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Online Form: https://dec.alaska.gov/Applications/Air/airtoolsweb/FormalComments  
Scott Sloane, Division of Air Quality <scott.sloane@alaska.gov> 
Department of Environmental Conservation 
410 Willoughby Ave, Ste 303 
Juneau, AK 99801 
 
Re: Comments on Alaska DEC proposed air quality regulations 
 
Submitted on behalf of 120 organizations, businesses, individuals, and family members who 
support strong, effective regulations to protect public health. 
 
Dear Mr. Sloane, 
 
Thank you for the opportunity to comment on the Alaska Department of Environmental 
Conservation’s proposed air quality control regulation package. Following are our general and 
specific concerns with the package. 
 
General Concerns 
 
Action is needed now to reduce air pollution, this winter. Why wait until 2019 or later to meet 
fine particulate (PM2.5) attainment? Children’s lungs develop every day. Heart damage can 
happen in hours. Nonattainment is hurting people, property values, jobs, and the military. 
DEC’s goal needs to be to end the delays and move forward with effective, enforceable rules to 
reduce PM2.5 pollution for the best interests of Fairbanks and North Pole. With the 
combination of strong regulations and enforcement, the air pollution in Fairbanks and North 
Pole can be stopped immediately. 
 
DEC’s proposed regulations fail to provide a lawful framework to establish “reasonably 
available control measures” for the State Implementation Plan (SIP) per Section 189 of the 
Clean Air Act.1 The “reasonableness” test in the Act cannot be met by practically unenforceable, 
weak regulations in an area with some of the highest levels of PM2.5 pollution in the nation, 
where air quality readings in November 2013 “were twice as bad as Beijing’s.”2 According to a 
published study co-authored by Barbara Trost, Air Monitoring Program Manager for DEC, 
“Compared with PM2.5 concentrations in the lower 48, Fairbanks has some of the highest 
wintertime ambient PM2.5 concentrations measured throughout the United States.”3 It is 
neither reasonable nor rational to delay PM2.5 controls needed for public health. 
 
Control measures that have been used successfully in other areas with far lower PM2.5 (and 
lower levels of income) are largely absent in DEC’s proposal. In 2013, EPA released “Strategies 
for Reducing Residential Wood Smoke,” an update of the technical guidance document on 
reasonably available control measures and best available control measures for “emissions from 
residential wood combustion (including curtailments and exemptions from such curtailments)” 
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required in Section 190 of the Clean Air Act.4 The report identifies control measures in use in 
other areas and displays a photo of a familiar scene on the cover: Fairbanks socked in with 
smoke from dozens of chimneys and smoke stacks.5 DEC’s draft rules give no indication of 
having been prepared in consultation with the 2013 EPA guidance document. For example, 
exceptions to curtailments for essential heating needs is noted on page 7 in the EPA document, 
but no provision is included in DEC’s draft regulations to protect essential residential heating 
during curtailments. Ignoring available options throws away solutions that would help solve 
Fairbanks’ air pollution crisis. 
 
No curtailment action can be undertaken without regulations to define the term and provisions 
to provide exemptions for essential residential heating. Overlooking these key elements is a 
clear omission and evidence of DEC’s lack of seriousness in preparing these regulations. 
 
To meet federal SIP requirements, controls must be enforceable and must reduce emissions to 
meet attainment. Per Section 172 of the Clean Air Act, plans for meeting attainment, “shall 
include enforceable emission limitations” and “shall provide for attainment of the national 
primary ambient air quality standards”6 The same section of the Clean Air Act requires that SIPs 
must demonstrate reasonable progress toward PM2.5 reductions.7 If DEC does not strengthen 
these rules to properly support a viable SIP, additional delays will be necessary. Delays allow air 
pollution levels to increase, raising the costs and difficulty of reducing emissions sufficiently to 
meet attainment. 
 
Regulation fragments, such as the current proposal by DEC, do not support the SIP 
requirements of Section 172 of the Clean Air Act.8 The reason comprehensive, enforceable 
PM2.5 controls are used around the nation is because they work. Utah’s air quality regulations 
are an example of comprehensive controls.9 Utah’s rules leave no stone unturned, and include 
measures to reduce pollution from automotive refinishing coatings, adhesives and sealants, 
commercial cooking, automobiles, and wood, pellet, and coal heating. Utah has a serious PM2.5 
problem, and they intend to solve it. 
 
By contrast, DEC has placed nearly the entire burden of meeting attainment on wood heating. 
Sources that interfere with meeting attainment in the Fairbanks area include power plants, Flint 
Hills refinery, idling vehicles, diesel vehicles, incinerators, the Superior Fuels pellet facility, solid 
fuel co-generators, waste oil burners, and heating. While most winter PM2.5 is currently from 
wood burning, wood heat is not the only source interfering with attainment. Without rationale 
or analysis, DEC has prepared regulations that ineffectively restrict wood heating and open 
burning, but fail to address any other PM2.5 sources. The cost/benefit of other controls must 
be considered. For example, it would be a simple matter to require curtailment of use of waste 
oil burners during air quality episodes. While it is worth considering requiring low sulfur heating 
fuel, it is likely one of the most expensive methods of reducing PM2.5. DEC needs to look 
beyond wood for solutions to PM2.5 attainment. Reductions are needed wherever possible, 
and the benefits and costs of a comprehensive set of options should be considered. 
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Fairbanks voters have supported stringent, enforceable controls on solid-fuel heating controls. 
In 2011, the Fairbanks North Star Borough verified over 2,457 signatures from registered voters 
on a ballot initiative to require removal of wood-fired hydronic heaters and coal-burning 
appliances, add coal to the list of prohibited fuels, and establish emission standards, fines, and 
incentives including a tax credit for air quality improvements.10 Although the citizen initiative 
was voted down overall with only 24.7 percent of registered turnout, it was supported by 6,859 
voters, over 40% of those who voted.11 No package of controls has shown more support. 
 
Elections on matters of public health and safety are extremely rare. Low turnout and 
misinformation skew the results. Who is at risk? Our children and elderly together account for 
31.8 percent of the local population, a total of approximately 31,000 residents.12 Other 
residents not counted in this total who have heart or lung problems or diabetes and fetuses are 
also especially vulnerable to the effects of PM2.5 pollution. Elected officials ordinarily respond 
to recommendations from public health professionals without the need of a public vote. They 
enact safeguards in the form of regulations to provide protection to the public without insisting 
that voters reach consensus. In that unusual local ballot, 6,859 voters spoke up for our most 
defenseless neighbors, many of whom are not afforded the right to vote, and made an indelible 
claim on the need for stringent, enforceable controls.  
 
Reasonably available control measures have been voted for by thousands locally. 153 signers 
detailed concerns for the lack of controls and requested EPA comply with the Clean Air Act by 
issuing a finding that the State had failed to submit a plan to meet attainment as required.13 
This current package of weak measures and feeble enforcement dishonors the people at stake 
and our commitment to this community. We can do better. We must do better to improve the 
air, protect our health, safeguard our economy, and meet attainment. 
 
The operation of existing hydronic heaters is of continuing primary concern. The use and 
misuse of existing wood and coal-fired hydronic heaters (often called “boilers”) has significant 
costs to private persons, including absences from work, need for air filtration devices, travel to 
escape during the smoke season, moving expenses, health care, and loss of future productivity. 
The operation of two wood-fired hydronic heaters (which happened to be the so called 
“cleaner burning” EPA qualified Phase 2 models) was “proven to be a public nuisance” 
according to Judge Robert Downes of the Fairbanks Superior Court.14 These two heaters cost 
over $500,000 in documented costs during their 4 years of use.15 
 
The harm to health from hydronic heaters has been known for years. In 2009, the city of 
Fairbanks prohibited installation of wood, coal, and pellet hydronic heaters.16 This prohibition 
has been important in reducing PM2.5 in the downtown area near the FRM monitor used by 
EPA to determine nonattainment violation days. On days when the downtown monitor has not 
recorded a violation, monitors at Watershed School/Dale Road neighborhood in Fairbanks or at 
the Fire Station at Hurst and Dawson in North Pole have shown the highest PM2.5 in the nation. 
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We estimate 150 wood and coal hydronic heaters are in the nonattainment area. The costs to 
private persons, including the signers on this letter, from these highly polluting devices vastly 
exceed the costs to remove hydronic heaters and any minimal savings in fuel costs. 
 
State law requires special consideration to the cost of DEC’s proposed regulations. Agencies are 
required to “pay special attention to the cost to private persons of the proposed regulatory 
action.”17 We have personally paid the price of delay, ineffective self-regulation, and misguided 
voluntary compliance programs.  
 
Many of our signers are business leaders with concerns for the fiscal impact to their private 
business as well as to property values, health damage, and other costs that are undermining 
their business investment in the Fairbanks PM2.5 nonattainment area. Business leaders know 
that reputation is everything. Winter tourism dollars and even the Arctic Winter Games are in 
danger because risk of cardiac harm is increased within a few hours of high exposure to PM2.5 
pollution. It is a great shame to invite young athletes to compete at the highest levels but not 
provide for their needs for clean air. Even China enforced mandatory curtailments during the 
Beijing Olympics in 2008 to protect the athletes and spectators. DEC’s regulations need to 
establish the foundation for rebuilding Fairbanks and North Pole as communities where health 
and safety are defended priorities. 
 
240 residents have been paid to remove highly polluting heating devices and nearly 700 
residents have been paid to replace older wood and coal stoves and boilers with newer 
models.18 Upgrades are a good thing, since we should all be using our stoves as cleanly as 
possible. However, there are times when even clean-burning solid fuel heating devices should 
not be used. No other nonattainment community allows solid fuel devices to be fueled during 
air pollution episodes. With certain exceptions (e.g. during power outages), this should also be 
the case in Fairbanks and North Pole. 
 
It is of great importance and urgency for DEC to establish restrictions to prevent backsliding. 
The State Legislature has allocated upwards of $8 million to remove and replace older devices. 
More and more coal stoves and coal boilers, the most polluting of all commercial and 
residential heaters, continue to be installed over four years after the area was designated as 
nonattainment. With a business plan to boost coal sales, North Pole Coal, a vendor for coal-
burning hydronic heaters and the area’s only coal dealer, pressed the Borough to approve the 
Titan 2. The $16,000 device was not properly tested (was tested only at low burn), is highly 
inefficient (requires tons of coal), and emits far more PM2.5 and hazardous air pollutants than 
fuel oil. 19,20,21 It is foolish to pay thousands of dollars for removal of some devices when 
neighbors are permitted to install more highly polluting devices. The longer DEC delays anti-
backsliding provisions, including on coal, the more intractable and expensive the PM2.5 
problem becomes. 
 
Much money and talk has offered tantalizing opportunities for the Holy Grail: cheap and 
cleaner natural gas. After years of promotion, natural gas is still not widely available or cheaper 
than fuel oil. Fuel oil remains the heating fuel for most residents, with electric heat as a higher 
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cost alternative. While there does seem to be some movement toward making natural gas 
available, there is no guarantee that the public will use it. (It will be expensive to convert to 
natural gas furnaces. Even if gas is cheaper than oil, it will not be cheaper than wood or coal.) 
The lack of widespread availability of natural gas does not supersede Clean Air Act 
requirements for attainment or the need to protect health from worsening PM2.5. 
 
The following comments offer specific recommendations used in other PM2.5 nonattainment 
areas: prohibit highly polluting sources and fuels, establish heating device limits, give incentives 
to remove highly polluting heaters, and provide for curtailments. Key elements for curtailments 
are included: an exemption to protect essential residential heating, public notification system, 
effective enforcement, and definition of “curtailment action.” These recommendations provide 
for a reasonably available PM2.5 control plan needed to develop an effective and viable SIP. 
 
We have omitted from these comments recommendations for nuisance protections; voluntary 
reporting of air pollution complaints; the Air Quality Advisory program and public reporting of 
PM2.5 concentration levels; PM2.5 monitoring sites and data collection network; public access 
to site-specific, real-time PM2.5; public access to PM2.5 monitoring archives and reported 
sources; indoor air quality standards and protective policies; school policies to avoid exposure 
to PM2.5; guidance for hourly exposure; public education on burning techniques, health 
effects, and precautions; and alternative fuels like natural gas. While these elements may 
support a successful air pollution program, they are not controls for PM2.5 nonattainment and 
thus are not SIP components. We encourage DEC to request comments on a broader air 
pollution program. 
 
There is no one size fits all approach to solving air pollution. Controls must be carefully tailored 
to fit the problem and the community. This is why the core of DEC’s proposal--emission limits 
that exempt coal heaters without methods for timely enforcement or to reasonably and 
properly curtail use of existing solid fuel devices—is not sufficient or viable. DEC’s proposal will 
be impossible to model and is set up to fail to demonstrate reasonable progress toward PM2.5 
reductions as required by the Clean Air Act.22 
 
Please consider the following specific concerns and recommendations for the regulations to 
support the Fairbanks SIP for meeting PM2.5 attainment. 
 
Specific Concerns and Recommendations 
 
1. 18 AAC 50.065(f) 

 Strengthen: Start open burn prohibition October 1. Open burning caused a PM2.5 
nonattainment violation in October 2011. 

 
2. 18 AAC 50.075(a)(2) [Remove/Replace with new section] 

 Strengthen: The allowable level of opacity from a wood-fired heating device is 20 
percent for six minutes in any one-hour period and remove “in an area for which an 
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air quality advisory is in effect.” 20 percent opacity limits are commonly used year-
around in other communities to protect health and meet attainment. 

 
3. 18 AAC 50.075(b) weakens existing protection against operating a wood-fired heating 

device during air pollution episodes and gives DEC discretion to make that prohibition. 

 Do not make curtailment discretionary. When the PM2.5 curtailment trigger has been 
reached in the nonattainment area, curtailment must be mandatory, not left to a 
separate, discretionary decision. When the numerical value of the trigger is reached or is 
expected to be reached in the near future, curtailment should take effect automatically. 
DEC has asserted that this rule allows “flexibility” to respond by area, but, in fact, DEC’s 
proposal grants flexibility to respond arbitrarily or not at all. DEC has asserted that this 
rule affords the opportunity for localized curtailments. However, the intent of the 
nonattainment area designation was to cover the airshed. During strong inversions, all 
sources, even if not located in a low area, contribute to poor air quality. Many states use 
PM2.5 triggers for mandatory curtailments because they effectively avoid attainment 
violations. How effective will discretionary curtailment be? Lacking precedent, 
discretionary curtailment cannot be accurately modeled. 

 Strengthen: “A person may not conduct open burning or operate a waste oil burning 
device, solid fuel-fired heating device, or incineration device in an area for which the 
department has declared an air pollution episode under 18 AAC 50.245.” 

 According to Dr. Jim Conner, FNSB Air Quality Program Manager, “It is not possible to 
demonstrate attainment of the PM standard without limiting wood burning emissions 
on high concentration days.”23 Taking action to limit wood burning emissions is vital to 
the success of any control program (but other sources must not be overlooked). 

 Shifting to cleaner fuels during air pollution episodes reduces air pollution significantly 
and rapidly. Other communities apply curtailments on all solid fuel, not just wood, 
during air pollution episodes. 

 A lab-tested 2.5 g/hr is over 19 times higher PM2.5 than a conventional oil-fired heater 
tested at 0.1265 g/hr by FNSB in 2011.24 

 Heating with coal, waste oil, and wood contributes disproportionately to nonattainment 
relative to fuel oil. 2011 FNSB testing found fuel oil is cleaner than other heating fuels: 
26 times cleaner than a pellet stove, 54 times cleaner than an EPA certified wood stove, 
82 times cleaner than a waste oil burner, 111 times cleaner than an EPA qualified wood-
fired hydronic heater, 137 times cleaner than a coal stove, 747 times cleaner than a 
non-certified wood stove, 1,375 times cleaner than a non-qualified hydronic heater 
burning wood, and 2,328 times cleaner than a non-qualified hydronic heater burning 
coal.25 190,000 homes heated by fuel oil would contribute less PM2.5 pollution than 150 
hydronic heaters (50 wood, 50 coal, 50 EPA qualified). 

 The same FNSB testing found fuel oil heaters emitted far lower emissions of hazardous 
air pollutants, including lead and selenium than wood, coal, or waste oil. 

 DEC’s draft rules regulate wood, but exempt coal. Ignoring coal disregards coal’s 
growing culpability in the nonattainment area and promotes conversions from wood to 
coal. Converting to coal, the dirtiest of all fuels, will lead to higher and more frequent 
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nonattainment violations and vastly higher costs to neighbors and the public. Heating 
with coal may save money for individuals but becomes the most expensive fuel of all 
because of the harm to air quality, health, and the economy. 

 The use of waste oil heaters and incinerators during air pollution episodes or 
curtailments is not essential, is highly polluting, and must also be prohibited. 

 Strengthen: During air pollution episodes curtail “minor” regulated and non-regulated 
PM2.5 point source emitters, including Superior Pellet and K&K Recycling’s co-generator 
and other commercial burning operations. It is standard in other communities to restrict 
commercial and industrial point sources by permit and regulation to reduce PM2.5 
emissions and avoid interfering with attainment. 

 
4. 18 AAC 50.076 adds a new section specifying what materials are allowed to be burned in a 

solid-fuel heating device in the Fairbanks PM2.5 nonattainment area. DEC has no prohibited 
fuels for heating devices, leading to irresponsible misuse of stoves and boilers and serious 
harm to health. 

 Strengthen: Prohibit burning wood over 20 percent moisture content. Burning wet 
wood makes excessive smoke and PM2.5. Wood smoke is the source of 60 to 80 percent 
of winter PM2.5.26 Burning wet wood is inefficient and generates excessive PM2.5. 

 Strengthen: Prohibit burning any material not intended by a manufacturer for use as a 
fuel. Burning the wrong fuel in a heating device voids the warranty and can cause 
excessive smoke, explosions, and chimney fires—raising serious safety and liability 
concerns. Low rank Healy coal is not compatible in heaters designed for anthracite.27 

 Strengthen: Prohibit burning any material that when combusted generates noxious, 
poisonous, or injurious fumes. Alternatively, list prohibited fuels. Examples of such lists 
are widely available and include NESCAUM and Utah.28,29 

 Strengthen: To protect health, limits on prohibited fuels are needed statewide, not 
just in the seriously polluted Fairbanks PM2.5 nonattainment area. 

 
5. 18 AAC 50.077 Emission Limits on Solid Fuel Heaters 

 Strengthen: Apply emission cap of 2.5 g/hr to all solid fuel heaters. 

 Strengthen: Prohibit use of non-qualifying devices in nonattainment areas and 
establish operating permit requirement. Similar to the program in Libby, MT. 30 

 Strengthen: Two revisions of EPA’s test procedure are needed. 1) Make it an absolute 
emission cap, not an average over 24 hours, so no single test result exceeds 2.5 g/hr. A 
method that averages test results over 24 hours hides spikes of harmful PM2.5. 
Washington State uses absolute cap method. 2) Require cordwood models to be tested 
with cordwood, not lumber. NYSERDA, PSCAA, and NESCAUM among others have 
advocated for changes to EPA’s test method including using realistic fuel, cordwood not 
lumber. 

 An example may help underscore the benefits a of an absolute cap test method. Chena 
Power is a local dealer of Pro-Fab hydronic heaters. The Chena Power website claims 
“Save Money, Save the Planet, Do Your Part. Pro Fab Heating is the Start!” Pro-Fab’s 
Empyre Elite 100 (indoor) and Elite XT 100 (outdoor) wood-fired hydronic heaters are 
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promoted in brochures available on the Chena Power website.31 The brochures state 
“Smoke Free Combustion” and “89% efficiency” and describe the large firebox 
proclaiming, “Splitting wood is obsolete.” Birch will not dry through the waxy bark if it is 
not split. However, the test method used to qualify this heater used dry wood, possibly 
even cribs made of 2x4s. Thermal efficiency, the relevant value to compare fuel 
consumption and heating benefit (what consumers most want to know), is undisclosed. 
For particle emissions, the brochure shows “2.5 grams/hr (average)” and “3.8 grams/hr 
(maximum test run).” DEC’s proposed emission standard appears perfectly designed to 
approve the Pro-Fab Elite. However, actual operation would emit PM2.5 spikes 
exceeding the 2.5 g/hr cap and emissions would likely be higher and efficiency lower 
burning unsplit, wet wood. DEC’s method needs to ensure that high emission devices 
are not unleashed on an area already in serious nonattainment difficulties. Consumers 
can be best protected from marketing hype by strong standards with validated data. 
Washington State has an emission cap of 4.5 g/hr for any single test result but has not 
approved Pro-Fab’s hydronic heaters. To understand why, it is helpful to review a 2011 
NYSERDA study on EPA’s test method for hydronic heaters that found “more than 90 
percent of the existing tests had questionable results for efficiency and/or particulate 
emissions rates or were missing data necessary for their determination.”32 Relying on 
EPA’s test method and data validation is risky when the objectives are vital: attainment 
and protection of health. 

 Strengthen: Delete subsection (4)(B). Require removal of non-qualifying solid fuel-
fired heating devices and waste oil burners when real estate is sold. Wood and coal 
heaters last for decades. No one wants nonattainment to last that long. 

 Strengthen: The effective date of this section (and all sections) should be upon 
finalization of these regulations, not months later. A delayed effective date allows 
installation and grandfathering of more non-compliant devices, interfering with 
nonattainment and increasing costs. The cost of allowing excess inventory of non-
qualifying heaters to be installed in the nonattainment area exceeds the cost to dealers 
of these highly polluting devices. Dealers who wish to avoid losses have had ample time 
to minimize inventory earlier in the process. Their choices to risk excess inventory 
should not delay the effective date for needed controls, nor be cause for compensation. 

 DEC’s proposal is similar to Oregon’s, where it is illegal to sell or advertise an uncertified 
stove.33 It is also similar to Washington’s except that to be sold in Washington, devices 
must be both EPA certified and meet more stringent state standards.34 

 
6. 18 AAC 50.245(a) Table 6 

 Strengthen: Set the PM2.5 curtailment trigger on solid fuel and waste oil burning at 25 
micrograms per cubic meter. To trigger curtailment, PM2.5 will have already reached 25 
µg/m3 and meteorological conditions will likely cause PM2.5 to reach > 35 µg/m3 within 
24 hours. 

 Oppose: DEC’s proposal to set the trigger at 56 µg/m3. Nonattainment violations start at 
35 µg/m3. The curtailment trigger needs to be no higher than 35 to prevent violations. A 
trigger of 25 protects health and gives the public a chance to respond before a 
nonattainment violation is reached. 
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 Strengthen: Combine the categories and concentrations of “air alert” into one new 
designation to be called “air emergency,” replacing the needlessly complicated “air 
quality episode” table. What is the benefit of three air quality episode types (alert, 
warning, emergency) when the only purpose of the section is to establish the trigger for 
curtailment actions? The terms “air quality episode,” “air alert,” and “air warning” fail to 
convey the level of public participation needed. Many communities, including Juneau, 
use “air emergency.” Applying our recommendation, DEC would retain two heightened 
levels of control “air emergency” and “air quality advisory” [provided under 18 AAC 
50.245(b)]. DEC’s proposed rules use five designations for purposes that could be met 
with two. 

 Provide for Mandatory Curtailments on burning of solid-fuel (wood and coal) and waste 
oil during air quality episodes in the PM2.5 nonattainment area to meet state and 
federal requirements. 

 Hospitalization for heart attacks, lung ailments, and strokes increase at levels over 20 
µg/m3. A lower number better protects health. Scientific evidence of medical harm 
supports a trigger of 20 µg/m3.35 A trigger of 56 gives no protection to people with heart 
or lung problems, diabetics, elders, children, and developing fetuses, considered 
“sensitive groups” by EPA. Would setting such a standard put the State in dereliction of 
its responsibilities to the children for which it is legally responsible, such as foster 
children in Fairbanks and North Pole? 

 Alaska must not be the only state in the nation with a trigger higher than 35. Juneau 
uses 3036, Washington State uses 25 and 3537, Sacramento, CA uses 31 and 3538, and 
Utah uses 2539. 

 
7. Public Notification 

 DEC needs a clear process for notifying the public of curtailment actions including a 
“check before you burn” website, email notifications, toll-free phone number, and 
media releases. Air pollution can continue to increase after an announcement of unsafe 
levels of air pollution depending on how well the order is communicated and public 
response. 

 Washington State notifies the public according to a comprehensive plan.40 Juneau 
reached out to the public and “as many media outlets as possible” during early efforts 
to control PM10.41 

 
8. 18 AAC 50.245(a) 

 Oppose allowing the state to delegate curtailments to local government. 

 Experience shows DEC delegation of local controls completely failed. DEC delegated 
authority on air pollution control of area sources to FNSB in 2010.42 Yet, the Borough 
undertook no control actions despite dozens of air pollution events annually. 

 To meet federal SIP requirements, controls must be enforceable and provide for 
attainment per Section 172 of the Clean Air Act as referenced previously in these 
comments. Delegation without accountability fails on other levels as well. 
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9. Exemptions to Curtailment 

 Exempt essential residential heating during temporary power outages or where a solid 
fuel-fired heating device is the only permanent, adequate source of heat. 

 Exempt devices must be registered by a cut-off date and upgraded to 2.5 g/hr emission 
standard [18 AAC 50.077] when the property is sold. 

 Sample language is available from NESCAUM.43 In 2010, Oregon established a statewide 
requirement to remove uncertified stoves when a property is transferred or sold.44 
According to EPA’s guidance document on wood heating controls, time of sale 
requirements have “proven effective in locations like Mammoth Lakes, CA; Washoe 
County, NV; and the State of Oregon.”45 

 Utah required registration of sole sources of residential heating using solid fuel burning 
devices by June 1, 2013 in order to be exempt during mandatory no-burn periods.46 

 Puget Sound, Washington, has used a two-stage curtailment program since the 1980s. 
During Stage 1, only EPA certified wood stoves can be used. During Stage 2, no solid fuel 
burning is allowed. The only exception is if wood is the only adequate source of 
heat.47,48 The agency FAQ provides useful definitions.49 

 Since 2009, Sacramento, CA has exempted wood burning devices that are the sole 
source of heat or in financial hardship situations.50,51  The San Francisco Bay Area 
provides an exemption for essential residential heating.52 

 Washoe County, NV exempts those who rely on wood burning as the only source of 
heating.53 

 In sum, every nonattainment plan includes mandatory curtailments on solid fuel and 
exemptions for essential residential heating. 

 
10. Retire Existing Highly Polluting Devices 

 Establish application deadline for removal payment (rebate) for solid fuel heaters not 
meeting the 2.5 g/hr cap. 

 Establish removal payment (rebate) commensurate with the make and model of the 
device. 

 Applications received by the deadline are approved for compensation payments. 

 Devices not meeting the 2.5 g/hr qualifying emission limit shall not be operated in a 
nonattainment area (per amendment offered 18 AAC 50.077). 

 This proposal is similar to what was used in Libby, MT.54 The major difference is the 2.5 
g/hr emission limit. PM2.5 in the Fairbanks nonattainment area is far higher than it had 
been in Libby. Libby prohibited use of heaters that were not at least EPA certified and, 
as a result, has not violated the PM2.5 attainment standards for years. In Fairbanks, 
which frequently has far higher daily PM2.5 than Libby, EPA certified standards would 
not provide adequate reductions. 

 The Libby method keeps enforcement simple. 

 DEC’s proposal grandfathers existing devices no matter how polluting and fails to 
address existing air pollution. Even if it has citation authority, the State lacks the 
resources to track and police highly polluting devices. 
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11. PM2.5 Contingency Plan 

 The state has not included any contingency provisions “to take effect in any such case 
without further action by the State or the Administrator” if the area fails to make 
reasonable further progress as required by Section 172 of the Clean Air Act.55 

 In Utah, for example, the curtailment trigger drops to 15 micrograms per cubic meter.56 
 
12. 18 AAC 50.990 Definitions 

 Define “curtailment action” - means no person shall operate (combust material in) any 
solid fuel-fired heating device or incinerator or burn waste oil during a curtailment 
period. Visible smoke from the chimney during a curtailment shall be prima facia 
evidence of a violation. 

 Define “essential residential heating” – means the residential solid fuel-burning device 
is the only available source of heat for the entire residence, except for small portable 
heaters (Term is also called “Sole Source of Heat”). 

 Curtailment actions cannot be taken without regulations that define the term and 
protect essential residential heating. No state has curtailments but fails to define the 
term or provide exemptions for essential residential heating. Not one. 

 
13. Citation Authority on Air Pollution from Alaska Legislature 

 To protect public health and safety, the Legislature must give troopers and DEC citation 
authority on air pollution. 

 No state agency has authority to issue citations (tickets) on air pollution. The State’s 
only alternative, taking violators to court, is slow, expensive, rare, not an effective 
deterrent, and requires approval from the Governor. The State delayed taking the 
owner of two hydronic heaters near Woodriver Elementary to court for 4½ years, 
causing extensive injuries to neighbors, teachers, and students.57 Citation authority 
would speed and simplify DEC response to air pollution violations and provide an 
effective deterrent. 

 A control plan enforced only through filings in court makes emission reduction modeling 
impossible as no such programs exist. No other PM 2.5 nonattainment area solely relies 
on court actions for enforcement. 

 Fines in Utah are up to $299.58 Juneau has issued fines of up to $300 to enforce wood 
stove curtailments and other air pollution code provisions.59 In Puget Sound, WA, 
violating an air quality burn ban can result in civil penalties starting at $1,000 per day.60 

 
14. Emergency Orders 

 Commissioners of state agencies have authority to take emergency action now, this 
winter, under AS 44.62.250.61 Better air doesn’t have to wait until 2019 or later. 

 Emergency orders have been issued before. In Juneau during the winter of 1982/1983, 
the Commissioner of DEC issued three Air Quality Emergency curtailments. All wood 
stoves were temporarily shut down. According to DEC, “This very overt (emergency 
order) action not only set a precedent for the future episodic curtailment program, but 
pointedly alerted the citizenry of the imminent health danger. The emergency 
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proclamations and other events curtailed staunch opposition to an effective pollution 
control plan.”62 Three decades after Juneau’s “citizenry” were protected by emergency 
actions, health and toxicological studies have grown more clear, yet Fairbanks residents 
are still poorly informed and left to breathe far higher and more prolonged levels of 
pollution than have ever been experienced in Juneau. 

 In addition, an emergency order is needed to block new installations of solid fuel 
heaters not meeting a 2.5 g/hr emission cap while these regulations are being finalized. 
An emergency order to prevent installation of costly, highly polluting heaters cannot 
come soon enough. 

 
15. Building Codes 

A strategy used successfully in Juneau and included in their SIP was to reduce the need for 
burning wood through increasing energy-efficiency of new homes. Previously, Juneau had 
no requirements for home insulation. Building Code in Juneau was amended to require 
minimum insulation standards of R-30 ceilings and R-19 walls and floors. Percent of window 
coverage allowed was set by formulas. Regulations were adopted to prohibit wood stoves 
as a sole source of heat.63 

 
16. Funding 

 State funds should be prioritized to support compensation for removals, conversions to 
fuel oil and natural gas, and weatherization and efficiency programs. The alternative, air 
filtration systems in public and private buildings and vehicles and continued 
nonattainment, has far greater cost and yet would still be inadequate protection. 

 The State Legislature should consider developing a program to compensate citizens for 
the cost of switching fuel from solid fuel to oil during air pollution episodes (similar to 
the energy payment given to citizens in 2011). However, if this provision is to function as 
a control, payments must be coupled with enforcement on highly polluting solid fuel 
and waste oil heaters. The Borough’s failed fuel-switching payment concept would have 
had little air quality benefit, as there was no enforcement inclination or capability. 

 
17. Revenue Neutral 

DEC’s air pollution control program should be revenue neutral and not shift costs to the 
public. Other communities levy a registration fee for solid fuel heating devices and fine 
violators. 

 
18. Other PM2.5 Emission Sources 

 Regulations are needed to limit PM2.5 emissions from “major” stationary sources such 
as the power plants and Flint Hills refinery, “minor” stationary sources, commercial and 
residential coal heating, incinerators, idling vehicles, and cold starts. 

 Wood is the primary winter source of PM2.5, but the proposed regulations fail to 
control emissions from other sources. Section 172 of the Clean Air Act stipulates major 
stationary source emissions “will not interfere with attainment.”64 
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PM Precursors (such as SO2 and NOx) 
Precursor gases that convert to PM2.5 in the atmosphere are not addressed in these 
regulations, yet are significant contributors to PM2.5. Coal burned in power plants, stoves, 
and boilers releases PM2.5 precursors that interfere with meeting attainment. Secondary 
conversion factors may be as high as 30 percent.65 Federal requirements apply to “major 
stationary sources of PM–10 precursors, except where the Administrator determines that 
such sources do not contribute significantly,” per Section 189 of the Clean Air Act.66 
Secondary conversion of PM2.5 precursors from coal or waste oil heaters must be added to 
direct PM2.5 emissions to accurately calculate the total PM2.5 contribution from these 
uses. 

 
19. Outside the Designated PM2.5 Nonattainment Boundary 

Controls are needed to protect residents outside the boundary of the designated PM2.5 
nonattainment boundary.67 Neighborhoods outside the area face the same high PM2.5 
levels as those inside but are offered no protection by these regulations. Unprotected 
neighborhoods include: Herning Road, Becker Ridge, Cripple Creek, Spinach Creek, areas off 
Freeman Road, Ester, and Moose Creek. Rather than creating new nonattainment areas 
within the FNSB, the nonattainment boundary should be expanded to include these areas. 

 
20. Wet Wood 

New regulations are needed to require labeling of moisture content of wood sold by 
firewood sellers over a certain size or to set limitations on moisture content for firewood 
sales and use. EPA’s technical report on wood burning control measures, notes other areas 
already “deem it illegal to sell, advertise or supply wood unless the wood moisture content 
is 20 percent or less.”68 

 
21. Due Process Violations 

 Intimidation and heckling during the January 7, 2014 public hearing violated the rights 
of persons to “fair and just treatment” protected under the Alaska Constitution.69 DEC’s 
Director should have called on individuals to refrain from interrupting and removed 
individuals who persisted. Persons came to the hearing prepared to testify but the 
heckling caused them to leave without testifying. This is not the first time: in June 2010, 
hecklers intimidated testifiers during an Assembly hearing on air pollution. Guns were 
openly displayed at the Jan 7 and also in 2010. 

 High levels of air pollution at Watershed Charter School on Nov. 20, 2013 prevented 
individuals from attending the open house. The 24-hour average at Watershed was 50 
micrograms per cubic meter. During the open house, PM 2.5 reached 74 µg/m3. People 
complained about the smoke levels and wore masks if they had them. These levels of air 
pollution are unsafe and not unexpected at that location. DEC should have ensured that 
proper air filtration was provided or canceled the open house. DEC’s lack of response 
was unfair and unjust and violates the due process provision of the Alaska Constitution. 

 The State may have violated the Americans with Disabilities Act as people are being 
unjustly denied the use of public facilities because of the barriers of PM2.5 pollution, 
threats, and intimidation. 
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22. Regulation Comment Period 

DEC’s decision to use an excessively long 125-day comment period allows more highly 
polluting heaters to be installed. Solid fuel heaters should not be used during curtailments 
and may well require a subsidy to be removed. An Emergency Order, as mentioned 
previously, is essential now to prevent installations of highly polluting heaters while the 
emission cap regulation is being finalized. 

 
23. Post Public Comments Online 

A higher level of public engagement will occur if DEC posts public comments online. Modern 
technology makes it possible for DEC to post comments, thereby allowing the public 
convenient and immediate access to the information. Utah posted public comments online 
through two rounds of public comment on their draft SIP. 

 
24. EPA Should Comment on DEC’s Proposed Regulations 

The regulations are the foundation for the Fairbanks PM2.5 SIP to be submitted to EPA by 
the State of Alaska. The SIP was due Dec. 14, 2012, although EPA has proposed to extend 
that deadline to Dec. 31, 2014.70 It will only cause further delay to wait for the SIP to get 
input from EPA. If EPA cannot accept the SIP, DEC will need additional comment periods for 
new regulations, dragging this process out longer and failing to meet even EPA’s proposed 
year-end deadline. In addition, delays increase costs and reduce options for meeting 
attainment. Further delay is contrary to the best interests of the State and the public. 

 
In conclusion, we find the proposed controls to be inadequate for the important task ahead. 
DEC has failed to consider control measures that are reasonably available, publicly supported, 
enforceable, sufficient, and viable. Our recommendations by contrast meet the requirements of 
law and the priorities of public health and the economic future of Fairbanks and North Pole. It is 
not reasonable to allow a small minority of chronic polluters to continue to undermine the 
health and economic future of an entire population who all need clean air to breathe. 
 
Thank you for this opportunity to comment and to have our comments considered. 
 
Sincerely, 
 
[Signature list as follows.] 
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Signature List 
110 Citizens’ Comments on DEC Air Quality Control Regulations 
 
Organizational and Business Signers: 
 
Carrie Dershin, Jimmy Fox, Patrice Lee, and Lou Brown, Co-coordinators, Citizens for Clean Air 

(on Facebook) 
Pam Miller, Executive Director, Alaska Community Action on Toxics, www.akaction.org 
Dr. Brian Moench, President, Utah Physicians for a Healthy Environment, www.uphe.org, 

member, Union of Concerned Scientists and member, radiation and health committee, 
Physicians for a Social Responsibility 

Jessie Peterson, Director, Alaska Public Interest Research Group, www.akpirg.org, Facebook: 
facebook.com/AKPIRG. Statement: For 40 years the Alaska Public Interest Research 
Group (AKPIRG) has been advocating for consumer protection, good government and a 
healthy environment for all Alaskans. The right to breathe clean air is a fundamental 
public rights issue. One person’s irresponsible burning can have devastating 
consequences for a large geographical area. AKPIRG firmly believes in the continuation 
of responsible wood burning, which is as key to the Alaskan lifestyle as mushing dogs or 
harvesting salmon from our rivers. However, it is time for Alaskans to take back the pride 
and responsibility of living in such a unique, challenging environment and protect those 
most greatly at risk from PM 2.5 pollution, the young and the elderly.  

Sylvia Schultz, PM2.5 Program Director, Clean Air Fairbanks, 
http://CleanAirFairbanks.wordpress.com 

(name withheld on request), North Pole Clean Air, http://northpolecleanair.wordpress.com. 
Statement: Was very sick with bronchitis again. Got very sick on Jan 1 and still getting 
over it. Had to get antibiotics and steroids to try to clear it up. Don’t think I will be able 
to spend another winter at my job downtown. 

Stephanie Clymer, Owner, Alaska Digital Printing Inc., Fairbanks, AK, www.akdigiprint.com 
Suzan Amundsen, B.S., M.S., Environmental Engineer, Owner, Amundsen Environmental 

Services, North Pole, AK. Statement: The temperature is 32 deg F and smoke currently is 
filling the Chena River to the north and south of me. I talked with Alice Edwards (DEC Air 
Director) and her staff at the Westmark open house about the air pollution from my 
neighbors and while mushing on the Chena River. I showed her a particulate facemask I 
wear and the soot after 2 weeks of mushing or going to feed my dogs which 
accumulated inside on the front and below the intake nozzle. The air pollution is worse 
than ever on Badger Road now. Many more people are burning improperly or with coal 
and more flagrantly now during the day. 

Lynn and Pete Mayo, Owners, Spinach Creek Farm, Fairbanks, AK, 
www.alaskacommunityag.org/content/spinach-creek-farm 

Jeanne Olson, D.V.M., Owner, Raven Veterinary Services, North Pole, AK. Statement: Living and 
working in one of the highest levels of PM2.5, Et al. 

Robin Dale Ford and Pat Fitzgerald, Owners, 10th Planet Recording Studio, Fairbanks, AK, 
www.10thPlanet.com 

Mary Shields, Owner, Alaskan Tails of the Trail, Fairbanks, AK, maryshields.com 

http://www.akaction.org/
http://www.uphe.org/
http://www.akpirg.org/
http://www.akpirg.org/
http://cleanairfairbanks.wordpress.com/
http://northpolecleanair.wordpress.com/
http://www.akdigiprint.com/
http://www.alaskacommunityag.org/content/spinach-creek-farm
http://www.10thplanet.com/
http://www.maryshields.com/
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Joan Franz, Owner, Occupational Therapy for Children, Fairbanks, AK 
Bethany Russell, Owner, Beru Fitness, North Pole, AK 
Sue Sprinkle, Owner, 5th Avenue Design & Graphics, Inc., Fairbanks, AK 
Dr. Julianne Lutz Warren, Senior Scholar, Center for Humans and Nature, www.coyotetrail.net, 

Fairbanks, AK 
Julie Mellum, Director, Clean Air Revival, www.burningissues.org, President, Take Back the Air, 

http://takebacktheair.com. Statement: Delay is a prescription for more asthma attacks, 
more school absenteeism due to asthma, heart attacks, COPD exacerbations, cancer and 
even premature death in many people. The greatest tragedy is that these problems are 
preventable, but only if we clean up the environment. Pollution hurts people and the 
planet. There is no excuse to not tackle this problem before it gets worse. 

Bonnie and John Lichak, Directors, Clean Air Rights for Everyone of New York, www.careny.org 
Stephen Charette, Director, Rhode Islanders for Clean Air 
Frank and Barbara Peters, Wood Smoke Health, woodsmokehealth.org 
Shirley and Jim Brandie, Wood Burner Smoke, WoodBurnerSmoke.net 
Cathy Baiton, Lethbridge, Only Clean Air, onlycleanair.wordpress.com 
 
Individual Signers (affiliation for identification purposes only): 
 
Andrea Stalder, Fairbanks, AK. Statement: I get smoked out by my neighbors wood smoke in 

Hamilton acres. They save money at my expense while I see two brand new vehicles in 
their driveway and 4-wheelers and snow machines beside their house. Don’t believe 
that’s their sole source of heat. It’s pathetic that Fairbanks, Alaska has filthy air. Another 
reason to leave after 30 years here. 

Sienna and Matthew Campbell, Fairbanks, AK. Statement: Cleaning up our air is the most 
important issue facing our community today. We do not want to raise our children in 
Fairbanks pollution. 

Sandra Lee Zirnheld, Fairbanks, AK. Statement: I have read this entire document and 
emphatically support the comments and suggestions contained within. I feel especially 
strongly about the need for an emergency order prohibiting the installation of solid fuel 
heaters not meeting the emissions cap and the inclusion of other contributing fuels, 
*especially coal*, in the regulations. 

Richard D. Seifert, Professor Emeritus, University of Alaska, Fairbanks. Statement: No more 
delays. I can’t stop breathing waiting for the state to act. The borough has been 
hamstrung to act due to a minority of fools. Strictly enforce the law; that is why we have 
law. 

Robin B. and James H. Barker, Fairbanks, AK. Statement: I (Robin) have asthma and lung 
damage from numerous pneumonias and suffer a great deal when the particulate level 
is high. We live in University West where the pollution can be very bad so I often have to 
stay indoors and increase my medications. Even so, I have contracted pneumonia during 
these periods. While the government goes to great lengths and expense to protect us 
from terrorists, drug dealers and the like, it has turned its back on the far greater 
population of children and adults at risk who are being harmed by the reckless, selfish 
behavior of those who poison the air. We think this has to stop. 

http://www.coyotetrail.net/
http://www.burningissues.org/
http://takebacktheair.com/
http://www.careny.org/
http://woodsmokehealth.org/
http://woodburnersmoke.net/
http://onlycleanair.wordpress.com/
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Michele Hebert-Mouton, Fairbanks, AK. Statement: It is essential that we protect the lungs of 
children, elderly and those at risk. We have some of the worst air in the nation and the 
use of poor technology wood burning devices and cigarette smoking in public buildings is 
keeping our community from having the clean air needed for good health. 

Nancy K. Kuhn, Fairbanks, AK. Statement: The maximum trigger for curtailment of burning of 
wood and coal and waste oil should be 35 µg/m3 and there should definitely be law 
enforcement of this limit. I fully support a regulation that any highly polluting heating 
device must be replaced if a residence changes ownership. Any device that has a history 
of corroborated nuisance complaints should be removed and state funds should be 
provided to support removal/replacement or other action that will stop the pollution. We 
cannot allow the actions of the few to injure the many. The decision to pollute my air is 
not a right. I have a right to breathe healthy air! 

Karen Matthews, Fairbanks, AK. Statement: I’d guess 98% of all those who burn wood for fuel 
do so responsibly and with initial thoughts for neighbors/family/children/pets. Allowing 
the 2% who burn dirty fuel, old tires, used oil, etc., to continually compromise the health 
of the rest of the borough is unconscionable. 

Paul Holland, Fairbanks, AK. Statement: There is a big problem that needs to be addressed 
sooner than later and best to my view, now. If there is no way to go after the individual 
gross offenders, i.e. outdoor boilers and wet wood burners, then an overall burn ban 
would be the only way to allow safe breathing to return for all citizens. 

The Franz and Mather Family: Joan Franz and Luke and Laura Mather, Fairbanks, AK. 
Statement: I (Joan) am signing on to this letter as a result of personally observing 
children at Woodriver Elementary and Watershed Charter School who had increased 
asthma attacks and illnesses due to poor air quality. Their pain and fear associated with 
asthma attacks and knowing what the effect of PM2.5 is on developing lungs results in 
my need to speak up and ask that the state make a clear, rapid and strong effort to 
improve our air quality. I would like to see the regulations address coal as a significant 
source of poor air quality and clear rules regarding the use of approved coal burners. 
Replacing a wood burner for a coal burning heating device through the stove exchange 
program is a bad option to improve air quality in our community. We have a severe air 
quality problem that needs to be addressed now with the best possible well-researched 
solutions. For the past 2 years, I have returned from trips, and I am sickened by the 
density and smell of the air at the airport. Is this how we want to greet our visitors and 
community members back into our town? Thank you. 

Ernest Grolimund, B.S.C.E., Waterville, ME. Statement: Wood burning air pollution needs to be 
reduced by the maximum amount possible. This is an emergency matter. Wood smoke 
PM2.5 is 5 times more toxic than mixed PM2.5 from oil and gas combustion in the US. 
When you review the basic science from the EPA and Departments of Health, an 
emergency is apparent. Alaska is especially susceptible because of temperature 
inversions and high heat loads. 

 
Phil and Suzanne Osborn, Fairbanks, AK 
Mary Kay Teel, Fairbanks, AK 
Julie Rafferty, Fairbanks, AK 
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Robert Hannon, Fairbanks, AK 
Gabriel Wolken, Ph.D., Fairbanks, AK 
The Lee Family: Guy, Patrice, Avalon, and Alex Lee, Fairbanks, AK 
Ronald M. Teel, D.D.S., Fairbanks, AK 
Sally O’Connell, Fairbanks, AK 
The Simpson Family: Glen, Melissa, and Ian Simpson, Fairbanks, AK 
Frank and Jennifer Keim, Fairbanks, AK 
Margaret W. Eagleton, J.D., Fairbanks, AK 
Doron Partyka, Ester, AK 
Teresa de Lima, Citizen Petitioner EPA Region X & ATSDR regards to Usibelli-owned Aurora 

Energy Power Plant, Fairbanks, AK 
Cheryl Cameron, Fairbanks, AK 
Duncan Marriott, Fairbanks, AK 
Madeline Rafferty, Fairbanks, AK 
Dave and Carrie Dershin, Fairbanks, AK 
Jon Miller, Fairbanks, AK 
Nancy Rabener, Fairbanks, AK 
Tom Stimpfle, Fairbanks, AK 
Margot and Mike Reps, Oak Grove, MN 
Thomas de Lima-Schou, Fairbanks, AK 
Paul Adasiak, Fairbanks, AK 
Laura Volmert, Fairbanks, AK 
David L. Arnold, Ph.D., Denali Park, AK 
The Earp and Irinaga Family: Paula Earp and Matt, Cooper, and Quinn Irinaga, Fairbanks, AK 
Ellen Wood, Fairbanks, AK 
Mark Sweet, Moose Creek, AK 
Richard Clymer, E.A., Fairbanks, AK 
Richard J. and Cristina Ackerman, Fairbanks, AK 
Dr. Silke Schiewer, Professor of Environmental Engineering, Fairbanks, AK 
Thomas Felix Krause, Environmental and Civil Engineer, Fairbanks, AK 
David Koester, Fairbanks, AK 
Vic Steblin, Prince George, British Columbia, Canada 
Laura Comer, Anchorage, AK 
Linda (Lou) Brown, Fairbanks, AK 
Tom and Tina Zimmerman, North Pole, AK 
Kengo Nagaoka, Fairbanks Alaska Youth for Environmental Action, Fairbanks, AK 
Lia A. Di Grappa, B.A., North Pole, AK 
Cindy Arnold, Denali Park, AK 
Fran Mauer, Fairbanks, AK 
Yoriko Freed, Fairbanks, AK 
The Schultz Family: Gary, Sylvia, Linnea, and Claire Schultz, Woodinville, WA, moved from 

Fairbanks because of health harm from air pollution. 
Don de Lima-Schou, Fairbanks, AK 
Diana and Patrick Duffey, de Lima family, Albion, CA 
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Bernice Gibson, Anchorage, AK 
The Fox Family: Joanna, Jimmy, Logan, and Audrey Fox, Fairbanks, AK 
Stephen and Susan Charette, Foster, RI 
Stan Justice, Fairbanks, AK 
Jacqueline and Edward Debevec, Fairbanks, AK 
The Foley Family: Michele, Alison, and Andrew Foley, Fairbanks, AK 
Jenny A. Di Grappa, B.S., North Pole, AK 
Jean W. James, Fairbanks, AK 
Anna Godduhn, Ph.D., Fairbanks, AK 
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