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Overview of Presentation

• Brief introduction to U.S. SO2 and NOx programs
• 5 key elements of compliance/enforcement regime

Emissions measurement, reporting, verification
Allowance registries 
Automatic excess emissions penalties and offsets
Enforcement actions for violations
Public access to emissions and trading data

• State vs. Federal roles on enforcement/compliance
• Addressing Spatial Issues (hotspots)
• Conclusions
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National SO2 Trading Program
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• Goal: Reduce acid 
deposition 

• Target: Reduce SO2 
emissions from electric 
generators by 8.5 million 
tons (50% below 1980 
levels)

• Flexibility: Trading and 
banking of allowances
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Multi-State NOx Programs

•Multi-state effort to 
reduce ozone levels
•Seasonal program- May 
– September
•Sources include 
electricity generators and 
industrial boilers
•Trading and banking

OTR Trading States

Additional NOx SIP Call 
States

OTR State dropped in NOx 
SIP Call
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Emissions Measurement Goals for 
SO2 and NOx Programs

• Consistency
• Complete accounting with no underestimation
• Simplicity and transparency
• Incentives for accuracy and improvement
• Cost effectiveness and consistent administration
• Flexibility for small sources

36% of the units must use Continuous Emissions Monitors (CEMS)
But this account for 96% of the total SO2 emissions
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Electronic Reporting and 
Feedback

ETS
Source electronically submits 
emissions data every quarter

EPA checks data quality and 
provides automated feedback to source

Reporting  Cumulative Annual    EPA
Period or    or Cumulative    Accepted
Quarterly    Ozone Season

---------------------------------------------------------
SO2                  2633.4         5629.1        2633.4
CO2                230774.0       601228.0      230774.0
Heat Input        2249279.0      5013635.0     2249279.0
NOx Rate                0.3            0.3           0.3
----------------------------------------
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Quality Assurance and Verification 
by EPA

• Certification of emissions monitoring systems

• Stringent daily, quarterly and annual QA checks and tests 
• Conservative data substitution for missing data 

Provides incentive for monitoring
Monitors running over 99% of the time

• Near 100% electronic auditing of emissions data

• Random on-site field audits and witnessing of QA tests
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Allowance Registry

•Official record of 
allowance transfers
•Each allowance has a 
serial number
•Parties reach agreement, 
then authorise EPA to 
transfer allowances or 
transfer online
•Registry is not a trading 
platform
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Compliance & Enforcement
• Annual reconciliation:  Compare emissions with allowances 

and deducts one allowance for each ton of emissions

• Penalties for non-compliance
SO2 Program:  

Automatic offset (deduct allowance from next year’s allocation)

Automatic financial penalty ($2,900/ton of SO2 )

Possible civil and criminal penalties

NOx Program

3 allowances surrendered for each ton from next year’s account (no
automatic monetary penalty)

Possible civil and criminal penalties
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SO2 Program—Compliance Rate

• 99.9% Compliance Rate
15 excess emissions penalties over 9-year program life

Past penalties have ranged from $2,682 to $1,580,000

• Eight enforcement cases over 9 years
Average fine: $50,000

Failure to install and operate monitors on time

Monitors installed, but failure to conduct periodic testing 
or report results
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NOX Program – Compliance Rate

• 99.9% Compliance Rate

24 excess emissions penalties over the 4-year 
program life

Past penalties have ranged from 3 to 240 
allowances
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Public Access to Emissions Data
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Public Access to Emissions Data
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Public Access to Allowance Data
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Public Access to Allowance Data

Type of transfer
(auction, private)

Seller name and
account info

Buyer name and
account info

Confirmation date, 
serial numbers and

total allowances
transferred

Internet query capability
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Roles of Federal and State 
Governments in Trading Programs

Design Element SO2 Program NO x Program

Measurement Standards Federal Federal

Reporting Standards Federal Federal

Verification Federal Federal

Compliance Determination Federal Federal

Excess Emissions Penalties Federal Federal

Criminal and Civil Penalties Federal Federal

Enforcement Actions Federal States
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Spatial Issues (hotspots)

•Greatest reductions in States with 
highest emissions

•Independent analyses (i.e., ELI, 
RFF, and EDF) have found that 
trading under the Acid Rain 
Program has not created hot spots

•States and localities have authority 
to address local air quality problems 
(including setting facility permit 
levels that would preclude use of 
allowances)
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Conclusion—Keys to Success

• Accurate, complete, and consistent emissions 
measurement

• Predictable and credible consequences for non-
compliance 

• Transparency of emissions and trading information
• Use of information technologies to handle huge 

amounts of data
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