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SECTION 1
EXECUTIVE SUMMARY

This final action promulgates NESHAP for existing stationary SI RICE with a site rating
of less than or equal to 500 HP located at major sources, and existing stationary SI RICE of any
site rating located at area sources. EPA is finalizing these standards to meet its statutory
obligation to address HAP emissions from these sources under sections 112(d), 112(c)(3) and
112(k) of the CAA. The final NESHAP for stationary RICE will be promulgated under 40 CFR
part 63, subpart ZZZZ, which already contains standards applicable to new and reconstructed
stationary RICE and some existing stationary RICE.

EPA estimates that complying with the final national emission standards for hazardous
air pollutants (NESHAP) for stationary spark-ignition (SI) reciprocating internal combustion
engines (RICE) will have an annualized cost of approximately $253 million per year (2009
dollars) in the year of full implementation of the rule (2013). Using these costs, EPA estimates in
its economic impact analysis that the NESHAP will have limited impacts on the industries
affected and their consumers. Using sales data obtained for affected small entities in an analysis
of the impacts of this rule on small entities, EPA expects that the NESHAP will not result in a
SISNOSE (significant economic impacts for a substantial number of small entities). EPA also
does not expect significant adverse energy impacts based on Executive Order 13211, an
Executive Order that requires analysis of energy impacts for rules such as this one that are
economically significant under Executive Order 12866.

In the year of full implementation (2013), EPA estimates that the total monetized benefits
of the final NESHAP are $510 million to $1.2 billion and $460 million to $1.1 billion, at 3% and
7% discount rates, respectively (Table 1-1). All estimates are in 2009 dollars for the year 2013.
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. The benefits from reducing other air pollutants have not been monetized in this
analysis, including reducing 109,000 tons of carbon monoxide and 6,000 tons of hazardous air
pollutants (HAPs) each year. In addition, ecosystem benefits and visibility benefits have not been
monetized in this analysis.

In the year of full implementation (2013), EPA estimates the net benefits of the final
NESHAP are $250 million to $980 million and $210 million to $860 million, at 3% and 7%
discount rates, respectively (Table 1-1). All estimates are in 2009 dollars for the year 2013. The
final NESHAP is the MACT floor level of control for all major SI RICE non-emergency sources
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and the GACT level of control for area SI RICE sources. We also show results for an alternative
(referred to as Alternative 2) which is more stringent than the final NESHAP for major sources.
In Alternative 2, the MACT level of control is applied to all SI RICE major non-emergency
sources except for four-stroke rich-burn (4SRB) engines of 300-500 horsepower (HP), where the
required level of control is above the MACT floor, and the GACT level of control is applied for
area S| RICE sources.

It should be noted that there is a difference between the annualized social costs
estimated at 3% and 7%. We approximate the annualized social costs with the compliance costs
of the rule for the RIA, as we mention later in Section 5. The annualized compliance costs of the
rule are estimated to be $244 million (2009 dollars) using a 3% interest rate. Thus, the
annualized social costs for a 3% rate are also $244 million using our approximation, and this
estimate is very close to the annualized social cost estimate at a 7% rate.



Table 1-1. Summary of the Monetized Co-Benefits, Social Costs, and Net benefits for the
Final SI RICE NESHAP in 2013 (millions of 2009$)*

3% Discount Rate

7% Discount Rate

Final NESHAP: Major”

Total Monetized Benefits? $8.2 to $20 $74 to $18
Total Social Costs® $88 $88
Net Benefits -$80 to  -$68 -$81 to  -$70
12,500 tons of carbon monoxide
Non-monetized Benefits 1,300 tons of hazardous air pollutants (HAPS)
Ecosystem effects
Visibility impairment
Alternative 2: Major
Total Monetized Benefits? $48 to  $120 $43 to  $110
Total Social Costs® $95 $95
Net Benefits -$47  to  $22 -$52 to  $11
17,800 tons of carbon monoxide
1,400 tons of hazardous air pollutants (HAPS)
Non-monetized Benefits Health effects from NO, and 0zone exposure
Ecosystem effects
Visibility impairment
Final NESHAP: Area’
Total Monetized Benefits? $500 to  $1,200 $450 to  $1,100
Total Social Costs® $166 $166
Net Benefits $330 to  $1,100 $290 to  $930
97,000 tons of carbon monoxide
4,700 tons of hazardous air pollutants (HAPS)
Non-monetized Benefits Health effects from NO, and ozone exposure
Ecosystem effects
Visibility impairment
Final Major and Area Source NESHAP
Total Monetized Benefits? $510 to  $1,200 $460 to  $1,100
Total Social Costs® $253 $253
Net Benefits $250 to  $980 $210 to  $860

Non-monetized Benefits

109,000 tons of carbon monoxide

6,000 tons of hazardous air pollutants (HAPS)
Health effects from NO, and 0zone exposure
Ecosystem effects

Visibility impairment

LAll estimates are for the implementation year (2013), and are rounded to two significant figures.

% The total monetized co-benefits reflect the human health co-benefits associated with reducing exposure to PM, s
through reductions of PM, 5 precursors such as NOx and VOC. It is important to note that the monetized co-
benefits include many but not all health effects associated with PM, 5 exposure. 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 there is no clear scientific evidence that would
support the development of differential effects estimates by particle type.

® The annual compliance costs serve as a proxy for the annual social costs of this rule given the lack of difference

between the two.

*The final NESHAP is the MACT floor level of control for all major SI RICE non-emergency sources, and the GACT

level of control for area SI RICE sources.
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® All of the benefits for area sources are attributable to reductions expected from 4SLB and 4SRB non-emergency
engines above 500 HP.
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SECTION 2
INTRODUCTION

EPA is promulgating NESHAP for existing stationary SI RICE that either are located at
area sources of hazardous air pollutant emissions or that have a site rating of less than or equal to
500 horsepower and are located at major sources of hazardous air pollutant emissions.

The rule is economically significant according to Executive Order 12866. As part of the
regulatory process of preparing these standards, EPA has prepared a regulatory impact analysis
(RI1A). This analysis includes an analysis of impacts to small entities as part of compliance with
the Small Business Regulatory Enforcement Fairness Act (SBREFA) and an analysis of impacts
on energy consumption and production to comply with Executive Order 13211 (Statement of
Energy Effects).

2.1  Organization of this Report

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

= Section 3 presents a profile of the affected industries.

= Section 4 presents a summary of regulatory alternatives considered in the final rule,
and provides the compliance costs of the rule.

= Section 5 describes the estimated costs of the regulation and describes the economic
impact analysis (EIA) methodology and reports market, welfare, and energy impacts.

= Section 6 presents estimated impacts on small entities.
= Section 7 presents the benefits estimates.

= Appendices A and B present technical support documents related to the benefits
estimates
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SECTION 3
INDUSTRY PROFILE

This section provides an introduction to the industries affected by the rule, i.e., industries
in which the spark-ignition (SI) RICE being regulated are found. SI RICE generate electric
power, pump gas or other fluids, or compress air for machinery. The primary non-utility
application of internal combustion (IC) engines is in the natural gas industry to power
compressors used for pipeline transportation, field gathering (collecting gas from wells),
underground storage tanks, and in-gas processing plants. RICEs are separated into three design
classes: 2 cycle (stroke) lean burn, 4-stroke lean burn, and 4-stroke rich burn. Each of these have
design differences that affect both baseline emissions as well as the potential for emissions
control.

These industries include the following:

= electric power generation, transmission, and distribution (NAICS 2211),

= 0il and gas extraction (including marginal wells) (NAICS 211), and

= pipeline transportation of natural gas (NAICS 48621).

These three industries incur over 80 percent of the annualized costs of the rule. The
purpose is to give the reader a general understanding of the economic aspects of the industry;

their relative size, relationships with other sectors in the economy, trends for the industries, and
financial statistics.

3.1 Electric Power Generation, Transmission, and Distribution
3.1.1 Overview

Electric power generation, transmission, and distribution (NAICS 2211) is an industry
group within the utilities sector (NAICS 22). It includes establishments that produce electrical
energy or facilitate its transmission to the final consumer.

From 2002 to 2007, revenues from electric power generation grew about 18% to over
$440 billion ($2007) (Table 3-1).* At the same time, payroll rose about 7% and the number of
employees decreased by around 4%. The number of establishments rose by about 3%. Industrial
production within NAICS 2211 has increased 26% since 1997 (Figure 3-1).

! We provide revenues from electric power generation for the years 2002 and 2007 for these are years of the
Economic Census. We reference data from these Economic Censuses frequently in this industry profile and
show revenues from this industry over this time frame due to availability of such data.
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Electric utility companies have traditionally been tightly regulated monopolies. Since
1978, several laws and orders have been passed to encourage competition within the electricity
market. In the late 1990s, many states began the process of restructuring their utility regulatory
framework to support a competitive market. Following market manipulation in the early 2000s,
however, several states have suspended their restructuring efforts. The majority (58%) of power
generators controlled by combined heat and power (CHP) or independent power producers are
located in states undergoing active restructuring (Figure 3-2).

Table 3-1. Key Statistics: Electric Power Generation, Transmission, and Distribution
(NAICS 2211) ($2007)

2002 2007
Revenue ($10°) 373,309 440,355
Payroll ($10°) 40,842 43,792
Employees 535,675 515,335
Establishments 9,394 9,642

Source: U.S. Census Bureau; American FactFinder; “Sector 22: EC072212: Utilities: Industry Series: Preliminary
Comparative Statistics for the United States (2002 NAICS Basis): 2007 and 2002.” http://factfinder.census.gov
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Figure 3-1.  Industrial Production Index (NAICS 2211)

Source: The Federal Reserve Board. “Industrial Production and Capacity Utilization: Industrial Production” Series
ID: G17/IP_MINING_AND_UTILITY_DETAIL/IP.G2211.S <http://www.federalreserve.gov/datadownload/>.
(January 27, 2010).

3.1.2 Goods and Services Used

In Table 3-2, we use the latest detailed benchmark input-output data report by the Bureau
of Economic Analysis (BEA) (2002) to identify the goods and services used in electric power
generation. As shown, labor and tax requirements represent a significant share of the value of
power generation. Extraction, transportation, refining, and equipment requirements potentially
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Figure 3-2.  Internal Combustion Generators by State: 2006

Source: U.S. Department of Energy, Energy Information Administration. 2007. “2006 EIA-906/920 Monthly Time
Series.”

associated with reciprocating internal combustion engines (oil and gas extraction, pipeline
transportation, petroleum refineries, and turbine manufacturing) represent around 10% of the
value of services.

3.1.3 Business Statistics

The U.S. Economic Census and Statistics of U.S. Businesses (SUSB) programs provide
national information on the distribution of economic variables by industry, location, and size of
business. Throughout this section and report, we use the following definitions:

= Establishment: An establishment is a single physical location where business is
conducted or where services or industrial operations are performed.
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Table 3-2.

Direct Requirements for Electric Power Generation, Transmission, and
Distribution (NAICS 2211): 2002

Direct Requirements

Commodity Commodity Description Coefficients®
V00100 Compensation of employees 20.52%
V00200 Taxes on production and imports, less subsidies 13.71%
211000 Oil and gas extraction 6.16%
212100 Coal mining 5.86%
482000 Rail transportation 3.01%
230301 Nonresidential maintenance and repair 2.83%
486000 Pipeline transportation 1.70%
722000 Food services and drinking places 1.40%
52A000 Monetary authorities and depository credit intermediation 1.39%
541100 Legal services 1.13%

 These values show the amount of the commodity required to produce $1.00 of the industry’s output. The values
are expressed in percentage terms (coefficient x100).

Source: U.S. Bureau of Economic Analysis. 2002. 2002 Benchmark Input-Output Accounts: Detailed Make Table,
Use Table and Direct Requirements Table. Tables 4 and 5.

Receipts: Receipts (net of taxes) are defined as the revenue for goods produced,
distributed, or services provided, including revenue earned from premiums,
commissions and fees, rents, interest, dividends, and royalties. Receipts exclude all
revenue collected for local, state, and federal taxes.

Firm: A firm is a business organization consisting of one or more domestic
establishments in the same state and industry that were specified under common
ownership or control. The firm and the establishment are the same for single-
establishment firms. For each multiestablishment firm, establishments in the same
industry within a state are counted as one firm; the firm employment and annual
payroll are summed from the associated establishments.

Enterprise: An enterprise is a business organization consisting of one or more
domestic establishments that were specified under common ownership or control. The
enterprise and the establishment are the same for single-establishment firms. Each
multiestablishment company forms one enterprise; the enterprise employment and
annual payroll are summed from the associated establishments. Enterprise size
designations are determined by the summed employment of all associated
establishments.
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In 2002, Texas had almost 1,000 power establishments, while California, Georgia, and
Ohio all had between 400 and 500 (Figure 3-3). Hawaii, Nebraska, and Rhode Island all had
fewer than 20 establishments in their states.

Establishments by State

[ ] tessthan 100
[ ] 100-109
[ 200- 349
|
- More than 500

Figure 3-3. 2002 Regional Distribution of Establishments: Electric Power Generation,
Transmission, and Distribution Industry (NAICS 2211)

Source: U.S. Census Bureau; generated by RTI International; using American FactFinder; “Sector 22: Utilities:
Geographic Area Series: Summary Statistics: 2002.” <http://factfinder.census.gov>; (November 10, 2008)..

As shown in Table 3-3, the four largest firms owned over 1,200 establishments and
accounted for about 16% of total industry receipts/revenue. The 50 largest firms accounted for
almost 6,000 establishments and about 78% of total receipts/revenue.

Investor-owned energy providers accounted for only 2% of retail electricity sold in the
United States in 2008 (Table 3-4). In 2008, investor-owned energy provider companies with less
than 50% of their assets regulated were unprofitable overall, while other companies in this
category were profitable. (Table 3-5). In 2008, enterprises within NAICS 2211 had a pre-tax
profit margin of 8.1% (Table 3-6).

In 2002, about 82% of firms generating, transmitting, or distributing electric power had
receipts of under $50 million (Table 3-7). However, these firms accounted for only 11% of
employment, with 89% of employees working for firms with revenues in excess of $100 million.
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Table 3-3. Firm Concentration for Electric Power Generation, Transmission, and
Distribution (NAICS 2211): 2002

Receipts/Revenue

Percentage Number of Employees per

Commodity Establishments ~ Amount ($10°) of Total Employees Establishment
All firms 9,394 $325,028 100.0% 535,675 57
4 largest firms 1,260 $52,349 16.1% 68,432 54
8 largest firms 2,566 $95,223 29.3% 151,575 59
20 largest firms 3,942 $173,207 53.3% 271,393 69
50 largest firms 5,887 $253,015 77.8% 408,021 69

Source: U.S. Census Bureau; generated by RTI International; using American FactFinder; “Sector 22: Utilities:
Subject Series—Estab & Firm Size: Concentration by Largest Firms for the United States: 2002.”
<http://factfinder.census.gov>; (November 21, 2008).
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Table 3-4. United States Retail Electricity Sales Statistics: 2008

Full-Service Providers

Other Providers

Item Investor-Owned Public Federal Cooperative  Facility | Energy Delivery Total

Number of entities 3 62 1 25 1 NA NA 92
Number of retail customers 46,985 2,160,220 36 940,697 1 NA NA 3,147,939
Retail sales (10° megawatthours) 2,257 70,303 9,625 21,868 117 NA NA 104,170
Percentage of retail sales 2 67 9 21 0 — — 100
Revenue from retail sales ($10°) 113 5,934 473 1,994 6 NA NA 8,520
Percentage of revenue 1.33 69.65 5.55 23.41 0.07 — — 100
Average retail price (cents/kwWh) 5.01 8.44 491 9.12 5.25 NA NA 8.18

Source: U.S. Department of Energy, Energy Information Administration. 2009. “State Electricity Profiles 2008.” DOE/EIA-0348(01)/2. p. 260. <

http://www.eia.doe.gov/cneaf/electricity/st_profiles/sep2008.pdf>.



Table 3-5. FY 2007 Financial Data for 70 U.S. Shareholder-Owned Electric Utilities

Profit Margin Net Income Operating Revenues
Investor-Owned Utilities 4.81% $20,677 $430,037
Regulated® 7.25% $12,129 $167,194
Mostly regulated” 8.50% $17,704 $208,288
Diversified® -16.78% -$9,156 $54,554

% 80%+ of total assets are regulated.
> 509% to 80% of total assets are regulated.
¢ Less than 50% of total assets are regulated.

Source: Edison Electric Institute. “Income Statement: Q4 2008 Financial Update. Quarterly Report of the U.S.
Shareholder-Owned Electric Utility Industry.” <http://www.eei.org>.

Table 3-6. Aggregate Tax Data for Accounting Period 7/07-6/08: NAICS 2211

Number of enterprises® 1,187
Total receipts (10°) $361,177,861
Net sales(10%) $328,017,143
Profit margin before tax 8.1%
Profit margin after tax 5.4%

% Includes corporations with and without net income.

Source: Internal Revenue Service, U.S. Department of Treasury. 2010. “Corporation Source Book: Data Files 2004—
2007.” <http://www.irs.gov/taxstats/article/0,,id=167415,00.html>; (May 2, 2010). 3.2.2 Goods and Services
Used.

3-9



0T-€

Table 3-7. Key Enterprise Statistics by Receipt Size for Electric Power Generation, Transmission, and Distribution (NAICS

2211): 2002
Owned by Enterprises with
100- 500- 1,000- 5,000,000- 10,000- 50,000-
All 099K  4999K  999.9K  4,999.9K 9,999,999K <10,000K  49,999K 99,999K  100,000K+
Variable Enterprises Receipts Receipts Receipts Receipts Receipts Receipts Receipts Receipts Receipts

Firms 1,756 129 250 80 232 205 896 538 112 210
Establishments 9,493 129 250 85 245 262 971 978 403 7,141
Employment 515,769 429 834 3,139 2,712 5,620 12,734 31,573 14,858 456,604
Receipts ($10°) $320,502,670  $5,596 $63,339  $57,363  $627,414 $1,472,405 $2,226,117 $12,171,098 $7,607,166 $298,498,289
Receipts/firm ($10°%) $182,519 $43 $253 $717 $2,704 $7,182 $2,485 $22,623 $67,921  $1,421,420
Receipts/establishment

($10%) $33,762 $43 $253 $675 $2,561 $5,620 $2,293 $12,445 $18,876 $41,801
Receipts/employment

% $621,407 $13,044 $75,946  $18,274  $231,347 $261,994  $174,817 $385,491  $511,991 $653,736

Source: U.S. Census Bureau. 2008. “Firm Size Data from the Statistics of U.S. Businesses: U.S. All Industries Tabulated by Receipt Size: 2002.”
<http://www.census.gov/csd/sush/susb02.htm>.



3.2 Oil and Gas Extraction

3.2.1 Overview

Oil and gas extraction (NAICS 211) is an industry group within the mining sector
(NAICS 21). It includes establishments that operate or develop oil and gas field properties
through such activities as exploring for oil and gas, drilling and equipping wells, operating on-
site equipment, and conducting other activities up to the point of shipment from the property.

Oil and gas extraction consists of two industries: crude petroleum and natural gas
extraction (NAICS 211111) and natural gas liquid extraction (NAICS 211112). Crude petroleum
and natural gas extraction is the larger industry; in 2002, it accounted for 93% of establishments
and 75% of oil and gas extraction revenues.

Industrial production in this industry is particularly sensitive to hurricanes in the Gulf
Coast. In September of both 2005 and 2008, production dropped 14% from the previous month.
However, production is currently 3% higher than it was in 2002 (Figure 3-4).

From 2002 to 2007, revenues from crude petroleum and natural gas extraction (NAICS
211111) grew over 117% to almost $215 billion ($2007) (Table 3-8). At the same time, payroll
grew 55% and the number of employees grew by 48%. The number of establishments dropped
by over 17%; as a result, the average establishment revenue increased by 162%. Materials costs
were approximately 18% of revenue over the period.

From 2002 to 2007, revenue from natural gas liquid extraction (NAICS 211112) grew
over 26% to about $42 billion (Table 3-9). At the same time, payroll dropped 18% and the
number of employees dropped by 24%. The number of establishments dropped by 43%, resulting
in an increase of revenue per establishment of about 122%.

3.2.2 Goods and Services Used

The oil and gas extraction industry has similar labor and tax requirements as the electric
power generation sector. Extraction, support, power, and equipment requirements potentially
associated with RICE (oil and gas extraction, support activities, electric power generation,
machinery and equipment rental and leasing, and pipeline transportation) represent around 8% of
the value of services (Table 3-10).
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Figure 3-4.  Industrial Production Index (NAICS 211)

Source: The Federal Reserve Board. “Industrial Production and Capacity Utilization: Industrial Production” Series
ID: G17/IP_MINING_AND_UTILITY_DETAIL/IP.G211.S <http://www.federalreserve.gov/datadownload/>.
(January 27, 2010).

Table 3-8. Key Statistics: Crude Petroleum and Natural Gas Extraction (NAICS 211111):

($2007)
2002 2007
Revenue ($10°) $98,667 $214,198
Payroll ($10°) $5,785 $8,980
Employees 94,886 140,160
Establishments 7,178 5,956

Sources: U.S. Census Bureau; generated by RTI International; using American FactFinder; “Sector 21: Mining:
Industry Series: Historical Statistics for the Industry: 2002 and 1997.” <http://factfinder.census.gov>;
(November 26, 2008).

U.S. Census Bureau; generated by RTI International; using American FactFinder; “Sector 21: EC072111: Mining:
Industry Series: Detailed Statistics by Industry for the United States: 2007 ” <http://factfinder.census.gov>;
(April 27, 2010).
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Table 3-9. Key Statistics: Natural Gas Liquid Extraction (NAICS 211112) ($2007)

2002 2007
Revenue ($10°) $33,579 $42,363
Payroll ($10°) $607 $501
Employees 9,693 7,343
Establishments 511 291

Sources: U.S. Census Bureau; generated by RTI International; using American FactFinder; “Sector 21: Mining:
Industry Series: Historical Statistics for the Industry: 2002 and 1997.” <http://factfinder.census.gov>;
(November 26, 2008).

U.S. Census Bureau; generated by RTI International; using American FactFinder; “Sector 21: EC072111: Mining:
Industry Series: Detailed Statistics by Industry for the United States: 2007 ” <http://factfinder.census.gov>;
(April 27, 2010).

Table 3-10. Direct Requirements for Oil and Gas Extraction (NAICS 211): 2002

Direct Requirements

Commodity Commodity Description Coefficients®
V00200 Taxes on production and imports, less subsidies 8.93%
V00100 Compensation of employees 6.67%
230301 Nonresidential maintenance and repair 6.36%
211000 Oil and gas extraction 1.91%
213112 Support activities for oil and gas operations 1.51%
221100 Electric power generation, transmission, and distribution 1.47%
541300 Architectural, engineering, and related services 1.24%
532400 Commercial and industrial machinery and equipment rental and leasing 1.20%
33291A Valve and fittings other than plumbing 1.10%
541511 Custom computer programming services 0.99%

 These values show the amount of the commodity required to produce $1.00 of the industry’s output. The values
are expressed in percentage terms (coefficient x100).

Source: U.S. Bureau of Economic Analysis. 2002. 2002 Benchmark Input-Output Accounts: Detailed Make Table,
Use Table and Direct Requirements Table. Tables 4 and 5.

3.2.3 Business Statistics

The U.S. Economic Census and SUSB programs provide national information on the
distribution of economic variables by industry, location, and size of business. Throughout this
section and report, we use the following definitions:

= Establishment: An establishment is a single physical location where business is
conducted or where services or industrial operations are performed.
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= Receipts: Receipts (net of taxes) are defined as the revenue for goods produced,
distributed, or services provided, including revenue earned from premiums,
commissions and fees, rents, interest, dividends, and royalties. Receipts exclude all
revenue collected for local, state, and federal taxes.

= Firm: A firm is a business organization consisting of one or more domestic
establishments in the same state and industry that were specified under common
ownership or control. The firm and the establishment are the same for single-
establishment firms. For each multiestablishment firm, establishments in the same
industry within a state are counted as one firm; the firm employment and annual
payroll are summed from the associated establishments.

= Enterprise: An enterprise is a business organization consisting of one or more
domestic establishments that were specified under common ownership or control. The
enterprise and the establishment are the same for single-establishment firms. Each
multiestablishment company forms one enterprise; the enterprise employment and
annual payroll are summed from the associated establishments. Enterprise size
designations are determined by the summed employment of all associated
establishments.

In 2002, Texas had almost 2,500 crude petroleum and natural gas extraction
establishments, Oklahoma had about 900, and every other state had under 400 (Figure 3-5).
Twenty-two states had fewer than 10 establishments. Similarly, Texas had 830 natural gas liquid
extraction establishments, Oklahoma had 41, Louisiana had 37, and every other state had under
25 (Figure 3-6). Only seven states had 10 or more establishments, and 24 had no establishments.

According to the SUSB, 89% of crude petroleum and natural gas extraction firms had
fewer than 500 employees in 2002 (Table 3-11). Sixty-three percent of natural gas liquid
extraction firms had fewer than 500 employees in 2002 (Table 3-12).

Enterprises within this industry generated $193 billion in total receipts in 2008. Including
those enterprises without net income, the industry averaged an after-tax profit margin of 8.5%
(Table 3-13).
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Establishments by State
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Figure 3-5. 2002 Regional Distribution of Establishments: Crude Petroleum and Natural
Gas Extraction Industry (NAICS 211111)

Source: U.S. Census Bureau; generated by RTI International; using American FactFinder; “Sector 21: Mining:
Geographic Area Series: Industry Statistics for the State or Offshore Areas: 2007.” <http://factfinder.census.gov>;
(January 27, 2010).
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Establishments by State
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Figure 3-6. 2002 Regional Distribution of Establishments: Natural Gas Liquid

Extraction Industry (NAICS 211112)
Source: U.S. Census Bureau; generated by RTI International; using American FactFinder; “Sector 21: Mining:
Geographic Area Series: Industry Statistics for the State or Offshore Areas: 2007.” <http://factfinder.census.gov>;
(January 27, 2010).
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Table 3-11. Key Enterprise Statistics by Employment Size for Crude Petroleum and
Natural Gas Extraction (NAICS 211111): 2002

Owned by Enterprises with

Al 1-20 20-99  100-499  500-749 750-999  1,000-1,499

Variable Enterprises Employees Employees Employees Employees  Employees  Employees
Firms 6,238 5,130 348 85 11 11 5
Establishments 7,135 5,185 449 254 37 63 25
Employment 76,794 5,825 5,171 2,757 Not disclosed Not disclosed Not disclosed
Receipts ($10°) $88,388,300 $2,353,181 $2,559,239 $2,051,860 Not disclosed Not disclosed Not disclosed
Receipts/firm ($103) $14,169 $459 $7,354 $24,140 Not disclosed Not disclosed Not disclosed
Receipts/establishment $12,388 $454 $5,700 $8,078 Not disclosed Not disclosed Not disclosed

($10%)
Receipts/employment ($) $1,150,979  $403,980  $494,921  $744,236 Not disclosed Not disclosed Not disclosed

Source: U.S. Census Bureau. 2008a. Firm Size Data from the Statistics of U.S. Businesses: U.S. Detail Employment
Sizes: 2002. http://www?2.census.gov/csd/susb/2002/02us_detailed%20sizes_6digitnaics.txt.

Table 3-12. Key Enterprise Statistics by Employment Size for Crude Natural Gas Liquid
Extraction (NAICS 211112): 2002

Owned by Enterprises with

All 1-20 20-99 100-499 500-749 750-999 1,000-1,499
Variable Enterprises  Employees Employees Employees Employees Employees Employees

Firms 113 54 7 10 2 1 2
Establishments 494 54 7 38 23 1 6
Employment 11,486 65 Not disclosed 241 Notdisclosed Notdisclosed Not disclosed
Receipts ($10°) $72,490,930 $13,862 Not disclosed $383,496 Notdisclosed Not disclosed  Not disclosed
Receipts/firm ($10°) $641,513 $257 Not disclosed $38,350 Not disclosed  Not disclosed  Not disclosed
Receipts/establishment $146,743 $257 Not disclosed $10,092 Not disclosed  Not disclosed  Not disclosed

($10°)
Receipts/employment ($) $6,311,242  $213,262 Not disclosed ~ $1,591,270 Not disclosed  Not disclosed  Not disclosed

Source: U.S. Census Bureau. 2008a. Firm Size Data from the Statistics of U.S. Businesses: U.S. Detail Employment
Sizes: 2002. <http://www?2.census.gov/csd/sushb/2002/02us_detailed%20sizes_6digitnaics.txt>.

3.2.4 Case Study: Marginal Wells

To provide additional context for understanding energy sectors that use reciprocating
internal combustion engines, we examine one segment of the oil and gas sector: marginal wells.
This industry includes small-volume wells that are mature in age, are more difficult to extract oil
or natural gas from than other types of wells, and generally operate at very low levels of
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Table 3-13. Aggregate Tax Data for Accounting Period 7/07—6/08: NAICS 211

Number of enterprises? 19,441
Total receipts (10%) $193,230,241
Net sales(10%) $166,989,539
Profit margin before tax 12.9%
Profit margin after tax 8.5%

# Includes corporations with and without net income.

Source: Internal Revenue Service, U.S. Department of Treasury. 2010. “Corporation Source Book: Data Files 2004-
2007.” <http://www.irs.gov/taxstats/article/0,,id=167415,00.html>; (May 2, 2010).

profitability. As a result, well operations can be quite responsive to small changes in the benefits
and costs of their operation.

In 2007, there were approximately 400,000 marginal oil wells and 320,000 marginal gas
wells (Interstate Oil and Gas Compact Commission [IOGCC], 2008). These wells provide the
United States with 4% of all oil and 8% of all natural gas consumed (I0GCC, 2008). Data for
2007 show that revenue from the over 700,000 wells was approximately $30.6 billion
(Table 3-14).

Table 3-14. Reported Gross Revenue Estimates from Marginal Wells: 2007

Production from Estimated Gross

Well Type Number of Wells Marginal Wells Revenue ($10°)
Oil 396,537 291.067592 MMbbls $18.6
Natural gas 322,160 1763.592746 MCF $12.0
Total 718,697 $30.6

Source: Interstate Oil & Gas Compact Commission. 2008. “Marginal Wells: Fuel for Economic Growth.” Available
at <http://iogcc.publishpath.com/Websites/iogcc/pdfs/2007-Marginal-Well-Report.pdf>.

Historical data show marginal oil production fluctuated between 1997 and 2007,
reflecting the industry’s sensitivity to changes in economic conditions of fuel markets (see
Figure 3-7). In contrast, the number of marginal gas wells has continually increased during the
past decade; the IOGCC estimates that daily production levels from these wells reached a
10-year high in 2005. Although we have been unable to find data on what fraction of these
marginal wells are operated by small businesses, the IOGCC states that many are run by “mom
and pop operators” (IOGCC, 2007).
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Figure 3-7.  Trends in Marginal Oil and Gas Production: 1997 to 2006

Source: Interstate Oil & Gas Compact Commission. 2008. “Marginal Wells: Fuel for Economic Growth.” Available
at < http://iogcc.publishpath.com/Websites/iogcc/pdfs/2008-Marginal-Well-Report.pdf>.

3.3  Pipeline Transportation of Natural Gas

3.3.1 Overview

Pipeline transportation of natural gas (NAICS 48621) is an industry group within the
transportation and warehousing sector (NAICS 48-49), but more specifically in the pipeline
transportation subsector (486). It includes the transmission of natural gas as well as the
distribution of the gas through a local network to participating businesses.

From 2002 to 2007, natural gas transportation revenues fell by 29% to just over $16
billion ($2007) (Table 3-15). At the same time, payroll decreased by 14%, while the number of
paid employees decreased by nearly 25%. The number of establishments also fell by 8% from
1,701 establishments in 2002 to 1,560 in 2007.

3.3.2 Goods and Services Used

The BEA reports pipeline transportation of natural gas only for total pipeline
transportation (3-digit NAICS 486). In addition to pipeline transportation of natural gas (NAICS
4862), this industry includes pipeline transportation of crude oil (NAICS 4861) and other
pipeline transportation (NAICS 4869). However, the BEA data are likely representative of the
affected sector since pipeline transportation of natural gas accounts for 60% of NAICS 486
establishments and 66% of revenues (Figures 1-8 and 1-9).
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Table 3-15. Key Statistics: Pipeline Transportation of Natural Gas (NAICS 48621) ($2007)

Year 1997 2002

Revenue ($10° 22,964 16,368
Payroll ($10°) 2,438 2,086
Employees 32,542 24,519
Establishments 1,701 1,560

Sources: U.S. Census Bureau; generated by RTI International; using American FactFinder; “Sector 48:
Transportation and Warehousing: Industry Series: Comparative Statistics for the United States (1997 NAICS
Basis): 2002 and 1997. <http://factfinder.census.gov>; (December 12, 2008).

U.S. Census Bureau; generated by RTI International; using American FactFinder; “Sector 48: EC0748I1:
Transportation and Warehousing: Industry Series: Preliminary Summary Statistics for the United States: 2007.”
http://factfinder.census.gov (January 27, 2010).
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Figure 3-8.  Distribution of Establishments within Pipeline Transportation (NAICS 486)

Source: U.S. Census Bureau; generated by RTI International; using American FactFinder; “Sector 48:
Transportation and Warehousing: Industry Series: Summary Statistics for the United States: 2002
<http://factfinder.census.gov>; (January 27, 2010).

In Table 3-16, we use the latest detailed benchmark input-output data report by the BEA
(2002) to identify the goods and services used by pipeline transportation (NAICS 486). As
shown, labor, refineries, and maintenance requirements represent significant share of the cost
associated with pipeline transportation. Power and equipment requirements potentially associated
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with reciprocating internal combustion engines (electric power generation and distribution)
represent less than 2% of the value of services.
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Figure 3-9.  Distribution of Revenue within Pipeline Transportation (NAICS 486)

Source: U.S. Census Bureau; generated by RTI International; using American FactFinder; “Sector 48:
Transportation and Warehousing: Industry Series: Summary Statistics for the United States: 2002”
<http://factfinder.census.gov>; (January 27, 2010).

3.3.3 Business Statistics

The pipeline transportation of natural gas is clearly concentrated in the two states closest
to the refineries in the Gulf of Mexico. In 2002, Texas and Louisiana contributed to 31% of all
pipeline transportation establishments in the United States (Figure 3-10) and 41% of all U.S.
revenues. Other larger contributors with over 50 establishments in their states include Oklahoma,
Pennsylvania, Kansas, Mississippi, and West Virginia.

According to 2002 U.S. Census data, about 86% of transportation of natural gas
establishments were owned by corporations and about 8% were owned by individual
proprietorships. About 6% were owned by partnerships (Figure 3-11). As shown in Table 3-17,
the four largest firms accounted for nearly half of the establishments, and just over half, 51%, of
total revenue. The 50 largest firms accounted for over 1,354 establishments and about 99% of
total revenue. The average number of employees per establishment was approximately 17 across
all groups of firms.
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Enterprises within pipeline transportation (NAICS 486) generated $11.1 billion in total
receipts in 2008. Including those enterprises without net income, the industry averaged an after-
tax profit margin of 9.6% (Table 3-18).

Table 3-16. Direct Requirements for Pipeline Transportation (NAICS 486): 2002

Direct
Requirements

Commodity Commodity Description Coefficients®
V00100 Compensation of employees 14.78%
324110 Petroleum refineries 13.55%
230301 Nonresidential maintenance and repair 6.07%
211000 Oil and gas extraction 4.94%
333415 Air conditioning, refrigeration, and warm air heating equipment 4.40%

manufacturing
561300 Employment services 4.26%
5416A0 Environmental and other technical consulting services 3.04%
541300 Architectural, engineering, and related services 3.04%
420000 Wholesale trade 2.79%
332310 Plate work and fabricated structural product manufacturing 2.72%
5419A0 All other miscellaneous professional, scientific, and technical services 2.48%
524100 Insurance carriers 2.38%
531000 Real estate 2.33%
52A000 Monetary authorities and depository credit intermediation 1.76%
V00200 Taxes on production and imports, less subsidies 1.41%
541100 Legal services 1.19%
221100 Electric power generation, transmission, and distribution 1.13%

® These values show the amount of the commaodity required to produce $1.00 of the industry’s output. The values
are expressed in percentage terms (coefficient x100).

Source: U.S. Bureau of Economic Analysis. 2002. 2002 Benchmark Input-Output Accounts: Detailed Make Table,
Use Table and Direct Requirements Table. Tables 4 and 5.

The 2002 SUSB shows that 47% of all firms in this industry made under $5 million in
revenue. Enterprises with revenue over $100 million provided an overwhelming share of
employment in this industry (98%) (Table 3-19).
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Figure 3-10. 2002 Regional Distribution of Establishments: Pipeline Transportation
(NAICS 486)

Source: U.S. Census Bureau; generated by RTI International; using American FactFinder; “Sector 48-49:
Geographic Distribution—Pipeline transportation of natural gas: 2002. <http://factfinder.census.gov>; (November

10, 2008).
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Figure 3-11. Share of Establishments by Legal Form of Organization in the Pipeline
Transportation of Natural Gas Industry (NAICS 48621): 2002
Source: U.S. Census Bureau; generated by RTI International; using American FactFinder; “Sector 48-49:

Transportation and Warehousing: Subject Series—Estab & Firm Size: Legal Form of Organization for the United
States: 2002. <http://factfinder.census.gov>; (December 12, 2008).
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Table 3-17. Firm Concentration for Pipeline Transportation of Natural Gas (NAICS
48621): 2002

Receipts/Revenue

Percentage of Number of Employees per

Commodity Establishments ~ Amount ($10°) Total Employees Establishment
All firms 1,431 $14,797 100% 23,677 16.5
4 largest firms 698 $7,551 51% 11,814 16.9
8 largest firms 912 $10,059 68% 15,296 16.8
20 largest firms 1,283 $13,730 93% 21,792 17.0
50 largest firms 1,354 $14,718 99% 23,346 17.2

Source: U.S. Census Bureau; generated by RTI International; using American FactFinder; “Sector 48:
Transportation and Warehousing: Subject Series—Estab & Firm Size: Concentration by Largest Firms for the
United States: 2002” <http://factfinder.census.gov>; (December 12, 2008).

Table 3-18. Aggregate Tax Data for Accounting Period 7/07-6/08: NAICS 486

Number of enterprises® 321
Total receipts (10°) 811,062,608
Net sales (10°) $10210,083
Profit margin before tax 13.2%
Profit margin after tax 9.6%

# Includes corporations with and without net income.

Source: Internal Revenue Service, U.S. Department of Treasury. 2010. “Corporation Source Book: Data Files 2004-
2007.” <http://www.irs.gov/taxstats/article/0,,id=167415,00.html>; (May 2, 2010).
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Table 3-19. Key Enterprise Statistics by Receipt Size for Pipeline Transportation of Natural Gas (NAICS 48621): 2002

Owned by Enterprises with

100~ 1,000- 5,000,000~ 10,000~ 50,000~
All 0-99K 499.9K  500-999.9K  4,999.9K  9,999,999K <10,000K  49,999K  99,999K  100,000K+
Variable Enterprises  Receipts Receipts Receipts Receipts Receipts Receipts  Receipts  Receipts Receipts

Firms 154 8 32 10 22 6 78 11 4 61
Establishments 1,936 8 32 10 22 7 79 21 4 1,832
Employment 37,450 15 58 69 138 88 368 216 274 36,592
Receipts ($10°) $35,896,535 $524 $8,681 $7,451 $46,429 $40,967 $104,052  $188,424 $154,384 $35,449,675
Receipts/firm ($10°%) $233,094 $66 $271 $745 $2,110 $6,828 $1,334 $17,129 $38,596 $581,142
Receipts/establishment $18,542 $66 $271 $745 $2,110 $5,852 $1,317 $8,973 $38,596 $19,350
($10%)
Receipts/employment $958,519 $34,933 $149,672  $107,986 $336,442 $465,534 $282,750  $872,333  $563,445 $968,782
®)

Source: U.S. Census Bureau. 2008b. Firm Size Data from the Statistics of U.S. Businesses, U.S. All Industries Tabulated by Receipt Size: 2002.

http://wwwz2.census.gov/csd/susb/2002/usalli_r02.xIs.



SECTION 4
REGULATORY ALTERNATIVES, COSTS, AND EMISSION IMPACTS

4.1 Background

This action promulgates NESHAP for existing stationary SI RICE with a site rating of
less than or equal to 500 HP located at major sources, and existing stationary SI RICE of any site
rating located at area sources. EPA is finalizing these standards to meet its statutory obligation to
address HAP emissions from these sources under sections 112(d), 112(c)(3) and 112(k) of the
CAA. The final NESHAP for stationary RICE will be promulgated under 40 CFR part 63,
subpart ZZZZ, which already contains standards applicable to new and reconstructed stationary
RICE and some existing stationary RICE.

EPA promulgated NESHAP for existing, new, and reconstructed stationary RICE greater
than 500 HP located at major sources on June 15, 2004 (69 FR 33474). EPA promulgated
NESHAP for new and reconstructed stationary RICE that are located at area sources of HAP
emissions and for new and reconstructed stationary RICE that have a site rating of less than or
equal to 500 HP that are located at major sources of HAP emissions on January 18, 2008 (73 FR
3568). On March 3, 2010, EPA promulgated NESHAP for existing stationary compression
ignition (CI) RICE with a site rating of less than or equal to 500 HP located at major sources,
existing non-emergency ClI engines with a site rating greater than 500 HP at major sources, and
existing stationary CI RICE of any site rating located at area sources (75 FR 9674).

4.2  Summary of the Final Rule

4.2.1 What Is the Source Category Regulated by the Final Rule?

The final rule addresses emissions from existing stationary S| engines less than or equal
to 500 HP located at major sources and all existing stationary Sl engines located at area sources.
A major source of HAP emissions is generally a stationary source that emits or has the potential
to emit 10 tons per year or more of any single HAP or 25 tons per year or more of any
combination of HAP. An area source of HAP emissions is a stationary source that is not a major
source.

This action revises the regulations at 40 CFR part 63, subpart ZZZZ. Through this action,
we are adding to 40 CFR part 63, subpart ZZZZ requirements for: existing Sl stationary RICE
less than or equal to 500 HP located at major sources of HAP and existing Sl stationary RICE
located at area sources of HAP.
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4.2.1.1 Existing Stationary SI RICE <500 HP at Major Sources of HAP

This action revises 40 CFR part 63, subpart ZZZZ, to address HAP emissions from
existing stationary SI RICE less than or equal to 500 HP located at major sources of HAP. For
stationary engines less than or equal to 500 HP at major sources, EPA must determine what is the
appropriate maximum achievable control technology (MACT) for those engines under sections
112(d)(2) and (d)(3) of the CAA.

EPA has divided stationary SI RICE less than or equal to 500 HP located at major
sources of HAP into the following subcategories:

= Non-emergency 2-stroke lean burn (2SLB) stationary SI RICE 100-500 HP;
= Non-emergency 4-stroke lean burn (4SLB) stationary SI RICE 100-500 HP;
= Non-emergency 4-stroke rich burn (4SRB) stationary SI RICE 100-500 HP;
= Non-emergency landfill and digester gas stationary SI RICE 100-500 HP;
= Non-emergency stationary SI RICE <100 HP; and
= Emergency stationary SI RICE.

4.2.1.2 Existing Stationary SI RICE at Area Sources of HAP

This action revises 40 CFR part 63, subpart ZZZZ, in order to address HAP emissions
from existing stationary SI RICE located at area sources of HAP. Section 112(d) of the CAA
requires EPA to establish NESHAP for both major and area sources of HAP that are listed for
regulation under CAA section 112(c). As noted above, an area source is a stationary source that
IS not a major source.

Section 112(k)(3)(B) of the CAA calls for EPA to identify at least 30 HAP that, as a
result of emissions of area sources, pose the greatest threat to public health in the largest number
of urban areas. EPA implemented this provision in 1999 in the Integrated Urban Air Toxics
Strategy (64 FR 38715, July 19, 1999). Specifically, in the Strategy, EPA identified 30 HAP that
pose the greatest potential health threat in urban areas, and these HAP are referred to as the “30
urban HAP.” Section 112(c)(3) of the CAA requires EPA to list sufficient categories or
subcategories of area sources to ensure that area sources representing 90 percent of the emissions
of the 30 urban HAP are subject to regulation. EPA implemented these requirements through the
Integrated Urban Air Toxics Strategy (64 FR 38715, July 19, 1999). The area source stationary
engine source category was one of the listed categories. A primary goal of the Strategy is to
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achieve a 75 percent reduction in cancer incidence attributable to HAP emitted from stationary
sources.

Under CAA section 112(d)(5), EPA may elect to promulgate standards or requirements
for area sources “which provide for the use of generally available control technologies or
management practices by such sources to reduce emissions of hazardous air pollutants.”
Additional information on generally available control technologies (GACT) and management
practices is found in the Senate report on the legislation (Senate report Number 101-228,
December 20, 1989), which describes GACT as:

... methods, practices and techniques which are commercially available and appropriate
for application by the sources in the category considering economic impacts and the
technical capabilities of the firms to operate and maintain the emissions control systems.

Consistent with the legislative history, EPA can consider costs and economic impacts in
determining GACT, which is particularly important when developing regulations for source
categories, like this one, that have many small businesses.

Determining what constitutes GACT involves considering the control technologies and
management practices that are generally available to the area sources in the source category.
EPA also considers the standards applicable to major sources in the same industrial sector to
determine if the control technologies and management practices are transferable and generally
available to area sources. In appropriate circumstances, EPA may also consider technologies and
practices at area and major sources in similar categories to determine whether such technologies
and practices could be considered generally available for the area source category at issue.
Finally, as EPA has already noted, in determining GACT for a particular area source category,
EPA considers the costs and economic impacts of available control technologies and
management practices on that category.

The urban HAP that must be regulated from stationary SI RICE to achieve the CAA
section 112(c)(3) requirement to regulate categories accounting for 90 percent of the urban HAP
are: 7 polycyclic aromatic hydrocarbons (PAH), formaldehyde, and acetaldehyde.

Similar to existing stationary SI RICE at major sources, EPA has also divided the
existing stationary SI RICE at area sources into subcategories in order to properly take into
account the differences between these engines. The subcategories for stationary SI RICE at area
sources are as follows:

= Non-emergency 2SLB stationary SI RICE
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= Non-emergency 4SLB stationary SI RICE

— <500 HP
— >500 HP
= Non-emergency 4SRB stationary SI RICE

— <500 HP
— >500 HP
= Non-emergency landfill and digester gas stationary SI RICE

= Emergency stationary SI RICE.

4.2.2 What Are the Pollutants Regulated by the Rule?

The final rule regulates emissions of HAP. Available emissions data show that several
HAP, which are formed during the combustion process or which are contained within the fuel
burned, are emitted from stationary engines. The HAP which have been measured in emission
tests conducted on SI stationary RICE include: formaldehyde, acetaldehyde, acrolein, methanol,
benzene, toluene, 1,3-butadiene, 2,2,4-trimethylpentane, hexane, xylene, naphthalene, PAH,
methylene chloride, and ethylbenzene. EPA described the health effects of these HAP and other
HAP emitted from the operation of stationary RICE in the preamble to 40 CFR part 63, subpart
ZZZZ, published on June 15, 2004 (69 FR 33474). These HAP emissions are known to cause, or
contribute significantly to air pollution, which may reasonably be anticipated to endanger public
health or welfare.

For the standards being finalized in this action, EPA believes that previous
determinations regarding the appropriateness of using formaldehyde and carbon monoxide (CO)
both in concentration (parts per million [ppm]) levels as surrogates for HAP for stationary RICE
are still valid. Consequently, EPA is promulgating CO or formaldehyde standards in order to
regulate HAP emissions.

In addition to reducing HAP, the emission control technologies that will be installed on
stationary RICE to reduce HAP will also reduce CO and VOC, and for rich burn engines will
also reduce NOX.
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4.2.3 What Are the Final Requirements?

4.2.3.1 Existing Stationary SI RICE <500 HP at Major Sources

The numerical emission standards that are being finalized for existing stationary non-
emergency S| RICE less than or equal to 500 HP located at major sources of HAP are shown in
Table 4-1. The emission standards are in units of ppm by volume, dry basis (ppmvd).

Table 4-1. Emission Standards for Existing Stationary SI RICE <500 HP Located at

Major Sources of HAP
Subcategory Except during Periods of Startup
2SLB Non-Emergency 100<HP<500 225 ppmvd CO at 15% O,
4SLB Non-Emergency 100<HP<500 47 ppmvd CO at 15% O,
4SRB Non-Emergency 100<HP<500 10.3 ppmvd formaldehyde at 15% O,
Landfill/Digester Gas Non-Emergency 100<HP<500 177 ppmvd CO at 15% O,

EPA is finalizing work practice standards for existing emergency stationary SI RICE less
than or equal to 500 HP located at major sources of HAP and existing non-emergency stationary
SI RICE less than 100 HP located at major sources of HAP. Existing stationary emergency Sl
RICE less than or equal to 500 HP located at major sources of HAP are subject to the following
work practices:

= Change oil and filter every 500 hours of operation or annually, whichever comes first,
except that sources can extend the period for changing the oil if the oil is part of an ol
analysis program as discussed below and none of the condemning limits are
exceeded;

= Inspect spark plugs every 1000 hours of operation or annually, whichever comes first,
and replace as necessary; and

= Inspect all hoses and belts every 500 hours of operation or annually, whichever comes
first, and replace as necessary.

Existing stationary SI RICE less than 100 HP located at major sources of HAP that are
not 2SLB stationary RICE are subject to the following work practices:

= Change oil and filter every 1,440 hours of operation or annually, whichever comes
first, except that sources can extend the period for changing the oil if the oil is part of
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an oil analysis program as discussed below and none of the condemning limits are
exceeded,;

= Inspect spark plugs every 1,440 hours of operation or annually, whichever comes
first, and replace as necessary; and

= |nspect all hoses and belts every 1,440 hours of operation or annually, whichever
comes first, and replace as necessary.

Existing 2SLB stationary S| RICE less than 100 HP located at major sources of HAP are subject
to the following work practices:

= Change oil and filter every 4,320 hours of operation or annually, whichever comes
first, except that sources can extend the period for changing the oil if the oil is part of
an oil analysis program as discussed below and none of the condemning limits are
exceeded;

= Inspect spark plugs every 4,320 hours of operation or annually, whichever comes
first, and replace as necessary; and

= |nspect all hoses and belts every 4,320 hours of operation or annually, whichever
comes first, and replace as necessary.

Sources also have the option to use an oil change analysis program to extend the oil
change frequencies specified above. The analysis program must at a minimum analyze the
following three parameters: Total Acid Number, viscosity, and percent water content. The
analysis must be conducted at the same frequencies specified for changing the engine oil. If the
condemning limits provided below are not exceeded, the engine owner or operator is not
required to change the oil. If any of the condemning limits are exceeded, the engine owner or
operator must change the oil within two days of receiving the results of the analysis; if the engine
IS not in operation when the results of the analysis are received, the engine owner or operator
must change the oil within two days or before commencing operation, whichever is later. The
condemning limits are as follows:

= Total Acid Number increases by more than 3.0 milligrams (mg) potassium hydroxide
per gram (KOH/g) from Total Acid Number of the oil when new; or

= viscosity of the oil changes by more than 20 percent from the viscosity of the oil
when new; or

= percent water content (by volume) is greater than 0.5.

Pursuant to the provisions of 40 CFR 63.6(g), sources can also request that the
Administrator approve alternative work practices.
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4.2.3.2 Existing Stationary SI RICE at Area Sources of HAP.

The numerical emission standards that EPA is finalizing for non-emergency 4SLB
stationary SI RICE and non-emergency 4SRB stationary SI RICE located at area sources of HAP
are shown in Table 4-2.

Table 4-2. Numerical Emission Standards for Existing Non-Emergency Stationary 4SLB
and 4SRB SI RICE >500 HP Located at Area Sources of HAP

Subcategory Except during Periods of Startup

4SLB Non-Emergency >500 HP that operate more than 47 ppmvd CO at 15% O, or 93% CO reduction
24 hours per calendar year

4SRB Non-Emergency >500 HP that operate more than 2.7 ppmvd formaldehyde at 15% O, or 76%
24 hours per calendar year formaldehyde reduction

EPA is finalizing management practices for existing non-emergency 4SLB stationary Sl
RICE less than or equal to 500 HP located at area sources of HAP, existing non-emergency
4SLB stationary SI RICE greater than 500 HP located at area sources of HAP that operate 24
hours or less per calendar year, existing non-emergency 4SRB stationary S| RICE less than or
equal to 500 HP located at area sources of HAP, existing non-emergency 4SRB stationary Sl
RICE greater than 500 HP located at area sources of HAP that operate 24 hours or less per
calendar year, existing 2SLB non-emergency stationary S| RICE located at area sources of HAP,
existing non-emergency landfill and digester gas stationary RICE located at area sources of
HAP, and existing emergency stationary SI RICE located at area sources of HAP.

Existing non-emergency 4SLB and 4SRB stationary SI RICE less than or equal to 500
HP located at area sources of HAP and existing landfill or digester gas non-emergency stationary
SI RICE located at area sources of HAP are subject to the following management practices:

= Change oil and filter every 1,440 hours of operation or annually, whichever comes
first, except that sources can extend the period for changing the oil if the oil is part of
an oil analysis program as discussed below and none of the condemning limits are
exceeded;

= Inspect spark plugs every 1,440 hours of operation or annually, whichever comes
first, and replace as necessary; and

= |nspect all hoses and belts every 1,440 hours of operation or annually, whichever
comes first, and replace as necessary.



Existing stationary 2SLB non-emergency engines located at area sources of HAP are
subject to the following work practices:

= Change oil and filter every 4,320 hours of operation or annually, whichever comes
first, except that sources can extend the period for changing the oil if the oil is part of
an oil analysis program as discussed below and none of the condemning limits are
exceeded;

= Inspect spark plugs every 4,320 hours of operation or annually, whichever comes
first, and replace as necessary; and

= |nspect all hoses and belts every 4,320 hours of operation or annually, whichever
comes first, and replace as necessary.

Existing stationary emergency SI RICE located at area sources of HAP and existing non-
emergency 4SLB and 4SRB stationary SI RICE greater than 500 HP located at area sources of
HAP that operate 24 hours or less per calendar year are subject to the following work practices:

= Change oil and filter every 500 hours of operation or annually, whichever comes first,
except that sources can extend the period for changing the oil if the oil is part of an oil
analysis program as discussed below and none of the condemning limits are
exceeded;

= Inspect spark plugs every 1,000 hours of operation or annually, whichever comes
first, and replace as necessary; and

= |nspect all hoses and belts every 500 hours of operation or annually, whichever comes
first, and replace as necessary.

As discussed above for major sources, these sources may utilize an oil analysis program
in order to extend the specified oil change requirement specified above. Also, sources have the
option to work with state permitting authorities pursuant to EPA’s regulations at 40 CFR subpart
E (“Approval of State Programs and Delegation of Federal Authorities”) for approval of
alternative management practices. 40 CFR subpart E implements section 112(1) of the CAA,
which authorizes EPA to approve alternative state/local/tribal HAP standards or programs when
such requirements are demonstrated to be no less stringent than EPA promulgated standards.

4.2.3.3 Startup Requirements

Existing stationary SI RICE less than or equal to 500 HP located at major sources of HAP
and existing stationary SI RICE located at area sources of HAP must meet specific operational
standards during engine startup. Engine startup is defined as the time from initial start until
applied load and engine and associated equipment reaches steady state or normal operation. For



stationary engines with catalytic controls, engine startup means the time from initial start until
applied load and engine and associated equipment reaches steady state, or normal operation,
including the catalyst. Owners and operators must minimize the engine’s time spent at idle and
minimize the engine’s startup to a period needed for appropriate and safe loading of the engine,
not to exceed 30 minutes, after which time the engine must meet the otherwise applicable
emission standards. These requirements will limit the HAP emissions during periods of engine
startup. Pursuant to the provisions of 40 CFR 63.6(g), engines at major sources may petition the
Administrator for an alternative work practice. An owner or operator of an engine at an area
source can work with its State permitting authority pursuant to EPA’s regulations at 40 CFR
subpart E for approval of an alternative management practice. See 40 CFR subpart E (setting
forth requirements for, among other things, equivalency by permit, rule substitution).

4.2.4 What Are the Operating Limitations?

In addition to the standards discussed above, EPA is finalizing operating limitations for
stationary non-emergency 4SLB and 4SRB RICE that are greater than 500 HP and located at an
area source of HAP and operated more than 24 hours per calendar year. Owners and operators of
engines that are equipped with oxidation catalyst or non-selective catalytic reduction (NSCR)
must maintain the catalyst so that the pressure drop across the catalyst does not change by more
than 2 inches of water from the pressure drop across the catalyst that was measured during the
initial performance test. If the engine is equipped with oxidation catalyst, owners and operators
must also maintain the temperature of the stationary RICE exhaust so that the catalyst inlet
temperature is between 450 and 1,350 degrees Fahrenheit (°F). If the engine is equipped with
NSCR, owners and operators must maintain the temperature of the stationary RICE exhaust so
that the NSCR inlet temperature is between 750 and 1,250 °F. Owners and operators may
petition for a different temperature range; the petition must demonstrate why it is operationally
necessary and appropriate to operate below the temperature range specified in the final rule (see
40 CFR 63.8(f)). Owners and operators of engines that are not using oxidation catalyst or NSCR
must comply with any operating limitations approved by the Administrator.

4.2.5 What Are the Requirements for Demonstrating Compliance?

The following sections describe the requirements for demonstrating compliance under the
final rule.

4.2.5.1 Existing Stationary SI RICE <500 at Major Sources of HAP.

Owners and operators of existing stationary non-emergency Sl RICE located at major
sources that are less than 100 HP and existing stationary emergency SI RICE located at major



sources must operate and maintain their stationary RICE and aftertreatment control device (if
any) according to the manufacturer’s emission-related written instructions or develop their own
maintenance plan. The maintenance plan must specify how the work practices will be met and
provide to the extent practicable for the maintenance and operation of the engine in a manner
consistent with good air pollution control practices for minimizing emissions. Owners and
operators of existing stationary non-emergency Sl RICE located at major sources that are less
than 100 HP and existing stationary emergency S RICE located at major sources do not have to
conduct any performance testing because they are not subject to numerical emission standards.

Owners and operators of existing stationary non-emergency SI RICE located at major
sources that are greater than or equal to 100 HP and less than or equal to 500 HP must conduct
an initial performance test to demonstrate that they are achieving the required emission
standards.

4.2.5.2 Existing Stationary SI RICE at Area Sources of HAP

Owners and operators of existing stationary RICE located at area sources of HAP that are
subject t<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>