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Vision: Improve Air Quality With 
Energy Efficiency Power Plants 
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Importance of Topic: Over 150 Million US 
Citizens Live In Areas That Exceed One or 

More NAAQS 

12/2012

Counties Designated "Nonattainment"

Legend **

County Designated Nonattainment for 6 NAAQS Pollutants
County Designated Nonattainment for 5 NAAQS Pollutants
County Designated Nonattainment for 4 NAAQS Pollutants
County Designated Nonattainment for 3 NAAQS Pollutants
County Designated Nonattainment for 2 NAAQS Pollutants
County Designated Nonattainment for 1 NAAQS Pollutant

Guam - Piti and Tanguisson Counties are designated nonattainment for the SO2 NAAQS

* The National Ambient Air Quality Standards (NAAQS) are health standards for Carbon Monoxide, 
Lead (1978 and 2008), Nitrogen Dioxide, 8-hour Ozone (1997 and 2008), Particulate Matter (PM-10 

and PM-2.5 (1997 and 2006)), and Sulfur Dioxide.

** Included in the counts are counties designated for NAAQS and revised NAAQS pollutants. 

1-hour Ozone is excluded. Partial counties, those with part of the county designated nonattainment 

and part attainment, are shown as full counties on the map.

for Clean Air Act's National Ambient Air Quality Standards (NAAQS) *

The Illinois portion of the St. Louis, MO-IL 8-hr Ozone multi-state nonattainment area has been 
redesignated, but the area is not considered a maintenance area until both states in the area 

are redesignated. All of the counties for this area are displayed as being in nonattainment
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Interest in Topic 

• Future: many new areas exceed ozone or 
PM2.5 NAAQS 

– Little/no experience with “non-attainment 
planning” 

• Current/Past: anti-backsliding 

• EE: highly cost-effective, multiple energy 
and environmental benefits 
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BAU Costs Increasing 
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Quantifying Avoided Emissions  
from EE Policies and Programs 
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1 
Develop a baseline forecast of energy 
consumption and associated emissions 



Data Source for Baseline Forecast 

• EPA generally defaults 
to the AEO for its power 
sector modeling inputs 

• Projections of energy 
use by region (not state) 

• Published annually by 
Energy Information 
Administration 
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Other Sources for Baseline Forecasts 

• Independent System Operator (ISO) 

• State Public Utility Commissions and State 
Energy Offices 

– esp. Utility Integrated Resource Plans (IRPs) 

• EE Market Potential Studies 
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Quantifying Avoided Emissions  
from EE Policies and Programs 
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1 
Develop a baseline forecast of energy 
consumption and associated emissions 

2 
Determine which EE policies and programs are 
already embedded in the baseline forecast 



Which Policies are Embedded in the AEO? 

Yes 

• Federal energy 
standards and 
weatherization $ 

• Mandatory State 
RPS policies 

• California’s cap & 
trade program 

No 

• State EERS policies 

• State EE/RE goals 

• Utility EE plans 
ordered/approved by 
State PUCs 

• Local government 
actions 
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Quantifying Avoided Emissions  
from EE Policies and Programs 
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1 
Develop a baseline forecast of energy 
consumption and associated emissions 

2 
Determine which EE policies and programs are 
already embedded in the baseline forecast 

3 
Quantify the expected energy savings from 
incremental EE 



Data Sources for Energy Savings 

• Annual Energy 
Savings Evaluations 
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• Expected 
– Utility Integrated Resource 

Plans (IRPs) 

– EE Program Plans 

– ISO Forecasts 

• Hypothetical 
– EE Market Potential Studies 
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Example: Wisconsin Evaluation Report 

13 

3 



Example: ISO-NE EE Forecast 
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Example: TVA Market Potential Study 
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Source: Global Energy Partners (2013) for TVA 
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Quantifying Avoided Emissions  
from EE Policies and Programs 
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1 
Develop a baseline forecast of energy 
consumption and associated emissions 

2 
Determine which EE policies and programs are 
already embedded in the baseline forecast 

3 
Quantify the expected energy savings from 
incremental EE 

4 
Quantify the expected avoided emissions 
from incremental EE 



Average Emissions Method 
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Marginal Emissions Methods 
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• EE will usually reduce 
the output of the least 
economical EGUs 

• Using historical data, 
identify the EGUs most 
likely to reduce output 
due to EE 

• Apply EGU-specific 
emission factors 
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Dispatch Modeling Methods 
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Power Plant 
Data 

Fuel Prices 

Load 
Profiles 

Grid 
Constraints 

Examples: 
IPM, PROMOD, 

PROSYM, PLEXOS, 
ENERGY 2020, MARKAL 
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NOx Emissions 
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EPA’s EE/RE Roadmap “Pathways” 

Baseline Pathway 
Control 

Technology 
Pathway 

Emerging/ 
Voluntary 

Measures Pathway 

Weight-Of-
Evidence Pathway 

Types of projects 
For “on the book” 

policies; Best on a state-
wide or regional basis 

For “on the way” 
policies  

For locally-based 
activities; Can be 

bundled 
Any 

SIP credit limit None None 
6% of total required 
emission reductions 

No credit taken but do 
get emissions benefits 

Enforcement 
State enforceable but 

not Federally 
enforceable 

Federally enforceable 
against the 

responsible party 

Not enforceable 
against the 

responsible party 
None 

What happens if 
SIP reductions do 
not materialize? 

CAA SIP Call; Air agency 
required to make up for 
the emissions shortfall 

Responsible party 
required to comply 

State responsible for 
reductions 

- 

Level of 
documentation 

required 

Significant analysis to 
show reductions are in 

place for planning 
period, quantify 

impacts, and ensure no 
double counting 

Significant analysis to 
show reductions are 

permanent, 
enforceable, 

quantifiable and 
surplus 

Moderate 
Can range depending 

on level of analysis 



Key References for Quantifying Impacts 
• RAP (soon to be published), Data Sources and Methods for Quantifying the Air 

Quality Impacts of Energy Efficiency Policies and Programs 

• U.S. EPA (2012), Roadmap for Incorporating Energy Efficiency/Renewable 
Energy Policies and Programs into State and Tribal Implementation Plans 
– http://epa.gov/airquality/eere/manual.html  

– Note Appendix I, Methods for Quantifying EE and RE Emission Reductions 

• State and Local Energy Efficiency Action Network (2012), Energy Efficiency 
Program Impact Evaluation Guide 
– http://www1.eere.energy.gov/seeaction/pdfs/emv_ee_program_impact_guide.pdf 

– Note Chapter 6, Calculating Avoided Air Emissions 

• U.S. EPA (2010), Assessing the Multiple Benefits of Clean Energy: A Resource 
for States 
– http://www.epa.gov/statelocalclimate/documents/pdf/epa_assessing_benefits.pdf  

• Synapse Energy Economics (2005), Methods for Estimating Emissions Avoided 
by Renewable Energy and Energy Efficiency 

• ACEEE (2013), Energy Efficiency and Pollution Control Calculator 
– http://aceee.org/123-solutions  
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Most analyses of EE are 

incomplete: 

• Look only at avoided 

energy costs. 

• Include production 

capacity costs, but not 

transmission capacity, 

distribution capacity, 

or line losses. 

• Few include other 

resource savings 

(water, gas, oil). 

• Few try to quantity 

non-energy benefits. 

Scale of Avoided Costs from EE 
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Avoided Energy A new RAP paper  
on EE benefits is 
forthcoming 



Issues Raised for EPA in NESCAUM  
MA/MD/NY Roadmap Pilot Program 

• Expectations about the precise location of 
emission reductions from EE/RE 

• Allow MARKAL modeling to quantify avoided 
emissions 

• Help translate magnitude of EE/RE needed to 
achieve reductions (“scale it up”) 

• Clarify purpose and limitations of tools: Power 
Plant Emissions Calculator Tool and Hourly 
Marginal Emissions Tool (AVERT) 

23 



Measuring Emissions Reductions:  
RAP’s “Mobile Source Analogy” 
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Clean Air SIP 

Clean Air SIP 

Clean Air SIP 



Clean Air Act §111(d) 
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CAA §111(d) = GHG reductions from existing power plants 

EE = Key to 111(d) envir, economic, political effectiveness  

EE hinges on “State Equivalency Plans” 

State Equivalency Plans hinge on quantifying EE   

Quantifying EE hinges on EPA Roadmap   

EPA Roadmap hinges on:    

EMV & 
Data 

Measures 
Emissions 

EPA Regional 
Offices 

Success 
Stories 



Power Sector Emission Reductions
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…  from EE/RE Efforts

Very Preliminary Results – For Demonstration and Discussion Purposes Only

Progress is Being Made… 

• EPA approval of 
EE/RE into SIPs 
via the Roadmap 
still awaits… 

• But states are 
demonstrating 
“proof of 
concept” 
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Modeled Fine Particulate Benefits

Very Preliminary Results – For Demonstration and Discussion Purposes Only

…  from EE/RE Efforts



Policy Conclusions 

• Many confounding variables, issues: 
– No regulatory path yet clearly established 
– NAAQS changes on the horizon 
– 111(d) 
– Dramatic change affecting the power industry 

• Best advice now: 
– Get ahead of it 

• Ozone Advance, PM Advance 

• Investigate/ramp-up EE/RE 

• Set state goals where possible (Maryland, Bay Area, RAP’s 
IMPEAQ, etc.) 

• Develop working relationships with PUC, SEO 
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About RAP 

 The Regulatory Assistance Project (RAP) is a global, non-profit team of experts that 
 focuses on the long-term economic and environmental sustainability of the power 
 and natural gas sectors. RAP has deep expertise in regulatory and market policies 
 that: 

 Promote economic efficiency 
 Protect the environment 
 Ensure system reliability 
 Allocate system benefits fairly among all consumers 

 
 Learn more about RAP at www.raponline.org 

Chris James (cjames@raponline.org) 
John Shenot (jshenot@raponline.org)  

Ken Colburn (kcolburn@raponline.org) 
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