORT

The remainder of thisreport isdivided into seven chapters. Chapters 2 through 7 provide the results
of individual facility case studies. Chapter 8 summarizes "lessons learned" fromthe case studiesthat may
be useful for improving or refining certain aspects of the HWIR rulemaking. In addition, we include
appendices that support the main text of the report. Appendix 1 provides the site visit interview protocol
followed by the contractor. Appendices 2, 3, and 4 provide detailed information about product lines,
relevant economic, business and cost data, and environmental initiatives for the chemical and alied
products, the petroleum and coal products, and electronics industries, respectively.
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CHEMICALSAND ALLIED PRODUCTS —
TENNESSEE EASTMAN COMPANY CHAPTER 2

FACILITY BACKGROUND

Tennessee Eastman, a division of Eastman Chemical Company (Eastman), is a Fortune 500
manufacturer of specialty chemicals, plastics, and chemica intermediates located in Kingsport,
Tennessee. Eastman has approximately 18,000 employees worldwide, and generates annual sales of
approximately fivebilliondollars. Tennessee Eastman Division has 12,000 employeesat the Kingsport
site, which is located in eastern Tennessee on the South Fork Holston River. Tennessee Eastman
manufacturesover 300 industrial chemicals, onebasicfiber, and threebasi c types of plastics. Inaddition
to the Kingsport site, Eastman has seven other U.S. facilities with larger U.S. plants located in Texas,
Arkansas, and South Carolina. Non-U.S. facilitiesarelocated in England, Germany, Argentina, Mexico,
Spain, the Netherlands, Singapore, and Malaysia.

During our facility site visit in September 1997, we interviewed the following Eastman staff:
Nancy Ekart, Senior Environmental Representative; Janet Evans, Associate Civil Engineer; and Michael
Bullard, Senior Civil Engineer. Ms. Ekart and Ms. Evans provided the majority of information and data
on Tennessee Eastman's wastestreams and waste management, and other issues related to HWIR. Mr.
Bullard provided exampl esof Tennessee Eastman’'swaste minimizationprojects. Wea sotoured various
operations at Tennessee Eastman, including the wastewater treatment facility, the treatment facility for
biodudge resulting fromwastewater separation, and their laboratory for eva uating new waste treatment
technologies.

FACILITY AND WASTE PROFILE

Tennessee Eastman's wastestreams result fromawide variety of production processes and other
processes that take place at the Kingsport facility. According to USEPA's 1995 Biennial Reporting
System, Tennessee Eastman's Kingsport site generates 33.2 million tons® (i.e. 66.4 billion pounds) of
hazardouswaste. Of the33.2 milliontonsof hazardouswaste, 99.3 percent are wastewaters, 0.5 percent
is biodudge from wastewater treatment, and 0.2 percent are nonwastewaters. Wastewaters resulting
from a variety of production processes and a large biosludge wastestream make up the mgjority of

9 Ton = “short-ton” = 2,000 pounds.
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Tennessee Eastman's hazardous waste by volume. These wastes are considered hazardous due to the
RCRA “mixture and derived-from” rules (referenced in Chapter 1 Introduction to this report).

WASTE TREATMENT AND MANAGEMENT

Eastman considers itself a leader in the specialty chemicals industry for environmental
management. 1n 1996, Eastman spent $173 million on environmental protection and management, which
represents almost 4 percent of annual sales ($4.8 billion). The company's waste treatment and
management decisionmaking are integrated with the activities of other business units at the site level.
While differing somewhat by facility, Eastman’'s environmental staff assigned to each facility are
generally organized into groups responsiblefor issues rel ated to waste minimization, incineration, solid
waste, air, and water. Additionaly, at Tennessee Eastman, each major business unit/product division
(e.g., Acids) hasits ownenvironmenta coordinator. Ingeneral, environmental management at Eastman
is more centralized and integrated than at other firms in the specialty chemicals industry, which is
partialy attributable to the fact that it has many fewer facilities than some of its competitors.

Whenanenvironmental management task ari sesat Tennessee Eastman, for exampl e, renewingtheir
RCRA Part B incinerator permit, across-mediateamforms to addresstheissue. Similarly, cross-media
teams will formto address and to anticipate changesthat may result from new product lines. Corporate
teams evaluate new federa regulations in the pre-proposal stage and then monitor themthroughout their
development. Division-level teamsevaluate new stateregulations. However, theseteamsexercisesome
discretion by prioritizing which regulations on which to focus.

Eastman's corporate policy is to first reduce waste through improving process stability and
reliability. Eastman then seeks to reuse, recycle, or sell waste material. Finally, Eastman uses high-
temperature incineration and landfilling as a final waste management option.

Another key aspect of Eastman's policy is to treat and dispose of waste (hazardous or
nonhazardous) on-site whenever possible. Waste is sent off-site only after review and approval from
Eastman'’s corporate environmental management. Additionally, Tennessee Eastman hasa preferencefor
avoiding land-based treatment and disposal options in response to Superfund liability concerns.
Tennessee Eastman's estimate of waste quantities handled by various management methodsin 1994, as
shownin Exhibit 2-1, reflects their preference for managing waste on-site and for incinerationin lieu of
land application. Tennessee Eastman manages the mgjority of their hazardous waste on-site and uses
land disposal minimally (5 percent of total hazardous quantities). The mgjority of Tennessee Eastman's
hazardous wastestreams are combusted; the ash from the combustion process is then deposited on-site
in Tennessee Eastman's permitted Subtitle C landfill. In 1995, Eastman opened and received a permit
to operate an on-site hazardous waste landfill.

2-2



Exhibit 2-1

TENNESSEE EASTMAN DIVISION (SIC 28, NAICS 325)
Hazar dous Waste M anagement by Quantity, 1994

Treatment & Quantity of Hazardous Waste Per cent of Total Hazardous Waste
Disposal M ethod (tons) Quantities, by Management M ethod

On-site incineration 345,000 tons 85 percent

Off-site landfills 2,000 tons 5 percent
Off-siteincineration 2,000 tons 5 percent

Off-site fuel blending 650 tons <2 percent

& incineration

Metals recovery 100 tons <1 percent

Total 349,750 tons (699.5 mill.lbs) <97 percent

Note: Total hazardous waste quantities presented in this exhibit represent nonwastewaters and sludge residuals
from treatment of wastewaters, which exit to the South Fork Holston River through Tennessee Eastman's
NPDES permit. On-site incineration includes waste treated in on-site boilers.

Source: Interview with Janet Evans, Associate Civil Engineer, Tennessee Eastman, September 29, 1997.

Tennessee Eastman's primary
hazardous waste challenge is the
management of alarge, biological dudge

RCRA's“Mixture and Derived-from" Rules

USEPA promulgatedthe “ mixtureand derived-from"
rules as part of the basic RCRA statute in 1980, to close
loopholes that allowed generators of hazardous waste to
potentially avoid hazardous waste regulations. Under the
“mixture rule”, generators are not able to avoid Subtitle C
requirements by mixing listed hazardous waste with more
benign non-hazardous waste to create a new wastestream no
longer characterized by the original listing description, but
that may still pose hazards. Similarly, the"derived-from" rule
is intended to discourage generators and TSDFs from
processing or managing waste in a minimal way to avoid a
listing, because thiswaste may al so continueto pose hazards.
(See 40 CFR 261.3). The mixture rulehasbeenchallenged by
industry. HWIR isintended, in part, to providerelief tolow-
risk waste that is hazardous due solely to the “mixture and
derived-from" rules.

wastestream.  This biosludge, which
averages 146,000 tons or 292 million
poundseachyear (i.e. 400 tons or 800,000
pounds daily), is a composite that results
from the treatment of approximately 33
million tons (66 billion pounds) per year
of hazardous wastewater. Thebiodudgeis
also considered hazardous under RCRA
because it is a "derived-from" waste
according to the “mixture and derived-
from rules’.*®

10 This wastestream tests positive for detection of the following metals: barium, chromium,

nickel, and zinc. Organics in this wastestream include: 1,4-dioxane, chlorobenzene, ethylbenzene,
tetrachloroethane, toluene, xylenes, aniline, bis(2-ethylhexyl)phlatate, Di-n-butyl phthalate, diethyl
phthalate, Di-n-octyl phthalate, and phenols. Refer to Appendix A-2c for more detailed analytical
results for these and other constituents in this wastestream based on tests conducted at Tennessee
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Currently, Tennessee Eastman manages the biosludge wastestream to meet RCRA Subtitle C
requirements by treating the wastewater biologically, clarifying it, and then discharging the clarified
wastewater effluent to the South Fork Holston River under aNPDES permit. Thesudgeresidual issent
through filter presses for further dewatering; the resulting filter cake is then incinerated in Tennessee
Eastman's coal-fired boilers. 't

Tennessee Eastman states that their boilers, constructed in the 1940's, will likely not meet
anticipated new MACT standardsfor boilers and industrial furnaces (BIFs). Asaresult, withinthenext
few years, Tennessee Eastman will explore various options for managing biosludge. These options
include, but are not limited to, the following:

C Option 1. Upgrading boilersto meet the MACT standards— under Option
1, Tennessee Eastmanwould invest significantly incapital improvementsto their
boilers so that they would meet the MACT standards for BIFs, and would then
continue to incinerate the biosludge.

C Option 2: Sending the biosludge off-site to a Subtitle C landfill — under
Option 2, Tennessee Eastman would send the biodudge off-site to a Subtitle C
hazardous landfill.

C Option 3: Ingtalling dudge dryers and modifying boilers — under Option 3,
Tennessee Eastmanwouldinstall dudge dryersto further reducethewater content
of the biodudge, and would modify the boilersto meet MACT and to handle the
dried biodudge; they would then burn the biosludge in the modified boilers.

Because the future capital investments and/or operating costs required for each of the options
under considerationare significant, and because Eastman believesthe biod udge wastestreamislow-risk,
Tennessee Eastman would like to implement an HWIR exemption for this wastestream. Tennessee
Eastman notesthat if they must continue to manage the bi osl udge as hazardousinthe future, the option that
they will ultimately implement will depend on avariety of factors, including cost.

Eastman's on-site lab over a three-month period.
11 After dewatering, the water content of the biological sludge is 86 percent.

12 Refer to Appendix A-2bfor aprocess flow diagramwhich describes thistreatment process
in more detail.
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POTENTIAL BENEFITSOF HWIR

The majority of Tennessee Eastman's other hazardous wastestreams exhibit toxicities or
congtituent concentrationsthat arelikely to exceed the 1995 proposed HWIR exemptionlevelsby at | east
an order or more of magnitude for one or more constituents, and thus are unlikely to be eligible for
exemptionfromRCRA Subtitle C requirements under HWIR as proposed in 1995. However, in addition
to the biosludge, Tennessee Eastmanhastwo other wastestreams that may be eli giblefor exemptionunder
HWIR. Theseinclude:

C Multiderivativeincinerator ash: Thiswastestreamisalsoacompositeresulting
from treatment of multiple Tennessee Eastman wastestreams and is considered
low-risk.

C Various leachate wastestreams. Tennessee Eastman considers these

wastestreams much lower in priority than the biosludge and incinerator ash, in
terms of seeking an HWIR exemption because they account for much smaller
guantities.

Direct Benefits

The primary direct benefit to Tennessee Eastman of realizing HWIR exemptions will be the
avoided future costs of managing wastestreams to meet Subtitle C requirementson-site. Theannual costs
currently (i.e. 1997-98) incurred by Tennessee Eastman to manage the biosludge waste stream are
significant, accounting for over five percent of thetotal environmental management costs at the Tennessee
Eastman Kingsport facility. |If Tennessee Eastman can realize an HWIR exemption on thiswastestream,
they can avoid the future costs of upgrading their existing waste management systems to meet upcoming
regulatory standards for BIFs.

Tennessee Eastman roughly estimates the potential cost savings resulting from an HWIR
exemptiononthe biosludge wastestreamwill range from35.2 percent of total environmental costs (about
$61 million) if Option 1 isimplemented, to 44 percent of total environmental costs (about $76 million)
if Option 3 isimplemented (Exhibit 2-2).2* Because the MACT standards for air emissions from BIFs
will likely require equipment upgradesinthe future to Tennessee Eastman'’s current systemfor managing
thiswastestream, most of these cost savings result fromavoiding future capital expendituresrequired to
continue managing the wastestreamas hazardous, rather than avoiding the current costs of managing and
disposing of this wastestream.

13 These capital and operating costs arenotannualized. They arealso undiscounted, i.e., these
figures do not represent the net present value of the required investments.
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Exhibit 2-2

TENNESSEE EASTMAN CHEMICAL (SIC 28, NAICS 325)
Potential Avoided Future Costs: Managing Biosludge Wastestream

Biosludge Waste Management Costs, As Per centage of
Management Option Total Environmental Costs

Current Hazardous Biosludge Management 1.5 percent
Option 1:  Upgrading boilersto meet the MACT 35.2 percent

standards
Option 2:  Sending the biosludge off-siteto a 43.3 percent

Subtitle C landfill
Option 3:  Installing sludge dryers and modifying 44.0 percent

boilers

Notes: 1. Actua Tennessee Eastman waste management costs are considered confidential business
information
2. Total environmental costs include capital expenditures and operating costs.
3. Cost datain Option 2 is based on current (i.e. 1997-98) annua sludge quantities.
Source: Memorandum prepared by Nancy Ekart and Janet Evans, Tennessee Eastman Division, 19 Nov 1997.

If Tennessee Eastman does realize an HWIR exemption on the biosludge wastestream, they can
realize the cost savings associated with pursuing one of the three management options currently being
explored, but will thenincur the costs of managing the wastestreamas nonhazardous. Tennessee Eastman
would continue to manage the exempt biosludge streamon-site by incinerationintheir boilers, and would
incur some additional analytical costs for testing and sampling under HWIR. However, Tennessee
Eastmanfeel sthese additional testing costs are insignificant compared to the potential costs of managing
this wastestream as hazardous in the future, and they may still pursue anexemption for the wastestream
from Subtitle C requirements under HWIR, even if testing costs are significant.

Tennessee Eastmandid not provide similar data describing the potential costs savings of realizing
HWIR exemptions on other wastestreams such as their incinerator ash. However, Eastman would
continue to manage these wastestreams on-site aswell, and thus woul d not reali ze savings fromreduced
disposal costs of using non-hazardous industrial Subtitle D units.

I ndir ect Benefits

Tennessee Eastman asserts that the primary indirect benefit from HWIR exemptionsis a public
relations benefit gained by reporting a reduction in the quantity of hazardous waste generated by the
facility. However, Tennessee Eastman asserts that this is more a perceived benefit rather than a true
societal benefit asthe actua quantity and type of waste that Tennessee Eastman generates and manages
would not actually change.

2-6



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

INCENTIVESFOR WASTE MINIMIZATION

Eastman evaluates potential waste minimization projects on a site-by-site basis. Ideas for
projects at the Kingsport site are frequently generated by each manufacturing division or by the central
engineering divison. Tennessee Eastman then conducts a full evaluation of promising projects on the
basis of engineering feasibility, chemicals used, safety concerns, and relevant regulations. Ingenerd,
Tennessee Eastman considers only projects that have the potential to create value to the firm, based on
their projected rate of return oninvestment. Projects that are required to meet regulatory standards are
an exception to this process of evaluation -- these projects are implemented even if not justified
financialy.

At this point in time, Tennessee Eastman has already implemented the most readily available,
cost-effective waste minimization opportunities, such as changing from chlorinated to non-chlorinated
solvents. Eastman notesthat identifying additional new opportunitiesfor successful waste minimization
projectsisdifficult-- successful and effective projects are usually not obvious, easy to implement, or low
in cost. Additionally, decisions that affect production processes at Eastman are extremely complex and
are primarily constrained by product specifications and customer needs, limiting the extent to which
process inputs and production processes can be adjusted. For example, Tennessee Eastman examined
methodsto reduce quantitiesof toluene-based sol ventsused in the manufacture of photographic chemicals
using sophisticated statistical techniques. However, they found that it isnot possibleto reduce quantities
of toluene used while maintaining the product specifications for these chemicalsrequired by Kodak, one
of their largest customers.

Tennessee Eastman suggests that at present, it may have more opportunities to reduce non-
hazardous waste quantities. Some of Tennessee Eastman'slargest and most effective waste minimization
projects have addressed non-hazardous waste. For example, Tennessee Eastman recently eliminated
some manganeseand ironwastestreams entirely. Tennessee Eastman feelstheir annual hazardous waste
generation could technically be 'reduced' through waste accounting changes, but it is difficult to realize
true reductionsin hazardous waste due to constraints onproductionprocessesand intra-firmcompetition
for limited capital.

Tennessee Eastman environmental staff believe that, while HWIR represents an important
deregulatory effort, it does not provide generators like Tennessee Eastmanwith aunique set of incentives
for minimizing their hazardous waste. Rather, the overall costs of managing both hazardous and non-
hazardous waste combined with the general competitive climate in the specialty chemicals industry
provide the greatest incentives for Tennessee Eastman to minimize their waste.

IMPLEMENTATION REQUIREMENTS

In general, Tennessee Eastman does not consider the requirements for implementing HWIR
exemptions as abarrier to seeking exemptions. Thisisbecause: 1) Tennessee Eastman has an in-house
laboratory that will meet HWIR's analytical requirements; and 2) the cost savings associated with
exempting certainwaste (i.e., the biodudge wastestream) arelarge rel ativeto the additional testing costs
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that would be incurred annually.4

Sampling and Testing for HWIR Exemptions

Tennessee Eastman staff expressed concern that due to random variation and not to any change
to normal variations in mean constituent concentrations, a wastestream that has been exempted from
Subtitle C requirements under HWIR may subsequently test as hazardous when using the maximum
detected concentration approach in the proposed rule. Under the 1995 HWIR waste eligibility testing
protocol, Tennessee Eastman staff feel that certainwaste constituents woul d need to test several standard
deviations below the corresponding HWIR exemption level, to give the company confidence that those
congtituents would consistently meet the exemption level over time.

Tennessee Eastman suggests using long-term average, waste testing data with a maximum daily
concentration, if USEPA desires, as the basis for assessing constituent concentrations in waste for the
purposeof comparing to HWIR exemptionlevels. However, Tennessee Eastman staff al so suggested that
since generators have the best knowledge of their own wastes, the HWIR implementation requirements
should allow generators more flexibility in determining their own approach to measuring constituent
concentrations. Under a more flexible testing scenario tailored to their waste, they would feel more
confident that HWIR exemptions would remain intact.

Other Implementation | ssues

Tennessee Eastman fedls that failure on the part of afacility to do proper public notification to
meet the other paperwork requirements of HWIR should not result in an exemption being revoked.
Eastman believes that an exemption should only become invalid because of congtituent concentration
levels that exceed limits, not because of administrative mishaps. Tennessee Eastman feels these
violations could be more effectively discouraged through fines or other financial disincentives.

LIABILITY AND PUBLIC PERCEPTIONS

The threat of potential CERCLA (i.e., Superfund) liabilitiesis avery strong driver of behavior
at Tennessee Eastman.™® Historically, Eastman considersitself to have been agood actor, and has been

14 Tennessee Eastman had infact been testing this wastestream every 15 minutes for an hour
period each month over anine month period to support a Project XL petition in the event that it does
not qualify for an HWIR exemptionunder thefinal rulemaking. TheProject XL petition hassince been
withdrawn.

5 Under the court's interpretation of CERCLA, potentially responsible parties can be held
jointly and severally liablefor Superfund cleanup costs, regardless of how muchwaste they contribute
tothesite. A hazardouswaste generator such as Tennessee Eastman, therefore, may beliablefor their
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identified as a potentially responsible party at relatively few Superfund sites. They consider thisto be
a competitive advantage, as some of their competitors have substantial Superfund liabilities. Partly as
aresult of this concern, Eastman has a corporate-wide policy to manage waste on-site to the maximum
extent possible. Wasteissent off-siteonly if it cannot be addressed on sitedueto itsphysical properties,
all waste sent off-site also requires the approval of an Eastman Vice-President.

In addition to managing the maority of waste on-site, Tennessee Eastman al so audits al off-site
|abs that they contract with, aswell asthe few Subtitle C and D facilitiesto whichthey send their waste,
to reducethe likelihood that the waste could eventually become involved at a Superfund site. Tennessee
Eastman asserts that the threat of potential Superfund liabilities associated with sending waste off-site
is too high relative to the potentia cost savings they may accrue from sending their wastestreams to
Subtitle D disposal units. In fact, Tennessee Eastman considers discontinuing product linesthat require
off-site management even if they are highly profitable because of the potential Superfund costs that may
be incurred from managing waste that results from their production.

OTHER ISSUES

USEPA Data Collection and Data Quality

Tennessee Eastmanexpressed concerns that pressure fromcitizen action and environmenta groups
may create incentives for generators to under-report their hazardous waste quantities to USEPA. In
particular, they notethat reported national quantitiesof hazardous wastewatersinthe Biennial Reporting
Systemdecreased significantly from 1987 to 1995, while production increased significantly during this
same time period. Whileit isdifficult to determine to what extent wastewaters are under-reported on
afacility basis, Tennessee Eastman feels that this type of inconsi stent reporting on the part of generators
results in hazardous waste data that may be an unreliable or biased source for USEPA policy analyses

Délisting

Tennessee Eastman views the delisting program as a viable approach for achieving regulatory
relief from Subtitle C requirements for low-risk wastestreams. However, in the past, certain
impediments have made it difficult for Eastman to realize exemptions under the delisting program. For
exampl e, Tennessee Eastman feel sthat seeking delisting of wastewater streamsissometimesproblematic
because of typical fluctuationsin these wastes. Tennessee Eastman aso considered seeking adelisting
for one wastewater wastestream after-treatment, but a delisting of this waste would require closure of
surface impoundments used to manage this wastestream that are currently permitted under RCRA.
Closing these surface impoundments would be very costly, and Eastman would no longer be able to use
these impoundments for off-quality effluent holding.

waste even if they transfer responsibility for management of the waste to athird party by sending it
off-site to a permitted treatment, disposal, and recycling (TSDF) facility.
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Eastman's Texas facility has made some successful investmentsin delisting petitions for a few
non-wastewater streams inthe past (e.g., anashresidual). Tennessee Eastman hastested their biodudge
waste to accumulate more data describing congtituent concentrations. 1n the event that thiswastestream
does not meet HWIR exemptionlevels, or if the HWIR rulemaking i s too prolonged, Tennessee Eastman
may pursue a delisting of this wastestream.

Tennessee Eastmanfeel sthat USEPA regional offices currently do not have adequate resources
to effectively implement the RCRA hazardous waste delisting program. Tennessee Eastman assertsthat
USEPA should devote moreresourcesto support thedelisting program at least until HWIR becomesfinal,
allowing generators with low-risk wastes one approach for regulatory relief from federal hazardous
waste requirements.

IMPLICATIONS FOR THE 1995 HWIR ECONOMIC MODEL

Under the decision-rules and analytic logic used in the 1995 HWIR Process Waste Economic
Model, the resultswill not reflect the main financia benefit of HWIR to Tennessee Eastman, whichis
the potential to realize future compliance costs savings associated with other regulations. Specifically,
if Tennessee Eastman's biodudge wastestream qualifies for an HWIR exemption, they may thenrealize
significant savings oncapital investments to upgrade their existing boilers to meetthe anticipated MACT
standards for boilers and industrial furnaces. The 1995 HWIR economic model calculates only two
categories of potential cost savings associated with HWIR exemptions -- industry cost savings dueto
avoided Subtitle C waste treatment, and avoided Subtitle C disposal cost savings. The 1995 economic
model isthuslikely to bias downward the estimate of total savings that Tennessee Eastman will realize
due to an exemption for their biosudge waste.

In addition, Tennessee Eastman states that they would be reluctant to send exempt waste to
Subtitle D units due to concerns about potential liability. If thisisthe case, the 1995 HWIR economic
model will overstate the actual cost savings that Tennessee Eastmancanexpectif they continue to manage
exempt waste in the Subtitle C system.
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CHEMICAL AND ALLIED PRODUCTS—
NOVARTIS CROP PROTECTION, INC. CHAPTER 3

FACILITY BACKGROUND

Novartis Crop Protection Inc., formerly Ciba-Geigy Corporation, isawholly-owned subsidiary
of the U.S.-based Novartis Corporation. The facility, which we visited in October 1997, islocated in
. Gabriel, Louisiana, on the Mississippi River south of Baton Rouge. As a maor chemical
manufacturer, Novartis core business sectors include healthcare, nutrition, and agribusiness. The
NovartisCrop Protection St. Gabriel facility manufacturesherbicides, fungicides, insecticides, and seed
treatments. As Novartis largest manufacturing plant in the United States, the facility is also aleading
producer of triazine herbicides, used to control weeds and grasses in crops. In addition, Novartis
produces benoxacor, a protective seed covering, and is one of the few U.S. manufacturers of
cyclopropylamine, an ingredient used in preparation of other crop protectants. The site also houses
Novartis U.S. headquarters for agribusiness chemica development.

FACILITY AND WASTE PROFILE

Novartis generates a significant amount of hazardous waste as by-products of the production of
concentrated chemicals that protect cropsfromavariety of pests. 1n 1996, the company generated over
629,000 tons (1.258 billion pounds) of hazardous and non-hazardous waste from 270 industrial
wastestreams, excluding non-hazardous wastewaters sent to trestment facilities permitted under theClean
Water Act.'® Exhibit 3-1 details waste generation data for Novartis for 1995 and 1996.

16 Source: Richard B. Boudreau & Casey Crow, of the &t. Gabriel Environmental Team, 1996
Pollution Prevention Report, September 1997, Part I11, Attachment I11.

The CleanWater Act(CWA) isa 1977 amendment to the Federal Water PollutionControl Act
of 1972, which setthe basic structure for regulating discharges of pollutants to waters of the United
States. The CWA gave the USEPA authority to set effluent standards on an industry basis
(technology-based), and continued the requirementsto set water quality standardsfor all contaminants
insurfacewaters. The CWA makesit unlawful for any personto discharge any pollutant froma point
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Exhibit 3-1
NOVARTISCROP PROTECTION, INC. (SIC 28, NAICS 325)
WASTE GENERATION DATA, 1995-1996

1995 Quantity Gener ated 1996 Quantity Gener ated
Number of (tons) (tons)
Wastestrea
Waste Type® ms? Ww4 NWw!® | Total wwh4 | NWW! | Total
Hazardous 134 560,600 10,425 | 571,02 | 606,460 | 12,251 | 618,711
5
Nonhazar dous 136 -- 6,500 6,500 -- 9,940 9,940
TOTAL 270 560,600 16,925 | 577,52 | 606,460 | 22,191 | 628,651
5

Source: Richard B. Boudreau and Casey Crow of the St. Gabriel Environmental Team, 1996 Pollution
Prevention Report, September 1997, Part |11, Attachment 3, Tables 1-6 and Part 1X, Table 15.
Notes: WW- Wastewater; waste that islessthan 10 percent TOC (total organic carbon).
NWW- Nonwastewater; solid waste that is greater than 10 percent TOC.
1. To calculate wastewater quantities, we subtractedthe nonwastewater quantitiesinPart 1X, Table
15 from the total quantities provided in Part 111, Attachment 3, Tables 1-6 of the pollution
prevention report.
2. Thenumber of wastestreams reported in Novartis' pollution prevention report refer to waste
generated in 1996.
3. This column does not include SARA (Superfund Amendment and Reauthorization Act)
reportable emissions. This does not significantly impact the totals we cal culated.
4. Industrial non-hazardous wastewaters are not included. These are sent to RCRA-exempt
treatment facilities permitted under the Clean Water Act.

A review of Novartis 1996 Pollution Prevention report suggests that:

C Novartis generates mostly hazardous wastewaters. In both 1995 and 1996,
hazardous industrial wastewaters account for morethan96 percent of total waste
(hazardous and non-hazardous) generated.’

C INn 1996, Novartis produced an amost equal number of hazardous (134 streams)
and non-hazardous industrial wastestreams (136 streams).

source into navigable waters unless a permit (NPDES) is obtained under the Act. For additional
information about the Clean Water Act, refer to the website:
http://www.epa.gov/region5/def html/cwa.htm .

17 Non-hazardous wastewaters sent to CWA-permitted facilities were not included int he
company's Pollution prevention Report.
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C The average quantity per hazardous wastestream in 1996 was approximately
4,600 tons (9.2 million pounds); however, the median quantity per wastestream
appears to be much lower than this.

C The most prevalent USEPA waste codes carried by Novartis hazardous
wastestreams include FO05 and FOO3 (spent non-hal ogenated solvents) and U220
(benzene or toluene).

C Total reported waste generationincreased almost nine percent from 1995to0 1996,
mainly due to lower sal esof by-products, clean-out of surface impoundments and
drainage ditches, and increased manufacturing of products characterized by high
hazardous waste generation to production ratios.

Almost all of the hazardous waste generated at the St. Gabriel plant is from the development,
manufacturing, and services related to the company's three main products -- triazine herbicides,
benoxacor, and cyclopropylamine. While triazine herbicides account for approximately 90 percent of
plant production, their manufacture generates only a small percentage of hazardous waste. In contrast,
the manufacture of benoxacor and cyclopropylamine generates the majority of hazardous waste but
accounts for only 10 percent of production capacity. According to Novartis personnel, benoxacor and
cyclopropylamine, two relatively new products, are in great demand and are highly profitable.

WASTE TREATMENT AND MANAGEMENT

Novartis Environmental Regulatory Affairs Group (ERAG) directs the company's waste
management activities. Thisgroup ensures wastes are handled according to the company's management
plan from the point of waste generation through the treatment, storage, and disposal phases. Appendix
A-2d displays a flow chart detailing the management of waste from generation through treatment at
Novartis. ERAG is involved early in the process to ensure that all wastestreams are properly
characterized, logged into the data collection system, tested in the laboratory, and sent to the proper
destination.

Waste produced by the various manufacturing processes at Novartis may be recycled, forwarded
to astorage area, or sent to an on-site treatment unit. Exhibit 3-2 presents data on the various methods
Novartis used to manage both hazardous and nonhazardous waste in 1996. The hierarchy of waste
management options preferred by Novartis, from highest to lowest priority, include source reduction,
recycling, physical or chemical treatment, incineration, and landfilling.*®* The company manages the
majority of the hazardous waste it generatesin one of two RCRA-permitted on-site incineration units or
a NPDES-permitted carbon adsorption and biological activated dudge wastewater treatment facility.
All of these units are equipped to treat significant quantities of liquid waste. As Exhibit 3-2 indicates,
Novartis incinerated twice as much industrial waste on-site in 1996 (16,827 tons or 33.654 million
pounds), as they treated or disposed of off-site (9,193 tons or 18.386 million pounds), not including
hazardous and non-hazardous industrial wastewaters treated in RCRA-exempt units.

8 1bid., Part |11, Attachment I1.



Exhibit 3-2

NOVARTISCROP PROTECTION, INC. (SIC 28, NAICS 325)
WASTE MANAGEMENT, 1996

Number of Quantity Generated
Treatment Method Wagte Type Wastestreams (tons per year)

Hazardous 126 10,903
On-siteincineration

Non-hazardous 114 5,924

Hazardous 18 1,348
Off-site*

Non-hazardous 22 7,845
M anagement in RCRA-exempt units® | Hazardous 9 606,188
TOTALS 289 632,208 (1.264 bill.lbs)

Source: RichardB. Boudreau and Casey Crow of the St. Gabriel Environmental Team, 1996 Pol lution Prevention
Report, September 1997, Part 111, Attachment 111, Tables 1-6.

Notes: 1. Wasteissent off-siteto alandfill or land farm if it is not amenable to incineration or treatment.
2. Non-hazardous wastewaters are not included.

According to company policy, Novartisfavors on-site management of its waste for two reasons.
The primary reason is the company's " cradle to grave” philosophy, whichrequirestaking responsibility
for the entire production and product distribution process, fromselecting processinputs to managing all
process waste by-products and product distribution waste. Novartis considersit easiest to implement
their philosophy of responsible care and product stewardship by managing its waste on-site.

The second reason Novartis managesits waste on-site isthat incinerationis one of the preferred
methods of treatment. Due to the influence of RCRA’s Land Disposal Restrictions!®, Novartis has
adopted a policy of reducing the amount of waste that it ultimately sendsto landfills. Incinerationisan
effective approach for destroying toxicsintheir waste, and it allows Novartisto send smaller quantities
of ashto landfills. Inaddition, thefacility hasinvested in two incinerators that can manage residue from

19 Land Disposal Restrictions (LDRs) are referred to as the "land ban", and the hazardous
industrial wastes affected are called "restricted wastes'. Facilities with wastestreams subject to
LDRsmust providenotificationand certificationthat the wastes meet the appli cabl e technol ogy-based,
industrial waste treatment standards of 40 CFR 268.40 “ Subpart D”. Restricted wastes must meet
treatment standard levels prior to placement in a RCRA disposal unit (i.e. landfills, wastepiles, land
treatment units, or surface impoundments). For additional information on LDRs, refer to the USEPA
website: http://www.epa.gov/region09/waste/rcra/ca/ldr.htm .
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the company's other treatment units such as the wastewater treatment facility. % 2

POTENTIAL BENEFITSOF HWIR

Of the 134 hazardous wastestreams generated by Novartis in 1996, Novartis management
emphasizesthat, with proper monitoring in place, four medium- to large-quantity wastestreams poselow
risk to human health and the environment, and thus could be eligible for exemption under HWIR. Exhibit
3-3 provides data on these wastestreams. Potentialy eligible non-wastewater wastestreams include
dudge that results fromwastewater treatment and incinerator ash/dag. A potentially eligiblewastewater
wastestream is the incinerator scrubber water.?? By pursuing HWIR exemptions for these streams,
Novartis hopes to achieve both direct and indirect financia benefits. They currently predict, however,
they will potentially gain more indirect benefits than direct cost savings from the rulemaking.

Dir ect Benefits

Novartis hasthe potential to accrue direct financial benefits fromgaining HWIR exemptions for
thesewastestreams. Exhibit 3-4 summarizesthe potential cost savingsNovartishopesto achievethrough
HWIR exemptions. These benefits will mainly result fromavoiding Louisiana state taxes on hazardous
waste currently sent to Louisiana Subtitle C landfills. In 1996, the landfill tax in Louisiana was
approximately $40 per ton of hazardous waste. As summarized in Exhibit 3-2, gaining exemptions for
these wastestreams could result in annual savings of approximately $74,000.2

Additional savings could be generated by sending exemptwastestreams to | essrestricti ve Subtitle
D rather than Subtitle C landfills. Subtitle D landfills that Novartis would consider using charge
approximately $60 per ton while Subtitle C landfills cost about $160 per ton. We calculate potential
annua cost savings associated with sending these wastes streams to RCRA-exempt facilities to be
approximately $185,000. Novartis personnel believe that sufficient Subtitle D landfill capacity exists
to accept any waste they may choose to ship there.

2 Theon-siteincinerator currently (i.e. 1997-98) handlesbiol ogical solidsand primary solids
removed from the wastewater treatment unit.

2L Appendix A-2e provides aflowchart detailing the rotary kiln incineration process.

2 Op cit., 1996 Pollution Prevention Report, Part |11, Attachment 3, Tables 1, 2, and 6; and
public comments dated April 22, 1996.

2 While other states, such as Oklahoma, charge lower taxes on hazardous waste sent to
landfills, freight and transport costs invol ved with shipping waste to out-of -state destinations would
most likely offset any potential cost savings achieved through lower state taxes.
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Exhibit 3-3

NOVARTISCROP PROTECTION, INC. (SIC 28, NAICS 325)
POTENTIALLY EXEMPT Wastestream$S, 1996

Wastestream Waste Quantity Generated
Wastestr eam Description Physical Form (tons per year)
Ash from hazardous waste incineration landfilled Non-wastewater 594
off-sitein a RCRA permitted facility
Waste solids from precipitation and filtration of Non-wastewater 687
incinerator scrubber water
Equalization tank clean-out Non-wastewater ~500
Liquid incinerator scrubber blowdown Wastewater 188,947 (37.789 mill.lbs)

Source: Richard B. Boudreau and Casey Crow of the St. Gabriel Environmental Team, 1996 Pollution
Prevention Report, September 1997, Part |11, Attachment 111, Tables 1,2, and 6.

Whether Novartis will actually realize these cost savings, however, remains unclear. Despite
potential savings, Novartis currently plans to maintain their existing waste management strategy of
disposing waste inRCRA SubtitleC landfills. Inorder for Novartisto realize the cost savings achieved
by managing waste in the RCRA Subtitle D system, a risk evaluation would have to show that large
enough cost savings are earned to justify the additional risks associated with sending suchwaste to less
protective industrial Subtitle D units.

I ndir ect Benefits

Novartis believes the primary indirect benefit from HWIR exemptions is positive publicity
associated with generating less waste designated as hazardous. By realizing exemptions on these low-
risk wastestreams, the company'stotal quantity of hazardous waste could decrease by over 190,000 tons
(380 million pounds), or 30 percent of total waste generated in 1996. Novartis would likely derive
greater benefit from recycling the waste solids from the incinerator scrubber water than from realizing
an HWIR exemption onthiswastestream.?* Thetotal quantity of waste generated by Novartis, however,
will not change because this waste will merely shift from the hazardous to the non-hazardous waste

category.

2 Thiswould not befeasible, however, if the wastestreamis considered hazardous due to the
"derived-from" rule.
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Exhibit 3-4
NOVARTISCROP PROTECTION, INC. (SIC 28, NAICS 325)
Potential Annual Cost Savings Through HWIR Exemptions

Cost Savings | Quantity Affected" Annual Total Potential
Avoided Costs Per Ton (tons per year) Cost Savings
(A) Louisiana State tax costs $40 1,848 $73,920
(B) RCRA Subtitle C disposal $100 1,848 $184,800
costs
Total cost savings (A+B) = $140 1,848 $258,720

Source: Discussion with Richard B. Boudreau, Novartis Crop Protection, October 1997.

Note:*  One of the treated wastewater effluent tanks requires clean-out every other year for "derived from"
incinerator scrubber water solids (600 to 1,000 tons). This adds another 300 to 500 tons per year of
waste. We calculate the total quantity affected as the amount of hazardous waste sent off site (1,348
tons) plus the high-end of the annual amount of incinerator scrubber water solids (500 tons).

INCENTIVESFOR WASTE MINIMIZATION

Novartispersonnel state that waste minimizationor pollutionpreventionactivities are anintegral
part of their manufacturing process. The magority of waste that Novartis generates from the production
of itstwomainproducts -- benoxacor and cyclopropylamine -- are hazardous wastewaters. 1n 1996, the
company documented almost sixty initiatives designed to minimize waste, half of which were devoted
to reducing hazardous waste.?® In the following section we examine Novartis waste generation, discuss
the pollution prevention programs and annua report, and evaluate the potential impact of the 1995
proposed HWIR, on the company's waste minimization efforts.

| mplementing Waste Minimization Projects

Novartissolicitsideasfor reducing waste fromall areas of the facility and monitorsthe progress
of each pollution prevention initiative in an annua pollution prevention report. One hazardous waste
minimization program, for example, reduced the use and disposal of acetone solvent, resulting in an
annual waste reduction of almost 60 tons (120,000 pounds).?® Novartis philosophy isto fund projects
that effectively reduce waste, thereby improving productivity and efficiency.

In order to remain cost competitiveinits market, Novartis has had to rigoroudly implement such
waste minimization projects. The company includes the costs for these projectsin its budget for normal

2 |bid., Part VV, Section 2, Table 8.

% |bid., PartV, Section 1, Table 7, "Summary of Pollution Prevention Initiatives Continuing
Through 1996."
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operations of the plant, rather than designating a specific amount of funds each year for waste
minimizationefforts acrossthefacility. Becausevariouscompany initiativescompetefor limited funding,
engineers and other personnel have to decide which programs to pursue. Novartis uses the following
criteriato make these decisions, rather than strict of rate of return requirements or other measurements.
Novartis implements projects that share two common characteristics:

C Environmental Benefit: Programsimplemented must addressissuesthat affect thelocal
community as well as ensure compliance with regulatory requirements.

C Cost-€effectiveness. This measure addresses the need to keep waste management costs
fromescal ating beyond apoint that drivesNovartis out of the competitive market for their
products.

According to Novartis gtaff, it is unlikely that HWIR will have much general impact on the
company’ swaste minimization program. However, it is possible that the company may have additional
incentives to reduce their waste in order to gain HWIR exemptions for a few specific types of
wastestreams, including:

C High-volume hazardous wastestreams that are currently ineligible for HWIR exemption
because afew constituents exceed HWIR exemption levels as proposed in 1995.%

C "Borderline" wastestreams, with constituents measuring near HWIR exemption levels, that
are generated during processes that require the use of hazardous inputs that could be
replaced by functional and affordable substitutes.

Moreover, because the mgjority of hazardous waste generated at Novartis results from production
processeswhichproducelessthantenpercent of total saleable product, the company doesnot havebroad
flexibility to change manufacturing processes to minimize hazardous waste.

IMPLEMENTATION REQUIREMENTS

Novartisstaff predict thatavariety of the HWIR implementationrequirements will influencetheir
ability to pursue HWIR exemptions. Themain requirementsthat affect the company are the sampling and
testing requirements, notification requirements, and the criteria used to determine whether agenerator is
in compliance with HWIR requirements.

27 Under the 1995 proposed HWIR rule, a wastestream is not eligible for exemption from
Subtitle C waste management requirements, unless all constituents contained in the waste meet the
corresponding HWIR exemption level.
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Sampling and Testing for HWIR Exemptions

Novartis uses both on-site and off-site |aboratoriesto test their wastestreams, both for their own
internal characterization and to meet regul atory requirements. Of Novartis three on-site environmental
laboratories, one tests for RCRA wastes, and the other two labs are used to examine water and air
samples. Novartisusesthese three on-site testing centersin theinitia phase of waste management. The
primary role of the RCRA lab isto characterize existing and new wastestreams, verify the characteristics
of approved wastestreams uponrecei pt, and to define the characteristicsof waste that will be incinerated
on-site. Novartis also employs an off-site or contract |aboratory to fulfill certain testing requirements
they lack the capability to performon-site. Dueto high variability in the quality of laboratory work and
the high turnover of companiesin the market, Novartis chooses to use one contract lab exclusively.

Regardless of whether waste i stested on-site or off-site, the company remains concerned about
the extensive list of congtituents that require testing under HWIR. Novartis does not believe that
generators should be required to test for the approximately 400 congtituents that USEPA proposed in
1995 for HWIR eligibility evaluation. The company supports the idea that only those constituents
"reasonably expected to be present in the waste" should be analyzed in subsequent years, especialy if
a full analysis of all the constituents is performed initially. Novartis personnel estimate that costs
associated with testing for the full list of 1995 HWIR constituents, are approximately fivetimesgreater
than testing only for those expected to be present.

Inaddition, many of these congtituents cannot be anal ytically detected at the 1995 proposed HWIR
risk-based exemption levels. Novartis contract |aboratory could only test between 180 and 200
hazardous congtituents to the 1995 HWIR exemptionlevel s, dueto thesetechnol ogical testing constraints.
Since no tests exist that can accurately detect the presence of these constituents at the 1995 proposed
levels, Novartis encourages USEPA to reduce the number of constituents that must be evaluated.

Waste Testing Costs

Because Novartis does not keep track of its on-site laboratory costs on a per analysis basis, itis
difficultto compareon-site and off-site laboratory costs directly. The company, however, recently made
alarge capital investment in equipment to test for RCRA metals. While they plan on performing more
of the routine metals tests in-house, Novartis will continue to contract with an outside laboratory to
anayze TCLP and organic hazardous constituents. Their estimate of the cost for an outside laboratory
to analyze one sample from atypical hazardous wastestream that contains 24 organicsand 16 metalsis
approximately $2,300.2 To ensure high-quality control standards, Novartis estimates that it will have
to perform a minimum of four analyses per wastestream for a total cost of $9,200.%° Despite high
sampling and testing cost estimates, Novartis clams they will likely pursue an HWIR exemption for
wastestreams that meet the exemption level criteria

% Appendix A-2f providesaquotefor the cost of analyzing one of thefacility'swastestreams.

2 USEPA waste testing requirements determine the number of times a waste generator must
test each hazardous wastestream for quality assurance and quality control purposes.
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Notification Requirements

Novartisal so believesthat the HWIR notificationrequirements impose an unnecessary additi ond
burden on generators who may implement the rulemaking. Thecompany believesitistheir responsibility
to properly classify their wastestreams, meet recordkeeping requirements, and maintai n proper supporting
documentation; however, Novartis personnel feel that the company should not be submitted to a long
waste classification process that involves the public. 1nthe absence of such aprocess, Novartiswould
continue to make their records available to USEPA and the public for regulatory oversight and
enforcement purposes.

Criteriafor Voiding HWIR Exemptions

Novartis personnel also take issue with two criteria that USEPA proposes using to void a
generator's exemption under HWIR: one-time exceedance of an exemption level and recordkeeping
errors. The company recommendsthat USEPA specify in the rulemaking that if acomprehensive quality
control program exists, a batch of waste that does not meet the exemption levels should be able to
withdraw from HWIR and still be managed as hazardous waste. In addition, Novartis feels that
paperwork or recordkeeping errors should not cause a wastestream exemption to be revoked. The
company believes HWIR exemptions should only be voided because of improper waste management
practices or testing practices that do not meet USEPA specifications.

Data Requirements

Novartis also supports flexibility in selecting which data to use to determine constituent
concentrations in their wastestreams. The company tests each wastestream at | east once each year and
maintains an extensive database containing detailed historical information about each wastestream. *
Novartis would like greater flexibility in the choice of the data eval uation technique that best suits their
ability to document the achievement of HWIR exemption levels. If USEPA allowsflexible limitson the
age of the data used to characterize constituent concentrations in hazardous waste, Novartis could use
historical datafrom their database and avoid conducting additional tests.

HWIR EXEMPTION LEVELS

Another aspect of the proposed rule that Novartisis concerned about i s the exemption levels for
determiningwhether awastestreamqualifies for an HWIR exemption. The company reiteratesacommon
concern that the 1995 proposed exemptionlevel saretoo stringent to allow low-risk wastes to exemption
the Subtitle C system. Novartisbelievestheconservative 1995 proposed levelsarenot realistic, because
they are based on pessimistic scenarios that over-estimate the effects of hazardous waste on various

% Novartis has generated and collected extensive dataonall wastestreams since 1985. Since
they re-characterize each wastestream at least once each year, Novartis personnel can determine
whether such enduring wastestreams continue to fit the previously defined content of the waste. If the
waste falls outside the historic range of data, it is considered a new wastestream.
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ecological and human hedlth endpoints. Novartis is also concerned that USEPA may use exemption
levels as the basis for other regulatory initiatives.

In addition, Novartis does not find the 1995 proposed HWIR exemption levels flexible enough
to account for thevariability expected inwaste testing and sampling results. Novartisisnot aproponent
of a single, numerical exemption level, because they feel it does not alow for sampling analysis
variability related to using different |aboratories, sampling equi pment, testing methods, or sampling waste
matrices. Instead, the company endorses basing HWIR exemption levels on measurements devel oped
using a rolling average in which the average concentration of a constituent must remain below the
regulatory levels. In summary, Novartis suggests that more practical and detectable HWIR exemption
levels be adopted.

LIABILITY AND PUBLIC PERCEPTIONS

To minimize the risk of the potential liability under Superfund, Novartis, as a corporate policy,
has historically managed most of its waste on-site. Due to past involvement in Superfund litigation, the
company's culture and philosophy advocate complete responsibility for its products--from obtaining
quality raw materials to using effective management practices for production process wastes.

Aspreviously mentioned, Novartis waste management programuses on-site incinerationto treat
the majority of its nonwastewaters. The residua waste ash from these incinerators is currently
transported to RCRA Subtitle C landfills. Despite the potential cost savings that could be achieved by
sending waste to |ess expensive and less regulated Subtitle D facilities, Novartis expects to continue to
manage their process wastesin Subtitle Cfacilitiesregardlessof their HWIR exemptionstatus. Novartis
doesnot anticipate changing their waste management practi ces based onthe HWIR proposal without first
seriously investigating all of the costs and benefits surrounding any changesto the risks theywouldincur.

Even though Novartis may forego business financial benefit by not changing their waste management
practices, they predict they will still pursue HWIR exemptions for the positive public relations benefit.

OTHER ISSUES

Other regulations and rulemakings play aroleinhow Novartis effectively manageswastes, from
generation through treatment, storage, and disposal. Theserules can affect a variety of decisions, from
how awaste isinitially characterized as hazardous or non-hazardous to where the waste is sent for final
disposal. Someof theother regulationsthat may affect Novartisincludethe RCRA “mixture and derived-
from" rules, the waste combustion MACT standards, and the RCRA waste delisting program.

“Mixture and Derived-from" Rule

None of the wastestreams we examined at Novartis would beeligiblefor exemptionunder HWIR
at the point of generation. During the treatment stage, afew of Novartis wastestreams become RCRA
hazardous waste because they are “mixed or derived-from" other RCRA hazardous wastestreams.
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Novartisofficialsbelievefour such wastestreamsthat are hazardousbecause of the“ mixtureand derived-
from" rules-- the precipitated solidsfromtheincinerator scrubber water, the clean-out of theequalization
treatment tank, incinerator ash, and incinerator scrubber water -- could all be eligible under HWIR.
Thesewastestreams are currently landfilledina RCRA-permitted unit, but could be exemptfromSubtitle
C regulations through HWIR. Novartis feels the RCRA “mixture and derived-from" rules are over-
regulatory and do not properly identify hazardous waste; therefore, the facility endorses that waste be
managed for constituent concentrationlevels and protection of human health and the environment, rather
than for exposure to other wastestreams through production or treatment processes.

Combustion MACT Standards

Although Novartis uses incinerators to treat the majority of their waste, Novartis does not
anticipate that the impending combustionMACT standards will affect management of their wastes. Both
of Novartis incinerators are fairly new and incorporate recent technological innovations. Managing
waste on-dite is one of Novartis highest environmental and corporate priorities, and therefore they
anticipate complying with the combustion MACT standards.

Delisting

Inthe event that Novartis doesnotimplement HWIR, they may pursue adelisting petitionas alast
resort for regulatory relief for hazardous wastestreams they feel poselow risks to human hedlth and the
environment. Their environmental management group will not undertake the effort to delist hazardous
wastestreams until they exhaust their options regarding HWIR. Novartisfeelsdelisting isnot an optimal
solution because the company hasal ready invested resourcesinlearning about HWIR. In addition, other
companies have spent hundredsof thousandsof dollarson delisting proposal swhich have not been acted
uponby USEPA. Finaly, many generators currently perceive that USEPA regional officeresourcesare
insufficient to process RCRA hazardous waste delisting petitionsin atimely or efficient manner.

IMPLICATIONS FOR THE 1995 HWIR ECONOMIC MODEL

Applying the decision-rules and analytic logic used in the 1995 HWIR economic model, the
model results will overstate the cost savings Novartiswould realize for thewastestreams they feel could
potentially be exempt. Because Novartis has expressed hesitation regarding the use of Subtitle D units
for exempt waste, they may not realize disposal cost savings of approximately $100 per ton, which
represent the benefits of using Subtitle D rather than Subtitle C disposal units. Another source of cost
savings to Novartisthat are not addressed by the 1995 economic model, are avoided L ouisiana state taxes
of $40 per ton of exempt waste. To add precision to estimates of cost savingsfor individual facilities,
the HWIR model couldincorporate anadditional assumptionfor avoided taxesfor waste exemptions that
occur in states with significant hazardous waste taxes.
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CHEMICALSAND ALLIED PRODUCTS —
OCCIDENTAL CHEMICAL CORPORATION CHAPTER 4

FACILITY BACKGROUND

Occidental Chemical Corporation(OxyChem) isa Fortune500 producer of organicandinorganic
chemicals, including industrial and specialty chemicals and plastics. OxyChem is the largest
manufacturer of chrome-based chemicalsin the U.S. Other products manufactured by OxyChem include
akalies, chlorine, caustic soda, ethylene, propylene, butylene, polyvinyl chloride resins, and other
plastics and resins. 1n 1997, OxyChem employed 8,300 employees worldwide, including 4,000 in the
U.S. Annuad worldwide salesin 1997 were $4.3 billion. In addition to the Houston Chemical Complex
visited for this study, other OxyChemfacilitieslocated inthe U.S. include five more facilitiesin Texas
plus facilities in Alabama, Louisiana, South Carolina, Pennsylvania, New Y ork, Ohio, Georgia and
lllinois.

OxyChem's Houston Chemical Complex consists of three separate facilities — the Deer Park
facility, builtin 1948; the Vinyl Chloride Monomer (VCM) facility, originaly builtby Shell Oil in 1971,
and acquired by OxyChem in 1987; and the Battleground facility, built in 1974.3!

During our visit to the Houston Chemical Complex in September 1997, we interviewed Sean
Maconaghy, OxyChem's Environmental Engineer for Solid Waste. Mr. Maconaghy is responsible for
supervising OxyChem's hazardous and non-hazardous solid waste operations at the VCM, Battleground,
and Deer Park facilities.® In addition, we met with Paul Green and Vic Rebecek, who manage waste
treatment, including incineration operations. We also conducted a phone interview with Jeannie
Schrader-Norsworthy in OxyChem's corporate headquarters to discuss OxyChem's use of financial
criteriain setting waste minimization priorities

31 Each of these facilities has a unique USEPA identification number.
32 OxyChem dso has environmental engineers on staff for their air and water operations.
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FACILITY AND WASTE PROFILE

The magority of OxyChem'shazardous wastestreams generated at the Houston Chemical Complex
result from the production of ethylene dichloride (EDC), a primary input to the production of vinyl
chloride monomer (VCM), and from the production of VCM itsalf, and the mercury cell chloro-alkali
production process. At the Deer Park and VCM facilities, there are 33 hazardous and 27 non-hazardous
wastestreams resulting fromthesethree productionprocesses. OxyChem generatesapproximately 15,000
tons (30 million pounds) of hazardous industrial non-wastewaters each year. The breakdown of these
industrial process non-wastewaters, by quantity, consists of the following:

C Filter cake: approximately 300 tons (600,000 pounds) per year from on-site mercury
retorting (two percent of total);

C VCM heavy ends: 12,000 to 13,000 tons (24 to 26 million pounds) per year fromEDC
and VCM production (87 percent of total);

C Miscdlaneoushazardouswaste: approximately 1,000 tons (2 millionpounds) per year
of waste ail, paint, solvents, filter cartridges, mercury contaminated debris, incinerator
ash, acid brick, and residues from a limestone "rockbox™ (7 percent of total).

OxyChem's hazardous wastewaters consist primarily of process waters, and wastewatersfrom
a steam stripper used during EDC recovery and from OxyChem's HCI absorber column. The HCI
absorber wastewaters are then sent through alimestone "rockbox" for neutralization.

WASTE TREATMENT AND MANAGEMENT

OxyChemmanageshazardous waste (heavy ends) fromEDC and VCM productionby incinerating
thesewastestreams on-site, and thensending theincinerator ash off-site to a permitted Subtitle Clandfill.
Thetotal quantity of hazardous incinerator ash sent off-site is approximately eight to twelve drums per
year. Filter cake residuals from OxyChem's on-site mercury retorting unit are also sent off-site.

Process water used in EDC purification is sent through a steam stripper; this stripper recovers
some organics, whicharethenreusedinproduction. Hazardouswastewatersfrom both OxyChem'ssteam
stripper and the limestone rockbox are discharged through the NPDES permitted waste water treatment
plant after being neutralized. Total wastewater generation at Shell's Deer Park chemical complex istwo
million gallons per day, or about 730 million gallons a year.

OxyChemhasacorporate policy toincinerate hazardous waste rather thanland apply it whenever
possible. For example, athough some of their chloride waste meets Universal Treatment Standards (40
CFR 268.48) set by the Land Disposal Restrictions, OxyChemchooses to incinerate these wastestreams.
Unlike some large generatorsin the chemicalsindustry, OxyChemdoes not haveacorporate-widepolicy
prohibiting or otherwise restricting or prohibiting off-site disposal of hazardous waste. However, they
exerciseduediligenceto determine which permitted Subtitle C treatment facilities are qualified to accept
their wastestreams. New or additional TSDFs are added to the limited list of approved and eligible
facilities, only after their corporate audit group evaluates candidates using criteria similar to thosein
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Subtitle C requirements (e.g., groundwater monitoring, double-liners, leachate collection systems).*
OxyChem'’s audit group reevaluates approved facilities every four years.

As an example of their procedures, OxyChemindicated that anew TSDF in Texas, Waste Control
Specialists, offered to manage OxyChem's filter cake waste from their mercury retorting unit for a
savings of $20,000 per year. While the company recognizesit would be a prudent business decisionto
usethis TSDF, they cannotuseit until itisaudited and approved by OxyChem'sCorporate Environmental

group.

Costs of Waste M anagement

OxyChem'stotal annual costs of managing both hazardous and nonhazardous waste range from
$2.3 million to $2.9 million. Of this total, the costs of managing hazardous waste are $1.5 to $2.0
million.** Only one-quarter of OxyChem's wastes are sent off-site for management. Because unit costs
of off-site treatment are generally higher thanon-site, however, these costs account for over one-third of
OxyChem's total waste management costs.

As shown in Exhibit 4-1, managing residual s fromthe mercury retorting unitis OxyChem's most
expensivewaste management activity, on both a per unit basisand intotal. Due to intense competition
and overcapacity inthe market for commercial RCRA Subtitle C waste treatment and disposal services,
OxyChem's corporate purchasing department has been able to arrange generous price concessions from
various TSDF's for industrial hazardous waste they send off-site. Aslong asthis remains the case, the
financial incentivesto OxyChemto usethe RCRA Subtitle D systemunder HWIR eligibility will remain
low.

I nfluence of MACT Standards

OxyChem will also take action to assure that their on-site combustion units comply with the
upcoming MACT standards. Because OxyChem burnssuch large quantities of heavy endsfrom EDC and
VCM production each year, OxyChem will definitely make a capital investment to upgrade the
incinerators at the Deer Park facility to meet MACT. This retrofit will require a lump-sum capital
investment of over $3 million. OxyChem estimatesthat the upgrade will provide agood financial return
oninvestment to the company, because they currently face unit costs for offsite, commercial incineration
of industrial waste, that are amost 50 percent higher than the costs of incinerating on-site.

Of the three permitted incinerators at OxyChem's other US facilities, one unit will be
decommissioned when the MACT standards take effect. One other unit in addition to the Deer Park

3 For moreinformationonthese requirementsfor specific unittypes, see"USEPA Regulations
for Owners and Operators of Permitted Hazardous Waste Facilities," 40 CFR 264, U.S.
Environmental Protection Agency.

3 These cost figures include the cost of transporting waste.
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incinerator will be retrofitted to meet the USEPA’ s waste combustion MACT standards.®®

Exhibit 4-1
OCCIDENTAL CHEMICAL CORPORATION (SIC 28, NAICS 325)
HAZARDOUSWASTE DISPOSAL COSTS

Total SubtitleC
Quantity of Waste Disposal Cost
Waste Disposal SubtitleC Disposal Cost Residual s (tons/yr) (per year)

Filter cake from mercury $275 per ton 300 $82,500
retorting

Incineration ash from $155 per ton 10 $1,550
VCM heavy ends*

Totals 310 (620,000 Ibs) $84,050

Notes: 1. Inaddition, OxyChem must pay Texas afee of $22,500/month for generating heavy ends.
2. Quantities of waste residuals are estimated using the product of quantities of as-generated waste and
typical residual factors. For incineration, we assume aresidual factor of 0.25; for mercury
retorting, we assume aresidual factor of 1.0.
Source: Based on discussions with Sean Maconaghy, Environmental Engineer, OxyChem, September 1997.

Waste Aggregation

Itishypothetically possiblethat some industrial waste generatorscould potentially reducetheunit
costs of waste treatment and disposal, by aggregating or combining their wastes, with similar
wastestreams from other generators. As a corporate policy, OxyChem will not aggregate or otherwise
accept wastes from other firms due to the threat of potential Superfund liabilities.®* At Deer Park, one
exception to this policy is a wastestream generated by Shell Oil during refining operations. OxyChem
accepts this wastes as part of an agreement made upon acquiring Shell's facility in 1987. OxyChem
considers the risks of potential Superfund liability associated with this wastestream as manageable,
however, because it is not considered OxyChem's wastes until immediately prior to incineration.

POTENTIAL BENEFITSOF HWIR

OxyChem generates two large-quantity wastestreams at the Deer Park and VCM facilities
that they feel may be digible for HWIR exemptions. These wastestreams include:

% OxyChem'sNiagaraFalls, New Y ork facility will meet MACT standardsinitscurrent state.

3 OxyChemwas named apotentially responsible party under CERCLA dueto hazardouswaste
sent off-site to a Marine Shale management facility in Mississippi.
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C Limestone "rockbox" dudge residue: OxyChem has already submitted a
RCRA delisting petitionfor thiswastestream. Thiswaste exhibitsconcentrations
of arsenic, barium, chromium, copper, lead, tin, vanadium, zinc, and several other
organic constituents, that have met RCRA waste delisting levels. Concentrations
of these congtituents al so meet the 1995 proposed HWIR exemptionlevels, with
the exception of zinc and vanadium, which currently exceed the 1995 proposed
HWIR exemption levels by an order of magnitude.®’

C Filter cake from mercury retorting: Filter cake from OxyChem's on-site
mercury retorting unit equals 300 tons (600,000 pounds) per year. The
concentration of mercury in this K106 filter cake exceeds the 1995 proposed
HWIR exemption level for mercury.®

OxyChemiscertainthat no wastestreams generated at OxyChem'sBattleground facility arelikely
to be eligible for exemptionunder HWIR -- because most wastestreams generated there result from the
production of highly toxic chloralkalides. Similarly, heavy ends from EDC and VCM production are
unlikely to be eligible for HWIR exemption because of high chloride content.

Direct Benefits

Management of these two wastestreams accounts for about 80 percent of OxyChem's Houston
Chemical Complex annua off-site hazardous waste management costs, so HWIR exemptions on either
or both wastestreams will result in direct financia benefits. Because OxyChem would continue to
manage the VCM heavy ends wastestream on-site in their permitted incinerator and will definitely
implement capital upgradesto theincinerator to meet the combustion MACT standards, they are unlikely
to realize avoided treatment costs or avoided capital costs as a result of an HWIR exemption for this
wastestream. Hence, the cost savings associated with avoiding Subtitle C disposal coststhisexemption
are not likely to account for morethanarelatively small percentage of OxyChem'stotal hazardous waste
management cogts.

Financial benefits associated with an HWIR exemption of the filter cake from mercury retorting
could be much more significant, since thisis currently Houston Chemical Complex's largest hazardous
solid wastestreamsent off-site. Theunit costsof Subtitle C disposal of filter cakefrom mercury retorting
arehigher -- $265 per ton-- than average cost of Subtitle C waste disposal (about $155 per ton). Exhibit
4-2 displays the calculation of annual cost savings associated with this wastestream

37 Appendix A-2g contains whole waste concentrations of these constituents used to support
OxyChem's RCRA waste delisting petition.

3 The 1995 HWIR proposed exemption level for mercury in whole waste is 0.06 ppm for
wastewaters, and 0.6 ppm for non-wastewaters (source: USEPA, "Hazardous Waste: | dentification
and Listing; Proposed Rule," FR 66448, December 21, 1995); ppm= parts-per-million.
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Exhibit 4-2
OCCIDENTAL CHEMICAL CORPORATION (SIC 28, NAICS 325)
BUSINESSFINANCIAL BENEFIT OF HWIR EXEMPTION:
K106 FILTER CAKE WASTREAM

Calculation of Potential Cost Savings:

Quantity of filter cake from mercury retorting in baseline (tons/year): 300 tons

times:
Differencein Subtitle C and D disposal costs (dollars/ton):

equals; $205/ton
Estimated Annual Cost Savings: $61,500 per year

Note: Calculation assumes Subtitle C disposal cost of $265 per ton and Subtitle D disposal cost of $60 per
ton.

Assuming OxyChemcoul d reducethe concentrationof mercuryinthe K106 filter cake wastestream
and achieve an HWIR exemption, they could potentially reap estimated annual cost savings of over
$61,500.

IMPLEMENTATION REQUIREMENTS

Sampling and Testing for HWIR Exemptions

OxyChem fedls that the requirements for analyzing exempt wastestreams are definitely the most
onerous aspect of implementing HWIR exemptions. The requirement to test for all HWIR congtituents,
including those that are highly unlikely to occur in the waste, is expected to drive the overall costs of
testing and sampling eligible wastestreams, to levels that will limit generators' participation without
adding protectiveness. OxyChem feelsstrongly that USEPA should rely more on generators knowledge
of their ownwaste, and that the requirement to test for all HWIR constituents reflects USEPA's general
distrust of generator's judgement.

OxyChemisnotgreatly concerned thatrandomvariability in analytic resultsfor certain constituents
may compromise their ability to maintain an HWIR exemption — in general, their analytical results are
consistent and variability typically results only from an unusua system upset, such as inefficient
destruction during incineration.

Waste Testing Costs

OxyChemestimatesthat the costs of performing a comprehensive scan of awastestreamfor HWIR
eligibility, would range from $8,500 up to $40,000 when performed by an external lab. OxyChem
estimates that it could cost up to $90,000 to perform scans of their wastestreams twice a year for all
HWIR congtituents.  Although OxyChem does not agree, in principal, with testing for al HWIR
congtituents, they would prefer to do a full initial scan to test for all constituents, rather than incur
repeated fixed costs associated with multiple partial scans.
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Dueto the potential magnitude of these costs, OxyChemfeel sthat, for most generators, annual cost
savings for HWIR-exempt wastestreams must equal at least $200,000 per wastestream to justify these
analytical costs. OxyChem fedlsitisdifficult for generatorsto find effective methods for reducing these
waste testing costs. Pricesfor waste analysis at contract |abs are generally based on waste quantity and
frequency of testing. However, contract labs typically do not offer discounts to generators based on
waste quantity. Additionally, there are few economies of scalein testing even for facilities that conduct
lab analysis on-site, and it is difficult for facilities to store waste in an effort to accumulate larger
guantities.

Frequency of Waste Retesting

OxyChem feels that testing HWIR-exempt wastestreams once or twice per year for constituents
expected to be present, would represent a reasonable burden for most generators, and would be
protective of health and the environment. If more frequent testing is required, the company feels that
implementing exemptions would be prohibitively expensive. Additionally, these same generators face
high analytical costs. These two factorswill limit the number of generators that will seek exemptions
for wastestreams that require repeated testing.

Other Implementation | ssues

OxyChemfeels that requiring generators to notify USEPA of process changes will not add value
to the Agency's or to the public's knowledge about exempt wastestreams, nor would it increase
protectiveness or mitigate the threat of potentia liability. Additionally, they assert that it islikely that
the types of process changes implemented now or in the future are more likely to reduce toxicities or
hazardous waste quantities. OxyChem doesn't fedl the other implementation requirements (e.g., public
notification) would require much effort or resources.

INCENTIVESFOR WASTE MINIMIZATION

OxyChem makes decisions about waste minimization projects based on the financial,
environmental, and safety merits of each project. Interms of ranking projects that have environmental
merits, OxyChem ranks projects that result in reductions of Toxic Release Inventory (TRI) reportables
as ahigher priority thancomparable projects without reductions in TRI reportables. A few projects may
bepassed exclusively ontheir environmental or safety merits, but generally waste minimizationprojects
must compete with others within the corporation for limited capital budgeting, so the businessfinancial
return on a project must be competitive.

To assess the financia attractiveness of waste minimization projects, OxyChem's local
environmental management group in Houston performs afinancial cost assessment and then sendsiit to
the corporate level for evaluation. The company’s financial return on investment, or payback, on
successful projects at OxyChemistypically twoto three years. OxyChem has stated a goal of reducing
their total solid waste quantities by another 5 percent by the year 2000. Accruing further reductionsin
hazardous waste quantities relative to the current baseline to meet this goal will be difficult, however,
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because projects currently under consideration do not meet thiscompetitive, return-on-investment hurdle.

As noted previously, HWIR could provide OxyChemwith some additional incentivesto minimize
toxic concentrations in residuals from its mercury reduction operations. With respect to other
wastestreams, HWIR incentives for waste minimization are not likely to be effective. For example,
significant reductions in quantities of characteristic wastewaters (i.e., carrying a D009 code) would
provide OxyChem with a large additional benefit. To reduce process wastewaters by one percent,
however, requires areduction in process water inputs of 10 million gallons. This is difficult because
many of their production processes are water-intensive.

Ingeneral, OxyChemfeel sthat the Agency'sapproachto setting ri sk-based exemptionlevel sbelow
which waste become exempt (i.e. as a threshold), rather than a numerical range, actually creates
disincentives for generators to make the necessary up-front investments for seeking exemptions (e.g.,
waste minimization projects, analytical costs). This is because a generator could lose all financial
benefits if their waste tests above these exemption level thresholds Additionaly, OxyChem's genera
perception isthat USEPA would pursue enforcement actions on exempt wastestreams that test above
these exemptionlevelsevenonce. If these actionsresulted in finesor penaties, afacility could actually
experience a negative return on their initia investment in seeking an exemption.

LIABILITY AND PUBLIC PERCEPTIONS

OxyChem concurs with the view expressed by the Chemical Manufacturer's Association (CMA)
with respect to how USEPA defines or limits the liability of generators if HWIR exempt waste
subsequently re-enters Subtitle C, i.e., tests above the risk-based exemption levels for one or two
congtituents. They feel that USEPA needs to account for the fact that, under the 1995 proposed HWIR
rulemaking, generators do not have assurances that they will not be subject to enforcement actions for
these wastestreams.

OxyChem'sownexisting CERCLA liabilitiesare extensive, and include sitesat Hyde ParkinNew
Y ork; aRollins unit in Louisiana (OxyChemwaste mismanaged by Rollins); in Mississippi (OxyChem
waste mismanaged by Marine Shale); and at Love Canal in New York. OxyChem'sinitial liability for
Love Canal aoneisover $200 million and will be higher when compl ete.

As aresult of these extensive liabilities, OxyChemis extremely averse to incurring additional
CERCLA liabilities. The company considers the downside potential of new liabilities, in terms of the
public's negative perceptions and the press coverage, too high relative to potential cost savings
associated with Subtitle D disposal. Their aversionisdue in part to the fact that they feel OxyChemand
other firms do not receive coverage or credit for being good operators in the baseline, and that they
typically only receive coverage for liabilitiesor other negativeimpacts of their manufacturing activities.

OxyChem stated that they or other firms could possibly build on-site Subtitle D units at their
facilitiesto accommodate HWIR exempt wastestreams to avoid theliability risksassociated with sending
waste offsite, but most generators probably face various practical barriersto this, including a lack of
available space and insufficient quantities to make such an investment worthwhile
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OTHER ISSUES

RCRA Waste Ddlisting

OxyChem has used the delisting programextensively to pursue deregul ation of RCRA waste they
consider to pose low risks to humanhedlth and the environment. In 1997, OxyChem invested $150,000
to $200,000 for a delisting petition for the dudge fromtheir limestone rockbox. The petition is still
pending; however, the company is confident it will be successful since they received a delisting of an
almost identical rockbox stream at their Ingleside, Texas facility.

I nterestingly, the company hashad good experienceswith USEPA'sadministrationof RCRA waste
delisting petitionsin USEPA Region VI (Dallas office, consisting of the statesAR, LA, NM, OK, TX),
and feel this process may have actually improved recently. Region VI is currently (i.e. 1997-98)
processing petitionsin the required time (i.e., six months) or dightly longer. OxyChemwill continueto
pursue delistings for waste unlikely to meet eligibility requirements under HWIR, i.e., wastestreams that
have afew constituents in excess of the 1995 proposed HWIR exemption levels.

Furthermore, thus far OxyChem'sinvestmentsindelisting petitions havemettheir stringent criteria
for financid return on investment. The company’s investment in the RCRA hazardous waste delisting
petition for the rockbox sludge, for example, will pay for itself within two to three years. However,
OxyChemacknowledgesthat thereisasmall risk of futureliability associated with successfully delisted
wastestreams.

HWIR Exemption L evels

OxyChem'sview of therisk-based exemptionlevel sal so concurswith that of the CMA -- they feel
that many of the 1995 HWIR exemptionlevel sarebased on overly conservativerisk analysisassumptions
and as a result, many are unnecessarily stringent (i.e. low concentration numerical values). OxyChem
cites the example of the 1995 HWIR exemption levels for vanadium and zinc -- the concentrations of
these two constituents in their delisted rockbox sludge exceed the 1995 HWIR exemption levels by an
order of magnitude. These exemption levels are aso lower than concentrations found in naturally
occurring limestone. Hence, OxyChem feels that many truly low-risk wastestreams could not become
exempt if HWIR were the only mechanism for deregulatory relief.

“Mixture and Derived-from" Rules

OxyChemfeel sthat the provisions of the“mixtureand derived-from" rulesshould'cut bothways --
thatis, inthe event of an HWIR exemption or delisting, wastestreams consi dered hazardous becausethey
are mixed with or "derived-from™ an exempt or delisted waste should likewise become exempt. For
example, OxyChemis currently considering adelisting of a steamstripper RCRA hazardous wastewater
fromthedirect chlorination process, but feel sthat sincethiswastestreami s downstreamfromthe rockbox
dudge, it should also become exempt if the rockbox dudge is successfully delisted.



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

IMPLICATIONS FOR THE 1995 HWIR ECONOMIC MODEL

The 1995 HWIR Process Waste Economic Model is likely to understate the cost savings to
OxyChem associated with an exemption of their mercury retorting filter cake wastestream. This is
because the actua unit costs of Subtitle C disposal for mercury retorting wastes are higher, at $265 per
ton, than the national Subtitle C average unit cost of $130 per ton used in the model. This example
suggeststhat further research about unit costs of disposal for special waste types, suchasmercury-based
waste, could add precision to estimates of cost savings for individual wastestreams. Even using the
lower nationa average unit cost ($/ton), however, the 1995 economic model estimates cost savings that
are significant enough that OxyChemwould still be likely to pursue an exemption after netting out the
costs of HWIR implementation, under the terms and conditions prescribed inthe 1995 HWIR proposal.
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PETROLEUM REFINING —
AMOCO OlIL CORPORATION CHAPTER S5

FACILITY BACKGROUND

We visited Amoco's petroleum refinery in Whiting, Indianain October 1997.%°  The company,
headquartered in Chicago, manufactures approximately 300 products at some of the oldest and largest
refineriesinthe country. In addition to its primary product gasoline, Amoco refines kerosene, propane,
butane, diesel fuels, various oils, waxes, and lubricants. Thecompany hasover 42,000 employeesamong
67 domestic and international business units.*°

While a competitive market caused the company to close several refineries in the 1980's, the
Whiting facility remains active. The site spans three municipalities and is adjacent to Lake Michigan.
Operations at the Whiting facility are extensive. Due to its geographical layout, the facility carriesfive
different USEPA identification numbers. Two of the five main refinery areas, the refinery and the
Lakefront facility, consistently maintain USEPA large-quantity generator status. The Lakefront facility,
which isa TSDF, isthe site of the refinery's wastewater treatment plant and fluid bed incinerator.

Due to overcapacity inthe petroleumrefining market, companies have consolidated operationsin
an effort to maintain their competitive edge and generate profits. Additional factors, such as high costs
to keep infrastructure in compliance with environmental regulations, may further reduce the number of
refineries. While the structure of the industry is split almostin half between large and small facilities,
the large refineries comprise over 85 percent of the United States' total crude distillation capacity.*

39 As amanufacturer in the petroleum refining industry (SIC 2911 or NAICS 32411), Amoco
also collaborated closely with the American Petroleum Ingtitute (API) to provide extensive public
comments on the 1995 HWIR proposal. This chapter summarizes our findings based on both our
discussions with Amoco's waste management personnel as well as the industry's public comments.

4 Number of employees reported in the 1997 Dun & Bradstreet report for Amoco Oil
Corporation.

41 Small refineries are defined as having the capacity to produce less than 50,000 barrels of
crude oil per day.
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Amoco was ranked sixth inthe nationfor salesin 1993, reporting sales of over $22 million. Thetopfive
firms, inorder fromhighest sales, were Exxon, Mobil, E.I. du Pont de Nemours, Texaco, and Chevron.
Other national competitorsinclude Shell, Atlantic Richfield, and BP America.*?

FACILITY AND WASTE PROFILE

The main production process at arefinery involves converting crude oil, which is a mixture of
hydrocarbonsand impurities, into various consumer products.** Amoco receivesasteady supply of crude
oil fromTexas, Wyoming, and many foreign sources. The company then pumpsthisraw material through
three productionareas. During the separation phase, the crude oil isfirst heated and distilled by boiling
point. In the second phase, the hydrocarbon molecules are split, rearranged, and/or recombined by
cracking, coking, reforming, and alkyation processes.* Inthefinal stage, the components are treated by
various processes and blended into different products.

Two of the five Amoco facilities at the Whiting Refinery consistently generate large volumes of
hazardous waste. We present asummary of 1995 hazardous waste generation data for these two sitesin
Exhibit5-1. Non-wastewater residuals from wastewater treatment account for most of the waste at the
Lakefront facility. After filtering out hazardous residuals, Amoco then treats the residual non-hazardous
wastewaters, and discharges them to Lake Michigan under their NPDES permit.*® The solid residuals
are treated further on-site or are sent off-site for treatment and disposal.

Amoco'srefinery and Lakefront operationgenerate both listed waste and characteristic only waste.
Amoco'slisted wastes predominantly carry petroleumrefinery waste codes, including: K048 (dissolved
air flotation sludge), K051 (API separator dudge), FO37 (primary oil/water/solids separation sludge),
and F038 (secondary emulsified oil/water/solids separation sludge).

42 USEPA, Office of Enforcement and Compliance Assurance, Profile of the Petroleum
Refining Industry, September 1995, pp. 6-10.

43 Appendix A-3b provides a printout from Amoco's Web page that shows the conversion of
crude oil into products.

4 Op. cit., USEPA, p. 15.

4 The mgjority of waste non-wastewaters reported by Amoco in their 1995 waste summary
are non-wastewaters, many of whichareresidual sof wastewater trestment. Therefore, weareunable
to determine as-generated quantities of wastewaters from this report.
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Exhibit 5-1
AMOCO OIL CORPORATION (SIC 29, NAICS 324)
Hazar dous Waste Gener ation Data, 1995

Whiting 1995 Listed or Waste
Refinery Site/ | 5 Largest Wastestreams Waste Wastewater/ Characteristic Codes
USEPA ID Quantity Non-wastewater* Waste Present

1 | 4TP Bender catalyst 236 tons Non-wastewater Characteristic D008

2 | Sewer Sludge 161 tons Non-wastewater Listed F037,

) F038

Refinery Wastes

(INDQ74375585) | 3 | Spent Carbon 135tons Non-wastewater Characteristic D018

4 | Boiler Fly Ash 64 tons Non-wastewater Characteristic D006

5 | Spent Treating Clay 30 tons Non-wastewater Characteristic D008

Total Waste Quantity of 5 Wastestreams | 626 tons

Total Waste Quantity at Refinery? | 636 tons (4.3 tons are wastewaters)

1 | Scrubber Slurry 323,910 Wastewater Listed K048,

tons K051

2 | DAF Sudge 49,869 tons | Non-wastewater Listed K048

Lakefront Wastes | 3 | API/DAF Feed to 20,959 tons | Non-wastewater Listed K048,
(IND000810861) Fluid Bed Incinerator K051
4 | API Separator Sludge | 2,925 tons Non-wastewater Listed K051

5 | Incinerator Wet 1,657 tons Non-wastewater Listed K048,

Scrubber Solids K051

Total Waste Quantity of 5 Wastestreams | 399,320 tons

Total Waste Quantity at L akefront? | 399,917 tons (799.83 million |bs)

Source: Amoco Qil Corporation, 1995 Annual Waste Summary.
Notes: 1. We converted wastewater quantities from gallonsto tons for comparison purposes.
2. The Whiting Refinery generated twelve hazardous wastestreams in 1995. The Lakefront site generated nine
hazardous wastestreams in 1995.

WASTE TREATMENT AND MANAGEMENT

Amoco manages their industrial hazardous waste both on-site and off-site. Dueto therelatively
large size of the Whiting Refinery production facilities, and the high demand for supporting waste
treatment facilities, the company invested in on-site facilities to manage some of their waste. Because
they generate large quantitiesof waste that vary greatly incomposition, however, Amoco al so sendssome
of their waste off-gite for treatment.
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On-Site Treatment

Amoco's on-site waste management plan contains two maor components. The Lakefront
wastewater plant treats and discharges process wastewaters. Any residual solids are then sent to afluid
bed incinerator for further treatment.

The wastewater treatment plant process is exhibited in Figure 5-2. Amoco's treatment plant
receives wastewaters from the refinery and from other Amoco facilities. First, wastewater is routed
through abar screen and centrifuge to removelarge debrisand solids. The wastewater isthen sent to an
API oil/water separator. Qil isthen removed and sent back to the refinery for reprocessing. Then, the
wastewater is sent to a dissolved air flotation unit to remove suspended solids and finally to biological
treatment, clarificationandfiltering, beforeitisdischarged to Lake Michiganunder therefinery’'sNPDES
permit. Wastewater treatment dudges removed from the bottom of the API separator and from the DAF
unit are filter pressed and then sent to the fluid bed incinerator.

Exhibit 5-2
AMOCO OIL COMPANY - WHITING LAKEFRONT FACILITY
WASTEWATER TREATMENT PROCESS, 1995
Refin
Procees Dissolved
Wastewater —3» Bar » Grit » AP p | Equalization » Air
Screen Chamber Separator Tanks Flotation
Off-Site — 3> \ : (0AR)
Contaminated ! : AP! Separator DAF Float :
Water ! Sludge 11,954,069 Gals.
Bar Screen Debris Grit Chamber 1 701,400 Gals. (K048) :
3.0tons Solids X (K051) v
(FO37, FO38) 390tons  emmmmm e P mm e mm e m e o !
(FO37, FO38) : . .
, Biological
1 Treatment
1
Dewatering |
T Press <€----
1
Ventur ) ! DAF/API Filter Cake
Vet < Fluid < 5,026,206 Gals. I
Bed Clarification
Scrubber : (K048, K051)
Incinerator
————— P> FBI Refractory
Scrubber Slurry Brick 8.4 tons
77,676,259 Gals. (FO37, FO38, K048-K051)
(FO37, FO38, K048-K051)
Final
Clarification| _ _____ J -  Incinerator Wet Scrubber Filters
Dewatering Solids 1657.0 tons
(FO37, FO38, K048-K051) ¢
—— Liquid NPDES
- - =P Solids Discharge
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Flue gasfromthe fluid bed incinerator is scrubbed to remove particul ates using awet scrubbing
process. The resulting scrubber water is sent to aclarifier to separate solidsfromthe wastewater. The
solids are filter pressed and then sent to an off-site landfill. Clarified water is routed to the refinery's
wastewater treatment plant and discharged to Lake Michigan under the refinery's NPDES permit.

Off-Site Treatment

In addition to on-site management of waste, Amoco also sends waste off-site for landfilling,
recycling, and storage. Amoco also usescommercial incineration for wasteswhich cannot befed directly
into the on-site fluid bed incinerator because of variability in their physical properties.

Due to concerns about potential Superfund liabilities, Amoco carefully evaluates each off-site
TSD through its corporate Waste Alliance Program. Through this program, the company created a list
of approvedfacilities, all of whichhave been audited, to whomthey are willing to send hazardous waste.
The Whiting Refinery currently (1997-98) has a contract with Clean Harbors to handle most of their off-
site waste management needs. The refinery chose this waste treatment company because they are large
enough to handle Amoco'swaste quantitiesand, more importantly, Clean Harbors offersindemnification
for third-party CERCLA liabilities.

The Whiting Refinery does not usually accept wastes from off-site sources. The refinery is
constrained by community pressure not to receive waste. Inaddition, thefacility doesnot currently have
the infrastructure necessary to feed outside waste into the treatment system; most of the waste generated
on-site is pumped through pipes directly to the wastewater treatment plant.

POTENTIAL BENEFITSOF HWIR

Amoco considers two wastestreams potentially eligible for exemption from RCRA Subtitle C
requirements— the scrubber slurry and wet scrubber solidsfromthefluid bedincinerator. Thecompany
is currently trying to delist both of these wastestreams. However, in case this effort is not successful,
Amocowould pursue HWIR as an aternative method to relieve these wastestreams fromRCRA Subtitle
C requirements. While Amoco has both financial and non-financia incentives for seeking regulatory
relief for these two particular wastestreams, they assert that none of the company's wastestreams would
be eligible for exemptions under the 1995 proposed HWIR requirements. As a result, the financial
benefit they may accrue due to HWIR depends on the selection of exemption levels.

Dir ect Benefits

Wet scrubber solids account for approximately 75 percent of hazardous waste sent off-site from
the Lakefront facility. Amoco believes they will achieve significant cost savings by exempting this
wastestream under HWIR. The company currently sendsthiswaste to a Subtitle C landfill that charges
approximately $125 per ton (or between $150 to $200 per ton including transportation costs). If the
wastestream becomes exempt under HWIR, Amoco would send it to a Subtitle D landfill for special
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industrial waste for $35 per ton.* The company feedls that thiswastestream, which contains few metals
and no organics, presents|ow risk to the environment and would be managed saf el y at a special industrial
waste site in Indiana. As a conservative estimate, Amoco would save over $149,000 per year by
disposing of this wastestream (1,657 tons or 3.314 million pounds) in a special Subtitle D landfill.

Whilecost savings of almost $150,000 per year appear significant, Amoco and APl areconcerned
that USEPA may be overestimating benefits that generatorswill likely achieve through HWIR. By using
optimistic assumptions, such aslow implementationcosts, they feel that the Agency is not addressing the
realistic concernthat administrative and implementation costsmay outwei gh any financial benefitsHWIR
achieves for waste generators.

I ndir ect Benefits

Amoco believesthereareindirect benefitsto realizing HWIR exemptions. For example, Amoco's
incinerator scrubber water, defined as hazardous becauseitis"derived from" other hazardous waste fed
to the incinerator, does not test characteristically hazardous and posesalow risk to human health and the
environment. If Amoco could obtain an HWIR exemption of thiswastestream they would havethe option
to recycle this water back to the treatment plant and the refinery. In addition, an exemption of the
scrubber durry, the largest wastestream at the Lakefront facility, would create additional indirect
benefits. If thiswastestream becomes exempt, Amoco could inform the publicthat alarge portion of their
waste is considered low risk and that they have successfully minimized hazardous waste.

INCENTIVESFOR WASTE MINIMIZATION

Dueto intense competitioninthe petroleumrefining market, Amoco consi derswaste minimization
projects on financial as well as environmental merits. While the company implements compliance-
related projects regardless of company financial cost, most other waste minimization effortscompetewith
other projects for limited capital funding. A successful waste minimization project at Amoco typically
produces a high rate of company financial return (i.e., 25 percent).

Amoco systematically evaluates potential projects on afacility basis through a program called
Amoco Common Process. Through a series of inquiries, Amoco's staff gather information about a
proposed project by reviewing financial cost estimates, and interviewing customers and engineering
department staff. Amoco bases decisions about projects on the results of this process. Some projects
are funded becausethey enhance safety, others are funded because of their potential high financial value.
The amount of capital available to fund projects is determined at the business unit level.

Amoco has made progress reducing the amount of waste they generate. The Whiting Refinery
exceeded an Amoco goal to reduce the disposal of wastes by 50 percent by year-end 1994. Thiswas
accomplished through source control, recycling and reuse, improved operations, and theeffortsof awaste
minimization coordinator to promote pollution preventionthroughout therefinery. Amocoisconstrained

46 |ndiana categorizes industrial nonhazardous waste as "special industrial waste."

5-6



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

fromfurther minimizing waste through source control because the quantity and type of crude oil required
in the refining process is relatively fixed. In spite of having little flexibility to modify production
processes, the company maintains agoal of reducing generation of waste from these processes.

IMPLEMENTATION REQUIREMENTS

Amoco and the petroleum industry feel that USEPA should modify HWIR implementation
reguirements to make them less burdensome to generators and to align them more realistically with the
low-risk nature of exempt waste. In order to accomplishthis goal, Amoco recommends making HWIR
self-implementing and allowing generators to use their extensive knowledge of wastestreams. The
company believes that self-regulation of HWIR would be most efficient if USEPA and generatorswere
able to reach a balance between characterizing the low-risk status of exempt waste and maintaining
flexibility.

Sampling and Testing for HWIR Exemptions

Testing Costs

Amoco suggeststhat USEPA allow generatorsto usetheir processknowledgeto determineHWIR
eligibility. They opposetesting for constituents that a generator reasonably expects are not present in a
wastestream because they feel it creates additional costs without providing commensurate value. For
example, the Agency developed for the 1995 HWIR proposal, alist of 150 constituents of concernthat
areregularly present inpetroleumrefining waste. Amoco estimatesthat sampling and analyzing eventhis
relatively small subset of HWIR congtituents would cost at | east $5,400 per wastestream using a contract
laboratory.

Frequency of Testing

Dueto the high cost of waste testing and analysis, Amoco believes that requirementsto re-test
exempt should be limited to every three to five years. Amoco believes that the 1995 implementation
requirements are very resource intensive, and that virtually no oil industry wastes would be eligible to
exit Subtitle C requirements under HWIR. In addition, the company believesthat the frequency of testing
should not be directly connected to the quantity of the wastestream, since wastestream quantity is often
not correlated with the hazardous properties of the waste.

Other | mplementation I ssues

In general, Amoco aso believes HWIR can be improved if its requirements are designed to be
less burdensome to generators. According to Amoco, the 1995 HWIR proposal does not comply with
the Office of Management and Budget guidelines for streamlining regulations, as set forth in the
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Paperwork Reduction Act.*” Amoco also believes generators should only be required to notify the
Agency of process changes that resultin new congtituents or that substantively change the concentration
of hazardous constituents already present in the wastestream. In order to maintain the competitive
advantage of generators, Amoco feels that the Agency should also respect Confidential Business
Information (CBI) requests.

Furthermore, Amoco believesthat generators should havethe opportunity to respondto any efforts
by the Agency to void an HWIR exemption because of paperwork errors. Amoco assertsthat committing
apaperwork error does not change a low risk waste into ahazardous waste. However, generators may
be deterred from seeking HWIR exemptions if committing such errors results in voided exemptions.

HWIR EXEMPTION LEVELS

Amoco also feelsthat the 1995 proposed HWIR exemptionlevels do not realistically reflect the
level of risk posed by waste. They believe that the exemption levels proposed in 1995 are too stringent
for most congtituents; they also feel they are not realistic because, in some cases the 1995 HWIR
exemption levels are lower than detection limits, or are below levels that result from application of
current trestment technologies. In addition, Amoco supports waste testing and sampling methods that
measure constituent concentrations based onarolling average of measurements taken over the course of
ayear. Amoco feelsthisprocedurewill ensurethat arepresentative sampleis selected, since hazardous
congtituents are not always evenly distributed throughout awastestream. The company a so believesthat
wastestreams with " outlier” constituents should require additional testing only when generator knowledge
cannot explain their occurrence.

OTHER ISSUES
Other USEPA rulesal so affect Amoco'sdecision regarding how to manage their low risk wastes.

These rulesinclude RCRA hazardous waste “ delisting”, the RCRA “mixture and derived-from" rules,
and the waste combustion MACT standards.

RCRA Waste Ddlisting

Amocois currently seeking RCRA delistings for two industrial wastestreams. Alternatively, as
mentioned previously, Amoco may instead pursue exemptions for these wastestreams under HWIR. The
company'sdelisting effort hasbeenvery lengthy and resource-intensive. Amoco submitted their delisting

47 The Paperwork Reduction Act of 1995 (44 U.S.C. 3501 et seq.) isavailable viathe Internet
websites http://www.nara.gov/fedreg/legal/ and http://www.rdc.noaa.gov/~pra/pralaw.htm. Section
3501 of the PRA contains 11 purposes to the Act, of which the first listed is to “minimize the
paperwork burden for individuals, small businesses, educational and nonprofit institutions, Federal
contractors, State, local and tribal governments, and other persons resulting from the collection of
information by or for the Federa Government”.
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petition approximately five yearsago. Due to USEPA regional office resource constraints, USEPA did
not respond to the petition until last year. While Amoco feels that delisting regulations are not as
involved as HWIR requirements, the process has also been very expensive. Amoco estimatesthat it has
spent at least $300,000 for labor, consulting, and testing costs related to the delisting effort. Because
these represent sunk costs, the company will complete their efforts to exempt these wastestreams under
thisprogram. However, because of the obstacles Amoco hasencounteredin seeking these delistings, they
state that in the future, they will not pursue delistings for hazardous waste.

“Mixture and Derived-from" Rule

Amoco feel sthat the RCRA “mixture and derived-from" rulesaretoo broad to accurately reflect
the true risks potentially posed by industrial waste. The company argues that instead of defining waste
as hazardous under the RCRA definition (i.e., waste that presents substantial risk to humanhealth or the
environment), these rules categorize waste based solely on its history, rather than of the current
composition or constituent concentrations of the waste.

I nfluence of MACT Standards

Amoco also believes they will be greatly affected by the anticipated combustion MACT
standards. The company's fluid bed incinerator is an integral component of their waste management
sysem. Currently, Amoco burns only refinery wastewater treatment sludges in thisincinerator. Under
the anticipated MACT combustion standards, the fluid bed incinerator would require retrofitting.
However, the upgrades required for the company to remainincompliance are prohibitively expensive.
Inaddition, thereis no physical space for the necessary equipment. Asaresult, Amoco anticipatesthey
would stop using thisincinerator. Becausetheir incinerator treats mainly water-based wasteswith little
energy recovery value, they will instead send the waste to an off-site incinerator at ahigher cost. The
company does not prefer sending waste off-site because they feel the risk associated with shipping
hazardous waste is high. In addition, concerns about Superfund liability have made Amoco much more
concerned about allowing wastes to leave their direct control. Asaresult, Amoco predicts they will
spend more resources ensuring that off-site treatment facilities manage waste responsibly

IMPLICATIONS FOR THE 1995 HWIR ECONOMIC MODEL

The 1995 HWIR economic model islikely to generate arel atively accurate estimate of the direct
financial cost savings impacts of the 1995 proposed HWIR onthe Amoco Company. Amoco generates
two wastestreams that may become exempt after treatment. Amoco, which is somewhat unique among
the sample of facilitiesincluded inthis case study -- in that they use Subtitle D units frequently -- would
thenpotentially realize disposal cost savings onthe management of thesetwo streams. The 1995 HWIR
model may understate cost savings realized by Amoco to some degree, because the national Subtitle C
average cost of $130 per ton, is somewhat lower than the actual Subtitle C costs that Amoco incurs.

Based on our interviews, it appears that Amoco's decision about whether to seek an HWIR
exemption will be sensitive to the implementation costs of the rule. As such, it would be useful to
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develop more precise methods for estimating implementation costs for individual wastestreams. For
example, if the economic model could generate a cost of implementation that accounts for the actual
sampling and testing Amoco would perform on their HWIR-éligible waste, this would provide better
information to evaluate whether Amocoislikely to break-even by pursuing an HWIR exemption. Most
facilities with borderline wastestreams like Amoco may not pursue exemptions unless they at least
financially break even.
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ELECTRONICSINDUSTRY —
TEXASINSTRUMENTSINCORPORATED CHAPTER 6

FACILITY BACKGROUND

Texas Ingruments is anong the top five manufacturers of semiconductors in the United States,
along with Motorola, Intel, National Semiconductor, and Advanced Micro Devices. Semiconductors
make up only a small portion of total sales within the electronics industry, but they are a crucial
component used in many products manufactured by the industry, which has grown faster than any other
major industry sector over the past 20 years.* 49

Headquartered in Dallas, Texas Instruments is a global semiconductor company employing
approximately 36,000 peopleworldwide. TexasInstrumentsisaleading designer and supplier of digital
signal processing solutions (DSPs), the semi conductor devicesthat are key components used in digitized
electronics. Texas Instrument's businesses also include materials and controls, educational and
productivity solutions, and digital imaging. The TexasInstruments Shermanfacility, located near Dallas,
manufacturesintegrated circuitsonsiliconwafers. Thesecircuits, knownas"chips," areusedinavariety
of eectronic and consumer products such as computers, telecommunications, and video equipment.

The Texas Insruments Sherman site was originally constructed in 1965 on approximately 600
acres of land. Recently, Texas Instruments has divested certain business activities at the Sherman site
to Raytheon Systems Company, MEM C Southwest, and Air Liquide; thesecompaniescontinueto operate
in space leased from Texas Instruments. During our vist to the Sherman plant
in September 1997, we met with Ken Zimmerman, who is an Environmental Protection Engineer. Mr.
Zimmermanworks in Texas Instruments Site Facilities Group, and is responsible for all environmental
compliance activities at the Sherman site.

Texas Ingruments and these other firms currently (1997-98) conduct multiple production

48 $17.4 billion worth of electronics products were consumed in the USin 1990.

49 USEPA, Office of Enforcement and Compliance Assurance, Profile of the Electronics and
Computer Industry, September 1995, pp. 9-11.
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operations at the Sherman plant. Texas Instruments primary manufacturing activity at the site is the
production of integrated circuits on silicon wafers.®® AL Chem operates a small inorganic chemical
manufacturing process. Raytheon Systems Company, formerly Texas Instrumentss Defense Systemand
Electronics division, performs metal finishing and fabrication.

FACILITY AND WASTE PROFILE

The production processes used by electronics companies to manufacture semiconductors are
highly sophisticated. Unlikeother industrieswith fairly mature products, production processesin high-
tech companies change frequently, typically once every few months, based on the unique chip
specifications of their customers. Each stage of these manufacturing processesgenerally createsavariety
of hazardous and non-hazardous wastes.

The Shermanfacilities generated over 3,000 tons (6 million pounds) of industrial wastein1997.
Most of thiswaste isfound insmall-quantity, characteristic-only wastestreams whichwill not be affected
by HWIR.>? Exhibit 6-1 displays detailed annual waste generation datafor 1997.

C Thelargest quantitiesof waste generated were characteristic-only, hazardous wastewaters,
accounting for 86 percent of the total quantity of waste generated.

C Nonwastewaters account for 94 percent of all wastestreams. The average size of these
wastestreams, however, is extremely low, 16 tons (32,000 pounds), compared to the
average wastewater stream of 1,380 tons (2.76 million pounds).

C The most prevalent waste types are characteristic waste carrying waste codes D001, D002,
and D007 (chromium). Each of the remaining waste types (9 characteristic codes and 6

% ntheinterest of sharing investment and increasing manufacturing costs, Texas Instruments
and MEMC Electronic Materials formed a joint venture, MEMC Southwest, which manufactures
polished and epitaxial silicon wafers.

°1 Stepsinvolved increating a“chip” include: 1) designing an electrical circuit; 2) producing
silicon wafers from polysilicon crystals, 3) fabricating integrated circuits using (a) oxidation,
chemical vapor deposition, and/or ion implantation to provide protective coatings and/or specific
electrical properties; (b) etching electrical circuitry on the wafer surface via photolithography, (c)
cleaning to remove impurities and particles which would cause electrical failures; 4) typically
repeating step 3 severa times, building layers of circuitry; 5) cutting completed wafersinto "chips';
6) and findly, attaching wire leads to chips and encapsulating them to become a completed
"semiconductor device." (Based on correspondence with Ken Zimmerman, Texas Instruments,
September 1997.)

52 The magjority of thesewastestreams, including the chromiumsludges, are generated by meta
fabrication operations that are now owned by Raytheon. Hence, this waste is no longer reported by
Texas Instruments.
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listed codes) account for two or fewer wastestream.

C Two wastestreams account for 85 percent of hazardous non-wastewater quantities. One
wastestreamisacharacteristic-only bulk spent solvent mixture weighing 136 tons (272,000
pounds). The second wastestream isalisted and characteristic chromium sludgefilter cake
weighing 48 tons (96,000 pounds).

C One wastestream accounts for 85 percent of the hazardous wastewater quantities. This
wastestream, resulting from metal fabrication operations, is a characteristic-only chrome-
bearing waste of 2,358 tons (4.716 million pounds).

Exhibit 6-1
TEXASINSTRUMENTS, INCORPORATED
Waste Generation Data, 1997
Number of Wastestreams Average
Annual Quantity
Listed and Waste per
Listed | Characteristi Characteristi Waste Quantity Waste
Only C ¢ Only Total | Physical Form* Type (tons) (tons)
2 3 9 14 Nonwastewater Hazardous 216 15
0 0 2 2 Wastewater Hazardous 2,759 1,380
N/A N/A N/A 15 Nonwastewater Non- 234 16
hazardous
Total Wastestr eams 31 Total Waste Quantity 3,209

Source: Texas Instruments, Inc., 1997 Annual Waste Summary, January 28, 1997.

Notes: 1. We characterized waste as wastewaters or nonwastewaters based on the assumption that all
wastestreams reported in tonsin the Annua Waste Summary are wastewaters. We converted the
nonwastewaters from pounds to tons for comparison purposes.

Characteristic-only wastewaters dominate the hazardous waste category because the multi-phase
production process of semiconductor manufacture usesvery large quantities of water to clean and rinse
the wafers. After these process rinsewaters come in contact with hazardous chemicals used during the
oxidation and photolithography stages of production, they are defined as hazardous from mixing with
these chemicals. This production processis common to most semiconductor manufacturers; as aresult,
most chip manufacturers generate similar types of wastewaters that are regulated as hazardous mainly
because of the presence of hazardous characteristics.®

%3 Characteristic RCRA waste exhibits at | east one of the following four properties: toxicity,
ignitability, corrosivity, or reactivity. Characteristic waste can be treated to remove the hazardous
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WASTE TREATMENT AND MANAGEMENT

The companies at the Sherman plant have used a variety of methodsover the past fifteenyearsto
treat and manage their waste. They currently rely on on-site wastewater treatment, off-site commercial
incineration, and fuel blending to treat the majority of hazardous waste or to recover energy. In thelate
1980's, however, Texas Instruments seriously considered on-site incineration.

In the previous decade, Texas Instruments applied for and received a RCRA permit to build an
incinerator in Sherman that would accept waste from all Texas Instruments facilities in the U.S.
However, due to successful waste minimization efforts and closure of other company facilities, Texas
Instruments significantly reduced the amount of waste expected to be incinerated. As a result, the
company determined that it would not be cost-effective to build and maintain anincinerator. At alower
quantity of waste generation, Texas Instruments determined the new incinerator would only be cost-
effective after a ten year pay-back period. As aresult, they voluntarily gave up their permit for the
incinerator.

Currently, eachof the companiesat the Shermanfacility isofficially responsiblefor treatment and

disposal of their own waste. Despite the close proximity and similar nature of some waste, both
wastewatersand non-wastewatersare managed separatel y by Raytheon, MEMC, and Texas Instruments.

Wastewater Treatment

Texas Ingruments generates nearly all of its hazardous waste in the form of wastewaters.
Wastewaters from Raytheon, MEMC, and Texas Insruments are managed on-Site in a wastewater
treatment facility that i s connected to the municipal treatment syssem. Thethreefirmsbuy water for their
manufacturing processes fromthe City of Sherman. Industrial wastefrom thethree companiesundergoes
aneutralization process before it is mixed with sanitary waste and discharged to the City of Sherman.
The flow meter in the treatment plant gauges how much water is returned to the City of Sherman to be
discharged under Texas Instruments publicly-owned treatment works (POTW) discharge permit. Texas
Instruments and MEM C uselarge quantitiesof water to rinse and cleanthe microchipsduring production,
whichhelpsto preservethe quaity and purity of thewafers. Intotal, thewater treatment plant discharges
approximately 2.5 millionto 3.0 million gallons per day. Of this, Texas Instruments generates 700,000
to 1 million gallons per day and MEMC produces between 1.5 and 2 million gallons per day. Raytheon
discharges amuch smaller quantity, about 50,000 gallons per day, to the City of Sherman.

One of Texas Instruments concerns related to wastewater treatment is the definition used in the
proposed rule of the point of generation. Company waste management personnel remain unclear on the
use of thisterm in the proposed regulation. TexasInstrumentsfeelsthat the "point of generation” should
begin after waste has left temporary or satellite storage areas. Stricter interpretation of the regulation
would, for example, require Texas| nstrumentsto sampleand test individual contaminated ragsrather than
alowing them to accumulate a group of rags for testing.>

characteristic and may then be managed as nonhazardous, whereas listed wastes cannot change their
hazardous status despite undergoing hazardous treatment.

% Texas Instruments, Inc. Public Comment WHWP-00187.001, April 19, 1996.
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Non-Wastewater Treatment

Each firm operating at the Sherman site manages their non-wastewaters separately. Texas
Instruments sendsiits largest non-wastewater wastestream, the bulk solvent, directly to an off-site TSDF
for energy recovery. Texas Instruments has also used other commercia incinerators in Texas and
Oklahoma. The company has considered sending the bulk solvent to a fuel blender to achieve some
energy recovery; however, they fed it isless expensive to continue incinerating the waste.

Currently, Raytheon treats the non-wastewater chromium dudge wastestream to remove the
chromiumcomponent. They neutralize the wastestream with sulfuric acid, which convertsthe chromium
into a precipitable form, thenfilter it through apressinto a solid filter cake and send it off-site for to a
landfill. Thiswastestream containslessthan one percent chromium, whichistoo low for cost-effective

recycling.

POTENTIAL BENEFITSOF HWIR

The Sherman facilities consider two non-wastewater wastestreams as possible candidates for
HWIR exemptions. These are the bulk solvent wastestream, which is sent off-site to an incinerator, and
the chromium dudge filter cake. Texas Instruments management feels that the small quantities typical
of semiconductor waste may be alimiting factor that will affect whether they, and other semiconductor
manufacturers, pursue exemptions under HWIR. Thetwo wastestreams under consideration for possible
HWIR exemption are relatively small when compared to those generated by industries that are also
considering exemptions under HWIR. Because the quantity of these wastestreams is not very large,
totaling only 185 tons (370,000 pounds), Texas Instruments expects few direct financial benefitsif they
dispose of waste in state-regul ated Subtitle D instead of more stringently regulated Subtitle Cunits. The
financial impact of changing management units will be small because disposal costs for thesetwo types
of unitsdiffer only dightly in Texas.

INCENTIVESFOR WASTE MINIMIZATION

Texas Ingruments has made significant investments in pollution prevention initiatives at the
Sherman plant. The company's philosophy is that in addition to reducing waste costs, pollution
prevention projects usually need to be accompanied by reductions in chemical costs or other benefitsin
order to bejustified, since these projects typically provide alower rate of returnthan other investments.
As a genera guideline, Texas Insruments usually funds only those capital investments that provide a
financia return to the company within 12 to 15 months.

TexasInstruments approachto tracking waste management costsintheir company cost accounting
sysem, may pose barriers to meeting this interna company-wide hurdle for return on financia
investments. The cost of certain hazardous waste inputs, such as solvents, are charged directly to the
manufacturing cost center that requirestheir use. However, some one-timewaste management costs, such
as construction projects, are charged to the Site Facilities Group, and are then allocated to the different
sites through alineitem for facility overhead. Hence, these one-time costs are allocated or linked less

6-5



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

directly to the activity and manufacturing center responsible for generating the waste. Asaresult, some
waste minimization projects may appear lessfinancially attractive, thanif Texas Instruments cal culated
its financial rate-of-return, based on direct activity-based cost accounting.

In spite of this potential barrier to new projects, waste minimization projects which the company
has implemented in the past, have proven successful. The Sherman facility is voluntarily participating
inthe Clean Texas 2000 Program. Under thisprogram, Texas Instrumentshas set agoal of reducing their
RCRA hazardous waste generation by 50 percent by the year 2000, from abaseline year of 1987. By
1996, the Sherman entities already achieved a reduction in quantities of hazardous waste of 60 percent,
even though wafer production has remained at high quantities.

Waste reduction is a priority for each of the firms operating at the Sherman site. Raytheon is
constructing anew wastewater treatment plant for treating chrome-bearing wastewaters. The lump-sum
capital investment cost for this project, including permitting, is estimated between $600,000 and
$800,000. The treatment process employed at the plant will implement a change from the current
continuous systemto a batch process, in which solids will settle to the bottom of the waste tank and will
thenbefiltered out. Thisprocesswill reducethe quantity of sludge generated by one-third to one-quarter
and will increase the concentration of recyclable material s by two to four times, making the dudge more
attractive to recyclers.

The other firms at the Sherman site also have made investments to recycle or otherwise reduce
the amount of waste they generate. Texas Instrumentsisin the process of installing a phosphate removal
system that required an investment of approximately $50,000. In addition, the company plans on using
treated wastewater in the cooling towers and exhaust scrubbers. Texas Instruments anticipates making
a capital investment of $250,000 to $300,000 for collection basins and for transporting water to the
cooling towers.

Each of these investments in new treatment methods will result in the reduction of wastewater
generated and used in the treatment process. Raytheon will use 10,000 to 15,000 gallons per day instead
of the 50,000 gallonsthey currently usedaily. Texas|nstruments hopesto reuse 500,000 gallons of after-
treatment wastewater that has been neutralized and does not contain phosphate. This will amount to
approximately $600,000 i nannual savingsassociated with avoided water intakefromthe City of Sherman
and reduced wastewater discharge costs.

IMPLEMENTATION REQUIREMENTS

Texas Instruments finds the HWIR implementation requirements to be somewhat confusing and
potentially resource intensive. The company believes some of the 1995 proposed HWIR waste testing
and sampling requirements are overly burdensome and expensive, while some of the 1995 proposed
HWIR exemptionlevels are restrictive and cannot be measured given current detectionlimits. Through
public comments and our discussions with waste management staff, Texas Instruments has proposed
recommendations to address their concerns and simplify the rulemaking.
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Sampling and Testing for HWIR Exemptions

HWIR requires generators to test eligible wastestreams multiple times each year. Texas
Instruments i s concerned that the cost of testing HWIR-eligiblewastestreams at a frequency of four times
per year, may offset any financial benefit the company achieves. In order to comply with HWIR'swaste
sampling and testing requirements, Texas Instruments would incur the cost of sending their waste to an
off-site contract laboratory. The Sherman facility does not perform enough analytical testing of waste
to justify investing in an on-site laboratory.

Testing Costs

In Texas Instruments experience, using a contract |aboratory raises two issues -- variability in
lab results and cost. Texas Instruments has noted that for the same types of waste, different |aboratories
report results that vary greatly. Asaresult, the company has contracted all of their sampling analyses
with one laboratory. Texas Instruments faces analytical costs ranging from afew hundred dollars (i.e.,
testing for the presence of certain metals) to over $5,000 per wastestream (i.e., testing to characterize
new wastestreams), depending on the type of waste and the number of wastestreams being analyzed. A
typical laboratory report for one wastestream including scanning for solvents, similar to the sampling
required by HWIR, costs between $1,200 and $1,500. For thetwo wastestreams potentially eligiblefor
HWIR exemption at the Sherman facility, sampling and testing costs could run over $10,000 annually.

In order to lessen the direct financial and administrative burden on generators who remainin
compliance with HWIR, Texas Ingruments recommends that USEPA require testing for exempt
wastestreams only once per year, or every two years, to ensurethey remaineligible. The company feels
that testing should bereduced further for eligible wastestreams that have not undergone process changes,
or if process changes do not affect classification of the waste.

Notification Reguir ements

Texas|nstruments recommendsthat HWIR'snotificationrequirements be simplified. Inparticular,
their suggestions are aimed at avoiding duplication of effort, making the retention time of documentation
more readlistic, and maintaining positive public relations.

They feel that the requirement to submit a complete exemption package to USEPA, as well asto
maintainafull set of the documentationon-site, is unnecessary. Texas Instrumentsfeelsthat substituting
acertificate of submittal to the Agency would avoid this duplication of effort. In addition, a three-year
retentionlimit for HWIR documentation isunrealistic, since most generators retain waste data for much
longer periods of time. Because of litigation concerns, most generators keep documentation of their
wastes indefinitely.

Finaly, Texas Instruments does not endorse the requirement to notify the public through a
newspaper ad of their intention to pursue an HWIR exemption. Such natification, the company feels,
excessively emphasizes the generation of low risk waste and may cause negative public reaction.
Information about Texas Instruments waste is public information and is reported annually inthe Texas
Natural Resource Conservation Commission's annua waste summary.
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HWIR EXEMPTION LEVELS

In addition to sampling and testing requirements, Texas Insruments also suggests revisions to
HWIR's threshol d-type exemption levels. The company supports averaging test results over time to
account for normal wastestream variations, when the results are compared to the exemption levels.
Another method that Texas Instruments endorsesto account for realistic variations in waste isto allow
test results for HWIR éligibility purposes to fall within an 80 percent confidence interval of the
exenmption level. Finally, Texas Instruments feels that the 1995 proposed exemption levels are too
conservative. The company recommends that exemption levels should be detectable and measurable.

OTHER ISSUES

HWIR may be the most promising avenue for Texas Insgruments to gainregulatory relief for their
low-risk wastes in the future. In the 1980's, Texas Instruments also pursued the delisting process as a
way to exempt these wastes from RCRA Subtitle C requirements. The company delisted a chromium
dudge wastestreamat another Texas I nstrument site, but due to highwaste testing and sampling costs, they
allowed the delisting exemption to lapse. Texas Instruments feels that both the delisting process and
HWIR implementation are characterized by cumbersome documentation requirements and high waste
condtituent testing costs.

IMPLICATIONSFOR THE HWIR ECONOMIC MODEL

TexasInstruments, similar to many semiconductor manufacturers, generatesmostly small-quantity
wastestreams that are generally not large enough to redlize significant net cost savings under HWIR.
Hence, the company's cost savings under HWIR will be limited to avoided treatment and disposal costs
associated only with wastestreams for which they seek exemptions. Because Texas Instruments is a
straight forward case, the 1995 HWIR economic model accurately cal cul ates potential financial impacts
(i.e. direct cost savings) for thisfacility.
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OTHER FACILITY (TELEPHONE INTERVIEW) CHAPTER 7

Inadditionto thefivefacility site visits, we conducted telephone interviews with environmental
management staff at an additional hazardous waste generator in the chemical industry. The facility,
owned by PPG Industries, did not feel that HWIR would affect them significantly but provided many
comments on certain aspects of the rulemaking.

PPG INDUSTRIES — LAKE CHARLES, LOUISIANA

Facility Profile

PPG Industriesis amajor producer of commodity chemicalslocated in Lake Charles, Louisiana.
Weinterviewed Mr. Gerald Perry, PPG's Environmental Engineer and the primary staff personat PPG
responsiblefor following the HWIR rulemaking and for ng the potential impacts of the proposed
rule on PPG's Lake Charlesfacility.®® PPG estimates that unless exemption levelsin the 1995 proposed
rule change substantially, no wastestreams generated at the Lake Charlesfacility arelikelyto beeligible
for exemption. PPG generates only four hazardous wastestreams that HWIR could possibly affect.
According to the 1995 BRS database, almost 65 percent of the facility'swastestreams are hazardous, the
magjority of which are non-wastewaters and solvents. The facility generated over 619,000 tons (1.238
billion pounds) of industrial waste in 1995.

I ncentivesfor Waste Minimization

For PPG, the direct financial incentives for investing inwaste minimization projects that would
reduce waste toxicities and possibly create additional wastestream exemptions under HWIR, are
especially weak right now -- the difference between Subtitle C and Subtitle D treatment and disposal
costs is ssimply not significant enough. PPG states that the commercia industrial waste incineration
market in the southern US is quite depressed (as of 1997), and as mentioned above, the Lake Charles
facility faceslow waste transportation costs. If the unit costs of commercia waste incineration were an

% PPG's Lake Charles facility produces only chlorine derivatives.
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order of magnitude higher, additional waste minimization or pollution prevention projects might make
financial sense for PPG.

PPG has, however, implemented waste minimization projects in response to regulation. For
example, in response to the Third ThirdsLDR rule on mercury, PPG invested in mercury recovery units
that reduced quantities of mercury-bearing wastes from their facilities by 80 percent. This project
required a one-time capital investment of about $7 million. PPG is still evaluating other waste
minimization opportunities. These opportunities are focused more on a goa of reducing to zero the
quantity of wastes carrying potentially recoverablematerials, e.g., wastesthat may be used asfeedstocks,
thanon creating new HWIR exemptions by reducing toxicities. Again, PPG emphasizesthat potential cost
savings attributable to additional HWIR exemptions are not large enough to warrant assuming even
marginal additional risk.

Generally, PPG does their capital budgeting or break-even analysis of waste minimization
projects on a per facility basis. However, operations between PPG's facilities that produce chlorine-
based products are so closely integrated that it can be difficult to separate out the cost of waste
minimization projects by individual facility.

Liability and | mplementation | ssues

PPG is arelatively conservative firm that actively manages risk, especially with respect to
potential environmental liabilities. Despite the fact that afew wastestreams at the Lake Charlesfacility
may be close to qualifying for HWIR exemptions, "...PPG already has enough Superfund sites," and thus
is not willing to send any wastestreams that may exhibit significant variability in constituent
concentrationsto Subtitle D facilitiesfor treatment or disposal.*® They have concernsabout the potential
liability associated with HWIR exempt waste. For example, the ash residuals from PPG's mercury
recovery unitswhicharetested once ayear for mercury, could potentially meet the 1995 proposed HWIR
exemption level for mercury in non-wastewaters of 0.6 ppm. If the actual concentration of mercury in
the exempt waste subsequently tested at 1.0 ppm, PPG feels they would be fully liable for any adverse
impacts resulting fromdisposal of thesewastesina Subtitle D unit. PPG feelsthat testing wastestreams
just once a year would not provide sufficient protectiveness.

For PPG's Lake Charlesfacility, the costs of transporting hazardous waste to the nearest Subtitle
Cfacility arecurrently quite low; thusthey estimate that the potential cost savings attributableto avoiding
Subtitle C disposal costs under HWIR, are too insgnificant to justify taking on the additional risks
associated with Subtitle D disposal of exempt wastes.®

6 Mr. Perry noted that PPG's single largest liability isa Superfund liability associated with
achrome waste site innorthernNew Jersey. The magnitude of PPG'sliability for thissiteisin®...the
tens of millions of dollars...."

5" PPG has devel oped aclose partnership with alandfill company | ocated withinone half-hour
of the Lake Charlesfacility.
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Other Issues
Influence of MACT Standards
PPG hasthreeto four on-site industrial waste incineratorsthat may be affected by the combustion

MACT standards.>®® Theseincinerators use 20-year old technology and may not meet the more stringent
MACT standards; installing scrubbers may be the best aternative for these incinerators.

%8 PPG also has the only incinerator permitted under the Toxic Substances Control Act in
Louisiana.
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LESSONSLEARNED CHAPTER 8

According to the generators we interviewed, HWIR is apotentially powerful tool for creating a
more rational and efficient system of hazardous waste regulation. However, these generators fedl that
HWIR, as proposed in 11995, has many limitations that will inhibit its effectiveness as a deregulatory
tool, and they provided many suggestions for improving the rule. This chapter provides a summary of
these suggestions, as well as other "lessons learned” from generators experiences with HWIR and the
RCRA program.

It isimportant to note that the group of facilitiesthat participated in the industry case studies are
not representative of the universe of hazardous waste generators. On average, they are much larger, in
terms of both firm size and quantities of waste generated, than the vast mgority of generators.
Additionally, they have spent considerabl e time and resources researching the rulemaking, understanding
its potentia impactsontheir facility, and providing commentary to industry associations. Thus, they have
formulated in-depth understandings and strongly held views about many aspects of the rule. The extent
to which their views are representative of other generators is uncertain; however, their concerns strike
a number of common themes and appear equally applicable to both small and large generators. We
present these themesbel ow as outstanding questions or issues, and al so present generator attitudes about
these issues.

1 Dogeneratorsface substantial barriersto demonstrating achievement of the 1995 proposed
HWIR exemption levels?

* A key concern expressed by many interviewees is that the waste eligibility sampling and
testing requirements, i nconjunctionwith the 1995 proposed threshol d-typeHWIR exemption
levels, are not designed to account for variability in wastestreams, constituents, sample
matrices, and testing methods. As a result, generators feel that only wastestreams that
consistently measure well below HWIR exemption levels could be assured of maintaining
an exempt status, and would avoid potential liability from testing at constituent levels
regulated under RCRA Subtitle C at alater point in time.

» Based on this concern, generators interviewed advocate that USEPA provide them with

more flexibility in terms of sampling and testing. They provided the following as example
of approaches that may give them more flexibility while maintaining protectiveness:
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— Using measurements of constituent concentrations that are based
on a rolling average or a confidence interval to certify
exemptions.

— Using engineering knowledge about what constituents are likely
to bepresent intheir wastestreams to reduce the amount of testing
required, rather than testing for the full list of constituents.

» Large-quantity generators seem somewhat less concerned with the overall frequency of
waste sampling and testing required, compared to smaller facilities and facilities that
primarily generate small-quantity wastestreams. For one large facility in particular, the
upside direct financial benefit of realizing one or more HWIR exemptions, may be
significant enough such that seeking an HWIR exemption is a good financial investment,
regardless of HWIR waste testing costs.

2. Despite these barriers, will generators find financial benefits to support their decision to
seek HWI R exemptions for wastestreams that qualify?

» The primary anticipated impact from HWIR once it isfinalized, isin the formof financial
benefitsto industry, fromavoiding RCRA Subtitle C industrial waste trestment and di sposal
costs. By realizing HWIR exemptions on certain wastes, however, a small subset of
generators may also avoid requirements to upgrade existing and future on-site Subtitle C
treatment units. In particular, extensive capital upgrades may be necessary for some
facilities with on-dite incinerators to meet USEPA's anticipated combustion MACT
standards. If HWIR allows even afew facilitiesto avoid thistype of capital upgrade, cost
savings attributable to this may be large.

* Although HWIR is deregulatory, gaining an HWIR exemption can be a costly investment.
Expenditures for sampling and testing of waste, especially for large or complex
wastestreams, could be significant and thereby reduce cost

savings associated with HWIR wastestream exemptions. For many generators, if
the cost savings associated with exemptions do not meet certain thresholds for
financia return on investment, they will not pursue them.

* Aninteresting related point is that the cost accounting systems used by firms, are not always
designed to provide information about the true direct costs of waste management. For these
firms, the direct costs of waste management or environmental management activities are
often lumped into corporate or facility overhead. As aresult, projects that would create
reductions in waste management costs to a company, appear less financialy attractive,
because they are not credited with some of these costs savings. A few of the firms
interviewed are just beginning to explore refinements to these systems to account for
environmental management activities.
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3. Evenif it’sfinancially attractive to seek an HWI R exemption, arethereother concernsthat
might influence the likelihood that generators will pursue exemptions?

» Dueto concerns about potential future Superfund liabilities, somefirms— particul arly those
that generate significant quantities of hazardous waste or especially toxic waste — state that
they would not treat or dispose of HWIR exempt waste in the Subtitle D non-hazardous
waste sysem. These generators assert that they will continue to use Subtitle C units for
waste treatment and disposal indefinitely. In addition, anumber of generators mentioned
that the price of Subtitle Cincinerationintheir regional marketis currently so low, suchthat
the opportunity cost of using this marginally more expensive option is not significant,
relative to the risks associated with using Subtitle D disposal for waste previously defined
as hazardous.

» Because of liability and other concerns, there is a trend among very large generators,
particularly inthe Chemicalsand Allied Productsindustry, towards maximizing the quantity
of waste managed on-site. These firms generally exhibit a very strong preference for
managing waste on-site, and perform extensive due diligence and auditing of any off-site
TSDFs and contract laboratories that receive their wastes. This trend suggests that the
upper-bound of treatment and disposal cost savings associated with HWIR exemptions may
belower thaninitially anticipated because on-site costs are typically lower thanthe off-site
prices used in the HWIR economic mode.

* Most large generatorsinterviewed consider the ability to claim areduction in their rate of
hazardous waste generation as a result of an HWIR exemption, to be a significant and
tangible, albeit non-financial, benefit.

4, Does HWIR substantially increase incentives for pursuing additional waste minimization
projects (i.e., toxicity reductions)?

* In the last decade, many generators have implemented the most cost-effective waste
minimizationprojectsat their facilities. Achieving further reductionsin wastetoxicitiesor
quantities, even for individual constituents, is often very difficult. Facilities have limited
flexibility due to amyriad of constraints such as physical limits on production processes,
customer needs, other federal and state environmental regulations, and public perceptions.

* Ingenerd, generators fed that the relatively high costs of implementing exemptions make
many HWIR waste minimization projects less attractive than initially anticipated. Asa
result of strict capital budgeting thresholds, generators may choose to not pursue HWIR
exemptions if the net financial benefit is less than that of other investment opportunities
within the corporation.

5. How does the delisting program affect generators’ decisions about pursuing exemptions
under HWIR?
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* Generator attitudes about the efficacy and value of seeking a delisting for low-risk
wastestreams vary significantly based on their own experiences with USEPA regiona
offices during the RCRA hazardous waste delisting process. There isagenera sentiment
that USEPA has pulled back on resources devoted to processing delisting petitions.
Nonethel ess, some generators stated that they will seek delistings for their wastestreams if
the find HWIR rule does not providerelief for the wastestream they consider to pose low
risks to human health and the environment.

6. What do our findings imply about USEPA's 1995 approach to the HWIR rule?

* A small-quantity generator interviewed feels that the 1995 proposed HWIR rule is too
complex, and in particular, that the implementation requirements are difficult to understand
and to apply. Unlike many larger generators that are Fortune 500 firms, they have few
resources to devote to monitoring the status of the HWIR rulemaking. At these types of
firms, one staff person or engineer is often responsible for all other environmental
management issues in addition to solid wasteissues. Smaller generators such as the one
interviewed sometimes seek information regarding important USEPA rulemakings
informally from other, larger facilities, industry associations, or other industry contacts.

* In addition, many generators interviewed consider the public notification requirement for
implementationto be of little value, and feel that it may indeed cause undue concern among
the public, which typically reacts strongly to issues dealing with hazardous waste.

» Finally, thereis genera sentiment among small generatorsthat HWIR inits 1995 proposed
form is primarly designed to benefit large facilities that generate large wastestreams.

7. What do our findings imply about the assumptions and decision rules used in the 1995
HWIR Process Waste Economic Model, developed for estimating economic impacts?

» The assumptions and decisions used in the 1995 HWIR economic model will generate
reasonably accurate estimates of economic impacts for most generators seeking HWIR
exemptions. For large generators and wastestreamsthat will account for alarge proportion
of cost savings nationally, however, the 1995 model probably can be improved. In
particular, the model could first be refined to account for specific facilitiesthat may avoid
significant capital investmentsto upgrade on-site treatment unitsasaresult of HWIR. While
there may be only afew suchfacilities nationwide, they may account for large cost savings.
Second, the model could incorporate an assumption to address generators concerns
regarding potential future liabilities associated with exempt wastestreams. A reasonable
approach to modeling this trend may be to assume that some proportion of generators
continue to manage exemptwastestreams inthe RCRA Subtitle C system, to avoid perceived
waste management liabilities.
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