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Clean Air Mercury 
Rule (CAMR)

• Vacated by the D.C. Circuit Court
• Judicial Review Process 

Underway
- Industry reviewing options
- Environmental stakeholder options

• EPA Response awaited 
• Extreme Uncertainty 
• Hg MACT

• best performing 12% of source category
• 2018 CAMR levels???
• Removals at every source

• HAPS MACT



Hg MACT Emission Levels 
MACT 2004 
EPA Proposed Standards

Bituminous 2.0 lbs. / TBtu

Sub-bituminous 5.8 lbs. / TBtu

Lignite

All Lignite 9.2 lbs. / TBtu

• Unlikely to get these levels again
• New MACT Stakeholder Working Group?
• New Information Collection Request?
• New Subcategories
• Comply with new MACT: 2013 - 2016



What are the Needs?

• Improve understanding of 
Hg Co-benefit control with 
SCR / WFGD

• Improve Hg control in units 
with WFGD only

• Improve the Hg removal 
efficiency of ACI into ESPs 

• New technology to improve 
Hg removal efficiency at 
lower costs



Challenge
Small PM increases 
(<0.003 lb/MBtu) can 
trigger NSR for 500 
MWe plant

Improve AC Capture by ESP

Response
• Conduct extensive PM measurements 

(M5 and M17) at various field sites 
(ESP and fabric filter) over time

• Develop low cost counter-measures 
(PMScreen, ESP advanced power 
supply, prevent reentrainment)

• Reduce sorbent amounts needed

Slide provided by Ramsay Chang, EPRI



Improve Carbon Effectiveness
Response
Develop and evaluate 

promising approaches
• On-site grinding to reduce 

sorbent size and 
agglomeration

• Injection before APH, 
maximize contact time

• Optimize sorbent injection 
design and mixing

• On-site production/direct 
injection

• Carbon re-use
• Novel sorbents

Challenge
Improve sorbent 
effectiveness, reduce 
sorbent use and cost

Slide provided by Ramsay Chang, EPRI



Combat Effect of SO3

Challenge
Improve sorbent 
effectiveness in the 
presence of SO3

Response
• Alkali injection
• Sorbent injection before SO3

• Alternatives to SO3 for ESP gas 
conditioning

• SO3 tolerant sorbent

Injection Concentration (lb/MMacf)
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WC, ESP, brominated carbon

LSEB, ESP

HSEB, ESP

WC = Western Coal

LS = Low Sulfur

HS = High Sulfur

EB = Eastern Bituminous

WC, ESP



Disruptive Carbon Technologies

Challenge
Improve Hg removal with 
carbon at lower overall 
cost and provide more 
options

Response
• High mass transfer structures 

with smaller physical footprint
• Technologies geared for older 

plants where baghouse retrofit 
cost are prohibitive

• Polishing approach
• Any approach: High removal 

level required

Honeycomb

Plates

Carbon Cloth



Activated Carbon 
Specification Development

Bulk density

Moisture, ash, fixed C

Particle size distribution

BET surface area

Iodine number

Pore size distribution 

Volatile matter

• Needed to develop consistency in 
procurement of carbon

• Difficulty in different measures of 
carbon effectiveness by carbon 
manufacturers

• Quick onsite test needed to 
evaluate shipments for 
performance consistency

• Vendor guarantee is not 
sufficient for certainty of 
regulatory compliance



Special Applications

Challenge
non-traditional 
approaches to carbon 
injection 

Challenge
• High Temperature applications
• Non-SCR Co-benefit locations

– ACI Into Scrubbers

• Other Pollutant removal



Carol Browner ~ 12/20/2000

“ ……Based on the available information, 
the Administrator finds that regulation of 
HAP emissions from coal- and oil-fired 
electric utility steam generating units under 
section 112 of the CAA is appropriate and 
necessary. As a result, this notice adds 
coal-and oil-fired electric utility steam 
generating units to the list of source 
categories under section 112(c) of the 
CAA.”

EPA Administrator



Hazardous Air Pollutant
HAPS MACT

• Understand emissions by Coal 
Type / Env. Equipment
– 188 individual pollutants
– Particulate Phase Trace Metals (As, 

Pb, Mn…)
– Volatile Inorganics (Hg, Se, HCl, HF)
– Organic Compounds

• Real-time Measurement 
Techniques / Surrogates

• Removal Technologies (Best 
Performers??)

• Control Levels / Predictions



Food for Thought

• Significant Hg removal 
technology progress made since 
2000. More needed!

• Lack of significant funding 
source for needed research

• Turn roadmap consensus for Hg 
technology development into 
cohesive effort 

• Will final regulation just include 
Hg or all HAPS?



Food for Thought

• Uncertainty in regulatory 
timeline delays technology 
selection.

• Timeframe of regulation & 
technology implementation 
are out of phase.

• Financial recovery of 
installed technology hinges 
on regulation.

• Decision of technology 
cannot be made without 
considering potential global 
climate change legislation.



QUESTIONS

Hg

SOx

NOx

PM


