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CAIR:

CFR / FR:

EPA:
ICE:

MACT:
NAAQS:
NSCR:
NSPS:

NESHAP:

NOX:
Oj:
PM, 5.
RACT:
SIP:
TPY:

Acronyms...

Clean Air Interstate Rule

Code of Federal Regulations / Federal Register

United States Environmental Protection Agency

(Recipro

cating) Internal Combustion Engine

Maximum Achievable Control Technology (Major source NESHAP)
National Ambient Air Quality Standard

Non-Selective Catalytic Reduction (4SRB emissions control)
New Source Performance Standard

National Emission Standard for Hazardous Air Pollutants
Nitrogen Oxides (NO and NO,)

Ozone

Fine Particulate Matter (aerodynamic mean diameter <2.5 um)
Reasonably Achievable Control Technology

State Implementation Plan

Tons per Year



Topics

Turbine NSPS Final Rule

IC Engine NSPS / NESHAP Amendments Final Rule
» Spark Ignition IC Engine NSPS — New Standard

» IC Engine Area-Source NESHAP (i.e., small source MACT)
» IC Engine MACT: Engines <500 hp at major sources

NAAQS Related Regulations — NOx RACT
Implications

» Fine Particulate NAAQS Standard

» Ozone NAAQS Standard

» Potential for New Nonattainment Areas

GHG Issues Summary



Regulatory Schedule Overview:
Why all of the activity?

o Lawsuits by environmental groups have resulted
In Court ordered deadlines for EPA to develop
NSPS and MACT regulations

» High activity in 2005 through 2007

» NSPS and MACT primarily affect new units

» Court ordered deadlines are “firm” dates, but do not
Include all regulatory actions to be discussed today
—e.g., States will develop NOx control regulations (NOx
RACT) to address State Implementation Plan (SIP)
requirements for ozone and fine particulate NAAQS
e These rules may impose NOx regulations (NOx RACT)
for existing IC engines and turbines



Turbine NSPS
Subpart KKKK
(Full Revision to
Existing Subpart GG)



Turbine NSPS - Full Revision

o Rather than revising Subpart GG, EPA developed a

new Turbine NSPS - 40 CFR 60, Subpart KKKK

» Final Rule published in the Federal Register on July 6, 2006

» Affects turbines that are constructed, reconstructed, or
modified after 2/18/2005

o Lean premixed (LPM) combustion (aka Dry Low NOXx)

IS the control technology basis

» Comments resulted in many Final Rule revisions

» Additional subcategories (e.g., for smaller turbines)

» Improved technical basis for emission standards

» Add concentration-based (ppmv) limits (or Ib/MW-hr limits)
» Single, high load performance test & reduced test frequency



Turbine NSPS, Subpart KKKK

Turbine NSPS: NOx Limits, Gas-fired turbines at >75% peak load

Turbine Size Category New Units Reconstructed/Modified Units
(MMBtu/hr?) ppmv (15% 0,)  |b / MWh ppmv (15% O,) Ib / MWh
Mechanical Drive or All Units — Natural Gas-Fired

> 10 to < 50 MMBtu/hr 100 5.5 1507 8.7

> 50 to <850 MMBtu/hr 25 1.2 42 2.0

> 850 MMBtu/hr 15 0.43 [NA] [NA]

Separate Limits for Electric Generating Units — Natural Gas-Fired

> 10 to < 50 MMBtu/hr 42 2.3 [NA] [NA]
Turbines: (1) north of the Arctic Circle, (2) operating at <75% load, (3) operating at <0 °F

< 30 MW output 1507 8.7 [NA] [NA]

> 30 MW output 96° 4.7° [NA] [NA]

1 Based on high heating value (HHV) of the natural gas
2 Independent of fuel type
[NA] Same limit applies for new units and reconstructed / modified units




Reciprocating Internal
Combustion Engine
NSPS and NESHAP



IC Engine NSPS Background

o An IC engine NSPS was proposed in July 1979, but
the proposed regulation was never finalized

o In response to litigation, signature deadlines for
developing an NSPS for reciprocating IC engines
were established under a Consent Decree

» NSPS for compression-ignition (Cl) engines first, followed
by spark-ignition (Sl) engines

» Cl proposal by June 29, 2005; Final Rule by June 28, 2006

» Sl proposal by May 23, 2006; Final Rule by Dec. 20, 2007

« Natural gas industry operates a limited number of

Cl IC engines (e.g., emergency diesel generators)
» Main interest in the Cl ICE NSPS is for precedent related
to the Spark Ignition IC Engine rule



Compression Ignition ICE NSPS

« EPA signed the Compression Ignition IC Engine
NSPS Final Rule (40 CFR 60, Subpart Illl) on
schedule with FR publication on July 12, 2006

« Key Requirements:
» EPA modeled the rule after mobile source standards for
nonroad and marine engines
Affects ALL sizes of engines (new, modified, reconstructed)

Requires vendor certification of all engines, except “very
large” engines (units with >30 liter/cylinder displacement)

e Emission limits differ — Rule includes many different tiers
and size-based categories

e NOx limit for very large units (>30 liters/cyl.) based on SCR
Requires operators to follow manufacturer O&M procedures



Proposed Spark Ignition ICE NSPS:
General Background

o Spark Ignition IC Engine NSPS Final Rule published iIn
the Federal Register on January 18, 2008 as
40 CFR Part 60, Subpart JJJJ

« Affects ALL new, reconstructed or modified engines
» No size-based threshold — all engines are affected units
» Same emission limits apply for rich burn and lean burn

o Spark ignition IC engines include gasoline, LPG,
natural gas, digester gas, landfill gas, etc.
» OEM certification required for all engines < 25 hp
» OEM certification required for all gasoline/rich burn LPG
» OEM certification voluntary for other IC engines



Summary of Proposed NSPS:
Technology Basis and Subcategories

o Emission limits for NOx, CO and VOC
» NSCR is the technology basis for rich burn engines
» LEC iIs the technology basis for lean burn engines

» For most gas-fired units, emissions limits of:
— 2.0 g/bhp-hr NOx, 4.0 g/bhp-hr CO, 1.0 g/bhp-hr VOC
—VOC does not include formaldehyde
— Alternative ppmv limits are provided for most engines
— Engines <25 hp have higher limits based on engine class
and require certification
— Reconstructed/modified engines allowed 3 g/bhp-hr NOXx

« Multiple subcategories are complicated by link to
mobile source rules, especially for smaller engines

» Applicable date depends on engine type; timeline
Intended to support implementation of certification



Summary of Proposed NSPS:
Subcategories and Emission Limits

- Natural Gas-fired Engines >25 to <100 hp

» In-use emission limits based on 40 CFR Part 1048 (Mobile rule)
This category provides a “margin” for in-use versus certified limits

» Certifications standards are slightly lower than values in table

: Emission Standards
Maximum M anufacture _ ab
Engine Power Date in g/KW-hr (g/HP-hr)~
HC + NOx CO
July 1, 2008 38 05
25<hp<100 (2.8) (4.9
July 1, 2008 3.8 200.0
severe duty (2.8) (149.2)

a Alternatively, limits can be met based on an equation that provides for tradeoff
between HC + NO and CO levels; Severe duty has very limited application

b For natural gas engines, you are not required to measure hydrocarbon emissions;
I.e., assume HC emissions are equal to zero



Summary of Proposed NSPS:

Subcategories and Emission Limits

- Natural Gas and LPG engines >100 hp and emergency ICEs

Emission Standards®

: Maximum Manufacture 5
Engine Typeand Fue Engine Power Date g/ bhp-hr ppmv (at 15% O,)
NOx | CO JVOC| NOx | CO |VvOC
Non-Emergency SI Natural 7172008 | 20 | 40 | 10 | 160 | 540 | 86
Gas and Non-Emergency | 100 < hp <500
S| Lean Burn LPG 1/1/2011 1.0 | 20 | 07 82 | 270 | 60
- 1/1/2008 2.0 4.0 1.0 160 | 540 86
BNonI\IIEmeralgency S é_ﬁan 500 > hp < 1,350
urn Natural Gas and LPG 7772000 | 10| 20| 07 | 82 | 270 | 60
Non-Emergency Sl Natural 7112007 | 20| 40| 10 | 160 | 540 | 86
Gas and Non-Emergency hp > 500
S Lean Burn LPG* 7/1/2010 10 20 | 07| 8 | 270 | 60
25> hp < 130 10° | 387 | N/A | NIA | N/A | N/A
Emergency 1/1/2009
hp > 130 2.0 4.0 1.0 160 | 540 86

" Except lean burn engines 5002HP<1,350

a Operators of non-certified engines may choose to comply with g/bhp-hr or ppmv limits
b Emergency engine standards (>25 to <130 hp) are in terms of NOx + HC




Summary of Proposed NSPS:
Certification and Monitoring

o Manufacturer certification and monitoring

» For natural gas-fired engines >25 hp, certification is
voluntary

» Certified engines do not require NSPS performance tests

— States and Federal requirements (e.g., RICE MACT) will require
tests in some cases — especially for larger engines

— Operators must follow manufacturer requirements for “engine
settings”

— Following manufacturer O&M procedures is also required,
UNLESS...

e Operator chooses to follow their own O&M, in which case
performance tests are required to demonstrate compliance
If the engine is >100 hp

e An on-site O&M plan and maintenance records are required



Summary of Proposed NSPS:
Testing and Monitoring

NSPS requires an initial performance test for all
uncertified engines and for certified engines >100 hp
where the operator uses its own O&M procedures

If operators use their own O&M procedures, a plan
must be kept on-site and records maintained

Periodic tests are required for units >500 hp
» Test every 8760 hours of operation or once per 3 years

No further testing is required for engines <500 hp

» UNLESS the engine undergoes major repair or maintenance
or is rebuilt: Major repair and maintenance are NOT defined

EPA Reference Methods, ASTM portable test method,
or extractive FTIR required for NOx, CO and VOCs



Summary of Proposed
NESHAP Amendments

NESHAP rulemaking was included with the NSPS for
spark ignition IC engines

Proposed as amendments to the current IC Engine
MACT Standard, 40 CFR Part 63, Subpart ZZ2ZZ

» NESHAP includes diesel (i.e., compression ignition)

» New amendments address: (1) major source engines < 500
hp and (2) all area source engines

» Amendments only affect new/reconstructed units (no new
requirements for existing engines)

With proposed amendments, ALL new and
reconstructed units are affected (similar to NSPS)

EPA will reconsider rules for existing ICEs in 2008-9



Summary of Proposed
NESHAP Amendments

o In most cases, NESHAP requirements are addressed
by meeting the NSPS

» All new or reconstructed area source engines comply by
meeting NSPS requirements

» Amendments also address major source engines <500 hp,
and most new or reconstructed units comply based by
meeting NSPS requirements

» Exception: 4-stroke lean burn (4SLB) ICEs from 250-500 hp
located at a major HAPs source

— Require oxidation catalyst and compliance monitoring
analogous to current RICE MACT for 4SLB units >500 hp

— Must perform CO tests (as a HAP surrogate) and monitor
catalyst inlet temperature and catalyst AP



NOx Controls:

Ozone and Fine Particulate
Matter (PM, ) NAAQS



NOx Background:
EPA/State Emission Controls

National Ambient Air Quality Standard (NAAQS) Is
set by EPA — States develop a State Implementation
Plan (SIP) and adopt rules to achieve the NAAQS

NOx and VOCs are regulated as precursors to ozone;
NOX Is also a fine particulate precursor

EPA ozone strategy has evolved from VOC focus in
the 1970°’s —1990 to an increased focus on NOX

» “Urban” controls are evolving toward regional programs
More states are adopting NOx RACT for existing IC
engines and turbines in gas transmission to achieve
NOx emission reductions required for SIPs

More stringent ozone & PM, . NAAQS are increasing
the pressure for statewide or regional NOx controls



NAAQS and NOx RACT Summary

« NOx control rules to address 1997 revisions to the
ozone and PM, . NAAQS are being adopted
» EPA requires states to consider NOx RACT

« EPA lowered the PM, . NAAQS in 2006 and has
proposed to lower the ozone NAAQS
» Ozone NAAQS will be final in March 2008
» Lower NAAQS will result in broader nonattainment

. If ozone standard is lowered, new “regional” or
statewide control programs are possible after 2010

» Pressure for NOx RACT on existing equipment over
broader geographical areas will continue



Fine Particulate Standard

« New PM, . NAAQS was adopted in 1997, but
Implementation was delayed due to lawsuits
» NOX can react in the atmosphere to form nitrates (fine
aerosols), so NOx is considered a precursor to PM, .
» In the PM, . implementation rule, EPA requires States to
consider NOx RACT and “intrastate” transport
» States to achieve NAAQS “attainment” by 2010 to 2015

o With ’97 NAAQS not yet implemented, another revision
to the PM, . NAAQS was finalized on 10/17/06
» Decrease in 24-hr standard from 65 to 35 ug/mg?
» Final Rule: 35 ug/m?3 daily standard and 15 ug/m?3 annual
standard (No change for annual standard)

EPA nonattainment designations in 2009
States prepare SIPs ~ 2013; Attainment required ~2015-20



PM, - — Initial Nonattainment Projections

« 1997 PM, . standard: 2015 projection based on EPA Modeling and
Implementation of planned measures (e.g., CAIR, mobile stds)

Annual 15 ug/m3 and 24-Hour 65 ug/m3

Nonattainment status:

* Red: Annual & 24 hr

* Yellow: 24 hour

« Orange: Annual

* Hollow: Initial
nonattainment;
Projected to attain in
2015

Legend
- Annual and 24-hour PM2.5 Monattainment 7
I:l 24-hour Only PM2.5 Monattainment 0
I:l Annual PMZ.8 Only Monattainment 25

Total Monattainment 32
[ | counties Projectad to attain a4 CAIRICAMR/CAVR 2015 SMAT 15/65




PM, - — Initial Nonattainment Projections

« PM, 2006 revised standard: 2015 projection based on EPA Modeling
and implementation of planned measures (e.g., CAIR, mobile stds)

Annual 15 ug/m3 and 24-Hour 35 ug/m3

Nonattainment status:

* Red: Annual & 24 hr

* Yellow: 24 hour

« Orange: Annual

* Hollow: Initial
nonattainment;
Projected to attain in
2015

Legend

I 2nnual and 24-hour PMZ5 Monattainment 25
[ 24-hour Only PM2.5 Monattainment 44
|:| Annual PM2.5 Only Monattainment

Tatal Monattainment 78
[ countes Frojected ta attain 115 CAIRICAMRICAVR 2015 SMAT 15135




Proposed Ozone NAAQS Revision

« Similar to PM, - NAAQS process, EPA has proposed a
new, lower 8-hour standard (current NAAQS is 0.08 ppm)
» In 2006, EPA’s Clean Air Scientific Advisory Committee
(CASAC) Ozone Review Panel unanimously recommended a
lower 8-hour standard no higher than 0.070 ppmv
EPA proposed a new NAAQS rule on July 11, 2007
Under Consent Decree, Final Rule signature deadline is
March 12, 2008
EPA requested comment on different levels
EPA appears to be leaning toward 0.075 or 0.070 ppmv NAAQS
New “secondary” NAAQS could result in rural nonattainment
If the ozone NAAQS is revised, the “process” will repeat...
Designation of counties, States SIPs, new regulations, etc.

NAAQS proposal includes some EPA projections of
nonattainment areas based on a lower ozone NAAQS

>

A\

>

A\

>

A\

>

A\



Approximate Timeline if the
Ozone NAAQS iIs Revised

Final Rule Signature
Effective Date (60 days after FR Publication)

States recommend designations to EPA
» Based on 2006-2008 monitoring data

EPA nonattainment designations final
SIPs due for nonattainment areas

Attainment deadline
» Depending upon the severity of the problem

March 12, 2008
June 2008
June 2009

mid-2010
2013
2013 - 2030



Ozone NAAQS Nonattainment:
1-hr versus 8-hr standards

Nonattainment Areas for

8-hour ozone standard
(includes 258 new counties; 474 total)

Nonattainment Areas for
1-hour ozone standard



Proposed Ozone NAAQS - EPA
Projection of Violating Counties

- EPA projection of violating counties — Based on 2003-2005 data

398 counties >0.075 ppm

533 counties >0.070 ppm



Alternative Projection of Nonattainment Counties
Map from National Association of Manufacturers



Ozone NAAQS
Nonattainment Projections

« Initial projections indicate a significant number of
“nonattainment” counties

» Based on recent ambient data, EPA estimates ~400 to >500
nonattainment counties for 0.075 or 0.070 ppmv NAAQS

» Analysis for NAM indicates the possibility of 800 to 1000
nonattainment counties for 0.075 or 0.070 ppmv NAAQS

» Many counties do not have monitoring data, so “ok” areas
on map do not mean that air quality is below the NAAQS
because monitoring is widely unavailable

» Additional monitoring would likely add nonattainment
counties; secondary standard could affect rural areas
o Broader ozone nonattainment will increase the
pressure for regional NOx control



Progression of Regional Controls

o As nonattainment grows, regional controls are possible
» e.g., 1-hr ozone problems in Northeast triggered NOx SIP Call Rule

Nonattainment Areas for
1-hour ozone standard

SIP Call Region to address
Northeast nonattainment with
1-hour ozone standard



Progression of Regional Controls

« Eastern U.S. 8-hour O, and PM, . issues triggered CAIR

Nonattainment Areas for CAIR Rule region to address
8-hour ozone standard East U.S nonattainment with
8-hour ozone and PM, . standards




Regional Control Considerations

If Regional Control is considered, where would boundaries be drawn to
address nonattainment under the proposed O; & new PM, - NAAQS?

Potential nonattainment county projections Potential nonattainment county projections
for new FINE PARTICULATE NAAQS for new 8-hour OZONE NAAQS




Greenhouse Gas Emissions



Greenhouse Gas Emissions

Natural gas system GHGs: CO,, methane, and N,O
“Global Warming Potential” (GWP) normalizes each gas
relative to CO, (mass basis)

» GWP: Methane = 21; N,O = 310 (for current GHG reporting)

» On a “CO, equivalent” basis, methane is typically 5 — 10%
of exhaust GHG emissions for NG-fired IC engines

For gas transmission, methane from vented and fugitive
emissions comprise ~30 — 70% of total emissions
» Combustion CO, is the other primary source

Current federal GHG programs are voluntary

Companies are developing corporate GHG inventory and
reviewing opportunities for GHG emission reductions

Stay tuned for U.S. regulations or reduction programs!



GHG Emission Reductions

« For combustion GHGs, reductions are available from:
» (1) Increased efficiency (2) reduce exhaust methane
» Document efficiency gain & CH, reduction from retrofit controls

. “Easiest” reductions are from reducing leaks — “directed
inspection and maintenance” (DI&M) program
» Improved methods are available for DI&M

» GHG credit value may rival gas value —e.g., at $10/tonne CO2e
credit price, the credit value is ~70% of gas value at $5/MCF
» Chronic “leakers” based on DI&M program data:
Compressor Seals (34% leak)
Components in fuel gas service (18% leak)
Components in vibration or thermal-cycling service
Open-ended lines (vent, drain, blowdown systems - 20% leak)
Pressure relief valves



GHGs: Federal and State Activities

o Multiple legislative proposals in U.S. Congress
» Related to GHG inventory and reduction targets

» Some companies are supportive of federal regs to supersede a
patchwork of state/regional activities

« California will adopt mandatory reporting rule in 2008

» Rule being developed — Affects electric utilities (>1 MW), cement
plants, refineries, cogen facilities AND large combustion sources

Threshold is 25,000 tonnes CO2/yr (combustion); Compressor station
with ~55 MM hp-hr would qualify (e.g., ~12,500 hp at 50% utilization)

« California and Eastern U.S. GHG registries in place

» In March 2007, “The Climate Registry” was formed
Has grown from ~22 to 39 states; plus Indian Tribes, British Columbia
and Manitoba; Regional AQ offices provide support

Will develop and manage a GHG reporting system that supports
inventory development / validation, and GHG reduction programs

CA and Eastern U.S. programs being integrated into “The Registry”



