


learned some things about how
fireplaces were burned - they're
not burmed like woodstoves,
they’re burned 3 1/2 to 4 hours a
day instead of around the clock.
The loads are different.

We developed a signature - I
think Skip will talk about this
later - of how a fireplace and
how at least a couple of heaters
are bumed - what kind of burn
patterns they have.

allow us to burn extremely clean.
There is a very good opportunity
for us to expand our market and
provide the public with a very
clean buming, very safe, and
very attractive appliance.

The Regulatory Front

Skip Barnett (henceforth
called "Skip™):
Now I"d like to bring John
Crouch out here. The reason we

Thanks Rick.

"We looked at the Rosin curved back design
and found that we got a reduction of over

50%."

We developed an existing asked him to come and speak
baseline, I think we did very well with you today was to make you
on that. We burned over 350 aware of what’s going on right
hours, so we had a significant now on the regulatory front. I
base. hope that you will buttonhole

We examined some new him this moming during the
technologies. We looked at the coffee break 1o get him to tell

Rosin curved back design and
found that we got a reduction of
over 50%. The masonry heaters
also showed some cleaner
buming versus fireplaces, and
they showed that they have the
potential to bumn as clean as if
not cleaner than some of the
pellet stoves. We got very good

results out of the masonry heaters.

So, now what do we do? That’s
basically where we're at, and
that’s what this course is all
about - we have this ongoing
need for education. Not only
within the industry, but for
builders, contractors, masons
who think that they know all
about building fireplaces.

We also need to educate the
regulators. I don’t think that
before this project even Skip
Bamett had a very good
understanding of the difference
between a masonry fireplace and
a masonry heater.

We also want to look at safety.
We all know that brick chimneys,
brick fireplaces have a
tremendous safety record - very
positive things that we want
people who want 1o use our
materials to know about.

Becanse we have this dense
ceramic product - clay brick,
fireclay brick, etc. , we can bum
extremely hot and this will also

you what’s going in your own
area right now.

John Crouch (WHA Emission
Specialist): By and large,
what we do is indentify areas of
the states that violate federal air
quality standards, and we work
with the local governments to
come up with strategies and
programs that will clean up the
air. Help them achieve standards.
They’re called non-attainment
areas.

There are a handful of them in
this state for PM10 - Klamath
Falls, Medford, Grant's Pass and
Eugene-Springfield area.

We work on a wide front
addressing a wide range of
sources - industry, automobiles,
slash and agricultural burning,
road dust - and - wood heating.

Probably the most famous - or
infamous, depending on your
point of view - control strategy
developed so far has been the
certification process back in "84
(Oregon) that Skip talked about.
It was new, it was innovative, it
was groundbreaking, it was
controversial, and it has come a
long way since then. That has
made significant strides in
cleaning up the air in Oregon in
non-attainment areas, although
by and large it has not succeeded
in cleaning up the air sheds
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themselves because the air sheds
are so complex.

Where we're at now is to say
that there is still a problem in
these non-attainment areas. On
an annual basis, woodsmoke
plays a significant but not an
overwhelming role. In a worst
case situation in the wintertime
the air quality problem is by and
large woodsmoke dominated.

The certification program was
not enough to fix that. In a lot of
these areas we have gone into a
curtailment program to deal with
some of these worst case
situations. We have local
ordinances that curtail
woodburning on certain days.




Green, Yellow, Red

On a green day, when there’s
lots of ventilation and none of
these inversions are socked in,
just about anything is allowed to
burn. When it gets a little worse,
most communities call it a

out their old woodheating
sources and upgrade to a variety
of heating sources - gas, pellet
stoves, Phase II stoves. It was
also authorized to set up a state
wide low interest loan program
to help accomplish the same
thing.

days, but I cannot guarantee that
at this point.

We have a lot to learn about
them. We know about the
technology generally, but we
have not delved into it yet.

We could make the
recommendation to local

"There could very well be electricity shortages in Washington state."”

yellow day, and only EPA Phase
2 stoves are allowed to bum. On
ared day, no woodbuming is
allowed.

‘What I’ ve passed out to you
gives you an indication of what
we see as the relative
contribution of woodstoves and
fireplaces in the premier
non-atttainment area of the state,
Klamath Falls. They mailed out
19,000 surveys in 91 to get
woodbuming trends and
compared them with a similar,
smaller survey in 1987.

Fireplace Use
Declinina

If you look at he chart you'll
see that homes equipped with
regular fireplaces dropped from
1910 17% - the overall use of
fireplaces is declining,
appreciably.

We feel that the measures taken
in Klamath Falls are necessary to
get the air quality problem under
control. However, we don’t see
them as the long term solutions.

You may be familiar with a
piece of legislation introduced by
the DEQ this summer - House
Bill 2175. It basically says that
the air shed is not a free
dumping ground, and that if
you’re going to pollute then you
are going to pay. It not only
applies to industry as it has done
traditionally, but applies to
everybody, including residential
woodheating.

There are proposed fees on
sources, including woodstoves,
to run the attainment programs.
This is a fee per cord applied at
the cut level to get a forestry
permit for wood. The money will
be used to help low income
people in these areas to change

There will be restrictions on
sale of used woodstoves. There is
a provison to require building
code ammendments. After July
1995, local authorites may ban
non certified units. There is an
increased sales fee on new stoves
to $15 from $5 for education and
enforcement activities.

So, we are still hoping that the
long term solution for the state of
Oregon is to get the people into
the latest designs - and not only
get them into new stoves but to
educate them - change the way
they burmn.

A point made by the industry
and well taken by the DEQ is
that a heating system is not just
the woodstove, but relies on the
flue system, a critical component,
and operator practice - a critical
component.

Oregon DEQ

Next on the agenda was David
Collier from the Oregon DEQ
(Deparment of Environmental
Quality) 10 talk about Oregon’s
Air Quality Regulations.

(Question by Tom Stroud to
David Collier regarding the
exemption of masonry heaters).

David Collier I believe that
the curtailment programs have
been locally adopted and the
locals are free to exempt what
they want. I'm not sure, but I
think that masonry heaters right
now are regarded as fireplaces
and required to stop burning
probably on yellow days and for
sure on red days.

Unlike Washington state, we
have not dealt with masonry
heaters. If we were to design a
state wide program, | think that
masonry heaters would probably
be allowed to burn on yellow

govenments, if they asked us
whether they should be exempt
on yellow days, I think that our
answer would likely be yes.

(Question and discussion of
slash burning, and whether it is
not more significant that wood
heating, and what basis there is
for making the claims)

David Collier:  We have
looked at this in a number of
different ways, where we
document how many homes, how
many cords, when they burmn,
which gives us an estimate of the
total number of tons used by
residential woodbumning. We
compare this with other surveys,
other pollution inventory data
which gives you tons from
industry, tons from automobiles
and you can compare it that way.
There has been chemical mass
balance modelling done where
we have confidence that you can
isolate the chemical fingerprint
of various sources. When you say
30% of PM10s come from
woodburning, you're obviously
not saying 30.0, but the relative
contributions are very close.

I’m also saying that in every
area, the impacts are different. In
the Willamette Valley there are
impacts from slash bumning, field
buming. In some areas there are
significant impacts from dust.

Washinaton DEQ

The next speaker was Fred
Greef from the Washington
Department of Environmental
Quality

Fred Greef: I'm goingto
talk a little bit about our first
Clean Air Act and the 1990
ammendment to it and finally the
1991 ammendment 1o it, which




takes on the question of
fireplaces.

Wood is probably one part of
the necessary energy mix to meet
all of our needs at this time, and
it is renewable which fossil fuels
are not. There could very well be
electricity shortages in
‘Washington state, and we have
taken several approaches to

some interpretation in there as to
what the law actually means.

When we write the new
regulation on that, there’s going
to be some controversy. An
emmission test may have to be
developed for them, and it will
have to be comparable in some
way. It may have to be a different
fuelling mechanism and may

Further, we encourage
municipalities within our
jurisdiction to adopt their own
woodstove regulations if they
feel that ours are not strong
enough. This has included
enhanced education efforts,
where towns felt that our
measures were not doing the job
adequately. We also encourage
them to adopt enforcement

John Crouch: "Anybody here from California? Nobody? That is so sad.
‘That is so typical. Those people are going to be hit by a freight train."

dealing with the wood smoke
problem.

We'’ve followed Oregon’s lead
in requiring certification, and
we’ve also looked at burning
bans and opacity. We've looked
at several things at once to try
and push the woodstove
technology to cleaner burning
models, but we’re not looking to
outlaw wood heat use. It is a

necessary part of the energy mix
today.

A Lot of Smoke

Originally, Mother Earth News
told everyone to buy an airtight
stove, load it full of wood,. and
turn the air down, this was how
you were supposed to burn them.
Everbody started making wood
stoves in their garage, and there
were a lot of problems with these
stoves. Many of them made a lot
of smoke. '

We did an extensive survey in
the state and started finding out
about health effects. We found
we were in violation of federal
particulate standards in several
parts of the state and we had to
do something about it.

In 1987 the Washington Clean
Air Act was passed and there was
a lot of support for it in the
legislature. Then in 1990 and 91
ammendments were made with

fireplaces being included in 1991.

The non-masonry standard
actually requires fireplaces to
meet the current 7.5 grams per
hour woodstove standard. For the
new masonry design standard, it
calls for something comparable
or equivalent, so it does leave

have 10 be something other than
brands. You’re always going
from a completely cold start and
then burning for three or four
hours, so its going to have to be
something a little bit different.

Naydene Maykut

Next on the Agenda was
Naydene Maykut, who is Senior
Scientist for the Puget Sound Air
Pollution Control Authority
(PSAPCA)

Naydene Maykut:
PSAPCA takes into account four
counties, and these are at the core
of the populated region around
Puget Sound - about half of the
population of the state of
Washington

Our (local) woodstove
regulation is called Article 13
and is part of Regulation 1. It is
part of the solid fuel device
regulation standard. This
includes fireplaces as well.

Its policy and purpose is

-to control and reduce air
pollution cause by woodstove
emmissions

-10 educate the public on the
effects of emmissions,
particularly the health effects

-to educate the public about
other heating alternatives such as
gas, oil, electricity

-for those people committed to
using wood heat, about better
performance through using
certified stoves..

This year we added something
10 our policy and purpose. It was
to encourage the replacement of
uncertified stoves.

programs or to join in with our
own enforcement programs.

Definition
First, I'll go over these
definitions real quickly:
Adequate source of heat -
70F three ft above floor

First stage of impaired air
quality

- 75 micrograms per cubic
meter of PM10 on a 24 hour
average . Can also be invoked if
CO reaches 8 parts per million,
although this provision has never
been used

Second stage -PMI10’s
greater than 105 mcg/cu.m.

In regard to the fines, we are
telling people that if they come in
and show us that they got a phase
I stove, we’ll waive the fine.
We’re trying to change people’s
behaviour.

The WHA
Perspective

Next on the agenda was John
Crouch, Wood Heating Alliance
(WHA) Emissions Specialist to
talk about the industry (WHA)
perspective:

John Crouch: From an
industry standpoint, the problem
is not in the Northwest. The
Northwest continues to have a
problem that is woodstove
dominated and that has to get
cleaned up. The focus is pretty
much in the sunbelt and in
California - largely from a
growth standpoint.

You look at where new homes
are getting constructed, and you




will see where fireplaces have
become, or are going to become,
an issue - Las Vegas, Fresno, San
Obispo county, Sonoma county.
You look at the growing
perimeter of metropolitan areas
in the sunbelt and that is where
fireplaces are being talked about
or thought about or draft
regulations are in effect or being
kicked around.

California Freight
Train

The other issue - who here is
from California?
Nobody here from California?

That’s so typical. That is so sad.
Those people are going to be hit
by a freight train.

Forty nine states of the country
deal with the federal standard for
ambient air and particulates,
which is 150 micrograms per
cubic meter average over 24
hours. California’s standard is 50.
Their legislature blithely did this
a couple of years ago, and 1
haven't found anybody who
understood what the impact of
that was going to be at the time
the bill was passed. The
immediate impact is that the
entire state, with the exception of
Murdock county, is
non-attainment for particulates at
the state level

Now, if you're non-attainment
at the federal level at 250
micrograms, you're not going to.
say anything publicly, but
privately you're going to laugh.
The net effect is that its going to
allow a growing area with county
supervisors who are going to say
"My God! We're non-attainment!
We've got to do something!™ And
they may be talking about 60 or
70 micrograms as their worst
case day.

Well, as Naydene states, in the
Seattle area, when it gets to 75
micrograms, there’s a first stage
burmn ban. When it gets to 105 we
£0 to a second stage burn ban.

Second stage bans are called at
different levels all over the states,
and you should never assume
that what you heard in one area
applies to another area. The
meteorology and the local

politics create huge differences
across the West.

The other key area is
definitions. That creates a lot of
problems for fireplaces and pellet
stoves - Jerry can tell you about
masonry heaters.

Originally, EPA decided they
were not going to regulate
woodstoves, It was getting dealt
with in the West on a local level
in places like Oregon and
Colorado. The National
Resources Defense Council sued
the EPA on the premise that
woodstoves were too large a
polluter and that the EPA could
not fail to regulate them.

A federal judge in New York
state agreed, and that forced
federal woodstove regulation.
That’s of importance to
fireplaces, because the suit dealt
only with woodstoves so that
what EPA did was create a box
that contained only woodstoves
and left everything else out -
fireplaces, masonry heaters, coal
stoves, about two thirds of the
pellet stoves, the cookstoves.

It didn’t matter if any of them
were cleaner or dirtier. The court
order was over woodstoves.
There is much, much confusion
afoot across the land because of
what happened here.

So alot of this confusion
revolves around this term "EPA
exempt”, which in itself is
actually a misnomer. Only
cookstoves are EPA exempt. The
correct term is "non-affected
facility”.

A pellet stove with a fuel to air
ratio greater than 35:1is a
non-affected facility. You geta
letter from EPA that says "
Congratulations, you don’t have
to deal with us."

And if people have wanted to
get certified, that is a very
disappointing letter to get.
Because there are regions where
you can do things if you have
the certificate that you can't if
you are a non-affected facility -
and can’t get one.

Besides this definitional
problem, there are a couple of
other things that set a woodstove

apart from a fireplace. First is the
more limited use that a fireplace
gets. Study after study shows that
a certain percentage in any
community fails to light a fire in
their fireplace at all. Another
large percentage will burn one or
two fires a year. At the other end
of the continuum, for reasons
unknown to me, are people who
try to heat their house with a
fireplace. They go through a lot
of wood. '

By and large, every study you
see in the midwest, fireplace
people use a lot less wood than
woodstove people both on a per
season and often on a per night
basis. As Skip and others are
pointing out here today, its not on
a seasonal but rather on a
per-night basis that this whole
issue is premised. I'm not saying
a fireplace is better, I'm saying
its different.

The other major difference
between the two types of
appliance, as you all well know,
is that fireplace combustion is
essentially non-controlled. And,
in recognition of the fact that the
consumer can tinker with the
woodstove combuastion,
woodstoves have to demonstrate
their emmissions at four different
burn rates.

Fireplace Definition

For your reference, the
difference between EPA 90 and
the previous standard is that
woodstoves now have to
demonstrate that they burn clean
on all four burn rates. In the past
they were allowed to average the
results. That has been extremely
difficult for the industry, and it
has been a watershed event.
Some companies were not able to
make the final cut into the 1990
standard.

However, that’s not germane to
fireplaces because in fireplaces
consumers cannot control the air.
I think that will turn out to be the
primary definitional difference.

The EPA definition of this
difference between a fireplace
and a woodstove was an air to
fuel ration of 35:1 or a bum rate
greater than 5 kilograms per hour.
A couple of small companies
over the years have opted out of




the woodstove definition using
one or the other of these criteria.
Pellet stoves turn out to be right
on the cusp. They can be tuned to
be on either side of the fuel to air
ratio.

A third difference which 1
failed to mention is the 800
kilogram weight limit, or 1780

fireplaces burn wood, so they’re
a woodburning appliance, so they
have 10 be certified.”

If I were a masonry fireplace
person, 1 would see that as very
destructive since it totally
confuses the distinction between
these two appliances.

Now, I'm going to pass out

Well, I need to wind up here. I
want to add the caution that these
are draft ordinances.

Virginia Tech Tests

Three years ago we convened
our people in August to begin
worlking on a study that we did
the initial stage of with the Brick

"One of the problems that Colorado has is that it doesn’t have a good
constituency for masonry heaters. In fact, where you have the best
constituency for masonry heaters, Washington, that's where they're the

most recognized. "

Ibs. EPA did not want to get into
the business of regulating
masonry fireplaces.

The point of all this, folks, is
that if you want to design an
appliance to bumn clean, you have
to avoid becoming a woodstove
in the process, and this narrows
your parameters dramatically -
or, meet woodstove standards.

The existing method of
regulating fireplaces is very
simple, and I run into this
consistently in Califomia, where
regulators are very sophisticated
about regulating carbon
monoxide and ozone, but not yet
very sophisticated when it comes
to particulates. To them, you put
wood into both appliances and
smoke comes out of both
appliances, so they’re the same
thing, right? This is very funny to
people who may have been
building fireplaces all their lives
but may never have putin a
woodstove - and its also funny to
the woodstove folks.

The main forms of control on
fireplaces are episodic controls
and bans on new construction.
Episodic controls tend to work
real well because fireplace users
are not that committed to using
their appliances and tend to want
to be good citizens.

Fireplace Bans

In some areas there is a de
facto effort to ban the installation
of fireplaces in new construction
by simply saying that all
woodbuming appliances have to
be certified. "Fireplaces can’t get
certification”. "Well, I don’t care,

some draft ordinances. I've
written "draft” on them, because
I have seen draft ordinances that
turn up as legislation in other
parts of the country years later. In
fact I was quoted something in
the Bay area two weeks ago off
the King county draft ordinance
that was in fact never passed.

What you’re going to see is a
proposed ordinance for the city
of Aurora Colorado. Aurora is a
suburb of Denver which has had
an episodic control program and
a real heavy history of
woodburning issues. Vail -
similar, although dissimilar in
many respects - recently changed
their ordinance. Their old
ordinance said no woodbuming
in new construction - this got
picked up on the AP wire, in fact
I got clippings from all over the
country. What didn’t get picked
up on the wire was that in August
they ammended it to allow
certified stoves or pellet stoves.

One of the problems that
Colorado has is that it doesn’t
have a good constituency for
masonry heaters. In fact, where
you have the best constituency
for masonry heaters, Washington,
that’s where they're the most
recognized. In California I think
you could do a lot more if there
was more of a constituency for
masonry heaters.

I’m kind of setting up what you
are going to be dealing with
tomorrow. That is why you need
to get busy and get a strategy for
masonry fireplaces that hits the
streets pretty quickly with a lot of
data behind it.

Institute and the Masonry Heater
Association at Virginia
Polytechnic Institute. Our
primary concem is that if you test
a fireplace with the wood load
that you use to test a woodstove,
it will drive you towards defining
and designing things that work
and look like stoves.

What you are dealing with here
is critical. How you load the
appliance determines what you
end up with in terms of clean
bumning appliances later on.

So the WHA has created what
it considers to be a reasonable
fuel crib - and Skip has his
opinions on that that you will
hear later - reasonable fuel crib
for fireplaces.

Masonry Heater
Paper at PM10
Conference

And we will essentially over
the next couple of years be
engaging the air quality
community - beginning with the
conference on PM10 in Phoenix
that Tom (Stroud) is going to be
presenting a poster paper on
masonry heaters at. The head of
the WHA's fireplace technical
committee, Frank Broom, will be
presenting a paper on the
development of a clean burning
fireplace relative to that
emmissions crib.

I'H just wind up by saying that
withing the last thirty days, on of
the larger manufacturers of
factory built fireplaces has put an
appliance on the street that will
reduce pollution by
approximately two thirds over




the baseline data that they have
seen on their own appliances. So,
the factory built industry is
moving. We'll see three or four
more of those in the next year. |
think it goes without saying that
the masonry fireplace industry
needs to keep moving if they
want to not fall too far behing.
I'm dealing with regulatory
people all the time who don’t
want to create any niche for
fireplaces. So, if there’s going to
be a niche for a third way, a new
generation fireplace, the industry

2.Chemical Composition of
Wood and Air

3.Chemical Composition of Air
Emissions

4 Products of Incomplete
Combustion

5POMs and Related
Compounds

6.Acidity

7.Size Distribution of Particles
8 RWC Particulate Impacts
9.Air Toxics

0.1% level. You won’t see that in
any regulation.

So what’s important is that
there are potentially a lot of
similar compounds that nobody
has keyed on yet that could be
quite toxic.

What's a PM107?

One thing about combustion -
particles produced by
combustion processes tend to be
small compared to particles

"One of them is retene... The pulp and paper industry is very concerned
about it. We've measured it in woodsmoke at the 0.1% level. You won't

see that in any regulation”

has to respond, and it has to
respond quickly.

The Chemistry of
Woodsmoke

Skip: The next person I'd like
to introduce is Dr. James Houck.
He is an environmental chemist
at OMNI. He isa PhD in
chemistry who has done
extensive work with the physical
and chemical characteristics of
woodsmoke and biomass buming
in general. So, he’s had a wide
variety of experience in this field
for a long time, at least a decade.

Dr. Houck is going to talk to us
about the chemical and physical’
characteristics of woodsmoke.
He’s also going to talk a little bit
about the early question of just
exactly what is the impact of
woodsmoke in some airsheds and
he has some data that he will
share with us on that.

Dr. Houck:I want to talk a little
bit about what really comes out
of a woodstove and a fireplace.
There’s a lot of chemistry
involved, so you can nod off if
you wish.

(Picture of smoke in a valley)
The bottom line is, you see this
stuff in an airshed and you say
"What is that stuff?” That’s what
I want to talk about.

Outline of Dr. Houck’s
presentation:

1.Mass Balance

10.RWC CO Impacts
11 Light Extinction

12.Water Vapor/Liquid
Partitioning

O.X., we’ve talked about the
major constituents. Now we're
going to talk about the minor
constituents that people are really
concerned about. These are the
POM’S - Polycyclic Organic
Molecules. PAH’s, Polycyclic
Aromatic Hydrocarbons - same
stuff,

These things are the benzene
rings that are joined together.
These compounds are considered
carcinogenic. Also. regulators
estimate that something like 40%
of these compounds nationwide
come from woodsmoke, so this is
some of what is driving the
regulations. '

I’'m not going to bore you with
all the chemistry of these things.
I just want to point out that trace
levels of these substances can’t
be ignored.

(slide) This is what I talked
about a little earlier. People
analyze woodsmoke for POM
compounds, but there are lots of
similar compounds that no-one
has ever looked at. They are not
in your cookbook EPA methods.

One of them is retene...The
pulp and paper industry is very
concemned about it. We've
measured it in woodsmoke at the

produced by mechanical
processes such as dust. Just to
visualize it - hot gases come out
of the stack, they condense, so
they form lots of little particles.

(slide) This shows the particle
size distribution of of dust
compared with woodsmoke. In
the soil dust, about half the
particles are larger than 10
microns. This is the PM10 level
that we have all been talking
about. So, fifty percent of
agricultural dust is too big to
worry about. In the less that 1
micron range, there is only 4%.
Compare this with woodsmoke,
where virtually all of the
particles are less than one micron.

To give you an idea of what it’s
all about, this is an electron
micrograph of a red blood cell.
This is one micron right here
(points). The red blood cell has a
diameter of about seven microns.

The reason this is important,
why regulators have set
standards, why they’re concerned
about particles produced by
combustion more so that particles
produced by dust, in fact why
they’ve come up with a PM10
standard is - this right here

(another slide) This curve
shows the particle size versus the
deposition fraction in your nose.
For particles around 2.5 to 10
microns most of them get taken
out by your nose. Particles that



are smaller than that get right
into your lungs.

This is why we have PM10
standards, and this is why
woodsmoke is particularly nasty,
because you get it right into your
lungs.

(slide comparing emisson
Jactors with coal fired
powerplany) ... So, woodstoves
are dirty. I hate to say it. So are
fireplaces. - compared to

fireplaces. I jump up and kown
and get on my bandwagon about
this.

If you're legislating against
PM10 particles, you can forget
about carbon monoxide. (slide)

This table here is a ratio between
carbon monoxide and fine
particles. In all the studies the
ratio is between 6:1 and 10:1.

If you take the worst case ever
measured, in Klamath Falls in

Norbert Senf: But the other
thing that we're saying is that if
you restrict this to masonry
heaters, you're eliminating all the
slow bumn situations, You’ve got
one particular situation - fast
bumn, high heat, lots of oxygen.

Skip Barnett: It’s certainly
cheaper to measure CO.

Norbert Senf: That’s really
the reason we'’re here. It costs us
a lot of money to go to alab to

"I cannot see why anyone is concerned about carbon monoxide in
woodstoves and fireplaces. | jump up and down and get on my

bandwagon about this."

industrial sources. EPA has
forced industry to clean up its act.

Walter Moberg: How do the
emissions from a coal fired
power plant compare 1o
woosmoke?

Dr. Houck: My opinion is
that woodsmoke is more toxic.
The impact is real. It’s been
quantified 16 different ways.

Can of Worms

Now I’'m really going to open
up a can of worms - the Clean Air
Act. (slide) Its got 189
compounds listed here. The key
thing is - you look down this list
and a lot of the compounds in
woodsmoke are listed here. They
have been identified in the new
Clean Air Act, and thery're going
to do something about them.

I don’t know how this is all
going to fall out for woodstoves.
Washington has passed a new
law - you’ve got California,
you’ve got Oregon legislating
against toxics, and they’re
jumping all over industry. It
won’t be long before you're
affected by it too - woodstoves
and fireplaces.

Good News - Carbon
Monoxide

‘The last thing I want to talk
about, and perhaps this is good
news, is carbon monoxide. I
cannot see why anyone is
concemned about carbon
monoxide in woodstoves and

1988, you get 792 micrograms of
PM10 (per cu. m. of air) over 24
hours. About 80% of that is from
woodsmoke. Using the ratio of
7:1 gives you 4000 micrograms
of carbon monoxide from
woodsmoke. On the worst day in
history, you're still below the
carbon monoxide standard.

A Question

Norbert Senf: A question.
As masonry heater builders, one
of the things we need to do,
because there is so little
information, is to build a
database on how these units
perform in the field. Can you
reverse that logic and tune the
units for minimum CO and
assume that you’re tuning them
for minimum PM’s as well?

Dr. Houck: I think Skip is
going to talk about that. There
are different kind of combustion
conditions. I think in general you
can, yes, better combustion
conditions will reduce CO. I
don’t think this always holds,
though, and Skip will talk more
about that later.

Skip Barnett: If you go
back to your previous slide, I
think it confirms that. The
certified woodstoves have a
much higher ratio of CO. You're
basic contention still is true,
however. But as you can see, if
you’re at 150 micrograms of PM
and you go down from there, the
ratio changes. And it may change
as well for masonry heaters.

find out stuff that maybe we
could be finding out a lot cheaper.

Skip Barnett: You're going
to have to determine what that
ratio is.

Dr.Houck: There's a couple
of things. For a given unit, as
combustion efficiency gets better,
the amount of particulates are
going to go down. But for
different units, you've got a lot of
parameters that are not the same.
You've got different amounts of
excess air, - it’s hard to find an
across the board correlation.

Norbert Senf: But if our
goal is to provide data to heater
and fireplace builders that will
allow them to build a cleaner unit
- here’s what you do and this will
reduce CO to an absolute
minimum - then you're also
going to get lower PM’s, are you
not?

Skip Barnett: We've
compiled data from 105 different
tests on different stoves, and the
relationship is just too loose to
allow us to draw that kind of
conclusion.

Dr. Houck: Again, if you do
one, its going to improve the
other. It’s certainly a reasonable
thing to do, but its not a one to
one relationship.

0O.XK., let’s have a look at this
chart (slide) . These are CO
measurements taken in seven
different towns across the West.
The readings are broken down
























