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Acronyms, etc.
4SLB: Four-stroke cycle lean burn engine (versus RB for “rich burn”)
2SLB: Two-stroke cycle lean burn engine
CEMS: Continuous Emissions Monitoring System
CFR / FR: Code of Federal Regulations / Federal Register
EPA: United States Environmental Protection Agency
GACT: Generally ACT (NESHAP for area sources)
ICE: (Reciprocating) Internal Combustion Engine
MACT: Maximum Achievable Control Technology (Major source NESHAP)
NAAQS: National Ambient Air Quality Standard
NSCR: Non-Selective Catalytic Reduction (4SRB emissions control)
NSPS: New Source Performance Standard
NESHAP: National Emission Standard for Hazardous Air Pollutants
NOx: Nitrogen Oxides (NO and NO2)
O3: Ozone
PM2.5: Fine Particulate Matter (aerodynamic mean diameter <2.5 m)
RACT: Reasonably Available Control Tech. (Existing source NOx control)
SIP: State Implementation Plan
TPY: Tons per Year



Topic: Reciprocating Internal Combustion 
Engine and Turbine Regulations

 Recent MACT Regulations
» Reciprocating IC Engine MACT Standard
» Turbine MACT Standard (Status of “Stay”)

 2005 Regulatory Proposals / 2006 Final Rules
» Turbine NSPS Full Revision
» Compression Ignition IC Engine NSPS Proposal

 2006 IC Engine NSPS / NESHAP Proposal
» 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 as a precursor
» Fine Particulate NAAQS Standard
» Ozone NAAQS Standard



Regulatory Schedule Overview: 
Why all of the activity?

 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 rules to address State 

Implementation Plan (SIP) requirements for ozone and 
fine particulate NAAQS that may impose NOx 
regulations for existing IC engines and turbines



2006 – 2007  EPA Schedule Summary: 
NSPS/NESHAP Under Consent Decree 

 2006
» Feb. 9 Final Turbine NSPS Subpart KKKK (published on-line)
» June 12 Proposal – IC Engine NSPS – Spark Ignition (SI),

IC Engine Area Source NESHAP, and
IC Engine MACT for units <500 HP at Major Sources

» July 6 Final Turbine NSPS Subpart KKKK (Fed. Reg. release)
» July 11 Final – IC Engine NSPS – Compression Ignition (CI)
» Oct. 11 Deadline for Comments, IC Engine Consolidated Rule
» Dec. 21 Final Oil and Natural Gas Production Area Source 

NESHAP (Signature)

 2007
» Jan. 3 Final ONG Area Source Rule (Fed. Reg. release)
» Dec. 20 Final – IC Engine NSPS – Spark Ignition (SI) 

Final – IC Engine Area Source NESHAP and     
Final – IC Engine MACT <500 hp at Major Sources



Recent MACT Regulations

Brief update on the existing
IC Engine MACT standard and 

Turbine MACT standard



IC Engine MACT
40 CFR 63, Subpart ZZZZ

 IC Engine MACT Final Rule
» Affects IC engines >500 hp at major sources

– “Major source”: Potential to emit >10 TPY of a single HAP 
– For example, formaldehyde from ~3000 – 4000 hp lean burn ICE

» Proposal: Dec 19, 2002 (“new” if constructed on/after 12/19)
» Final Rule Published in Federal Register: June 15, 2004
» Requires catalytic control of new LBs and new/existing RBs

 KEY Upcoming Dates:  
» Existing rich burn engines >500 hp at major sources must 

comply by June 15, 2007
» Rule will be amended to include smaller engines at major 

sources and all engines at area sources – New engines only
– IC Engine NESHAP Amendments were proposed in June 2006 

and are discussed later



Turbine MACT
40 CFR 63, Subpart YYYY

 Turbine MACT Final Rule
» Proposal: Jan 14, 2003 (“new” if constructed on/after 1/14)
» Final in Federal Register & Effective Date: March 5, 2004
» Rule “Stayed” for Gas-Fired Turbines on August 18, 2004

– EPA reviewing “Delisting” for gas-fired turbines based on 
“low risk” associated with this source category

 Final rule establishes formaldehyde emission limit 
(91 ppbvd@15%O2) for new / reconstructed turbines 
located at a major source of HAP emissions
» Affected units are 1 MW at ISO conditions
» Rule also establishes operating limits; initial and annual 

performance tests; startup, shutdown, malfunction plan 
(SSM Plan); monitoring; recordkeeping and reporting



Turbine MACT “Delisting”
 Final rule stayed by EPA on August 18, 2004

» All requirements stayed for gas-fired turbines EXCEPT 
initial notification, which is due within 120 days after startup

» Stay to remain in effect until EPA takes final action on a 
proposal to remove gas-fired turbines from the list of 
affected categories for MACT (delisting)

 “Delisting” for natural gas-fired units was based on a 
finding of “low risk” for this subcategory
» This conclusion is dependent upon the “health risk” 

attributed to turbine formaldehyde emissions 
– “Unit Risk Estimate” (URE) is an indicator of cancer risk 
– Formaldehyde URE published in the EPA Integrated Risk 

Information System (IRIS) is under review
– URE review has been delayed and Stay is effective until this 

review is complete – Draft document planned for mid-2007



Turbine MACT Delisting

 Delisting is tied to the formaldehyde URE review
» For the “stay” decision, EPA used a URE value based on 

“current science” that is less stringent than the IRIS URE
 In 2006, EPA used the “updated” formaldehyde 

URE in two public actions 
» Public Report released ~ every 5 years: National Air 

Toxics Assessment (NATA)
» Plywood and Composite Wood Products MACT

– EPA rejected a challenge questioning the use of a URE other 
than the IRIS published value, citing agency’s use of “best 
available science” in choosing an updated URE

 Implications are that EPA will publish a revised 
formaldehyde URE for IRIS consistent with the URE 
that supports delisting natural gas-fired turbines



2005 and 2006 Rules:
Proposed and Final Rules



Turbine NSPS
Subpart KKKK

(Full Revision to 
Existing Subpart GG) 



Turbine NSPS – Full Revision

 Previous Turbine NSPS: Subpart GG, 40 CFR Part 60
 EPA was sued due to their failure to review Subpart 

GG according to the mandated schedule
» Court ordered deadlines established by Consent Decree
» Deadline for Proposed Rule signature was February 9, 2005 

with Final Rule signature required by February 9, 2006

 EPA signed the Final Rule on schedule & published 
the Rule in the Federal Register on July 6, 2006

 Rather than revising Subpart GG, EPA developed a 
new Turbine NSPS – 40 CFR 60, Subpart KKKK
» Affects turbines that are constructed, reconstructed, or 

modified after 2/18/2005



Turbine NSPS, Subpart KKKK

 Lean premixed (LPM) combustion is the intended 
control technology for the proposed standard
» LPM combustion is also referred to as Dry Low NOx
» Proposal included NOx emission limits in lb/MWh and fuel 

sulfur limits
» For units from 1 to 30 MW, proposed NOx limit of 1.0 lb/MWh

–Based on 25 ppmv (at 15% O2) and 30% efficiency
– Lower limit proposed for units 30 MW and larger

» Proposed sulfur limit of 500 ppmw is ~15 grains/100 SCF

 There were many issues with the proposed rule!
» Comments on the proposal were submitted by INGAA and 

others on April 18, 2005 and dialogue with INGAA continued 
into 2006



Turbine NSPS, Subpart KKKK

 Key Comments (addressed in Final Rule):
» Subcategory is needed for “very small units” (e.g., 

Saturns and smaller Centaurs) that do not offer LPM
» Efficiency basis for NOx limits is not achievable and not 

supported by EPA’s support documentation
–Not achievable for smaller turbines and not achievable at all 

loads for most industrial turbines

» NOx concentration alternative should be provided for 
mechanical drive units – such as compressor drivers

» Higher NOx limit needed for modified/reconstructed units
» NOx emission limits need to consider restrictions    

related to load and ambient conditions
» Fuel sulfur limit will re-institute unnecessary sulfur 

monitoring for natural gas-fired turbines



Turbine NSPS, Subpart KKKK

 EPA published the Final Rule in the Federal 
Register on July 6, 2006
» Significant revisions to the proposed rule – consistent 

with INGAA comments and data provided, for example:
–New subcategories 

 e.g., small units; reconstructed/modified

–Concentration-based alternative NOx standard
–Efficiency basis revised for lb/MWhr standard; based on 

23%, 27% and 44% for three size categories
–Standard only applies at >75% load and temperature >0 oF
–Single load performance test and reduced test frequency
–Sulfur tariff sheet at 20 grains/100 SCF fulfills 

monitoring/recordkeeping requirement for sulfur limits



Turbine NSPS, Subpart KKK

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 

New Units Reconstructed/Modified Units Turbine Size Category 
(MMBtu/hr1) ppmv (15% O2) lb / MWh ppmv (15% O2) lb / MWh 

Mechanical Drive or All Units – Natural Gas-Fired 

> 10 to < 50 MMBtu/hr 100 5.5 1502 8.72 

> 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 oF 

< 30 MW output 1502 8.72 [NA] [NA] 

> 30 MW output 962 4.72 [NA] [NA] 

 

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



Reciprocating Internal 
Combustion Engine 
NSPS and NESHAP



IC Engine NSPS Background
 An IC engine NSPS was proposed in July 1979, but 

the proposed regulation was never finalized

 In response to litigation, signature deadlines for 
developing an NSPS for reciprocating IC engines 
were established under a Consent Decree
» NSPS for compression-ignition (CI) engines first, followed 

by  spark-ignition (SI) engines
» CI proposal by June 29, 2005;  Final Rule by June 28, 2006
» SI proposal by May 23, 2006;  Final Rule by Dec. 20, 2007

 Natural gas industry operates a limited number of 
CI IC engines (e.g., emergency diesel generators)
» Main interest in the CI ICE NSPS is for precedent related 

to the Spark Ignition IC Engine proposal in 2006



Compression Ignition ICE NSPS

 EPA signed the Compression Ignition IC Engine 
NSPS Final Rule (40 CFR 60, Subpart IIII) 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)
 Emission limits differ – Rule includes many different tiers 

and size-based categories
 NOx limit for very large units (>30 liters/cyl.) based on SCR

–Requires operators to follow manufacturer O&M procedures



IC Engine 
NSPS and NESHAP Proposal

WARNING!

 Information that follows is based on 
proposed rule and some rule requirements 
will change between proposal and final rule

 Revisions to the proposed rule cannot be 
defined at this point in time



Schedule for Spark Ignition IC Engine 
NSPS and IC Engine NESHAP Rules

 NSPS / NESHAP Proposal Signed May 23, 2006

 Federal Register Publication June 12, 2006
» Public Comment Period (90 days) 

 Applicable regulatory date > June 12, 2006 (varies) 
» Some units comply with limits based on mandatory or voluntary 

certification; interim period until July 2007 or January 2008 is
provided for manufacturers to implement certification program.

 Comment Deadline October 11, 2006

 Signature Deadline for Final Rules December 20, 2007
» Consent Decree Deadline



Summary of Proposed NSPS:
General Background

 Spark Ignition IC Engine NSPS proposed as 
40 CFR Part 60, Subpart JJJJ
» Includes manufacturer certification with interim period for 

OEMs to introduce certified engines

 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

 Spark ignited 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 

 For gaseous-fired units, emission limits for NOx, 
CO and NMHC 
» No requirements for sulfur or particulate matter
» NSCR is the technology basis for rich burn engines

– Small, rich burn emergency engines would require NSCR

» LEC is the intended technology basis for lean burn 
engines

 Subcategories proposed for emission limits with 
two stages of increasingly stringent limits
» Categorize based on fuel, size (500 hp), new or 

modified/reconstructed



Summary of Proposed NSPS:
Subcategories and Emission Limits

Proposed NSPS Emission Limits for Natural Gas-Fired IC Engines 
(new/reconstructed/modified) 

Stage 1 (limits in g/bhp-hr) Stage 2 (limits in g/bhp-hr) 
Size / Type 

NOx CO NMHC Date NOx CO NMHC Date 
25 < HP < 500 2.0 4.0 1.0 1/1/2008 1.0 2.0 0.7 1/1/2011 

> 500 2.0 4.0 1.0 7/1/2007 1.0 2.0 0.7 7/1/2010 

Recon/Modified 3.0 4.0 1.0 FR proposal Only Stage 1 Requirements 

Emergency 2.0 4.0 1.0 1/1/2009 Only Stage 1 Requirements 

 



Summary of Proposed NSPS:
Certification

 Certification test cycle includes broad range of speed 
and torque that is not representative of stationary IC 
engine – May be revised

 Uncertainty whether certification is “nominal” or not-to-
exceed emissions level

 Certification emissions “pass” may not equate to field 
“pass”, even under optimal conditions 
» e.g., OEMs can adjust engine during certification & retest

 Certification applies for the “useful life”, a mobile 
source term that EPA equates to 8000 operating hours
for stationary IC engines

 Certification does not ensure stationary source 
compliance



Summary of Proposed NSPS:
Certification and Testing/Monitoring

 Manufacturer certification test & monitoring
» 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 will derive minimal benefit from “no test” clause

 For either certified or uncertified engines, operators  
are required to follow manufacturer O&M specs

 Manufacturer O&M requirements may include:
» Allowed operating setpoints for certified engine
» Fuel specification for certified engine

 Link between O&M specs from engine OEM,  control 
vendor (e.g., NSCR), and 3rd party packager is unclear
» Note: Operator cannot change “settings” unless authorized 



Summary of Proposed NSPS: 
Testing and Monitoring

 NSPS requires an initial performance test for all  
uncertified engines

 Periodic tests are required for units >500 hp
» Test every 8760 hours of operation or once per 3 years
» Note inconsistency in NSPS on “500 hp inclusive” for 

smaller versus larger subcategory
– For NSPS, large unit compliance date based on >500 hp
–Periodic tests required for units >500 hp
– For MACT / NESHAP, “large units” are >500 hp

 No further testing is required for engines <500 hp 
» UNLESS the engine undergoes major repair or maintenance 

or is rebuilt: Major Repair, Maintenance, Rebuild are NOT defined

 EPA Reference Methods or ASTM portable test 
method required for NOx, CO and NMHC 



Summary of Proposed NSPS: 
NMHC Issues

 NMHC standard is based on OEM data that does NOT 
include formaldehyde in NMHC measurement
» But, standard does not exclude formaldehyde from NMHC

 EPA requested comment on NMHC test methods
» For two proposed methods (EPA Method 25 or EPA Method 

18 with Method 25A), aldehyde response differs
» Industry recommended alternatives 

 EPA acknowledges that there are problems with 
NMHC standard, but outcome is uncertain 

 Industry has recommended deleting NMHC standard 
and using CO standard as a surrogate due to similar 
emission trends



Summary of Proposed NSPS: 
Recordkeeping and Reporting

 Recordkeeping and Reporting
» All engines: Maintain records of proper maintenance
» Initial notification for uncertified engines >500 hp
» For certified engines, manufacturer documentation is 

required indicating that the engine is certified to meet the 
emission standards

» For uncertified engines, performance test / periodic test 
reports must be submitted within 30 days

» Emergency engines must maintain records of emergency 
and non-emergency hours of operation
– Including time of operation and reason engine was operated 

during that time

» Note that NESHAP adds much additional R&R burden



Summary of Proposed NSPS:  
Emergency Engine Definition

 For emergency engines, definition is different than 
in the current RICE MACT 
» Maintenance checks and readiness testing is limited to 

100 hours per year
» There is no time limit on the use of emergency stationary 

ICE in emergency situations
» Emission limits – require low emission lean burn engine 

or rich burn engine with NSCR
– i.e., for  engines < 300 hp, only RB available, so small 

emergency units would require NSCR (not EPA’s intent)

 Industry recommends retaining MACT definition
» No time limit for emergency use and routine testing & 

maintenance, but testing & maintenance should be minimized
» Engine may also operate an additional 50 hours per year in  

non-emergency situations



Summary of Proposed 
NESHAP Amendments

 NESHAP rulemaking is included in the same Federal 
Register proposal as the NSPS

 Proposed as amendments to the current IC Engine 
MACT Standard, 40 CFR Part 63, Subpart ZZZZ
» NESHAP includes diesel (i.e., compression ignition)
» Proposal addresses:  (1) major source engines < 500 hp and 

(2) all area source engines
» Amendments only affect new/reconstructed units (no new 

requirements for existing rich burn engines)

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



Proposed NESHAP Amendments: 
Baggage of Full “MACT” Requirements

 Emission Limits

 Operating Limits*

 Emissions Performance Tests (if not certified)

 Parameter Monitoring*

 Performance Evaluation for Continuous Parameter 
Monitoring Systems (CPMS)*

 Reporting and Notifications

 Startup, Shutdown, Malfunction Plan

 Recordkeeping

 Permitting
* For proposed amendments, only applies to 4-stroke lean burn engines 
from 250 – 500 hp at major HAPs sources



Summary of Proposed NESHAP 
Amendments: General Background

 Subcategories similar to existing RICE MACT, but 
also linked to NSPS subcategories

 NSPS Link:  Prior to the proposal, EPA indicated that 
its intent was for an NSPS compliant engine to be in 
compliance with the NESHAP
» Based on NMHC from NSPS as a surrogate for HAPs
» Exception:  4-stroke lean burn units from 250 to 500 hp at 

major HAPs source
–Require oxidation catalyst and compliance monitoring 

requirements analogous to current RICE MACT

» However, recordkeeping and reporting per Part 63 are still 
required for other units – adds considerable burden for 
small engines / area sources



Summary of Proposed NESHAP 
Amendments:  Monitoring / Testing

 Periodic testing and manufacturer O&M 
requirements are analogous to the NSPS

 4SLB units from 250 – 500 hp with oxidation 
catalyst are required to perform CO tests and 
catalyst monitoring consistent with the current 
RICE MACT for larger engines
» Essentially, at major HAP sources, MACT applicability 

threshold for 4-stroke lean burn engines has been 
extended from 500 hp down to 250 hp 

» Continuous T monitoring; Monthly P measurement 
» Semiannual CO reduction tests

–Relaxes to annual testing after two compliant tests



Summary of Proposed NESHAP 
Amendments: Reporting/Recordkeeping

 Reporting and Recordkeeping consistent with 
NSPS is highlighted by EPA in the proposal
» Requirements for 4SLB units from 250 to 500 hp are the 

same as larger engines subject to RICE MACT

 Preamble is silent on typical MACT reporting and 
recordkeeping requirements

 Section 63.6665 indicates that the  General 
Provisions apply to new / reconstructed units
» SSMP, etc sections from Part 63 General Provisions are 

apparently applicable
» Proposed reporting and recordkeeping present a 

significant burden for small units / area sources
» EPA may address this and reduce the burden?



NSPS and NESHAP 
Industry Comments

 Comment Categories:
» NSPS and NESHAP Link – Streamline by using 1 rule
» Structure and Mobile Source Link

–Certification versus In-use emissions
–Useful Life

» Unit Applicability / Subcategories / Modification
– Exemptions or no operator requirements for very small units

» OEM versus Owner / Operator Requirements
–Operator defined O&M procedures; Periodic tests

» Emission Limits / Form of the Standard
– Stage 2 exceeds “Best Demonstrated Technology”
–Concentration (ppmv) alternative to simplify testing

» Monitoring and Testing
–Applicability at full load; Margin for in-use emissions

» Definitions



NOx Controls: 
Ozone and Fine Particulate 
Matter NAAQS Programs 
and Evolving U.S. Maps



NOx Background: 
EPA/State Emission Controls

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

 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
» Strategy also has moved toward regional programs

 In the last decade, regional control approaches and 
NOx RACT have increased NOx controls for existing
IC engines and turbines in gas transmission
» e.g., NOx SIP Call Phase 2 Rule (controls in place by 5/2007)



NOx SIP Call Region



Clean Air Interstate Rule

 EPA proposed the Interstate Air Quality Rule in Jan. 2004 
» Renamed the Clean Air Interstate Rule (CAIR) – Utility focus
» CAIR was finalized on March 10, 2005
» SIPs were due Fall 2006
» Reductions required in two phases by 2009 and 2015

 CAIR requires an emissions cap and reductions for power 
plant NOx and SO2 emissions for 28 eastern states & DC
» Similar region as the NOx SIP Call, but broader area
» Based on budget from 2003 Electric Generating Units (EGUs) 

inventory, projected annual NOx reduction of 61% by 2015
» Emission reductions are intended to address interstate O3 & PM2.5

– e.g., help States attain the 8-hour ozone and PM2.5 NAAQS

» BUT, some states are concluding that CAIR reductions are not 
enough – thus states will pursue additional NOx reductions



CAIR States

Color scheme 
indicates NAAQS 
of concern:

Blue: O3 and PM2.5

Yellow: PM2.5

Red: O3

(O3 requires ozone 
season NOx 
reduction; PM2.5
requires annual 
reductions for both 
NOx and SO2)



Fine Particulate Standard

 EPA has issued implementing regulations for the 
fine particulate matter (PM2.5) standard
» NOx reactions in the atmosphere can form nitrates, so 

NOx is considered a precursor to PM2.5

» Area designations were finalized in December 2004
– EPA proposed 243 counties as nonattainment in June 2004

» SIPs due in 2008
» Attainment dates of 2010 to 2015

 PM2.5 provides another reason for the States to 
pursue NOx reductions and states are likely to 
pursue reductions to support SIPs for both the     
8-hr ozone and PM2.5 SIPs



Fine Particulate

 EPA proposed the PM2.5 implementation rule
» States must consider NOx RACT for existing sources / review 

existing programs  in nonattainment areas
» RACT requires “reasonably available control technology”

 Process is re-starting!  
» While implementation has only begun for the current 

standard, a new revision to PM2.5 NAAQS is pending
» In January 2006, EPA proposed a lower 24-hour PM2.5 NAAQS 
» Final Rule was signed on September 21, 2006
» Schedule for implementation: 
– EPA nonattainment designations in 2009; effective in April 2010
– States prepare SIPs by 2013 
–Attainment required by 2015 to 2020



PM2.5 – Initial Nonattainment Projections

 CURRENT PM2.5 standard: 2015 projection based on EPA Modeling  
and implementation of planned measures (e.g., CAIR, mobile stds)

Nonattainment status:
• Red: Annual & 24 hr
• Yellow: 24 hour
• Orange: Annual
• Hollow: Initial 

nonattainment; 
Projected to attain in 
2015

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



PM2.5 – Initial Nonattainment Projections

 PM2.5 revised standard: 2015 projection based on EPA Modeling  and 
implementation of planned measures (e.g., CAIR, mobile stds)

Nonattainment status:
• Red: Annual & 24 hr
• Yellow: 24 hour
• Orange: Annual
• Hollow: Initial 

nonattainment; 
Projected to attain in 
2015

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



8-hr Ozone Standard Overview

 While completing 1-hour ozone requirements, like the 
NOx SIP Call, EPA also established programs to 
implement the new 8-hour ozone standard 

» 8-hour ozone NAAQS is 0.08 ppmv
» Implementation of the 8-hour ozone standard began in 2004 

under a Court ordered schedule – nonattainment 
designations

 New NOx regulations for IC engines or turbines are likely 
in some states:

» New nonattainment areas have been designated 
» Existing regulations may become more stringent 
» States must consider NOx RACT for nonattainment areas



Nonattainment Areas:  
1-hr versus 8-hr Ozone Standard

Nonattainment Areas for
1-hour ozone standard

Nonattainment Areas for
8-hour ozone standard



8-hr Ozone Standard: Schedule

 Nonattainment designations final April 2004
June 15, 2004 (effective date)

 Final Implementation Rule (Phase 1) April 30, 2004

 1-hour standard revoked June 2005  

 Implementation Rule released November 29, 2005

 RACT SIPs due for nonattainment areas Sept. 2006

 Demonstration SIPs due June 2007

 Attainment deadline June 2009 - 2010
» Extensions are likely; CA Severe and Serious areas have longer

 Facility compliance for 8-hr SIPs – estimate 2008 to 2010



Revision to Ozone NAAQS

 Similar to PM2.5, consideration of a new, lower 8-hour 
standard is currently under review
» Final Staff Paper released January 31, 2007
» At late August meeting, EPA’s Clean Air Scientific 

Advisory Committee (CASAC) unanimously recommended 
a lower 8-hour standard (e.g., no higher than 0.07 ppmv) 
based on review of the Staff Paper

» Signature deadlines for EPA action under Consent Decree: 
–March 2007 Ozone NAAQS proposal 

 EPA could propose a revised standard or no change

–December 2007 Ozone NAAQS Final Rule 

» Ozone NAAQS revision re-initiates the “process”
–Designation of counties, States SIPs, new regulations, etc.



Ozone NAAQS: Potential Impacts of 
Lower 8-hr NAAQS (based on O3 Staff Paper)

Nonattainment Areas for
Current (0.08 ppmv)

Possible Impacts of 0.074 ppmv 8-hr 
Ozone NAAQS (from 2nd Draft Staff Paper:  

http://www.epa.gov/ttn/naaqs/standards/ozone/s_o3_cr_sp.html)
• EXAMPLE map; Based on 2002 – 2004 monitoring

– Shaded areas are possible nonattainment 
counties; open “box” indicates counties where 
monitoring implies attainment with 0.074 ppmv


