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NOx Allowances Current Vintage

Argus Air Daily



Houston Galveston Area (HGA)
NOx

• As of April 26, 2006

Vintage Bid Ask

2006 $650 $800

2007 $2,900 $3,500

2008 $49,000 $60,000
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Reagent

From Combustor  

NOx

NH3 or CH4N2O

4NH3 + 4NO + O2 4N2 + 6H2O
2NH3 + NO + NO2 2N2 + 3H2O
8NH3 + 6NO2 7N2 + 12H2O 

→

→
→

NOx / NH3

To Stack 
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Regulatory Monitoring

NOx

NH3



→4NH3 + 4NO + O2      4N2 + 6H2O

At stoichemetric 1 mole of ammonia reacts with 1 
mole of nitric oxide

At stoichemetric 1 mole of urea reacts with 2 moles 
of nitric oxide

→NH2CONH2 + 2NO + ½ O2      2N2 + 2H2O +CO2



SNCR
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Low Temperatures
• Slow Droplet Evaporation
• Slow Kinetics¹
• Ammonia Slip

High Temperatures
• Rapid Droplet Evaporation
• Fast Kinetics

NOx ReductionNOx Reduction

Ammonia SlipAmmonia Slip
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Ammonia Consumption

HITACHI POWER SYSTEMS AMERICA

Anhydrous Ammonia Consumption 
750MW Boiler, 90% DeNOx
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What Does This Mean To You?
• Assume

– 750 megawatt unit
– 90% NOx removal
– Feed rate of NH3 = 1500# / hour
– A 3% error in calibration    400,000# “wasted” annually
– @ $350/ton = 

$70,000

YEAR

OVER

~=



What Does This Mean To You?
• Assume

– 750 megawatt unit
– 0.6 #/mmBTU NOx limit
– 54 tons NOx (allowances) /day
– A 3% error in calibration    1.6 allowances
– @ $2,600/allowance =

~=

$1,500,000

OVER

YEAR



What’s On The Horizon?

US EPA Protocol Gas Verification Program



What is known about the program?

• NIST  (National Institute for Standards and 
Testing) will be performing the testing and 
reviewing the paperwork.   

• The importance of having NIST do the 
program is that they are mandated to do 
the most accurate measurements of all 
entities.   NIST analyzes the gases from 
which all protocols must be traced from.



Protocol Gas Traceability
• SRM (Standard Reference Material)

– Produced under NIST contract
– Sold by NIST

• NTRM (NIST Traceable Reference Material) 
– Produced by specialty gas vendors
– Analyzed & certified by NIST

• GMIS (Gas Manufacturer’s Internal Standard)
– Produced by specialty gas vendors
– Analyzed & certified by specialty gas vendor



US EPA Protocol Gas
SRM

NTRM

GMIS

PROTOCOL

CERTIFIED



What is known about the program? 

• In 2006 NIST will still be testing “easy” 
gases the lowest is 50ppm N0x and 50ppm 
S02

• Industry tests have shown significant
differences in quality as the N0x and S02
part per million levels decrease.



What is known about program? (cont)

• This is the last test that EPA will pay for.  EPA 
has committed $100,000 for acquiring the 
samples and NIST’s analysis of 40 cylinders.

• The next test will be funded by the gas 
manufacturers.

• EPA is writing regulatory language that will 
create mandatory participation.   If a company 
does not participate, they will not be allowed to 
sell EPA protocol gas.



Part 58 (ambient)
Proposed Rulemaking (1/17/06)

Gaseous pollutant concentration standards 
(permeation devices or cylinders of compressed 
gas) used to obtain test concentrations for CO, SO2, 
NO, and NO2 must be traceable to either a National 
Institute of Standards and Technology (NIST) 
Traceable Reference Material (NTRM) or a NIST-
certified Gas Manufacturer's Internal Standard 
(GMIS), certified in accordance with one of the 
procedures given in reference 4 of this appendix. 
Vendors advertising certification with the 
procedures provided in reference 4 of this 
appendix and distributing gasses as “EPA 
Protocol Gas” must participate in the EPA 
Protocol Gas Verification Program or not use 
“EPA” in any form of advertising.



Part 75 ( stack)
Proposed Rulemaking (May/June 2006)

Part 75, Appendix A, Section 5.1.4- EPA Protocol Gases:
(a) EPA Protocol gGases must have a vendor-certified uncertainty (95-
percent confidence interval) that must not be greater than 2.0 percent of the 
certified concentration (tag value) of the gas mixture.  The uncertainty must 
be calculated using the statistical procedures (or equivalent) that are listed in 
Section be vendor-certified to be within 2.0 percent of the concentration 
specified on the cylinder label (tag value), using the uncertainty calculation 
procedure in section 2.1.8 of the ``EPA Traceability Protocol for Assay and 
Certification of Gaseous Calibration Standards,'' September 1997, EPA-
600/R-97/121 (EPA Traceability Protocol) or such revised protocol as may be 
approved by the Administrator.  Vendors advertising calibration gas 
certification with the EPA Traceability Protocol or distributing calibration 
gases as “EPA Protocol Gas” must participate in the EPA Protocol Gas 
Verification Program or they cannot use “EPA” in any form of advertising for 
these products, unless approved by the Administrator.

-



EPA Protocol Gas Verification Program



How can you protect yourself 
until the next blind audit?

• Check your certifications. The Institute of Clean 
Air Companies (ICAC) has published guidelines.
http://www.icac.com/files/public/epa_gas_protocol.pdf

• If the certificate is lacking any of the mandatory 
items it may not be valid or accurate.

• Check the expiration dates, if expired it is not a 
valid protocol!

• Buy your US EPA Protocols from companies that 
concentrate on Specialty gas



In Conclusion



Billing Meters
Consumer Industry


