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Background Things to Know

• “Air Toxic”
• “Ambient Air Limits”
• Toxic Pollutant Emission Rate “TPER”
• How TPER is enforced:  “Demonstration”



Contents

• Recap – The DEQ email
• Benzene health effects
• Recap – when the NC TAP rule applies
• What is an emission factor
• How to increase EF accuracy
• Source test:  What to expect
• Possible outcomes



Benzene ambient air exposure 
health effects

• General population exposure to benzene is 
mainly from breathing air

• Ambient air levels of benzene:
– Can affect reproductive organs
– Affects blood-forming tissues, such as bone 

marrow
– Can cause anemia
– Long-term exposure can cause cancer, 

specifically acute myeloid leukemia



REGULATORY PATHWAY TO 
APPLICABILITY

• Regulatory pathway to applicability – IN GENERAL
– MACT boilers are exempt

• For furniture manufacturers, the rule currently 
applies to:
– North Carolina Facilities with non-MACT Boilers

• Title V facilities that took HAP minor limitations on 
boilers

• Non-Title V facilities with wood boilers
• Any other facility with a threshold source of benzene 

emissions: > 8.5 lb/yr





Could also be important in the future

• Facilities that have been “passed over” 
could be evaluated on a case-by-case basis

• Title V facilities with MACT major boilers, if 
there is a Director’s Call

• Potentially, facilities in other states



What is an emission factor?

• A quantitative measure of how much pollutant is 
release by a particular activity

• Usually developed by source testing several different 
facilities undertaking the same type of activity, e.g.
– Petroleum refining
– Pulp and paper production
– Surface coating
– COMBUSTION

• It is NOT an emission or control standard
• Benzene emission factor is focus of this discussion



NCDEQ Benzene EF =

4.2 x 10-3 lb/MMBTU



Benzene Ef 
Basis:

19 tests

ONE dry wood



WHY THE CURRENT FACTOR IS 
A PROBLEM
• The benzene emission factor may have 

resulted in overestimating benzene 
emissions from our boilers that burn kiln-
dried biomass

• A quick look at annual emission reports 
shows many such boilers with annual 
emissions > TPER



POSSIBLE PATHWAYS FORWARD

• It is clear that DEQ has not yet developed a policy 
to address benzene emissions > TPER

• AHFA will be supporting affected members by:
– Monitoring DEQ’s future actions related to benzene 

emissions from member facilities
– Providing technical support to facilities that must 

complete demonstrations
• AHFA will evaluate the benefit to membership of 

developing a new benzene emission factor
– A new emission factor specific to dry wood boilers



Pathway to develop a more 
accurate emission factor
• Select facilities with a range of 

representative dry wood boilers
• Undertake a series of “engineering” tests at 

selected facilities to evaluate whether 
emissions are likely to vary from the current 
published emission factor



Pathway to develop a more 
accurate emission factor (cont’d)
• Undertake full EPA Method source testing 

at all volunteer facilities
• Develop new emission factor based on full 

test results and a standard protocol for 
factor calculation

• Provide full report to NCDEQ for 
consideration and adoption of the new 
factor



How does emissions source testing work?

• Facilities operate boiler at a reasonable 
maximum load, with full combustion

• Air emission testing specialists have 
specialized equipment to extract and collect 
stack emissions for benzene

• Stack being tested must have test ports 
meeting EPA specifications



How does emissions source testing work?
• Probes are inserted into the ports for 

sample collection
• A typical test consists of three one-hour test 

runs, with time between tests for equipment 
changeover

• Boiler operator must maintain logs during 
test for parameters such as:
– Amount of fuel combusted
– Steam production
– Temperature 



Air QUALITY dispersion modeling
• If source testing does not result in 

emissions < TPER,  Air Quality Dispersion 
Modeling may be required

• “Dispersion modeling uses mathematical 
formulations to characterize the 
atmospheric processes that disperse a 
pollutant emitted by a source” (EPA)



Air QUALITY dispersion modeling
• Using local meteorology and topography, 

an emission rate input is used to predict a 
maximum offsite air concentration

• An emission rate lower than the current 
benzene factor may be helpful

• Maximum offsite result must be  
< 1.2 x 10E-04 mg/m3 (annual basis)
(the Ambient Air Limit, or AAL)



WRAP UP



Possible outcomes – Limited or No 
DEQ  Demonstration requests
• Continue to report benzene emissions using 

the current emission factor, OR
• Use the only published dry wood boiler rate 

(2.9 x 10E-03 lbs/MMBTU), OR
• Undertake voluntary testing in an effort to 

reduce reportable emission rate



POSSIBE OUTCOMES – DEQ TAKES 
BROAD ACTION TO ENFORCE THE RULE
• Implement the AHFA benzene emission 

factor development program, AND/OR,
• Undertake boiler-specific testing
• Neither option is a guarantee

– Emission rates may not change much, or 
may even be higher (unlikely)

– Dispersion modeling may still be required
– But model benzene input would likely be 

lower, increasing probability of success



BE SURE YOUR BOILERS ARE IN 
COMPLIANCE WITH ALL RULES
• Monitoring (e.g. Visible Emissions)
• Recordkeeping (e.g., fuel consumption)
• Reporting (e.g., MACT semiannual reports 

and/or annual emission reports)
• Work Practice requirements (e.g., periodic 

boiler tune-ups)



W. DEAN KAISER, QEP RET.
STRATUS ENVIRONMENTAL SOLUTIONS, INC.
dkaiser@strat.us

THANK YOU!                     34 YEARS SERVING THE FURNITURE & WOOD 
PRODUCTS INDUSTRY
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