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FOREWORD

The U. S. Environmental Protection Agency is charged by Congress with pro-
tecting the Nation's land, air, and water resources. Under a mandate of national
environmental laws, the Agency strives to formulate and implement actions lead-
ing to a compatible balance between human activities and the ability of natural
systems to support and nurture life. To meet this mandate, EPA's research
program is providing data and technical support for solving environmental pro-
blems today and building a science knowledge base necessary to manage our eco-
logical resources wisely, understand how pollutants affect our health, and pre-
vent or reduce environmental risks in the future.

The National Risk Management Research Laboratory is the Agency's center for
investigation of technological and management approaches for reducing risks
from threats to human health and the environment. The focus of the Laboratory's
research program is on methods for the prevention and control of pollution to air,
land, water, and subsurface resources, protection of water quality in public water
systems; remediation of contaminated sites and-groundwater; and prevention and
control of indoor air pollution. The goal of this research effort is to catalyze
development and implementation of innovative, cost-effective environmental
technologies; develop scientific and engineering information needed by EPA to
support regulatory and policy decisions; and provide technical support and infor-
mation transfer to ensure effective implementation of environmental regulations
and strategies.

This publication has been produced as part of the Laboratory's strategic long-
term research plan. It is published and made available by EPA's Office of Re-
search and Development to assist the user community and to link researchers
with their clients.

E. Timothy Oppelt, Director
National Risk Management Research Laboratory

EPA REVIEW NOTICE

This report has been peer and administratively reviewed by the U.S. Environmental
Protection Agency, and approved for publication. Mention of trade names or
commercial products does not constitute endorsement or recommendation for use.

This document is available to the public through the National Technical Information

Service, Springfield, Virginia 22161.
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Disclaimer

The U.S. Environmental Protection Agency through its Office of Research and
Development funded and managed the research described here under Contract No. 68-D7-0001
to Eastern Research Group, Inc.  It has been subjected to the Agency’s peer and administrative
review and has been approved for publication as an EPA document.  Mention of trade names or
commercial products does not constitute endorsement or recommendation for use.



iii

Executive Summary

Woodstoves have been identified as a major source of particulate and polycyclic organic
matter (POM) emissions.  For this reason, new source performance standards (NSPS) were
promulgated  for wood heaters.  Wood heaters sold after July 1, 1992, had to be certified for low
emissions, meet the most stringent requirements of the NSPS, and are referred to as Phase 2
certified.  Of concern has been the fact that laboratory and field studies have shown that certified
wood heaters can physically degrade with use and their air emissions commensurately increase.

The objective of this study was to evaluate the condition and air emissions from old
phase 2 certified wood heaters installed in homes and used regularly for home heating since the
1992/1993 heating season or earlier.  Study stoves were inspected and their conditions were
documented.  Particulate and POM samples were collected from the stoves during normal in-
home use with an automated woodstove emission sampler (AWES).  The AWES was developed
specifically for the in-home collection of air emission samples from residential wood burning
appliances and data developed from its use have previously been used to calculate particulate
emission factors published in AP-42.  In addition to data obtained from the use of the AWES,
ancillary information such as the history of each woodstove,  installation characteristics and
cordwood properties were compiled for the study.

Sixteen stoves were evaluated in the study, eight in Klamath Falls, Oregon, and eight in
Portland, Oregon.  All 16 stoves showed the effects of use.  However, only six were degraded to
the point that it was speculated that their condition would significantly affect air emissions.

An extensive data base from 43 week-long test runs was developed.  No direct statistical
correlation between emissions and wood moisture, burn rate or the conditions of the stoves could
be made due to the number of variables associated with the real-world in-home use of
woodstoves.  However, the particulate emissions for stoves in homes in Portland were on the
average higher than for stoves in homes in Klamath Falls.  This result is consistent with the
average higher fuel moisture content and burn rate characteristic of the Portland portion of the
study as compared to the Klamath Falls portion.

The particulate emission factors of the certified Phase 2 stoves evaluated in this study
appear to have increased with use, but on the average, after about seven years they still have
lower emissions than uncertified conventional stoves.  In addition, it was clear from the results
that the emission rates for Phase 2 stove models reported as part of the NSPS certification
process do not represent emission levels of same stove models inhomes after extended use.
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The data demonstrate that particulate emissions can not be used as a surrogate
measurement for  POM emissions of woodstoves.  Further, POM emission factors, as based on
the 7-PAH and 16-PAH values,  determined from the in-home use of woodstoves in this study
were lower than the POM emission factors previously published in AP-42.  This observation is
significant because the AP-42 emission factors are the basis for the national emission inventory
of POM for which residential wood combustion was identified as the single largest source.
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