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Utility CO2 emissions

• Maryland: ~90 Million 
metric tons (Mg) CO2 per 
year



Regional Greenhouse Gas Initiative 
(RGGI or "ReGGIe")

• Nine Northeast and Mid-Atlantic states
• Cap-and-trade program to reduce carbon 

dioxide emissions from power plants in the 
region
– Compliance begins 2009
– Regional emissions capped at ~1990 emissions
– Cap reduced 10% in 2018



RGGI cap rules

• Each source must have enough 
allowances to cover its emissions at the 
end of each compliance period
– Reduce emissions
– Buy credits from other sources under cap
– Buy credits from emissions offset projects



RGGI emissions offset projects

• Landfill methane capture and destruction
• Carbon sequestration due to afforestation
• Avoided methane emissions from agricultural 

management
• End-use energy efficiency
• Reduction in emissions of sulfur hexaflouride
• Reduction in emissions of methane from natural 

gas transmission and distribution
• ?Carbon sequestration due to tidal wetlands?



MRCSP Phase I: Wetlands
• The greatest carbon sequestration potential in 

existing wetlands in the region is through tidal 
marsh conservation in Maryland.



Tidal marshes: 
Maximizing terrestrial carbon 

sequestration
• High net primary productivity and 

low decomposition rates
• Accretion = Long-term continual C 

sequestration
• As sea-level rise increases, so 

does sequestration potential
• Minimal methane production



Value of carbon sequestration for 
20,000 acres of restored marshes

• 20,000 acres = 8,000 hectares
• 2.5 to 5.7 Mg C ha-1 yr-1

• 20,000 to 45,600 Mg C yr-1

• 67,000 to 152,000 Mg CO2 yr-1



Value of carbon sequestration for 
20,000 acres of restored marshes

$532,000$235,000$3.50

$3,040,000$1,340,000$20.00

$1,520,000$670,000$10.00

$760,000$335,000$5.00

152,000 Mg CO2 yr-167,000 Mg CO2 yr-1Price per Mg 
CO2



Research design for tidal 
marsh project

• Tidal marsh cells
– One newly created 5-acre cell (2003)
– One natural marsh cell
– One older cell (1983)
– ?Clean dredge cell?



Sediment Elevation Tables



Research design for tidal 
marsh project

• ~15 field plots per SET (~50 per cell)
• Plots sampled annually for soils and 

vegetation
– Organic carbon
– Bulk density
– Nutrients and metals
– pH
– Particle-size
– Sulfides
– Vegetation: cover, biomass, species

• Instrumentation at each SET
– Water table
– Redox potential









Research outcomes

• C sequestration rates in restored 
marshes
– Relative to natural marshes
– As affected by management and 

setting
• Maximizing net primary productivity
• Minimizing decomposition rates



Research outcomes (contd.)

• Basic research on C sequestration 
across soil profile
– Surficial versus deep sequestration

• Sampling protocol for C sequestration 
validation



Research outcomes – beyond 
carbon

• Marsh sustainability and soil properties
– Parent material variation
– Nutrient availability and eutrophication
– Sediment inputs
– Acidification

• Marsh nutrient and sediment retention
• Biogeochemistry



Recommendation:
Monitor and maximize 

organic matter/carbon accumulation

• Factor controlling long-term marsh 
sustainability

• Responsive to management and marsh 
setting

• Intensive sampling required anyway for 
carbon credit validation



Thank you





Remaining Questions

• Water table dynamics
• Methane emissions
• Dissolved carbon leaching
• Sulfidization and sulfuricization rates


