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Greenhouse Gas Emissions & 
Regulation 



Source: National Academy of Sciences 
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Greenhouse Gas Emissions 

Source: EPA 
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Greenhouse Gas Emissions 

Source: EPA, http://www.epa.gov/climatechange/ghgemissions/  
6 

http://www.epa.gov/climatechange/ghgemissions/
http://www.epa.gov/climatechange/ghgemissions/
http://www.epa.gov/climatechange/ghgemissions/


The Utility Power Sector 
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NPPD Gerald Gentleman Station 
North Platte, NE 

1,365 MW 

Photo Credit: © 2009 Alex S. MacLean / Landslides 
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NPPD Beatrice Power Station 
Beatrice, NE 

217 MW 

Photo Credit: Nebraska Public Power District 
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Broken Bow Wind LLC 
Broken Bow, NE 

1.6 MW/turbine 

Photo Credit: Caroline Jezierski for QUEST 
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The Utility Power Sector 
Generating Capacity 

Baseload 

Intermediate 
Peak 

Source: EIA – Today In Energy – Demand for Electricity Changes Through the Day 
http://www.eia.gov/todayinenergy/detail.cfm?id=830  12 
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The Utility Power Sector 
Simple vs. Combined Cycle 

Simple Cycle Systems 

• Combustion only, no heat 
recovery 

• Simpler, less expensive to 
build 

• Faster and easier to respond 
to changing power demand 

Combined Cycle Systems 

• Recover waste heat from 
combustion for reuse 

• 50% more efficient than 
simple cycle 

• Cheaper long-term energy 
solution 
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The Changing Utility Power Sector 
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Levelized Cost of Electricity (LCOE) 
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2010, May 2010, DOE/EIA-0383(2010) 
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Average LCOE of  
Dispatchable Generation 
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Source: U.S. Energy Information Administration, Annual Energy Outlook 2013, December 2012, DOE/EIA-0383(2012). 
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New Source Performance 
Standards 



New Source Performance Standards 

• Statutory Authority 
– CAA Section 111 (b) – NSPS 

• Applies to new stationary sources 
– Commence construction, modification, or reconstruction after 

applicable standards are published or proposed 

– CAA Section 111 (d) – Emission Guidelines (EG) 
• Applies to existing stationary sources 

– Any source other than a new source 

• Required for sources of an air pollutant that: 
– Is not regulated elsewhere under the CAA; and 

– Would be subject if the existing source were a new source 

Source: CAA Section 111  (http://www.law.cornell.edu/uscode/text/42/7411) 
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New Source Performance Standards 
GHG Regulatory Timeline 

2009 

•Endangerment Finding 

April 2012 

•Original Proposed NSPS for 
GHGs from New EGUs 

Sep 2013 

•Revised Proposed NSPS for 
GHGs from New EGUs 

June 2014 

•Finalize NSPS for GHGs 
from New EGUs 

•Propose NSPS/EG for 
Existing EGUs 

June 2015 

•Finalize NSPS/EG for 
Existing EGUs 

June 2016 

•States submit SIPs to 
comply with NSPS/EG for 
Existing EGUs 
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New Source Performance Standards 

• Statutory Authority 

– Standard of Performance: 

• “A standard for emissions of air pollutants which 
reflects the degree of emission limitation achievable 
through the application of the best system of emission 
reduction which (taking into account the cost of 
achieving such reduction and any non-air quality health 
and environmental impact and energy requirements) 
the Administrator determines has been adequately 
demonstrated.” 

Source: CAA Section 111 (http://www.law.cornell.edu/uscode/text/42/7411) 
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New Source Performance Standards 

BSER 
Feasibility 

Cost 
Emission 

Reductions 

Technological 
Innovation 
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GHG NSPS for New EGUs 
Applicability 
Coal-fired EGUs Natural Gas-fired EGUs 

Build Date After Jan 8, 2014 

Capacity > 73 MW 

Fuel Usage > 10% fossil fuel use on a 3-year rolling average basis 

Built for the 
purpose of 

supplying, and 
supplies… 

One-third or more of its total potential electrical output 

AND 

More than 219,000 MWh net-electrical output to the grid… 

…on an annual basis. 
…on a 3-year rolling average 

basis. 

Not Subject 
Oil-fired EGUs 

 
Existing EGUs that undertake modification or reconstruction 
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GHG NSPS for New EGUs 
Emission Limits 

Coal-fired EGUs Natural Gas-fired EGUs 

BSER Determination Partial CCS Natural Gas Combined Cycle 

Emission Standard 
(lb CO2/MWh) 

1,100 1,000 

Subcategories – ≤ 250 MW > 250 MW 

Compliance 
Determination 

First 12-operating-months of data 
 

Rolling average updated each operating month thereafter 

Compliance Options 

12-operating-month  
rolling average 

 
84-operating-month  

rolling average 

12-operating-month  
rolling average 

Startup, Shutdown, 
& Malfunction 

No exemption for startup or shutdown periods 
 

Affirmative defense for malfunctions 
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GHG NSPS for New EGUs 
Other Requirements 

Coal-fired EGUs Natural Gas-fired EGUs 

Continuous 
Emissions 

Monitoring System 
(CEMS) 

Required for solid-fuel EGUs 
 

Must measure exhaust gas 
CO2 concentration, flow rate, 

& moisture content 

Optional 
 

If not used, must install fuel 
flow meter 

Other Monitoring 
Requirements 

Hourly EGU operating time & gross output in MWh 
 

Site-specific monitoring plan 

Reporting Quarterly emissions summary & excess emissions reports 

Recordkeeping 

Calculations for emissions data, CEMS, gross output 
 

Maintained for 3 years total (2 years on-site) 
10 years total for 84-operating-month compliance option 
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Best System of Emission 
Reduction 

Partial Carbon Capture & 
Sequestration 



Best System of Emission Reduction 

Feasibility Cost 

Emission 
Reductions 

Technological 
Innovation 
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Best System of Emission Reduction 

Feasibility Cost 

Emission 
Reductions 

Technological 
Innovation 

Technically 
Feasible 

Adequately 
Demonstrated 
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Best System of Emission Reduction 

Partial CCS – Five-Stages 

1. Capture 

2. Transport 

3. Injection 

4. Sequestration 

5. Monitoring 

Image source: EPA (http://www.epa.gov/climatechange/ccs/index.html)  
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Best System of Emission Reduction 

Capture, Transport, & Injection 

• CO2 captured since 
1930s 
 

• Transported and 
used for EOR since 
1970s 

Image source: EPA (http://www.epa.gov/climatechange/ccs/index.html)  
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Best System of Emission Reduction 
Sequestration 

• 3,000 
Gigatons 
 

• 500 years’ 
worth of  
2011 CO2 
emissions 
(5.5 Gt) 

Source: EPA & DOE/NATCARB (http://www.epa.gov/climatechange/ccs/index.html) 30 
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Best System of Emission Reduction 

– 

– 

– 

– 

– 
Source: Carbon Capture & Sequestration 

Technologies @ MIT 

HECA 

TCEP 

Kemper County 

FutureGen 

Boundary Dam 
Bow City 

WA Parish 

31 



Best System of Emission Reduction 

Feasibility Cost 

Emission 
Reductions 

Technological 
Innovation 

• Courts & case law 

– BSER is feasible if it is 
expected to be available 
to new sources 

– Does not have to be 
available to every source 

– Standard may prevent 
construction of some 
new sources 

Sources: Portland Cement Association v. Ruckelshaus (D.C. Cir 1973);  
41 FR 2331;  
NRDC v. EPA (D.C. Cir 2007);  
International Harvester Co. v. EPA. (D.C. Cir 1973) 
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Best System of Emission Reduction 

Feasibility Cost 

Emission 
Reductions 

Technological 
Innovation 

• 2010 Interagency Task 
Force on CCS 

– “There are no 
insurmountable 
technological, legal, 
institutional, regulatory 
or other barriers that 
prevent CCS from playing 
a role in reducing GHG 
emissions.” 

• Largest barrier is cost 

Sources: 2010 Interagency Task Force on CCS;  
DOE/NETL “Cost and Performance Baseline” reports 
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Best System of Emission Reduction 

Feasibility Cost 

Emission 
Reductions 

Technological 
Innovation 

• Cost of BSER must be 
“reasonable” 

• Courts & case law 

– Costs are acceptable as 
long as they are not: 
• “Exorbitant;” 

• “Greater than the 
industry could bear and 
survive;” 

• “Excessive;” or  

• “Unreasonable.” 

Sources: Lignite Energy Council v. EPA (D.C. Cir 1999);  
Portland Cement Association v. Ruckelshaus (D.C. Cir 1975);  
Sierra Club v. Costle (D.C. Cir 1981);  
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Best System of Emission Reduction 

Feasibility Cost 

Emission 
Reductions 

Technological 
Innovation 

• Emission Reductions 

– Acceptable level not 
explicitly defined 

• Courts & case law 

– EPA “must keep in mind 
Congress’ intent that 
new plants be controlled 
to the ‘maximum 
practicable degree.’” 

Sources: Portland Cement Association v. Ruckelshaus (D.C. Cir 1973);  
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BSER Compared – Coal 
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BSER Compared – Natural Gas 
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Best System of Emission Reduction 

Source: EPA 79 FR 1429; U.S. Energy Information Administration, Annual Energy Outlook 2013, December 2012, DOE/EIA-0383(2012). 
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Best System of Emission Reduction 

Feasibility Cost 

Emission 
Reductions 

Technological 
Innovation 

• Courts have never 
invalidated a standard 
because it was too 
costly 

– Have upheld standards 
that entailed high costs 

• Revenue offsets 

Sources: 79 FR 1464 
Portland Cement Association v. Ruckelshaus (D.C. Cir 1973);  
Sierra Club v. Costle (D.C. Cir 1981);  
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Best System of Emission Reduction 

Feasibility Cost 

Emission 
Reductions 

Technological 
Innovation 

• Standard of 
Performance 

– Must encourage 
“constant improvement 
in techniques for 
preventing and 
controlling emissions…” 

– “Stimulate development 
of new technology.” 

Sources: Sierra Club v. Costle (D.C. Cir 1981);  
1977 Senate Committee Report; 
1970 Senate Committee Report. 
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Best System of Emission Reduction 

Feasibility Cost 

Emission 
Reductions 

Technological 
Innovation 

• CCS 

– Best option for controlling 
CO2 emissions 

– “Widescale cost-effective 
deployment of CCS will 
occur only when driven by 
policy designed to reduce 
GHG emissions.” 

• Standard without CCS  

– Does not promote 
technological development 

Sources: 79 FR 1480;  
2010 Interagency Task Force on CCS; 
79 FR 1468. 
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Best System of Emission Reduction 

Coal 
Adequately 

Demonstrated 
Reasonable 

Cost 

Adequate 
Emission 

Reductions 

Promotes 
development 
of technology 

No CCS     

Partial CCS     

Full CCS     

Natural Gas 
Adequately 

Demonstrated 
Reasonable 

Cost 

Adequate 
Emission 

Reductions 

Promotes 
development 
of technology 

Simple Cycle     

Combined 
Cycle 

    

+ Partial CCS     

+ Full CCS     
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Impact on Nebraska 

Source: EIA, Electric Power Monthly 

Average Retail Price of Electricity (Dec 2013) 

Nebraska Ranks 44th 
(9.17 cents/kWh) 
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Impact on Nebraska 
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Nebraska Net Electricity Generation by Source, Nov 2013 

Source: EIA, Electric Power Monthly 
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Impact on Nebraska 

• OPPD, NPPD, LES Integrated Resource Plans 

– Baseload & intermediate demand will be met 
using existing facilities 

– Install new natural gas facilities to meet peak 
demand where necessary 

– Energy efficiency & renewable generation 

– Anticipating CO2 regulation 

Source: EIA, Electric Power Monthly 
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What Happens Next 

• NSPS for New EGUs 

– Public comment period extended to May 9, 2014 

– Final Rule expected June 2014 

• Emission Guidelines for Existing EGUs 

– Advanced to OMB review March 31, 2014 

– Proposed Rule expected June 2014 

 

• Litigation anticipated 
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Watch This Space… 

Photo Credit: Nebraska Public Power District 


