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National Emission Standards for 
Hazardous Air Pollutants (NESHAP)

Final (1st time) Rule published by EPA Sept 2004 also 
known as the Industrial, Commercial & Institutional (ICI) 
Boiler BMACT “Maximum Available Control Technology”
Implementation Sept 13, 2007
Courts vacated rule 100% August 1, 2007

Why – poor definition of “waste fuel firing” conflicting 
with Commercial, Industrial Solid Waste Incineration 
(CISWI) Rule, Part 129 of CCA.

• ANPR “Advance notice of Proposed 
Rulemaking” on CISWI Dec 2008 with 30 
day comment period.

• ANPR for Revised BMACT Mid-late 2009. 
Finalize in 2010

So…. What else ??????????
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States Forged Ahead as Suspected 
(State Implementation Plans) SIP’s
Vacated rule is perceived as a “Hammer”
to individual states to proceed. “Assumed 
that Congress intended the law to go 
ahead regardless”
Most states did go ahead and began using 
BMCT Criteria for New and Existing Title V 
permits. “Particularly for coal”

New ISSUE…………
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NACAA
National

Association of

Clean Air Agencies
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NACAA Guidance
NACAA boiler Database 10 57

Original BMACT 400 ppm 400 ppm (0.38#/MMBtu)

NACAA Proposed 35-60 ppm 100-150 (0.10-0.14 #/MMBtu)

NACAA boiler Database 67 109
Original BMACT

Lbs/MMBtu
0.025 New

0.07 Existing
0.025 New

0.07 Existing
NACAA Proposed .008-0.012 Existing 0.01-0.02 Existing

Coal WoodCO Limits

PM Limits

NACAA boiler Database 10 8

Original BMACT
Lbs/TBtu

3.0 New
9.0 Existing

3.0 New

NACAA Proposed 4.5-7.5 or 90% removal 2.5 - 4.5 

Hg Limits
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How did they arrive at these values??

Lowest 12% or lowest 5
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EPA Considering MACT Floor 
Using Med Waste Methodology
Consider only emission test data from units 
in the lowest 12% of units with test data
– Testing plan also focused on best 

performers
Address variability using standard deviation 
of individual runs in the test data for the 
lowest 12% at the 99.9% upper confidence 
level:
– Limit = avglowest 12% + 3.09*st. devlowest 12%
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The Good, Bad & Ugly
NACAA boiler Database 57

Original BMACT 400 ppm (0.38#/MMBtu)

NACAA Proposed 100-150 (0.10-0.14 #/MMBtu)

Med Waste Method 50 ppm

NACAA boiler Database 109
Original BMACT

Lbs/MMBtu
0.025 New

0.07 Existing
NACAA Proposed 0.01-0.02 Existing

Med Waste Method 0.009

Wood

CO Limits

PM Limits

NACAA boiler Database 8

Original BMACT
Lbs/TBtu

3.0 New

NACAA Proposed 2.5 - 4.5 

Med Waste Method 0.34

Hg Limits
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CISWI
Comments are in for ANPR
Time frame “Late Spring 2009 NPR”
Notable Factors defining Waste
– Concept of “Discarded”
– Sham recycling
– Never leaves mill = Fuel
– Leaves mill = Waste
– OCC - Screen wire & Plastics = Fuel, Otherwise??
– Btu value (3500-5000 Btu/lb??)
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Green House Gases

CO2 and the other five (5) CH4, N2O, SF6, PFC’s & HFC’s
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Media and Public Opinion
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The Death Blow
Both Presidential Candidates 
Supported Global Warming 
Legislation
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GHG Enforcement
April 2007 US Supreme Court (MA. Vs. EPA) 
Said…. “EPA you need to develop enforceable 
rules for GHG limits”
July 2008 EPA publishes ANPR

Reflects complexity / magnitude of issue and 
IF and HOW GHG’s could be effectively 
controlled under CCA.
Summary of EPA work and concerns raised by 
other federal agencies

Comment period (120 days) NOV 28, 2008
April 2009 expect EPA to announce results of 
“Endangerment findings”
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Federal GHG Legislation
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RENEWABLE FUELS
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Renewable Portfolio Standards

Source: DOE – Energy Efficiency and Renewable Energy 2008
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Biofuels • • • • • • • • •

Biomass • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

CHP/Waste Heat • • • • • • • • • • • • •

Energy Efficiency • • • • • • • • •

Fuel Cellsb • • • • • •

Geothermal • • • • • • • • • • • • • • • • • • • • • • • • • •

Hydro • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

Landfill Gas • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

Municipal Waste • • • • • • • • • • • • •

Ocean Thermal • • • • • • • • • • • • • •

Photovoltaics • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

Solar Thermal 
Electric • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

Tidal • • • • • • • • • • • • • • • • • • •

Waste Tire •

Wave • • • • • • • • • • • • • • • • • •

Wind • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

Eligible Technologies Under State RPS

Source: Database of State Incentives for Renewable Energy
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Where Renewables Sit
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ICI Combustion Technologies
FLUID BEDS

Circulating Fluid Bed
Bubbling Fluid Bed

GASIFIERS
– IGCC (Integrated Gasification Combined Cycle
– Industrial Scale Steam Producers

Fluidized Bed
Entrained Flow 
Fixed Bed

STOKERS
Underfeed
Mass Fed
Spreader
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Bubbling Fluid Bed
•Heated Silica sand 
bed 0.039” dia.

•Fuel fed into bed

•Fluidizing velocities 
3.6-8.2 ft/s

•Bed temperatures 
1490°F. SR <0.9

•Excess air 20-35%
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IGCC
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Industrial Gasifier

Mass fed –
Multi screws

Fuel pile

Stationary 
“grate”

Ash Screw

Secondary air

1200-1600°F 

Syn Gas
+2200°F Flue gas
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Lime Kiln Fuel Displacement

PaperPaper machine

Pulp
bleaching

Pulp
washing

Digester

Chips

Pulp

White
liquor

Black
liquor

15% solids

NaOH
Na2S

Na2CO3
Na2SO4

Recovery
boiler

Black liquor 
concentration

Smelt

Black
Liquor

75% solids

Flue gas

Na2CO3
Na2SO4

Na2CO3
Na2S

Causticizing

Green
liquor

Dissolving
tank

Water
Na2CO3

Na2S

CaCO3 CaO
Lime
kiln

Steam turbine

Steam

(power)

Process steam

Process steam
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Lime Kiln Fuel Displacement
Typical paper mill 
– 350,000 tons pulp per year (1000 tpd)
– Lime kiln processing 350 tpd lime
– Requires 75 MBtu/hr fuel

Natural gas (70,000 scfh)
$6 million/year at $10 per thousand scf

Fuel oil #2 (650 gal/hr)
$16 million/year at $3 per gallon
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Stoker-Gasifier Requirements

Relatively inexpensive
Able to produce gaseous fuel suitable for 
combustion in a boiler or kiln
Able to process low-Btu fuel
Limited need for gas clean-up
– Sulfur, ammonia
– Tars
– Particulates
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Pilot Scale Combustor (PSC)
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Gasification vs. Conventional Combustion
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GTS Acquisition
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Spreader Stoker
•Fuel fed above bed

•Furnace velocities 16-
23 ft/s

•Combustion Temp 
+2200°F. 

•Excess air 25-35%

Water-cooled 
grate
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Capital Cost High 
complex fuel 
and ash 
systems

Very High 
multiple 
combustors, flue 
gas clean-up

Low for most 
occasions. 
(Small 
outputs)

Medium-Low

Operating 
costs

High 
Fan HP, Bed 
material

High
Fan HP, syngas 
clean-up

Low Low

Availability <85% 
Depending on 
fuel

Low ≤50% Medium -
High

High 
>95%

Fuel 
Flexibility

Limited 
Higher % H2O 

Good and bad Undetermined Good Flexibility

Emissions
#/MMbtu

NOx 0.10-0.25
CO 0.10-0.40

Very low 
theoretically

Low -Medium NOx 0.12-0.30
CO 0.07-0.40

BFB IGCC Stoker
Industrial 
Gasifier
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Steam lbs/hr Gross 503,000 453,000

Steam lbs/hr Net 450,000 450,000

Fuel oil input for RSCR MMBtu/hr NR 3.00

Net System Efficiency (BFB req. sat steam for SCR) 69.4 74.2

Auxiliary loads kW 5,430 2,324

Modeled gross plant kW req 57,900 54,500

Est. Net plant Heat Rate btu/kWh 13,605 12,635

Req. fuel input for 50 MW net MMBtu/hr 680.25 631.75

CO2 Emission lbs/hr 150,977 140,212

Courtesy of Babcock Power Inc www.babcockpower.com

BFB Stoker

50 MW Net Plant Comparison
Assuming current low level CO and NOx emissions (0.10 #/MMBtu & 0.07 #/MMBtu)

7% less CO2
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Detroit Stoker Company
Monroe, Michigan, USA

www.detroitstoker.com


