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MEMORANDUM

SUBJECT: Regulatory Impact Results for the Reconsideration Final Rule for Standards of
Performance for New Stationary Sources and Emission Guidelines for Existing
Sources: Commercial and Industrial Solid Waste Incineration Units

FROM: Tom Walton
Economist
AEG (C439-02)

TO: Toni Jones
Environmental Engineer
FIG ( E143-03)

The EPA analyzed the economic impacts and benefits of this reconsideration final rule
using the methodology that was discussed in the original final rule RIA and in the preamble to
the original final rule. See FR 76 15704.

Changes Since 2010 Final Rule to Emission Reductions and Engineering Costs

The changes in emission reductions and annual engineering costs in the final CISWI
reconsideration are the result of revisions made to the CISWI unit inventory since promulgation
of the March 2011 final rule. Since the March 2011 final rule, some units were identified that
were not previously in the CISWI inventory database, some units were removed from the
inventory, and one unit was moved from one subcategory to another . Making these changes
resulted in 1 additional incinerator, 14 additional small remote incinerators, 8 fewer energy
recovery units burning solid waste, no change in the number of energy recovery units burning
liquid waste, and 11 additional waste-burning kilns. Altogether, the current CISWI inventory
comprises 18 more units than the inventory at the time the March 2011 final rule was
promulgated. If all units choose to comply with the rule, the resulting incremental cost impact for
the revised inventory of CISWI units to comply with the final amended rule is approximately
184 million dollars in capital expenditures and 42 million dollars per year in total annual costs.

The changes in emission reductions and annual engineering costs in the final CISWI
reconsideration are mainly the result of revisions made to the emission limits due to receiving
new data, subcategory inventory changes, and changes to the emissions monitoring provisions.
Incremental annual engineering costs for liquid/gas burning energy recover units decreased by
approximately $219,000 because a lower baseline CO emission concentration was determined



for one of the units, thus eliminating the need for an oxidation catalyst to meet the new CO limit.
Incremental annual engineering costs for energy recover units burning solids decreased by about
$70 million because eight units were cut from the inventory and a revised activated carbon
injection cost algorithm was used in estimating costs. Incremental annual engineering costs for
incinerators increased by about $340,000 because of a more stringent CO limit, which prompted
the need for afterburner retrofits on units that can’t meet the revised limit. Incremental annual
engineering costs for small remote units increased by approximately $3.2 million; although

limits became less stringent and fewer controls were required per unit, the additional annual
costs required for an additional 14 units to comply ($3.7 million) outweighed the cost reduction
from decreased control requirements ($498,000). Incremental annual engineering costs for
waste-burning kilns increased by about $109 million because additional wet scrubbers, activated
carbon injection, regenerative thermal oxidizers, and fabric filter improvements were required
for the original 12 units to meet revised limits, and an additional 11 units were added to the
inventory, many of which require similar controls to meet the revised limits.

Table 1 shows the changes in emission reductions of directly emitted PM, s, SO,, and
NOx. Table 2 shows an estimate of the changes in monetized benefits associated with the
emission reductions and engineering costs in the final CISWI reconsideration.

Table 1. Changes in Emission Reductions for the Final CISWI Reconsideration®

Direct PM, 5 SO, NOXx
(tons per year) | (tons per year) | (tons per year)

Final CISWI Rule (March 2011) 759 5,259 5,734
Changes due to increase in scope
(additgion of 18 units) ’ o8 970 8
Changes due to provision changes in this final reconsideration +60 +33 -327
Net changes since final rule +158 +1,003 -335
Final CISWI Reconsideration 917 6,262 5,399

* We provide only the emission changes associated with these 2 pollutants in this table because the other pollutants
(e.g., Cd, CO, HCI, Pb, Hg, D/F) were not monetized in the RIA.



Table 2. Changes in Benefits and Costs for the Final CISWI Reconsideration

Monetized Benefits in 20152

3% discount rate

7% discount rate

Annual Engineering
Costs”

(considering fuel savings)

Final CISWI Rule (March 2011)

$360 to $870 million

$320 to $790 million

$218 million

Changes due to increase in scope
(addition of 18 units)

+$51 to $120 million

+$46 to $110 million

+$30 million

Changes due to provision changes in this
final reconsideration

+$13 to $32 million

+12 to $29 million

+$10 million

Net changes since final rule +$64 to $160 million | +58 to $140 million $40 million
Final CISWI Reconsideration $42(1)nti(l)lii1n’000 $380 to $930 million $258 million

? These benefits do not include benefits associated with reduced exposure to HAP, direct exposure to SO,, visibility
impairment, or ecosystem effects. These benefits reflect the final rule, which were 4% higher than shown in the

RIA.

® Minimum and maximum fuel savings reflect a range of fuel prices for the final reconsideration. These costs reflect
the final rule, which were 22% lower than shown in the RIA.

We estimated the total monetized benefits for the final CISWI RIA (March 2011) to be
$340 million to $830 million at 3 percent discount rate and $310 million to $750 million at 7
percent discount rate. However, EPA noted that the RIA did not incorporate the final engineering
costs and emission reductions, which would decrease the engineering costs by approximately
22% and increase the monetized benefits by approximately 4%. For this final reconsideration, we
estimate the total monetized benefits to be $420 million to $1 billion at 3 percent discount rate
and $380 million to $930 million at 7 percent discount rate. All estimates are in 2008$.

Revised Economic Impacts

The market impact results are very similar to the results in the final rule RIA. The
Agency’s economic model suggests average national price increases for industrial sectors are
less than 0.001 percent, while average annual domestic production may fall by less than 0.001

percent. Because of higher domestic prices, imports slightly rise by 0.001 percent and exports
fall by 0.001 percent. The change in US surplus is now -258 million dollars (2006$). For the
final rule RIA, the change in surplus was -283 million dollars (2006$). Table 3 provides the
price, production, import, and export changes for this final reconsideration rule, which are very
close to the estimated changes for the final rule RIA.



Table 3. Price, Production, Import, and Export Changes Resulting from the Final CISWI
Reconsideration

Industry Sector U.S. Prices | U.S. Production | Imports | U.S. Consumption | Exports
Energy 0.001% -0.001% 0.002% 0.000% 0.000%
Nonmanufacturing 0.004% -0.001% 0.003% 0.000% -0.003%
Manufacturing
Food, beverages, and textiles 0.001% -0.001% 0.001% 0.000% 0.000%
Lumber, paper, and printing 0.020% -0.009% 0.021% -0.005% -0.014%
Chemicals 0.000% -0.001% 0.000% -0.001% 0.000%
Plastics and Rubber 0.000% -0.001% 0.000% -0.001% 0.000%
Nonmetallic Minerals 0.087% -0.020% 0.032% -0.012% -0.072%
Primary Metals 0.001% -0.001% 0.001% -0.001% -0.001%
Fabricated Metals 0.000% 0.000% 0.000% 0.000% 0.000%
Machinery and Equipment 0.000% 0.000% 0.000% 0.000% 0.000%
Electronic Equipment 0.000% 0.000% 0.000% 0.000% 0.000%
Transportation Equipment 0.000% 0.000% 0.000% 0.000% 0.000%
Other 0.000% -0.001% 0.001% 0.000% 0.000%
Wholesale and Retail Trade 0.000% 0.000% 0.000% 0.000% 0.000%
Transportation Services 0.000% -0.001% 0.000% 0.000% 0.000%
Other Services 0.000% 0.000% 0.000% 0.000% 0.000%

The results for sales tests for small businesses are lower for the reconsideration final than
those calculated for the final rule. The number of small entities affected by the rule dropped from
nine to five. For the final rule, four of the nine had cost-to-sales percentages of more than 3
percent. For the reconsideration final only one of the five had a cost-to-sales percentage of more
than 3 percent and the other four had small savings. This is not a significant impact on a
substantial number of small entities.

The change in employment estimates between the final rule RIA and the reconsideration
final is small. The estimated employment changes range between —500 to +1000 employees,
with a central estimate of +300 employees for the final rule RIA. For the reconsideration final,
the estimated employment changes range between —400 to +800 employees, with a central
estimate of +200.

Revised Benefits

The health benefits were calculated using the methodology described in the final CISWI
RIA (U.S. EPA, 2011)" using the revised emission reductions estimated for the final
reconsideration. We were unable to estimate the benefits from reducing exposure to HAPs and
ozone, ecosystem impairment, and visibility impairment, including reducing 20,000 tons of
carbon monoxide, 780 tons of HCI, 2.5 tons of lead, 1.8 tons of cadmium, 680 pounds of

' U.S. Environmental Protection Agency (U.S. EPA). 2011. Regulatory Impact Analysis: Standards of Performance
for New Stationary Sources and Emission Guidelines for Existing Sources: Commercial and Industrial Solid
Waste Incineration Units. February. Available at
http://www.epa.gov/ttnecas1/regdata/RIAs/CISWIRIAfinal 110221 psg2.pdf
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mercury, and 58 grams of dioxins/furans. Please refer to the full description in the final CISWI
RIA of the unquantified benefits as well as analysis limitations and uncertainties. These
monetized benefits are approximately 18% higher than the final CISWI NSPS due to the
increased emission reductions of PM; s and SO,. Since the reconsideration proposal, we have
made several updates to the approach we use to estimate mortality and morbidity benefits in the
PM NAAQS RIAs (U.S. EPA, 2012a,b)**, including updated epidemiology studies, health
endpoints, and population data. Although we have not re-estimated the benefits for this rule to
apply this new approach, these updates generally offset each other, and we anticipate that the
rounded benefits estimated for this rule are unlikely to be different than those provided below.
More information on these updates can be found in the PM NAAQS proposal RIA. We provide
the benefits results in Tables 4 and 5 and Figure 2. We also provide the breakdown of monetized
benefits by subcategory in Figure 1.

Table 4: Summary of Monetized Benefits Estimates for the Final CISWI Reconsideration

in 2015 (2008$)

Benefit Benefit Benefit Benefit

Emissions or ton or ton or ton er ton Total Monetized Total Monetized
Pollutant Reductions ?Pope (pLaden ?Pope (pLaden Benefits (millions Benefits (millions
] y ] 1 0, [0)
(tons) 39%) 39%) 79%) 79%) 2008$ at 3%) 2008$ at 7%)
Direct $560, $210, $500, $ $5 $ t $
PM, s o7 $230,000 000 000 000 210 o 10 190 o 460
PM, 5 Precursors
SO, 6,262 $29,000  $72,000  $27,000  $65,000 $180 to $450 $170 to  $410
NO, 5,399 $4,900 $12,000 $4,400 $11,000 $26 to $64 $24 to $58

Total $420 to $1,000 $380 to $930

*All estimates are for the implementation year (2015), and are rounded to two significant figures so numbers may
not sum across columns. These models assume that all fine particles, regardless of their chemical composition, are
equally potent in causing premature mortality because the scientific evidence is not yet sufficient to allow
differentiation of effect estimates by particle type. The benefit per ton estimates vary because each ton of precursor
reduced has a different propensity to become PM, 5. The monetized benefits incorporate the conversion from
precursor emissions to ambient fine particles. These estimates do not include benefits from reducing HAP emissions
or ozone benefits.

? U.S. Environmental Protection Agency (U.S. EPA). 2012a. Regulatory Impact Analysis for the Proposed Revisions
to the National Ambient Air Quality Standards for Particulate Matter. EPA-452/R-12-003. Office of Air Quality
Planning and Standards, Health and Environmental Impacts Division. June. Available at
http://www.epa.gov/ttnecas1/regdata/RIAs/PMRIACombinedFile Bookmarked.pdf.

3 U.S. Environmental Protection Agency (U.S. EPA). 2012b. Regulatory Impact Analysis for the Final Revisions to
the National Ambient Air Quality Standards for Particulate Matter. EPA-452/R-12-003. Office of Air Quality
Planning and Standards, Health and Environmental Impacts Division. December. Available at
http://www.epa.gov/pm/2012/finalria.pdf.



Table 5: Summary of Estimated Reductions in Health Incidences from PM; s for the Final
CISWI Reconsideration in 2015*

Avoided Premature Mortality

Pope et al. 47
Laden et al. 120

Avoided Morbidity

Chronic Bronchitis 32
Acute Myocardial Infarction 75
Hospital Admissions, Respiratory 11
Hospital Admissions, Cardiovascular 24
Emergency Room Visits, Respiratory 45
Acute Bronchitis 76
Work Loss Days 6,200
Asthma Exacerbation 830
MRAD 37,000
Lower Respiratory Symptoms 910
Upper Respiratory Symptoms 680

*All estimates are for the analysis year (2015) and are rounded to whole numbers with two significant figures. These
models assume that all fine particles, regardless of their chemical composition, are equally potent in causing
premature mortality because the scientific evidence is not yet sufficient to allow differentiation of effect estimates
by particle type. These estimates do not include benefits from reducing HAP emissions and ozone exposure, nor
energy disbenefits associated with the increased emissions from additional energy usage.



Figure 1: Breakdown of Monetized Benefits by Subcategory
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Figure 2: Total Monetized PM, s Benefits Estimates for the Final CISWI Reconsideration
in 2015
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Revised Net Benefits

Table 6 shows the estimated costs and benefits for the reconsideration final. The
estimated net benefits are higher than the final rule RIA, which was $30 million to $470 million
at 7 percent and was $60 million to $550 million at 3 percent.

Table 6. Summary of Estimated Social Costs and Benefits

Category Pri_mary I__ow H_igh Year Discount Period
Estimate Estimate Estimate Dollar Rate Covered

Benefits

Annualized Monetized $380 $930 2008 7% 2015
($millions/year) $420 $1,000 2008 3% 2015
Costs

Annualized Monetized $258 2008 7% 2015
($millions/year) $258 2008 3% 2015
Net Benefits

Annualized Monetized $120 $670 2008 7% 2015
($millions/year) $160 $770 2008 3% 2015
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SECTION 1
INTRODUCTION

The U.S. Environmental Protection Agency (EPA) is promulgating new standards of
performance and emission guidelines based on a review of the standards and guidelines as part of
the Clean Air Act Section 129(a)(5) requirement to review the new source performance
standards and emission guidelines every 5 years. Additionally, when revising the standards of
performance and emission guidelines we considered the District of Columbia Circuit Court
rulings on maximum achievable control technology standards that were issued after
promulgation of the new source performance standards and emission guidelines for commercial
and industrial solid waste incineration units in 2000 and a concurrently promulgated definition of
nonhazardous secondary materials as solid waste under the Resource Conservation and Recovery
Act. EPA is also promulgating other amendments that EPA believes are necessary to adequately
address air emissions from commercial and industrial solid waste incineration units and to clarify
certain portions of the rules. As part of the regulatory process, EPA is required to develop a
regulatory impact analysis (RIA). The RIA includes an economic impact analysis (EIA) and a

small entity impacts analysis and documents the RIA methods and results.

The RIA does not include the final engineering costs and emission reductions into this
RIA (see Chapter 2 for more detail on the engineering costs that were not accounted for). We
estimate that incorporating these final estimates would decrease the engineering costs by
approximately 22% and increase the monetized benefits by approximately 4% from those shown
in this RIA.

1.1 Executive Summary

The key results of the RIA are as follows:

= Engineering Cost Analysis: EPA estimates the promulgated rule’s total annualized
costs will be $280 million (2008$).

= Market Analysis: Under the promulgated rule, the Agency’s economic model
suggests the average national market-level variables (prices, production-levels,
consumption, international trade) will not change significantly (e.g., are less than
0.1%).

= Social Cost Analysis: The estimated social cost is approximately $280 million
(2008$). In the near term, the Agency’s economic model suggests that industries are
able to pass approximately $76 million of the rule’s costs to consumers (e.g.,
marginally higher market prices). Domestic industries’ surplus falls by $207 million,
while other countries on net benefit from higher prices (a net increase in rest-of-the

1-1



1.2

world [ROW] surplus of $3 million). Additional new source costs not included in the
economic model represent a net cost of less than $1 million.

Employment Changes: The estimated employment changes range between -500 to
1,000 employees, with a central estimate of +300 employees.

Small Entity Analyses: EPA performed a screening analysis for impacts on small
entities by comparing compliance costs to sales/revenues (e.g., sales and revenue
tests). EPA’s analysis found the tests exceeded 3% for four of nine small entities
included in the screening analysis. After reviewing screening analysis results, EPA
has determined the promulgated rule will not have a SISNOSE and presumes that rule
is eligible for certification under the RFA as amended by SBREFA. We provide the
factual basis for certification in Section 4.

Benefits Analysis: The benefits from reducing some air pollutants have not been
monetized in this analysis, including reducing a 25,000 tons of carbon monoxide, 470
tons of HCI, 4.1 tons of lead, 0.95 tons of cadmium, 260 pounds of mercury, and 92
grams of total dioxins/furans each year. We assess the benefits of these emission
reductions qualitatively in this analysis. Thus, all monetized benefits reported reflect
improvements in ambient PM; s concentrations. As such, although the monetized
benefits likely underestimate the total benefits, the extent of the underestimate is
unclear. In the year of full implementation (2016), EPA estimates the monetized
PM, 5 benefits of the promulgated NSPS and Emission Guidelines are $340 million to
$830 million and $310 million to $750 million, at 3% and 7% discount rates
respectively. All estimates are in 2008$. Using alternate relationships between PM, s
and premature mortality supplied by experts, higher and lower benefits estimates are
plausible, but most of the expert-based estimates fall between these estimates. In
addition, ecosystem benefits and visibility benefits have not been monetized in this
analysis.

Net Benefits: The net benefits for the NSPS and Emission Guidelines are $60 million
to $550 million and $30 million to $470 million, at 3% and 7% discount rates
respectively (Table 1-1). All estimates are in 2008$ for the year 2016. These results
are shown in Tables 1-1

Organization of this Report

The remainder of this report supports and details the methodology and the results of the
EIA:

Section 2 describes the engineering cost analysis.
Section 3 describes the economic impact analysis.
Section 4 describes the small entity analyses.
Section 5 presents the benefits estimates.

Section 6 presents the net benefits.



» Appendix A describes the multimarket model used in the economic analysis.

= Appendix B describes the affected Industry profiles.
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Table 1-1. Summary of the Monetized Benefits, Social Costs, and Net Benefits for the
CISWI NSPS and Emissions Guidelines in 2016 (millions of 2008$)*

3% Discount Rate 7% Discount Rate
Option 1: MACT Floor
Total Monetized Benefits® $340 to $830 $310 To $750
Total Social Costs® $280 $280
Net Benefits $60 to $550 $30 To $470
Non-monetized Benefits 25,000 tons of carbon monoxide
470 tons of HCl

260 pounds of mercury

0.95 tons of cadmium

4.1 tons of lead

92 grams of dioxins/furans

Health effects from NO, and SO, exposure
Ecosystem effects

Visibility impairment

Option 2: Beyond the Floor

Total Monetized Benefits® $430 to $1,100 $390 To $960
Total Social Costs® $300 $300
Net Benefits $130 to $770 $90 To $660
Non-monetized Benefits 25,000 tons of carbon monoxide

470 tons of HCI

260 pounds of mercury

0.95 tons of cadmium

4.1 tons of lead

92 grams of dioxins/furans

Health effects from NO, and SO, exposure
Ecosystem effects

Visibility impairment

* All estimates are for the implementation year (2016), and are rounded to two significant figures. These results

include units anticipated to come online and the lowest cost disposal assumption.

® The total monetized benefits reflect the human health benefits associated with reducing exposure to PM, s through

reductions of directly emitted PM, s and PM, s precursors such as NO, and SO,. It is important to note that the
monetized benefits include many but not all health effects associated with PM, s exposure. Benefits are shown as a
range from Pope et al. (2002) to Laden et al. (2006). These models assume that all fine particles, regardless of
their chemical composition, are equally potent in causing premature mortality because the scientific evidence is
not yet sufficient to allow differentiation of effect estimates by particle type. These estimates include energy
disbenefits valued at $3.8 million.

The methodology used to estimate social costs for one year in the multimarket model using surplus changes
results in the same social costs for both discount rates.
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SECTION 2
OVERVIEW OF THE ENGINEERING COST ANALYSIS

This RIA does not incorporate the final engineering costs and emission reductions. We
estimate that incorporating these final estimates would decrease the engineering costs by
approximately 22% and increase the monetized benefits by approximately 4% from those shown
in this RIA. The changes made that were not included in the RIA are the following:

o The cost estimates for existing units were revised to reflect removal of several units from the
CISWI population, including one energy recovery unit, several cyclonic burn barrels, and a few
cement kilns.

e -For the remaining kilns, we identified ones that will likely install regenerative thermal oxidizers to

meet the NESHAP limits, and therefore should not have these costs repeated in the CISWI cost
estimates.

This section provides an overview of the engineering cost analysis used to estimate the
private expenditures industry may make in order to comply with the rule. A detailed discussion
of the methodology used to estimate cost impacts is presented in “Revised Compliance Cost
Analysis for Existing and New CISWI Units” in the EPA-HQ-OAR-2003-0119 Docket. Note
that there were some very late adjustments made to the CISWI inventory and carbon monoxide
test data that were performed shortly before signature of the final package. These adjustments
affected the bottom-line cost estimate of the final rules. The cost memorandum in the docket
reflects the results of the late inventory and data revisions and the resulting costs. However, there
was insufficient time to revise the RIA to reflect these late revisions, so the cost totals presented
below differ from those presented in “Revised Compliance Cost Analysis for Existing and New
CISWI Units” in the EPA-HQ-OAR-2003-0119 Docket.

To estimate the national cost impacts of the rule for existing sources, EPA compared the
maximum three-run average value for each pollutant measured in tests (i.e., the highest result of
an emission test performed) of each unit in the inventory to its corresponding emission limit to
determine which, if any, control devices would be needed in order to comply with the standards.
In order to fill data gaps for units having no emissions data, these maximum test averages were
averaged over each subcategory to develop an emission factor for each pollutant and each
subcategory. If identical units were operated at the facility but emissions data were available for
only one unit, the emissions data from the unit with data were applied to the identical units. For
the remaining units that did not report emissions data, we assigned the appropriate emission

factor for the units in that subcategory'. The control analysis considered fabric filters to be the

! Data gaps varied by pollutant, but overall over all units and all nine pollutants, about 28% of the baseline emission
concentration data gaps were filled using average emission factors.
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primary control device for particulate matter, cadmium, and lead control; packed bed scrubbers
and dry sorbent injection for hydrogen chloride and sulfur dioxide control; activated carbon
injection for mercury and dioxins/furans control; selective non-catalytic reduction (SNCR) for
oxides of nitrogen; and afterburner retrofits, regenerative thermal oxidizers, tune-ups, advanced
combustion controls, and oxidation catalysts for carbon monoxide controls. We also considered
whether existing control devices could be improved to achieve the limits, such as adding more
lime to duct sorbent injection systems to meet the sulfur dioxide limits. We included costs for
testing and monitoring requirements contained in the rule. Finally, we analyzed the costs of
waste segregation practices and alternative disposal options, such as diverting waste to a landfill
to see if less expensive options to incineration were available. In certain cases, such as
incinerators, our data suggest that sending waste to a landfill may likely be less costly than
operating and maintaining an incineration unit. The resulting total national cost impact of the
rule is 706 million dollars in capital expenditures and 280 million dollars per year in total annual
costs. The total capital and annual costs include costs for control devices, work practices, testing
and monitoring. Costs include testing and monitoring costs, as well as estimated recordkeeping
and reporting costs. Based on the cost to comply with the rule, availability of alternatives to
incineration, and historic negative growth in this source category, we anticipate only one new
incineration unit within the next five years, with an annual compliance cost of $829,500, and up

to five new small remote incinerators at an annual cost of $351,000 per unit’.

Table 2-1. Summary of Capital and Annual Costs for Existing CISWI Sources

Number of Capital Costs Annualized Costs
Subcategory Affected Units (millions of 2008%) (millions of 2008$)
Energy Recovery Units — Solids 31 507.6 194.3
Energy Recovery Units — 6 323 7.6
Liquid/Gas
Cement Kilns 16 157.7 73.7
Incinerators 28 5.7 33
Small remote incinerators 19 2.8 1.2

Based on this analysis, EPA anticipates an overall total capital investment of $706

million plus the cost of recordkeeping and reporting required by this rule, with an associated total

? For new units, EPA fully anticipates new kilns and boilers would choose fuels in such a way that would not subject
to CISWI regulation. The only new sources are facilities that dispose of waste and only have incineration options
available.
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annual cost of $280 million plus recordkeeping and reporting costs. The requirements result in
industry recordkeeping and reporting burden associated with reviewing the amendments for all
CISWI and inspections of scrubbers, fabric filters, and other air pollution control devices that
may be used to meet the emission limits for all CISWI. Ongoing parametric monitoring
requirements for ESPs, SNCR, dry sorbent injection and activated carbon injection are also
required of all CISWTI units. Stack testing and development of new parameter limits would be
necessary for CISWI that need to make performance improvements to meet the emission limits
and for CISWI that, prior to this action, have not been required to demonstrate compliance with
certain pollutants. Visual emissions tests of ash handling would be required for all subcategories
except kilns on an annual basis. Energy recovery units would be required to continuously
monitor opacity, and units larger than 250 MMBtu/hr would be required to monitor PM
emissions using a PM CEMS. Kilns would be required to continuously monitor Hg emissions
using an Hg CEMS. Any new CISWI would also be required to continuously monitor CO
emissions. Annualized capital/startup costs and operation and maintenance (O&M) costs are
associated with the EG monitoring requirements, EPA Method 22 of Appendix A-7 testing,

initial stack testing, storage of data and reports, and photocopying and postage.



SECTION 3
ECONOMIC IMPACT ANALYSIS

EPA prepares an EIA to provide a measure of the social costs of using resources to
comply with a program (U.S. EPA, 2000). The social costs can then be compared with estimated
social benefits (as presented in Section 5). As noted in EPA’s (2000) Guidelines for Preparing
Economic Analyses, several tools are available to estimate social costs and range from simple
direct compliance cost methods to the development of a more complex market analysis that
estimates market changes (e.g., price and consumption) and economic welfare changes (e.g.,

changes in consumer and producer surplus).

The Office of Air Quality Planning and Standards (OAQPS) adopted a standard market
analysis as described in the Office’s resource manual (U.S. EPA, 1999). The approach uses a
single-period multimarket partial equilibrium model to compare pre-policy market baselines with
expected post-policy market outcomes. The analysis’ time horizon is the short run; for this
analysis, we use the model to approximate baseline conditions for 2016. In this analysis, some
production factors are fixed and some are variable and is distinguished from the very short run
where all factors are fixed and producers cannot adjust inputs or outputs (U.S. EPA, 1999, 5-6).
The intermediate time horizon allows us to capture important transitory stakeholder outcomes.
Key measures in this analysis include industry-level changes in price levels, production and
consumption, jobs, international trade, and social costs (changes in producer and consumer

surplus).
3.1 Partial Equilibrium Analysis (Multiple Markets)

The partial equilibrium analysis develops a market model that simulates how
stakeholders (consumers and industries) might respond to the additional regulatory program

costs. In this section, we provide an overview of the economic model used in the analysis.

3.1.1 Overview

Although several tools are available to estimate social costs, current EPA guidelines
suggest that multimarket models “...are best used when potential economic impacts and equity
effects on related markets might be considerable” and modeling using a computable general
equilibrium model is not available or practical (U.S. EPA, 2000, p. 146). Other guides for
environmental economists offer similar advice (Berck and Hoffmann, 2002; Just, Hueth, and
Schmitz, 2004). Multimarket models focus on “short-run” time horizons and measure a policy’s
near-term or transition costs (U.S. EPA, 1999). Recent studies suggest short-run analyses can

complement full dynamic general equilibrium analysis. For example, Morgenstern and
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colleagues examine carbon price policies with short- and long-term time horizons (Morgenstern
and colleagues, 2004; Ho, Morgenstern, and Shih, 2008). Aldy and Pizer (2009) assess near-term

competitiveness effects of a domestic cap-and-trade program to address stakeholder concerns

about shifts in economic activity and jobs to other countries. A single-period multimarket partial

equilibrium model contains the following features:

Industry sectors and benchmark data set

— All industries aggregated to 100 industry sectors

— asingle benchmark year (2010)'

— estimates of industry employment

Economic behavior

— industries respond to regulatory costs by changing production rates

— market prices rise to reflect higher energy and other non-energy material costs
— customers respond to these price increases and consumption falls

Model scope

— 100 sectors are linked with each other based on their use of energy and other non-
energy materials. For example, the construction industry is linked with the
petroleum, cement, and steel industries and is influenced by price changes that
occur in each sector. The links allow EPA to account for indirect effects the
regulation has on related markets.

— production adjustments influence employment levels
— international trade (imports/exports) behavior considered
Model time horizon (“short run’)

— fixed production resources (e.g., capital) lead to an upward-sloping industry
supply function

— firms cannot alter input mixes; there is no substitution among intermediate
production inputs

— price of labor (i.e., wage) is fixed
— investment and government expenditures are fixed

— Appendix A provides additional details on the behavioral assumptions, data,
parameters, and model equations.

! For this analysis, we use the model to approximate baseline conditions for 2016.
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3.1.2 Economic Impact Analysis Results

3.1.2.1 Market-Level Results

Market-level impacts include price and quantity adjustments including the changes in
international trade (Table 3-1). The Agency’s economic model suggests the average national
market-level variables (prices, production-levels, consumption, international trade) will not
significantly change (e.g., are less than 0.1%). Similar results are present for the Beyond the

MACT floor option and are presented in Table 3-2.

Table 3-1. Market-Level Price and Quantity Changes: 2016 (MACT Floor)

Industry Sector Prices Production Imports Consumption Exports
Energy 0.00243%  —0.00086% 0.00508% —0.00064%  —0.00040%
Nonmanufacturing 0.00239%  —0.00056% 0.00151% —0.00041%  —0.00184%
Manufacturing
Food, beverages, and textiles 0.00068%  —0.00093% 0.00114% -0.00051%  —0.00042%
Lumber, paper, and printing 0.03014%  —0.01259% 0.03070% -0.00727%  —0.02103%
Chemicals 0.00010%  —0.00136% 0.00014% -0.00105%  —0.00010%
Plastics and Rubber 0.00046%  —0.00110% 0.00049% —0.00088%  —0.00045%
Nonmetallic Minerals 0.04871%  —0.01153% 0.01782% —-0.00720%  —0.04026%
Primary Metals 0.00059%  —0.00099% 0.00057% -0.00058%  —0.00056%
Fabricated Metals -0.00015%  —0.00041%  —0.00015% -0.00035%  0.00008%
Machinery and Equipment -0.00007%  —0.00028%  —0.00006% —-0.00019%  0.00012%
Electronic Equipment -0.00004%  —0.00043%  —0.00001% -0.00020%  0.00010%
Transportation Equipment 0.00002%  —0.00019% 0.00004% -0.00011%  —0.00004%
Other 0.00058%  —0.00130% 0.00098% —0.00044%  —0.00054%
Wholesale and Retail Trade -0.00027%  —0.00018%  —0.00018% —0.00018%  0.00020%
Transportation Services —0.00052%  —0.00045%  —0.00026% —0.00031%  0.00043%
Other Services 0.00001%  —0.00018%  —0.00006% —0.00018%  —0.00002%
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Table 3-2. Market-Level Price and Quantity Changes: 2016 (Beyond the MACT Floor)

Industry Sector Prices Production Imports Consumption Exports
Energy 0.00254%  —0.00090% 0.00531% —0.00068%  —0.00042%
Nonmanufacturing 0.00243%  —0.00058% 0.00153% —0.00043%  —0.00187%
Manufacturing
Food, beverages, and textiles 0.00071%  —0.00096% 0.00118% -0.00053%  —0.00044%
Lumber, paper, and printing 0.03158%  —0.01319% 0.03217% —-0.00761%  —0.02204%
Chemicals 0.00022%  —0.00156% 0.00027% —-0.00118%  —0.00021%
Plastics and Rubber 0.00064%  —0.00124% 0.00069% —0.00097%  —0.00063%
Nonmetallic Minerals 0.04872%  —0.01157% 0.01783% —-0.00723%  —0.04027%
Primary Metals 0.00093%  —0.00128% 0.00089% -0.00071%  —0.00088%
Fabricated Metals -0.00010%  —0.00045%  —0.00008% -0.00038%  0.00005%
Machinery and Equipment -0.00006%  —0.00031%  —0.00004% -0.00021%  0.00009%
Electronic Equipment -0.00004%  —0.00046%  —0.00001% -0.00022%  0.00010%
Transportation Equipment 0.00003%  —0.00020% 0.00006% -0.00012%  —0.00006%
Other 0.00063%  —0.00140% 0.00107% —0.00047%  —0.00059%
Wholesale and Retail Trade -0.00029%  —0.00019%  —0.00020% —0.00019%  0.00022%
Transportation Services —0.00055%  —0.00047%  —0.00028% —0.00033%  0.00046%
Other Services 0.00001%  —0.00018%  —0.00006% —0.00018%  —0.00002%

3.1.2.2 Social Cost Estimates

In the short run, 2016, industries are able to pass on $76 million (2008$) the costs to U.S.
households in the form of higher prices (Table 3-3). In 2016, existing U.S. industries’ surplus
falls by $207 million, and the net loss for U.S. stakeholders is $283 million. As U.S. prices rise,
other countries are affected through international trade relationships. Households that buy goods
from the United States experience losses, while industries that sell goods to the United States
benefit; the model estimates a net gain of $3 million. After accounting for international trade
effects, the Agency’s economic model projects the net total surplus loss associated with the rule
is $280 million. Similar results are present for the Beyond the MACT floor option (Table 3-4).

As shown in Figure 3-1, the surplus losses are concentrated in lumber, paper, and printing
(29.0%) and other services (21.8%). The Agency also considered other elements of the
engineering cost analysis that could not be modeled within the multimarket model (e.g., total

annualized cost for new sources). The net effect of the adjustments is approximately $1 million.
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Table 3-3. Distribution of Social Costs (million, 2008$): 2016

Method MACT Floor
Partial Equilibrium Model (Multiple Markets)
Change in U.S. consumer surplus —$76
Change in U.S. producer surplus =$207
Change in U.S. surplus —$283
Direct Compliance Costs Method
Total annualized costs, new sources (not modeled) $1
Change in U.S. Surplus —$284
Net change in rest of world surplus $3
Net change in total surplus —$281
Table 3-4. Distribution of Social Costs (million, 2008%): 2016
Method Beyond the MACT Floor
Partial Equilibrium Model (Multiple Markets)
Change in U.S. consumer surplus -$78
Change in U.S. producer surplus —$220
Change in U.S. surplus —$298
Direct Compliance Costs Method
Total annualized costs, new sources (not modeled) $1

Total annualized cost savings, unknown sources (not modeled)
Change in Total Surplus
Net change in rest of world surplus

Net change in total surplus

Less than $1 million
-$299
$4
—$295
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Figure 3-1. Distribution of Total Surplus Changes by Industry (Total Surplus
Change = $224 million, 2008$) (MACT Floor)

3.1.2.3 Job Effects

In addition to estimating this rule’s social costs and benefits, EPA has estimated the
employment impacts of the final rule based on Morgenstern, Pizer and Shih (2002). A stand-
alone analysis of jobs is not included in a standard cost-benefit analysis. Executive Order
13563, however, states, “Our regulatory system must protect public health, welfare, safety, and
our environment while promoting economic growth, innovation, competitiveness, and job
creation” (emphasis added). Therefore, we have provided this analysis to inform the discussion
of job impacts. EPA continues to explore the relevant theoretical and empirical literature and to

seek public comments in order to ensure that such estimates are as accurate as possible.

From an economic perspective labor is an input into producing goods and services; if
regulation requires that more labor be used to produce a given amount of output, that additional
labor is reflected in an increase in the cost of production. Moreover, when the economy is near
full employment, jobs created in one industry as a result of regulation displace jobs in other
industries. On the other hand, in periods of high unemployment, an increase in labor demand due

to regulation may have a stimulative effect that results in a net increase in overall employment.
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With significant numbers of workers unemployed, the opportunity costs associated with

displacing jobs in other sectors are likely to be much smaller.

For this reason, this RIA looks carefully at a subset of the employment consequences of
this final rule. It is important to note that EPA has estimated only a portion of the employment
effects -- namely, those associated with the direct impacts on employment in the regulated
industry. A full analysis would include estimates of the direct impacts on other industries (e.g.
suppliers of pollution control equipment) as well as the indirect and induced effects on
employment throughout the economy as a whole in response to changes in output and factor

prices.

We expect that the rule’s direct impact on employment will be small. The Agency’s
analysis does not include all the direct effects of this regulation. For example, EPA is currently
exploring ways to quantify the job impacts in the pollution control sector that result from these
and future regulations. Furthermore, we have not quantified the rule’s indirect or induced
impacts. What follows is an overview of the various ways that environmental regulation can
affect employment, followed by a discussion of the estimated impacts of this rule. An

environmental regulation can affect the demand for labor in several ways:

= Direct Effects:

— Increased prices for industry output may reduce the demand for labor:
Environmental regulations increase production costs causing firms to increase
prices; higher prices reduce consumption (and production), thus reducing demand
for labor within the regulated industry. The extent of this effect will depend on
the extent of the price increase and the elasticity of the demand curve.

— Regulated firms demand labor workers to operate and maintain pollution
controls within those firms. Once pollution control equipment is installed,
regulated firms may hire workers to operate and maintain it, just as they would
hire workers to produce more output. The extent of this effect will depend in part
on whether the operation and maintenance of pollution controls are labor
intensive

— Increased demand for pollution control equipment and services: When a
regulation requiring emission reductions is promulgated, affected sources must
immediately place orders for pollution control equipment and services. Filling
these orders will require a scale-up in manufacturing of pollution control
equipment, performance of engineering analyses and significant expenditures for
assembly and installation of such equipment. These activities will be job-creating
during the period before firms must comply with the rule, at which point all
pollution control equipment must be installed and operating.
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Indirect and Induced Effects:

— Environmental regulations create employment in many basic industries. In
addition to the increase in employment in the environmental protection industry
(increased orders for pollution control equipment), environmental regulations also
create employment in industries that provide intermediate goods to the environmental
protection industry. For example, capital expenditures to reduce air pollution involve
the purchase of abatement equipment. The equipment manufacturers, in turn,
order steel, tanks, vessels, blowers, pumps, and chemicals to manufacture and
install the equipment. On the other hand, demand for labor will decrease in sectors
that supply inputs for, or demand the outputs of the regulated industry. None of
these impacts is accounted for in the current analysis. We also do not estimate
employment impacts “induced” by increased output of the environmental
protection sector, or decreased output of the regulated sectors.

The estimated impacts of the final rule on employment in affected sources are based on an
empirically derived relationship reported in Morgenstern, Pizer and Shih (2002), a peer-
reviewed, published study. Estimates of the employment impacts of the capital investments and
other non-recurring requirements of the rule are derived from the cost analysis developed for the
regulation.

Morgenstern, Pizer and Shih (2002): Overview of Conceptual Approach

The fundamental insight of Morgenstern, Pizer and Shih (2002) is that environmental
regulations can be understood as requiring regulated firms to add a new output (environmental
quality) to their product mixes. Although legally compelled to satisfy this new demand, regulated
firms have to finance this additional production with the proceeds of sales of their other (market)
products. Satisfying this new demand requires additional inputs, including labor, and may alter
the relative proportions of labor and capital used by regulated firms in their production

Processces.

Thus, Morgenstern et al., decompose the overall effect of a regulation on employment

into the following three subcomponents:

= The “Demand Effect”: higher production costs raise market prices, reducing
consumption (and production), thereby reducing demand for labor within the
regulated industry

? Richard D. Morgenstern, William A. Pizer, and Jhih-Shyang Shih, Journal of Environmental Economics and
Management | May 2002 | Vol. 43, no. 3 | pp. 412-436.

3 The Morgenstern et al. results rely on industry demand and supply elasticities to determine cost pass-through and
reductions in output..
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= The “Cost Effect”: As production costs increase, plants use more of all inputs,
including labor, to maintain a given level of output. For example, in order to reduce
pollutant emissions while holding output levels constant, regulated firms may require
additional labor;

» The “Factor-Shift Effect”: Regulated firms’ production technologies may be more or
less labor intensive after complying with a regulation (i.e., more/less labor is required
per dollar of output).

Decomposing the overall employment impact of environmental regulation into three
subcomponents clarifies the conceptual relationship between environmental regulation and
employment in regulated sectors, and permitted Morgenstern, et al. to provide an empirical
estimate of the net impact. For present purposes, the net effect is of particular interest, and is the

focus of our analysis.

Morgenstern, Pizer and Shih (2002): Empirical Results

Morgenstern et al. empirically estimate a model for four highly polluting, regulated industries
(pulp and paper, plastics, petroleum refining and steel) to examine the effect of higher abatement
costs from regulation on employment. They conclude that increased abatement expenditures
generally do not cause a significant change in employment. More specifically, their results show
that, on average across the four industries, each additional $1 million spending on pollution
abatement results in a (statistically insignificant) net increase of 1.55 (+/- 2.24) jobs.* “In plastics
and petroleum, [Morgenstern et al] find that increased regulation raises employment by a small
but statistically significant amount: 6.9 and 2.2 jobs per million dollars of regulatory expense,
respectively. In pulp and paper and steel, the estimates are even smaller and insignificantly
different from zero.”” By applying these estimates to pollution abatement costs, we estimated the
net employment effect for major and areas sources to range from -4,100 to +8,500 jobs in the
directly affected sectors with a central estimate of +2,200 (Table 4-3).%’

* These results are similar to Berman and Bui, who find that while sharply increased air quality regulation in Los
Angeles to reduce NOx emissions resulted in large abatement costs they did not result in substantially reduced
employment. "Environmental regulation and labor demand: evidence from the South Coast Air Basin." Journal
of Public Economics 79(2): 265-295.

5 Morgenstern, Pizer and Shih, p. 413.

® Since Morgenstern’s analysis reports environmental expenditures in $1987, we make an inflation adjustment the
engineering cost analysis using GDP implicit price deflator (64.76/108.48) = 0.60)

" Net employment effect = 1.55x $2,400 million x 0.60
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Table 3-5.  Employment Impacts Using Morgenstern, Pizer, Shih (2002) (FTE)

Demand Effect Cost Effect Factor Shift Effect Net Effect
Change in Full-Time Jobs -3.56 2.42 2.68 1.55
per Million Dollars of
Environmental Expenditure®
Standard Error 2.03 1.35 0.83 2.24
EPA estimate —600 400 500 300
—1,300 to +100 +100 to +700 Less than 100 to =500 to +1,000
+900

*Expressed in 1987 dollars. See footnote 7 for inflation adjustment factor used in the analysis.
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Figure 3-2. Employment Impacts Using Morgenstern, Pizer, Shih (2002) (1,000 FTEs)
Limitations of the Analysis

Although the Morgenstern et al. paper provides information about the potential job effects of
environmental protection programs, there are several caveats associated with using those

estimates to analyze the final rule. First, the Morgenstern et al. estimates presented in Table 4-3
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and used in EPA’s analysis represent the weighted average parameter estimates for a set of
manufacturing industries (pulp and paper, plastics, petroleum, and steel). This set of industries
only partially overlaps with the sectors affected by this rule. Second, relying on Morgenstern et
al. implicitly assumes that estimates derived from 1979-1991 data are still applicable. Third, the
methodology used in Morgenstern et al. assumes that regulations affect plants in proportion to
their total costs. In other words, each additional dollar of regulatory burden affects a plant by an
amount equal to that plant's total costs relative to the aggregate industry costs. By transferring
the estimates, EPA assumes a similar distribution of regulatory costs by plant size and that the
regulatory burden does not disproportionately fall on smaller or larger plants. Further,

Morgenstern et al. does not include most indirect effects and all induced effects.



SECTION 4
SMALL ENTITY ANALYSES

The RFA as amended by SBREFA generally requires an agency to prepare a regulatory
flexibility analysis of any rule subject to notice and comment rulemaking requirements under the
Administrative Procedure Act or any other statute, unless the agency certifies that the rule will
not have a significant economic impact on a substantial number of small entities (SISNOSE).
Small entities include small businesses, small governmental jurisdictions, and small not-for-
profit enterprises. EPA assessed the potential small entity economic impacts using a screening
analysis. After reviewing screening analysis results, EPA has determined the promulgated rule
will not have a SISNOSE and presumes that rule is eligible for certification under the RFA as
amended by SBREFA. We provide the factual basis for certification below.

4.1 Small Entity Screening Analysis

4.1.1 Small Businesses

The sectors covered by the rule were identified through lists of small entities provided by
the engineering analysis. Table 4-1 provides a list of the sectors affected (3-digit NAICS) and the

range of SBA size definitions.

Table 4-1. Affected Sectors and Size Standards

2007 Size Standard
NAICS Description (Effective August 22, 2008)

221 Utilities ¢

311 Food Manufacturing 500 to 1,000 employees

321 Wood Product Manufacturing 500 employees

322 Paper Manufacturing 500 to 750 employees

324 Petroleum and Coal Products Manufacturing Typically 500 to 1,500 employees

325 Chemical Manufacturing 500 to 1,000 employees

326 Plastics and Rubber Products Manufacturing Typically 500 to 1,000 employees

337 Furniture and Related Product Manufacturing 500 employees

562 Waste Management and Remediation Services Typically $7 to $14 million in annual receipts

* NAICS codes 221111,221112,221113,221119, 221121, 221122: A firm is small if, including its affiliates, it is
primarily engaged in the generation, transmission, and/or distribution of electric energy for sale and its total
electric output for the preceding fiscal year did not exceed 4 million megawatt hours.
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4.1.2 Small Entity Analysis

Using the information collection effort for facilities with combustion units in the major
source Boiler rule, we identified affected facility names listed as small, traced the ultimate parent
company name to verify the facility was owned by a small business, and collected the most
recent parent company sales and employment figures. As Table 4-2 shows, the average cost-to-
sales ratios for small companies are approximately 3.4% and 3.5% for the MACT Floor and
Beyond the MACT Floor options. The median ratios are 2.2% for the MACT Floor option and
2.3% for the Beyond the MACT Floor option. Each option has 4 entities that have sales test that

exceeds 3%.

Table 4-2. Sales Tests Using Small Companies Identified in the Combustion Survey

Beyond the MACT

Sample Statistic MACT Floor Floor
Mean 3.4% 3.5%
Median 2.2% 2.3%
Maximum 17.3% 17.3%
Minimum —2.4% —2.5%
Ultimate parent company observations 10 10
Ultimate parent company observations with sales 9 9
data
Ultimate parent companies with Sale Tests 4 4
Exceeding 3%

We estimate that there are 88 entities subject to this regulation, of which 10 of them are
considered to be small companies. The small entities directly regulated by the rule are facilities
engaged in industrial or commercial operations, such as paper and paperboard manufacturing and
utility providers. The average cost-to-sales ratios for small companies are below 3.5 percent.
The median ratio is 2.2 percent. Only four entities, which are in 3 different industries, have a
sales test that exceeds 3 percent. For the purposes of this rulemaking, four is not considered a
"substantial number" of small entities.

Although this rule will not have a significant economic impact on a substantial number of
small entities, EPA nonetheless has tried to reduce the impact of this rule on small entities.
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SECTION 5
HUMAN HEALTH BENEFITS OF EMISSIONS REDUCTIONS

The RIA does not include the final engineering costs and emission reductions into this
RIA (see Chapter 2 for more detail on the engineering costs that were not accounted for). We
estimate that incorporating these final estimates would decrease the engineering costs by
approximately 22% and increase the monetized benefits by approximately 4% from those shown
in this RIA.

5.1 Synopsis

In this section, we provide an estimate of the monetized benefits associated with reducing
particulate matter (PM) for the CISWI NSPS and EG. For this rule, the PM reductions are the
result of emission limits on PM, emission limits on PM, s precursors such as NOy and SO,, as
well as ancillary reductions from emission limits on other pollutants. The latter are often referred
to as “co-benefits.” The total PM, s reductions are the consequence of the technologies installed
or waste diversion to meet these multiple limits. These estimates reflect the monetized human
health benefits of reducing cases of morbidity and premature mortality among populations
exposed to the PM; s precursors reduced by this rulemaking. Because we were unable to
monetize the direct benefits associated with reducing HAPs, the monetized benefits estimate is
an underestimate of the total benefits. The extent of this underestimate, whether small or large, is
unknown. Using a 3% discount rate, we estimate the total monetized benefits of the CISWI
NSPS and EG (MACT floor option) to be $340 million to $830 million in the implementation
year (2016). Using a 7% discount rate, we estimate the total monetized benefits of the CISWI
NSPS and EG (MACT floor option) to be $310 million to $750 million in the implementation
year. All estimates are in 2008$ and include any energy disbenefits from additional energy
usage. Due to last minute changes, we were unable to incorporate the final emission reductions
into this RIA. We estimate that incorporating these final estimates would increase the monetized

benefits by approximately 4% from those shown in this RIA.

These estimates reflect EPA’s most current interpretation of the scientific literature (U.S.
EPA, 2009b). Higher or lower estimates of benefits are possible using other assumptions;
examples of this are provided in Figure 5-2. Methodological and time limitations under the
court-ordered schedule prevented EPA from monetizing the benefits from several important
benefit categories, including benefits from reducing hazardous air pollutants, ecosystem effects,
and visibility impairment. The benefits from reducing other air pollutants have not been

monetized in this analysis, including reducing 25,000 tons of carbon monoxide, 470 tons of HCI,
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4.1 tons of lead, 0.95 tons of cadmium, 260 pounds of mercury, and 92 grams of total
dioxins/furans each year. We assess the benefits of these emission reductions qualitatively in this

analysis.

5.2 Calculation of PM, s Human Health Benefits

This rulemaking would reduce emissions of PM; 5, SO, and NO,. Because SOy and NO,
are also precursors to PM; 5, reducing these emissions would also reduce PM; s formation, human
exposure, and the incidence of PM; s-related health effects. For this rule, the PM reductions are
the result of emission limits on PM, emission limits on PM; s precursors such as NOy and SO,, as
well as ancillary reductions from emission limits on other pollutants. The total PM; s reductions
are the consequence of the technologies installed or waste diversion to meet these multiple
limits. Due to analytical limitations, it was not possible to provide a comprehensive estimate of
PM, s-related benefits. Instead, we used the “benefit-per-ton” approach to estimate these benefits
based on the methodology described in Fann, Fulcher, and Hubbell (2009). The key assumptions
are described in detail below. These PM; s benefit-per-ton estimates provide the total monetized
human health benefits (the sum of premature mortality and premature morbidity) of reducing one
ton of PM; 5 (or precursor) from a specified source. EPA has used the benefit per-ton technique
in several previous RIAs, including the recent SO, NAAQS RIA (U.S. EPA, 2010b). Table 5-1

shows the quantified and unquantified benefits captured in those benefit-per-ton estimates.

Table 5-1. Human Health and Welfare Effects of PM; 5

Pollutant / Quantified and Monetized Unquantified Effects
Effect in Primary Estimates Changes in:
PM, 5 Adult premature mortality Subchronic bronchitis cases
Bronchitis: chronic and acute Low birth weight
Hospital admissions: respiratory and Pre-term births
cardiovascular Pulmonary function
Emergency room visits for asthma Nonfatal cardiovascular outcomes other than
Nonfatal heart attacks (myocardial infarction) myocardial infarctions
Lower and upper respiratory illness Chronic respiratory diseases other than chronic
Minor restricted-activity days bronchitis
Work loss days Non-asthma respiratory emergency room visits
Asthma exacerbations (asthmatic population) Visibility
Infant mortality Household soiling

Consistent with the Portland Cement NESHAP (U.S. EPA, 2009a), the PM; 5 benefits
estimates utilize the concentration-response functions as reported in the epidemiology literature,

as well as the 12 functions obtained in EPA’s expert elicitation study as a sensitivity analysis.
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= One estimate is based on the concentration-response (C-R) function developed from
the extended analysis of American Cancer Society (ACS) cohort, as reported in Pope
et al. (2002), a study that EPA has previously used to generate its primary benefits
estimate. When calculating the estimate, EPA applied the effect coefficient as
reported in the study without an adjustment for assumed concentration threshold of
10 pg/m’ as was done in recent (2006-2009) Office of Air and Radiation RIAs.

* One estimate is based on the C-R function developed from the extended analysis of
the Harvard Six Cities cohort, as reported by Laden et al. (2006). This study,
published after the completion of the Staff Paper for the 2006 PM, s NAAQS, has
been used as an alternative estimate in the PM, s NAAQS RIA and PM,; 5 benefits
estimates in RIAs completed since the PM, s NAAQS. When calculating the estimate,
EPA applied the effect coefficient as reported in the study without an adjustment for
assumed concentration threshold of 10 pg/m’ as was done in recent (2006-2009)
RIAs.

= Twelve estimates are based on the C-R functions from EPA’s expert elicitation study
(IEc, 2006; Roman et al., 2008) on the PM; s -mortality relationship and interpreted
for benefits analysis in EPA’s final RIA for the PM, s NAAQS. For that study, twelve
experts (labeled A through L) provided independent estimates of the PM; s -mortality
concentration-response function. EPA practice has been to develop independent
estimates of PM; s -mortality estimates corresponding to the concentration-response
function provided by each of the twelve experts, to better characterize the degree of
variability in the expert responses.

Readers interested in reviewing the general methodology for creating the benefit-per-ton
estimates used in this analysis should consult Fann, Fulcher, and Hubbell (2009). As described in
Fann, Fulcher, and Hubbell (2009), benefit-per-ton estimates are developed for selected
pollutant/source category combinations. The per-ton values calculated therefore apply only to
tons reduced from those specific pollutant/source combinations (e.g., SO, emitted from electric
generating units; NO, emitted from mobile sources). In this analysis, we apply the national
average benefit-per-ton estimate for a 2016 analysis year and multiply it by the corresponding
emission reductions of directly emitted PM, 5. SO, and NOy to quantify the benefits of this rule.
The benefit-per-ton estimates found in Fann, Fulcher, and Hubbell (2009) reflect a specific set of
key assumptions and input data. As we update these underlying assumptions to reflect the
scientific literature, we re-estimate the benefit-per-ton estimates and post the updated estimates
at http://www.epa.gov/air/benmap/bpt.html. In addition, we adjust these estimates to match the

currency year for the costs in this analysis.

These models assume that all fine particles, regardless of their chemical composition, are
equally potent in causing premature mortality because the scientific evidence is not yet
sufficient to allow differentiation of effect estimates by particle type (U.S. EPA, 2009b). Directly



emitted PM, SO,, and NOy are the dominant PM, s precursors affected by this rule. Even though
we assume that all fine particles have equivalent health effects, the benefit-per-ton estimates vary
between precursors because each ton of precursor reduced has a different propensity to form
PM, 5 and a different pattern of transport, resulting geographic distribution of exposure. When
more people are exposed, the benefits per ton are greater. For example, SO, tends to have a
lower benefit-per-ton estimate than direct PM; 5 because sulfate particles formed from SO,
emissions can transport many miles, meaning that higher exposures may occur over areas with
low populations. On the other hand, to the extent that direct PM; 5 emissions occur in high
density population areas, exposures will tend to be higher there, leadi