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SECTION 1
EXECUTIVE SUMMARY

1.1 I ntroduction

This report estimates the economic and financial effects and the benefits of
compliance with the proposed effluent limitations guidelines and standards for the
Centralized Waste Treatment (CWT) industry. The Environmental Protection Agency (EPA)
has measured these impacts in terms of changes in the profitability of waste treatment
operations at CWT facilities, changes in market prices of CWT services, and changesin the
quantities of waste managed at CWT facilitiesin six geographic regions. EPA has also
examined the impacts on companies owning CWT facilities (including impacts on small
entities), on communities in which CWT facilities are located, and on environmental justice.

EPA examined the benefits to society of the CWT effluent limitations guidelines and
standards by examining cancer and non-cancer health effects of the regulation, recreational
benefits, and cost savingsto publicly owned treatment works (POTWSs) to which indirect-
discharging CWT facilities send their wastewater.

EPA also conducted an analysis of the cost-effectiveness of the regulatory options,
which was published separately in areport entitled, “ Cost-Effectiveness of Proposed Effluent
Limitations Guidelines and Standards for the Centralized Waste Treatment Industry.”

The effluent limitations guidelines and standards will directly impact the costs and
pollutant discharges of CWT facilities that discharge wastewater directly or indirectly to
surface water. To estimate these impacts, EPA gathered dataon CWT facilities, the
companies that own them, the communities in which they are located, the waterbodies into
which they discharge, and the populations exposed to their effluent. Section 1.2 describes the
data used for the analysis.
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1.2 Sour ces of Data

In 1990, EPA distributed a questionnaire to a census of 452 CWT facilities under the
authority of Section 308 of the Clean Water Act. The questionnaire requested both technical
and economic information from the CWT facilities. Technical data collected by the
guestionnaire characterized the quantities of waste accepted off-site into the waste treatment
and recovery operations at each facility, the treatment technologies in place at baseline, and
the baseline pollutant releases. The economic and financial section of the questionnaire
(shown in Appendix A) characterized the facility CWT costs, revenues, and profits, RCRA
permitting costs, commercia status, employment, and company ownership. Based on the
responses to the questionnaire, EPA proposed effluent limitations guidelines and standards
for the industry in 1995. Comments on the proposed rule led the Agency to reexamine the
scope of the regulation and to consider severa additional control technologies. Of critical
importance was the identification of alarge number of oil recovery facilities that EPA
believed should be in scope of the regulation. Thus, EPA modeled their oil recovery
operations and estimated the impacts on these facilities of complying with the 1995 proposal.
This information was published in the Federal Register in aNotice of Data Availability in
1996. Comments on the NOA, together with the comments on the proposed rule, led EPA to
decide to repropose effluent limitations guidelines and standards. This report analyzes the
costs, impacts, and benefits of the reproposed rule. The analysisis based on datafor 145
CWT facilitiesthat provided data, and is scaled up to reflect the estimated universe of
211 CWT facilities. In addition to the 211 (scaled up) facilities for which EPA has data, EPA
estimates that there are 12 additional CWT facilities for which it does not have adequate data
for modeling. Thus, of the estimated universe of 223 facilities, EPA’s analysisincludes 211
facilities. The remainder of the documents based on the 211 facilities for which modeling
was done.

To conduct these analyses, EPA employed the questionnaire data for facilities
included in the 1995 proposal, modeled facility data as amended to reflect the comments
received on the NOA for the newly included oil recovery facilities, together with publicly
available information on the companies owning CWT facilities, the populations and
demographic characteristics of the communitiesin which they are located, the characteristics
of the waterbodies into which their effluent is discharged, and the characteristics of
populations exposed to their effluent.
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1.3  Profileof thelndustry

EPA estimates that in 1995, there were 211 CWT facilities that accepted waste from
off-site generators for treatment or recovery. The wastes sent to CWT facilities tend to be
concentrated and difficult to treat, and include process residuals, process wastewater, and
process wastewater treatment residual s such as treatment sludges. CWT facilities discharge
high concentrations of some pollutants either into surface water or to POTWSs. Of these 211,
all but four accept at least some waste on acommercial basis. Sixty-one facilities accept
metals waste for treatment or recovery, 168 accept oily waste for treatment or recovery, and
25 accept organic waste for treatment or recovery. Of the 211 facilities, 14 are direct
dischargers, 153 are indirect dischargers, and 44 are zero dischargers.

The demand for CWT services comes from manufacturing plants in many industries,
whose manufacturing activities produce not only output but also waste. Much of this demand
has resulted from increasingly stringent environmental regulations affecting the generator
facilities. Rather than develop the waste management expertise themselves, many generators
have chosen to rely on the services of waste management professionals. In recent years, the
emphasis on waste minimization and pollution prevention has resulted in an overall decrease
in the quantity of waste sent off-site for treatment and/or recovery, according to data from
EPA’s Toxics Release Inventory. Because substitutes for CWT services are limited, EPA
assumes €l asticities of demand that range from -0.5 to -1.5.

Table 1-1 shows the baseline quantities of waste managed in each of the five types of
commercial CWT operations analyzed by EPA. The largest number of facilities and the
largest quantities of waste managed arein the oils subcategory. Overall, EPA estimates that
CWT facilities accepted approximately 2.2 billion gallons of waste from off-sitein 1995.

Commercial CWT facilities are located throughout the U.S. Based on the
characteristics of wastewater, and information provided by CWTs about the location of their
customers, EPA assumed markets for CWT services were regional, and defined marketsin
six geographic regions which are assumed in the model to be completely independent. The
markets are further subdivided by baseline waste treatment costs, assuming that treatment
cost differences reflect differences in the types of waste being treated or recovered. The
number of CWT facilities offering a particular type of CWT servicein aregion varies from
zero to 31. Depending on the number of CWT facilitiesin a specific waste treatment or
recovery market, market structure is modeled as monopoly, duopoly, or perfect competition.
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Table 1-1. Baseline Number of CWT Facilities and Basdline Quantities of Waste for
Commercial CWTs, 1995

Total Quantity

Number of Facilities (103 gal/yr)
Metals Recovery 9 55,814
Metals Treatment 56 554,529
Oils Recovery 156 569,873
Oils Treatment 123 442,359
Organics Treatment or Recovery 25 95,382

Company data are available for 118 of the 145 facilities providing data. These
118 facilities are owned by 87 companies. For the remaining 27 CWT facilities, EPA
assumed that company revenues and costs are equal to the revenues and costs from their
CWT operations. These 27 CWT facilities are owned by 27 companies. The company-level
analysisis based on 114 companies. After scaling up, EPA estimates that the 211 CWT
facilities are owned by 167 companies. Of these, about half (82) have revenues less than
$6 million, and are therefore characterized as small businesses. It should be noted that the
assumption that company revenues are equivalent to CWT revenues for the 40 (scaled
up) companies without company data may understate their revenues and therefore overstate
the number of small businesses. At baseline, companies owning CWTs are generally
profitable, although 12 companies are unprofitable.

EPA also examined the baseline environmental impacts of the CWT industry. Over
180 hazardous chemical compounds have been detected in the discharges from the 119 CWT
facilities whose discharges were modeled. The pollutants include metals such as arsenic,
chromium, and lead, and organic compounds such as benzene and toluene. Of the pollutants
detected at baseline, 3 are known human carcinogens and another 21 are considered probable
or possible carcinogens. Almost half of the pollutants are systemic toxicants for humans, and
nearly all are considered hazardous to aquatic life.
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To analyze water quality impacts, EPA characterized the reaches into which CWT
pollutants are discharged. Of 87 reaches modeled, 77 are in urban areas, and 38 have fish
consumption advisoriesin effect.

1.4 Annualized Costs of Compliance

EPA is proposing effluent limitations guidelines and standards for direct discharging
CWT facilities based on Best Practicable Control Technology Currently Available (BPT),
Best Conventional Pollutant Control Technology (BCT), Best Available Technology that is
Economically Achievable (BAT), New Source Performance Standards (NSPS) based on the
best available control technology that can be demonstrated. For indirect dischargers, EPA is
proposing Pretreatment Standards for Existing Sources (PSES) and Pretreatment Standards
for New Sources (PSNS). EPA examined three control options to reduce the discharge of
pollutants from the metals subcategory of the CWT industry, which are referred to as Metals
Options 2, 3, and 4. Option 4, which includes batch precipitation, liquid-solid separation,
secondary precipitation, and sand filtration, is being proposed as BPT. EPA aso examined
three control options for cyanide destruction, and EPA is proposing Cyanide Option 2
(alkaline chlorination at specific operating conditions). EPA examined four control options
to reduce the discharge of pollutants from the oils subcategory. EPA is proposing BPT, BCT,
PSES, PSNS, NSPS, and BAT controls based on Qils Option 9, secondary gravity separation
and dissolved air flotation (DAF). EPA examined two control options to reduce the
discharge of pollutants from the organics subcategory, and is proposing controls based on
Organics Option 4, equalization and biological treatment, for the organics subcategory.

Complying with the proposed regulation will increase the costs of CWT facilities.
EPA estimated lump-sum capital, land, and RCRA permit modification costs and annual
operating, maintenance, monitoring, and record-keeping costs. Table 1-2 shows the costs of
complying with the proposed regulatory option. Annualized costs are shown both before and
after accounting for tax savings associated with investmentsin capital equipment and
operating costs.

15 Facility Impacts

EPA analyzed the impacts of these costs on affected CWT facilitiesusing a
mathematical model of the facilities and regional CWT markets. Complying with the
proposed regulatory option increases the cost of direct and indirect discharging CWT
facilities. They respond by increasing the prices at which they accept waste. Overal, the

1-5
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Table 1-2. Costsof Complying with the Combined Regulatory Option (10° $1997)2

Total Lump- Total Annualized Costs Total After-Tax
Costs Sum Costs Before-Tax Savings Annualized Costs’
BPT/BAT Costs 5.32 4.31 2.68
PSES Costs 50.4 30.8 17.2
Total Costs 55.7 35.1 19.8

2 Costs are scaled up to reflect the estimated universe of CWT facilities.
P Costsinclude the cost of modifying RCRA permit where appropriate.

prices of CWT services increase and the quantity of waste accepted by CWTs decreases. The
increased prices for CWT services results in higher revenues for CWT facilities. EPA
computed the profitability of each CWT operation based on the estimated increasesin CWT
costs and revenues. Operations for which estimated with-regulation costs exceed estimated
with-regulation revenues are unprofitable, and are assumed to shut down. If all the affected
CWT operations at afacility are estimated to shut down, EPA considers this afacility
closure. Table 1-3 shows the estimated process and facility closures by discharge status.

EPA estimates that nationwide, 461 jobs will be lost at CWT facilities experiencing
reductionsin CWT operations or closures of processes or facilities. Thisreductionin
employment is expected to be partially offset by the increases in employment required to
operate the controls at affected CWTs. EPA estimates that 97 full-time equivalent employees
will be required to operate the controls, which would offset more than afifth of the projected
job losses from market adjustments.

1.6  FirmImpacts

EPA analyzed impacts on firms owning CWT facilities by analyzing changesin
company profits and return on investment. For 66 companies, profit margins declined as a
result of the regulation. Thirty-three of the companies experiencing lower profit margins are
small firms. For 34 companies, profit margins increased, because their revenues are
projected to increase by more than their costs. Twenty-one of the 41 companies projected to
experience increased profit margins are small firms. Finally, two companies are projected to
experience no change in their profit margins due to the regulation.

1-6
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Table 1-3. Process and Facility Closuresat CWT Facilities, by Discharge Status®

Process Facility
Discharge Status Closures Per centage Closures Per centage
Direct Dischargers 3 13% 2 14.3%
Indirect Dischargers 15 5% 15 9.8%
Zero Dischargers 0 0.0% 0 0.0%

& Data are scaled up to account for the entire universe of CWT facilities.

1.7  Community mpacts

EPA measures impacts on communitiesin which CWT facilities are located by
estimating the change in community employment that is projected to result from the
regulation. CWT facilities that reduce the quantity of waste they treat, close processes, or
close CWT operations completely, are estimated to experience reduced employment. This
reduction in employment is projected to result in additional employment lossesin the
community as the displaced CWT employees reduce their spending, and this generates
additional job losses. EPA made the most conservative assumption, that all job losses would
occur within the community where the CWT islocated. Sixty-nine communities are
projected to experience no change in employment or an increase in employment. Forty-two
communities are projected to experience a decline in employment of less than 0.2 percent.
No community is projected to experience aloss in employment of more than 0.9 percent of
baseline employment.

EPA also examined the demographic characteristics of the communitiesin which
CWT facilities were located, to assess the distributional and environmental justice impacts of
the regulation. Perhaps because many CWTs are located in industrial urban areas,
popul ations in the communities in which they are located have, on average, higher
proportions of low income residents and people of color than the states in which they are
located or the country asawhole. EPA examined community employment impacts to ensure
that communities of color and relatively low-income communities are not experiencing
disproportionately high impacts. Of the 37 communities experiencing more than one job
loss, 30 are predominantly low-income or minority. However, the employment |osses are at
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most 0.67 percent of baseline employment, so EPA does not believe that significant adverse
employment impacts will occur in communities of color or communities with arelatively
large share of poor residents.

To assess the environmental justice impacts of the CWT regulation, EPA examined
the benefits experienced by communities adjacent to the surface water bodies into which
CWT facilities discharge their wastewater. These are largely, but not entirely, the same as
the communities in which the CWT facilities are located. EPA assumed that all the benefits
of the regulation are experienced by residents of the counties adjacent to the reaches
projected to be less polluted due to the regulation. Seventeen of the 32 communities with
relatively high minority or low income populations are projected to experience quantified
benefits due to the regulation. Thus, the CWT effluent limitations guidelines and standards
are projected to improve environmental justice, by reducing the exposure of these
communities’ populations to pollutants discharged by CWTSs.

1.8  Final Regulatory Flexibility Analysis

EPA’sinitial assessment of the possible impact of options being considered on small
CWT companies showed that some options might have significant impacts on some small
CWT companies. Thus, EPA performed an initial regulatory flexibility analysis (IRFA) and
convened a Small Business Advocacy Review (SBAR) panel to collect the advice and
recommendation of small entity representatives (SERs) of CWT businesses that would be
affected by the proposal. For the final rule, EPA conducted afinal Regulatory Flexibility
Anaysis. EPA estimates that 82 companies owning CWTs have revenues less than $6
million per year, and are considered small companies for this analysis. Of these, 63 own
discharging CWT facilities and may incur increased costs due to the regulation. EPA has
evidence that the number of affected small businesses may be overstated, because of trendsin
the CWT industry since the data were collected, and because facility data were used to
represent company data for companies for which no data were available. However, these
data are the most complete available for these companies and are consistent with the
technical and economic characterization used in the analysis.

EPA considered a number of measures to mitigate the impact of the proposed rule on
small businesses, including relief from monitoring requirements and other regulatory relief
for indirect dischargers, and aless stringent NSPS for the metal s subcategory. In addition,
EPA considered two general options that would mitigate the impacts of the regulation on
small entities. First, EPA proposed regulatory options that were in the form of effluent
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limitations guidelines and standards, not specific requirements for design, equipment, work
practice, or operational standards. Second, the Agency considered |ess stringent control
options for each of the treatment subcategories than were originally proposed in 1995.

Of the 56 small companies for which EPA has reliable data on baseline profits, 44
own indirect discharging facilities. Fourteen of these are projected to experience increasing
profit margins as a result of the proposed regulatory option, and 28 are projected to
experience decreased profit margins. Overall, small companies are projected to fare better
than either medium sized or large companies. EPA also examined the potential impacts of
the regulatory relief options, and concludes that the analysis does not support the need for a
limitation. EPA is concerned that, by limiting the scope of the proposed rule based on one of
the regulatory relief scenarios, EPA might actually be encouraging ineffective treatment at
the expense of effective treatment. Thus, despite considering a variety of potential
limitations to mitigate small business impacts while still preserving the benefits of therule,
EPA was unable to identify a single effective solution to incorporate into the regulation.

19 Cost-benefit Analysis

EPA examined the costs and benefits to society of the proposed effluent limitations
guidelines and standards. The socia costs are defined as the change in consumer and
producer surplus as aresult of the regulation. Table 1-4 summarizes the estimated social
costs of the regulation. It should be noted that “consumer” in this case actually means
customer, because CWT services are intermediate goods, sold to producers of other goods
and services.

Table 1-4. Estimated Aggregate Cost to Consumersand Producers

Changein Value

Social Cost Component ($10° 1997)
Change in Consumer Surplus -$30,137
Change in Producer Surplus $4,140
Sum of Changesin Consumer and Producer Surplus -$25,997
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The Agency estimates that, overall, producers and consumers of CWT services will
lose approximately $26 million in social welfare as aresult of the proposed regulation.
EPA’s analysisindicates that, overall, the industry will experience increased profitsasa
result of the regulation, but that this will be more than offset by the increased costs incurred
by customers, due to the increased prices charged for CWT services.

Because the market model analyzes impacts based on after-tax costs of compliance,
the above values do not include all of the social costs of the proposed rule. In particular, they
do not include the costs to government. EPA estimates government’ s share of the costs of
the proposed rule to be approximately $17.9 million. Thus, the total cost of the proposed rule
is estimated to be approximately $43.9 million.

The proposed effluent limitations guidelines and standards for the CWT industry
would reduce pollutant discharges to surface water by approximately 167.7
(estimated—uwaiting for confirmation from Tt) million pounds per year of conventional
pollutants and 189 million pounds per year of toxic and nonconventional pollutants. This
reduction in pollutant loadings will lead to improvements in both the instream water quality
and the health of ecologica systemsin the affected waterbodies. In addition, POTWs are
expected to experience reductions in sludge disposal costs.

To estimate the benefits of the proposed effluent limitations guidelines and standards,
EPA first estimated the changes in ambient water quality and related ecosystems that would
result from the reduction in releases. Then, EPA estimated and valued reductions in cancer
and non-cancer health effects, improvements in recreational fishing, and cost savings for
POTWs. Table 1-5 summarizes the EPA’ s benefits estimates.

There are uncertainties and limitations inherent in both the estimated costs and
benefits, which may have led to either underestimating or overestimating their values. More
important than these uncertainties for the benefits estimation is the fact that data limitations
prevented EPA from quantifying or valuing many other categories of benefits, including
benefits to near-stream recreation, commercia fishing, and diversionary users of affected
waterbodies, as well as nonuse benefits. The Agency is certain that the benefits estimatesin
Table 1-5 are only a subset of total benefits. Thus, EPA is confident that the benefits of the
proposed regulation justify its costs.
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Table 1-5. Annual Benefits of the Proposed Effluent Limitations Guidelines and
Standards

Estimated Range of Benefits

Benefits Category ($10° 1997)
Reduction in Cancer Incidence from Fish Consumption $76,000 — $412,000
Reduction in Lead-Related Health Effects from Fish $488,000 — $1,586,000
Consumption
Recreation Value of Reducing AWQC Exceedances $1,227,000 — $3,490,000
Reductions in Sludge Disposal Costs $136,000 — $845,000
Sum of These Benefits Categories $1,927,000 — $6,333,000
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SECTION 2
DATA SOURCES

EPA collected the data used to profile the CWT industry and to analyze the impacts of
the effluent limitations guidelines and standards from a variety of sources. These include a
census of the industry conducted in 1991, comments on the original proposal and the Notice
of Data Availability (NOA), the Toxics Release Inventory (TRI) database (EPA, 1991-1995),
and publicly available information, such as financial databases. This section describes the
data sources and how they were combined to provide a baseline characterization of the CWT
industry and markets. Appendix A provides additional detail about the data sources.

2.1 DatafromtheWaste Treatment Industry Questionnaire

In 1991, EPA collected data from facilities believed to be in the CWT industry
through the Waste Treatment Industry Questionnaire (henceforth to be referred to as the
questionnaire) (EPA, 1991)." The questionnaire collected technical information for 1989 and
economic information for 1987, 1988, and 1989 under authority of Section 308 of the Clean
Water Act (CWA). Of the 452 facilities receiving the questionnaire, EPA determined that
363 did not treat or recover materials from industrial waste received from off-site. Of the
89 that did treat or recover materials from industrial waste received from off-site, four
facilities were considered out of scope because they received off-site waste only through a
pipeline from adjacent facilities. The remaining 85 facilities were ultimately determined to
be within the scope of the effluent limitations guidelines and standards at that time.

Technical data collected from these facilities included the quantities of waste they
received from off-site for management in various CWT operations, current treatment
technologies, and current releases.

*Appendix A of EPA (1995) contained a copy of the questionnaire instrument. It is also included in Appendix A
of thisreport, along with a copy of the Facility Information Sheet provided to each NOA facility with EPA’s
estimated data for that facility.
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Economic and financia data collected from these facilities included prices for
wastewater treatment of different waste types,

facility employment,

costs and revenues for each CWT operation,

information on commercial status of CWT operations at the facility,

Resource Conservation and Recovery Act (RCRA) permit modification costs, and

limited financial information for the companies owning the CWT facilities.

Most respondents provided data for the years requested: 1987, 1988, and 1989. However,

some facilities had not been in operation during a part of that period, so they provided data
for other years. The Agency conducted a careful review of the responses to ensure that the
data used to devel op the effluent limitations guidelines and standards were as complete and
accurate as possible.

2.1.1 Data Modifications and Corrections

The Agency’ s quality assurance/quality control for the questionnaire data involved
several discrete steps: reviewing the questionnaire responses for completeness and internal
consistency, contacting the facilities for additional information or clarification, comparing
responses from the technical and economic sections of the questionnaire, and adjusting the
data to make the economic and financial data consistent with the technical data.

The Agency reviewed the individual questionnaire responses to ensure that they were
complete and internally consistent. EPA contacted facilities to verify and correct responses
that were either incompl ete or appeared incorrect. After completing this quality assurance/
quality control procedure, the Agency made further adjustments to correct for remaining
discrepanciesin the data. These adjustments required

matching the time period for the technical data and the time period for the
economic data as closely as possible;

reassigning costs and revenues for waste treatment operations so that they
matched the waste treatment operations reported in the technical section of the
guestionnaire; and

adjusting economic data reported to the base year of the analysis, using the
producers price index.
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In addition, five facilities did not respond to the economic and financial section of the
guestionnaire. Cost data were generated for these facilities, based on asimple statistical
analysis of datafor facilities that had responded. Revenues were generated by multiplying
the price of the services offered times the quantities they reported in the technical sections of
their gquestionnaires.

Since the 1995 proposal, EPA has made substantial changes to the scope of the
regulation. Section V of the preamble to the rule discusses these changes. The Agency has
determined that several other facilities that were considered in scope for the 1995 proposal
are no longer in scope, because they no longer conduct CWT operations. These were
removed from the analytical database.

When these adjustments were complete, the Agency had a database of information for
76 facilities that included quantities and flows of waste within the CWTs from the technical
section of the 1991 questionnaire and associated costs, revenues, and employment at the
CWTs from the economic questionnaire.

2.1.2 Additionsto Data Since Original Proposal (NOA Facilities)

Comments on the 1995 proposal indicated that alarge number of oil recovery
facilities, which had been considered out of scope, were in fact subject to the regulation. To
analyze the impacts of the regulation on these facilities, the Agency devel oped baseline data
for these facilities using the following data: publicly available facility employment data, data
for smilar facilities from the questionnaire, and information provided by the National
Association of Oil Recyclers (NORA), an industry trade association. The Agency estimated
waste flows at the facilities, baseline costs and revenues for oil recovery and oily wastewater
treatment, and costs to comply with the effluent limitations guidelines and standards and then
analyzed the economic impacts of the rule on these facilities. The results of these analyses
were published in the Federal Register inaNOA (EPA, 1996). To ensure that all the subject
facilities were aware of the information and had the opportunity to comment on the data (and
correct any errors), the Agency prepared Facility Information Sheets describing the data used
for each facility and sent them to the oil recycling facilities.? Many of the facilities responded
to the NOA with comments and corrections. Based on the data received, the Agency
identified 69 oil recovery facilities that were subject to the regulation. For these, the Agency

2Appendix A of this document contains a copy of the Facility Information Sheet form mailed to each facility to
inform them of the NOA and the data being used to characterize their facility.
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has data on the quantity of oily waste and oily wastewater accepted from off-site, quantity of
oil recovered, quantity of wastewater discharged, facility operating costs and revenues, and
employment. The data used are those generated to analyze the economic impacts of the
effluent limitations guidelines and standards.

2.2 Data Sour ces for Demand Char acterization

Datato characterize the demand for CWT services come primarily from the TRI, an
annual EPA data collection effort that reports quantities of toxic chemicals released by
manufacturing facilities. Among other types of releases, the generating facilities are asked to
report quantities of waste sent off-site for treatment or recovery.

2.3 Data Sourcesfor Market Characterization

Data used for the market characterization comprise the data from the 1991 Waste
Treatment Industry Questionnaire and data from the NOA database. Facilities were assigned
to markets based on their locations, the types of CWT operations on-site, and the per-gallon
costs of treatment or recovery for those operations. Depending on the number of facilitiesin
each market, the markets were characterized as monopolistic (one CWT service provider),
duopolistic (two CWT service providers), or perfectly competitive (three or more CWT
service providers).

2.4  Data Sourcesfor Company Analysis

Data were collected from several sources to profile the companies owning the CWT
facilities. These sourcesincluded the Waste Treatment Industry Questionnaire; data
developed for the NOA, as corrected by comments on the NOA data; Dun and Bradstreet’s
Dun’s Market Identifiers (1997) on-line database; the Securities and Exchange Commission’s
EDGAR database (SEC, 1997); and other financial databases.
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SECTION 3
BASELINE CONDITIONSAND INDUSTRY PROFILE

This section describes the conditions affecting the CWT industry in the absence of
regulation. The industry profile section provides an overall description of the CWT industry
and the markets for CWT services. Following the industry profileis adiscussion of the
environmental impacts of the CWT industry at baseline.

3.1 Industry Profile

This section profiles the CWT industry by describing the baseline conditions
characterizing facilities supplying CWT services, the companies that own CWT facilities, the
demand for CWT services, and the markets for CWT services. The baseline represents the
conditions in the CWT industry in the absence of the regulation. Thus, baseline conditions
form the basis for comparison with the projected conditions for these entities when the
regulation is promul gated.

3.1.1 Overview of the CWT Industry

The CWT industry developed primarily in response to environmental legislation. A
more complete description of the development of the CWT industry is found in the preamble
to therule.

In 1995, there were 211 CWT facilities that accepted waste from off-site sources for
treatment or recovery for which EPA had sufficient data to estimate costs and impacts. The
wastes sent to CWT facilities tend to be concentrated and difficult to treat and include
process residuals, process wastewater, and process wastewater treatment residuals such as
treatment sludges. Because of the toxicity of wastes accepted and the limited treatment
provided at CWT facilities, CWT facilities discharge high concentrations of some pollutants
either into surface water or to publicly owned treatment works (POTWSs).

CWT facilities are specialists in waste treatment and may have different relationships
with the facilities generating the waste they treat. In terms of these relationships, CWT
facilitiesfall into three main categories:
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« commercial: facilitiesthat accept waste only from off-site generators not under
the same ownership as their facility.

« noncommercial: facilities that accept waste only from off-site generators under
the same ownership as their facility or that accept waste on a contract basis from a
small number of adjacent facilities.

« mixed commercial and noncommercial: facilitiesthat treat waste generated by
other facilities under the same ownership astheir facility and also accept waste
from off-site generators not owned by the same company.

In developing the guidelines and standards, EPA looked at facilities that accept waste
on acommercial basis and those that accept waste on a noncommercial basis. EPA data
show that 207 CWT facilities accept waste on acommercial basis, managing it for afee.
They operate either on a strictly commercial basis or are mixed commercial/ noncommercial
facilities. These facilities manage wastes from their own company and al so accept some
waste from other companies for afee. The commercial CWT operations plus the commercial
share of the mixed CWT facilities constitute the supply of marketed CWT services. The
remaining four facilities are classified as noncommercial. Demand for these CWT services
comes from waste generators that do not have the capability to completely treat the waste
they generate on-site.

Detailed questionnaire data are available for 78 of these facilities, and limited data
from notice comments are available on 71 additional facilities. Weights have been computed
and assigned to these 149 facilities to scale up the results to the entire known universe of
211 CWT facilities.

3.1.1.1 ServicesProvided

CWT facilities provide waste treatment services performed at waste treatment
facilities that accept waste from off-site for treatment. CWT services include the treatment
and recovery of metal and oil-bearing wastewater and the treatment of organic wastewater.
CWT facilities may also transport, incinerate, or otherwise dispose of waste and process
residuals.

3.1.1.2 Subcategories

EPA has divided the industry into three subcategories—metals, oils, and
organics—based on the types of waste treated or recovered:
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« metassubcategory: facilities that accept metal-bearing waste from off-site for
treatment or recovery.

« oilssubcategory: facilities that accept oily waste from off-site for treatment or
recovery.

« organics subcategory: facilities that accept organic waste from off-site for
treatment or recovery.

Table 3-1 shows the number of commercial facilities in each industry subcategory
offering each type of waste treatment or recovery service. Many CWT facilities offer more
than one of the above services and thus fall under more than one industry subcategory.

Table3-1. CWT Facilities by Subcategory and CWT Service*®

Number of Facilities

Subcategory CWT Service Commercial Noncommercial Total
Metals Recovery 8
Treatment 54

Total in Subcategory 58 3 61
Qils Recovery 156
Treatment 123

Total in Subcategory 168 0 168

Organics Treatment 24 1 25

2 Facilities are counted as commercial if they treat any waste on a commercial basis. Because many CWT
facilities fall under more than one subcategory, the numbers do not add to the total number, 205 facilities,
inthe CWT industry. Similarly, because more facilities performing metals or oils recovery also perform
treatment, the total number of facilitiesin those categories does not equal the sum of facilities performing
recovery and treatment.

® Dataare scaled up to account for the entire universe of CWT facilities.
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3.1.2 Demand for CWT Services

Producing goods and services almost always involves the simultaneous production of
waste materials. During the process of manufacturing goods or providing services, the
material inputs that are not embodied in the products become waste. Environmental
regulations require that these wastes, once generated, be recycled, treated, or disposed of in
accordance with regul atory requirements.

The demand for waste management services arises from the generation of waste asa
by-product of manufacturing or other production activities. This means that the demand for
CWT servicesis derived from and depends on the demand for the goods and services whose
production generates the waste. For example, the higher the demand for plastics, the greater
quantity of plastics produced and, in turn, the greater the quantity of by-products of plastic
manufacturing that must be treated and disposed of.

Producers generating waste have three choices when they determine how to treat the
waste properly. First, they may invest in capital equipment and hire labor to manage the
waste on-site, that is, at the site where it is generated. For large volumes of waste, thisis
often the least expensive way to manage the waste because producers can avoid the cost of
transporting it. Some generators may choose to treat waste on-site, because they believe that
it will help them control their ultimate liability under environmental laws. Alternatively,
producers may choose partially to treat waste on-site and then to send it off-site for ultimate
treatment and disposal. This choiceisreferred to as on-site/off-site in this report. Finally,
producers may choose to send waste they generate directly to a CWT facility, amethod that is
called off-site waste management.

The producers of waste who choose either the on-site/off-site or the off-site method
create the demand for CWT services. The guidelines and standards under analysis apply to
all facilities accepting waste from off-site for treatment or recovery.

3.1.2.1 Industries Demanding CWT Services

This report used data from the TRI to characterize the generators of hazardous waste
by industry and to profile the types of waste treated. A wide variety of manufacturing
industries generate waste. Appendix B shows the four-digit Standard Industrial
Classification (SIC) codes and the quantities of waste those industries transferred off-site for
either treatment or recycling in 1995. A list of the definitions for SIC codesis provided in
Appendix C. The industries transferring the largest amounts of waste off-site for treatment or
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recycling are blast furnaces and steel mills (3312), storage batteries (3691), nonferrous wire
drawing and insulating (3357), plastics materials and resins (2821), motor vehicle parts and
accessories (3714), and industrial organic chemicals (2869).

3.1.2.2 Trendsin the Demand for CWT Services (TRI)

The data described above reflect the demand for off-site hazardous waste
management in 1995. They demonstrate that the demanders of CWT services are diverse and
include most manufacturing and many service sectors. The TRI data provide atime series of
data on releases of materials. Table 3-2 quantifies the changes in the quantity of wastes
transferred off-site for treatment and recycling from 1991 to 1997, based on TRI data over
that time period. Waste transferred off-site for recycling increased atotal of 57 percent from
1991 to 1997. In contrast, the amount of waste transferred off-site for treatment decreased a
total of 6 percent over that time period, athough a sudden drop-off from 1991 to 1992 is
being offset by more recent increases.

Table 3-2. Trendsin Demand for Off-site Waste M anagement Services

Waste Transferred Waste Transferred

Off-Sitefor Recovery  Percentage  Off-Sitefor Treatment  Percentage
Y ear (10° Ibs) Change (10° Ibs) Change
1991 1.517 — 244.6 —
1992 1.886 24.32% 215.3 —-11.98%
1993 1.940 2.86% 210.3 —2.32%
1994 2.170 11.86% 219.1 4.18%
1995 2.450 29.90% 250.6 16.40%
1996 2.397 23.56% 226.5 7.70%
1997 2.381 9.72% 258.7 18.07%

Source: U.S. Environmental Protection Agency. Toxics Release Inventory, 1991-1997.
<http://www.epa.gov/tri>.
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3.1.3 Description of Suppliers of CWT Services

As explained previously, CWT facilities accept waste from off-site for treatment. The
generating facility may or may not be owned by the same company as the CWT facility.
Suppliers are characterized by commercial status and types of services performed, SIC code,
location, and size.

3.1.3.1 Commercial Satus

Asmentioned earlier, CWT facilities have avariety of relationships with the facilities
generating the waste they treat. They fall into three main categories:

« commercidl,
e noncommerical, and
e mixed commercial/noncommercial.

Information about commercial statusis available from severa parts of the Waste
Treatment Industry Questionnaire. A copy of this questionnaire can be found in Appendix A
of the Economic Impact Analysis report prepared for the earlier proposal (EPA, 1995).
Question A35 in the technical section of the questionnaire asks facilities about their overall
commercial status.

The part of the questionnaire where the facility reports its costs and revenues indicates
its commercial status. In Section N, in the economics section of the questionnaire, facilities
were asked to list their commercial waste treatment revenues and costs separately from their
noncommercial. Dataon commercial revenues were listed in Questions N27 through N29
and noncommercial revenues were listed in Questions N30 through N32. Purely
noncommercial facilities reported their costs in Questions N30 through N32, while
commercial and mixed facilities reported their costs in Questions N27 through N29. Finally,
in Section O, facilities were asked in Question O4 to report the quantities of aqueous liquid
waste, sludge, and wastewater they treat that is received from off-site facilities not under the
same ownership, that is received from off-site facilities under the same ownership, and that is
generated on-site.

Information from Sections N and O forms the primary basis for determining a
facility’s commercial status. When no data were available, or when the datain Sections N
and O conflicted, information from Question A35 was used. Table 3-3 provides the
commercial status of the 211 CWT facilities. The characterization of facilities commercial
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Table3-3. Commercial Statusof CWT Facilities

Commercial Status Number of Facilities
Commercial 207
Noncommercial 4

& Data are weighted to account for entire universe of CWT facilities.

Sources. U.S. Environmental Protection Agency. 1991 Waste Treatment I ndustry Questionnaire.
Washington, DC: U.S. Environmental Protection Agency.

U.S. Environmental Protection Agency. Notice of Availability Facility Information Sheets.
Washington, DC: U.S. Environmental Protection Agency.

statusin this report refers only to the operations subject to the effluent limitations guidelines
and standards. Facilities classified in this analysis as purely commercial may conduct some
operations not subject to this rulemaking on a noncommercia basis. Similarly, facilities
classified as noncommercial in this analysis may conduct some operations not subject to this
rulemaking on acommercia basis. The noncommercial category includes four facilities that
accept waste from off-site but do not market their CWT services. Included in this category
are afacility owned by the federal government and a facility contracted to accept waste from
an adjacent generator.

3.1.3.2 Industry Classification by SIC Code

In the questionnaire, facilities were asked to report the SIC code that best represents
the facility’s main operation. EPA assigned all of the Notice of Availability facilitiesto
SIC 4953. The responses give one indication of the relative importance of CWT operations
at the facility. No SIC code properly describes CWT services. Facilities that listed 4953,
Refuse Systems, astheir SIC code are indicating that they are primarily waste treaters. Of the
facilities responding to the questionnaire, 51 of 76 indicated that SIC 4953 best described
facility operations. SIC code 4953, Refuse Systems, is primarily for municipal waste
disposal services, so the mgjority of facilitiesin that SIC code are not CWTs but trash haulers
and municipal solid waste management facilities.

Facilities that listed other SIC codes are indicating that they are primarily
manufacturing facilities that also do some waste management. Three facilities reported 2869,
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Organic Chemicals not elsewhere classified, and four additional facilities reported other SIC
codes in the 2800s, indicating that they are chemicals manufacturers. Four facilities reported
SICsin the 3300s, indicating that they are primarily metals manufacturing facilities.

Therefore, EPA data show that a mgjority of the facilities expected to be affected by
the effluent limitations guidelines and standards are primarily waste management facilities.
Therest, although they have CWT services on-site, are primarily manufacturing or service
facilities.

It should be mentioned that the North American Industrial Classification System
(NAICY) isreplacing the existing SIC system. NAICS industries will be identified by a
six-digit code, in contrast to the four-digit SIC code, increasing the number of sectors
described and therefore increasing the level of detail possible in the industry characterization.
SIC 4953, Refuse Systems, is being subdivided into eight new industries. Thisdivision will
allow differentiation between hazardous waste treatment and disposal (NAICS 562211) and
recovering materials (NAICS 56292).

3.1.3.3 Location of CWT Facilities

There are 149 facilities that provided data to EPA through the questionnaire or Notice
of Availability. Thesefacilities are located in 38 states. The states with the highest number
of waste management facilities are Texas with 13, Ohio with 12, and Californiawith 12.
Figure 3-1 shows the number of facilitiesin each state. Because not all CWT facilities offer
the same set of services, facilities located near one another may not be in the same markets.
Likewise, a CWT facility may compete with facilities located alonger distance away if the
services offered are similar. However, questionnaire responses indicated that most CWTS
customers are located within the same state asthe CWT or within afew adjacent states.

Thus, most of a CWT’ s competitors will be located relatively closetoit.

3.1.3.4 Facility Sze

Facility size may be defined in terms of total quantity of waste accepted for treatment
or recovery, number of employees, or total revenues and costs. This section examines facility
Size using quantity of waste accepted and number of employees. Section 3.1.4 discusses
facility revenues and costs. NEED CALLOUT FOR TABLE 3-4.
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Figure 3-1. Number of CWT Facilitiesin Each State

Note: Data are not scaled up to account for the entire universe of CWT facilities. These data reflect only the
facilities for which data are available.
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Table 3-4. Facility Size Categories Based on Quantity of Commercial Wastewater
Treated, by Discharge Category?

Organics
Metals Metals Oils Oils Treatment or
Recovery Treatment Recovery Treatment  Recovery

Direct dischargers

<5 million gallons 2 2 2 3 2
5 million to 10 million gallons 0 0 3 2 0
10 million to 50 million gallons 0 2 0 0 2
50 to 100 million gallons 0 1 0 0 0
Over 100 million gallons 0 1 0 0 0
Total 2 6 5 5 4
Indirect dischargers

< 5 million gallons 4 27 69 67 12
5 million to 10 million gallons 1 4 24 14 2
10 million to 50 million gallons 1 10 20 15

50 to 100 million gallons 0 0 0 0 0
Over 100 million gallons 0 0

Totd 6 41 113 96 16

Zero dischargers

< 5 million gallons 1 7 31 18 4
5 million to 10 million gallons 0 0 0 0 1
10 million to 50 million gallons 0 1 0
50 to 100 million gallons 0 0 0 0 0
Over 100 million gallons 0 0 0 2 0
Totd 1 8 33 20 5

@ Dataare scaled up to account for entire universe of CWT facilities. Counts do not include four facilities
that do not treat wastewater commercially.
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« discharge wastewater, treated or untreated, indirectly to the sewer system, then to
aPOTW (indirect dischargers); or

« not discharge their wastewater at all (zero dischargers).

Zero discharge facilities may dispose of their wastewater by pumping it down underground
injection wells, evaporating it, applying it to land, selling it or recycling it, or sending it
off-site to another CWT facility for treatment.

Facility size can aso be defined in terms of employment. Nationwide, EPA estimates
that approximately 5,300 full-time equivalent employees (FTES) work in CWT operations at
the CWT facilities. Employment in CWT operations at CWT facilities ranges from 1 FTE to
more than 100, with amedian of 18 FTEs. The Agency isinterested in facility-level
employment in CWT operations because, if production falls at afacility as aresult of a
regulation, some share of the people employed there may become unemployed. This
reduction in employment may be magnified throughout the community as facilities that
produce goods and services previously demanded by the now unemployed residents
experience decreased demand for their goods and services. Table 3-5 shows the number of
commercial CWT facilities with various numbers of employeesin their CWT operations.

Table 3-5. Size Distribution of Commercial CWT Facilities by Number of CWT
Employees

Total Number of Employees Number of Facilities Per centage
1to9 60 29%
10to 19 50 24%
20t0 29 44 22%
30to 49 29 14%

50 to 100 19 9%
More than 100 5 2%
207 100%*

& Dataare scaled up to account for entire universe of CWT facilities. Counts do not include four facilities
that do not treat wastewater commercially. Does not sum to 100 percent because of rounding.
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3.1.3.5 Facilities Permitted Under RCRA

Some CWT facilities may manage hazardous wastes in operations that are permitted
under RCRA. Of the 145 CWT facilities providing data, 79 do not have a RCRA Part B
permit, and 66 have a RCRA Part B permit. Thisdistinction isimportant in part because of
what it indicates about the types of wastes the facilities manage and the types of operations
they have on-site. All facilities treating hazardous waste are required to have a RCRA
permit. Facilities engaged in recycling and recovery operations, such as metals recovery and
oils recovery, may or may not have aRCRA permit.

However, this regulation will not affect the permit status of RCRA permitted
operations. Thus there will be no costs associated with RCRA permits as aresult of this
regulation.

3.1.4 Baseline Facility Conditions

As described above, this study analyzes the estimated 211 facilitiesin the CWT
industry. Of these, 207 are commercial and four are noncommercial. In thisanalysis, the
Agency accepts the definition of “facility” used by responding CWT facilities. In some
cases, the facility is defined as only the waste management part of a plant site. In other cases,
the facility is defined as encompassing the entire plant site, including non-CWT operations.

3.1.4.1 Baseline Quantities of Waste Treated

Table 3-6 shows baseline quantities of waste treated by commercial facilities by
subcategory. The largest number of facilities and the largest quantities are related to oils
treatment and oils recovery. When the responses are scaled up to account for nonresponse,
966 million gallons of waste were accepted from off-site for recovery of oil. Seven hundred
sixty gallons were accepted from off-site for oil treatment.

3.1.4.2 Baseline Costs of CWT Operations

Table 3-7 shows a frequency distribution for the baseline cost of treating waste. The
effluent limitations guidelines and standards, if adopted, are expected to increase the cost of
treating waste at most CWT facilities. This cost increase, in turn, will increase the
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Table 3-6. Quantity of Waste Treated by Commercial Facilities, by Subcategory (10°

Gallyr)
Total Average Minimum Maximum
Number of  Quantity Quantity Quantity Quantity
Facilities (10°gal/yr) (10°gallyr) (10°gal/yr) (10°gallyr)
Metals Recovery 8 56,538 6,282 25.9 44,702
Metals Treatment 54 555,030 10,091 0.1 129,340
Oils Recovery 156 569,873 5,875 17.9 104,885
Oils Treatment 123 442,359 5,978 0.1 131,000
Organics Treatment or 24 11,305 4,452 14 23,309
Recovery
Table 3-7. Baseline Waste Treatment Costsat Commercial CWT Facilities®
Operating Costs ($1997) Number of Facilities Per centage
< $0.1 million 20 10%
$0.1to $1 million 89 43%
$1 to $2 million 47 23%
$2 to $5 million 40 20%
Over $5 million 10 5%
Total 207 100%

@ Data are scaled up to account for entire universe of commercial CWT facilities.

cost of recovery processes because those processes generate wastewater and sludge that must
also betreated. These baseline waste treatment cost figures form abasis for comparing the
costs of compliance, described in Section 4. Baseline in-scope waste treatment costs at
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commercial facilities range from $3,641 to more than $26 million per facility and total an
estimated $250 million across all 207 commercial facilities. They average $1.7 million
across all commercial facilities.

3.1.4.3 Baseline Revenues for CWT Operations

A frequency distribution of treatment and recovery revenues for commercial CWT
facilitiesis provided in Table 3-8. Treatment and recovery revenues at commercial CWT
facilities range from $5.1 to $93.3 million. The average revenue at commercial facilitiesis
$4.9 million, and CWT revenues total nearly $717 million.

Table 3-8. Baseline Treatment and Recovery Revenuesat Commercial CWT
Facilities*®

Revenues ($1997) Number of Facilities Per centage
< $0.1 million 13 6%
$0.1 to $1 million 58 28%
$1 to $2 million 31 15%
$2 to $5 million 60 29%
Over $5 million 45 22%
Total 207 100%°

2 Includes CWT revenue and revenue from sales of recovered product.
® Data are scaled up to account for entire universe of commercial CWT facilities.
¢ Does not sum to 100 percent because of rounding.

3.1.4.4 Baseline Profitability for CWT Facilities

Profitability is not arelevant measure for noncommercial facilities, which are
assumed to be treated as cost centers by their companies. EPA’s analysis assumes that
noncommercial CWT operations are not expected to make a profit, any more than a
centralized accounting or legal department is expected to make a profit. Impacts associated
with compliance costs for noncommercial facilitieswill be incurred at the company level.
Thus, acompany-level financial analysis was performed for these facilities, including an
examination of the impacts on company profits. The baseline profits from CWT operations
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for commercial facilities are described in afrequency distribution in Table 3-9. These profits
range from aloss of $8.0 million to a profit of $375 million.

Table 3-9. Basdline Profitsat Commercial CWT Facilities*®

Profits Number of Facilities Per centage
< $0.1 million 47 23%
$0.1 to $1 million 76 37%
$1 to $2 million 29 14%
$2 to $5 million 28 14%
Over $5 million 27 13%
Total 207 100%°

2 Profits are total revenues minus total costs.
® Data are scaled up to account for entire universe of commercial CWT facilities.
¢ Does not sum to 100 percent because of rounding.

3.1.4.5 Basdline Conditions for Noncommercial Facilities

Four CWT facilities are classified as being strictly noncommercial or contract
noncommercial. Although they accept waste from off-site for treatment or recovery, they do
not market their CWT servicesto generators. Instead, their customers are very narrowly
defined. The strictly noncommercial facilities accept waste only from facilities owned by the
same company as their CWT facility. The contract noncommercial facilities accept waste
from avery limited number of adjacent facilities, which they were created to serve. One
facility that accepts some waste from off-site on a commercial basisis being considered
noncommercial for this report, because it is owned by the federal government. For the
purposes of this report, the crucia difference between these facilities and the commercial
facilitiesis how they are assumed to respond to the costs of complying with the CWT
effluent limitations guidelines and standards.

The noncommercial facilities are expected to continue to treat whatever waste their
customers (whether inside their company or contract customers) generate and to pass the
costs of compliance along to their customers. Because strictly noncommercial CWT facilities
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are generally regarded by their owner companies as providing a service to the rest of the
company, the analysis does not assess impacts at the facility level for them. Rather, the
analysis assumes that added costs will be borne by the company as awhole. The impacts of
the CWT effluent limitations guidelines and standards on strictly noncommercial facilities
are assessed at the company level. For the companies owning strictly noncommercial
facilities, thiswill mean that their costs increase by the amount of the costs of compliance
and that their revenues do not increase.

Noncommercial CWT operations typically are treated as a cost center for the
company and may or may not receive explicit revenues or cross-chargesin return for their
services. Most frequently, the facilities reported that the facility performed CWT services “at
cost” so that revenues from treatment exactly equaled cost. Other facilities reported receiving
no revenue for their services. Total cost accounting, which attributes to a production process
all the costs associated with that process, would trace the waste treatment costs back to the
production processes where the waste was generated. Most companies, however, have made
very little progress in adapting their accounting systems to this approach.

For the contract noncommercial facilities, the customers are not owned by the same
company. Instead, generating companies have created the CWT specificaly to treat the
waste they generate. Like the strictly noncommercial facilities, contract noncommercial
CWT facilities treat the waste they receive “at cost” and pass additional costs along to their
customers. Because the customers are different companies, the costs and revenues of
contract noncommercial facilities are both assumed to increase by the amount of the
compliance costs.

At baseline, four CWT facilities are classified as noncommercial. Based on the data
available, EPA hasidentified one of the facilities as contract noncommercial facilities and
two as strictly noncommercial, plus one federal facility. Among them, the noncommercial
facilities accept 92 million gallons of metal-bearing wastewater per year for treatment and
72 million gallons of organics-bearing wastewater. The companies owning the CWT
facilities have annual sales ranging from $6.0 million to $553 million. For the companies
owning nonfederal noncommercial facilities for which data are available, the median yearly
saesis $177 million.
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3.1.5 Basdine Market Conditions

This report characterizes the markets for CWT services using questionnaire data and
information gathered in follow-up conversations with facilities and during site visits at
several facilities.

3.1.5.1 Defining Regional Markets

For modeling the impacts of the regulation on markets for CWT services, this study
divided the contiguous U.S. into six regional CWT markets. In their questionnaire responses,
the facilities indicated that, in general, their customers are located within their own state or in
afew adjacent states. This pattern is consistent with predictions of economic geography or
“location theory,” which state that heavy, bulky, or fragile materials or materials otherwise
difficult to transport will be traded in localized markets. (Hoover, 1975) wastewater and
concentrated oily or metal-bearing wastes are extremely heavy and bulky. Generators
therefore want to transport waste as short a distance as possible for treatment and are likely to
choose alocal CWT facility rather than one located along distance away, assuming that they
offer equivalent services.

As discussed previously, CWT facilities are widely distributed across the country; for
modeling purposes, the contiguous 48 states were divided into six regions:

« Northeast: CT, DE, MA, MD, ME, NH, NJ, NY, PA,RI, VT

e Northwest: WA, OR, ID, MT, WY

o Southeast: AL, FL, GA, KY, MS, NC, SC, TN, VA, WV

o Southwest: AZ, CA, CO,NM, NV, UT

e Upper Midwest: 1A, IL, IN, MN, MI, NE, ND, OH, SD, WI

o Lower Midwest: AR, KS, LA, MO, OK, TX

This definition of regional marketsisasimplification of actual markets. Obviously,
facilities located along the borders of the “regions’ designated in this study may compete
with facilities in adjoining regions in addition to competing with facilitiesin their own
region. The regions were modeled asif they were independent. The presence of other
facilities offering the same CWT servicesin nearby regions would, however, in reality affect
the structure of the region’s markets for CWT services.

3-17



DRAFT

In reality, there are exceptions to the regional pattern. Highly specialized types of
waste treatment services, such as precious metals recovery, are offered by only afew
facilities nationwide. Markets for these services may be national. In general, however,
markets for CWT services are regional.

3.1.5.2 Defining Markets for Specific CWT Services

In the market model, facilities are identified as offering one or more of five broad
categories of CWT services.

e metasrecovery,

« oilsrecovery,

« treatment of metal-bearing waste,
« treatment of oily waste, and

« treatment of organic waste.

Thefirst two types of CWT services may result in the production of a salable product. They
also result in the generation of wastewater. Under the general category of wastewater
treatment, facilities may treat any or al of the following: metal-bearing wastewater, oily
wastewater, or organics-bearing wastewater. These three types of wastewater treatment
require different treatment processes and have different prices. Thus, these services are
traded in separate markets.

As noted above, within the broad types of treatment, considerable variation exists
depending on the specific characteristics of the wastes being treated. Wastes with differing
characteristics may require more treatment chemicals, for example, or more stepsin the
treatment process, although the basic overall type of treatment isthe same. To reflect the
complexity of these markets, each overall type of treatment or recovery can be broken into as
many as three submarkets, based on the per-gallon cost of treatment. Thisis based on the
assumption that different per-gallon costs of treatment reflect the different treatments
required by differing waste characteristics. Thus, facilities with similar per-gallon treatment
costs are assumed to treat similar wastes. The modeling approach assumes that each facility
treats waste of a single type within each broad treatment category with a uniform per-gallon
cost of treatment. This modeling approach isasimplification. In fact, different batches of
wastes treated at asingle facility vary in type and therefore in cost of treatment. As modeled,
each facility offers at most only asingle cost level of each broad treatment category. Datadid
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not permit further detail in the delineation of the types of CWT services offered and their
associated costs at each facility.

Asthe markets are defined, the number of facilities competing in each market varies
considerably. Table 3-10 presents the number of facilities offering each type of CWT service

by region.
3.1.5.3 Defining Market Sructure

Markets in the model are defined as monopoly, duopoly (two sellers), or perfect
competition, depending on the number of sellers. Competitive markets are characterized by
large numbers of suppliers, none of which are able to exert substantial market power. Ina
perfectly competitive market, suppliers would decide the most profitable quantity of waste to
treat based on the given market price. Because of the large numbers of CWTsin the oils
recovery and oily wastewater treatment markets, these markets are likely to be perfectly
competitive. Thus, the model was designed so that it would allow either a perfectly
competitive market structure or imperfect competition. In this modeling approach, any
market with more than three sellers is defined as perfectly competitive. In reality, in markets
with fewer than eight or ten sellers, suppliers are probably able to exert some influence on the
outcomes of market negotiations and to consider their rivals behavior in forming their
decisions related to price and quantity. However, the current modeling approach does not
allow that market structure.

3.1.5.4 SQubstitutes for CWT Services

The existence of substitutes for CWT services influences the responsiveness of the
demand for CWT servicesto changesin their price. Non-CWT facilities also produce goods
and services that may be substitutes for the goods and services produced by CWT facilities.
For example, waste-generating facilities may decide to construct treatment units on-site; thus,
on-site waste treatment would be substituted for CWT. Underground injection wells and
other activities that would not be subject to these effluent limitations guidelines and standards
can be substituted for regulated types of CWT. In most of these cases, the non-CWT goods
and services are not perfect substitutes for the goods and services produced by CWT
facilities. Nevertheless, when the cost of CWT-produced commaodities increases, some
consumers of these goods and services may choose to substitute the other goods and services,
which are now relatively cheaper.
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Table 3-10. Baseline Conditionsin Regional Marketsfor CWT Services?

LM NE NW SE Sw UM

Number of CWT Facilities 21 27 11 29 17 40
Metal Recovery—High Cost

Market price ($1997 per gallon) $0.00 b $0.00 $0.00 $0.00 $0.00

Market quantity (gallons) 0 b 0 0 0 0

Number of CWT facilities 0 1 0 0 0 0
Metal Recovery—Medium Cost

Market price ($1997 per gallon) $0.00 b $0.00 b b b

Market quantity (gallons) 0 b 0 b b b

Number of CWT facilities 0 1 0 1 1 1
Metal Recovery—Low Cost

Market price ($1997 per gallon) b $0.00 $0.00 $0.00 b $0.00

Market quantity (gallons) b 0 0 0 b 0

Number of CWT facilities 1 0 0 0 2 0
Metal Wastewater Treatment—High Cost

Market price ($1997 per gallon) b b b $0.00 $1.53 $0.00

Market quantity (gallons) b b b 0 1,832,803.0 0

Number of CWT facilities 1 1 1 0 3 0
Metal Wastewater Treatment—M edium Cost

Market price ($1997 per gallon) b $0.00 b $0.00 b $1.08

Market quantity (gallons) b 0 b 0 b 5,869,006.0

Number of CWT facilities 1 0 1 0 1 4
Metal Wastewater Treatment—L ow Cost

Market price ($1997 per gallon) $0.10 $0.44 $0.37 $0.26 $0.18 $0.24

Market quantity (gallons)
Number of CWT facilities

84,713,436.7 224,006,899.1 14,692,835.6 39,463,659.0 43,657,238.0 134,339,267.7

5 13 4 3

5 11

(continued)
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Table 3-10. Baseline Conditionsin Regional Marketsfor CWT Services (Continued)

LM NE NW SE SW UM
Qil Recovery—High Cost
Market price ($1997 per gallon) $0.54 $0.74 b b $0.00 $0.95
Market quantity (gallons) 4,444,452.0 7,812,033.9 b b 0 692,104.0
Number of CWT facilities 3 3 1 1 0 3
Oil Recovery—Medium Cost
Market price ($1997 per gallon) $0.29 $0.34 $0.28 $0.43 b $0.32
Market quantity (gallons) 21,692,945.0 28,879,507.3 5,832,143.0 16,663,527.9 b 21,358,335.0
Number of CWT facilities 5 6 3 9 2 5
Oil Recovery—Low Cost
Market price ($1997 per gallon) $0.22 $0.19 $0.20 $0.19 $0.21 $0.22
Market quantity (gallons) 23,773,693.6  49,715,050.0 18,657,438.0 62,192,823.0 83,651,643.0 218,060,471.0
Number of CWT facilities 4 5 4 16 6 21
Oil Wastewater Treatment
Market price ($1997 per gallon) $0.69 $0.37 $0.37 $0.35 $0.65 $0.23
Market quantity (gallons) 151,851,211.0 58,934,552.0 2,994,797.8 86,998,499.0 65,726,638.0 75,853,183.7
Number of CWT facilities 13 12 6 27 11 31
Organics Wastewater Treatment—
High Cost
Market price ($1997 per gallon) b $0.42 $0.00 $0.00 b b
Market quantity (gallons) b 10,346,493.6 0 0 b b
Number of CWT facilities 1 5 0 0 1 1
Organics Wastewater Treatment—
Low Cost
Market price ($1997 per gallon) $0.18 b b $0.24 $0.00 $0.24
Market quantity (gallons) 13,066,578.5 b b 12,056,117.8 0 14,977,678.2
Number of CWT facilities 5 2 2 3 0 4

@ Dataare not scaled to reflect the entire universe of CWT facilities.
® To avoid revealing proprietary information, this table does not report prices or quantities in imperfectly competitive markets.
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The increased cost of waste treatment may also induce some demanders of CWT
services to choose another type of substitution. They may modify their processes, essentially
substituting additional capital equipment, materials, and labor upstream in their production
processes for waste treatment. In other words, some generators may employ pollution
prevention to reduce their demand for CWT services. Thistype of substitution would result
in smaller quantities of waste being generated per unit of the primary product produced. As
reported in Section 3.1.2, the declining quantity of waste sent off-site for treatment suggests
that pollution prevention is already reducing the demand for CWT services.

3.1.5.5 Baseline Market Prices and Quantities of CWT Services

Table 3-10 a so shows the baseline market prices and quantities of CWT services as
defined by the model. As described above, facilities offering CWT services within aregion
were grouped into markets according to the type of service offered and the cost of treatment.
For each market, a baseline price was determined. In practice, some facilities price each
batch treated based on laboratory tests on the waste in the batch, but the model assumes that
all batches treated by afacility in agiven subcategory are similar and would have asingle
price. The baseline price depends on the demand elasticity assumed for the market and on
information from the questionnaire, plus comments on the proposal and NOA. The baseline
market quantities are the summed facility quantities as reported in the technical part of the
guestionnaire, plus comments on the proposal and NOA.

3.1.6 Company Financial Profile

New effluent limitations guidelines and standards for CWT facilities will potentially
affect the companies that own the regulated facilities. The CWT facilities described in
Section 3.1.3 are the location for physical changesin treatment processes. They are the sites
with plant buildings and equipment where inputs (materials, energy, and labor) are combined
to produce outputs (waste treatment services, recovered metals, organics or oils, and
treatment residuals). Companies that own the CWT facilities are legal business entities that
have the capacity to conduct business transactions and make business decisions that affect the
facility. It isthe owners of the companies that will experience the financial impacts of the
regulation.

Potentially affected companies include entities owning facilities that accept waste
from off-site for treatment in CWT processes and that generate wastewater in their waste
treatment process. These facilities are classified as indirect, direct, or zero dischargers.
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Freguently, the immediate facilities are in turn subsidiaries of larger companies that generate
much of the waste they receive from off-site. The Agency has determined that the
appropriate context for assessing the potential financial impact of the regulation is at the
highest level of corporate ownership.

Questionnaire and NOA comment data were submitted for only 145 of the estimated
211 CWT facilities. The company-level financia profile is based on the companies owning
these 145 facilities, and scaled up to represent the universe of companies owning CWT
facilities. These 145 facilities are owned by 114 individual companies and the federal
government. Company-level information is available for 118 of the 145 CWT facilities for
which the Agency has data. For facilities that responded to the Waste Treatment Industry
Questionnaire, company data are based on their responses to Section M of the questionnaire,
adjusted to 1997 dollars using the producers price index. For facilities identified in the NOA,
company data represent either data provided in comments on the NOA or data EPA
developed from public financial databases. Four of the 145 facilities are noncommercial,
including a government-owned facility administered by the U.S. Navy. Discussion of the
government-owned facility is omitted from this section. Also omitted is a noncommercial
facility for which no facility or company financial data are available. The 118 facilities with
reliable company data are owned by 87 companies.

For the remaining 27 facilities, for which no reliable company data are available,
EPA, for purposes of thisanalysis, assumed that company revenues equal the revenues of the
CWT facilities owned by the company. This assumption has several possible consequences
for the analysis, which are described below. These 27 facilities are owned by 27 companies.
Thus, the financial analysisis based on 114 companies.

To obtain an estimate of the universe of companies owning CWT facilities, EPA has
scaled up the responses of the 114 companies for which it has data, using the scaling factors
developed for the NOA data. Companies owning facilities that submitted 308 questionnaires,
and companies owning both NOA and questionnaire facilities, receive a scaling factor of 1.
Companies owning only direct discharging NOA facilities receive a scaling factor of 2.
Companies owning only indirect discharging NOA facilities receive a scaling factor of
1.877551. Companies owning only zero discharge NOA facilities receive a scaling factor of
1.833333. A few companies own both zero and indirect discharging NOA facilities. These
companies receive the scaling factor for the indirect discharging category. Applying these
scaling factors, EPA estimates that 167 companies own the estimated 211 CWT facilities.
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Table 3-11 presents a size distribution of potentially affected companies and
highlights the effect of assuming company revenues equal CWT revenues for the
27 companies for which no reliable company data are available. The table clearly shows that
the companies with assigned revenues tend to be smaller on average than companies for
which data are available. Thismay in part be the case because smaller companies are less
likely to be found in published financial databases. It isalso possible that some of the
40 companies have sources of revenue beyond their CWT revenues, but the Agency has not
been able to identify those sources or estimate their revenues. Thus, for the 27 companies for
which CWT revenues are assumed to be equal to company revenues, there may be some
underestimation of company revenues.

The assumption that these 27 companies have company revenue equal to facility
revenue may have several consequences. This assumption may understate company revenues
because they may have other revenues for which EPA has no information. If company
revenues are understated, then some of the companies that EPA has classified as small may
be misclassified (as shown in Table 3-11, 23 of the companies that EPA has assumed to have
company revenues equal to facility revenues have revenues of $6 million or less). Finally,
some of the economic impacts of the effluent limitations guidelines and standards may be
overstated. However, EPA has concluded that its assumption, although conservative, isthe
most reasonable one to make.

As described above, the Agency scaled up the information on the companies owning
NOA facilities to represent the entire universe of companies owning CWT facilities, using
scaling factors devel oped to scale up facility-level data from the NOA. While the Agency
recogni zes that the scaling is based on facility information and that scaling up the company
data may not be entirely accurate, the Agency believes that the companies owning CWT
facilities with data provide the best source of information about the characteristics of the
companies owning CWT facilities without data. After scaling up, the Agency estimates that
the 211 CWT facilities are owned by 167 companies. Table 3-11 also shows the scaled up
number of companies owning CWTs by baseline revenue categories. It isevident from
comparing the scaled up countsin Table 11-3(c) with the unscaled countsin Table 11-3(b)
that the companies owning NOA facilities, which are scaled up, are generally smaller than the
guestionnaire companies, which are not scaled up. Scaling up the company data increases the
estimated number of small companies by 62 percent, from 51 to 82, while scaling up only
increases the estimated number of companiesin the largest size category by 33 percent. The
following discussion uses scaled-up company counts.
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Table 3-11. Size Distribution of Potentially Affected Companies

Minimum Maximum

Number of Median Revenues Revenues

Company Revenues Companies Revenue (10° $1997) (10° $1997)

a.  Sizedistribution of companies for which the Agency hasreliable data

$6 million or less 29 31 0.2 5.7

$6 to $20 million 52 12.4 6.2 19.2

$20 to $50 million 11 37.7 20.1 45.9

$50 to $500 million 14 158.0 62.1 429.1
Over $500 million 12 2,532.0 661.9 40,697.0

b. Salesdistribution of all companies, including those for which company revenues are assumed
to equal CWT revenues

$6 million or less 51 2.2 0.0 5.7
$6 to $20 million 25 12.4 6.2 19.2
$20 to $50 million 11 37.7 20.1 45.9
$50 to $500 million 14 158 62.1 429.0
Over $500 million 12 2,532.0 661.9 40,697.0

c. Sdesdistribution of all companies, scaled up to reflect the universe of companies owning

CWT facilities

$6 million or less 82 2.0 0.0 5.7
$6 to $20 million 34 12.1 6.2 19.2
$20 to $50 million 14 35.9 20.1 45.9
$50 to $500 million 19 169.5 62.1 429.0
Over $500 million 16 1,955.1 661.9 40,697.0

Note: Does not include one facility owned by the federal government, and another for which no financial
data are available.

Potentially affected companies range in size from companies with less than $100,000
in revenues to companies with over $40 billion in revenues. Eighty-two of 167 companies
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analyzed have sales less than $6 million per year. While EPA is concerned about economic
Impacts to al companies owning CWT facilities, impacts to these small companies are of
particular concern. Under the Regulatory Flexibility Act, EPA must prepare aregulatory
flexibility analysis if aregulation will have a significant impact on a substantial number of
small companies. While the number of small companies affected by the CWT effluent
limitations guidelines and standards is relatively small in absolute terms (EPA estimates
fewer than 70 small companies owning direct and indirect dischargers will be affected by the
rule), impacts on individual companies owning CWT facilities may be sizeable.

The two ratios examined in this analysis to determine companies’ financial status are
profit margin and return on assets (ROA). They are defined as follows:

Profit Margin =  Profit/Revenues
ROA =  Profit/Assets

The profit margin shows what percentage of every sales dollar the firm was able to convert
into net income. This shows how profitable the companies’ current operations are. Return
on investment relates net income to total assets, measuring how profitably afirm has used its
assets. Generaly, profit data are available for many of the companies owning CWT facilities,
but asset data are not available for the NOA facilities. Thus, the ROA more accurately
reflects baseline company financia performance for the companies owning questionnaire
CWT facilities.

Table 3-12 shows the baseline financial condition of companies owning CWT
facilities. At baseline, companies owning CWT facilities are generally profitable. However,
atotal of 12 companies are unprofitable at baseline, and they include companiesin all size
categories. Overall profitability appears highest for the smallest and largest companies; the
median profit margin for small companiesis 31 percent, and the largest size category of
companies has a median baseline profit margin of approximately 7 percent. For companies
ranging in size from $50 million to $500 million, baseline median profit margins are in the
1 percent range. For companies ranging in size from $20 million to $500 million, baseline
median profit margins are in the 3 percent range.
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Table 3-12. Baseline Company Financial Profile, by Company Size

Scaled Scaled
Estimated Number of Number of Company Company
Number of Firmswith Firmswith Revenues Profits Profit Return on
Company Size Firms Asset Data  Profit Data  (10°$1997)  (10° $1997) Margin Assets

Lessthan $6 million 83 15 58
Minimum 0.02 —7.42 —2.37 -0.35
Median 2.05 0.45 0.31 0.08
Maximum 5.67 4.37 1.07 16.13

$6 million to $20 million 34 13 19
Minimum 6.25 -10.19 -0.53 -0.11
Median 1211 0.66 0.08 0.11
Maximum 19.15 13.42 0.77 0.45

$20 million to $50 million 14 5 8
Minimum 20.09 —7.07 -0.19 0.03
Median 35.91 1.07 0.03 0.15
Maximum 45.90 754 0.38 0.83

$50 million to $500 million 21 8 15
Minimum 62.12 —6.91 -0.03 -0.26
Median 169.52 1.29 0.01 0.03
Maximum 215.63 82.56 0.44 0.35

Over $500 million 16 9 11
Minimum 661.88 -19.26 -0.01 0.00
Median 1,955.10 187.23 0.07 0.15
Maximum 40,697.02 9,921.72 0.26 20.75
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Like profit margin, the return on assets (ROA) varies across size categories, and is
lowest for the $50 million to $500 million size range. Median ROA is highest for companies
with revenues between $20 million and $50 million or with revenues over $500 million.
Companiesin the two smallest size categories have median ROASs in the 10 percent range.

3.2 Basdine Environmental I mpacts of the CWT Industry

This section focuses on the specific pollutants that originate from CWT facility
effluents and the waterbodies affected by these pollutants. We characterize these pollutants
and the affected streams reaches.

3.2.1 Pollutants Discharged

Over 100 hazardous chemical compounds have been detected in the discharges from
the 119 modeled CWT facilities. These compounds include inorganic compounds such as
arsenic, chromium, and lead, as well as organic compounds such as benzene and toluene.
Table 3-13 lists each of the 102 detected chemicals and provides information about their
toxicity. Three of the chemicals are known to be human carcinogens and another 21 are
considered probable or possible carcinogens. Almost half of the chemicals are considered
systemic toxicants for humans. That is, evidence shows that above certain threshol ds of
exposure they have the potential to damage human health, including neurological,
immunological, circulatory, or respiratory effects. These exposure thresholds are represented
by the reference dose (RfD) values reported in Table 3-13. Section 9.4.2.3 provides more
details on the human health effects of these chemicals.

In addition to human health effects, a mgority of the chemicals are considered
hazardous to aquatic life. To protect aquatic species from potentially lethal chronic and acute
exposures, EPA has established pollutant-specific water quality criteria. Asreported in
Table 3-13, these are expressed as maximum allowabl e in-stream concentrations. EPA has
established similar criteriafor the protection human health, which are also reported in
Table 3-13.

3.2.2 Affected Streams and Reaches

To analyze water quality impacts, waterbodies have been broken down into discrete
geographical segments known asa“reaches.” A river network istypically made up of several
branches of rivers and streams that come together at various confluence points. In such a
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Table 3-13. Categorization of CWT Industry Pollutants

Ambient Water Quality Criteria

Human Health

Freshwater Aquatic Life

Reference Ingesting Ingesting
Slope Factor Weight-of- Dose Water and Organisms Acute
CAS Value Evidence (RfD) Organisms  Only Value Value Chronic Value
Number Pollutant (mg/kg-day)-1 Classification® (mg/kg-day) Value (ug/l) (ug/l) (ng/l) (ng/l)

56235 Tetrachloromethane 0.13 B2 0.0007 0.25 44 41,400 3,400
56553 Benzo(a)anthracene 0.73 B2 0.003 0.0032 10 1
59507  4-Chloro-3-Methylphenol - 2 56,000 270,000 4,050 1,300
60297 Diethyl ether - 0.2 6,900 770,000 2,560,000 79,833
65850 Benzoic acid D 4 130,000 2,900,000 180,000 17,178
67641 Propanone, 2- D 0.1 3,500 2,800,000 6,210,000 1,866,000
67663 Chloroform 0.0061 B2 0.01 5.7 470 13,300 6,300
68122 Dimethylformamide, N,N- - 0.1 3,500 220,000,000 7,100,000 710,000
71432 Benzene 0.029 A 0.003 12 71 5,300 530
71556  Trichloroethane, 1,1,1- D 0.02 690 38000 42,300 1,300
75014  Vinyl Chloride 19 A 0.018 4.8 56,329 18,242
75092 Methylene Chloride 0.0075 B2 0.06 4.7 1600 330,000 82,500
75150 Carbon disulfide - 0.1 3,400 94000 2,100 2
75354  Dichloroethene, 1,1- 0.6 C 0.009 0.057 32 11,600 5,114
78933 Butanone, 2- D 0.6 21,000 6,500,000 3,220,000 233,550
79005 Trichloroethane, 1,1,2- 0.057 C 0.004 0.61 42 18,000 13,000
79016  Trichloroethene 0.011 - 0.006 31 92 40,700 14,850
83329 Acenaphthene - 0.06 1,200 2,700 580 208
84662 Diethyl phthalate D 0.8 23,000 120,000 31,800 10,000
84742 Di-n-butyl phthalate D 0.1 2,700 12,000 850 500
85018 Phenanthrene D 180 19
85687 Butyl Benzyl Phthaate C 0.2 3,000 5,200 820 260
86737 Fluorene D 0.04 1,300 14,000 212 8
86748 Carbazole 0.02 B2 0.96 21 930 893
87865 Pentachlorophenol 0.12 B2 0.03 0.28 8.2 19 15

(continued)
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Table 3-13. Categorization of CWT Industry Pollutants (Continued)

Ambient Water Quality Criteria

Human Health

Freshwater Aquatic Life

Ingesting
SlopeFactor ~ Weight-of- Reference Dose Water and Ingesting

CAS Value Evidence (RfD) Organisms OrganismsOnly Acute Chronic Value

Number Pollutant (mg/kg-day)-1 Classification® (mg/kg-day) Value(ug/l)  Value (ug/l) Value (pg/l) (ng/l)
91203 Naphthalene C 0.02 680 21,000 1,600 370
91576 Methylnaphthalene, 2- 0.02 - 75 84 1,133 417
92524 Biphenyl D 0.05 720 1,200 360 230
95487 Cresol, o- C 0.05 1,700 30,000 14,000 2,251
95954  Trichlorophenol, 2,4,5- - 0.1 490 570 1,549 344
96184 Trichloropropane, 1,2,3- 7 B2 0.006 200 3,400 33,800 17,140
98555  Alpha-terpineol - 12,742 4,879
98862 Acetophenone D 0.1 3,400 98,000 162,000 31,094
99876 P-Cymene - 6,500 237
100414 Ethylbenzene D 0.1 3,100 29,000 9,090 4,600
100425 Styrene - 0.2 6,700 160,000 4,020 402
100516 Benzyl alcohol - 0.3 10,000 810,000 10,000 1,000
101848 Diphenyl ether - 4,000 213
105679 Dimethylphenol, 2,4- - 0.02 540 2,300 2,120 1,970
106445 Cresol, p- C 0.005 170 3,100 7,500 2,570
106467 Dichlorobenzene, 1,4- 0.024 C 0.03 1.2 81 1,120 763
106934 Dibromoethane, 1,2- 85 B2 0.0004 0.013 106,050 35,485
107062 Dichloroethane, 1,2- 0.091 B2 0.03 0.38 99 116,000 11,000
108101 4-Methyl-2-Pentanone - 0.08 2,800 360,000 505,000 50,445
108383 Xylene, — - 2 42,000 100,000 16,000 3,900
108883 Toluene D 0.2 6,800 200,000 5,500 1,000
108907 Chlorobenzene D 0.02 680 21,000 2,370 2,100
108952 Phenal D 0.6 21,000 4,600,000 4,200 200
110861 Pyridine - 0.001 34.7739692 5,400 93,800 25,000
112403 N-Dodecane - 18,000 1,300
(continued)
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Table 3-13. Categorization of CWT Industry Pollutants (Continued)

Ambient Water Quality Criteria

Human Health

Freshwater Aquatic Life

Reference Ingesting Ingesting
Slope Factor Weight-of- Dose Water and Organisms Acute

CAS Value Evidence (RfD) Organisms  Only Value Value Chronic Value
Number Pollutant (mg/kg-day)-1 Classification® (mg/kg-day) Value (ug/l) (ug/l) (ng/l) (ng/l)
112958 N-Eicosane - 18,000 1,300
117817 Bis(2-ethylhexyl) phthalate 0.014 B2 0.02 18 59
120127 Anthracene D 0.3 4,100 6,800 2.78 2.2
120821 Trichlorobenzene, 1,2,4- D 0.01 71 90 930 286
124185 N-Decane - 18,000 1,300
124481 Dibromochloromethane 0.084 C 0.02 0.38 44 34,000 14,607
127184 Tetrachloroethene 0.052 - 0.01 320 3,500 4,990 510
129000 Pyrene D 0.03 230 290 591 61
132649 Dibenzofuran D 0.0004 26 32 1,050 280
132650 Dibenzothiophene - 420 122
142621 Hexanoic acid - 320,000 15,170
156605 Dichloroethene, trans 1,2- - 0.02 70 130,000 20,000 110,000
206440 Fluoranthene D 0.04 300 370 45 7.1
218019 Chrysene 0.0073 B2 0.3 0.32 592 16
243174 Benzofluorene, 2,3- - 588 36
544763 N-Hexadecane - 18,000 1,300
593453 N-Octadecane - 18,000 1,300
608275 Dichloraniline - 7,170 717
612942 Phenylnaphthalene, 2- - 560 37
629594 N-Tetradecane - 18,000 1,300
629970 N-Docosane - 530,000 68,000
630206 Tetrachloroethane, 1,1,1,2- 0.026 C 0.03 13 24 20,000 10,000
700129 Pentamethylbenzene - 528 102
832699 Methylphenanthrene, 1- - 555 54

(continued)
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Table 3-13. Categorization of CWT Industry Pollutants (Continued)

Ambient Water Quality Criteria

Human Health

Freshwater Aquatic Life

Reference Ingesting Ingesting
Slope Factor Weight-of- Dose (RfD) Water and Organisms
CAS Value Evidence (mg/kg- Organisms Only Value AcuteValue ChronicValue
Number Pollutant (mg/kg-day)-1 Classification® day) Value (ug/l) (ug/l) (ug/l) (ug/l)
1576676 Dimethylphenanthrene, 3,6- - 543 21
1730376 Methylfluorene, 1- - 627 115
7429905 Aluminum - 1 20,000 47,000 750 87
7439896 Iron - 0.3 300 1,000
7439921 Lead B2 65 25
7439932 Lithium - 0.02 464
7439965 Manganese D 0.14 50 100 388
7439976 Mercury D 0.05 0.051 14 0.77
7439987 Molybdenum - 0.005 27.8
7440020 Nickel - 0.02 610 4,600 470 52
7440213 Silicon -
7440224 Silver 0.005 170 110,000 34 0.34
7440246 Strontium - 0.6 20,000 680,000
7440315 Tin - 0.6 18.6
7440326 Titanium - 4 191
7440360 Antimony - 0.0004 14 4,300 3,500 1,600
7440382 Arsenic 15 A 0.0003 0.02 0.16 340 150
7440393 Barium D 0.07 1,000 410,000 2,813
7440428 Boron - 0.09 31.6
7440439 Cadmium B1 0.0005 14 84 4.3 22
7440473 Chromium - 15 50,000 1,000,000 570 74
7440484 Cobalt - 0.06 1,620 49
7440508 Copper D 0.04 650 1,200 13 9
7440622 Vanadium - 0.007 11,200 9
(continued)
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Table 3-13. Categorization of CWT Industry Pollutants (Continued)

Ambient Water Quality Criteria

Human Health Freshwater Aquatic Life
Reference Ingesting Ingesting
Slope Factor Weight-of- Dose Water and Organisms Acute
CAS Value Evidence (RfD) Organisms  Only Value Value Chronic Value
Number Pollutant (mg/kg-day)-1 Classification® (mg/kg-day) Value (ug/l) (nall) (nall) (nall)
7440666 Zinc D 0.3 9,100 69,000 120 120
7440677 Zirconium - 10.3
7704349 Sulfur #N/A 10,000,000 1,000,000
7723140 Phosphorus #N/A 24 01
7782492 Selenium D 0.005 170 11,000 12.83 5
20324338 Tripropyleneglycol- - 2,484,600 683,870
methylether
@ 2 Weight-of-evidence classification codes:
8 A—Human carcinogen

B1-Probable human carcinogen (limited human data)
B2—Probable human carcinogen (animal data only)
C—Possible human data

D—Not classifiable as to human carcinogenicity

Source:  U.S. Environmental Protection Agency.
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network, reaches are defined as the river or stream segments lying between each of these
confluence points. For wider bodies of water, areach is defined as a section of shoreline
(EPA, 1994c). Reachesin the U.S. average approximately 10 milesin length. This study has
modeled water quality for the reaches affected by pollutants originating from CWT effluents.
When data were insufficient for the receiving stream, water quality was modeled for the
closest downstream reach with avail able data.

Table 3-14 provides general characteristics of the affected stream segments, or
reaches. The affected reaches are located throughout the country, primarily in urban areas.
The largest concentrations are found in the northeastern, midwestern, and southeastern
regions of the U.S. The mgjority of the reaches are affected by dischargersin the oils
subcategory (59 reaches), followed by the metals subcategory (41 reaches) and the organics
subcategory (19 reaches). The sum of the affected reaches in each of these subcategories may
be greater than the total number of affected reaches because some reaches receive discharges
from more than one subcategory; therefore, they may be included in more than one of the
subcategory totals.

Table 3-14 aso provides one indicator of the current level of water quality in these
reaches. Twenty-two of the reaches are on rivers that currently have fish consumption
advisoriesin place. These advisories are largely due to pollutants such as dioxin,
polychlorinated biphenyl (PCBs), and various pesticides, none of which are in the scope of
the regulation. Consequently, reductionsin CWT pollutants cannot be anticipated to change
these advisories. Nevertheless, these advisories do provide an important indication of the
quality and level of use of the reaches.

3.3 References

Hoover, Edgar M. 1975. An Introduction to Regional Economics. 2™ Ed. New Y ork:
Alfred A. Knopf.

U.S. Environmental Protection Agency. Toxics Release Inventory database, 1991-1995.

U.S. Environmental Protection Agency. 1991 Waste Treatment Industry Questionnaire.
Washington, DC: U.S. Environmental Protection Agency.

U.S. Environmental Protection Agency. Notice of Availability Facility Information Sheets.
Washington, DC: U.S. Environmental Protection Agency.
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Table 3-14. Characteristics of Reaches Receiving Dischargesfrom CWT Facilities

Reaches Affected
Reaches Affected by by Indirect Total Affected
Direct Dischargers Dischargers Reaches

Number of Reaches® 12 75 87

Metal s subcategory 9 32 41

Qils subcategory 3 56 59

Organics subcategory 4 15 19
Location

Northeast 7 22 29

Southeast 0 16 16

Upper Midwest 2 18 20

Lower Midwest 2 6 8

Northwest 1 3 4

Southwest 0 10 10
Reachesin Urban Areas 10 77 87
Fish Consumption Advisories 6 32 38

& Some reaches receive discharges from more than one subcategory; therefore, the total number of reaches
may be less than the total of the subcategories.

U. S. Environmental Protection Agency. 1995. “Appendix A: 1991 Waste Treatment
Industry Questionnaire, Part 2. Economic and Financial Information.” Economic
Impact Analysis of Proposed Effluent Limitations Guidelines and Standards for the
Centralized Waste Treatment Industry.

U.S. Environmental Protection Agency, Office of Water, Office of Wetlands, Oceans, and
Watersheds. 1994c. “EPA Reach File 3.0 Alpha Release (RF-3 Alpha) Technical
Reference.”
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SECTION 4

DESCRIPTION OF THE CWT EFFLUENT LIMITATIONS GUIDELINES AND
STANDARDS AND COMPLIANCE COST ANALYSIS

EPA is proposing effluent limitations guidelines and standards to limit the discharge
of pollutantsinto navigable waters of the United States by new and existing facilities that
receive industrial waste from off-site for treatment or recovery. The Agency is proposing
controls both for facilities that discharge pollutants directly into surface water and for
facilities that discharge pollutants indirectly by sending them viathe sewer system to a
POTW. This section describes the control options examined by the Agency for each
subcategory of the CWT industry and the combined regulatory option the Agency is
proposing.

4.1  Controlsfor Each Subcategory of the CWT Industry

For the CWT industry, the Agency is proposing effluent limitations guidelines and
standards for direct dischargers based on Best Practicable Control Technology Currently
Available (BPT), Best Conventional Pollutant Control Technology (BCT), Best Available
Technology Economically Achievable (BAT), and New Source Performance Standards
(NSPS) based on the best available control technology that can be demonstrated. For indirect
discharging CWT facilities, EPA is proposing Pretreatment Standards for Existing Sources
(PSES), and Pretreatment Standards for New Sources (PSNS). These technologies are
described below.*

The Agency has identified three subcategories within the CWT industry, which are
defined in terms of the type of waste received for treatment or recovery. After athorough
examination of the industry, EPA determined that the type of waste accepted for treatment or
recovery was the only factor of primary significance for subcategorization and that it
encompassed many of the other subcategorization factors (e.g., type of treatment processes
used, nature of wastewater generated). EPA’s proposed subcategories are as follows:

These descriptions are based on the descriptions of the technology basis for the CWT effluent limitations
guidelines and standards as contained in the preambl e to the proposed rule.
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« metassubcategory: facilitiesthat treat, recover, or treat and recover metal from
metal-bearing waste, wastewater, or used material received from off-site

« oilssubcategory: facilitiesthat treat, recover, or treat and recover oil from oily
waste, wastewater, or used material received from off-site

« organics subcategory: facilitiesthat treat, recover, or treat and recover organics,
from other organic waste, wastewater, or used material received from off-site

In the course of selecting the control technologies to establish as BPT, the Agency
evaluated a number of control options for each subcategory of the CWT industry. The
following section describes the control options examined for each subcategory. Note that in
numbering the control options, higher numbers do not necessarily imply greater stringency.

4.1.1 Metals Subcategory

The Agency examined the following three control options to reduce the discharge of
pollutants from the metals subcategory of the CWT industry (facilities that treat, recover, or
treat and recover metal from metal-bearing waste, wastewater, or used material received from
off-site):?

« Option 4: batch precipitation, liquid-solid separation, secondary precipitation,
and sand filtration

The Agency is proposing Option 4 as BPT.

For metal-bearing waste that includes concentrated cyanide streams, cyanide
destruction is assumed to take place prior to metals treatment. For this subset of the metals
subcategory, the Agency evaluated three alternative control technologies:

« Cyanide Option 2: akaline chlorination at specific operating conditions

EPA is proposing Cyanide Option 2, alkaline chlorination at specific operating conditions,
for this subset.

“Note that the numbering does not indicate the stringency of the limitations. To maintain alogical cross-
reference with the previous public and confidentia rulemaking records, EPA did not sequentially renumber
the options currently under consideration.
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4.1.2 CQils Subcategory

The Agency examined the following control options to reduce the discharge of
pollutants from the oils subcategory of the CWT industry:

» Option 8: dissolved air flotation (DAF)
« Option 9: secondary gravity separation and DAF

EPA isproposing BPT, BCT, PSNS, NSPS, and BAT controls for direct discharging
facilitiesin the oils subcategory based on Oils Option 9 and PSES controls for indirect
discharging facilities in the oils subcategory based on Option 8.

4.1.3 Organics Subcategory

The Agency examined the following two control options to reduce the discharge of
pollutants from the organics subcategory of the CWT industry:

» Option 3: equalization, air stripping with air emissions control, and biological
treatment

e Option 4: equalization and biological treatment
EPA is proposing controls based on Option 4 for the organics subcategory.
42  Costsof Controls

Based on the information received by EPA from the technical questionnaire, a
detailed monitoring questionnaire, and site visits, the Agency has estimated the costs of
complying with each control options. The costs of complying with a control option are
assumed to affect the cost of treating waste in a single subcategory. (For example, the costs
of complying with Metals Option 4 are assumed to affect metals recovery and metals
treatment operations only.)

In estimating the costs of implementing the control options, the Agency made the
conservative assumption that each facility would incur the full costs of installing all the
technology upon which the limits are based, unless that facility already had these controlsin
place. Thisassumption may lead to an overstatement of costs, because facilities have other
potential ways of achieving compliance, and some of these may be less costly for particular
facilities. Because the Agency cannot anticipate which facilities will choose to use different
approaches (such as pollution prevention or off-site transfer), facilities that currently do not
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have adequate treatment in place are assumed to incur the costs of purchasing, installing, and
operating those controls.

Costs of compliance fall into five broad categories:

» costs of capital equipment required, including installation costs,

« annua O&M costs, including costs of additional labor, energy, and materials;
« costs of additional land required, if any;

« costs of modifying the facility’s RCRA permit, if any; and

 costs of monitoring controls and recordkeeping.

The O&M and monitoring compliance costs associated with a control option are ongoing
costs that will vary with the level of throughput at the facility and will therefore increase the
facility’ s variable costs of operating each process. The capital, land, and RCRA-modification
costs are one-time, lump-sum expenditures. These costs are annualized over the expected life
of the capital equipment (to represent the annual cost of financing the lump sum cost). The
total annual after-tax treatment costs for a given control option are computed by summing the
annual O&M and monitoring compliance costs and the annualized capital, land, and RCRA-
modification costs, after accounting for the tax savings associated with the costs.

Section 4.2.1 describes the computation of the after-tax annualized costs.

4.2.1 Computing the Annualized Cost of Compliance

EPA employs a cost annualization model to compute the annualized cost of the
capital and other lump-sum costs of the regulation. The cost annualization model
incorporates several financial assumptions, including the type of depreciation schedule the
facility will use, the timing of theinitial investment and the start of operation for the newly
installed controls, and tax savings afforded the firm under federal and state tax laws. These
assumptions are examined in greater detail below.

4.2.1.1 Purpose of Cost Annualization

The capital costs associated with the regulation are one-time expenses. However, the
lump-sum expenditures are too large for most CWT facilities to finance out of current
revenues. They will probably be paid for by equity or debt financing. The Agency employs a
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cost annualization model that estimates the annual cost associated with incurring these lump-
sSum expenses.

4.2.1.2 Depreciation and Taxes

Depreciation is the alocation of an asset’s cost over a period of time longer than one
year. The cost annualization model uses a modified accelerated cost recovery system
(MACRS) of depreciation. This system of depreciation assumes a 150 percent double-
declining balance method through 8 years, with straight line thereafter, and a 1-year period
between construction and start-up. MACRS offers companies an advantage by allowing
them the ability to write off greater portions of an investment in early years, when the time
value of money is greater.

A business cannot begin to depreciate a capital investment before it goesinto
operation. Approximately 1 year would be required to build and install most of the
equipment considered in the regulatory package. Thus, the cost annualization model assumes
a l-year delay from the initial capital expenditure to operation. In addition, the indirect
discharging facilities have 3 years to begin complying with the regulation. The depreciable
life of the equipment is 20 years.

In the cost annualization model, the MACRS is used to calculate the portion of the
capital costs that can be written off or depreciated each year. Tax laws permit companies to
deduct capital depreciation as an expense and also to deduct annual costs from revenues prior
to computing the tax they owe. To compute acompany’s after-tax annualized costs, the
model calculates the present value of these expenses, discounted based on each company’s
individual real weighted average cost of capital (WACC).

Estimating the Firm’'sWACC. The Agency requested firms' WACC in the 1991
Waste Treatment Industry Questionnaire. For firms providing thisinformation, the
guestionnaire value was used. For most of the firms owning NOA facilities, little or no
company financial information is available. For these firms, the Agency assumesa WACC
of 7 percent.

For firms with adequate data that did not provide this information on the
guestionnaire, EPA estimated the weighted average cost of equity and (after-tax) debt based
on the following formula:

WACC =W (1—1) « K, + Wee K,
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where
WACC =  weighted average cost of capital,
W, =  weighting factor on debt,
t =  margina effective state and federal corporate tax rate,
Ky =  cost of debt or interest rate
W, =  weighting factor on equity, and
K. =  cost (required rate of return) on equity.

Thisformulaimplicitly assumes that investmentsin pollution control equipment are similar
in risk to other projects and that the method of financing for control equipment is similar to
other investments by the company.

To estimate the WACC, values for K, and K, were estimated. Marginal costs of
capital, not historical average costs are appropriate hurdle rates for new investments (Bowlin
et a., 1990); however, data are available only for historical costs. EPA estimates the cost of
debt for companies owning CWT facilities based on the average bond yields reported by
Standard and Poors (S&P) (1993). Assuming that companies owning CWT facilitiesare in
average financial condition at baseline, the Agency used yields for corporate bonds rated
BBB and adjusted the cost of debt downward to reflect tax savings because debt interest is
deductible.

To estimate the cost of equity capital, the Agency used the Capital Asset Pricing
Model, which can be expressed:

Ke = Rf + B(Rm - Rf)

where
Ke = cost of equity capital,
Rf = risk freerate of return,
B = beta, ameasure of the relative risk of the equity asset, and
(R,—Ry) = themarket risk premium.
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For the risk-free rate of return, EPA used the average rate of return on long-term treasury
bonds, 7.52 percent (U.S. Department of Commerce, 1991). EPA assumed the risk premium
IS 6 percent, its average historical value (Ibbotson and Associates, 1993) and used the average
beta value for companies with bonds rated BBB to B, 1.41 percent. Weighting factors were
estimated based on actual capital structure for the firms, reflecting an assumption that the
firms actual capital structure approximates their optimal capital structure.

Estimating the After-Tax Annualized Costs of Controls. EPA used the reported or
estimated WACC to compute the present value of the tax shield that results from these
expenses, including the deductions allowed on depreciation and the noncapital costs, as
described above. EPA then subtracted the present value of the tax shield from the present
value of the 20-year stream of lump-sum and annual compliance costs. Finaly, the resulting
present value was annualized over 20 years, also at the individual company’ s reported or
estimated WACC.

This annualized after-tax cost is the facility’ s estimated additional treatment cost per
year required to comply with the control option, which isin turn used to compute the increase
in its per-gallon cost of treatment, which in turn shifts the market supply of CWT services
upward. Because indirect discharging facilities are given extratime to comply with the
regulation, their present value cost of compliance is effectively lower. (Because of the time
value of money, future expenditures are worth less than present expenditures.)

4.2.2 Costsfor Facilitieswith Both Commercial and Noncommercial Operations

Some CWT facilities treat waste that was generated by a production process at
another facility owned by the same company. Because they do not receive payment from
outside the company, they are referred to as noncommercial facilities. Noncommercial CWT
operations are regarded by owner-companies as cost centers, providing a service to the entire
company (similar to a centralized accounting or personnel department). In some cases,
facilities that treat waste from within the company also provide this service to outside
customers on acommercia basis. Only the commercial share of the facility’s CWT flows are
part of the market for CWT services. For facilities that perform both commercia and
noncommercial CWT, compliance costs were modified to assign a share of the costs
proportional to the share of the operation that is commercial. For example, if 90 percent of
the waste treated at a given facility were noncommercial and 10 percent were commercial,
only 10 percent of their compliance costs would be included in the market model, because
only 10 percent of their CWT waste is accepted through a marketed transaction. The other
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90 percent are assumed to be absorbed by the noncommercial operations as a cost of doing
business, which is borne by the company as awhole. On the 1991 Waste Treatment Industry
Questionnaire, EPA requested the quantities of waste accepted from off-site generators under
the same ownership and the quantities from of-site facilities not under the same ownership.
These data were used to compute the commercial share of CWT operations. Eighteen
facilitiesindicated that their CWT operations were at least in part noncommercial. All of the
oil recovery facilities identified through the NOA were assumed to be entirely commercial.

4.2.3 Compliance Costsfor the Control Options

Table 4-1 shows the total compliance costs for each control option for each
subcategory. Theseinclude, as described above, the costs of purchasing, installing,
operating, maintaining, and monitoring new control equipment.

Table 4-1 shows the costs that would be incurred by CWT facilities for the metals,
oils, organics subcategories to comply with the control options EPA considered for that
subcategory. Thefirst column of the costs shows the lump-sum capital and land costs under
each control option. These costs are sufficiently large that CWT facilities would generally
not be able to meet them without borrowing or selling stock. The second column of costs
shows the total annualized costs of the regulation, not accounting for tax savings of the
facilities. This column includes annualized capital and land costs, plus annual O&M and
monitoring costs; it approximates the cost of the regulation to society each year. The third
column of costs shows the total annualized costs after accounting for tax savings due to
deductions and depreciation. This cost approximates the annual cost to industry. CWT
facilities that discharge metal pollutants directly to surface water would face increased annual
after-tax costs of $2.19 million under Option 4. Indirect dischargers would incur costs of
approximately $6.25 million under Option 4.
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Table4-1. Compliance Costs by Subcategory (10° $1997)

Total Capital and Total Annualized Costs Total After-Tax

Costs Land Costs Before Tax Savings Annualized Costs

BPT/BAT Costs

Metals 4 with CN 4,069.6 3,544.9 2,191.0

Oils 9 (scaled) 1,168.1 542.4 348.2

Organics 4 80.0 221.9 138.3
PSES Costs

Metals 4 with CN 11,1111 11,449.6 6,250.3

Oils 8 (scaled) 23,833.9 14,797.6 8,228.2

Organics 4 17,709.2 4,592.8 2,670.8
Total Costs

Metals 4 with CN 15,180.6 14,994.5 8,441.2

Oils 9,8 (scaled) 25,002.0 15,340.0 8,576.4

Organics 4 17,789.2 4,814.7 2,809.1

The Agency has selected Option 9 for direct-discharging oils facilities, because those
controls are believed to be more effective in removing pollutants from facilities' wastewater
discharges. For indirect-discharging oils facilities, the Agency has selected Option 8, because
it isless costly and resultsin fewer adverse economic impacts while still being protective of
human health. Direct discharging oils facilities are estimated to incur costs of $0.3 million,
while indirect-discharging oil facilities are estimated to incur after-tax annualized costs of
$8.2 million.

For CWT facilities in the organics subcategory Option 4 costs are | ess than other
options previously considered for both direct and indirect dischargers, whether one considers
lump-sum capital and land costs or annualized costs. Direct discharging organics facilities
are estimated to incur after-tax costs of $0.1 million, while indirect discharging organics
facilities are estimated to incur after-tax costs of $2.67 million.
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In addition to this change, several changes have been made in the estimated costs of
complying with the effluent limitations guidelines and standards. These changes include:

« Eliminating RCRA permit modification costs. EPA has determined that permit
modifications would not be needed because wastewater treatment units subject to
NPDES or pretreatment requirements under the Clean Water Act are exempt from
certain RCRA requirements.

« Modified capital costsfor Qilsfacilities. In response to comments that some oils
facilities might need more storage capacity than had been modeled, EPA has
modified the DAF capital costs to include holding tanks capable of retaining
enough flow volume to operate the minimum size DAF system for one 24-hour
period.

« Modified capital and operating costs for Organicsfacilities. EPA has modified
the estimated capital and O& m cost estimates for sequencing batch reactor (SBR)
treatment to include costs for nutrient addition and waste heating during cold
operating conditions, as well as including sludge disposal costs.

Commercial CWT facilities incurring these costs will respond by changing their
production behavior. Thiswill change market quantities and, in interaction with market
demand, market prices. The changed market quantities and prices for CWT serviceswill in
turn change the revenues and production behavior of al market CWT facilities, including
those that do not incur compliance costs (because they are zero dischargers or because their
treatment already complies with the standards set in the regulation). Such facilities will
experience higher revenues with no change in their costs, so their profits will increase. The
following sections describe the methodol ogies used to assess the impacts of these costs on
commercial CWT facilities and on companies owning CWT facilities, including both
commercial or noncommercial CWT facilities.

4.2.4 Compliance Costs of Combined Regulatory Option

Many of the facilitiesin the CWT industry have operationsin more than one
subcategory. The overall cost of the regulation on such facilities can be calculated by
summing the costs they incur in each of the subcategories. The Agency evaluates the total
cost of the rule on the industry by combining the costs of the control option for each
subcategory to create a combined regulatory option. Table 4-2 shows the total compliance
costs of the combined regulatory option chosen by
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Table 4-2. Costsof Complying with the Combined Regulatory Option (10° $1997)2

Total Annualized
Total Lump-  CostsBeforeTax Total After-Tax

Costs Sum Costs Savings Annualized Costs
Total for all Subcategories
BPT/BAT Costs 5317.6 4,309.2 2,677.4
PSES Costs 51,912.5 30,840.0 17,149.2
Total Costs 57,230.2 35,149.2 19,826.7

2 Costs are scaled up to reflect the estimated universe of CWT facilities.

b After tax annualized costs for the mixed waste subcategory are computed assuming that facilities select the
mixed waste option only if it is less expensive than the subcategory option for at least two subcategory
operations.

the Agency astotal compliance cost including the mixed. As described above, the combined
regulatory option comprises Metals 4, Oils 9 for direct dischargers, Oils 8 for indirect
dischargers, and Organics 4.

For the CWT industry as awhole, EPA estimates that the total lump-sum costs, which
include one-time capital and land costs, would be approximately $57 million. Annualized
costs to the industry, after accounting for tax savings afforded CWT facilities due to
depreciation and cost deductibility, are estimated to be approximately $20 million. Because
the cost for CWT facilities could be substantial relative to baseline revenues for their CWT
operations, the Agency has conducted a thorough examination of the potential economic
impacts and benefits of the regulation. The following sections describe the methodol ogy
used for these analyses and the results of the analyses.
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SECTION 5

ECONOMIC IMPACT ANALYSISMETHODOLOGY

EPA anayzed the economic impacts of the effluent limitations guidelines and
standards by comparing the baseline conditions of CWT facilities, companies, and markets
with conditions projected to exist with the regulation in place. This section describes the
analytical methods used to project the with-regulation conditions and estimate these measures
of economic impact and defines the measures of economic impact.

The effluent limitations guidelines and standards will directly increase the costs and
reduce the pollutant discharges of CWT facilities that discharge directly or indirectly to
surface water. Faced with increased costs resulting from the regulation, companies owning
CWT facilities have two basic choices:

« Comply with the regulation and incur the costs: The CWT facility would adjust
its operations to maximize profits under the new market conditions that result as
al CWT facilities adjust to the regulation.

o Cease CWT operations: The facility might close completely or cease its CWT
operations so that the facility is no longer subject to the guidelines or standards.

Economic reasoning argues that owner companies will choose between these responses based
on an assessment of the benefits and costs of the facility to the company under each choice.
For commercial CWT facilities, the benefits to the company of its CWT operations are the
revenues from the CWT operations. Costs to the company include the payments made to the
factors of production (e.g., labor and materials) plus the opportunity costs of self-owned
resources (e.g., the land and capital equipment). With the regulation in place, these costs will
include the costs of complying with the effluent limitations guidelines and standards. The
company will compare the with-regulation revenues of its CWT operations with the with-
regulation costs of its CWT operations and will continue to offer aparticular CWT service as
long as its revenues from that operation exceed its costs for that operation.

The Agency also estimated impacts on the markets for CWT services. Because
generators have the option of developing on-site treatment or using pollution prevention
techniques to reduce the quantity of waste they generate and send off-site, some of them may
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reduce the amount of waste they send to CWTs when the price of CWT servicesincreases. In
economic terms, this means that the demand for CWT servicesis not perfectly inelastic
(unresponsiveto price). Thus, CWT operators will be unable to pass al the costs of
complying with the regulation along to their customers. The increased costs of CWT
operations resulting from the effluent limitations guidelines and standards are expected to
result in higher prices for commercial CWT services and lower quantities of waste treated at
commercial CWTs.

The owner of anoncommercial CWT accrues benefits other than revenues from the
operation of itsfacility. Noncommercial CWT operations are typically treated as a “ cost
center” by the company, similar to centralized personnel or accounting services. Clearly,
however, companies have chosen to develop the capacity to manage their wastesin a
centralized manner because they perceive the benefits of captive treatment to exceed the
costs. These benefits may include lower expected future liability costs, more control over the
costs and scheduling of treatment, and certainty that treatment capacity exists for their
wastes. Owners of noncommercial CWT facilities are assumed to absorb the increased costs
of CWT operations and to continue treating the same quantity of off-site waste as they were
without the effluent limitationsin place. Similarly, the small number of contract CWT
facilities, which accept waste from alimited number of customers, are assumed to continue
treating the same quantity of waste as before and to pass along the entire costs of complying
with the regulation to their customers.

Asdescribed in Section 3, four CWT facilities were identified as being either strictly
noncommercia (receiving waste only from other off-site facilities owned by the same
company) or contract noncommercial (accepting waste on a contract basis from alimited set
of facilities owned by other companies). These facilities treat off-site waste at cost as a
service to the generating facilities and do not change the quantity of waste they treat in
response to market forces. The impact of the effluent limitations guidelines and standards on
these facilities was measured by examining changes in company profits resulting from the
effluent limitations guidelines and standards, assuming that the company absorbs all the costs
of compliance (so that the company’ s costs increase while their revenues are unchanged).

In addition to the strictly commercial and noncommercial facilities, there are afew
facilities that accept waste on both a commercial and anoncommercial basis. These facilities
are believed to be basically noncommercial facilities that have some unused treatment
capacity on-site. Rather than let the capacity sit idle, these facilities choose to accept some
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waste from unrelated generators. The Agency’ s analysis of these facilities combined the
approaches used for the commercial and noncommercial facilities. EPA included their
commercial quantity treated in the market analysis and allocated the cost of complying with
the regulation proportionally to the commercial and noncommercia quantitiestreated. The
company is assumed to require a somewhat higher price of treatment to continue accepting
the commercia share of the waste, but it is assumed to absorb the cost of compliance fully
for their noncommercial share of waste treated.

51  Overview of Analytic Methodology

Depending on the commercia status of the facilities, the Agency employed different
methods to estimate the economic impacts of the effluent limitations guidelines and standards
on the CWT industry. The impacts on commercial CWTs were estimated using a
mathematical model that integrated facility and market responses for each geographical
region. Impacts on noncommercia and contract CWTs were estimated by looking at changes
in the profitability of the company owning the CWT. Impacts on companies owning CWTs
were estimated using the measures described in Section 3.1.6. The rest of this section
describes the approach used to estimate impacts on commercial CWT facilitiesand CWT
markets.

The Agency employed an integrated facility-market economic impact model to project
the impact of the effluent limitations guidelines and standards on commercial CWTs. As
described in Section 3, the markets for CWT services areregional. This market
characterization is based on responses to the 1991 Waste Treatment Industry Questionnaire
and is consistent with the theory of economic geography, which predicts that markets for
goods that are heavy or difficult to transport will tend to be local (Hoover, 1975). Separate
economic impact analysis models were developed for each of six CWT market regions,
which were assumed to be independent of one another.

These models combine baseline characterizations of the CWT facilities (e.q.,
guantities treated in each CWT operation, costs and revenues of each CWT operation,
employment) with characterizations of the market structure for each CWT market and
estimated costs of compliance. Using a mathematical simulation of facilities
decisionmaking and market interactions, EPA estimated the changes in quantities treated in
each CWT operation in response to the facilities compliance costs. Aggregating across
facilitiesin each market, the model estimates changes in market supply, changes in market
price and quantity, and changes in consumer and producer surplus. An iterative solution
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algorithm seeks a set of prices and quantities at which all markets and al facilitiesarein
equilibrium.

The model projects equilibrium changes in market prices and quantities and facility
quantities accepted at individual CWT treatment or recovery operations. Changesin the
quantity of CWT services offered would result in changes in the quantity of inputs used to
produce these services (most importantly, labor). Thus, the Agency projects changesin
employment at CWT facilities. These changesin employment result in impactsin the
communities where CWT facilities are located, as the local |abor markets adjust to changesin
CWT demand for labor. Changesin CWT revenues and costs result in changes in revenues
and costs of the companies owning the CWT facilities and, thus, changes in their profits.
Estimation of company impacts is discussed in Section 6. Section 5.2 describes in greater
detail the methods used to estimate market and facility impacts of the effluent limitations
guidelines and standards.

5.2 Modeding Market and Facility Impacts

As described above, impacts of the effluent limitations guidelines and standards on
affected markets and facilities were estimated using an integrated mathematical simulation
model that estimates the responses of markets and facilities to the costs of complying with
theregulation. The model integrates market and facility responses so that the estimated
changesin facility quantity, market quantity, and market price are consistent. The models
used are “comparative static” models. Comparative static models start with the baseline state
of the facilities and markets, and by simulating the responses of facilities to their increased
costs and the interactions of the facilities in the markets, they project the with-regulation state
of the facilities and markets. No attempt was made to simulate the adjustment path from the
baseline to the with-regulation state realistically. Similarly, no attempt was made to project
other changes that might affect CWT markets and facilities between now and when the
regulation is promulgated. Thus, the analysis strictly focuses on changes in CWT facilities,
markets, and companies as aresult of the regulation. Strictly speaking, itisa“with and
without” regulation analysis, not a“ before and after regulation” analysis. The mathematical
workings of the model are described in greater detail in Appendix D.
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5.2.1 Definingthe Markets for CWT Services

Each regional economic impact estimation model includes markets for up to ten
specific types of CWT service. In general, five broad types of CWT service are offered:
metals recovery, metals treatment, oils recovery, oils treatment, and organics treatment.
Within several broad categories, the cost per gallon of waste treated varieswidely. Thisis
believed to reflect differences in the characteristics of the waste being treated, which requires
somewhat different treatments methods. Thus, within those broad types of treatment or
recovery, the CWT services offered are further broken down to reflect differences in cost of
treatment. The twelve possible types of CWT services within each regional market,
delineated based on type of waste and cost of treatment, are

« metals recovery—Ilow-cost,

e metals recovery—medium-cost,

« metasrecovery—high-cost,

e metals treatment—Iow-cost,

e metals treatment—medium-cost,

« metas treatment—high-cost,

« oOilsrecovery—Ilow-cost,

« oilsrecovery—medium-cost,

« oilsrecovery—high-cost,

e oilstreatment,

e organics treatment—Iow-cost, and

 organics treatment—high-cost.

The actual number of markets for specific types of CWT services within each CWT region
ranges from seven to ten. Market structures are defined as either monopolistic (one CWT
facility offering the service in the region), duopolistic (two CWTSs offering the service within
the region), or perfectly competitive (three or more CWTs offering the service within the
region). EPA developed market models that simulated facility and market behavior in
response to the effluent limitations guidelines and standards.

These models, illustrated in Figure 5-1, estimate afacility’ s quantity of waste
accepted for treatment given the market price and the facility’ s costs of treatment.
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Compliance
l Costs Sup ply
Decisions

Baseline Facility-Level Market Demand
Conditions Model Model Conditions
Prices

Figure5-1. Integrated Facility-Market Economic Model

Aggregating across all the facilitiesin a market yields the market quantity of CWT services
supplied at the market price. The interaction of market supply and demand may result in
price changes, which may, in turn, prompt further facility quantity adjustments. For example,
if at agiven price the quantity of waste CWTs are willing to treat is less than the quantity of
waste generators want to send off-site for treatment, CWTs will find that they can charge
higher pricesfor their services. Asthe price of the CWT service increases, some generators
reduce the quantity they send off-site, and some CWTs are willing to increase the quantity of
waste they accept. Equilibrium is achieved when all the markets and facilities are
simultaneously satisfied with quantity and price. Sections 5.2.2 and 5.2.3 describe the
Agency’s model of baseline conditions at market CWT operations and the Agency’ s model of
facility adjustmentsin their CWT operations in response to the costs of complying with the
effluent limitations guidelines and standards.

5.2.2 Modeling Facility Baseline Conditions

In general, costs of production may be either fixed or variable, unavoidable or
avoidable. Fixed costsinclude al costs that do not vary with the quantity produced.
Variable costsinclude al costs that do vary with quantity treated. Fixed costs include many
types of overhead costs and debt service costs. Variable costs include costs of most inputs
(e.g., labor, materias, energy), which vary as the quantity treated varies. The individual
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CWT processes at each facility were assumed to be characterized by constant average
variable costs (AVC). Average variable cost is defined as the variable cost per unit of
output—in this case, the per-gallon costs of treatment or recovery. That is, facility per-gallon
costs of treatment or recovery in each operation were assumed to be constant up to the
facility’ s capacity in each treatment or recovery operation. Graphically (see Figure 5-2a), the
AVC curveis shaped like abackward “L.” It ishorizontal up to capacity, at which quantity it
becomes vertical. Although EPA believesthat there is substantial unused capacity in the
CWT industry, this analysis assumes for computational simplicity that, in general, facilities
are operating at or near capacity at baseline. Marginal costs are defined as the additional
costsincurred for an additional unit of output (in this case, the additional costs of treating an
additional gallon of incoming waste). Because the per-gallon variable costs are assumed to
be constant, marginal cost equals average variable cost.

At baseline, facilities maximize their profits from a CWT operation by treating every
gallon for which the additional revenue received (marginal revenue or MR) exceeds the
marginal cost (MC), and no gallons for which the MC exceeds MR. This point is shown at
quantity g* in Figure 5-2a. Figure 5-2a shows CWT servicesin an imperfectly competitive
market. These facilities face downward-sloping demand and MR curves. Treating an
additional gallon of waste requires charging alower per-gallon price, both for that gallon and
for al the others treated.

In perfectly competitive markets (illustrated in Figure 5-2b), facilities can treat as
much as they wish without affecting the price they receive. Inthis case, the market priceis
thefacility’sMR. Facilities offer their CWT service as long as the market price exceeds their
costs. In perfectly competitive CWT service markets, facilities are assumed, in general, to
operate at capacity. That is, they cannot increase the amount of waste that they treat in
response to a price increase.

5.2.3 Adjustmentsin Response to the Variable Costs of Complying with the Effluent
Limitations Guidelines and Standards

Complying with the effluent limitations guidelines and standards will increase the
cost of performing CWT operations. After annualizing the capital costs and accounting for
depreciation and other tax savings, EPA divided the after-tax total annualized cost of controls
for each type of waste treatment (metals, oils, or organics) by the total quantity of wastewater
treated to find the incremental per-gallon cost associated with compliance. This additional
cost of treatment increases the CWT’s MC as shown in Figure 5-2, shifting the MC curve
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Figure 5-2a. Effectsof Compliance on Imperfectly Competitive Markets

from MC to MC'. The facilities must now compare this new higher cost of treating each
additional gallon of waste with the additional revenues they will get for treating an additional
galon (MR for imperfectly competitive facilities, MR=P for competitive ones). CWTswill
continue to treat waste for which MR > MC'. They will not treat any waste for which

MC’ > MR. Ineach CWT market, these adjustments will result in a decrease in supply, as
shown in Figure 5-3.

The interaction of the reduced with-regulation supply, shown by supply curve S,, with
demand for CWT services that declines as price increases results in an increase in the market
price (from P, to P,) of CWT services and a decline in the quantity (from Q, to Q,) of waste
treated at CWTS, asillustrated in Figure 5-3. Asthe market prices adjust upward in response
to reductionsin the supply of CWT services, facilities continue to evaluate how much off-site
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Figure 5-2b. Effects of Compliance on Competitive Supplier
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Figure5-3. Market Adjustmentsin Responseto the CWT Effluent Limitations
Guidelines and Standards

waste to accept for treatment or recovery, which in turn affects market supply. Equilibriumis
achieved when a set of prices and quantities satisfies both suppliers and demanders.

As noted above, Appendix D provides a detailed description of the mathematical
workings of the model in estimating the facility-specific and market adjustments in response
to the effluent limitations guidelines and standards.

5.3  Measures of Economic Impacts

The integrated economic impact analysis model simultaneously estimates severa
different measures of economic impact. These are changesin market prices and quantities of
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CWT services, changesin facility-level quantities, costs, and revenues, closures of individual
CWT operations, closures of CWT facilities, and changes in employment at CWT facilities.

5.3.1 Changesin Market Prices and Quantities

In each of the individual markets for a CWT service, the market model estimates the
changein price and total quantity treated with the regulation in effect. The model
simultaneously estimates changes in facility quantity treated and changes in market quantity
treated so that the estimates are consistent.

5.3.2 Facility Impacts

The economic impact model estimates impacts to each CWT operation at each facility
as aresult of the costs of complying with the effluent limitation guidelines and standards.
For facilities in competitive CWT markets, the cost increase may result in the closure of a
CWT operation, although the highest-cost operation that does not close with the regulation in
effect may experience some reduction in quantity treated without closing its CWT operation.
For facilities operating in monopoly or duopoly markets, the cost increase may result in a
decrease in the quantity of waste treated at a given facility.

Facilities decide whether to close a CWT operation by comparing the revenues earned
by the operation with the costs incurred. At the with-regulation equilibrium price, facilities
will close a CWT operation if the per-gallon cost of treatment for the operation (including
compliance costs) exceeds the per-gallon revenue received (defined as a process closure). |f
al the CWT operations close at a CWT facility, thisis defined as afacility closure. Data
from the 1991 Waste Treatment Industry Questionnaire indicated that many CWT facilities
have other, nonregulated activities on-site, including other waste treatment operations and/or
manufacturing operations. These operations are assumed to be unaffected by the regulation.
Although the facility may remain open and may continue these other operations, it is
considered closed for the purposes of the CWT economic impact analysisif al the affected
CWT operations at the facility are projected to close.

It should be noted that some facilities offering their servicesin CWT markets do not
incur costs due to the regulation. These may be zero dischargers or facilities whose treatment
already achieves the standard set by the regulation. For these facilities, the regulation is
expected to result in increased profits, because the price of their serviceisrising, but their
costs are unchanged. In Figure 5-3, the lowest cost facility, which treats quantity Q,, issuch
afacility. Itscosts are not changed as aresult of the regulation, but market price adjusts
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upward from P, to P,. Facility profits on this CWT operation are increased by the amount (P,
—P,) « Q,. Because of the assumption that facilities are operating at or near capacity,
facilities facing increased profitability of CWT operations do not increase the quantity of
waste they accept. If in fact they are operating below capacity, these facilities could
potentially increase not only profitability but also market share, by accepting more waste.

The economic impact model also estimates changesin facility CWT employment
proportiona to the change in the quantity of waste accepted for treatment or recovery at the
facility.

5.3.3 Inputsto the Company-Level Analysis

The economic impact of the regulation on companies owning CWT facilitiesis
assessed by examining changes in company profitability resulting from the regulation. The
facility-specific changes in revenues and costs resulting from compliance were aggregated to
the parent-company level. These changes, predicted by the market model, serve asinputs
into the analysis of the company-level impacts. Changesin facility revenues and costs result
in changes in parent-company revenues and costs, and thus in parent-company profits. In
addition, the acquisition of new capital equipment and the financing arrangements estimated
to be made for purchasing the new capital equipment result in changes in parent-company
assets and liabilities. These data were used to estimate the impacts of compliance with the
regulation on the parent companies owning CWT facilities. Thisanalysisisdiscussed in
Section 6.

5.3.4 Inputsinto the Community I mpacts Analysis

Communities in which commercial CWT facilities are located may be affected
because of changes in employment that may occur at these facilities. If facilities decide to
decrease the quantity of waste they accept for treatment or recovery in response to the
regulatory options, the labor needed to run their CWT operations is assumed to decrease
proportionally. Thus, the market model estimates market-related changes in employment at
each commercial CWT facility. Overall, CWT employment is projected to decline because
of market adjustments to the regulation.

In addition to market-related changes in employment, the Agency has estimated
changesin CWT employment required to operate the controls associated with the effluent
limitations guidelines and standards. These changes in employment are combined with the
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market-related changes in employment as an input into the analysis of total employment
changes in communities where CWTs are |ocated.
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SECTION 6

ESTIMATED ECONOMIC IMPACTSOF THE CWT EFFLUENT LIMITATIONS
GUIDELINES AND STANDARDS

This chapter describes the results of the analysis of market, facility, and company
impacts resulting from the Agency’ s regulatory option:

* Regulatory Option 1. Metals Option 4, Oils Option 9—Direct dischargers, Oils
Option 8—Indirect dischargers, Organics Option 4

6.1 Resultsof the Market Analysis

The economic model described in Section 5 estimated the changes in market prices
and changes in quantities of CWT treatment and recovery services provided as aresult of
regulation. It also estimated equilibrium revenues, costs, profits, and quantities accepted at
the facility level asaresult of complying with EPA’s regulatory options.

6.1.1 Market Impacts

The market impacts of the effluent limitations guidelines and standards, if
promulgated, would include changes in market prices and quantitiesin affected CWT
markets. As discussed above, the facilities, in deciding how to respond to the O&M
compliance costs, modify the amount of CWT services they offer, resulting in adecreasein
market supply in most CWT markets. The market model simultaneously finds the solution
for the with-regulation equilibrium market price and quantity and the with-regulation facility
guantities in each market. Table 6-1 shows the percentage changesin prices and quantities
for each of the CWT processes analyzed in the market model. These results reflect national
changes in quantity and the quantity-weighted average price change across the regions. A
price or quantity change in any given region may therefore be lower or higher than reflected
inthistable.

Most of the analytical inputs and results shown in this report are reported separately
for BPT/BAT controls and for PSES controls. For the market impacts, however, thisis not
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Table6-1. Market Impactsof BPT/BAT and PSES Controls

Percentage Change Percentage Change

Market in Price in Quantity
Regulatory Option 1

Metals Recovery—High Cost 9.06% -12.2%
Metals Recovery—Medium Cost 47.60% -7.48%
Metals Recovery—L ow Cost 1.60% -0.96%
Metals Wastewater Treatment—High Cost 6.04% -5.33%
Metals Wastewater Treatment—M edium Cost 3.15% -2.09%
Metals Wastewater Treatment—L ow Cost 4.91% -3.50%
Oils Recovery—High Cost 25.10% -10.30%
Oils Recovery—Medium Cost 4.09% -2.07%
Oils Recovery—L ow Cost 6.68% -3.08%
Oils Wastewater Treatment 0.52% -0.23%
Organics Wastewater Treatment—High Cost 24.00% -9.86%
Organics Wastewater Treatment—L ow Cost 2.38% -1.11%

appropriate. Market-level impacts cannot be broken into impacts of BPT/BAT controls and
impacts of PSES controls. Because many regional markets include both facilities that are
direct dischargers and facilities that are indirect dischargers, and because the Agency is
expecting to promulgate both types of controls simultaneously, market impacts must be
analyzed and reported based on the combined effects of the BPT/BAT and PSES controls
analyzed together.

Under each broad market category, some regional submarkets are virtually unaffected
by the regulation and others incur significant changes in price and quantity. In all cases, the
market prices of broad types of CWT services are projected to increase and the quantity of
waste treated in CWT processesis projected to fall. Thus, one of the expected features of the
guidelinesis areduction in the absolute quantity of wastes commercially treated, in addition
to an improvement in the level of treatment.
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Demanders of CWT services may have decreased the quantity of CWT services
demanded either by generating less waste (pollution prevention) or by substituting other
waste management options not affected by this regulation for CWT services. These other
waste management options include on-site waste treatment and off-site waste disposal by
such means as underground injection or incineration. The Agency has assumed that demand
Is moderately responsive to changes in price; that is, that a 1 percent change in price resultsin
a0.5 percent to 1.5 percent change in quantity demanded.* If demand in some CWT markets
is less responsive to changes in price than was assumed for this analysis, price increases
would be greater than estimated and quantity decreases would be smaller than estimated. The
converse would be true if demand is more responsive to price than assumed.

6.1.2 Facility Impacts

In addition to the changes in prices and quantities experienced by affected markets for
CWT services, complying with the costs of the control options results in impacts on CWT
facilities. Facilities adjust the quantities of waste accepted for treatment in each treatment
process to maximize their profits with the regulation in effect. At the same time, the cost per
gallon treated and the price received per gallon treated also change. Thus, CWT facilities
experience changesin revenues and costs as aresults of the effluent limitations guidelines
and standards. Changesin facility revenues and costs resulting from the market and facility
responses to the effluent limitations guidelines and standards combine to result in changesin
facility profitability. This can be expressed

n=TR-TC
dr =dTR-dTC,
where
n = Tota Profit
TR = Tota Revenue
TC = Tota Cost

1See Appendix E of the 1999 proposal economic analysis for a detailed discussion and sensitivity analysis of
demand elasticities in waste treatment markets.
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In some cases, facilities may experience increased profitability for some processes.
This occurs when process revenues increase by more than process costs. Approximately
21 percent of facilitiesin the CWT industry are zero dischargers and thus incur no costs as a
result of the regulation. If the zero discharging facilities provide services in markets where
some other CWT facilitiesincur costs, they are likely to be able to charge higher prices for
their services and thus experience increased profits. In some other cases, facilities experience
cost increases that are smaller than their revenue increases. Their profitswill also rise. Other
facilitieswill incur costs exceeding their increase in revenues and will experience reduced
profitability for some processes. In casesin which projected with-regulation costs per gallon
treated for certain processes are higher than the with-regul ation market price, CWT processes
at some facilities may become unprofitable and are projected to close down. Table 6-2 shows
the process closures expected to occur as aresult of the regulation, broken down by the
discharge status of the facilities.

Table6-2. Process Closuresat CWT Facilities, by Discharge Status®

Discharge Status Process Closures Per centage
Direct dischargers 3 13%
Indirect dischargers 15 5%
Zero dischargers 0 0.0%

®Data are scaled up to account for the entire universe of CWT facilities.

As described above, when the with-regulation cost per gallon treated exceeds the
with-regulation price received per gallon of a given treatment or recovery process, that CWT
treatment or recovery processis projected to close. In cases where this occursin every
process at a CWT facility, that facility issaid to close. (Note: the facility may have other
operations on site, either manufacturing or waste management operations, but if the CWT
operations covered by this regulation are all closed, EPA’s economic analysis considers that
CWT facility to have closed.) Table 6-3 shows the facility closures expected to occur as a
result of the regulation, broken down by the discharge status of the facilities.
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Table6-3. Facility Closures of CWT Facilities, by Discharge Status®

Discharge Status Facility Closures Per centage
Direct dischargers 2 14.3%
Indirect dischargers 15 9.8%
Zero dischargers 0 0.0%

®Data are scaled up to account for the entire universe of CWT facilities.

6.1.3 Employment I mpacts
Changes in employment evaluated in this analysis result from two effects:

« Changesin the quantity of CWT services produced require changes in the quantity
of labor used.

« Labor isrequired to operate the controls on which the control options and

combined regulatory options are based.

To estimate the changes in employment at CWT facilities from changes in the
quantity of CWT services, the Agency used data provided in the questionnaire about hours of
full-time and part-time employment associated with CWT operations. These data were used
to compute the number of full-time equivalent employees associated with each gallon treated
at each CWT facility at baseline. The percent change in facility employment resulting from
market adjustmentsis equal to the percent change in the quantity of waste treated at each
CWT facility as aresult of the regulation. Table 6-4 shows the estimated changesin
employment resulting from market adjustmentsin the CWT industry (that is, not including
the second effect noted above), by the discharge status of CWT facilities. These employment
losses are further broken down into losses resulting from process closures and l0sses
resulting from facility closures. There are additional employment losses at facilities
experiencing no process closures. These losses are included in the total.

Severa points should be made about these employment impacts. At present, EPA has
only national estimates of the labor requirements to operate the controls (the second effect
noted above). EPA estimates that, to operate the controls, 97 full-time equivalent employees
would be required nationwide. This represents approximately 21 percent of the estimated job
losses due to market adjustments to the regulation. It isnot certain (although it appears
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Table 6-4. Job L osses Resulting from Market Adjustments, by Discharge Status®

Job Losses Dueto Job LossesDueto Total
Process Closures Facility Closures Job L osses
Discharge Status ~ Number Percentage Number  Percentage Number  Percentage
Direct dischargers 8 2% 33 8% 47 11%
Indirect dischargers 115 3% 266 7% 414 11%
Zero dischargers 0 0% 0 0% 0 0%

& Data are scaled up to account for the entire universe of CWT facilities. Percentages are compared to pre-
compliance employment by discharge status.

likely) that the skills required to operate the pollution control equipment are the same as
those required to operate the capital equipment the CWT had in place at baseline. Thus,
nearly one-third of the displaced CWT employees could be retained in the industry to operate
the controls. However, the employment gains associated with the controls may not
completely offset the job losses from production decreases at agiven plant. For example, if
all the CWT operations at afacility are shut down, no employees would be required to
operate control equipment because it would not be installed. Thus, the fact that complying
with the regulation could require additional CWT employment nationwide may not protect an
individual employee from displacement due to the regulation.

6.1.4 Financial Impacts on Companies Owning CWT Facilities

Costs of compliance for each control option were estimated on afacility level. In
some cases, a parent company owns asingle facility, so facility costs equal company costs.
In many cases however, acompany owns multiple facilities, each incurring different costs.
Adequate information on baseline facility- and company-level revenue, and profit were
available for 80 companies. Adequate information on baseline facility- and company-level
revenue and assets were available for only 39 companies. Compliance costs were estimated
for each control option on afacility level and applied those costs to companies as follows: for
companies owning noncommercial facilities, company profits were decreased by the amount
of the estimated compliance costs, because companies were assumed to fully absorb the costs
of compliance at noncommercial facilities. For companies owning commercial facilities,
company costs and revenues were adjusted to reflect their facilities market responses to the
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regulation. To estimate with-regulation company sales, baseline parent company sales were
adjusted to reflect changes in the market prices of CWT services, resulting in changesin
facility (and thus company) revenue. Baseline company profits were adjusted to account for
both the changes in revenue and the changes in cost associated with facility market responses
to the costs of compliance. For all companies having baseline asset data, total assets were
adjusted to reflect purchases of capital equipment and land to comply with the regulatory
options. The results are scaled up according to company scaling factorsin order to better
estimate the results of regulation on al potentially affected facilities in the economy. The
scaled up results allow us to extrapolate regulatory effects on the profit margins of 109
companies and the return on investment for 49 companies.

The effects of the regulatory options on companies are evaluated here according to
two indicators of company performance: profit margin and return on investment. Profit
margin is defined as company profit (net income) divided by company revenues. Return on
investment is defined as company profit divided by the value of company assets.

Table 6-5 shows how the combined regulatory option will affect company profit
margins. Overal, we estimate that 38 percent of companies will experience a higher or
unchanged profit margin under the combined regulatory option.

Table 6-6 shows that the combined regulatory option can be expected to result in
lower median company profit margins overall. Companies with revenues less than 6 million
dollars experience a small increase in the median profit margin. Fifty-two percent of
companies fall into that category. Companiesin al other size categories experience sight
declinesin the size categories median profit margins under the combined regulatory option.

The regulatory options had erratic effects on the return on investment of affected
companies. Therange of return rates increased ten-fold for some company size categories.
Since the number of companies with compl ete asset information isrelatively small, the
aggregate results presented in Table 6-7 are probably more meaningful for analysis than are
the median ROI in Table 6-8. Table 6-7 shows that 56 percent of companies are expected to
experience an increased ROI under the regulatory option.

The seemingly illogical result that many companies experience an increase in profit
margin and ROA as aresult of regulation can be explained as follows. While the regulation
causes pricesto increase for the entire industry, not all companies must bear the higher costs
of complying with the regulation. Facilities that are already in compliance prior to regulation
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Table 6-5. Estimated Changesin Company Profit Margins under Combined
Regulatory Option by Company Size Category

Estimated Profit Profit Profit
Baseline Company Number of Firms  Margin Margin Margin
Revenues (per year) with Data Increased Unchanged  Decreased
Less than $6 million 56 21 2 33
$6 million to $20 million 19 8 0 11
$20 million to $50 million 10 4 0
$50 million to $500 million 14 8 0
Over $500 million 11 1 0 10

Table6-6. Estimated Median Profit Marginsunder the Combined Regulatory
Option, by Company Size Category

Estimated With-Regulation
Baseline Company Number of Firms  Basdline Median Median Profit
Revenues (per year) with Data Profit Margin Margin
Less than $6 million 56 30.70% 7.70%
$6 million to $20 million 19 6.00% 4.95%
$20 million to $50 million 10 3.87% 3.65%
$50 million to $500 million 14 1.63% 2.94%
Over $500 million 11 6.83% 6.83%

benefit from higher prices without incurring any additional costs, as do zero-dischargers. For
example, out of 44 companies owning zero-discharging facilities, 31 are projected to
experience increased profits, and the remaining 13 are projected to experience no changein
profits as aresult of the regulation. Thus, a substantial share of the industry is projected to
experience improved financial status as aresult of the regulation.
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Table6-7. Estimated Changesin Company Return on I nvestment under the
Combined Regulatory Option, by Company Size Category

Baseline Company Number of ROI ROI ROI
Revenues (per year) Firms I ncreased Unchanged Decreased
Less than $6 million 26 15 0 5
$6 million to $20 million 15 2 3 8
$20 million to $50 million 5 0 3
$50 million to $500 million 5 0 1
Over $500 million 0 0 5

Table 6-8. Estimated Changesin Median Return on Investment under the Combined
Regulatory Options, by Company Size Category

Baseline Company Baseline M edian With-Regulation
Revenues (per year) Number of Firms* ROI 494 Median ROI
Less than $6 million 26 (20) 7.75% 36.9%
$6 million to $20 million 15 (10) 3.60% —85.9%
$20 million to $50 million 8 11.07% 10.56%
$50 million to $500 million 6 2.99% 27.04%
Over $500 million 7 10.46% 15.29%

#Number in parentheses indicates the number of firms for which with-regulation ROI could be computed.

The changes in revenues and profits are based on outputs from the market model
based on the final market price. EPA notes that use of the market price in competitive
markets that use a step supply function may overstate post-compliance revenues, particularly
for those facilities at the bottom of the supply curve. EPA a so notes that using facility
revenues and costs to represent company revenues and costs for those companies for which
no company data were available probably understates company sales, and overstates the

6-9



DRAFT

number of small businesses. EPA also notes that (as discussed in the preamble) assigning
facilities to different market structures may overestimate or underestimate impacts in the
market model, which would likewise have an effect on the firm analysis. Finally, EPA notes
that profit margin, as measured in this analysis, is not the same as total profit. Infact, inthe
monopoly market model, profit margin will always go up as costs go up (thisis awell-known
result from economic theory) but total profits will always go down because the increased
mark-up is more than offset by the decreased volume of sales. In competitive markets,
profits for low-cost firms may go up, particularly if compliance costs fall more heavily on
their competitors, but total industry profit would be expected to fall. EPA has not analyzed
the effects of the rule on total profits.

6.2 Summary

Complying with the CWT effluent limitations guidelines and standards will increase
the cost of waste treatment and recovery operations at CWT facilities. CWT facilities
incurring costs of compliance will require a higher price to accept waste for treatment and
recovery, thus decreasing the supply of CWT services. Market pricesfor CWT treatment and
recovery services are estimated to increase, and the quantity of waste sent to CWTs are
estimated to decline. CWTs are projected to close 22 treatment or recovery processes for
which the with-regulation costs exceed the with-regulation price so that they are unprofitable
to operate. Seventeen CWT facilities, at which all CWT processes are projected to become
unprofitable, are estimated to close. Nationwide, employment at CWTs may fall by
approximately 461 full time equivalent employees. Thus, the impacts of the regulation on
some CWT facilities and individual employees are projected to be severe. Overall, however,
incomes for many CWT facilities and many companies that own CWTs are estimated to
increase. These facilities and companies either incur no costs or incur relatively low costs of
compliance, and enjoy the benefit of the increased market prices resulting from the
regulation.

This section has examined the direct impacts of the CWT effluent limitations
guidelines and standards on the CWT facilities, employees, and owner companies. The
following section examines indirect impacts of the guidelines and standards, including
Impacts on the communities in which the CWT facilities are located; environmental justice
impacts; and impacts on CWT customers, input suppliers, and inflation.
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SECTION 7
OTHER IMPACTS

In addition to the impacts on CWT facilities and markets described in Section 6,
indirect impacts of the CWT effluent limitations guidelines and standards may be felt by
residents of the communitiesin which the CWTs are located, certain subsets of the
population, and customers and suppliers of CWTSs; the impacts may aso affect the overall
level of inflation in the economy. This section examines these impacts. It isimportant to
note in examining the results presented below that they are not scaled to reflect the universe
of CWT facilities. EPA chose not to scal e these impacts because there is no way of knowing
whether communities having CWT facilities and for which EPA has data resemble
communities having CWTs and for which EPA does not have data.

7.1  Community Impacts

In response to the effluent limitations guidelines and standards, commercial CWT
facilities are predicted to modify the quantities of waste they treat. This change in production
will be associated with changesin employment. The changes in employment predicted to
occur as aresult of the regulation include direct changes and indirect changes. Direct
changes in employment combine changes in employment associated with the labor needed to
comply with the regulation (generally increases in employment) and changes in employment
associated with market adjustments to the regulation (generally decreases in employment).
Indirect changes in employment are experienced elsewhere in the community as a result of
the changed spending of people affected by the direct changes in employment. Because
noncommercial facilities are expected to continue to treat the same quantity of waste as they
treated at baseline, no market-related reductions in employment are expected to occur at
noncommercial facilities. They may have to hire additional labor to implement controlsto
comply with the regulation.

Changes in output and employment at a CWT facility affect not only the welfare of
the individual employees either hired or laid off, but aso the communities in which the CWT
facilities are located, because unemployed individuals have lessincome and spend lessin the
community, in addition to perhaps placing additional burdens on community services within
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the community. Conversely, newly employed individuals spend some of their incomein the
community, which increases the incomes and spending of other community residents. Direct
changes in employment thus results in a multiplied community-wide impact. The U.S.
Department of Commerce, Bureau of Economic Analysis (BEA) (1992) publishes estimates
of direct-effect employment multipliers for each state for broad industry categories. These
multipliers estimate the direct total change in employment resulting from one job gained or
lost in each industry category in each state. These data can be used to estimate the total
community employment impacts resulting from changes in the operations of CWT facilities.

7.1.1 Direct Employment Changes

Direct employment changes resulting from compliance with the effluent limitations
guidelines and standards include facility-specific changes in employment at commercial
CWT facilities that result from their changesin CWT operations as a result of market
adjustmentsto the regulation. In addition, direct employment effects of the regulation
include the estimated labor requirements of the control. These labor requirements are
estimated on a national basis and are therefore not included in the community-level analysis.
It should be noted, however, that the increased employment needed to comply with the
regulation will in some cases exceed the jobs lost due to market adjustments. The
community impacts are therefore overestimated in the following analysis.

7.1.1.1 Facility-Specific Changes in Employment Resulting from Market Adjustments

The Agency estimated facility-specific changes in employment as facilities responded
to the costs of complying with the effluent limitations guidelines and standards. As described
in Section 6, the facilities were assumed to adjust employment proportional to the changesin
quantity of waste accepted for treatment or recovery at the facility. These employment
adjustments are in general rather small. Table 7-1 shows a distribution of the changesin
employment associated with market adjustments to the regulation.

These changes in employment must be compared with the increased employment
estimated to be required to comply with the regulation. Nationwide, 97 additional employees
are estimated to be needed at CWT facilities to operate the control equipment assumed to be
installed to comply with the regulation. At some facilities, the net direct change in
employment may be positive. This changeis not beneficia to the CWT facilities, of course,
because they are in a sense being forced by the regulation to make the decision to hire
employees that they otherwise would not have needed. From the point of view of the
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Table7-1. Changesin CWT Employment Resulting from Market Adjustments at
CWT Facilities

Change in Employment Number of Facilities

BPT/BAT (estimated overall job losses: 43)

No change in employment 4
Decrease by fewer than 10 jobs 5
Decrease by more than 10 jobs 1

PSES (estimated overall job losses. 348)

No change in employment 65
Decrease by fewer than 10 jobs 35
Decrease by more than 10 jobs 7

Note: Dataare not scaled to reflect the estimated universe of CWT facilities.

employees and the communities, however, this outcome is good. In many cases, the skills
required to comply with the effluent limitations guidelines and standards are similar to the
skillsrequired to run the basic CWT operations at the facilities. Thus, the employment needs
of the regulation may directly mitigate the job losses due to market adjustments, so many
fewer workers may incur employment disruptions due to the regulation.

7.1.2 Community Employment I mpacts

The direct market-related changes in employment at commercial CWT facilities can
be used to estimate changes in total employment in the communities in which the CWT
facilities are located. Asnoted above, the changed incomes of individuals either hired or laid
off at CWT facilitieswill result in changes in their spending within the community. This
change, in turn, will result in changes in employment at establishments throughout the
community where the CWT employees transact business. The BEA direct-effect regional
employment multipliers, published for broad industry categories in each state, measure the
change in statewide employment expected to result from a one-job change in employment
(including the initial one job change at the CWT). Table 7-2 provides the direct-effect
regional employment multipliers used to estimate the total change in employment resulting
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Table7-2. Direct-Effect Regional Multipliersfor Statesin Which CWT Facilities Are

L ocated
AL 5.5118 MN 3.6915
AZ 4.3034 MO 45339
CA 5.1316 MS 5.4638
(6(0) 5.5710 MT 4.8590
CT 3.2796 NC 3.6247
DE 3.8990 NJ 3.8339
FL 3.4955 NV 3.0610
GA 4.0769 NY 29124
1A 3.9978 OH 5.1695
IL 5.3610 PA 5.6759
IN 5.3335 RI 3.2728
KS 5.4007 SC 3.9489
KY 5.4906 TN 4.4237
LA 4.9349 X 6.5537
MA 3.3633 VA 4.7204
MD 3.9997 WA 3.8849
ME 2.8376 WI 3.4751
MI 3.6638 WV 5.0514

from the market adjustmentsto CWT controls. These multipliers range from 2.91 in New
York to 6.55 in Texas and average 4.05 across all states. Thus, overall each one-job direct
changein employment at a CWT facility results in a statewide change in employment of
between three and six jobs. While some of the indirect employment impacts may not be
experienced in the community in which the CWT islocated, EPA assumesthat all the

indirect impacts are concentrated there.
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Table 7-3. Changesin Community Employment Resulting from Market Adjustments
at CWT Facilities

Change in Community Employment Number of Communities
BPT/BAT
Increase or no change 4
Decrease of lessthan 1 FTE 1
Decrease of 1to 20 FTES 1
Decrease of 20 to 50 FTEs 3
Decrease by more than 50 FTEs 1
PSES
Increase or no change 65
Decrease of lessthan 1 FTE 14
Decrease of 1to 20 FTES 14
Decrease of 20 to 50 FTEs 11
Decrease by more than 50 FTEs 7

Note: Dataare not scaled to reflect estimated universe of CWT facilities.

Table 7-3 is afrequency distribution of the total change in community employment
resulting from the changesin CWT employment reported in Table 7-1. For direct
dischargers, changes in employment range from an increase of less than one full-time
equivaent (FTE) employee to aloss of 79 employees. The median change in community
employment resulting from controls on direct discharging facilitiesis-0.8 FTEs. For indirect
dischargers, changes in community employment range from aloss of 259 FTE employeesto
no change in employment. Because so many indirect dischargers are projected to experience
no change in employment as aresult of the market adjustments, the median change in
community employment resulting from controls on indirect dischargersis zero FTEs.
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7.1.3 Measuring the Significance of the Community Employment | mpacts

To assess the severity of these impacts on the affected communities, the Agency
employed the most conservative definition of “affected community”:

e Itisthe municipality in which the CWT facility islocated, if its population is
greater than 10,000.

« For CWTslocated in communities with fewer than 10,000 people, the community
Is defined as the county in which the CWT islocated (U.S. Department of
Commerce, 1994).
The Agency compared the estimated change in community employment with the baseline
community employment, where community is defined as described above.

A severe employment impact is estimated to occur if the change in community
employment exceeded 1 percent of the baseline 1995 community employment. In no
community did the change in employment exceed 1 percent of baseline community
employment; therefore, no significant community impacts are predicted to result from the
effluent limitations guidelines and standards. Table 7-4 presents a frequency distribution of
the percentage changes in community employment projected to result from the regulation.

Table 7-4. Community Employment I mpacts

Per centage Change in Employment Number of Communities
BPT/BAT

No change or increase 4

Decrease by less than 0.2 percent 5

Decrease by 0.2 to 0.3 percent 1
PSES

No change or increase 63

Decrease by less than 0.2 percent 37

Decrease by 0.2 to 0.3 percent 1

Decrease by 0.3 to 0.9 percent 2

Note: Data are not scaled to reflect estimated universe of CWT facilities.
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Percentage changes in employment range from aloss of 0.29 percent of baseline
employment to a gain of less than 0.001 percent as aresult of the controls on direct
discharging facilities. They range from aloss of 0.67 percent of baseline community
employment to no change in community employment as aresult of controls on indirect
discharging facilities. The median change in community employment resulting from the
BPT/BAT controlsis-0.001 percent of baseline employment in affected communities. The
median change in community employment resulting from PSES controlsis O percent of
baseline community employment.

7.2  Distributional Impactsand Environmental Justice

Impacts of the CWT effluent limitations guidelines and standards include both
economic impacts such as lost employment and income and environmental impacts such as
cleaner surface water, with attendant reduced risks from drinking and fish consumption.
Environmental justice reflects the concerns that waste management facilities are more likely
to be located in communities of color or low-income communities, which may not have the
resources or political power to affect the siting decisions. If CWT facilities are located in
such communities, both the economic impacts and the benefits of the CWT effluent
limitations guidelines and standards may be disproportionately experienced by non-Caucasian
or low-income communities.

To examine the distributional impacts and the environmental justice implications of
the regulation, the Agency examined both the community employment impacts and the
benefits of the regulation to see if communities with higher proportions of non-Caucasian or
low-income residents incurred disproportionately high employment impacts or experienced a
greater or smaller than proportional share of the benefits. EPA made the conservative
assumption that al the employment impacts are experienced in the immediate community
where the CWT islocated. Thus, distributional impacts of the regulation were evaluated by
examining the ethnic and income characteristics of the communities’ populations.

7.2.1 Basdine Characterization of Communitiesin which CWT Facilities are Located

This section characterizes communitiesin which CWT facilities are located by
examining two specific population characteristics: the share of the population that is non-
Caucasian and the share of the population with incomes falling below the poverty line. To
determine if communitiesin which CWT facilities are located pose potential environmental
justice issues, the Agency compared the non-Caucasian and poverty proportions of the
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community popul ations with those of the states in which the communities are located. This
comparison helps account for differing demographic patternsin different regions of the
country.

7.2.1.1 Non-Caucasian Population

For the United States as a whole, non-Caucasian groups make up 16.8 percent of the
population. For communities in which CWTs are located, the non-Caucasian population
share ranges from less than 1 percent to nearly 90 percent, with a median of 26.8 percent.
Approximately 27 percent of CWT communities have populations that are more than 40
percent non-Caucasian. Table 7-5 shows a frequency distribution of the percentage of the
communities’ populations that is non-Caucasian. Figure 7-1 compares CWT community
non-Caucasian population share to state non-Caucasian population share. Asthe figure
shows, more than 60 percent of the CWT communities have non-Caucasian population shares
exceeding that of the state in which they are located by more than five percentage points.
Thisindicates that inadequately controlled releases from CWT facilities pose a significant
environmental justice concern. Thus, the Agency examined the changes in pollutant releases
and risks in communities with large proportions of people of color in their populations to
ensure that the CWT regulation is sufficiently protective of these populations. For this
analysis, environmental benefits and economic impacts on 1) communities with populations
of people of color that exceed 30 percent of the total population and 2) communities for
which the community’ s non-Caucasian popul ation share exceeds state non-Caucasian
population share by more than 5 percentage points were examined to determine if the
projected economic impacts or benefits fall disproportionately on communities of color.

7.2.1.2 Percent of Population with Incomes Below the Poverty Level

The Agency is also concerned that impacts may fall disproportionately on relatively
low-income communities. To analyze this problem, the Agency examined the share of the
population falling below the poverty level of income. For the United States as awhole,
approximately 13 percent of the population falls below poverty. For CWT communities, the
share of the population with incomes below poverty ranges from 2.5 percent to nearly
35 percent, with amedian of 16 percent. Approximately 26 percent of the communities have
20 percent or more of their residents with incomes below poverty. Table 7-6 shows a
frequency distribution of the percentage of communities’ popul ations with incomes below
poverty. The Agency compared CWT communities’ poverty share of the population to those
of the states in which they are located to account for regional differencesinincome levels.
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Table 7-5. Frequency Distribution: Percent Non-Caucasian Population in CWT
Communities

Per cent Non-Caucasian

Population Number of Communities Percent of Communities
Less than 10 percent 32 22.1
10 to 20 percent 16 11.0
20 to 30 percent 34 23.4
30 to 50 percent 39 26.9
50 percent and above 24 16.6
Total 145 100.0

Note: Data are not scaled to reflect estimated universe of CWT facilities. Two communities are omitted due to lack
of data.

Source:  U.S. Department of Commerce, Bureau of the Census. County and City Data Book, 1994. Washington, DC:
U.S. Government Printing Office, 1994.

Within 5
Percentage
Points
20.0% Exceeds
State by >5
Percentage
Points

Less Than 60.0%

State by >5
Percentage
Points
20i0%

Figure 7-1. Non-Caucasian Share of Community Population Compared to State
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Table 7-6. Frequency Distribution of Percent of Population Falling below Poverty

Per cent Below Poverty Number of Communities Per cent of Communities
Less than 7 percent 20 13.8
7 to 13 percent 33 22.8
13 to 20 percent 54 37.2
20 to 30 percent 31 21.4
30 percent and above 7 4.8
Tota 145 100.0

Note: Data are not scaled to reflect the estimated universe of CWT facilities. Two communities are omitted due to
lack of data.

Source:  U.S. Department of Commerce, Bureau of the Census. County and City Data Book, 1994. Washington, DC:
U.S. Government Printing Office, 1994.

Figure 7-2 illustrates this comparison. Approximately 38 percent of communities
have poverty population shares significantly (five percentage points or more) higher than
those of the states in which they are located. Only about 10 percent of communities have
significantly lower poverty population shares than the states in which they are located. For
the majority of communities (approximately 52 percent), the community poverty population
shareis similar to that for the state in which it islocated. For thisanalysis, the Agency
examined impacts on communities with more than 18 percent of the population below
poverty to determine whether economic impacts or environmental benefits fall
disproportionately on relatively low-income communities.

7.2.2 Didtributional Impacts of the CWT Effluent Limitations Guidelines and Standards

EPA examined employment impacts felt by communities to ensure that communities
of color and relatively low income communities are not incurring disproportionately high
impacts. Of the 42 communities experiencing more than one FTE job loss, 29 are
communities that have relatively high non-Caucasian populations, and 15 are communities
with arelatively large share of their populations below the poverty level. Thus, thereis some
reason for concern about the equity of the impacts on communities in which CWT facilities
arelocated. However, the largest percentage change in employment for any community is
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Figure 7-2. Poverty Share of Community Population Compared to State

—0.67 percent. Because the changesin community employment are so small, EPA does not
believe that significant adverse employment impacts will occur in communities of color or in
communities with arelatively large share of poor residents.

7.2.3 Environmental Justice | mplications of the CWT Effluent Limitations Guidelines
and Standards

To assess the environmental justice implications of the CWT regulation, EPA
examined the benefits experienced by communities adjacent to the surface water bodies into
which CWT facilities directly or indirectly discharge their wastewater. These communities
are largely, but not entirely, the same as the communitiesin which the CWT facilities are
located. EPA assumed that all the benefits of the regulation are experienced by residents of
the counties adjacent to the stream reaches and other surface water that are projected to be
less polluted due to the regulation. Again, communities are of concern for environmental
justice if their population

« ismore than 30 percent non-Caucasian,

« hasanon-Caucasian share that exceeds the state’ s non-Caucasian share by 5
percentage points,
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« hasmore than 18 percent of the population with income below the poverty level,
or

« hasapoverty share that exceeds the state’ s poverty share by 5 percentage points.

EPA identified 81 counties bordering stream reaches or other surface water affected by CWT
direct or indirect discharges. Of the 81 counties, EPA identified 32 where environmental
justice may be of concern because of relatively high non-Caucasian or poor populations.
Seventeen (roughly 40.5 percent) of the 32 counties for which environmental justiceisa
potential concern are estimated to experience benefits. Thus, the CWT effluent limitations
guidelines and standards are projected to improve environmental justice by reducing
exposure to pollutantsin 17 counties that have relatively high non-Caucasian or poor
populations.

7.3  Indirect Impactson Customersand Suppliers

Indirect impacts on customers and suppliers occur because the facilities adjust both
their prices and their purchases of inputsin response to the regulation. In general, the
Agency does not expect these indirect impacts of the CWT effluent limitations guidelines and
standards to be large, although specific customers and/or suppliers may incur significant
impacts.

Thetotal costsincurred by waste generators to purchase CWT services (total CWT
costs) are equivalent to the CWT revenues earned by commercial CWT facilities plus the
operating costs of noncommercial CWT facilities. Thisamount, which is estimated to be
$664.0 million, represents avery small share of the total costs of manufacturing industries.
Appendix B lists quantities of waste sent off-site for treatment or recovery in 1995, according
to the Toxics Release Inventory, by SIC code. These industries represent most of the
customers of CWTs. To estimate the share of these SIC codes' costs represented by
centralized waste treatment, the Agency used the following formula:

(Total CWT costs)/(Vaue of shipmentsfor SICs 20-39)

The value of shipments for all manufacturing industriesin 1997 is $3,842 hillion.(DOC,
1997) Thisformulamay overstate the cost share of CWT servicesin total industrial costs,
because it uses only manufacturing costs as its base. Nevertheless, it is extremely small, less
than 0.001 percent. Thissmall cost share suggests that increasesin CWT prices will not
result in significant changes in the operating costs of manufacturing industries or in the prices
of goods and services whose production generates the demand for CWT services. It should
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be noted, however, that while the costs of CWT services are a small share of manufacturing
costs overall, the increased price of CWT services resulting from the regulation may result in
significant impacts for individual waste generators or individua input suppliers. Itis not
possible for the Agency to isolate these individual impacts.

Because the CWT industry isrelatively small, changes in its demand for inputsis not
expected to have a significant impact on input prices. The inputs to the production of CWT
services include labor, chemicals, and energy. Impacts on labor are discussed above. The
chemicals used by CWTsin treatment or recovery operations are also used in many chemical
manufacturing activities. In general, CWTs represent a small share of the demand for these
chemicals. Thus, the CWT regulation is not expected to result in significant impacts on
suppliers of these chemicals. Likewise, CWTs demand for energy is asmall share of
industrial demand for most utilities. Thus, the CWT regulation is not expected to have a
significant impact on energy suppliers.

7.4  Impactson Inflation

The Agency does not expect the CWT effluent limitations guidelines and standards to
result in significant impacts on inflation. The prices of CWT services are expected to
Increase, in some cases substantially. Thisincreasein CWT prices increases the cost of
production for generators demanding CWT services. This, in turn, may cause them to
increase their prices. However, because the cost of CWT servicesis generally asmall share
of the total cost of production for most manufacturing industries, as discussed in the
preceding section, the Agency does not anticipate significant increases in the prices of
manufactured commaodities whose production results in the generation of the wastes managed
a CWT facilities. Thus, no overal inflationary pressure is expected to result from the
regulation.
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SECTION 8
FINAL REGULATORY FLEXIBILITY ANALYSIS

This section considers the effects that the final CWT effluent limitations guidelines
and pretreatment standards may have on small businesses in the CWT industry.

81 TheRegulatory Flexibility Act (RFA) as Amended by the Small Business
Regulatory Enforcement Fairness Act (SBREFA)

Under the Regulatory Flexibility Act (RFA), 5 U.S.C. 601 et seq., as amended by the
Small Business Regulatory Enforcement Fairness Act (SBREFA), EPA generally is required
to prepare aregulatory flexibility analysis describing the impact of the regulatory action on
small entities as part of rulemaking. This rule may have significant economic impact on a
substantial number of small entities, and thus EPA has prepared this Final Regulatory
Flexibility Analysis (FRFA).

In addition to the preparation of an analysis, the RFA, as amended by the Small
Business Regulatory Enforcement Fairness Act (SBREFA), imposes certain responsibilities
on EPA when it proposes rules that may have a significant impact on a substantial number of
small entities. These include requirements to consult with representatives of small entities
about the proposed rule. The statute requires that, where EPA has prepared an initial RFA,
EPA must convene a Small Business Advocacy Review (SBAR) panel for the proposed rule
to seek the advice and recommendations of small entities concerning therule. The panel is
composed of employees from EPA, the Office of Information and Regulatory Affairs within
the Office of Management and Budget, and the Office of Advocacy of the Small Business
Administration (SBA).

8.2 I nitial Assessment

During development of thisrule, EPA undertook a preliminary assessment to
determine the economic effect on small entities of the options being considered for its 1999
proposed limitations and standards. Based on thisinitial evaluation, EPA concluded that, if
EPA adopted limitations and standards based on some of the options being considered, the
impact on some small CWT companies might be significant. As discussed below, this would
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be particularly true with respect to CWT facilities that treated oily waste. Most of the small
businesses potentially affected by the proposal would be found in this subcategory. While the
total number of small businesses engaged in CWT operations was not large—EPA currently
estimates that nationally, there are 63 small businesses that own discharging CWT
facilities—the potential costs for over 70 percent of these companies would have exceeded

3 percent of their revenue (without adjusting for any potential for the CWTs to pass through
increased costs of operations to their customers).

Given that EPA’ s assessment showed severa of the proposed options would have
economic effects described above, EPA decided to prepare an IRFA. In addition, in
November 1997, EPA convened a SBAR Panel for this proposed rule to collect the advice
and recommendation of small entity representatives (SERs) of CWT businesses that would be
affected by the proposal.

8.3  TheFinal Regulatory Flexibility Analysis

The RFA requires EPA to address the following when completing a FRFA: (1)
provide a succinct statement of the need for, and objectives of, the rule; (2) provide a
summary of the significant issues raised by the public comments on the Initial Regulatory
Flexibility Analysis (IRFA), asummary of EPA’s assessment of those issues, and a statement
of any changes made to the proposed rule as aresult of those comments; (3) describe the
types and number of small entities to which the rule will apply, or an explanation why no
estimate is available; (4) describe the reporting, recordkeeping, and other compliance
requirements of the rule, including an estimate of the classes of small entities which will be
subject to the rule and the type of professional skills needed to prepare the report or record;
and (5) describe the steps EPA has taken to minimize the significant impact on small entities
consistent with the stated objectives of the applicable statutes, including a statement of the
factual, policy, and legal reasons why EPA selected the alternativeit did in the final rule and
why the other significant alternatives to the rule that EPA considered which affect the impact
on small entities were rejected.

8.3.1 Reason, Objectives, and Legal Basisfor the Regulation

A detailed discussion of the reason for the regulation is presented in Section V of the
1999 preamble (64 FR 2293-2295) and the response to comment document (see responses to
Need For Regulation). A summary may also be found in Section 9.1.2. A detailed discussion
of the objectives and legal basisfor the rule is presented in Sections | and Il of the preamble
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to thefinal rule and Chapter 1 of the final development document supporting the rule (EPA,
2000). Very briefly, the Clean Water Act requires EPA to establish effluent limitations
guidelines and standards to control pollutant dischargesto the nation’s waters. The CWT
industry is not currently subject to national standards that provide for an adequate level of
control.

8.3.2 Significant Commentson the IRFA

The significant comments on the IRFA all addressed the following regulatory
aternatives: exemptions for small businesses, exemptions based on flow cutoffs, reduced
monitoring frequency for small businesses, and the use of an indicator parameter for
compliance monitoring. These alternatives are discussed more fully in Section 8.3.6 and
Section IV of the preamble to the final rule.

Most commenters who discussed the small business exemptions, the flow cutoffs, and
the reduced monitoring aternatives were opposed to them. Some commenters argued that
revenue, in particular, was a poor basis for aregulatory exemption because business sizeis
irrelevant to the impact of afacility’s discharges. One commenter also argued that
companies could manipulate their corporate structure in order to take advantage of the
exemption. Further, another commenter expressed concern over the burden of verifying and
maintaining the confidentiality of the economic information provided by facilities claiming
small business status. Most commenters who discussed the flow exemptions also opposed
them, arguing that wastewater flow and environmental impact of a CWT are not necessarily
related (i.e., the amount of pollutants in wastewater is not a function solely of the volume of
wastes the facility receives). Also, commenters noted that exempted facilities could operate at
afraction of the cost since they would not have to meet the limitations and standards. Such
facilities would capture more market share, leading to more wastes going to a POTW
untreated.

Commenters also opposed the reduced monitoring option. These commenters stated
that control authorities should continue to establish monitoring frequencies on a case-by-case
basis, taking into account the probable impact of the discharge to surface waters or a POTW,
the compliance history of the facility, and other relevant factors. They also shared similar
concerns about using firm economic information as a regulatory basis to those commenters
on the small business exemption.
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Many commenters responded on the subject of indicator parameters, with essentially
an equivalent number opposing and favoring the use of an indicator parameter for indirect
discharging oils subcategory facilities. Commentersthat did not support the use of SGT-
HEM or HEM as indicator pollutants raised a number of technical concerns. The
commenters that supported their use cited the decreased analytical costs and the wide range
of organic compounds that can be measured with these analyses.

EPA shared the concerns of some of these commenters. In the final rule, EPA is not
adopting any of these alternatives, but is taking steps to minimize the impacts on small
businesses (see X1V.B.2.e of the preamble to the final rule). See Section IV of the preamble
to thefinal rule for more detail on the comments, EPA’ s responses to those comments, and
EPA’sjustification for reecting these options. EPA’s detailed responses to these comments,
and the comments themselves, are contained in the Comment Response Document (DCN
XXX) in response categories SBREFA, Small Business, and Indicator Parameters.

8.3.3 Description and Estimation of Number of Small Entities to Which the Regulation
Will Apply

The RFA defines a“small entity” as a small non-for-profit organization, small
governmental jurisdiction, or small business. The small entities subject to thisrule are small
businesses. There are no nonprofit organizations or small governmental operations that
operate CWT facilities. In general, the SBA, for specific industries, establishes size
standards to define small businesses by number of employees or amount of revenues. These
size standards vary by SIC code. Over 70 percent of the CWTs responding to the Waste
Industry Questionnaire indicated an SIC code of 4953, “Refuse Systems” (see Table 3-4).
For this SIC code, SBA defines a small business as one receiving less than $6 million/year,
averaged over the most recent three fiscal years (SBA, 1999).

To analyze the impacts of the effluent limitations guidelines and standards on small
companies, EPA compiled data on the companies owning CWT facilities. The company data
come from avariety of sources (see Section 2). These include the 1991 Waste Treatment
Industry Questionnaire and public comments on the 1995 proposal and the Notice of Data
Availability. EPA obtained other financial data were collected from publicly available
sources. Questionnaire responses, generally referring to 1989 company financial conditions,
have been adjusted to 1997 dollars. EPA collected data from other sources for 1995 and
adjusted these data to 1997 dollars. During the years since these data were collected, there
may have been considerable change in the ownership of facilities and the financia status of
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companies. Infact, EPA hasinformation that, due to consolidations in the CWT industry,
some of the CWT businesses counted as small businesses (based on 1989 or 1995 data) in
this analysis are no longer small because they now have higher revenues or have been
purchased by larger companies. In addition, EPA used facility sales, profits, and assets to
represent owner company sales, profits, and assets for 27 facilities for which company data
were unavailable. For both these reasons, EPA has concluded that its analysis may overstate
the number of small CWT businesses and may understate impacts on small CWT businesses.
However, these data represent the most complete information available for the industry and
represent a consistent baseline.

The CWT industry is composed of an estimated 167 businesses (as discussed in
Section 3, this number is scaled up to reflect the total number of CWT companies). Small
companies make up approximately half of all companiesin the CWT industry (an estimated
82 of 167). All of these small companies, except for one, operate single CWT facilities. One
company in the analysis operates two facilities. Sixty-three small companies own
discharging facilities (61 own indirect dischargers and 2 own direct dischargers). Fifty-nine
of these small companies are in the oil treatment/recovery business. The number of
employees at each of these companies ranges from 2 to 115, with a median of 18.

There are no nonprofit organizations or small governmental operations that operate
CWT facilities. Consequently, the FRFA analyzes only small businesses. Based on the $6
million revenue cutoff for for SIC code 4953, there are 82 companies operating CWT
facilities that would be classified as small entities. Sixty-three of these companies own
discharging CWTs that are potentially subject to the limitations and standards.

8.3.4 Description of the Reporting, Recordkeeping, and Other Compliance Requirements

For ailmost all of the small businesses subject to the final CWT rule, this regulation
does not contain any specific new requirements for monitoring, recordkeeping, or reporting.
Regulations for the existing NPDES and national pretreatment programs already contain
minimum requirements, and control authorities establish the monitoring regime for individual
facilities (see aso Section 8.3.6). Consequently, for almost all of the CWT facilities owned
by small businesses, there are similarly no professional skills required to meet any new
requirements.

However, for CWT facilities that accept waste in more than one CWT subcategory
that elect to comply with the multiple wastestream subcategory limitations or standards, the
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final rule does include new requirements for monitoring, recordkeeping, and reporting.
These requirements and the multiple wastestream subcategory are described in Sections I1V.F
and X111.A.5 of thefinal preamble. See also 8437.41. EPA concluded that CWT facilities
aready have the professional skills to meet these new requirements. Based on the
information in EPA’ s database, only two CWT facilities owned by small businesses may be
subject to these new requirements.

8.3.5 Identification of Relevant Federal Rulesthat May Duplicate, Overlap, or Conflict
with the Regulation

All direct CWT dischargers must already comply with regulations associated with
wastewater permits, and al indirect dischargers are regulated by local limits and pretreatment
provisions. The SBREFA Small Business Advocacy Review Panel did not identify any
federa rulesthat duplicate or interfere with the requirements of the effluent limitations
guidelines and standards (EPA, 1998b).

8.3.6 Significant Regulatory Alternatives

EPA considered a number of measures to mitigate the effect of the regulation on
small businesses.

(&) Relief frommonitoring requirements. EPA assumed, in estimating the costs and
impacts of the regulations, that CWT facilities would monitor at the frequencies used
to generate the limits. EPA’s NPDES and pretreatment program regulations require
monitoring by both direct and indirect dischargers to demonstrate compliance with
discharge limitations and pretreatment standards with the frequency of monitoring
established on a case-by-case basis dependent on the nature and effect of the
discharge but in no case less than once a year for direct dischargers and twice a year
for indirect dischargers. Local control authorities, under these regulations, have
considerable discretion in determining the frequency of monitoring and may establish
more frequent monitoring than used by EPA to establish the limits.

Because a significant portion of the costs of complying with CWT limitations and
standardsis related to monitoring costs, EPA examined approaches to reduce these
costs. EPA considered two options. The first was the use of an indicator parameter
as asurrogate for regulated organic pollutants in the oils subcategory. Under this first
option, instead of being required to monitor for a series of organic pollutants, the
discharger would only need to measure the one indicator parameter. The second
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option was for EPA to develop limits based on a reduced monitoring regime for small
businesses (which would have resulted in less stringent monthly-maximum limits).
This second option could have been combined with the first. The preamble to the
final rule explains why EPA rejected both optionsin Section 1V.

(b.)  Other regulatory relief for indirect dischargers and oily waste treaters. The bulk of
small CWT businesses are indirectly discharging oily waste facilities. Among the
other relief measures the Agency considered are the following:

e Whether the scope of the rule should be limited to CWT facilities other than small
businesses. Whether the scope of the rule should be confined to facilities with
flows greater than 3.5 million gallon per year (or 7 million gallons per year).
Section 8.4 analyzes these options.

« Pretreatment standards for oily waste treaters based on aless costly treatment
option (emulsion breaking and secondary gravity separation) than dissolved air
flotation. This treatment option is discussed with the other technology options
considered for the oils subcategory as the basis for today’ s rule in Section
IX.B.1.ii of the preamble to the 1999 proposal.

« Development of a streamlined procedure for obtaining a variance from categorical
pretreatment standards through group applications. The CWA authorizes EPA to
grant a variance from categorical pretreatment standards for facilities that, under
specific circumstances, establish that their facility is“fundamentally different”
with respect to the factors considered in establishing the categorical standard.
EPA discusses thisrelief option in Section XIV.C of the preamble to the 1999
proposal.

(c)  New source performance standards for metal-bearing waste treaters. EPA based its
assessment of the technology chosen as the basis for new source performance
standards (NSPS) and pretreatment standards for new sources (PSNS) on an analysis
for existing sources. There were suggestions that this approach may not accurately
reflect the costs and effluent reductions for new sources. EPA has therefore examined
the flexibility under the CWA to propose a less stringent option for new sources.
Standards for new sources are addressed in Sections VIII.E, VIII.F, and XI.H of the
preambleto the final rule.

In addition to examining these targeted options, EPA considered one other general
mitigative measure. The Agency considered less stringent control options for each of the
treatment subcategories than were originally proposed in 1995. EPA rejected all of these less
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stringent control options for the reasons stated in Chapter 9 of the final technical
development document (EPA, 2000).

8.4  Impactson Small Businesses

This section examines the projected impacts of the final CWT effluent limitations
guidelines and standards on small businesses using the methods described in Section 5. First,
this section discusses the impacts of the final limitations and standards. Then, EPA discusses
the estimated impacts under some of the various regulatory alternatives described in Section
8.3.6.

8.4.1 Estimated Small Business | mpacts of the Combined Regulatory Option

Estimated 1997 revenues for the 82 small companies that own CWTs (including zero
dischargers) ranged from about $21,000 to $5,600,000, with a median value of approximately
$2 million. Under EPA’s analysis, 53 of the 63 small companies that own discharging
facilities would incur costs exceeding 1 percent of sales, and 30 out of 63 would incur costs
exceeding 3 percent of sales.

Because the cost-to-sal es comparison does not take into account many factors (such
asthe ability of CWTs to pass costs along to their customers or that post-compliance
revenues may increase for some CWTS), the cost-to-sales comparison is only a crude measure
of impacts on small businesses. EPA therefore examined these impacts using the other
methods described in Section 5 for examining impacts on facilities and firms.

Out of 56 small companies for which the Agency has reliable data on baseline profits,
42 own indirect discharging facilities and two own direct dischargers. Of the small
companies owning indirect dischargers, 31 are projected to experience decreased profit
margins and 11 are projected to have increased profit margins as aresult of the regulation.

Median return on assets (ROA) is estimated to increase from over 7 percent to more
than 30 percent for small companies with asset data, as aresult of the regulation. Of the 26
small companies with asset data, 23 own indirect dischargers and two own direct dischargers,
while one owns a zero discharging facility. Five small companies experience decreased
ROA, while 15 experience increased ROA.

This analysisindicates that eight small companies would close their CWT operations
as aresult of the combined regulatory option. These closures are estimated to result in the
loss of 162 jobs.



DRAFT
8.4.2 Impacts of the Small Business Relief Regulatory Options

As noted in Section 8.3.6, EPA examined several criteriafor establishing an exclusion
for small businesses such as the volume of wastewater flow, employment, or annual
revenues. The objective was to minimize the impacts on small businesses, still achieve the
environmental benefits, and stay responsive to the Clean Water Act. EPA is defining small
CWT businesses according to the SBA size definition of $6 million in annual revenue, but
considered other criteriathat would be easier to implement in practice, such as wastewater
flow. To target relief to small businesses, EPA examined the correlation between these
criteria and the size definition.

Because most CWT facilities have similar numbers of employees regardless of their
size(i.e., revenue), EPA first eliminated employment as a basis for establishing a small
business exclusion. While EPA also found no correlation between annual volume of
wastewater and the size of afacility, EPA retained this criterion in the 1999 proposal due to
the anticipated ease in implementing an exclusion based on this criterion. However, if an
exclusion based on volume of wastewater had ultimately been selected, the regulation would
have excluded both small and large businesses.

EPA eva uated the economic impacts of the regulatory options suggested to provide
relief to small businesses during the SBREFA panel discussions. The analyzed options were
all based on the combined regulatory option with costs reduced for some facilities the
regulation limited to some facilities. Five relief scenarios were examined:

e Scenario 1. Assume less frequent monitoring requirements on indirect
discharging CWT facilities owned by small businesses.

e Scenario 2: Limiting the scope of the effluent limitations and standards to
indirect discharging facilities that accept hazardous waste and indirect discharging
facilities with flows greater than 3.5 million gallons per year that accept only
nonhazardous waste .

« Scenario 3: Limiting the scope of the effluent limitations and standards to all
indirect discharging facilities with flows greater than 3.5 million gallons per year.

e Scenario 4: Limiting the scope of the effluent limitations and standards to all
indirect discharging facilities that accept hazardous waste and indirect discharging
facilities with flows greater than 7.5 million gallons per year that accept only
nonhazardous waste.
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« Scenario 5: Limiting the scope of the effluent limitations and standards to all
CWT facilities not owned by small businesses.

Of the five regulatory scenarios considered to provide relief to small companies, only two,
Scenarios 1 and 5, directly target CWT facilities owned by small companies. The other three
scenarios target CWT facilitiesthat are small in terms of their annual flow of CWT
wastewater discharged. These low flow facilities may or may not be owned by small
companies. The results of these analyses are summarized below. Table 8-1 shows the
number of small businesses incurring costs that exceed 1 percent and 3 percent of company
sales. For comparison, the screening analysis for the combined regulatory option with no
limitations to scope or cost reductionsis aso presented. Small businesses would incur no
costs at al under Scenario 5 because the regulation would not include them. Under al the
other regulatory scenarios, fewer small businesses would incur significant costs compared to
the combined regulatory option.

Table8-1. Compliance Cost-to-sales Screening Analysisfor Regulatory Scenarios
Designed to Provide Relief to Small Companies

Small Companieswith Costs Small Companieswith Sales
Exceeding 1 Percent of Sales Exceeding 3 Percent of Sales
Companies Companies Companies Companies
Owning Direct  Owning I ndirect Owning Direct Owning Indirect
Regulatory Scenario Dischargers Dischargers Dischargers Dischargers
Combined regulatory option 2 51 2 28
with Oils 9
1. Reduced monitoring for 2 35 2 14
small companies
2. Limit to al hazardous 2 30 2 19
and nonhazardous >3.5
mgly
Limit to >3.5 mg/y 2 24 2 14
Limit to all hazardous 2 23 2 17
and nonhazardous >7.5
mgly
5. Limit to not small 0 0 0 0
companies

Note: The results have been scaled to reflect the estimated universe of CWT facilities. Results are unadjusted
for cost pass-through or postcompliance changesin revenue.
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The Agency also estimated the number of potential facility closures and process
closures for small businesses. The results of these analyses are summarized in Table 8-2. All
of the scenarios developed to reduce the burden on small businesses result in somewhat lower
impacts than the combined regulatory option. Scenario 5, which includes no small
businesses, obviously has the greatest effect in reducing the impacts on facilities owned by
small businesses. Reduced monitoring for facilities owned by small businesses reduces
impacts on those facilities and processes only slightly. The third regulatory scenario, which
limits the regulation to facilities with flows greater than 3.5 million gallons per year, also
reduces impacts significantly.

Table8-2. Impactson Facilities Owned by Small Businesses

Process Closures at Facilities Owned Closures of Facilities Owned
by Small Businesses by Small Businesses
Direct Indirect Direct Indirect
Discharging Discharging Discharging Discharging
Regulatory Scenario Facilities Facilities Facilities Facilities
Final Rule 0 4 0 8
1. Reduced monitoring for 0 4 0 7
small companies
2. Limit to al hazardous 0 7 0 2
and nonhazardous >3.5
mgly
Limit to >3.5 mgly 0 5
Limit to all hazardous 0 7 0 2
and nonhazardous >7.5
mgly
5. Limit to not small 0 0 0 0
companies

Note: The results have been scaled to reflect the estimated universe of CWT facilities.

EPA has elsewhere explained why it rejected these alternatives: see Section 1V of the
preamble to the final rule. CWT facilities arein the business of treating wastes from other
facilities. Assuch, they provide an aternative to on-site treatment of industrial wastes. Itis
EPA’s conclusion that the absence of categorical standards for CWTs has been a major
“loophole” inanationa program to control industrial pollution, allowing wastesto be treated
off-site less effectively than would be required of the same wastes if treated on-site. In fact,
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as noted in Section V.B of the preamble to the 1999 proposal (64 FR 2294-2295), in general,
performance at CWT facilitiesis uniformly poor when compared to on-site treatment at
categorical facilities.

One of EPA’s primary concerns with any of the alternatives that limit the scope of the
rule is that the limited scope encourages such aloophole. If a segment of the industry is not
subject to national regulation, these companies might quickly expand, leading to much
greater discharges within afew years. This tendency would be limited by the flow or size
cut-off itself unless more concentrated wastes are funneled through plants below the cut-off.
In addition, as demonstrated by the survey responses and public comments, ailmost all CWT
facilities have substantial amounts of unused capacity. Because thisindustry is extremely
competitive, by limiting the scope of the CWT rule, EPA could actually be encouraging
ineffective treatment while discouraging effective treatment.

In summary, in an effort to mitigate small business impacts and still preserve the
benefits of the rule, EPA considered a variety of potential limitations to the scope of the rule
but found no single, effective solution to incorporate into the final rule.
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SECTION 9

COSTSAND BENEFITSOF THE CWT EFFLUENT LIMITATIONS
GUIDELINES AND STANDARDS

Pursuant to Executive Order 12866, this section compares the costs and benefits that
are expected to accrue to society if EPA adopts the proposed CWT effluent limitations
guidelines and standards. To gain an overall understanding of whether adoption of the
proposed regulation will improve society’ s well-being, the Agency compares the costs that
the proposal would impose on society with any benefits it may confer. This report first
characterizes costs imposed by the regulation and then quantifies and monetizes them
(attaches dollar values to them). Similarly, the study identifies, characterizes and, to the
extent possible, quantifies and monetizes the benefits. If the benefits exceed the costs,
society will be better off as aresult of the regulation. However, and accurate comparison of
benefits and costs is difficult because not all benefits can be quantified and monetized.

9.1 I ntroduction

EPA’s analysis concludes that the proposed effluent limitations guidelines and
standards for the CWT industry will to reduce the discharge of pollutants by at least
167.7 million pounds per year of conventional pollutants and 196.4 million pounds per year
of toxic and nonconventiona pollutants. EPA expects this reduction in pollution to improve
water quality and reduce health risks to exposed individuals. In addition, the improved water
quality will confer benefits on recreational users of the affected water bodies. To obtain these
improvements, the study estimates that CWT facilities will spend $41.4 million (before tax
savings) to implement the BAT and PSES controls. This section of the report examines the
costs and benefits of the regulation in detail, and compares them to the extent feasible, to
determine whether society realizes net benefits from the regulation.

9.1.1 Requirementsof Executive Order 12866

Executive Order (EO) 12866 requires that, for significant regulations, the Agency
“shall ...propose or adopt a regulation only upon reasoned determination that the benefits of
the intended regulation justify its costs.” Regulations are deemed significant if the regulation
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» hasan annual effect on the economy of $100 million or more or adversely affects
in amaterial way the economy; a sector of the economy; productivity;
competition; jobs; the environment, public health or safety; or state, local, or tribal
governments or communities,

» creates a serious inconsistency or otherwise interferes with an action taken or
planned by another agency;

« materially alters the budgetary impact of entitlements, grants, user fees, or loan
programs, or the rights and obligations of recipients thereof; or

» raisesnove legal or policy issues arising out of legal mandates, the President’s
priorities, or the principles set forth in this EO.

While EPA expectsthe CWT effluent limitations guidelines and standards to cost much less
than $100 million per year, the regulation will require significant changes in wastewater
treatment for the CWT industry. Asaresult, the Agency chose to perform an economic
analysisin compliance with the requirements of EO 12866. This order requires an economic
analysis that assesses the benefits and costs anticipated from the regulatory action, together
with a quantification of as many of those benefits and costs as can be quantified, and a
description of the underlying analysis of the benefits and costs. Sections 9.2 and 9.4 present
the Agency’ s analysis of costs and benefits, respectively.

9.1.2 Needfor the Regulation

Congress adopted the CWA to “restore and maintain the chemical, physical, and
biological integrity of the Nation’swaters’ (Section 101(a), 33 U.S.C. 1251(a)). To achieve
this goal, the CWA prohibits the discharge of pollutantsinto navigable waters except in
compliance with the statute. The primary means the CWA uses to restore and maintain water
quality is establishing restrictions on the types and amounts of pollutants discharged from
various industrial, commercial, and public sources of wastewater.

Facilities that discharge pollutants directly to surface water must comply with effluent
limitations in National Pollutant Discharge Elimination System (NPDES) permits. Indirect
discharging facilities, which discharge pollutants to sewers flowing to POTWSs, must comply
with pretreatment standards that are established for those pollutants in wastewater from
indirect dischargers, which may pass through or interfere with POTW operations. National
limitations and standards are established by regulation for categories of industrial dischargers
and are based on the degree of control that can be achieved using various levels of pollution
control technology.
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CWT facilities may accept awide variety of wastes from awide variety of customers,
wastes classified as hazardous or nonhazardous under RCRA. The adoption of the increased
pollution control measures required by the CWA and RCRA regulation was a significant
factor in the formation and devel opment of the CWT industry. Because facilities that do not
discharge their wastewater are not subject to the requirements of the CWA, many industrial
facilities covered by other effluent limitations and guidelines have made process
modifications to reduce the volume of wastewater they generate and have chosen to send the
remaining wastewater off-siteto a CWT facility for treatment.

EPA believes that any waste transferred to an off-site CWT facility should be treated
to at least the same level as required for the same wastes if treated and discharged on-site at
the manufacturing facility. In the absence of appropriate regulations to ensure at least
comparable or adequate treatment, the CWT facility may inadvertently offer an economic
incentive for increasing the pollutant load to the environment.

In collecting data to develop the CWT effluent limitations guidelines and standards,
EPA identified awide variation in the level of treatment provided by CWT facilities. Often,
pollutant removals were poor, sometimes significantly lower than would have been required
had the wastewaters been treated at the site where they were generated. In particular, EPA’s
survey indicated that some facilities were employing only the most basic pollution control
equipment and, as aresult, achieved low pollutant removals compared to those that could
easily be achieved by using other readily available pollutant control technology. EPA had
difficulty identifying more than a handful of facilities throughout the CWT industry that were
achieving optimal removals. Compliance with the proposed effluent limitations guidelines
and standards would ensure that all waste accepted by CWT facilities is adequately and
appropriately treated prior to discharge.

9.2 Social Cost of the Rule

The effluent limitations guidelines and standards would impose costs on society. The
cost of aregulation should represent its opportunity cost, which is the value of the goods and
services that society foregoes to alocate resources to the pollution control activity. This
section describes EPA’s estimate of the CWT effluent limitations guidelines and standards’
cost to society. Because the economic impacts of the regulation were estimated based on
compliance costs after deductions and other tax savings, the computation of social cost
involves summing the costs to producers, consumers, and government (costs that were
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transferred to the taxpayer through the tax provisions of the law but represent part of the cost
of compliance with the regulation).

9.2.1 Aggregate Coststo Consumers and Producers

This analysis computes the social cost of the regulation by summing the costs to
consumers, producers, and government. This section discusses the costs experienced by
producers and consumers, Section 9.2.2 discusses the costs to government.

Asdiscussed in Section 5, the CWT regulation increases the cost of providing CWT
services, thus shifting the industry supply curve upward from S, to S, in Figure 9-1.' Markets
respond to these increased costs by increasing market price and reducing the quantity of
waste being treated or recovered in each CWT operation (P, and Q, in Figure 9-1). Using a
market-based economic impact model EPA has estimated the with-regulation price and
quantity, P, and Q,, for each affected CWT market. Thisanalysisthen computed the social
costs of the regulation by summing the changes in the net benefits to customers and
producers of CWT services, based on changes in market price. In essence, the demand and
supply curves for CWT services used to generate estimates of P, and Q, are now being used,
inturn, as valuation tools, to value the changes in welfare experienced by producers and
consumers of CWT services.

This approach to computing social cost divides society into producers and consumers
of the regulated commaodity. In amarket environment, consumers and producers of the good
or service derive welfare from a market transaction. The difference between the maximum
price consumers are willing to pay for the commodity and the price they actually pay is
referred to as“ consumers' surplus.” Consumers surplusis measured as the area under the

'Figure 9-1 isasimplification of the actual computations made to compute social cost; it isagraphical
representation of social cost in aperfectly competitive market. Several CWT markets are either monopolies
or duopolies; imperfectly competitive firms choose the quantity of CWT services that equates the with-
regulation marginal cost with marginal revenue, not price. Conceptually, the computation of social cost is
independent of market structure. The computation of socia cost for imperfectly competitive firmsis
discussed in detail in a memorandum to the record (Heller and Fox, 1998).
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Figure 9-1. Social Cost Computed as Changesin Social Surplus

demand curve and above the price of the product (P,if a baseline and P,ic after market
adjustment to the regulation). Note that in the case of an intermediate good such as CWT
services, the consumers of the service are in fact producers of other goods and services.
Similarly, the difference between the minimum price producers are willing to accept for a
good and the price they actually receive for it isreferred to as “ producers’ surplus.”
Producers' surplus, which is ameasure of profits, is measured as the area above the supply
curve up to the price of the product (area P,fa at baseline and area P,cb with the market
adjustment to the regulation). These two areas can be thought of as consumers’ net benefit
from consuming the commodity and producers’ net benefit from producing it, respectively,
given the prices and consumption/production rates.
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In Figure 9-1, the intersection of the market demand curve D and baseline market
supply curve S, represents the baseline equilibrium, with baseline equilibrium market price P,
and equilibrium market quantity Q,%. The higher costs associated with complying with the
CWT effluent limitations guidelines and standards shift the supply curve up to S,. The with-
regulation market price is P,, and the quantity of CWT services produced is Q,. At the higher
market price and lower market quantity resulting from the market adjustment, consumers
surplus has decreased by the area P,cfP,. The regulation also affects producers’ surplus. The
costs of compliance reduce producers’ surplus, while the higher market price increasesit,
everything else held equal. Thus, the social cost of the regulation can be computed by
summing

» reductionsin consumers surplus due to increased price and reduced quantity (area

e lossin producers surplus due to higher costs and lower sales (area befa), and

» increased producers surplus due to the higher price on remaining production (area
P,ceP)).
Summing all these areas yields the private social cost of the CWT effluent limitations
guidelines and standards, illustrated by area abcf. For the CWT Combined Regulatory
Option, the estimated social cost to producers and consumers (generators or customersin this
case) isshown in Table 9-1.

Overall, the study projects that CWT effluent limitations guidelines and standards
will cost consumers and suppliers of CWT services approximately $26.0 million. These
costs fall more heavily on the CWT’ s customers than on the CWT industry. The greater
share of the costs of the CWT regulation fall on the customers of the CWTs, who must pay
significantly higher pricesfor their CWT services. The waste recovery and wastewater
treatment costs incurred by CWT customers are expected to increase by $30.1 million.

This diagram is correct for perfectly competitive markets. The socia cost of the regulation in imperfectly
competitive markets is calculated in asimilar way. Materials describing how to perform this calculation are
elsewherein the record.
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Table9-1. Estimated Aggregate Cost to Consumersand Producers

Changein Value

Social Cost Component (10° $1997)

Change in Consumer Surplus -$30,137
Metals Recovery—High Cost -$1,614
Metals Recovery—Medium Cost -$5,431
Metals Recovery—L ow Cost -$133
Metals Treatment—High Cost —$543
Metals Treatment—Medium Cost —$473
Metals Treatment—Low Cost -$7,598
Oils Recovery—High Cost —$4,226
Oils Recovery—Medium Cost -$1,296
Oils Recovery—L ow Cost -$5,960
Oils Treatment -$1,104
Organics Treatment—High Cost -$1,326
Organics Treatment—L ow Cost —$431
Change in Producer Surplus $4,140
Sum of Changesin Consumer and Producer Surplus —$25,997

As shown above, the CWT regulation, overall, increases the profits of the CWT industry by
approximately $4.1 million. Obviousdly, this does not mean that all CWT facilities, or even
the magjority of them, experience increased profits. But some CWT facilities do become more
profitable as aresult of the market adjustments to the CWT effluent limitations guidelines
and standards, and those facilities' increased profits outweigh the decreases in profits
experienced by others.
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Traditionally, social cost computations are based on estimated market adjustmentsto
before-tax compliance costs. Because the computations are based on market adjustments to
after-tax compliance costs, this analysis must include an estimate of the burden to
government, which is discussed in the following section.

9.2.2 Government’s Share of Costs

The tax savings afforded CWT facilities in complying with the regulation represent
the cost to governments of the CWT regulation. These costs are transferred from CWTs to
other taxpayers through tax deductions and other tax savings. Even though neither the CWT
industry or its customers, these costs represent a reallocation of society’ s resources and thus
are part of the opportunity cost of the regulation. Table 9-2 shows the estimated before-tax
and after-tax costs of the regulation and government’ s share of the costs. Government’s total
share of the costs of the regulation is approximately $19.3 million per year.

Table 9-2. Government’s Share of Costs

Annualized Costs After-Tax Total
before Tax Savings Annualized Costs Government Costs
Costs (10° $1997) (10° $1997) (10° $1997)
BPT/BAT Costs $4.31 $2.68 $1.63
PSES Costs $30.8 $17.1 $10.7
Total Costs $35.1 $19.8 $19.3

To compute the total social cost of this regulation, the Agency summed the costs to
producers, consumers, and government, as illustrated in Figure 9-2. Overall, the coststo
society of complying with the effluent limitations guidelines and standards include
$26.0 million in costs to producers and consumers, plus $19.3 million in costs to government,
for atotal of approximately $45.3 million.

Thetotal annual cost to society of the proposed rule exceeds the total annual facility
cost of compliance (before-tax savings) by approximately $10 million, or approximately
30 percent. Thiswedge between compliance costs and social costs results from the market
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CWT Owners
and Customer
Government $25,997
$19,300

Figure 9-2. Social Cost of the Regulation (10° $1997)

adjustments that take place in imperfectly competitive markets for CWT services. Because
some CWT facilities operate in monopolistic or oligopolistic markets, they enjoy market
power that permits them to increase the market price of their service by more than their costs
have increased due to the regulation. Thisincreases the cost of the regulation to society. The
market-based analysis represents a short- or intermediate-run analysis of the impacts of the
CWT effluent limitations guidelines and standards, as CWT decisions are constrained by
existing waste-treatment capacity at each plant an within each market. It representsahigh
estimate of social costs, and probably overstates the burden of the regulation on CWT
customers and understates the burden on CWT owners. Ultimately, the projected increasesin
waste treatment prices should lead to increases in waste-treatment capacity. Future increases
in waste treatment capacity should reduce the projected increases in regiona waste treatment
prices and increase the quantity of waste treated or recycled at CWT facilities. In the longer
run, therefore, CWT customers would be somewhat better off than the model projects, while
existing CWT facilities might be somewhat less profitable.

9.3 Pollutant Reductions

The proposed effluent limitations guidelines and standards for the CWT industry
would reduce pollutant discharges to surface water by approximately 167.7 million pounds
per year of conventional pollutants and 196.4 million pounds per year of toxic and
nonconventional pollutants. The following section examines the benefits that are estimated
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to result from this reduction in discharges. First, EPA describes the methodology to be used.
Then, benefits are identified and, to the extent possible, quantified and monetized.

9.4 Benefits Assessment

EPA’s proposed effluent guidelines for the CWT industry will reduce discharges of
pollutants into several waterways around the country and will also reduce discharges of these
substances to a number of POTWSs. Asaresult, the proposed regulation will lead to
improvements in both the in-stream water quality and the health of ecological systemsin the
affected waterbodies. In addition, EPA’s evaluation shows that POTWs will experience
reduced sludge disposal costs.

This section discusses the assessment and valuation of the benefits of the proposed
regulation. First, it presents an overview of the benefits assessment by describing the
conceptual framework that guides the analysis and by outlining the steps necessary for
applying this framework. Then, it discusses the impacts of environmental changes on human
systems and recreational conditions, and it provides monetary estimates associated with these
impacts. Finally, the cost savings for POTWs that receive discharges from CWT facilities
are estimated. As noted below, the benefits analysisis based on a subset of the 149 CWT
facilities for which EPA hasinformation. That is, the benefits are not weighted to represent
the universe of CWTs. Therefore the benefits presented in this chapter, to the extent that they
can be quantified and monetized, cannot be directly compared to the weighted costs presented
in earlier chapters.

9.4.1 Overview of Benefits Assessment Methodology

Two primary types of benefits are expected to result from the proposed regulation:
those resulting from instream water quality improvements and those from cost savings to
POTWs. This section develops a conceptual framework for assessing the benefits of surface
water quality improvements and provides an overview of the cost-saving benefits to POTWSs.

9.4.1.1 A Benefits Analysis Paradigm for Water Quality I mprovements

To associate economic values with changes in environmental quality, developing a
conceptual framework that incorporates the key interactions between environmental systems
and human systemsis necessary. Figure 9-3 depicts such aframework. Figure 9-3(a)
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illustrates the damage pathways (i.e., the routes through which pollutant releases into the
environment ultimately affect human welfare). Figure 9-3(b), paraleling the damage
pathways, illustrates the analytical framework (i.e., the steps required for evaluating the
damages and ng the benefits of reductions in pollutant releases). Each step of the
analytical framework is described below.

Sour ces and Releases. Thefirst step isto define the affected universe of sources of
the harmful pollutants. In total, EPA hasinformation on 149 unweighted CWT facilities that
will be subject to the regulation. Twelve of these facilities are direct dischargers, discharging
effluent directly into nearby surface water. One hundred and eight of these facilities are
indirect dischargers, discharging their effluent to POTWSs. The remaining 29 facilities
dispose of their waste in some way other than discharging it and are considered zero
dischargers. Of these 149 facilities, affected stream segments, or “reaches,” were identified
for 113 CWT facilities, 12 of whom discharge directly to these reaches and the remaining 101
of whom discharge indirectly to 75 reaches through their discharges to POTWSs.

Section 3.2.1 describes the pollutants released from these facilities.

Ambient Water Quality and Ecosystem Effects. The second step in the benefits
analysisisto distinguish the environmental systems that receive the pollutants and describe
how each system assimilates, disperses, and is affected by the substances. In thisanalysis,
the environmental systems of interest are the receiving waterbodies and the aguatic species
residing there. Section 3.2.2 describes the 87 waterbodies that receive discharges (directly or
indirectly) from the 123 modeled CWT facilities. It then describes the results of water
quality modeling for baseline conditions and for each of the regulatory options. Based on
facility pollutant loadings and flow rates in the receiving stream, the water quality model
generates estimates of pollutant concentrations in the surface water. These concentrations are
then compared to EPA-established ambient water quality criteria (AWQC) for aquatic life to
provide indicators of potential ecological damage with and without regulation.

Affected Populations and Activities. The third step in the benefits analysisisto
determine how human popul ations are exposed to, and affected by, water-related
environmental quality. A fundamental distinction can be made between market and
nonmarket effects. AsFigure 9-3(a) shows, environmental quality affects human welfare by
either through market-based activities or nonmarket activities. On the one hand, individuals
interact with markets as both consumers and as suppliers of factors of production (i.e., labor).
They are ,therefore, indirectly affected by environmental changes that influence market
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production. For example, consumers will face higher prices for agricultural products when
environmental damages lead to higher costs of production for farmers. On the other hand,
individuals interact more directly with the environment in nonmarket contexts, such as most
outdoor recreationa activities.

Table 9-3 lists many of the potential areas of market and nonmarket damages
associated with reductions in water quality. These also represent the primary areasin which
benefits may accrue as aresult of the proposed rule. Market activities potentially affected by
water quality include arange of commercial activities that require proximity to or diversion
of surface water. Nonmarket activities include “household production” activities, such as
outdoor recreation, as well as government/public goods production, such as large-scale
drinking water treatment. Section 9.4.3.2 focuses primarily on fishing activitiesin the
affected reaches and the level of human exposure to contaminated fish. It also discusses the
other potentially affected activities.

Table9-3. Human Systems/Activities Affected by Surface Water Quality

Mode of Interaction Affected Activities
Mar ket
Instream Commercia fishing, tourism
Near stream Tourism
Diversionary Agriculture, manufacturing
Nonmar ket/Household
Instream Fishing (recreational and subsistence), swimming, boating
Near stream Residence, hiking, wildlife viewing
Diversionary Water consumption
Nonuse Perceptions

Government/Public

Diversionary Drinking water treatment and delivery
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Impacts on Humans. The fourth step in assessing benefits is to determine the
impacts of changesin environmental quality on human systems. The impacts of pollutant
discharges can be traced to behavioral changes and other outcomes related to market and
nonmarket activities. Table 9-4 provides examples of the major market and nonmarket
effects. For example, changes in market production costs, such as costs for commercial
fishing, should have observable effects on product prices and quantities sold in markets.

Table9-4. Impactson Humans

Changes in Market Behavior and Outcomes
» changesin production costs (i.e., supply)
» changesin demand for and price of residential property

Changes in Nonmarket Outcomes and Behaviors
» changesin the quality and pattern of recreation
+ changesin human health risk and outcomes
» nonbehavioral changes (i.e., nonuse-related perceptions)

Nonmarket effects, such as changes in human health or recreational activities, should,
in principle, also be observable (or predictable). Asshown in Figure 9-3, impacts that alter
human behavior may result in different affected populations. For example, increasesin the
time devoted to recreation may involve increases in angler populations. Other impacts may
not be directly observable. For example, nonusers may benefit simply from the knowledge
that water quality isimproved. Thisisareal effect of not improved water quality but is not
necessarily observable. Section 9.4.2.3 discusses market and nonmarket impactsin more
detail with particular emphasis on changes in cancer risksto anglers.

Valuation of Impacts. Thefinal step isto transate market and nonmarket impacts
into monetary values that reflect changesin human welfare. The paradigm for relating
human welfare to economic valuation is based on the notion of willingnessto pay
(WTP)—an approach which has been widely accepted in the economics literature. This
approach is based on the rather straightforward view that the benefits (value) of a given
change (such as improved environmental quality) are equivalent to the maximum amount
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individuals are willing to pay for the change. Section 9.4.3 discusses WTP-based approaches
for valuing reductions in mortality rates and then apply these measures to value the
reductions in cancer risk that are estimated to occur as aresult of the proposed regulation. It
also discusses WTP estimates for valuing recreational fishing days and for valuing
improvements in water quality that enhance recreational fishing. Using benefits transfer,
EPA applied these values to assess the recreation-based benefits of the proposed regulation.

9.4.1.2 Other Benefits: Cost Savings for POTWs

Another category of benefits expected to result from the proposed regulation is cost
savings for POTWSs. The fundamental way in which these benefits differ from those
discussed previoudly is that they do not occur as aresult of changes in environmenta quality.
Many of the pollutants from indirect CWT dischargers accumulate in POTW sludges and are,
therefore, not released to surface water. Nevertheless, POTWs must dispose of these sludges
in ways that comply with existing regulations. When concentrations of specific contaminants
in POTW sludges are reduced, POTWs may use or dispose of their sewage sludge less
expensively. (The higher the pollutant concentrationsin the sludge, the more restrictive are
Federal use and disposal requirements and resulting disposal costs.) Although these cost-
saving benefits are not directly incorporated in the paradigm presented in Figure 9-3 and
discussed above, they will nonetheless have a positive effect on social welfare. The
procedures for estimating these cost savings and the results of this part of the analysis are
presented in Section 9.4.4.2.

9.4.2 Impactsof Proposed CWT Effluent Limitations Guidelines and Standards

EPA expects that the proposed regulation, if adopted, will improve water quality in
several waterbodies across the United States by reducing pollutant loadings and instream
concentrations of over 100 pollutants. The following sections discusses the water quality
impacts of the proposed regulation in greater detail below.

9.4.2.1 Impacts on Ambient Water Quality and Related Ecosystems

The proposed regulation will reduce the in-stream concentrations of over
100 pollutants in the waterways affected by CWT facility effluents. In-stream concentrations
were modeled for each of these pollutants under both baseline and with-regulation scenarios.
The details of this modeling process are provided in the Environmental Assessment of
Proposed Effluent Guidelines for the Centralized Waste Treatment Industry (EPA, 2000).
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This assessment bases its estimation of these concentrations on estimates of pollutant
loadings in the affected waterways and on estimates of the stream flow in these waterways.?

Elevated in-stream concentrations of these pollutants have the potential to adversely
affect ecological systemsin avariety of ways. Aquatic organisms, in particular, will face
higher risks as aresult of the degradation of the quality of their habitats. For thisanalysis,
EPA did not conduct afull ecological risk assessment of these impacts for the CWT reaches.
However, the assessment does examine the consequences for aquatic life by comparing in-
stream concentrations of each pollutant with EPA’s AWQC for the protection of aquatic life.

EPA has established water quality criteriafor many pollutants for the protection of
freshwater aquatic life. These criteriainclude both acute and chronic criteria. The acute
value represents a maximum allowable 1-hour average concentration of a pollutant at any
time and can be related to acute toxic effects on aquatic life. The chronic value represents the
average alowable concentration of atoxic pollutant over a4-day period. If theselevelsare
not exceeded more than once every 3 years, adiverse array of aguatic organisms and their
uses should not be unacceptably affected. For pollutants that do not have specific AWQC,
the study estimates specific toxicity values using various techniques or have been taken from
the published literature.

Table 9-5 reports the number of reaches with estimated exceedances of the AWQC
for aquatic life based on an analysis of 87 potentially affected CWT reaches. Under baseline
conditions, atotal of 25 reaches will exceed the AWQC for acute effectsin aguatic life, and a
total of 41 reaches will exceed the AWQC for chronic effects. As noted in the footnote in
Table 9-5, the combined baseline total may be less than the sum of the subcategory
exceedances because some reaches receive discharges from more than one subcategory.
Under the regulatory options, reductions in exceedances for acute and chronic effectsin
agquatic life will occur for two of the three subcategories. Under Oils Options 8 and 9, the
number of exceedances will remain unaffected. Metals Option 4 will reduce exceedances for
acute effectsto 13, and for chronic effectsto 21. Organics Option 4 reduces these
exceedances to 2 and 4, respectively.

*Three stream flow conditions were analyzed (1Q10 low flow, 7Q10 low flow, and harmonic mean flow); the
first two were used to assess aguatic life impacts and the third was used to assess human health impacts.
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Table 9-5. Exceedances of Ambient Water Quality Criteriafor Aquatic Life

Number of Reacheswith AWQC
Exceedancesfor Aquatic Life

Acute Effects Chronic Effects

Baseline
Metals 17 27
Oils 12 21
Organics 3 6
Combined baseline? 25 41
With Regulation
Metals Option 4 13 21
Oils Option 8 12 21
Oils Option 9 12 21
Organics Option 4 2 4
Combined Regulatory Option 22 37

& Some reaches receive discharges from more than one subcategory; therefore, the combined baseline total
may be less than the total of the subcategories.

Table 9-5 also indicates that under the Combined Regulatory Option AWQC
exceedances for acute and chronic effects will fall to 22 and 37, respectively. The facilities
included in this combined option are:

« Combined Regulatory Option = Metals Option 4 (direct and indirect dischargers)
+ Oils Option 9 (direct dischargers) + Oils Option 8 (indirect dischargers) +
Organics Option 4 (direct and indirect dischargers)

Two important caveats to these results deserve attention. First, background
concentrations of each pollutant were assumed to be zero. Consequently, EPA evauated the
impacts of CWT facility discharges. Second, the analysis did not consider pollutant fate
processes such as adsorption to sediments and volatilization, which would lower in-stream
concentrations. The net impact of these two simplifying assumptions is unclear—the former
leads to underestimates of in-stream concentrations, whereas the | atter |eads to overestimates.
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The impact on changes in the number of exceedances as aresult of the proposed regulation is
even lessclear. Nevertheless, the results do indicate potentially important improvementsin
the aguatic habitats of the CWT reaches.

The ways in which these improvementsin ecologica systemswill lead to
improvements in human welfare will ultimately depend on how humans interact with and
perceive the ecological systems. The next section discusses these and other effects on human
systems.

9.4.2.2 Affected Populations and Activities

Asshown in Table 9-3, awide variety of human activities are potentialy affected by
changesin water quality due to CWT effluents; however, there isinadequate information for
guantifying many of these effects. Asaresult, this section focuses on the measurement of
recreational and subsistence fishing populations, for which there is adequate data.

Recreational and Subsistence Fishing: Estimation of Fishing Populations at the
Affected Reaches. To develop an estimate of the number of individuals exposed to the
regulated pollutants through the fish consumption pathway, EPA assumed that the exposed
population consists of both the anglers who fish the CWT reaches and their families. The
following discussion reviews the step-by-step approach used to estimate the number of
affected individualsin recreational and subsistence fishing households and summarizes the
results of the analysis.

Step 1: Designate a 30-Mile Buffer Zone Around Each Affected Reach. Thefirst step in
estimating the total exposed population for the fish consumption pathway was to isolate the
area surrounding each reach where these individuals are most likely to reside. Thisarea can
be thought of as the extent of the “market” for the reach. EPA assumed that these individuals
will primarily be located within 30 miles of each reach. Evidence on recreational fishing
behavior for the nation as awhole indicates that between 52 and 68 percent of trips to the
freshwater fishing sites most often used by individual anglers are within 30 miles of their
homes (DOI, 1993). Because the affected reaches are located primarily in urban areas, the
average distance traveled to these reaches is probably below the national average.

Using Arcview Geographic Information System (GIS) software (ESRI, 1995), EPA
isolated a 30-mile buffer-zone around each reach and estimated the total U.S. land area
within the zone. Because of variations in the length of each reach and the proximity to large
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bodies of water, these buffer zones vary substantially, from 900 to 6,700 square miles. The
average area of a buffer zoneis 3,400 square miles.

Step 2: Estimate the Population in Each Buffer Zone. To estimate the 1996 population in
the buffer zone, EPA overlaid GIS software onto U.S. Census data. Buffer zone populations
for 1998 were estimated by assuming that the population growth rate from 1996 to 1998 in
each zone was the same as the growth rate for the state in which it islocated. Thisresulted in
1998 population estimates ranging from 8,000 to 14.2 million. The Agency determined the
average population of a buffer zone to be 2.2 million.*

Step 3: Estimate the Total Number of Anglersin the Buffer Zone. As mentioned earlier,
EPA assumed that the relevant exposed population is made up of the fishermen who fish the
CWT reaches and their families. To calculate the number of anglers who live in each buffer
zone, the Agency assumed that the ratio of anglers to total population was the same for the
buffer zone asit was for the state in which the reach was located. Using data from The 1996
National Survey of Fishing, Hunting, and Wildlife-Associated Recreation (DOI, 1997), EPA
estimated the percentage of anglers in each state and then applied these values to the affected
reaches in each state. EPA arrived at estimates for the total number of anglersin each buffer
zone that range from 18,500 to 1.9 million. The average number of anglersin the buffer
zones is 320,000.

Step 4: Estimate the Number of Anglersin the Buffer Zone Who Fish the Reach. The
next step was to estimate the number of anglers who fish specifically at the CWT reaches.
To calculate this number, the Agency assumed that anglers within each buffer zone were
evenly distributed to all reach miles within the zone.> Using GIS, EPA first estimated the
length of each CWT reach as a percentage of total reach miles within their respective buffer
zones. These values range from 0.13 percent to 7 percent. To calcul ate the number of
anglers who fish the CWT reach, the Agency then multiplied the total number of anglers
within the buffer zone by thisratio. Using this methodology, the number of fishermen who

“Two of the 87 reaches lacked coverage under the Reach File 1 (RF1) database and, as a result, do not have
population estimates associated with them.

®Clearly anglers may visit different reaches on different occasions; however, for purposes of the health risk
analysis, the aggregate health impact of one angler visiting asite all of the time is equivalent to two anglers
visiting the site half the time (or three anglers visiting the site a third of thetime, etc.). Therefore, rather
than assuming that fishing trips are evenly distributed to each reach mile over the course of ayear, EPA
simply assumed that the anglers themselves are evenly distributed to each reach mile.
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fish each reach was estimated to range from 36 to 27,300. The average number of fishermen
who fish on a particular reach was computed to be 4,300.

Step 5: Adjust Fishing Population Estimates for Existence of Fish Advisories at the CWT
Reaches. A number of the CWT reaches currently have fish consumption health advisories
in place. Although these advisories are generally due to pollutants such as dioxin and PCBs,
which are not affected by this proposed regulation, it is reasonable to assume that some
proportion of anglers would adhere to the advisories and not fish the reach in question.

Past studies suggest that fishermen have a high, although not complete, level of
awareness of fish advisories. For example, Fiore et al. (1989) found that 72 percent of
fishermen were familiar with fishing advisories. Connelly, Knuth, and Bisogni (1992) and
Connelly and Knuth (1993) also found high rates of awareness (83 to 85 percent) in Great
Lakes and New Y ork sport fisheries. For Maine sport fisheries, MacDonald and Boyle
(1997) found 76 percent and 33 percent awareness rates, respectively, for residents and
nonresidents. Despite thislevel of awareness, other evidence suggests individuals do not
necessarily fully adjust their behavior by no longer fishing at the site or no longer consuming
the fish caught at the site (May and Burger, 1996; MacDonald and Boyle, 1997; Velicer and
Knuth, 1994; Cable and Udd, 1990). For the purposes of this analysis, the Agency assumed a
20 percent decrease in fishing activity for reaches under fish advisory. Section 9.4.2.3
discusses in more detail some of the uncertainties associated with this assumption.

Thirty-eight of the reaches in the analysis were determined to have fish advisories.
To adjust for the decline in fishing in these reaches, the analysis reduced the estimated total
number of recreational and subsistence fishermen by 20 percent at these reaches.

Step 6: Estimate the Number of Subsistence and Recreational Fishermen in Each Reach.
The above calculations do not distinguish between recreational and subsistence fishing
populations. However, estimating these popul ations separately isimportant because fish
consumption rates differ substantially between recreational and subsistence anglers. The
precise magnitude of subsistence fishing in individual states or the country as awhole is not
known. For the purpose of thisanalysis, EPA assumed that 5 percent of all anglers are
subsistence fishermen.

Step 7: Estimate Household Exposure for the Fish Consumption Analysis. Finally, the
analysis requires an estimate of the total population exposed to CWT pollutants by
consuming fish. The Agency assumed that this population includes not only the anglers
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themselves but also other members of their households. Therefore, for each reach, the
estimated number of recreational and subsistence fishermen was multiplied by 2.62, the size
of the average U.S. household in 1998 (U.S. Department of Commerce, 1999), to estimate the
total exposed population.

The average exposed household population per reach is 10,000. The average exposed
household population for subsistence and recreational fishermen and their familiesis 500 and
9,500, respectively. Thetotal exposed household population for all affected reachesis
847,700. Of thistotal, 805,300 are from recreational fishing households, and 42,400 are from
subsistence fishing households. Section 9.4.2.3 reports the exposed household populations
for each reach, along with the discussion of cancer risks.

9.4.2.3 Impacts on Humans

As discussed earlier in this section, water quality in the affected reaches has the
potential to affect a wide range of both market and nonmarket activities. This report now
focuses on the ways in which these activities are affected and the projected outcomes of
improvements in water quality. Based on these impacts, EPA estimatesin Section 9.4.3
some of the human welfare effects of the proposed regulation.

The impacts that are most readily quantified are nonmarket in nature. They are the
human health impacts related to fish consumption from recreational and subsistence fishing.
This section first discusses the quantitative assessment of health impacts, focusing primarily
on cancer risks. It then discusses the limitations and uncertainties inherent in these
assessments and assesses qualitatively the other potential impacts of the proposed regulation.

Characterization of Human Health Effects. Fish consumption isthe primary route
through which individuals are likely to be exposed to the pollutants in the effluents of CWT
facilities. Over 100 hazardous substances have been detected in these effluents, and they are
associated with awide range of health effects. These effects can be divided into cancer
effects, noncancer effects, and |ead-related health effects, each of which is discussed below.

Cancer Effects. Table 9-6 provides alist of the potentially carcinogenic substances
that have been detected and information about the weight of evidence (WOE), cancer potency
factor, and target organ of each substance. EPA has established a WOE classification system
for suspected carcinogens. Carcinogens designated as Class A, which are considered known
carcinogens, are the only chemicals that can be associated with specific types of cancer. This
classification is based primarily on evidence from human data. Asindicated in Table 9-6,
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Table9-6. Characterization of Carcinogenic Substancesin CWT Effluent

CAS Weight-of-Evidence
Number Carcinogen Classification? (mg/kg-day)*
7440382 Arsenic A 15
71432  Benzene A 0.029
56553  Benzo(a)anthracene B2 0.73
117817  Bis(2-ethylhexyl) phthalate B2 0.014
86748  Carbazole B2 0.02
67663  Chloroform B2 0.0061
218019 Chrysene B2 0.0073
124481  Dibromochloromethane C 0.084
106934  Dibromoethane, 1,2- B2 85
106467  Dichlorobenzene, 1,4- C 0.024
107062  Dichloroethane, 1,2- B2 0.091
75354  Dichloroethene, 1,1- C 0.6
75092  Methylene Chloride B2 0.0075
91576  Methylnaphthalene, 2- - 0.02
87865  Pentachlorophenol B2 0.12
630206  Tetrachloroethane, 1,1,1,2- C 0.026
127184  Tetrachloroethene - 0.052
56235  Tetrachloromethane B2 0.13
79005  Trichloroethane, 1,1,2- C 0.057
79016  Trichloroethene - 0.011
96184  Trichloropropane, 1,2,3- B2 7
75014  Vinyl Chloride A 19

AWeight-of -evidence classification codes:
A—Human carcinogen
B1-Probable human carcinogen (limited human data)
B2—Probable human carcinogen (animal data only)
C—Possible human data
D—Not classifiable as to human carcinogenicity

Source: U.S. Environmental Protection Agency.
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arsenic, benzene, and vinyl chloride are the only CWT pollutants that are known carcinogens.
Those designated as Class B are considered probable carcinogens, and those designated as
Class C are considered possible carcinogens. Cancer potency factors for Class B and Class C
carcinogens are based primarily on experimental animal studies and, therefore, are subject to
more uncertainty.® Furthermore, they cannot be associated with specific types of cancer.
Chemicals are designated as Class D when thereis either no data or inadequate evidence of
the carcinogenicity on humans or animals.

Noncancer Effects. Evidence suggests that several of the pollutantsin CWT facility
effluents can lead to noncancer health effects. These noncancer systemic effects include
neurological, immunological, reproductive, developmental, circulatory, and respiratory
effects. Table 9-7 lists the chemicals and reference concentrations and briefly describes the
target organs and/or health effects associated with each pollutant. Assessing noncancer risk
can be considerably more complex because the health endpoints are typically less clearly
defined and much broader in scope. Furthermore, in contrast to cancer risk, noncancer risk
assessment is based on a threshold concept. At small levels of exposure, the body may
detoxify or compensate for exposures to pollutants, and no adverse health effects are
observed. However, asthe level of exposure increases, the body becomes unable to
accommodate the pollutant, and eventually adverse health effects are observed.

Thresholds are determined by the level of exposure at which the adverse health effects
could occur. The lowest dose level at which the critical adverse effect is observed is called
the Lowest Observed Adverse Effect Level (LOAEL). The highest dose at which adverse
effects are not observed isthe No Observed Adverse Effects Level (NOAEL). The NOAEL
isusually used to estimate a protective threshold level, while the LOAEL is used to indicate
the levels of exposure at which adverse effects are likely. Reference doses (RfD) are derived
from the NOAEL and are considered protective thresholds for ingestion. RfD can be defined
as an estimate of daily exposure to achemical (measured as mg/kg-day) that islikely to be
without deleterious effects during alifetime. To calculate the RfD, the NOAEL for achosen
critical effect is divided by the product of arisk factor (typically afactor of 10) and a

®The potency factor is used to measure the dose-response rel ationship between each substance and the cancer
health effect. Also known as the unit risk factor (URF), it is specifically defined as the probability of a
response (cancer) per unit intake of achemical over alifetime. For the oral ingestion of these pollutants, the
unit intake is defined as one milligram per day per kilogram of body mass. A lifetimeisassumed to be
70 years.
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Table9-7. Characterization of Noncancer Effects from Substancesin CWT Effluent

Reference
CAS Dose (RFD) Target

Number Pollutant (mg/kg-day) Organ/System Effect

630206  1,1,1,2-tetrachloroethane 0.03 Kidney, liver Mineralization of the kidneysin males, hepatic clear cell change
in females

71556 1,1,1-trichloroethane 0.02 Not available Not available

79005 1,1,2-trichloroethane 0.004 Hematological Clinical serum chemistry

75354 1,1-dichloroethene 0.009 Liver Hepatic lesions

96184 1,2,3-trichloropropane 0.006 Hematologica Alterationsin clinical chemistry and reduction in red cell mass

120821  1,2,4-trichlorobenzene 0.01 Adrena Increased adrenal weights; vacuolation of zona fasciculatain the
cortex

95954 2,4,5-trichlorophenol 0.1 Kidney, liver Liver and kidney pathology

105679  2,4-dimethylphenol 0.02 Hematological, Clinical signs (lethargy, prostration, and ataxia) and

neurological hematological changes

67641 2-propanone 0.1 Kidney, liver Increased liver and kidney weights and nephrotoxicity

59507 4-chloro-3-methylphenol 2 Body weight Decreased weight gain

108101  4-methyl-2-pentanone 0.08 Liver, kidney, Increased absolute and relative weight of liver; increased relative

neurotoxicity

and absolute weight of kidney and increased urinary protein;
lethargy

(continued)
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Table 9-7. Characterization of Noncancer Effectsfrom Substancesin CWT Effluent (Continued)

Reference
CAS Dose (RFD) Target
Number Pollutant (mg/kg-day) Organ/System Effect
83329 Acenapthene 0.06 Liver Hepatotoxicity
98862 Acetophenone 0.1 Genera General toxicity
120127 Anthracene 0.3 No effects No observed effects
7440360 Antimony 0.0004 Hematol ogical Blood glucose and cholesterol, longevity
7440382 Arsenic 0.0003 Skin Hyperpigmentation, keratosis and possible vascular complications
7440393 Barium 0.07 Cardiovascular, Hypertension in humans; increased kidney weight in rats
kidney
65850 Benzoic acid 4 No effects No adverse effects observed
100516 Benzyl alcohol 0.3 Gl Epithelia hyperplasia of the forestomach
92524 Biphenyl 0.05 Kidney Kidney damage
117817 bis(2-ethylhexyl) 0.02 Liver Increased relative liver weight
phthalate
7440428 Boron 0.09 Reproductive Testicular atrophy, spermatogenic arrest
78933 Butanone 0.6 Developmental Decreased fetal birth weight
85687 Butyl benzyl phthalate 0.2 Liver Significantly increased liver-to-body weight and liver-to-brain
weight ratios
7440439 Cadmium 0.0005 Kidney Significant proteinuria
75150 Carbon disulfide 0.1 Developmental Fetal toxicity/malformations

(continued)
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Table 9-7. Characterization of Noncancer Effectsfrom Substancesin CWT Effluent (Continued)

Reference
CAS Dose (RFD) Target

Number Pollutant (mg/kg-day) Organ/System Effect

108907  Chlorobenzene 0.02 Liver Histopathologic changesin liver

67663 Chloroform 0.01 Liver Fatty cyst formationin liver

7440473 Chromium 15 Not available Not available

84662 Diethyl phthalate 0.8 Body weight, organ  Decreased growth rate, food consumption and altered organ
weight weights

84742 di-n-butyl phthalate 0.1 Death Increased mortality

100414  Ethylbenzene 0.1 Kidney, liver Liver and kidney toxicity

206440  Fluoranthene 0.04 Hematological, Nephropathy, increased liver weights, hematological alterations
kidney, liver and clinical effects

86737 Fluorene 0.04 Hematological Decreased RBC, packed cell volume and hemoglobin

7439965 Manganese 0.14 Neurotoxicity CNS effects

7439976 Mercury Not available Not available

75092 Methylene chloride 0.06 Liver Liver toxicity

7439987 Molybdenum 0.005 Metabolic Increased uric acid

108383 m-xylene 2 Body weight, neuro  Decreased body weight, hyperactivity

(continued)

14vyd



LC6

Table9-7.

Characterization of Noncancer Effectsfrom Substancesin CWT Effluent (Continued)

Reference
CAS Dose (RFD) Target
Number Pollutant (mg/kg-day) Organ/System Effect

91203 Naphthalene 0.02 Not available Not available

7440020 Nickel 0.02 Body weight, organ  Decreased body weight and organ weights
weight

95487 o-cresol 0.05 Body weight, Decreased body weights and neurotoxicity
neurological

106445 p-cresol 0.005 Neurological, Hypoactivity; respiratory distress; maternal death
respiratory

87865 Pentachlorophenol 0.03 Kidney, liver Liver and kidney pathology

108952 Phenol 0.6 Developmental Reduced fetal body weight in rats

7723140  Phosphorous Reproductive Parturition mortality; forelimb hair loss

129000 Pyrene 0.03 Kidney Kidney effects (renal tubular pathology, decreased kidney

weights)

110861 Pyridine 0.001 Liver Increased liver weight

7782492  Selenium 0.005 Respiratory Clinical selenosis

7440224 Silver 0.005 Skin Argyria

7440246  Strontium 0.6 Bone Rachitic bone

100425 Styrene 0.2 Hematological, liver Red blood cell and liver effects

127184 Tetrachloroethene 0.01 Liver Hepatotoxicity in mice, weight gainin rats

(continued)
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Table 9-7. Characterization of Noncancer Effectsfrom Substancesin CWT Effluent (Continued)

Reference

CAS Dose (RfD) Target
Number Pollutant (mg/kg-day) Organ/System Effect
7440315 Tin 0.6 Not available Not available
108883  Toluene 0.2 Kidney, liver Changesin liver and kidney weights
156605 trans-1,2-dichloroethene 0.02 Hematol ogical Increased serum alkaline phosphatase in male mice
79016 Trichloroethene 0.006 Developmental Not available
7440622 Vanadium 0.007 No effects No observed adverse effects
75014 Vinyl chloride Liver Not available
7440666 Zinc 0.3 Hematological 47 percent decrease in erythrocyte superoxide dismutase (ESOD)

concentration in adult females after 10 weeks of zinc exposure

Source: U.S. Environmental Protection Agency.

14vyd



DRAFT

modifying factor, which account for extrapolation from available data to the conditions under
which normal exposures would occur. Table 9-7 reports the RfDs for each chemical.

Lead-Related Health Effects. Lead is both highly persistent in the environment and
highly toxic for humans and ecosystems. It is associated with a broad range of adverse
human health effects, including hypertension and heart disease in adults and devel opmental
impairments for children. Table 9-8 lists a more complete accounting of |ead-related health
effects. In contrast to other noncarcinogens, many of the specific health effects and risks
from lead exposure can be quantified. Rather than relying on an RfD threshold model, the
magnitude of these health effects can be estimated using dose-response models similar to
those that are used to estimate cancer risks.

Table9-8. Quantified and Unquantified Health Effects of L ead

Population
Group Quantified Health Effect Unquantified Health Effect

Adult male For mean in specified age ranges: Quantified health effects of menin
Hypertension other age ranges
Nonfatal coronary heart disease Other cardiovascular diseases
Nonfatal strokes Neurobehavioral function
Mortality

Adult female  For women in specified age ranges: Quantified health effects of women
Nonfatal coronary heart disease in other age ranges
Nonfatal stroke Other cardiovascular diseases
Mortality Reproductive effects

Neurobehavioral function
Children IQ loss effect on lifetime earnings Fetal effects from maternal exposure

IQ loss on special educational needs
Neonatal mortality due to low birth

weight caused by maternal exposure to

lead

(including diminished 1Q)

Other neurobehavioral and
physiological effects

Delingquent and antisocial behavior

Source: U.S. Environmental Protection Agency. October 1997a. The Benefits and Costs of the Clean Air
Act, 1970 to 1990. Research Triangle Park, NC: Office of Air Quality Planning and Standards.

Exceedances of Ambient Water Quality Criteriafor Human Health. In addition
to the previously described ambient water quality criteriafor aquatic life, EPA has also
established pollutant-specific criteriafor the protection of human health. These criteria
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identify maximum allowable in-stream pollutant concentrations to protect human health
through two exposure routes: (1) pollutant ingestion through consumption of contaminated
aguatic organisms and (2) pollutant ingestion through both consumption of contaminated
aguatic organisms and water. Human health is assumed not to be protected if in-stream
concentrations are associated with lifetime cancer risks exceeding 10 or with doses
exceeding the RfDs for noncancer toxic effects. A more detailed description of the models
underlying these criteriaiis provided in the Environmental Assessment of Proposed Effluent
Guidelines for the Centralized Waste Treatment Industry (EPA, 2000).

Table 9-9 reports the number of reaches with exceedances of the AWQC for human
health based on the analysis of 87 potentially affected CWT reaches. Under baseline
conditions, 12 reaches will exceed the AWQC for the consumption of contaminated aquatic
organisms, and 26 reaches will have exceedances for the consumption of contaminated
aguatic organisms and water. Under the proposed regulatory options, the number of
exceedances for each of the subcategories will decrease. Under the Combined Regulatory
Option, the total number of reaches exceeding AWQCSs for consumption of organisms will
drop to 6. The number exceeding AWQCs for consumption of water and organisms will drop
to 22.

The AWQC exceedances described in Table 9-9 provide rough indicators of potential
threats to human health. These indicators are used in Section 9.4.3.2 to assess the recreation-
based values of the proposed regulation. More detailed estimates of human health risks from
consumption of contaminated fish are first discussed in the following sections.

Health Risks from Fish Consumption. The information obtained on chemicals
discussed in the two previous sections that are thought to pose either cancer or noncancer
human health risks can be used to estimate the health risks from fish consumption. Fish
consumption at both baseline levels of contamination and at post-regulatory levelsis
considered when approximating the levels of exposure to each chemical at each affected
reach for “typical” individuals (i.e., the recreational and subsistence anglers and the members
of their households that use the affected reaches). To estimate cancer risks, EPA combined
the previously described information about the size of these exposed populations with
information about average individual levels of exposure at each affected reach. The Agency
was then able to estimate the number of cancer cases (i.e., cancer incidence) attributable to
CWT facility pollutants.
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Table 9-9. Number of Reacheswith AWQC Exceedancesfor Human Health

Consumption of Consumption of
Contaminated Aquatic Contaminated Aquatic
Organisms Organismsand Water
Baseline
Metals 3 12
Oils 6 7
Organics 5 12
Combined Baseline® 12 26
With Regulation
Metals Option 4 2 9
Qils Option 8 5 6
Qils Option 9 3 6
Organics Option 4 3 9
Combined Regulatory Option 6 22

& Some reaches receive discharges from more than one subcategory; therefore, the combined baseline total
may be less than the total of the subcategories.

By contrast, estimates of noncancer health effects are inherently more limited.
Analysts can observe whether the estimated individual levels of exposure to each chemical
exceed their respective safety thresholds (RfDs); however, without dose-response
information, they cannot estimate the incidence of noncancer health effects in the exposed
population. In other words, the noncancer assessment can indicate whether exposure levels
are likely to cause adverse health effects, but it cannot provide an estimate of the magnitude
of these health effects.

Cancer Risks. AsFigure 9-4 illustrates, severa steps are required to estimate the
annual cancer incidence that is expected to result from consuming fish from the affected
reaches. The Environmental Assessment of Proposed Effluent Guidelines for the Centralized
Waste Treatment Industry provides methodological details for accomplishing the first three
stepsin thisfigure (EPA, 2000). Below, these three steps, aswell asafina step for
estimating annual cancer incidence are summarized.
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Pollutant Loadings
Instream Concentrations |l—
Receiving Stream
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Concentrationsin Bioconcentration
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Figure 9-4. Stepsfor Assessing Annual Cancer Incidence from Fish Consumption

Thefirst step isto estimate in-stream concentrations for each of the carcinogenic
pollutants listed in Table 9-6. This step is accomplished by combining information on
pollutant |oadings with specific characteristics of the receiving streams.” Most importantly,
EPA assumed that in-waterway pollutant concentrations are inversely proportional to
waterway flow downstream of the discharge. EPA considers the harmonic mean waterway
flow (HMF) to be the appropriate measure for assessing human health effects. EPA assumed
that background concentrations of each of these chemicals are zero. In other words, EPA
assumed that CWT effluents were the only source of these chemicalsin the affected reaches.

"For indirect dischargers, theinitial calculation of pollutant loadings must consider not only the concentrations
in the effluent from the CWT facilities, but also the removal efficiencies for each pollutant at the receiving
POTW aswell.
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The second step is to calculate concentrations of each of the pollutants in the tissue of
fish speciesresiding in the affected waterways. This step is accomplished by combining
information from the first step (in-stream concentrations) with an assumed rate of uptake by
the fish species (i.e., bioconcentration factor).

The third step isto calculate the average annual individual cancer risk for the two
categories of exposed populations. Recreational fishing households are assumed to consume
30 grams of fish per day over a 30-year period and 6.5 grams per day over a 40-year period.
Thislevel of consumption translates to an average of approximately 6.05 kilograms per year.
The analysis assumes that people in subsistence fishing households consume 140 grams per
day of fish over 70 years of exposure, which translates to an average of approximately
51.1 kilograms per year. Using the cancer potency factors listed in Table 9-6 for each
carcinogen, EPA estimated the lifetime individual cancer risks for recreational and
subsistence fishing households. For each affected reach and individual, this value can be
interpreted as the individual’ s incremental risk of developing cancer that would result from
consuming an average annual dose of fish from the affected reach over the course of a
70-year lifespan.

Table 9-10 provides the lifetime individual cancer risks for individuals in recreational
and subsistence households. As expected, risks for subsistence households are higher than
those for recreational households by nearly one order of magnitude. Theserisks are
distinguished for direct and indirect dischargers, aswell. The mean individua lifetime
cancer risk for populations affected by direct dischargersis greatest under the oils
subcategory (7.4 x 10° for recreational fishermen and 6.2 x 10 for subsistence fishermen),
while the organics subcategory has the greatest mean for those populations affected by
indirect dischargers (2.1 x 10°for recreational fishermen and 1.8 x 10 for subsistence
fishermen).

The next step is to calculate the annual cancer incidence for the affected reaches at
baseline levels and at the proposed post-regulatory levels. The analysis estimates annual
individual cancer risks by dividing these lifetime risks by 70—the assumed number of years
in alifetime. Annual cancer incidence is then computed by multiplying (1) the individual
annual cancer risk for each population subgroup (sorted by reach and activity—recreational
or subsistence) by (2) the size of each population subgroup. Section 9.4.2.2 details the
procedures used to estimate each of the population subgroups. Table 9-11 reports results for
baseline cancer incidence. This analysis estimates total baseline annual cancer incidence for
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Table 9-10. Cancer Risksfor Anglersand their Families®

Recreational Subsistence
M ean Range of Individual Lifetime M ean Range of Individual Lifetime
Individual Cancer Risks Individual Cancer Risks
Number of  Lifetime Lifetime
Reaches” Cancer Risk  Minimum Maximum Cancer Risk Minimum Maximum
Direct Dischargers
Subcategory
Metals 9 2.2x10° 1.0 x 10® 1.3 x 10° 1.8 x 10° 8.6 x 10°® 1.1x 10*
Oils 3 7.4 x10° 1.8 x 10%° 2.2x10° 6.2 x 10° 1.5x 10° 1.8 x 10*
Organics 4 3.0x10°® 5.2 x10™ 1.2 x 107 25x 107 4.4 x 10" 1.0 x 10°
Indirect Dischargers
Subcategory
Metals 32 7.9x 107 24 x 10" 2.0x 10° 6.6 x 10° 2.0x 107 1.7 x 10*
Oils 56 3.2x10° 0 4.1x10° 2.7 x 10° 0 3.5x10*
Organics 15 2.1x10° 1.2 x 107 4.6 x 10° 1.8 x 10" 1.1x 10° 3.9x10*

20Only reaches with positive estimated individual lifetime cancer risk values are included in this table.
® Reaches receiving discharges from more than one subcategory are treated as separate reaches in this tableT
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Table9-11. Baseline Annual Cancer Incidence (Fish Consumption by Anglers)

Direct Indirect
Dischargers Dischargers Total
Metals 0.005 0.008 0.013
QOils 0.023 0.048 0.072
Organics 0.000 0.091 0.091
Combined 0.028 0.147 0.175

fish consumption from the affected reaches is approximately 0.18 cases per year. Indirect
dischargers account for approximately 84 percent of these cases.

This assessment repeated these four steps for each of the proposed regulatory options
by reestimated in-stream concentrations for each option based on their respective pollutant
loadings and annual cancer incidence at each reach. Table 9-12 reports the reductionsin
annual cancer incidence for each subcategory (metals, oils, and organics). This assessment
showed that the regulatory options for the oils subcategory accounted for the largest
reductions in cancer incidence. All of the regulatory options combined will reduce the total
cancer incidence at all affected reaches by approximately 19 percent.

Table9-12. Reduction in Annual Cancer Incidence (Fish Consumption by Anglers)

Direct I ndirect
Dischargers Dischargers Total
Metals Option 4 0.002 0.002 0.004
Oils Option 8 0.000 0.012 0.012
OilsOption 9 0.001 0.038 0.039
Organics Option 4 0.000 0.016 0.016
Combined Regulatory Option 0.003 0.030 0.033
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Noncancer Risks. Estimating noncancer risks involves the same initia steps as those
outlined above for cancer risks. Using the first two steps described above for cancer risks,
EPA estimated concentrations in fish tissue for each of the chemicals with noncancer health
effects at each reach. At this stage, rather than estimating cancer risk, the Agency compared
the estimated average daily dose of each chemical with its reference dose (RfD) (see
Table 9-7). Theratio of the estimated dose to the RfD is known as the hazard quotient. If
this expression summed across all pollutants affecting a reach is greater than one, a potential
noncancer health effect may result from exposure.

Asshown in Table 9-13, that analysis showed that only reaches in the metals
subcategory are a potential source of noncancer health effects under baseline conditions. For
discharges associated with this subcategory, atotal of 3 reaches will have noncancer health
effects and about 1,900 people will be exposed. Under the regulatory options, no reaches
have noncancer health effects. However, it isimportant to note again that a critical
assumption in the analysis asserts that no background concentrations of these chemicals exist
in the affected reaches. The results could change considerably if background concentrations
do exist. In particular, the current estimates may underestimate noncancer risks.
Unfortunately, evidence is insufficient at this time to determine the accuracy of this
assumption.

Lead-Related Health Effects. Based on the loadings estimates for CWT facilities, the
analysis showed areduction in lead loadings to five reaches that would cause meaningful and
measurable reductions in lead-related health effects from fish consumption. For each of these
reaches, the analysis estimated blood lead levels separately for recreational and subsistence
anglers and for their families under both baseline conditions and with the proposed regulatory
option in place.

To estimate the total exposed populations at each reach, EPA used the same
population estimates for anglers and their families that were used for the cancer risk analysis.
To subdivide these populations into the age and gender categories that are relevant for
measuring lead-related health effects, the Agency assumed that the age and gender
distribution of these familiesisthe same as for the U.S. as awhole based on percentages
contained in the Satistical Abstract of the U.S. (USDOC, 1999). EPA estimated the exposed
populations in each gender-age category was estimated by multiplying the total exposed
population for each reach by the corresponding age-gender population percentage.
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Table 9-13. Populations at Risk for Noncancer Health Effects Through Fish Consumption

Direct Dischargers Indirect Dischargers Total
Number of Number of Number of
Affected At-Risk Affected At-Risk Affected At-Risk
Reaches  Population Reaches Population Reaches Population
Baseline
Metals 2 1,040 1 840 3 1,880
Oils 0 0 0 0 0 0
Organics 0 0 0 0 0 0
Combined Baseline® 2 1,040 1 840 3 1,880
With Regulation
Metals Option 4 0 0 0 0 0 0
Oils Option 8 0 0 0 0 0 0
Oils Option 9 0 0 0 0 0 0
Organics Option 4 0 0 0 0 0 0
Combined Regulatory Option 0 0

& Some reaches receive discharges from more than one subcategory; therefore, the combined baseline total may be less than the total of the
subcategories.
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EPA used the population and blood lead level estimates to assess reductionsin six
general categories of health effects associated with lead exposure. Asshown in Table 9-14,
these categories include hypertension for adult males, changesin 1Q for children exposed
before the age of seven, and neonatal mortality resulting from exposure during pregnancy. In
addition, it includes a number of health effects associated with elevated diastolic blood
pressure levels, an outcome which is also known to result from adult lead exposures. These
health effects include coronary heart disease (CHD), cerebrovascular accidents (CA), brain
infarctions (BI), and mortality.

To estimate changes in these health effects, EPA applied the same methodol ogy that
is used in The Benefits and Costs of the Clean Air Act, 1970 to 1990 (EPA, 1997a--see
Appendix G). This methodology includes the dose-response specifications for each of the
health effects and age-gender categoriesidentified in Table 9-14, and it also specifies the
monetary value of losses associated with each health effect. Table 9-14 summarizes the
estimated reductions in lead-related health effects for Metals Option 4 (6 affected reaches)
Oils Option 9 (5 affected reaches), and the combined regulatory option (10 affected reaches).

Using Equation (11) from Appendix G of the CAA study, EPA estimated changes in
the probability of hypertension for men ages 20 to 74. Thetotal estimated exposed
population in the group is about 32,100, and the estimated reduced incidence of hypertension
from the combined regulatory option is 1.5 cases per year.

Changes in the probability of CHD, CA, BI, and adult mortality are based on changes
in diastolic blood pressure (DBP) for men and women. First, using Equations (12) and (21)
respectively from Appendix G of the CAA study, the analysis estimated changesin DBP for
males and females. Second, assuming that the regulation would reduce DBP to normal adult
levels (specified to be 80 mm Hg), the (absolute value of the) estimated changein DBP was
added to this to approximate baseline DBP for the exposed populations. Third, applying the
baseline and with-regulation DBP estimates to Equations (13) through (25) from Appendix G
of the CAA study, EPA estimated the change in probability of CHD, CA, BI, and adult
mortality. Fourth, multiplying these values by their respective populations and dividing this
by the number of yearsin each age category, the Agency estimated the annual reduction in
incidence for each health effect. Asshown in Table 9-14, the annual reduction in CHD from
the combined regulatory option is 0.09 cases per year, with the majority of this decline for
males ages 40 to 59. The annual reduction in CA and BI incidence is about 0.006 and 0.004
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Table9-14. Reductionsin Lead-related Health Effects

Affected Population

Annual Incidence Reduction

Metals Oils Combined

Health Effect Gender Age Group Size? Option 4 Option 8/9°  Regulatory Option
Hypertension Males 20-74 32,117 0.8512 0.6171 1.4572
Coronary Heart Disease Males 40-59 12,541 0.0341 0.0256 0.0591
60-64 1,804 0.0078 0.0058 0.0134
65-74 3,070 0.0059 0.0044 0.0102
Females 45-74 14,774 0.0027 0.0020 0.0047
Cerebrovascular Accidents Males 45-74 13,380 0.0023 0.0018 0.0041
Females 45-74 14,774 0.0012 0.0009 0.0021
Brain Infarctions Males 45-74 13,380 0.0013 0.0010 0.0023
Females 45-74 14,774 0.0008 0.0006 0.0014
Mortality Males 40-54 10,325 0.0458 0.0344 0.0793
55-64 4,021 0.0063 0.0047 0.0109
65-74 3,070 0.0029 0.0022 0.0050
Females 45-74 14,774 0.0018 0.0013 0.0031
Both Neonates 1,453 0.0062 0.0043 0.0104

IQ Changes

Changesin 1Q points Both 0-6 11,537 48.95 10.73 59.6835
Changes in number of Both 0-6 11,537 0.16 0.03 0.1936

ghilgr@ Wi;h Igg <7g _

8For the ten reaches analyzed under the combined regulatory option.

PBoth oils options have the same estimated reduction in annua incidence of level-related health effects.
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cases per year, respectively. The annual reduction in mortality is about 0.1 deaths per year,
with the largest decline in males ages 40 to 54.

To estimate reductions in neonatal mortality, EPA first estimated the number of
pregnant women in the exposed population. To do this, the Agency assumed that the
percentage of pregnant women in the exposed population is equal to the birth rate (per
100 individuals) in the U.S. as awhole, which was acquired from the Satistical Abstract of
the U.S (USDOC, 1999), and multiplied this value by the total exposed population.
Appendix G of the CAA study indicates that the risk of infant mortality decreases by 0.0001
for each 1 pg/dL decrease in maternal blood lead level during pregnancy (p. G-8). Applying
this dose-response relationship, EPA estimates the reduction in the incidence of neonatal
mortality from the combined regulatory option to be approximately 0.01 deaths per year.

Two separate effects related to children’s (ages 0 to 6) 1Q were measured: (1) the
reduction in 1Q points due to elevated blood lead levels and (2) the reduction in the number
of children with IQslessthan 70. Using Equation (5) from Appendix G of the CAA study,
EPA estimated that the exposed population of approximately 11,500 children would gain a
total of roughly 54 1Q points from the combined regulatory option. Using Equations (6)
through (10) from Appendix G of the CAA study, EPA estimated the reduction in the
proportion of children with IQslessthan 70. To estimate the annual reduction in the number
of children with IQslessthan 70, EPA divided this value by the number of yearsin the age
category (i.e., 7 years) and then multiplied by the size of the exposed population (i.e.,
11,500 children). EPA estimated that there would be virtually no change (less than 1) in the
number of children with 1Qs below 70.

Limitationsand Uncertaintiesin the M easurement of Health Impacts. The
preceding analysis has focused largely on the health effects associated with fish consumption
from the CWT reaches. Estimating these impacts required a number of analytical steps, each
of which required ssmplifying assumptions and an inevitable degree of uncertainty. This
section addresses some of the limitations and uncertainties of the analysis and discusses how
they may affect the results.

The analysis was restricted to only one reach on each waterway receiving CWT
discharges. For each direct discharger and each affected POTW, EPA analyzed water quality
and related impacts for only a single reach and did not consider impacts downstream from
these reaches. Through dilution, volatilization, and other processes, concentrations of the
pollutants will decline as one moves downstream; therefore, the downstream impacts will be
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less than in the directly affected reaches. Nevertheless, excluding them from the analysis will
result in underestimates of the health impacts of the proposed regulation. In certain casesthe
analysis may not have been captured upstream impacts, for example, if contaminated fish
migrate in that direction.

The analysis assumed that background concentrations of each pollutant are zero.
This analysis did not explicitly address discharges of the pollutants from sources other than
CWT facilities. Therefore, all modeled concentrations are from CWT discharges. Although
this simplification may understate baseline cancer risks from fish consumption or drinking
water for the affected reaches, it will not ater the estimated reductions in cancer risk due to
the proposed regulation. In contrast, assessments of ecological and noncancer impacts, which
are based on athreshold model, are very sensitive to the accuracy of this assumption.
Whether the assumption will lead to overstatements or understatements of impactsis
uncertain. Accounting for background concentrations will tend to increase the number of
baseline exceedances of aquatic life and human health thresholds. If these background
concentrations are sufficiently high, however, the number of exceedances eliminated as a
result of the proposed regulation may in fact decrease.

Estimation of the number of anglers using the affected reaches has not considered the
quality of substitute sites. Estimation of the size of the population affected by fish
consumption required a number of simplifying assumptions. A potentially important
omission in the analysis has been the lack of consideration of water quality in other
waterways that may serve as substitute sites for the affected reaches. For example, EPA
assumed that anglers within the designated buffer zones are equally likely to visit each reach
mile within the zone. If water quality at other reachesis distinctly better (worse) than in the
affected reach, then the estimates of the exposed populations are likely to be too high (low).

The impact of fishing advisoriesis very uncertain. Thirty-eight of the 87 affected
reaches have fish consumption advisories. The analysis accounted for this by adjusting the
exposed population downward by 20 percent. This adjustment, however, is subject to
considerable uncertainty. Studies show that approximately 80 percent of anglers are aware of
fishing advisories and many do not change their fishing behavior. For example, Diana,
Bisogni, and Gall (1993) found that anglers vary in their beliefs about the credibility of
fishing advisories, and Belton, Roundy, and Weinstein (1986) also found evidence that
individual s tend not to change their behavior. For those who do change locations, many may
simply be switching to other locations where advisories are in place.
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Other studies further have found that, although fishermen may not substantially
change their fishing behavior in response to fish consumption advisories, they may change
their overall consumption patterns. For example, Diana, Bisogni, and Gall (1993) found that
56 percent of the households that ate the restricted fish did follow the recommended
trimming techniques that significantly reduce the amount of pollutants consumed. Fioreet al.
(1989) adso found a high percentage of individuals that change their consumption
patterns—57 percent of fishermen who were aware of the advisories did change their
preparation or cooking habits.

The analysis assumes no behavioral changes as a result of water quality
improvements. The analysis assumes that the number of anglers fishing the affected reaches
and the fish consumption rates and practices of these anglers and their families do not change
from the baseline. For the water quality changes to have an effect on angling or fish
consumption activities they must have an impact that is perceptible to potential users of the
waterbodies. Although the proposed regulation will lower the in-stream concentrations of
several pollutants, these changes may not ater the directly observable qualities of the surface
water, such asits clarity or odor, or the fish that are caught. If thisisthe case, then the
assumption of no behavioral change is appropriate. However, as discussed in Section 9.4.2.1,
hazards to aquatic life from the pollutantsin CWT facility effluents will be reduced as a
result of the proposed regulation, and this may have an impact that is perceptible to anglers.

If the visual characteristics of the aquatic environment improve or if catch rates increase for
anglers, these effects will enhance fishing activities. Current information isinadequate to
determine the extent to which such observable changes occur. In general, the more
perceptible water quality changes are, the more likely it is that this approach will

(1) overestimate baseline exposures (i.e., anglers will avoid observably poor water quality)
and (2) underestimate increases in angling and fish consumption rates.® In both cases, the
likelihood that health risk reductions are overestimated isincreased. At the sametime,
however, thisincreases the likelihood of nonhealth recreation benefits accruing to the
improved waterbodies.

8 ncreases in consumption rates and/or increases in the number of users may have the effect of increasing
exposure to residual levels of contamination in the surface water. Increased exposure will counteract some
of the improvements in health outcomes.
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Other Potential Impacts. As mentioned previously, the proposed regulation will
potentially have beneficial impacts in anumber of other areas. For market-based activities
such as agriculture and manufacturing that use water as a production input, improvements in
water quality can lower production costs and improve productivity. This can increase profits
for producers and/or lead to lower prices for consumers. Unfortunately, currently available
data are insufficient to quantify these impacts.

In addition to lowering the health risks to anglers and their families who consume fish
from the affected reaches, improvements in water quality can have beneficial impacts for
anglersin other ways. Clearly individuals gain satisfaction from aspects of fishing
experiences other than those related to the health consequences of consuming their catch. A
number of recreation studies have shown that other aspects of fishing such as being outdoors
and experiencing natural surroundings are the most important contributors to the enjoyment
of fishing experiences (Fedler and Ditton, 1986; Holland and Ditton, 1992). If improvements
in water quality lead to perceptible improvements in fishing experiences, then they will
provide recreation benefits to anglers. Furthermore, if broader ecologica impacts occur that,
for example, improve opportunities for viewing other forms of wildlife, thiswill also
improve recreational experiences. These types of changes are likely to not only positively
affect current users of the affected waterways but to also increase the number of users aswell.
Current evidence is insufficient to reliably estimate the magnitude of these behavioral
changes. In the next section, the analysis described assumes that the number of recreational
anglers visiting these reaches remains the same after the water quality improvements.
However, this analysis does estimate how the recreation benefits to these anglers would
increase if they were able to perceive the estimated water quality improvement resulting from
the proposed regulation.

9.4.3 Valuation of Surface Water Quality | mprovements

EPA expects two primary types of benefitsto result from surface water quality
Improvements under the proposed regulation. The first isimproved health benefits from
reduced exposures to toxic substances and the second is increased recreation benefits due to
improvements in the quality of recreational surface water resources. This section describes
the methods used to assess health and recreation values and provides estimates of the
corresponding monetary benefits for the proposed rule.
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9.4.3.1 Health Benefits

It is now largely accepted in the economics profession that an individual’s maximum
WTP for an additional unit of a good represents the benefits of acquiring the extra unit.’
Therefore, WTP is the appropriate welfare measure for assessing benefits, and it can be
applied to valuing improvements in human health in the same way that it is applied to valuing
consumer goods. As discussed in the previous sections, awide variety of health effects have
been associated with CWT pollutants. However, changes in the incidence (or outcomes) of
disease can only be quantified for a subset of these effects: cancers and lead-related health
effects. This section discusses separately the values associated with avoiding these health
effects.

The Benefits of Avoided Cancer Cases from Fish Consumption. Because cancer
Is an often-fatal disease, individuals WTP for reductions in cancer risk is approximated by
the WTP for reductionsin the risk of premature death. The WTP approach for valuing a
statistical life saved (or a statistical death avoided) focuses on the amount individuals are
willing to pay to reduce their risk of premature death or, conversely, what compensation they
require to increase their risk. Conceptually, once avalue is established for a specific unit
changein risk (such as a one in one million change in the probability of premature death), it
issimply amatter of scaling this value so that it corresponds to a change in probability equal
to one.’® For example, if individuals have, on average, aWTP of $5 to avoid aonein one
million chance of premature death, this value aggregates to $5 million to avoid the
probability that one death will occur in a population of 1 million of these individuals. In
other words, it aggregates to $5 million for one statistical death avoided, which, in turn,
represents what is known as the value of a statistical life saved.

There are anumber of empirical studies conducted since the mid-1970s that measure
individuals' valuations of death risk changes. These generally fall into three categories:

*The individual’s minimum willingness to accept (WTA) compensation for losing or forgoing the opportunity
to acquire a unit of the good is also avalid measure of benefits, and, in principle, it should be approximately
the same as WTP.

9 n other words, one aggregates across individuals so that their independent changes in probability sum to one

(i.e., so that the expected change in premature deathsin that population is equal to one). In thisway, the
value of a statistical death avoided isthe sum of theindividuals WTP for arisk change.
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» wage-risk studies, which focus on the wage compensation individual s require to
accept ariskier occupation;

« contingent valuation (CV) studies in which individuals are asked in surveys to
state their WTP for changesin risk; and

» consumer studies, which focus on individuals' revealed WTP in markets for
goods that influence their risk of death (such as automobiles and smoke
detectors).

Two articles, in particular, have surveyed these empirical studies to establish a range of
values for a statistical life saved. Fisher, Chestnut, and Violette (1989) examined over

30 studies, most of which used awage-risk approach. They conclude that the “most
defensible’ range of estimates is between $2.3 and $12.4 miillion ($ 1997). More recently,
Viscus (1993) reexamined and updated the range of studies. He places the most confidence
in the wage-risk studies that produce values in the range of $5.1 to $8.1 million ($ 1993) and
a consumer study of automobile purchases (Atkinson and Halvorsen, 1990) that estimates a
value of approximately $4 million per statistical life saved.

Based on the conclusions of the two survey articles, $5 million is a reasonabl e point
estimate of a statistical life saved. However, at least two inherent difficulties are associated
with the empirical studiesreviewed. Thefirst isthe ability to measure accurately the risks
faced by individuals in wage-risk and consumer-risk situations. Wage-risk studies have
tended to rely on observed occupational desth ratesin broad industry categories.

Second, evenin CV studiesin which the investigator establishes the level of risk,
individuals' perceptions of risk may not correspond well with the more objective
probabilities used in the studies. Slovic, Fischhoff, and Lichtenstein (1979) have shown that
risk perceptions often differ significantly from observed death rates and that individuals have
atendency to overestimate very small risks and underestimate very high ones. Furthermore,
individual s often have difficulty conceptualizing risk in terms of numerical probabilities,
particularly very small ones.

Despite these limitations, a growing body of research in this area continues to support
estimates in the ranges mentioned above. To account for the uncertainty in the value of a
statistical life and to maintain consistency with other analyses of effluent guidelines (EPA,
1995bh), EPA used arange of $2.3 million to $12.4 million to value a cancer case avoided.

Table 9-15 reports the monetized benefits of the reductions in annual cancer incidence
from each of these regulatory options. The combined regulatory option reduces this
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Table9-15. Annual Benefitsfrom Reduction in Cancer Incidence from Fish Consumption ($1997)

Direct Dischargers Indirect Dischargers Total
Metals Option 4 $5,000-$29,000 $4,000-$23,000 $9,000-$52,000
Qils Option 8 $0 $28,000-$150,000 $28,000-$150,000
Qils Option 9 $2,000-$11,000 $87,000-$470,000 $89,000-$481,000
Organics Option 4 $0 $37,000-$199,000 $37,000-$199,000
Combined Regulatory Option $7,000-$40,000 $69,000-$372,000 $76,000-$412,000
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incidence by 0.03 cases, and the value of these cancer cases avoided is estimated to be in the
range of approximately $76,000 to $412,000 per year.

The Benefits of Avoided L ead-Related Health Effects from Fish Consumption.
Assummarized in Table 9-14, changesin several discrete health effects associated with lead
exposures can be quantified for the proposed rule. Assuming that individuals WTP to avoid
risks of death do not vary significantly across different types of fatal illness, the mortality
effects related to high blood pressure and to prenatal exposures from lead exposure can be
valued using the same approach applied to value avoided cancer cases—by assuming arange
of $2.3 million to $12.4 million per statistical life saved.

To assess the values of avoided morbidity effects associated with lead exposure, EPA
used the same values as reported in Appendix G of the CAA study to estimate individuals
WTP to avoid each case (or related outcome) of these health effects. Table 9-16 reports these
values as unit values ($ 1997). By and large, these values are based on “cost-of-illness’

(COI) measures, which include estimates of the average medical expenditures and lost
earnings associated with each health outcome. Because these COI estimates do not value the
losses in well-being from pain and suffering due to illness, they are best interpreted as lower-
bound estimates of the total WTP to avoid each health outcome. Table 9-16 reports the
monetized annual benefits of reductionsin each of the lead-related health effects as aresult of
the combined regulatory option. EPA estimates the total value to be in the range of
approximately $0.5 million to $1.6 million per year. Asindicated in the table, the majority of
these benefits are attributable to avoided mortality due to prenatal exposures and to high
blood pressure.

Table 9-17 reports estimates of the monetized annual benefits for each of the
regulatory options aswell. These estimates are further disaggregated between direct and
indirect dischargers. A magjority of the benefits are expected to come from indirect
dischargers in the metal s subcategory.

9.4.3.2 Recreation Benefits

In addition to the health benefits of improving water quality in the affected reaches,
individuals will potentially benefit from enhanced recreational opportunitiesaswell. As
previously discussed, these recreational opportunities include a wide range of in-stream and
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Table9-16. Annual Benefits From Reduction in Lead-related Health Effects from Fish Consumption ($1997)

Affected Population

Unit Valuesfor
L ead-Related Health

Total Annual Value

Health Effect Gender Age Group Effects ($1997) ($1997)
Hypertension Males 20-74 $838 $1,200
Coronary Heart Disease Males 40-59 $64,000 $3,800

Males 60-64 $64,000 $900
Males 65-74 $64,000 $700
Females 45-74 $64,000 $300
Cerebrovascular Accidents Males 45-74 $246,000 $1,000
Females 45-74 $123,000 $300
Brain Infarctions Males 45-74 $246,000 $600
Females 45-74 $123,000 $200
Mortality Males 40-54 $2,300,000-$12,400,00 $182,000-$983,000
Males 55-64 $2,300,000-$12,400,00 $25,000-$136,000
Males 65-74 $2,300,000-$12,400,00 $11,000-$62,000
Females 45-74 $2,300,000-$12,400,00 $7,000-$38,000
Both Neonates $2,300,000-$12,400,00 $24,000-$130,000
IQ Changes
Changesin 1Q points Both 0-6 $3,637 $217,000
Changes in number of Both 0-6 $64,800 $13,000
children with Q<70
Total $488,000-$1,586,000
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Table 9-17. Annual Benefits of Reduced L ead-related Health Effects from Fish Consumption (by Regulatory

Option)
Direct Dischargers Indirect Dischargers Total
Control Option ($1997) ($1997) ($1997)
Metals Option 4 $64,000-$162,000 $274,000-$811,000 $338,000-$973,000
Oils Option 8/9° $88,000-$290,000 $65,000-$337,000 $153,000-$627,000
Organics Option 4 $0 $0 $0
Combined Regulatory Option $152,000-$452,000 $336,000-$1,134,000 $488,000-$1,586,000

®Both oils options generate the same estimated benefits.
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near-stream activities. The values derived from these enhanced opportunities, however, are
likely to be largest and can most reliably be estimated for recreational fishing. Studies of
recreational fishing have shown that a number of aspects contribute to the enjoyment of
fishing experiences. In addition to the value received from being able to safely consume their
catch, recreational anglers derive much of their satisfaction from the natural surroundings and
the ecological health of the recreation site (Fedler and Ditton, 1986; Holland and Ditton,
1992). Therefore, to assess the recreation benefits of the proposed rule, EPA used attainment
of the AWQC for human health aquatic life as the primary indicator of where recreation
benefits would accrue if anglers were aware of water quality improvements.

The Agency used three fundamental steps to measure recreational fishing values.
First, EPA determined which of the affected reaches would achieve both aguatic life and
human health AWQCs as aresult of the proposed rule. Second, EPA estimated the baseline
annual value of recreational fishing activities at these reaches by combining our previously
estimated measures of fishing participation (i.e., number of recreational anglers using the
site) with estimates of the average number of fishing days per year and the average value of a
fishing day. Third, EPA estimated the increase in annual value from the baseline for the
selected reaches using evidence from a study that measured anglers WTP for the removal of
contamination from recreational fishing areas (Lyke, 1993). We discuss each of these steps
below.

Step 1: Distinguish Reaches That Achieve AWQCs As a Result of Proposed Regulation.
Section 9.4.2.1 describes the AWQCs for aguatic life. Section 9.4.2.3 describes those for
human health. For purposes of this analysis, areach achieves * contaminant-free” status, and
thus provide additional recreation benefits, if it exceeds at least one AWQC in the baseline
and would exceed no AWQCs with regulation. Asshown in Table 9-18, 43 reaches exceed
at least one of the AWQCSs under baseline conditions. Under the regulatory options, this
number declines to 21 exceedances for Metals Option 4, 21 exceedances for both Qils
Options 8 and 9, and 9 exceedances for Organics Option 4. Under the Combined Regulatory
Option, there are 38 reaches with exceedances—a reduction of 5 from the combined baseline.
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Table 9-18. Number of Reacheswith Exceedances of at L east One of the Four
AWQS

Direct I ndirect
Dischargers Dischargers Total
Baseline
Metals 8 19 27
Qils 2 19 21
Organics 1 11 12
Combined Baseline? 11 32 43
With Regulation
Metals Option 4 5 16 21
Oils Option 8 2 19 21
Oils Option 9 2 19 21
Organics Option 4 1 8 9
Combined Regulatory Option 8 30 38

& Some reaches receive discharges from more than one subcategory; therefore, the combined baseline total
may be less than the total of the subcategories.

Step 2: Measure Baseline Annual Value of Recreational Fishing at These Reaches.
Section 9.4.2.2 discusses the estimated fishing populations at the affected reaches. These
estimates are based on

» the population and the total number of miles of stream reaches within a 30-mile
buffer zone around the affected reach,

« fishing participation rates within the state as a whole, and
» the existence of fishing advisories on the affected reach.

The number of recreational anglers at each reach varies from fewer than 40 anglers to more
than 27,000. Using state-level datafrom the 1996 National Survey of Fishing, Hunting, and
Wildlife Associated Recreation, EPA then estimated the average number of freshwater fishing
days per recreationa angler (DOI, 1997). For the 35 states in which these reaches are found,
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the averages vary from roughly 8 to 23 days per year. Multiplying the estimated number of
anglers by the estimated number of trips per angler per year provides an estimate of the total
number of fishing days per year at each reach.

According to economic theory, the value of an angler’ s fishing day is equal to the
maximum the angler would have been willing to pay for the fishing day minus the actual
costs, both explicit and implicit costs, of the fishing day. A number of empirica models have
been devel oped to estimate these recreation values, and they generally fall into two
categories. On the one hand, travel cost models (TCMs) rely on observed recreational
behavior and estimates of the actual costs of arecreation day (most importantly the time and
out-of-pocket expenses associated with the trip) to estimate recreation values. CV models, on
the other hand, are survey-based approaches that rely on respondents’ expressed WTP for
recreation to measure their values. Walsh, Johnson, and McKean (1992) conducted a meta-
analysis of TCM and CV studies that measured the per-day values of various types of
recreational activities and found the average value of awarm water fishing day to be
approximately $34 (in 1997 dollars). Smith and Kaoru (1990) conducted a similar study of
only TCM recreation studies and found per-day fishing values of approximately $34, as well.

Step 3: Estimate Increase in the Annual Value of Recreational Fishing. Reducing the
level of contaminant concentrations in the affected reaches to meet AWQCs may provide
additional benefits to recreational anglers by reducing health risks and improving aguatic
ecosystems. Research by Lyke (1993) has shown that anglers may place a significantly
higher value on a contaminant-free fishery than a fishery with some level of contamination.
Specificaly, Lyke estimated (1) the consumer surplus associated with Wisconsin's
recreational Lake Michigan trout and salmon fishery and (2) the additional value of the
fishery if it were completely free of contaminants affecting aquatic species and human health.
The estimated incremental WTP associated with freeing the fishery of contaminants ranges
from 11.1 percent to 31.3 percent of the value of the fishery under current conditions.
Applying this range of percentage increases to the average value of afishing day implies an
incremental value per fishing day of $3.70 to $10.40. When these values are applied to the
total number of fishing days at reaches where all AWQC exceedances are estimated to be
eliminated, the range of total annual recreation fishing benefitsis $1.2 million to

$3.5 million. This range underestimates recreation-based benefits because data were not
available to estimate angler populations for one of the five reaches at which benefits occur.
As Table 9-19 shows, the annual value of reducing AWQC exceedances is greatest under
Organics Option 4. Thetotal value under the Combined Regulatory Option isless than the
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Table9-19. Annual Recreation Value of Reducing AWQC Exceedances ($ 1997)

Direct Dischargers Indirect Dischargers Total
Metals Option 4 $570,000-$1,622,000 $1,241,000-$3,532,000 $1,811,000-$5,154,000
Oils Option 8/9* $0-$0 $0-$0 $0-$0
Organics Option 4 $0-$0 $677,000-$1,927,000 $177,000-$1,727,000
Combined Regulatory Option $570,000-$1,622,000 $656,000-$1,870,000 $1,227,000-$3,490,000

*Neither of the oils options is estimated to result in recreation—related benefit.
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sum of the oil option and the organics option because three of the reaches meeting all of the
criteria under the organics option remain in exceedance under the oils option. Therefore, no
benefits are attributed to these three reaches under the Combined Regulatory Option.

Limitations and Uncertainties Associated with the Estimates of Recreational
Fishing Benefits. The previously described approach for estimating recreational fishing
valuesis an application of benefits transfer. It involves using values for a“commodity”
estimated in one context—fishing days and water quality improvements—and transferring
them to a separate context (i.e., CWT reaches). Such atransfer allows analysts to estimate
benefits without having to conduct expensive primary data collection and analysis, but it also
inevitably involves uncertainties. Therefore, anumber of important caveats should be
considered when interpreting the results.

First, the value of afishing day from the Walsh, Johnson, and McKean study is more
likely to reflect waterbodies that are of average (and perhaps above average) quality, wheress,
based on limited available information, the baseline quality of the affected reaches is more
likely to be below average than above average. The affected reaches are primarily located in
urban areas, and, as shown in Table 3-16, 22 of these reaches have fishing advisories. The
existence of these fishing advisories has been accounted for by adjusting participation rates
by 20 percent. However, because no other adjustment has been made for baseline water
quality, the baseline fishing day values for the affected reaches may be an overestimate.

Second, in the Lyke study, individuals were asked to value areduction in
contamination that is complete and for all of the Great Lakes. Although the proposed rule
will amost entirely eliminate pollutant concentrationsin CWT effluents, background levels
may be greater than zero in some of the reaches. Therefore, contamination may not be
completely eliminated by the proposed rule. Furthermore, the proportionate changein value
from eliminating contamination in all Great Lakesis likely to be higher than from
eliminating contamination in the individual CWT reaches because the CWT reaches are
likely to have more close substitutes. This suggests that transferring Lyke' s findings will also
tend to overstate the benefits of the proposed rule.

Third, it is not clear what impacts Lyke' s survey respondents associated with
eliminating contamination in the Great Lakes. Asaresult, the basisfor their expressed
values is somewhat indeterminate. It is probably safe to assume that some of these values
reflect reductions in perceived health risks, but there is no way to know how well these
correspond with the types and magnitudes of health risk reductions at the CWT reaches. To
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the extent that the survey respondents implicitly considered cancer risk reductionsin their
WTP responses, the estimated recreation benefitsin Table 9-18 will at least partially double-
count the estimated value of cancer risk reductions shown in Table 9-15. Without more
information, the degree of double-counting cannot be determined. Because noncancer risk
reductions for the CWT reaches (Table 9-13) cannot be monetized, there is no double-
counting of the value of these risk reductions. Based on the analysis described in

Section 9.4.2.3, however, the proposed rule is not anticipated to provide large noncancer risk
reduction benefits.

These three caveats indicate that adding the estimated recreation benefits to the cancer
risk reduction benefits will tend to overstate benefits from the proposed rule. However,
because EPA did not measure downstream improvements in water quality, these estimates
may also fail to capture important downstream recreation benefits. In addition, using a
threshold model (with the AWQC as the threshold) and assuming zero background
concentrations may either overstate or understate benefitsif background concentrations of
affected pollutants do, in fact, exist.

9.4.4 POTW Sludge Disposal Cost Savings

The benefits discussed in this section, POTW sludge disposal cost savings, are
fundamentally different from those discussed in the previous section in one respect: the
benefits to POTWSs occur before the CWT pollutants are released into the environment. All
of the benefits discussed in Section 9.4.3 originate from changes in environmental systems,
namely the water quality and ecological impacts on the receiving waterbodies. The cost
savings discussed and quantified in this section are separate from any changesin surface
water quality.

The benefits to POTWs may occur because reduced discharges from CWT facilities
will, in many cases, reduce POTW operating costs. The treatment of wastewater by POTWs
produces a sludge that contains pollutants removed from wastewater. POTWs must use or
dispose of this sludge in compliance with state and federal requirements. These requirements
vary with the pollutant concentration of the sludge. Because the proposed regulatory options
will require reductionsin pollutant levelsin wastewater from CWTS, the sewage treatment
systems that receive these discharges are expected to generate sewage sludge with reduced
pollutant concentrations. As aresult, the POTWSs should be able to use or dispose of the
sewage sludge at alower cost. In some cases, POTWs may be able to dispose of the cleaner
sludge by using it in agricultural applications, which will generate additional agricultural
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productivity benefits. This section assesses the potential economic benefits resulting from
cleaner sewage sludge and develops a partial estimate of the benefit value. Also, it discusses
in detail the cost savings associated with reduced pollutant contamination of effluent
discharged by CWT facilitiesto POTWs.

9.4.4.1 Overview of Benefits to POTWs from the Proposed Regulation

Severa benefits are expected to result from reduced contamination of sewage sludge.
Eight of the primary benefits are outlined below.

1.

POTWs may be able to use or dispose of sewage sludge through less expensive
means. CWA regulations (40 CFR Part 503) contain limits on the concentrations
of pollutantsin sewage sludge when used or disposed of through specified means.
As aresult of the proposed regulations, sewage sludge from some POTWs may
meet more stringent limits, which, in turn, will permit less expensive use or
disposal of the sewage sludge. In the best case, sewage sludge will meet land
application pollution limits. This sewage sludge may be disposed of vialand
application, which in some instances may be substantially less costly than other
use or disposal practices (e.g., incineration or landfilling).

Some sewage sludge that currently meets only land application ceiling
concentration limits and pollutant loading rate limits will meet the more stringent
land application pollutant concentration limits as a result of the proposed
regulation. Entities that apply these sewage sludges face fewer recordkeeping
requirements than users of sewage sludge that meets only land application ceiling
concentrations and loading rate limits. Further, POTWs producing sewage sludge
that meets the pollutant concentration limits have no application rate limits other
than the agronomic rate (determined by the nitrogen needs of crops and the plant-
available nitrogen at the application site).

By land-applying sewage sludge, POTWs may avoid costly siting negotiations
regarding other sewage sludge use or disposal practices, such asincinerating
sewage sludge.

POTWSs may use the nitrogen content of the sewage sludge to supplement other
sources of nitrogen. Sewage sludge applied to agricultural land, golf courses, sod
farms, forests, or residential gardensis a valuable source of fertilizer.

The organic matter in land-applied sewage sludge can improve crop yields by
increasing the ability of soil to retain water.
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6. Nonpoint source nitrogen contamination of water may be reduced if sewage
sludge is used as a substitute for chemical fertilizers on agricultural land.
Compared to nitrogen in most chemical fertilizers, nitrogen in sewage sludge is
relatively insoluble in water. The release of nitrogen from sewage sludge occurs
largely through continuous microbial activity, resulting in greater plant uptake and
less nitrogen runoff compared to conventional chemical fertilizers.

7. Reduced sewage sludge concentrations of pollutants that are not currently subject
to sewage sludge pollutant concentration limits will reduce human health and
environmental risks. Human health risks from exposure to these unregul ated
sewage sludge pollutants may occur from inhalation of particulates, dermal
exposure, ingestion of food grown in sewage sludge-amended soils, ingestion of
surface water containing sewage sludge runoff, ingestion of fish from surface
water containing sewage sludge runoff, or ingestion of contaminated ground
water.

8. Land application of sewage sludge satisfies an apparent public preference for this

practice of sludge disposal, apart from considerations of costs and risk.

Although each of these benefits may be substantial, only the first benefit from the
above list—shifts to less expensive sewage sludge use or disposal practices—is quantified in
thisreport. The remaining benefits categories associated with reduced sewage sludge
contamination were not quantified largely because of data limitations. The next section
monetizes the first benefit listed and discusses each of the steps taken to arrive at a monetary
value for this benefit.

9.4.4.2 Monetization of One of the Primary Benefits to POTWs

The basic concept underlying quantification of shiftsto less expensive sewage sludge
use or disposal practicesisthat POTWSs choose the |east expensive sewage sludge use or
disposal practice for which their sewage sludge meets pollutant limits. Sewage sludge
applied to agricultural land or placed on a surface disposal siteis subject to stricter pollutant
limits than sewage sludge used or disposed of by other practices. However, these use or
disposal practices are, however, also generally less expensive than the alternatives.
Therefore, POTWs with sewage sludge pollutant concentrations that exceed the land
application for surface disposal pollutant limitsin the baseline may be able to reduce sewage
sludge use or disposal costs when pollutant emissions from CWT facilities are reduced. EPA
estimated the number of POTWs and associated quantity of sewage sludge that will meet
land application pollutant limits and surface disposal pollutant limits before and after the
regulation isimplemented. From the estimates of the relative costs of sewage sludge or
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disposal practices, the Agency then estimated the cost savings that would accrue to POTWs
from the quantities of sewage sludge that qualify for land application or surface disposal
practices. The current sludge use and disposal practices and the cost savings methodol ogy
used to monetize the benefits from changing these practices are the focus of this section.

Current Sewage Sludge Generation, Treatment, and Disposal Practices.
Provided below is a brief description of the sewage sludge characteristics and treatment
processes and the methods of sludge use or disposal.

Sawage Sudge Characteristics and Treatment. Sewage sludge contains five classes
of components. organic matter, pathogens, nutrients, inorganic chemicals, and organic
chemicals. The mix and level of these components ultimately determine the public health
and environmental impact of sewage sludge use or disposal and may also dictate the most
appropriate use or disposal practice.

Sewage sludge is generated as aresult of the treatment of domestic wastewater in
conjunction with wastewater indirectly discharged to surface water viaPOTWSs. The
chemical and physical characteristics of the sewage sludge will depend on the extent and type
of wastewater treatment used (i.e., primary, secondary, or advanced wastewater treatment).
To reduce the volume of the sewage sludge generated, the sludge may be conditioned,
thickened, stabilized, or dewatered.

Sawage Sudge Use or Disposal Practices. After sewage sludge has been treated, it is
either disposed of or beneficially used. The use or disposal practice chosen depends on
several factors. These factors include the cost of preparing the sewage sludge for the chosen
use or disposal practice, pollutant concentrations, the availability of markets for sewage
sludge, the availability of suitable sites for use or disposal, the costs of transporting sewage
sludge to these sites, state environmental regulations, and public acceptance. Many POTWs
use more than one use or disposal practice to maintain operating flexibility and avoid
capacity limitations of a single practice.

There are four major sewage sludge use or disposal practices:

1. Land Application: the spraying or spreading of sewage sludge onto the land
surface, the injection of sewage sludge below the land surface, or the
incorporation of sewage sludge into the soil so that the sewage sludge can either
condition the soil or fertilize crops or vegetation grown in the soil. Sewage sludge
Is applied to agricultural lands (pasture, range land, crops); forest lands
(silviculture); and drastically disturbed lands (land reclamation sites); or may be

9-58



DRAFT

sold or given away in a bag or other container for application to the land (formerly
known as distribution and marketing).

2. Surface Disposal: placing sewage sludge into an area of land for which only
sewage sludge is placed for final disposal. Surface disposal includes surface
impoundments (also called lagoons) used for final disposal, sewage sludge
monofills (i.e., sludge-only landfills), and land on which sewage sludge is spread
solely for final disposal (referred to as a*“dedicated site”).

3. Incineration: the combustion of organic and inorganic matter in sewage sludge by
high temperatures in an enclosed device.

4. Co-disposal: thedisposal of sewage sludge in amunicipal solid waste landfill
(MSWLF) or used to cover material at aMSWLF.

Cost Savings M ethodology. As mentioned earlier, sewage sludge for some POTWs
will meet more stringent pollutant limits, which, in turn, will permit less expensive use or
disposal of sewage sludge. This section describes the methodology used to estimate the total
annual cost savings for each of the following proposed regulatory subcategories. Metals
Option 4, Oils Option 9, Organics Option 4, and the Combined Regulatory Option.

Determine Cost Differentials for Switching from One Sudge Use or Disposal Method
to Another. Thefirst step in calculating the cost savings for the proposed regulations was to
determine the appropriate range of cost savings for switching from one disposal method to
another. EPA used the range of annual cost savings reported in the Regulatory Impact
Analysis of Proposed Effluent Limitations Guidelines and Standards for the Metal Products
and Machinery (MP&M) Industry (Phase I) (EPA, 1995b) that were estimated using
information from several sources. This blend of information is important because costs vary
across POTWs; however, the findings of the Regulatory Impact Analysis for MP&M Industry
indicate that, when ranking the sludge use or disposal practices by cost, the general order is
consistent across POTWSs. This ranking from least to most expensiveis as follows:

1. agricultural land application, surface impoundments, surface disposal to a
dedicated site (all approximately the same);

2. monofills;

sale or give away in abag or other container for application to land;

Ea S

co-disposal at aMSWLF; and

5. incineration.
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Moreover, EPA judged that the differences in cost between certain combinations of
these use or disposal practices (e.g., the cost savings achieved by switching from incineration
to land application) are relatively stable despite the wide range of use or disposal costs for
given options among individual POTWSs (EPA, 1995b).

As mentioned earlier, POTWs may use more than one type of disposal method.
Table 9-20 shows two composite sludge use or disposal practice categories for both baseline
and post-compliance sewage sludge use or disposal practice. Each of these composite
categories assumes a particular mix of sludge use or disposal practices. Thefirst composite
baseline sludge use or disposal practice—surface disposal—applies to POTWs with sludge
concentrations that meet surface disposal pollutant limits but do not meet land application
ceiling pollutant limits. The cost differentials calculated from this baseline are based on the
assumption that the POTWs having sludge concentration levels that meet this criterion will
use amix of sludge use or disposal practices as follows: 47 percent dedicated site, 28 percent
monofils, and 25 percent surface impoundment. The second composite baseline disposal
practice—incineration and co-disposal—applies to POTWs with sludge concentrations that
do not meet land application or surface disposal pollutant limits. The cost differentials
calculated from this baseline assume that POTWSs with sludge concentrations that fit this
criterion will choose a sludge use or disposal practice mix of 32 percent incineration and
68 percent co-disposal. The two post-compliance disposal practice categories are land.

Estimate Baseline Sudge Use or Disposal Method. The next step in determining the
sludge disposal cost savings was to determine, for each POTW receiving discharges from
CWT facilities, which disposal method is used in the baseline based on estimated pollutant
concentrations in their sludge. For each subcategory, EPA calculated the total baseline
sludge concentration for the ten pollutants of concern. Each POTW was then matched to one
of the composite sludge use or disposal practice categories mentioned in the previous
section—Iand, surface, and incineration/co-disposal—based on exceedances of the relevant
limits.

To determine which disposal practice category was appropriate, EPA compared the
sewage sludge concentration levels for each POTW with the ceiling limits for land
application and the surface disposal limits published in the “ Standards for the Use or
Disposal of Sewage Sludge” (40 CFR Part 503). As mentioned earlier, if the Sludge
concentrations met both the land application and surface pollutant limits, the POTW was
assumed to use the land application disposal method. Because EPA is quantifying benefits
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Table9-20. Annual Cost Savings from Shiftsin Sludge use or Disposal Practices ($1993/dmt)

Baseline Composite Sewage Sludge Use or
Disposal Practices

Post-Compliance POTW Composite Sewage Sludge Use or Disposal Practice

Land Application®
Meet surface disposal pollutant limits
Meet land application pollutant limits

Surface’
Meet surface disposal pollutant limits
Do not meet land application pollutant limits

Surface®
Meet surface disposal pollutant limits
Do not meet land application pollutant limits

Incineration and co-disposal®
Do not meet surface disposal pollutant limits
Do not meet land application pollutant limits

$0-$23

$95-$205

Not applicable

$33-$205

& Assumes 100 percent land application.

P Assumed disposal mix: 47 percent dedicated site, 28 percent monofils, and 25 percent surface impoundment.

¢ Assumed disposal mix: 32 percent incineration and 68 percent co-disposal .

Source:  U.S. Environmental Protection Agency, Office of Water. 1995b. Regulatory Impact Analysis of Proposed Effluent Limitation Guidelines and
Standards for the Metal Products and Machinery Industry (Phasel). Washington, DC. EPA Report No. 821-R-95-023.
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that arose from cost savings from switching disposal practices, and land application is the
least expensive disposal practice, all POTWs that had sewage sludge concentrations that met
this criterion were dropped from this analysis. Sludge disposal methods were estimated for a
total of 69 POTWs receiving wastes from CWT facilities. Under the combined baseline, all
POTWs were estimated to exceed land application limits for at |east one pollutant. Three
POTWs were estimated to also exceed surface disposal limits and were assumed to use the
disposal mix of incineration and co-disposal.

Estimate Post-Compliance Composite Sudge Use or Disposal Method. To calculate
cost savings, the Agency first determined, for each regulatory option, the number of POTWs
that would shift to a new sludge use or disposal method. This required estimating the post-
compliance sludge use or disposal practice using the same procedure that was implemented to
estimate baseline sludge use or disposal practice. Each POTW'’ s post-compliance sludge
concentration was then compared with the sewage sludge pollutant limits for surface disposal
and land application, and the same assumptions were used as discussed above to match each
POTW to asludge use or disposal practice category. Finaly, EPA compared this
post-regulation sludge use or disposal practice to the baseline sludge use or disposal practice
to determine if the POTW did switch after compliance. Asshown in Table 9-21, the
regulation will lead to a shift in disposal from incineration to surface for one POTW under
Metals Option 4. No shiftsin disposal practice will take place under Organics Option 4 or
Oils Options 8 or 9. Under the combined regulatory option, two POTWs are estimated to
shift from incineration to surface disposal.

Calculate Cost Savings for Each POTW. The next step in the analysiswasto
calculate, for each POTW, the annual cost savings associated with each regulatory option.
To determine the annual cost savings of a POTW, EPA multiplied the cost differential
between baseline and post-compliance sludge use or disposal practices by the quantity of
sewage sudge that shifts into meeting land application or surface disposal limits. The cost
differential used in this estimation is the cost savings found in Table 9-20. For the quantity
of sewage sludge that shiftsinto meeting new pollutant limits, the Agency used the quantity
of sludge, in metric tons (DMT), generated annually at each POTW.
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Table 9-21. Shiftsin POTW Disposal Practice and Annual Cost Savings (Reductionsin Sludge Disposal Costs)

Shift in Sludge Use or Disposal Practice from

Pre-Regulation to Post-Regulation (Number of POTWS) Annual Cost Savings
No Shiftin
Inciner ation/ Incineration/ Sludge Use or
Surfaceto Co-disposal to Co-disposal to Disposal Range
Land Land Surface Practice ($1997)

Metals Option 4 0 0 1 30 $72,800-$452,500
Oils Option 8/9* 0 0 0 53 $0-$0
Organics Option 4 0 0 0 17 $0-$0
Combined Regulatory 0 0 2 67 $136,000-$844,900
Option

*Neither Oils Option is estimated to reduce study disposal costs.
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Calculate Cost Savings for Each Regulatory Combination. The final step wasto
calculate the total annual cost savings for each regulatory option. To calculate the savings for
aparticular regulatory option, the Agency summed the cost savings of each of the individual
POTWsfor that particular regulatory option. Asshown in Table 9-21 these estimates were
then combined to estimate the annual cost savings for the Combined Regulatory Option,
which range from $136,000 to $845,000. The mgority of these cost savings can be attributed
to the metal s option, which each have an annual cost savings of between $73,000 to
$453,000.

9.5 Comparison of Benefitsand Costs

This section compares the costs and benefits projected to be experienced by society as
aresult of the CWT effluent limitations guidelines and standards. The social costs of the
regulation, including costs to CWT owners, CWT customers, and government, are estimated
to be approximately $45.3 million. The quantified and valued benefits of the regulation are
projected to range from $1.9 million to $6.3 million. A preliminary comparison of these
values shows that the estimated costs exceed the estimated benefits. However, the estimation
of both costs and benefits is subject to limitations and uncertainties. The limitations and
uncertainties are described in greater detail earlier in this report and are summarized below.
One significant difference in methodol ogy which contributes to estimated costs being greater
than estimated benefitsis that estimated costs are scaled up to reflect costs associated with
the estimated population of CWT facilities. EPA believesthat it is not appropriate to scale
up the estimated benefits, because the location, reach characteristics, and population
characteristics associated with the plants for which EPA has no data may not be well
represented by those associated with the plants for which EPA has data. Comparing scaled
up costs to benefits which are not scaled up would tend to make the net benefits smaller (or
more negative) than they arein redlity.

In general, it is not possible to determine the effect of the limitations and uncertainties
on the magnitude of the estimated costs. However, the quantified and valued benefits of the
regulation represent only a subset of itstotal benefits, so the benefits are certainly
underestimated.

9.5.1 Uncertaintiesand Limitations of Analysis of Social Costs

Severa areas of uncertainty may affect the estimated costs of the regulation. For
example, CWTs are assumed to offer their services and compete in multistate regional

9-64



DRAFT

markets, which may be either perfectly competitive, monopolistic, or duopolistic. The
market structure affects the distribution and magnitude of the costs of the regulation. If the
markets for CWT services are larger geographically and more competitive than EPA has
assumed, the model overestimates the social costs of the regulation and allocates too large a
share to customers and too small ashareto CWT owners. If, on the other hand, the markets
are smaller and less competitive, the costs may be understated, and more of the burden may
fall on customers than predicted by the model.

The elasticity of demand assumed in the model also affects how much of the costs
may be passed on to customers and how much must be absorbed by owners. The model uses
an easticity of demand in competitive CWT markets (—0.5) that reflects the general range of
estimated elasticities found in the literature for various types of waste management services
(see Appendix E for more detail). The elasticity of demand in imperfectly competitive
markets is assumed to be —1.5. Economic theory dictates that firms with market power
operate in the elastic range of their demand curves. Thus, the elasticity must be above 1 in
absolute value. It may, in fact, be higher or lower than assumed. If the true demand is more
elastic than assumed, more of the costs will be absorbed by the CWTs. If itislesséelastic, a
larger share will be passed on to customers.

Because of data limitations, EPA assumes the average or per-unit cost functions for
individual CWT processes is constant up to process capacity, and most facilities are operating
their processes at or near capacity (that is, they do not adjust the quantity of waste treated).
EPA assumes that adjustments in quantity in response to changes in costs and price take place
only at the highest cost facilities. If thisis not true, facilities whose CWT processes do not
incur costs as aresult of the regulation would be likely to increase production in response to
the higher with-regulation price. Thus, this assumption may overstate both quantity and price
Impacts of the regulation (see Appendix D for a more detailed discussion of the cost
functions).

Overal, therefore, it is not possible to determine the direction of influence of the
uncertainties and limitations on the estimated costs. The following section examines the
uncertainties and limitations affecting the benefits analysis and indicates the expected sign of
the effect of those uncertainties and limitations on the estimated benefits of the regulation.
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9.5.2 Uncertaintiesand Limitations of Analysis of Benefits

One general limitation of the benefits analysis, which probably resultsin an
underestimation of benefits, is that EPA analyzed water quality and related impacts only for
a single reach adjacent to each discharge point. The impacts of the regulation on reaches
downstream and upstream from the directly affected reaches will most likely be lower than
impacts on directly affected reaches, but not necessarily zero.

Many categories of benefits are not quantified and valued because of data limitations.
For example, benefits of improved water quality through reductions in most noncancer health
effects can only be identified, not quantified or valued, because dose-response functions for
these noncancer health effects do not exist. Thus, analysts can observe whether the estimated
individual levels of exposure to each chemical exceed their respective safety thresholds
(RfDs); however, without dose-response information, they cannot estimate the incidence of
the health effectsin the exposed population. Other types of benefits that are not quantified or
valued are nonuse benefits, near-stream recreation benefits, benefits to commercial
fishermen, and benefits to diversionary users of the water, such as industries or municipalities
that use the water for drinking or other uses. In addition, recreation-based benefits are
underestimated because data were not available to estimate the angler population at one of
the reaches where these benefits occur.

The analysis assumes that background concentrations of each pollutant are zero.
This assumption does not affect the reductions in cancer risk, but for assessments of
ecological and noncancer impacts, which depend on whether the concentration of the
pollutant falls above or below athreshold level, the results are very sensitive to the accuracy
of the assumption. It is unclear whether the assumption results in an underestimate or an
overestimate of the impacts.

Estimation of the number of anglers using the affected reaches has not considered the
quality of substitute sites. The analysis assumes anglersin aregion are equally likely to fish
any reach mile within the zone. If water quality in substitute sitesis distinctly better (worse)
than in the affected reach, then the estimates of the exposed populations are likely to be too
high (low).

Anglers' responses to fish consumption advisoriesis very uncertain. Thisanalysis
adjusted the exposed population downward by 20 percent in reaches that had fish
consumption advisories. Some studies suggest that fisherman may not change their fish
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consumption behavior in response to advisories. If thisistrue, the analysis underestimates
the benefits.

The analysis assumes no behavioral changes as a result of water quality
improvements. If either the perceptible qualities of the water bodies are improved or the
catch improves, anglers are likely to increase their fishing activities (and thus potential
exposures to remaining contaminants) in the affected reaches. If so, health benefits may be
overestimated in EPA’s analysis, and recreation benefits may be underestimated.

The transfer of benefit values may have led to an overestimate of values. There are
two reasons for this. First, the estimate of the value of afishing day for the affected reaches
may be too high, because water quality at these reaches is probably generally worse than the
water quality in the waterbodies for which the benefits were originally estimated Second, the
source of the benefit values used for measuring the increase in the value of afishing day due
to removal of all contaminants may to an extent double count the reductions in cancer risk.
Also, the CWT reaches have more close substitutes than the waterbodies used in the Lyke
analysis (the Great Lakes), and use of Lyke's estimates may overestimate the increased value
in the CWT reaches.

9.6 Conclusions

This section has presented and compared EPA’ s estimates of the benefits and coststo
society of the proposed effluent limitations guidelines and standards for the CWT industry.
The estimated costs, approximately $45.3 million, represent EPA’s best point estimate of the
costs of the regulation. However, because of limitations and uncertainties of the analysis, the
true costs to society may be higher or lower than the estimated costs.

EPA also estimated the values of several types of benefits of the regulation, including
reductions in cancer risk, reductionsin risk due to lead exposure, in-stream recreational
benefits, and reduced costs of sludge disposal for POTWs managing CWT wastewater.
EPA’s benefits estimates range from approximately $1.9 million to $6.3 million. This
chapter notes several uncertainties and limitations of these quantified and valued benefits
estimates. These might result in the estimated benefits for those categories being either
higher or lower than the true benefits for those categories. However, because data limitations
prevented the Agency from quantifying or valuing many other categories of benefits,
including benefits to near-stream recreation, commercial fishing, and diversionary users of
the affected waterbodies, as well as nonuse benefits, the Agency is certain that the quantified
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and valued benefits represent only a subset of total benefits. Thus, EPA is confident that the
costs of the proposed regulation are reasonabl e given the expected benefits.
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TABLE B-1. WASTE GENERATION BY SIC CODE, 1995

SIC Total Transfersto Recycling Total Transfersto Treatment
343 18,225
347 10

1446 250

2011 5,950

2013 12,814

2015 250 -

2020 132,700

2022 21,500

2024 1,330 23,913

2026 38,937 33,800

2032 18,330

2033 14,414 15,771

2037 12,534

2038 1,352

2043 93,267

2046 77,668 1,064

2048 25,556 2,375

2066 91,733

2075 164,287

2076 13,280

2077 9,000

2079 2,658,513 181,800

2082 4,400 69

2086 14,305 750

2087 500 15,033

2096 8

2099 46,689 71,627

2111 43,158 1

2121 510

2141 10

B-1
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TABLE B-1. WASTE GENERATION BY SIC CODE (CONTINUED)

SIC Total Transfersto Recycling Total Transfersto Treatment
2221 89,643 4,003
2231 614 454
2252 7,500

2257 45,327
2259 299
2261 1,370
2262 9,478
2269 326,000 36,059
2271 5,693
2273 240 25,871
2295 309,541 484,096
2296 3,306 5,024
2297 65,523 3,083
2298 5
2299 7,277
2329 217 225
2353 2,554 2,220
2389 1,250
2390 250 55,600
2393 750
2399 5
2421 1,650
2426 7,681

2430 755 250
2431 202,681 16,426
2434 225,840 133,963
2435 12,550
2439 250

2451 6,263 250
2491 100,868 336,851

B-2
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TABLE B-1. WASTE GENERATION BY SIC CODE (CONTINUED)

SIC Total Transfersto Recycling Total Transfersto Treatment
2492 85
2493 16,229 1,989
2499 177,743 23,751
2500 3,312

2511 1,542,889 110,014
2512 10,366 25,261
2514 26,250 2,240
2517 8,747 2,250
2519 4,986

2521 75,239 300,326
2522 3,161,164 22,397
2530 250

2531 1,195,310 114,626
2541 10,082 750
2542 256,748 220,598
2565 100
2579 500
2591 89,594 1,976
2599 244,776 2,991
2611 880 7,533,628
2621 3,522,972 341,958
2631 265 30,264
2641 142,134 63,011
2651 29,030 40,090
2653 17,749

2655 888 985
2656 861 3,294
2657 66,055 22,294
2671 401,645 383,389
2672 848,621 849,200
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TABLE B-1. WASTE GENERATION BY SIC CODE (CONTINUED)

SIC Total Transfersto Recycling Total Transfersto Treatment
2673 14,274 22,200
2677 4,900
2679 119,000 1,357
2700 18,950 18,595
2732 1,553 13,764
2751 1,652 2,986
2752 2,214,572 88,527
2754 2,656,857 177,931
2759 108,360 30,976
2761 10,062
2771 3,265 5
2782 8,116

2793 2,958
2796 577,294 107,791
2800 17,765 1,502
2812 15,617,381 2,088,582
2813 122,057 313,530
2816 884,051 721,850
2819 8,459,039 8,175,239
2821 78,202,133 29,361,314
2822 8,097,634 5,207,745
2823 79,025 1,166,588
2824 42,424,350 139,320
2830 1,973
2831 51
2833 5,657,556 10,444,156
2834 12,118,681 14,784,821
2835 7,496 121,609
2836 21,880
2840 5,580

(continued)



TABLE B-1. WASTE GENERATION BY SIC CODE (CONTINUED)

SIC Total Transfersto Recycling Total Transfersto Treatment
2841 518,938 94,734
2842 16,490 315,242
2843 219,215 568,083
2844 5,188 23,167
2850 685,140 44,421
2851 32,401,466 6,222,012
2861 20,300
2865 7,226,573 18,195,149
2869 32,094,363 37,359,370
2873 1,014,225 2,000
2875 1,500 15,072
2879 4,570,376 7,631,528
2880 84,000
2890 13,568

2891 580,852 1,723,779
2892 699,134 149,822
2893 967,330 457,800
2899 1,296,941 3,251,105
2911 5,847,506 2,871,698
2952 9,716 1,029
2977 7,220
2992 17,911,102 150,357
2999 56,138 70,750
3000 140,330
3011 1,332,699 247,150
3021 16,117 3,613
3041 56,800 8,200
3050 1,101
3052 1,837,134 65,167
3053 212,672 170,103
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TABLE B-1. WASTE GENERATION BY SIC CODE (CONTINUED)

SIC Total Transfersto Recycling Total Transfersto Treatment
3061 149,490 64,085
3066 22,400

3069 801,365 361,246
3070 25,345 2,582
3079 192,573 26,462
3081 8,600,889 1,762,040
3082 82,487 15,945
3083 669,073 166,119
3084 23,310 11,480
3085 39,750

3086 1,212,659 849,028
3087 81,815 119,902
3088 41,356 8,035
3089 5,219,941 592,758
3111 191,268 144
3131 15,836 1,292
3142 500
3143 2,206 4,158
3149 7,487 500
3174 2 92
3179 233,750

3211 35,020 28,727
3221 327,753 54,240
3229 1,562,374 463,625
3231 316,258 77,508
3237 766

3241 193,744 136,393
3251 10
3253 115,858

3255 1,500

(continued)



TABLE B-1. WASTE GENERATION BY SIC CODE (CONTINUED)

SIC Total Transfersto Recycling Total Transfersto Treatment
3261 211,400 58
3262 40,017 69,451
3264 84,575 3,644
3269 3,359 1,000
3272 122,976 250
3274 250

3281 10,583

3291 204,585 289,295
3292 289,000 2,501
3293 1,300

3295 1,883,231 937,332
3296 239,964 13,334
3297 49,444 1,095
3299 229,218
3300 2,145 11,676
3312 329,290,744 17,669,827
3313 730,866 51,388
3315 7,464,555 1,305,611
3316 10,955,839 2,043,387
3317 21,167,079 3,528,872
3320 2,209 374
3321 10,562,473 371,507
3322 3,602,317 105,427
3324 4,406,223 31,129
3325 6,315,726 551,452
3331 24,734,074 4,822,340
3334 2,980,175 20,248
3339 13,600,560 72,988
3340 1,435,064

3341 36,343,977 3,378,814
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TABLE B-1. WASTE GENERATION BY SIC CODE (CONTINUED)

SIC Total Transfersto Recycling Total Transfersto Treatment
3351 67,105,217 235,387
3353 6,318,418 226,709
3354 4,651,996 57,404
3355 45,687 83,203
3356 15,070,951 457,617
3357 179,304,894 529,176
3360 160,427 -
3361 1,918,433 12,757
3362 3,184,852 15,606
3363 9,956,634 30,252
3364 2,202,706 7,500
3365 4,079,204 6,089
3366 6,448,566 39,421
3369 8,954,061 117,121
3380 43,058

3398 426,456 207,300
3399 3,883,529 48,887
3400 479,327

3411 12,308,553 148,100
3412 209,856 220,310
3417 22,514
3421 265,101 9,375
3423 454,421 117,176
3425 327,713

3428 22,900

3429 8,255,968 312,313
3430 33,500

3431 359,829 181,137
3432 36,439,006 167,774
3433 898,402 23,718
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TABLE B-1. WASTE GENERATION BY SIC CODE (CONTINUED)

SIC Total Transfersto Recycling Total Transfersto Treatment
3440 88,000

3441 1,679,592 106,262
3442 124,061 76,297
3443 5,378,860 204,065
3444 1,958,765 268,388
3446 467,728 26,426
3448 93,177 32,022
3449 991,175 4,015
3450 36,881 46,023
3451 44,460,648 37,946
3452 879,791 34,575
3460 101,269

3462 25,213,311 342,335
3463 1,947,844 215,188
3465 21,936,104 173,676
3468 1,275,503 320
3469 17,469,642 269,274
3470 2,013
3471 36,312,074 3,022,958
3479 27,759,664 1,607,926
3482 9,077,583 94,114
3483 245,500 3,505
3484 538,681 36,330
3489 142,984 64,257
3490 224,869 5,681
3491 5,630,194 3,576
3492 3,589,521 34,047
3493 79,555 18,089
3494 25,683,373 97,631
3495 51,399 5,296
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TABLE B-1. WASTE GENERATION BY SIC CODE (CONTINUED)

SIC Total Transfersto Recycling Total Transfersto Treatment
3496 4,804,335 400,156
3497 7,942,154 378,345
3498 3,864,159 451,761
3499 28,801,072 716,689
3500 5,851

3511 2,794,564 154,194
3519 3,349,987 193,274
3523 2,667,977 30,941
3524 81,082 750
3531 1,927,996 108,996
3532 785,714 10,958
3533 1,030,917 795
3534 377,701

3535 627,680 3,975
3536 438,577 3,002
3537 1,127,241 1,964
3541 695,623 27,594
3542 287,008 9,400
3544 3,969,636 50,971
3545 549,231 95,742
3546 386,398 50,120
3547 97,955 2
3548 1,685,401 32,612
3549 1,100

3550 4,060
3551 36,926 -
3552 20,380

3553 12,024

3554 1,748,320 21,507
3555 277,293 53,288
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TABLE B-1. WASTE GENERATION BY SIC CODE (CONTINUED)

SIC Total Transfersto Recycling Total Transfersto Treatment
3556 1,498,811 10,406
3559 4,663,816 84,756
3561 4,549,118 6,689
3562 5,086,542 13,122
3563 602,147 2,419
3564 118,001 650
3565 48,335

3566 756,630 750
3567 299,793

3568 3,148,051 56,237
3569 1,402,997 97,425
3571 565,925 36,041
3572 7,100 2,600
3573 18,270 5
3574 154,366
3577 35,545 3,800
3579 54,121 16,607
3580 74,410

3581 1,745 250
3582 1,305,518 2,515
3583 20,052

3585 15,240,370 77,603
3586 26,655

3589 299,809 28
3592 2,619,265 122,781
3593 265,540 76,188
3594 2,392,749 15,249
3596 13,091

3599 768,298 37,699
3600 7,810
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TABLE B-1. WASTE GENERATION BY SIC CODE (CONTINUED)

SIC Total Transfersto Recycling Total Transfersto Treatment
3610 250 14,073
3612 6,867,955 582,224
3613 9,691,397 26,722
3619 1,370

3621 15,075,742 64,555
3622 55,622

3623 129,562

3624 1,763,129 5,175
3625 915,833 13,950
3629 1,606,976 17,476
3631 1,053,180 3,350
3632 1,454,214 16,087
3633 784,485 2,899
3634 238,030

3635 49,466

3639 684,728 7,822
3641 1,393,941 248,226
3643 7,051,631 47,062
3644 1,135,232 31,933
3645 44,465 5,050
3646 587,328 17,299
3647 107,914 134,077
3648 1,759,875 1,250
3651 1,810,188 17,815
3652 59,161 6,354
3661 2,991,074 13,006
3662 322,000

3663 6,136,001 7,947
3669 1,926,175 43,572
3670 40,000

B-12
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TABLE B-1. WASTE GENERATION BY SIC CODE (CONTINUED)

SIC Total Transfersto Recycling Total Transfersto Treatment
3671 5,446,597 629,263
3672 26,622,464 1,483,939
3674 1,054,550 821,120
3675 2,804,726 1,474,200
3676 240,776 14,224
3677 237,736 11,901
3678 6,912,007 4,722
3679 6,400,800 165,511
3691 260,725,363 31,951
3692 3,698,528 138,514
3694 6,799,919 14,472
3695 2,713,816 281,006
3699 2,438,326 9,430
3700 186,706

3710 1,406,634 1,528
3711 42,813,612 1,277,849
3713 4,029,660 139,190
3714 101,160,421 1,635,088
3715 4,634,727 47,583
3716 126,469 2,750
3720 2,900

3721 1,322,085 477,964
3724 8,233,990 732,439
3728 4,790,125 343,538
3731 3,057,662 147,354
3732 163,277 20,982
3743 4,379,805 174,014
3744 4,000
3751 3,741,285 20,491
3761 66,505 24,639
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TABLE B-1. WASTE GENERATION BY SIC CODE (CONTINUED)

SIC Total Transfersto Recycling Total Transfersto Treatment
3764 486,745 54,961
3769 17,100 6,283
3771 941

3792 9,870 27,853
3795 129,734 82,479
3799 186,442 33,984
3812 33,025 66,023
3821 169,695 159,109
3822 8,803,870 92,683
3823 367,421 17,098
3824 1,831,529 595
3825 492,339 6,840
3826 48,250 103,861
3827 11,989 5,037
3829 89,562 1,962
3832 4,200 18,000
3841 1,032,905 256,305
3842 1,044,458 15,495
3843 143,220 1,322
3844 133,082 29,699
3845 106,201 10,570
3851 296,366 35,376
3861 6,565,945 3,021,443
3873 5,038
3910 2,168
3911 60,165 4,756
3914 2,654,974 32,047
3915 266,634

3931 193,431 39,228
3940 2,602,832 11,957
3944 23,500 2,600

B-14

(continued)



TABLE B-1. WASTE GENERATION BY SIC CODE (CONTINUED)

SIC Total Transfersto Recycling Total Transfersto Treatment
3949 750,814 120,246
3951 219,891 4,820
3952 211,334

3953 6,890 13,677
3955 36,000 124,109
3961 54,653 1,595
3964 509,153 250
3965 5,584,002 61,619
3991 3,800 461
3993 898,121 40,886
3995 1,684,185 1,020
3996 64,652 13,471
3999 4,743,208 850,594
4396 2,250
4911 22

4925 1,000
4953 27,100
5047 345,219

5063 88,700

5091 750

5169 224,287 202,547
5171 858 340
5172 750
7216 6,400

7389 514,413 215,243
7699 32,640 9,634
8731 3,000 139,339
8733 6,807 4,511
8734 39,778
9661 29,469 12,075
9711 2,041,238 893,292
9999 64,432 1,021

Source: Toxics Release Inventory, 1995.
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APPENDIX D

Detailed Description of the Economic Impact Analysis Model




This appendix summarizesin greater detail the economic impact methodology used to
assess impacts of the proposed effluent limitations guidelines and standards on commercial
CWT facilities. The Agency developed a partial-equilibrium market model that simulates
facility responses to the regulatory costs, resulting in changes in market supply, price,

quantity, facility revenues, costs, and employment.

D.1 REGIONAL MARKETSFOR CWT SERVICES

Because wastewater is heavy, bulky, and therefore costly to transport, the markets for
CWT services arefairly localized. EPA defined six geographical regions across the
continental U.S., within which CWT services are provided. These regions, described in
Section 3, are Northeast, Southeast, Upper Midwest, Lower Midwest, Northwest, and
Southwest. Within each region, CWTs may be assigned to one or more of 11 possible
“markets’:

« Metas Recovery
— medium cost
— low cost

e Maetals Treatment
— high cost
— medium cost

— low cost



« OilsRecovery
— high cost
— medium cost
— low cost
o Oils Treatment
« Organics Treatment
— high cost

— low cost

Each of these specific types of services within aregion constitutes amarket. These markets
were defined by examining the questionnaire data and comments on the NOA modeling
assumptions. Facilities were assigned to one or more of the markets, based on their reported
or estimated average cost of treatment or recovery. The quantity of waste afacility issaid to
accept for treatment or recovery is based on technical questionnaire data or on modeling done
for the NOA, as amended based on comments. For facilities that responded to the
guestionnaire, commercial statusis based on responses to Question O4, which asks about the
guantities of wastewater accepted on acommercial and noncommercial basis. EPA assumed
that the proportion reported by afacility is accurate for all subcategories and for treatment as
well asrecovery. For NOA facilities, EPA assumed all waste was accepted on a commercial

basis.

For each commercial CWT, average (or per-gallon) baseline costs of treatment or
recovery were computed based on responses to the economic section of the questionnaire.
For example, the average cost of metals recovery was computed by dividing the reported cost

of metals recovery by the inflow to metals recovery as reported in the technical section of the
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guestionnaire. Reported dollar values were adjusted to 1997 dollars using the producer’s

price index.

D.2 MARKET STRUCTURE

After assigning facilities to markets, EPA determined the appropriate market structure
as either monopoly (one CWT in the market), duopoly (two CWTsin the market), or perfect
competition (three or more CWTs in the market). The market priceis defined as afunction
of the maximum average cost within the market. For perfectly competitive markets, market
price is defined as the maximum average cost across all facilities in the market. For the
imperfectly competitive market structures, market price is some fraction higher than the
maximum average cost across facilities in the market, reflecting the fact that under imperfect

competition, facilities have market power.

D.3 FACILITY RESPONSESTO CONTROL OPTIONSDEPEND ON THE
MARKET STRUCTURE

Complying with the regulation increases each affected facility’ s per-gallon cost of
treatment in each market by the annualized per-gallon cost of the controls on that process.
For example, the per-gallon cost of oilstreatment isincreased by the cost of implementing
the controls proposed for the oils subcategory. To compute thisincrease in per-gallon costs,
EPA first estimated the cost of controls for each subcategory, then annualized the capital and
land costs and added the annualized costs to the annual operating and maintenance (O& M)

and monitoring and recordkeeping (M&R) costs.

Total Annual Cost (TAC) = (Annua O&M and M&R costs) +
(Annualized K and Land costs) (D.1)



Compliance costs were adjusted from 1989 to 1995 dollars using the Construction Cost Index
published in the Engineering News Record (1998). Costs were also adjusted to account for
the tax savings due to depreciation and cost deduction provisions of the tax code. For greater

detail on the controls for each subcategory and the cost adjustments made, see Section 4.

To estimate the per-gallon annual compliance costs, the TAC was then divided by the
quantity of wastewater being processed in that subcategory at that facility. This per-gallon
cost of compliance was added to the facility’ s baseline average cost to obtain its with-
regulation average cost of treating that subcategory of wastewater. For example, the with-
regulation average cost of oils treatment is the baseline average cost of oils treatment plus the

per-gallon cost for that facility to comply with the oils subcategory guidelines or standards.

Oils and metals recovery operations are indirectly affected by the controls, because
they generate wastewater. For each facility, the Agency has an estimate of the quantity of
wastewater generated for each gallon of oily or metal-bearing waste accepted for recovery.

If, for example, the quantity of wastewater generated by afacility’ s oils recovery operation is
60 percent of the quantity of oily waste accepted for recovery, the average cost of oils
recovery isincreased by 0.6 times the per-gallon cost of complying with the oils subcategory

guidelines or standards.

Each facility compares the average with-regulation cost of performing each waste
treatment or recovery operation with the additional revenue it will receive and decides
whether to continue providing the waste treatment or recovery service, and if so, how much
totreat. Facilities choosing to decrease the quantity of waste they treat, aggregated together,
reduce the market supply of the CWT service. Market supply, interacting with market
demand, resultsin a new, higher market price for the CWT service and a new, lower total
market quantity of waste accepted at CWTs in the market for the treatment or recovery

service. Asthe price adjusts, facilities evaluate their supply decision. The adjustments
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continue until a set of prices and quantitiesisidentified that satisfies both suppliers and

demanders.

The precise ways in which facilities interact with the market in adjusting to the new,
higher costs of providing CWT services vary according to the market structure. Monopolies,
duopolies, and competitive facilities respond somewhat differently to the costs of complying
with the effluent limitations guidelines and standards. The rest of this appendix examines the

adjustment to the compliance costs under each of the market structures.

D.3.1 Monopoly

Based on the with-regulation cost of treatment, monopolies identify the most
profitable new price and quantity for their CWT service from the market demand for the
service. Unlike perfectly competitive facilities, monopolists recognize the power they have
to affect the market price. The monopolist chooses a price and output that maximize its
profit. The choice of price and output depends on the behavior of customers as reflected in

the curvature of the demand curve facing the monopolist.

The monopolist’s profit-maximizing level of output will be where his marginal

revenue equals marginal cost, or

MR =P{1+ 1n} =MC (D.2)

where P isthe market price and n < 0 is the market price elasticity of demand. Note that the
monopolist will never operate where the demand curveisinelastic, because faced with
inelastic demand, he can always increase his revenues by increasing his price. Thus, the
optimal output will only occur in that part of the demand curve where the elasticity is greater

than or equal to one.



Consider amonopolist with constant marginal costs that faces environmental
regulation with a per-gallon compliance cost equal to c. The marginal cost curve shifts up by
the amount of the unit compliance cost to MC = ¢, and the intersection of marginal revenue
and marginal cost moves to the left, reflecting areduction in output. The magnitude of the
changes in market price and output will depend on the assumed shape of the demand curve.
The model may specify either alinear demand curve or a constant elasticity demand curve.
EPA has chosen to assume a constant elasticity demand curve of the form g = Cp". Given

this demand curve, the MR = M C condition can be rewritten

P=(MC+c)/(1+1n) (D.3)

As indicated by that equation, a monopolist facing a constant elasticity demand curve will
charge aprice that is a constant markup on marginal cost given by 1/(1 + 1/n). Given that the
demand elasticity must be elastic (greater than or equal to one in absolute value), the constant
markup is greater than one so that the monopolist passes on more than the amount of the unit
compliance cost to consumers. Thus, to operationalize a monopolist facing a constant
elasticity demand function, the model would specify the parameters of the demand function
(C and n) and determine the new market price using Eq. D.3 and the new market output by

solving the market demand equation given the new market price, g = Cp".

D.3.2 Duopoly

Duopoly exists in markets having two suppliers, and each recognizesits influence
over market price and chooses alevel of output to maximize its profit given the output
decision of the other supplier. There are a number of possible duopoly solutions, depending
on the assumed behavior of suppliers as collusive, competitive, or Cournot-Nash. The
Agency has chosen to employ the Cournot-Nash behavioral assumption. Under this

assumption, EPA assumed that cooperation between suppliersis not achieved. Each supplier
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correctly evaluates the effect of its output choice on market price, and each does the best it
can given the output decision of its competitor. Thus, given any output level chosen by
Supplier 1, there will be a unique optimal output choice for Supplier 2. In essence,

Supplier 2 behaves as a monopolist over the residual demand curve (that portion of demand
not satisfied by Supplier 1). EPA constructed reaction functions for each supplier that define
its optimal output choice given the selected level of output from the other supplier. The
intersection of the reaction curves for each supplier is the Cournot-Nash equilibrium, since

each supplier is at its optimal output level given the decision of the other.

Consider two suppliers with constant marginal costs facing per-gallon costs of
complying with the CWT effluent limitations guidelines and standards equal to ¢, and c,,
respectively. The marginal cost curve for each supplier shifts up by the amount of its per-
gallon compliance cost, and the intersection of MR and MC moves to the |eft, reflecting a
reduction in output. The magnitude of the changesin market price and output will depend on
the shift in the “reaction curve’ of each supplier associated with the regulatory costs given a

linear demand curve that is specified p (g) = A - BQ, whereQ=q, + Q.

In the case of duopoalists facing alinear demand curve, the MR = MC condition for

each supplier becomes

MR, =(A-q,) —2Bg, =MC, + ¢, (D.4)
and
MR, = (A —q,) —2Bg, = MC, +c, (D.5)

Equilibrium will be determined by the intersection of these reaction curves. Substituting
Eqg. D.4 into D.5 resultsin an equation for the optimal level of Supplier 1's output that
depends on the demand parameters (A and B), its margina cost (MC, + ¢,), and the marginal
cost of Supplier 2 (MC, + ¢,):



0, = [A(L—2b) — (MC, + ¢,) + 2B(MC, + ¢,)] / (1 —4B?). (D.6)

Thus, to operationalize duopoly with alinear demand function, the model would specify the
parameters of the demand function, A and B; determine the optimal output level of Supplier 1
using Eq. D.6 based on the unit compliance costs ¢, and c,; determine the optimal output

level of Supplier 2 using Eg. D.5, given the new optimal output level of Supplier 1 and its
unit compliance cost c,; and then determine the new market output level (g, + g,) and new

market pricep=A —B(q; + 4,).

D.3.3 Perfect Competition

Many of the marketsin the CWT economic impact analysis model have three or more
suppliers and are treated as perfectly competitive. Facilities offeringa CWT treatment or
recovery servicein a perfectly competitive market are unable to affect the market price by
their actions. Thus, they maximize their profits by producing all units for which P is greater
than or equal to MC + ¢, where MC is the baseline per-gallon cost of the treatment operation,
and c is the per-gallon cost of complying with the guidelines or standards. Summing all the
guantities supplied by CWTsin the market yields market supply. Market demand,
characterized by a single constant price-elasticity, determines the quantity demanded at a
given market price. Market priceincreasesif quantity demanded exceeds quantity supplied
or decreases if quantity supplied exceeds quantity demanded. As market price adjusts,
facilities reevaluate their desired supply of CWT services, resulting in further adjustmentsin
market supply. Adjustments continue until a price and quantity are found that satisfy both
suppliers and demanders. Figure D-1 shows a competitive market with the regulatory costs
included. The costs of complying with the regulation shift each facility’ s per-gallon cost
upward, resulting in the upward shift in the supply curve. In this example, one facility has
per-gallon with-regulation costs that exceed the original market price; they choose to close

this CWT operation, because it islosing money. The market price adjusts upward to P,, and
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Figure D-1. Adjustment of a Perfectly Competitive Market to the Costs of Complying
with the CWT Regulation

The highest cost facility shuts down this CWT operation.

total quantity treated fallsto Q,, reflecting the closure of one CWT process and a downward
adjustment in the quantity treated by the next most costly CWT operation in the market.

D4 IMPACT MEASURESESTIMATED BY THE MODEL

As shown by the examples above, the economic impact analysis model estimates a

variety of impact measures for affected facilities and markets. These measuresinclude

« with-regulation market price,
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« with regulation market quantity of waste treated,

« with-regulation facility quantity treated in each CWT operation,

« with-regulation facility revenues and costs,

« with-regulation facility employment, and

» closures of CWT operations or entire CWT facilities.
These impact measures serve as starting points for other parts of the economic analysis. For
example, facility changes in employment form the basis for estimated community-wide
changes in employment that form the basis of the community impacts analysis. The facility-
level changes in revenues and costs can be aggregated to the owner-company level to form
the basis for company-level impact measures such as changes in profit margins. Changesin

market prices and quantities are used to estimate the changes in producer and consumer

surplus that are alarge part of the measure of social costs.
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APPENDIX E

Detailed Demand Elasticity Discussion




The own-price elasticity of demand is a model parameter that measures the
responsiveness of demand for acommodity to changesin itsprice. Assuch, itisacritically
important element in analyzing the extent to which costs incurred by producers are borne by
them or are passed on to their customers in the form of higher market prices for the goods or
services they produce. Although there are other types of demand elasticities that measure the
responsiveness of demand to factors other than the price of the commaodity itself, the own-
price elasticity of demand isreferred to as the elasticity of demand in this appendix. EPA
examined the elasticity of demand for CWT services and used two different elasticities
depending on the market structure. For perfectly competitive markets, EPA assumed that the
elasticity of demand is-0.5. For imperfectly competitive markets, EPA assumed that the
elasticity of demand was-1.5. EPA selected these elasticities as representing the most
reasonabl e range of price-elasticity values, based on economic reasoning, after examining the
economics literature and analyzing an aternative assumption. This appendix summarizes

EPA’s examination of the price elasticity of demand for CWT services.

E.1 THEECONOMIC THEORY UNDERLYING THE ELASTICITY OF
DEMAND FOR AN INPUT

As explained above, waste treatment is an input into the production of other goods
and services, whose production also creates waste. The demand for the CWT input is derived
from the demand for the other goods and services. In the market model, the changein
guantity demanded of CWT servicei is described as a function of the change in the market
price for CWT servicei and the elasticity of demand for CWT servicei. Thus, the changein

guantity demanded is given by



dQ, =n; * dP, « (Q/P), (E1)

where
aQ. . change in quantity demanded of CWT servicei,
i = elasticity of demand for CWT servicei,
dP, = changein price of CWT servicei,
Q = baseline quantity demanded of CWT servicei, and
P, = baseline price of CWT servicei.

CWT service markets are characterized as regional markets. Based on information
provided in the CWT survey, the Agency believes that most of a CWT facility’ s customers
are located within the same state as the CWT facility or within afew adjacent states. For our
market model, the continental United States was divided into six regional markets for CWT
services. All the generators within each region were assumed to send their off-site waste to a
CWT facility located within the region. Thus, competition for customers was assumed to
occur essentially within the region, although CWT facilities located outside the region do
offer a (very costly) alternative to CWT facilities within the region. The presence of these
“treaters of last resort” affects the assumptions made about the elasticity of demand for CWT

services.

The elasticity of demand measures the responsiveness of demand for a service to
changesinitsprice. Itisdefined asthe percentage change in the quantity demanded of a

service divided by the percentage changein its price:

n; = (dQ/Q) / (dR/P), (E2)

where the right-hand-side variables are defined as above.
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Economic theory states that the elasticity of the derived demand for aninput isa

function of the following:

« demand eladticity for the final good it will be used to produce,
« the cost share of the input in total production cost,
« theelasticity of substitution between thisinput and other inputs in production, and

« theelasticity of supply of other inputs (Hicks, 1961; Hicks, 1966; and Allen,
1938).

Using Hicks' formula,

n =[s(n+e) +Ke(n-s)] /[n=e-K(n-s)] (E3)
where
n; = elasticity of demand for the CWT servicei,
S = elasticity of substitution between CWT servicei and all other inputs,
n = elasticity of demand for final product,
e = elasticity of supply of other inputs, and
K = cost share of CWT servicei in total production cost.

In the Appendix to The Theory of Wages, Hicks (1966) shows that, if n > s, the
demand for the input is less elastic the smaller its cost share (Levinson, 1997; Sigman, 1998;
Smith and Sims, 1985). If the data were available, this formula could be used to actually
compute the elasticity of demand for each CWT service. Asnoted above, however, nearly
every production activity generates some waste that is managed off-site. The number of fina

products whose elasticity of demand (n) would need to be included is very large, and the



elasticities of demand for those products vary widely. Thus, resources do not permit
determination of avalue for n. This makes direct computation of the elasticity of demand, ),
Impossible. In spite of this, the formulais useful because it identifies factors that influence
the magnitude of the elasticity of derived demand. Knowledge of the general magnitude of

those factors makes it possible to make an educated assumption about the magnitude of .

The elasticity of substitution, s, between a given waste treatment service and other
inputsislow but not zero. This means that waste generators do have some limited optionsin
the way they produce their final goods or services. Some limited substitution is possible
between treatment technologies for a given waste form. In addition, generators may choose
to substitute out-of-region CWT services for within-region CWT services, athough
transportation costs would increase greatly. Further, generating facilities may substitute
on-site capital, labor, and/or materials for off-site waste treatment either by choosing to
manage the waste on-site or by undertaking on-site pollution prevention activities. These
options are quite limited, however, so sis expected to be small, and nislikely to be larger

than s.

Thus, the magnitude of n is proportional to the magnitude of K, the cost share of
CWT infina goods production. Other analyses done on the CWT industry found that the
cost share for waste treatment was historically very small, frequently hundredths of a percent
of total production costs. Recent regulatory changes may have increased the unit cost

somewhat, but it is still expected to be fairly small.

Insufficient data exist to enable the Agency to estimate the elasticity of demand for
CWT services econometrically. Instead, assumptions were made about the relative
magnitudes of the parameters of the Hicks equation describing the elasticity of demand for

intermediate goods and services. Based on these assumptions, a reasonable assumption was



made about the magnitude of the elasticity of demand for CWT services in each regional

market.

Overal, the demand for CWT servicesis assumed to vary, depending on the structure
of the CWT market. For markets with three or more CWTs (modeled as having a perfectly
competitive market structure), EPA assumes the elasticity of demand to be -0.5—relatively
inelastic. This demand elasticity meansthat, if the price of CWT services in these markets
increases by 10 percent, the quantity of CWT services demanded will decrease by only

5 percent.

For CWT markets having one or two CWTS, the demand is assumed to be slightly
eastic (-1.5). Demand elasticity in this range means that, when the price of CWT services
increases, the quantity of CWT services demanded will decrease by slightly more, in
percentage terms, than the price hasincreased. Because the markets being modeled are
regional monopolies or duopolies, the CWT facilities possess market power and can, to an
extent at least, choose the market price they charge for their services. They will always select
pricesthat are in the elastic range of their demand curves. Elastic demand means that the
percentage change in quantity exceeds the percentage changein price. Inelastic demand
means that percentage change in price exceeds percentage change in quantity. A firm with
market power that is operating in the inelastic range of its demand curve can increase its
revenues by increasing the price it charges (Revenue = price « quantity). Thus, such afirm
will always increase its price until demand becomes at least dightly elastic. Intheinelastic
range of the demand curve, therefore, CWT operators with market power have nothing to
lose by increasing the price they charge. Only when the price rises into the elastic range of
the demand curve will further increases in price decrease the firm’s CWT revenues.
Imperfectly competitive firms will then select the price they charge by estimating what price
will yield the highest profits.



Overall, therefore, the Agency assumed markets for CWT services to be characterized
by demand elasticities that range from -0.5to -1.5. To further validate that these assumed
values are reasonabl e, the Agency examined recent articlesin the economics literature that
estimate price responsiveness of similar types of services. Thissurvey of the literature is
reported in Section E.2. Finaly, in Section E.3, EPA reports the result of a sensitivity
analysis that assumed that CWT facilities are completely unable to increase their pricesin
response to a change in the cost of providing their services. This “full-cost-absorption”
scenario represents the highest impacts that could be incurred by CWTs as a result of
complying with the regulation. The costs of affected CWT facilities are assumed to increase
by the amount of the total annualized compliance costs, while their revenues remain

unchanged.

E.2 EVIDENCE FROM THE LITERATURE ON DEMAND ELASTICITIESFOR
SIMILAR SERVICES

Another source of evidence about the probable range of elasticitiesfor CWT services
Is articles in the economics literature that estimated the price responsiveness of demand for
waste management services. At proposal, EPA had identified no economics articles that
modeled markets that were similar enough to CWT services for the results to be at all
applicable. During the analysisfor thisre-proposal, and especialy after the SBREFA panel
meetings, EPA conducted additional searches of the literature and identified several articles
whose results might be relevant. None of the articles analyze markets that are precisely the
same as the ones being affected by the CWT effluent limitations guidelines and standards.
Nevertheless, they do reveal something about the influence of price on the demand for
various types of waste management services and therefore indicate the expected sensitivity of
demand for CWT servicesto changesin price. This section summarizes these articles,
including a discussion of the markets being modeled and the evidence of price responsiveness

of those markets.



EPA identified six articles that provide evidence about the price responsiveness of
demand for waste management. Smith and Sims (1985) examine the impact of pollution
charges on productivity growth in the Canadian brewing industry. Mark Eiswerth (1993)
uses dynamic optimization to analyze choices between disposal options for solvent wastes.
Deyle and Bretschneider (1995) examine the effect of New Y ork’s hazardous waste
regulatory initiatives on the choice of disposal methods and locations. Arik Levinson (1997)
examines the impact of state “NIMBY” (Not in My Back Y ard) taxes on interstate transport
of hazardous waste for disposal in the United States. Anna Alberini (1998) looks at the
determinants of disposal choice for generators of halogenated solvents. Hilary Sigman
(1998) examines the influence of variations in the cost of legal means of disposal of waste oil

on the number of dumping incidents.

Smith and Sims used plant-specific data on responses to a sewer surcharge scheme,
which levies extrafees for the discharge of “extra-strength” waste by indirect dischargers.
The pollutants of concern in this analysis are conventional pollutants, especially BOD and
TSS. The authors collected 10 years of data on shipments, labor, energy, materials, and
capital stock, and environmental regulation were obtained for four breweries, two of which
were subject to sewer surcharges and two of which were unregulated. The authors estimated
atrans-log cost function where the factors were labor, capital, energy, and wastewater
treatment. (A fixed relationship was found to exist between materials and output, so
materials were omitted from estimation.) Own-price and cross-price elasticities of factor
demand were computed at the sample mean, based on the empirical results. The own-price
elasticity of demand for wastewater trestment was found to be -0.48. (A 1 percent increase

in the price of emissions reduces emissions by 0.48 percent.)

Eiswerth examined the choice, over time, between two disposal methods for solvent
waste, using a dynamic optimization model. Because the risks associated with disposing of a

single type of waste can vary significantly over time depending on the disposal method, the
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optimal choice of disposal method depends not only on the risks at the time of disposal, but
also on the variation in risk over time as natural degradation occurs. Heillustrates his
optimal control model by analyzing the choice between incineration and landfilling of metal-
bearing solvent wastes, using accepted or assumed values for some of the critical variables.
In thisillustration, the optimal choiceis shown to be relatively insensitive to changesin the
cost differential between the two management methods. (Becausethisisan illustration,
incorporating several simplifying assumptions, and because the dependent variable is the
socialy optimal quantity of incineration and land disposal, rather than the market quantity,

this article' s results may not be as germaine as some of the others cited here.)

Deyle and Bretschneider examine the influence of one state' s hazardous waste
regulatory initiatives not only on choices made within that state, but on neighboring states.
They model the impact of New Y ork policy initiatives on intra- and interstate shipments of
hazardous waste to facilities where one of four different management technologies is applied:
land disposal, treatment, incineration, or recycling. Inthe 1980s, New Y ork enacted two
initiatives aimed at encouraging generators to move up the waste management hierarchy from
land disposal to treatment, recycling, or source reduction. These initiatives—a state
superfund tax whose rates depended on management method and a ban on land disposal of
certain waste types—al so increased the cost of in-state waste management. The authors
estimated 12 regression equations, examining the impact on in-state shipments to each of the
four types of waste management, exports out-of-state to each of four types of waste
management, and imports into New Y ork for each of the four types of waste management.
The 1985 increase in the state superfund tax had the expected effect of decreasing land
disposal and increasing treatment but had no significant impact on incineration or recycling.
The coefficients on exports were generally significant (as expected), because in-state
generators have to pay the tax wherever they send their waste for management. The tax did,
however, discourage imports from out of state, especially for land disposal. Overal, the

relative increase in the cost of land disposal, compared to other, less-risky waste management
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methods, has the effect of shifting waste away from land disposal and discourages importsto
land disposal. Insufficient data are presented in the paper to enable the computation of an
elasticity.

Levinson's NBER working paper on NIMBY taxes designed to discourage in-state
disposal of hazardous waste examines the effect of such taxes on interstate shipments of
waste. He estimates the “tax elasticity,” the percentage change in quantities of hazardous
waste deposited in the jurisdiction divided by the percentage change in the hazardous waste
tax rate. The estimated elasticities, computed based on average tax rates of $15 per ton,
range from 0.15 to 0.26, indicating that the decision to dispose of waste within ajurisdiction
is only slightly responsive to changes in the disposal tax rate. Because the tax isonly asmall
share of the overall price of waste disposal, the author notes that these elasticities are really
rather high.

Alberini’s paper is an empirical study of the determinants of disposal choices for
hal ogenated solvents. Alberini collected data on shipments of spent halogenated solventsto
or from California. She also obtained information on prices charged by several hazardous
waste treatment facilities for treatment of these types of waste. Finally, she collected dataon
the financia strength of the company owning the treatment facility, and proxied facility waste
management performance by the presence of corrective action at the facility. She estimates
conditional logit models of random utility for the generators, where the independent variables
are the cost of disposal at afacility, a set of proxies for the likelihood that the treatment
facility will become afederal or state Superfund site, variables to measure the facility’s
capacity to treat various types of waste, and a vector of variables for the generator’s
likelihood of incurring liability for cleanup at the site. When the wastes are relatively
narrowly defined and the wastes are destined for recycling or transfer to another destination,
the generator’ s choice of treatment facility is somewhat responsive to cost. However, when

no treatment type is specified (and where the waste may be less homogeneous or more
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difficult to treat), the coefficient on treatment cost, while negative and significantly different

from zero, isvery small.

Finally, Sigman examines the influence of policies that increase the cost of legal
treatment for waste lubricating oil on the number of illegal dumping incidents. She examines
the impact of changes in the salvage value of oil and the existence of disposal bans. The
imposition of aban on legal disposal increases the cost of legal disposal and increases the
number of dumping incidents. An increase in the salvage price of oil reduces the price of
legal management of waste oil and decreases the number of dumping incidents. A 10 percent
increase in the salvage value of oil is estimated to decrease the number of dumping incidents

by 6 percent.

Together, these studies show that increases in the price or cost of waste treatment
result in decreases in the quantity of waste treatment demanded. The demand for waste

treatment is shown to be slightly to moderately responsive to changesin its price.

E.3 AFULL-COST ABSORBTION SIMULATION

To analyze the maximum potential impact of the CWT effluent limitations guidelines
and standards on CWT facilities, EPA estimated the impacts on the profitability of facilities
CWT operations under the assumption that the CWT facilities were completely unable to
pass the costs of compliance on to their customersin the form of increased prices. The
increased costs of each CWT operation reduce its profitability. Under these assumptions, the
with-regulation price (unchanged) is compared to the with-regulation unit cost of the
operation, and operations for which with-regulation unit costs exceed the price are assumed
to shut down. Again, facilities at which all affected CWT operations become unprofitable are

defined as facility closures.
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Tables E-1 and E-2 compare the result of this simulation with the results of the model
using the assumed el asticities of demand. Table E-1 compares the number of CWT processes
that are predicted to become unprofitable and shut down under each scenario. Impacts on
direct and zero dischargers are unchanged. Indirect dischargers are predicted to incur
13 additional process closuresif they are completely unable to pass along their costs to their

customers.

TABLE E-1. PROCESSCLOSURESAT CWT FACILITIES, BY DISCHARGE
STATUS

Process Closures

Discharge Status Combined Regulatory Option Full-Cost Absor ption
Direct dischargers 1 1
Indirect dischargers 16 29
Zero dischargers 0 0

2 Data are scaled up to account for the entire universe of CWT facilities.

TABLE E-2. FACILITY CLOSURESOF CWT FACILITIES, BY DISCHARGE
STATUS

Facility Closures

Discharge Status Combined Regulatory Option Full-Cost Absor ption
Direct dischargers 2 2
Indirect dischargers 13 16
Zero dischargers 0 0

2 Data are scaled up to account for the entire universe of CWT facilities.

Table E-2 shows predicted facility closures under each scenario. Again, the impacts

on direct and zero-discharging CWT facilities are predicted to be the same. Three additional
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indirect discharge facilities are predicted to close if they are completely unable to pass their

costs along to their customers.

While the projected increase in impacts on indirect dischargers under a full-cost
absorption scenario is not insignificant, it understates the costs that would be incurred by the
CWT industry, even if the demand elasticity assumptions do result in greater projected price
increases than would occur in reality. Thus, even if impacts on the CWT industry are more
severe than projected by the model using the assumed relatively low elasticities of demand,

they are expected to be economically achievable.
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