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Backqround Summary

On August 29, 2011, MDEQ-AQD approved Permit to Install No. 47-11A for Kirtland
Products located at 1 Altair Drive, Boyne City, Ml. Kirtland Products is a new wood
pelletizing facility located in an industrial park. The facility began operating in
November of 2011, and completed their startup/shakedown process in December. in
January 2012, MDEQ-AQD began receiving citizen complaints and concerns from
residents primarily living approximately % mile south and ¥z mile north of the facility.
Their complaints and concerns included odors, noise, fallout, irritancy, and concerns for
other unseen potential health effects, which they associated with the air emissions from
Kirttand Products. Staff inspections of the facility have not resulted in any violation
notices. Opacity readings have been within permitted limits. Stack testing is required
within 180 days of the startup/shakedown period, but has not yet been conducted. A
committee was formed consisting of Boyne City residents, company representatives
and Boyne City officials to pursue resolution of various concerns regarding Kirtland
Products’ operation. The committee submitted a list of nine questions to MDEQ-AQD
on April 13, 2012. The committee’s questions requested information on the exposure
and potential toxicity of the air emissions from this facility. The following are the
questions submitted and the staff responses.

Questions and Responses

1. What are the dangers to human heaith for the chemicals currently called for
being monitored under the Permit to Install?

AQD Response:

The permit requires stack testing for opacity, particulate matter (PM), particulate matter
that has an aerodynamic diameter less than or equal to a nominal 10 microns (PM10),
particulate matter that has an aerodynamic diameter less than or equal to a nominal 2.5
microns (PM2.5), nitrogen oxides (NOx), carbon monoxide (CQ), volatile organic
compounds (VOC), formaidehyde, and speciated hazardous air pollutants (e.g.,
acetaldehyde, acrolein, benzene, hydrochloric acid, methanol, phenol, propionaldehyde
toluene, and xylenes). Many of these specific substances can cause imitation of the
eyes, nose and throat at sufficiently high concentrations. Much of the facility emissions
come from the wood-fired pellet drying system. The wood drying system’s emissions
are a complex mixture of woodsmoke and gases emitted from the processed wood
chips as they are dried. Woodsmoke is a mixture of thousands of chemicals in the form
of gases and small particles, and it is known to be irritating at sufficiently high
concentrations. Irritancy of the eyes, nose and throat is one of the most important



potential health hazards of this facility's emissions.

Particulate matter emissions can pose a hazard of respiratory and cardiovascular
effects, at sufficiently high concentrations and durations of exposure. The aggravation
of asthma symptoms is possible with exposure to elevated PM and other substances in
woodsmoke. The EPA’s National Ambient Air Quality Standards (NAAQS) for
particulate matter are specifically designed to protect from these effects.

Some of the substances to be tested are carcinogenic, including benzene,
acetaldehyde, and formaldehyde. Again, the danger to human health is dependent on
the concentration and the duration of exposure. This is discussed further below.

2. At what concentrations do these chemicals become a concern for both short
and long term exposure? What are the threshold levels?

AQD Response:

Some of the substances to be tested do not have a known “threshold”, that is, a level
below which no adverse effects would occur. This includes fine particulate matter
(PM2.5) and the carcinogens. To evaluate the acceptability and safety of facility
emissions, AQD utilizes the NAAQS and the Michigan air toxics screening levels.
Facility impacts below these levels do not pose a significant concern for public health,
and are considered acceptable by AQD. Exposures above those levels may not
necessarily resuit in harm, but the level of concern increases as exposures exceed the
acceptable levels. Some of the acceptable limits are protective of short-term exposures
and health effects, while some are based on long-term exposures while providing
protection from both short-and long-term health effects. This table summarizes the
health protective levels:



Substance Type of protective Health Protective Time period
level level
Particulate matter NAAQS 150 (ug/m®) 24 hours
less than 10 microns
(PM1o)
Particulate matter NAAQS 15 ugim® annual
less than 2.5 microns 35 ug/m® 24 hours
(PM, 5}
Nitrogen oxides NAAQS 0.053 parts per annual
(NOx) million (ppm)
0.100 ppm 1 hour
Carbon monoxide NAAQS 9 ppm 8 hours
35 ppm 1 hour
acetaldehyde MI cancer risk of 1 in | 0.5 ug/m* annual
1 million’
acrolein MI non-cancer 0.02 ug/m® annual
protective levels 5 ug/m® 1 hour
benzene MI cancer risk of 1 in | 0.1 ug/m® annual
1 million*
formaldehyde MI cancer risk of 1 in | 0.8 ug/m® annual
100,000"
hydrochloric acid MI non-cancer 20 ug/m® annual
protective levels 2100 ug/m® 1 hour
methanol Ml non-cancer 3250 ug/m® 1 hour
protective level
phenol MI non-cancer 600 ug/m® 1 hour
protective level
propionaldehyde MI non-cancer 8 ug/m® 24 hours
protective level
toluene MI non-cancer 5000 ug/m® 24 hours
protective level
xylenes Ml non-cancer 100 ug/m® 24 hours

protective level

" Under the Michigan air toxics rules, these cancer risk protective levels are associated
with a lifetime (70 year) exposure-related increase in cancer risk of no more than 1 in
one million or one in 100,000, as noted.

3. How do these levels compare to the expected emissions from the plant?

AQD Response:

In order to compare facility emissions with health protective levels, we first had to
estimate the emissions, based on the best available information. Next, we used a
model to account for the emission rates, facility operations, facility smokestacks, and
the meteorology, to estimate the highest impacts that could occur at any location




outside of the facility where people could be exposed (the “ambient air”). For the
pollutants with a NAAQS, we accounted for the facility impacts in addition to the
pollutant levels that may already be present due to “background” levels and the
emissions of other facilities. All of the modeled ambient air impacts of the Kirtland
Products permitted emissions were acceptably low; they were below the health
protective levels.

4. What are the effects on human heaith when stack emissions come into direct
contact with people on the ground due to temperature inversions and wind
conditions?

AQD Response:

As indicated above, our assessment of the proposed permit used assumptions about
the levels of anticipated emissions from this type of facility. Based on those
assumptions, the levels that people may be exposed to are safe. Our assessment
accounted for the meteorology, including temperature inversions, wind variation, etc.
We will ensure that the facility operates within the permitted conditions, and respond to
citizen complaints when they arise. We will ensure that the required stack testing is

done appropriately, and evaluate the results to ensure that the actual facility emissions
are safe.

5. How much are stack emissions diluted when they come into contact with
people due to the conditions noted in number 4 above?

AQD Response:

There are several factors that go into how much pollutant concentrations are diluted
before reaching ground level. These factors include the amount of poliutant coming out
of a stack, how tall the stack is, the speed in which the pollutant is leaving the stack,
and the temperatures and wind conditions at the time the pollutant is exiting the stack.
Also, terrain in the surrounding area is taken into consideration. What is most important
is the maximum ground level impact of a poliutant when the plume reaches the ground
level. The modeling demonstration is done to calculate this maximum concentration, to

ensure that anticipated and permitted emissions will not resuit in exposures above safe
limits.

6. How does the modeling of emissions dispersion address exposure levels to
people nearby at the schools, places of employment and residences? How safe
is it and how does this compare to known risks?

AQD Response:

As indicated above, the ambient air location with the highest level of impact must meet
the health protective levels. The highest point of impact is typically quite close to the
source, and dispersion over greater distances ensures that the concentrations in the air
decrease. For the Kirtland Products emissions, the modeled maximum point of impact
was about 37 feet east of the smokestacks. Since the focus of our assessment was on
the point of highest impact, we have not estimated the lower levels of impact at other



specific locations such as schools or neighborhoods. But, we could discuss that with
you further to see if we can provide you with further characterization of impacts at a
particular location(s) for particular substances of interest.

The question of, "how does this compare to known risks”, is difficult to completely
address without more detail in the question. With regard to cancer risk, the background
rate of cancer in our society is that one in every two (males) or one in every three
(females) people will have some form of cancer in their lifetime — that is a known level of
risk. In comparison, the modeled maximum ambient air impacts of the facility emissions
are below the acceptable risk levels, which are an extra risk over a lifetime of exposure
of one in one hundred thousand (formaldehyde) or one in one million (benzene and
acetaldehyde). With regard to respiratory and cardiovascular diseases, which are
known common diseases in our society, the facility impacts do not exceed the air quality
standards and health protective levels that are designed to protect everyone, including
sensitive subpopulations. Therefore, the emissions from Kirtland Products are not
anticipated to add to the known incidence rates of these diseases.

7. How do these levels compare to the threshold levels discussed in number 2
above?

AQD Response;

As indicated above, we are confident that modeled ambient air levels at schools,
residences, and places of employment would be below levels of concern, because the
levels in those locations would be lower than the maximum impacted location that we
focused on in our assessment. The stack test data will be used to verify that the
anticipated and permitted emission rates are not being exceeded.

8. What chemicals could potentially be emitted from the plant that aren't being
monitored under the permit to install that would be of concern to public health?

AQD Response:

As stated previously, woodsmoke is a very complex mixture and can consist of
thousands of substances. Gases emitted from the wood pellets during drying can also
consist of many volatile substances. AQD relies upon the best available information
when evaluating proposed air emission projects. In the case of Kirkland Products, the
best available information was EPA emission factors. Those factors identified emission
rates for 72 substances (particulate matter, nitrogen oxides, carbon monoxide, sulfur
dioxide, plus 68 “air toxics”) for these types of sources. The modeled ambient air
impacts were all below the health protective levels, so none posed a significant concern
to public health. The substances to be included in the stack testing were selected

because their modeled impacts were relatively higher fractions of the health protective
levels.



9. Are all chemicals listed as carcinogens by the DEQ/EPA being
monitored/tested for by the stack testing?

AQD Response:

No. AQD regulates many substances as potential human carcinogens. When the best
available information indicates that they can be emitted by a source under review, we
model the impacts and ensure that a lifetime of exposure at the highest impact point is
not associated with an extra cancer rigk of one in one hundred thousand or one in one
million. The emission factors for the Kirtland Products emissions included 21
carcinogens. Most of the 21 had modeled impacts far below 1% of the health protective
level. The three carcinogens that will be stack tested had 3.6% of the one in one million
lifetime extra risk level (acetaldehyde), 10% of the one in one hundred thousand lifetime
extra risk level (formaldehyde), and 1.4% of the one in one million lifetime extra risk
level (benzene). The total lifetime extra risk of these three carcinogens at the point of
maximum impact is approximately one in one million. Accounting for all 21 carcinogens
would still result in a maximum lifetime extra risk of approximately one in one million.
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Background Summary
On August 29, 2011, MDEQ-AQD approved Permit to Install No. 47-11A for Kirtland

Products located at 1 Altair Drive, Boyne City, MI. Kirtland Products is a new wood
pelletizing facility located in an industrial park. The facility began operating in
November 2011, and completed their startup/shakedown process in December.

In January 2012, MDEQ-AQD began receiving citizen complaints and concerns from
residents primarily living approximately % mile south and % mile north of the facility.
Their complaints and concerns included odors, noise, faliout, irritancy, and concerns for
other unseen potentiai health effects, which they associated with the air emissions from
Kirtland Products. Staff inspections of the facility have not resulted in any notices of
violations. Opacity readings have been within permitted limits. Stack testing is required
within 180 days of the startup/shakedown period, but has not yvet been conducted.

A committee was formed consisting of Boyne City residents, company representatives
and Boyne City officials to pursue resolution of various concerns regarding Kirtland
Products’ operation. On April 13, 2012, the committee submitted to MDEQ-AQD a list
of nine questions on the exposure and potential toxicity of the air emissions from this
facility. MDEQ-AQD provided the committee with an April 30, 2012 report, “Responses
to Questions Regarding Kirtland Products Air Emissions.” Committee members then
requested more detailed modeling resuits for nine specific addresses in the area. They
were also interested in the locations where the maximum modeled impacts occurred.
This report provides that requested information, based on re-modeling including the
requested address locations.

Results

We performed dispersion modeling to determine the predicted ambient air impacts for
all of the air toxics substances that had emission rate estimates for Kirtland Products,
and fine particulate matter (PMz5), at each of the nine specific addresses.

Figure 1 shows the locations of the nine requested addresses and the locations of the
maximum modeled impacts for the air toxics and for PM, 5 (annual averaging time). The
maximum impact locations vary depending on the averaging time (1-hour, 8-hours, 24-
hours, or annual). Also, there are differences in the maximum impact locations between
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the air toxics and PM, 5 because the air toxics analysis utilized only one year of
meteorological data while the PM; s analysis utilized five years of meteorological data.

Figures 2-6 show contour plots for three selected pollutants that may be of relatively
high interest: PM; 5 (24-hour and annual average), acrolein (1-hour average), and
formaldehyde (annual average). These show the maximum impact location and level,
and the diminishing concentrations at locations more distant from the point of modeled
maximum impact. Although dispersion generally results in diminishing levels at greater
distances from the source, the meteorology and terrain can result in some localized
“hotspots,” as shown in the contour plots.

Another way of viewing the air toxics information in the attached spreadsheets is shown
in Tables 1 and 2 below, which show the modeled impacts at each location for acrolein
(1-hour average) and formaldehyde (annual average), respectively.

Tables 3 and 4 provide the modeled impacts at each requested address for PM, s with
24-hour and annual averaging times, respectively.

The detailed resuits for the air toxics are contained in the attached spreadsheets, with
one spreadsheet for each address. The fourth-to-last column of each spreadsheet
provides the predicted ambient impact (PAl) in micrograms per cubic meter for the
facility air toxics emissions (“Burner/dryer PAI [ug/m°]").

As indicated in these tables, figures, and spreadsheets, the anticipated and permitted
facility emissions are not estimated to have ambient air impacts above levels of
acceptability for public health protection.

Table 1. Modeled ambient air impacts of acrolein (1-hour averaging time).

Location Concentration (micrograms per
cubic meter; ug/m®)

[health protective level] 5 (non-cancer protective level)
[maximum modeled impact] 0.722

450 Cozy Nook 0.0385

1038 Roosevelt St. 0.0774

930 Brockway St. 0.0833

611 Beardsley St. 0.0885

206 Air Industrial Park 0.114

1315 Boyne Ave. 0.0799

1323 Boyne Ave. 0.113

1116 Nordic Dr. 0.0797

00080 Addis Rd. N 0.0298
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Table 2. Modeled ambient air impacts of formaldehyde (annual averaging time).

Location Concentration (micrograms per
cubic meter; ug/im®)
[health protective level] 0.8 (increased lifetime cancer risk of
1.in 100,000)
[maximum modeled impact] 0.084
450 Cozy Nook 0.00893
1038 Roosevelt St. 0.017
930 Brockway St. 0.0427
611 Beardsley St. 0.0179
206 Air Industrial Park 0.0837
1315 Boyne Ave. 0.0245
1323 Boyne Ave. 0.0531
1116 Nordic Dr. 0.0425
00080 Addis Rd. N 0.0146

Table 3. Modeled ambient air impacts of fine particulate matter (PM,.5. 24-hour
averaging time) for Kirtland emissions plus other local sources.

l.ocation Concentration (micrograms per
cubic meter; ug/im®)
[health protective level] 35 (national standard)
[maximum modeled impact] 12.57 (for Kirtland emissions pius

other local sources. Note that
Kirtland plus other sources plus
background = 34.57 ug/m®)

450 Cozy Nook 2.24
1038 Roosevelt St. 3.3

930 Brockway St. 6.72
811 Beardsley St. 4.58
206 Air Industrial Park 8.55
1315 Boyne Ave. 5.79
1323 Boyne Ave. 7.75
1118 Nordic Dr. 5.38
00080 Addis Rd. N 1.99
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Table 4. Modeled ambient air impacts of fine particulate matter (PM_ 5, annual

averaging time) for Kirtland emissions plus other local sources.

Location

Concentration (micrograms per
cubic meter; ug/m®)

[health protective level]

15 (national standard)

[maximum modeled impact]

2.42 (for Kirtland emissions plus
other local sources. Note that
Kirtland plus other sources plus
background = 10.3 ug/m®)

450 Cozy Nook

0.39

1038 Roosevelt St. 0.62
930 Brockway St. 0.89
611 Beardsley St. 0.9

206 Air Industrial Park 1.65
1315 Boyne Ave. 1.13
1323 Boyne Ave. 1.51
1116 Nordic Dr. 0.98
00080 Addis Rd. N 0.38
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