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ABSTRACT:  The particles from biomass combustion are collected in a laboratory electrostatic precipitator (ESP). 
Three different combustion regimes are maintained by a modified pellet boiler, i.e., high temperature and sufficient 
oxygen, high temperature and local lack of oxygen, and low temperature. The resulting particles are classified as 
salts, soot, and condensable organic compounds (COC) based on the particle type expected from the theory of particle 
formation. The chemical and electrical properties are analysed and confirm the classification: While salts exhibit a 
low carbon content, soot and COC are high in carbon. Soot and COC can be distinguished by significantly different 
molar C/H-ratio being 6.44 for soot and 1.24 for COC. The electrical conductivity, which is a key parameter for the 
precipitation and dust layer built-up in the ESP, is measured at different temperatures and humidities. Significant 
differences in conductivity are found for salts, soot, and COC, and in addition, a strong influence of the humidity of 
the flue gas is observed. Salt is confirmed to be ideal for ESP, while soot reveals high conductivity leading to re-
entrainment of agglomerated particles, and COC exhibit low conductivity leading to back-corona which can be 
limiting at low humidity. The presented particle properties can be applied as guideline for ESP design and operation.  
Keywords:  Aerosol, particle emission, chemical composition, combustion, gas cleaning. 
 
 

 
1 INTRODUCTION 
 
1.1  Background 
 Particulate Matter smaller 10 micron (PM10) is rela-
ted to adverse health effects. Due to more stringent emis-
sion limit values for small and medium scale applica-
tions, there is an increasing demand for particle precipi-
tation for biomas combustion plants. Beside applications 
for industrial plants > 1 MW, where particle precipitation  
is widely applied nowadays, there is an additional need 
for small and medium scale applications, i.e., 
   
a) in residential heating from 5 kW – 70 kW and   
b) in automatic boilers from 200 kW – 1 MW.   
 
For both categories, electrostatic precipitators (ESP) have 
been introduced to the market in the past few years in 
countries which implemented stringent emission limit 
values for these categories such as e.g. Switzerland.  
 The principles for ESP – as shown in Figure 1 – are 
well known and design parameters are available in the 
literature for different flue gas composition and particle 
characteristics [1–3]. However, experiences for ESP so 
far result mainly from large scale applications as e.g. 
thermal power stations with constant operation at high 
flue gas temperatures. In addition, particle characteristics 
are mainly based on coal, while data from wood particles 
are scarce [4]. Consequently, the following specific needs 
have to be considered for applications of ESP in wood 
combustion devices: 

1.  Particles from small scale wood combustion consist 
of different components, which can be basically 
divided into three fractions, i.e.,   
a) inorganic particulates (salts),   
b) soot (available as solid particles in the flue gas),
 c) condensable organic compounds (COC). 

2.  The concentration of H2O as well as of CO, CO2 and 
O2 can vary in a wide range and consequently the 

precipitation conditions in the ESP (which are 
strongly influenced e.g. by the content of H2O).  

3.  Wood combustion is often applied for heating pur-
poses where on-/off-operation and short periods  of 
uninterrupted operation are common [5]. This results 
in low flue gas temperatures thus potentially enab-
ling condensation of water vapour and – if present in 
the flue gas – organic condensates in the ESP. To 
avoid condensation, ESP are usually shut-off at low 
flue gas temperatures, which can result in a poor 
availability and consequently increased emissions in 
real-life operation. In addition, transient conditions 
during start-up and shut-down, which are not consi-
dered in type tests or during on-site acceptance in-
spection, can play an important role to the operation 
of the ESP and the clean gas emissions.  

  
Figure 1: Principles of electrostatic precipitator (ESP). 
 
1.2  Aim 
 The aim of the present investigation is to collect pre-
cipitation properties of particles and flue gases from 
wood combustion under different operation conditions. 
These data shall be used as a basis for future design and 
operation parameters for ESP for wood combustion 
applications. Furthermore, based on these results, ope-
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rating problems such as back-ionisation and re-entrain-
ment shall be related to dedicated combustion conditions 
thus enabling improved operation of the combustion 
system and the ESP. Back-ionisation is usually referred 
to as back corona and describes the localized discharge 
which occurs at the collecting electrode surface, when 
that surface becomes coated with an electrically insula-
ting layer of poorly conducting particles such as e.g. 
COC and thus reduce the precipitation performance. Re-
entrainment may occur for agglomerates with low 
electrical resistivity such as soot. 
 
2 THEORY 
 
 Biomass combustion is related to three basic types of 
particles, which are summarized as ‘salts’, ‘soot’, and 
Condensable Organic Compounds ‘COC’, and exhibit 
completely different chemical and physical properties:  

• Inorganic particles, basically salts, are formed from 
minerals (i.e., ash constituents) in the fuel. These 
particles are dominant at near-complete combustion 

• COC are formed in different processes:   
– At low temperature volatile or condensed organic 
compounds are formed from wood pyrolysis with 
characteristic compounds depending on residence 
time, heating rate, temperature and other operation 

parameters.  
– At moderate temperatures and local lack of oxygen, 
organic compounds can be converted to secondary 
tars, which appear as condensables.  

• Soot is formed from organic precursors in zones of 
high temperatures and lack of oxygen, where 
volatiles and primary tars react to secondary tars and 
form polyaromatic hydrocarbons, which 
consequently can form soot particles by further 
agglomaration and release of hydrogen. 

 
 The formation mechanisms are described in Figure 2.  
In automatic wood combustion, nearly complete combus-
tion can be achieved and hence salts are dominant as par-
ticles. However, during start-up, and in phases of inap-
propriate operation, condensables or soot can also be 
emitted from automatic plants. 
 Incomplete combustion is often found in manual 
wood combustion, whereby soot or condensables can be 
the dominant part of the total particulate matter released 
to the atmosphere. Due to the different temperature re-
gimes and the different influence of the residence time 
for soot and COC formation, usually either one of the two 
particle type dominates the particle ensemble.  
 Table 1 summarizes the main properties of salt, soot, 
and COC found in biomass flue gases.  

 

 
 
Figure 2:   Mechanisms of aerosol formation in biomass combustion. *[6], **[7]. 
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3 METHOD 
 
 For the experiments, an electrostatic lab-scale preci-
pitator was designed as tube type ESP with a maximum 
voltage of Umax = –65 kV and connected to a pellet boiler 
(Figure 3). The pellet boiler was modified to enable 
stationary operation at specific combustion conditions, 
which normally exist only during transient phases such as 
during start-up. The ESP was designed to enable precipi-
tation efficiencies as typically found in commercial small 
and medium scale ESP, i.e., safely > 90% for all particle 
sizes and > 95% as average precipitation efficiency for 
typical particle collectives found in biomass combustion 
(Figure 4). Electrical conductivity was analysed acc. to 
IEEE Std 548-1984 (due to missing valid standards, the 
old standard is used). The relevance of the conductivity 
measurements for ESP is described in [10]). 

 

 
Figure 3: Experimental setup. 
 
 

 
Figure 4: Calculated precipitation efficiency of the labo-
ratory ESP as function of the particle size and the vol-
tage. Design parameters of the ESP: L 1000 mm, D 
100 mm, u 1 m/s, SCA 45 s/m, Umax –65kV. 
 
 
 

4 RESULTS 
 
4.1 Particle types 
 In biomass combustion, three combustion regimes 
can be distinguished which – among other parameters – 
are related to the level of excess air available in the com-
bustion chamber [11]. Figure 5 shows the particles found 
in the present laboratory device for different excess air 
ratios:   
 At low excess air ratio (regime C), soot is formed in 
hot zones in the flame as a synthesis product through the 
release of hydrocarbons containing primary tars from 
wood pyrolysis, formation of secondary tars in an atmos-
phere with lack of oxygen, PAH formation, and finally 
release of hydrogen during particle growth thus resulting 
in a high C/H ratio as indicated in Table 1.  
 At optimum excess air (regime B), near complete 
combustion is achieved, if good mixing of combustible 
gases with air is guaranteed and quenching of the flame is 
avoided. Consequently, carbonaceous matter in solid and 
liquid phase is emitted in very small concentrations, 
while inorganic particles formed from ash constituents 
are available as particulate matter (PM) in the flue gas 
and predominantly found as salts.  
 At high overall excess air (regime A), the combustion 
temperature decreases, resulting in incomplete combus-
tion. Due to low temperature, the formation of soot and 
the release of hydrogen is suppressed, resulting in high 
concentrations of primary and secondary tars formed du-
ring pyrolysis consequently leading to condensable orga-
nic compounds (COC) in the flue gas with low C/H ratio.  
 Since ESP operation is ideal at operation at optimum 
excess air, nowadays applications are often limited to 
such combustion conditions, while the ESP is often shut-
off during unideal combustion conditions.  
 

 
Figure 5: Three regimes of biomass combustion shown 
in the diagram CO as function of excess air lambda acc. 
to [11]. The three combustion regimes are related to three 
different types of combustion particles, i.e., soot, salts, 
and COC, depending on the level of excess air and other 
parameters. 
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4.2 Particle properties 
 According to the chemical composition and  the phy-
sical properties, salts are expected to be suitable for ESP 
operation, while soot may result in re-entrainment and 
COC may be related to back-corona (Table 1). Due to the 
release of hydrogen during soot formation, a significantly 
different molar ratio of soot and COC is expected, thus 
enabling to identify and distinguish the two types of aero-
sols from incomplete combustion (Table 1).  
 Figure 6 shows the combustion conditions and indi-
cated by emissions, temperature, and excess air as well as 
the resulting particle composition, table 2 shows the 
results from the chemical analysis, while Figure 7 shows 
the electrical particle properties. The results confirm, that 
the particle properties are influenced by the excess air 
ratio (λ), which enables to distinguish three different 
combustion regimes. 
  

• At λ = 1.2, a lack of oxygen results in high soot 
formation (but low content of CO and HC), which 
leads to re-entrainment of agglomarated particles.  

• For λ = 1.55, almost complete combustion is 
achieved in the pellet boiler thus resulting in mainly 
inorganic particles. 

• By increasing the excess air ratio to 3.5, stable 
operation at high concentrations of CO and HC is 
achieved, resulting in COC an leading to back-
ionisation, which leads to a slightly reduced 
precipitation efficiency.  

 
 Figure 7 shows the results of analyses of the electri-
cal conductivity as function of the temperature measured 
from four different types of combustion particles, i.e., 
soot, salt, and COC from the laboratory equipment, and 
dust collected in the ESP from a 1 MW industrial wood 
combustion plant and referred to as "Reference".  
 As expected, salt particles and reference dust exhibit 
a favourable conductivity in a relatively broad range of 
application and hence are potentially well suited for pre-
cipitation in ESP. However, the moisture content in the 
flue gas strongly influences the conductivity of the par-
ticle layer and needs to be considered for the design and 
operation of the ESP. Although measurements are recom-
mended for specific applications, the results in Figure 6 
enable a qualitative indication for optimised operation of 
ESP for different particle types: 
 Dry flue gas is favourable for salts in the most rele-
vant temperature range up to 200°C, while for COC, re-
asonable conditions in dry flue gas are only expected at 
temperatures above 170°C. In wet flue gas, the precipitat-
ion of salts becomes critical for temperatures below 
120°C. Consequently, a relatively narrow range of opti-
mum operation may result for practical conditions of bio-
mass combustion with varying excess air and varying 
fuel moisture content.  
 
 
 
 
 
 
4.3 Precipitation mechanisms 
 Since the electrical conductivity influences the for-
mation of dust layers in the electric field, different dust 
layers may be formed depending on the particle proper-

ties. Soot leads to dendritic build-up with a weak ad-
hesion of the agglomerates as shown in Figure 8, which 
can cause re-entrainment of agglomerated soot particles. 
Salt forms a homogeneous layer, which can be safely 
removed by state-of-the-art dedusters. COC may form a 
homogeneous, but sticky layer, which is difficult to be 
removed and may cause operational problems.  
 
4.4 Precipitation efficency 
 Table 3 and Figure 9 show the precipitation effi-
ciencies achieved for the three different particle types. 
While the expected precipitation of 90% can be easily 
achieved for salt particles, the precipitation of COC is 
slightly reduced due to back-corona resulting in a limita-
tion of the electric field or the maximum allowable vol-
tage respectively. For soot, slightly reduced precipitation 
efficiency is achieved indicated by particle number con-
centration. However, the precipitation efficiency for soot 
indicated by mass concentration is far lower (i.e., 22%) 
than the precipitation efficiency indicated by number 
concentration, which is due to re-entrainment of agglo-
merated particles. 
 The particle size distribution in Figure 10 shows that 
the distribution mode is reduced by about an order of 
magnitude with the ESP, while the ESP leads to an 
increase by almost one order of magnitude of the 
particles larger than 0.5 micron.  This confirms the effect 
of re-entrainment of agglomerated soot particles. Hence 
the ESP acts partly as an agglomerator and partly as a 
precipitator. This effect can be relevant for small-scale 
ESP for wood stoves and boilers, where precipitation 
efficiencies by mass of less than 80% are common and 
where measurements of particle mass concentrations can 
result in unreliable precipitation efficiencies. With 
respect to health effects, the re-entrainment of coarse 
particles can be seen as an improvement in comparison to 
the emission of primary combustion particles in the size 
range smaller than 10 micron. Nevertheless, the emission 
of agglomerated soot particles may have negative local 
impacts and hence needs to be restricted as well. This 
effect can potentially limit the applicability of ESP for 
small scale wood combustion related to high soot 
concentration in the flue gas.  
 
4.5 Electrical behaviour of ESP 
 In ESP operation at wood combustion plants, the 
operator usually has no information about the electric 
dust conductivity. By looking at the current density as a 
function of the voltage, conclusions can be drawn about 
the electric conductivity in case of high resistivity. As 
shown in Figure 11, back corona can occur for COC, 
characterized by simultaneous increase of the current at 
constant or even decreasing voltage. Low resistivity from 
soot cannot be detected by this method.  
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Table 1: Chemical and electrical properties and suitability for precipitation in ESP of the three particle types as expected 
from theory and experiences [1,8,9]. *primary tar: isolating, secondary tar and PAH: semiconductiv. 

                       Particle type 

Property 
Salts Soot COC 

Molar ratio C/H – > 6 – 8 ≈1 (< 2) 

Electrical conductivity medium high 
low  

(electrically insulating)* 

Suitability for ESP ideal re-entrainment back-corona 

 
 
 
Table 2:  Carbon content (1) and elemental composition (2) of the particles  
  (1) thermal carbon analyses and (2) elemental analyses. 

    Soot Salt COC 

1  C  (Total C) wt.-% 51.4 15.211 45.214 

2  C wt.-% 41.0 14.5 36.0 

  H wt.-% 0.53 0.45 2.41 

  N wt.-% 0.28 0.53 0.73 

  S wt.-% 3.12 5.12 1.53 

  C/H [Mol/Mol] 6.44  1.24 

 
 
 
Table 3: Precipitation efficiencies measured by mass and number concentration of 'soot', 'salt', and 'COC' as resulting 
combustion particles for the three different combustion regimes, i.e., low excess air, ideal excess air, and high excess air.  

 [Dim.] 
low excess air & 

high temperature 
ideal excess air & 
high temperature  

high excess air & 
low temperature 

Particle type  Soot  Salt COC 

Excess air lambda [–] 1.2 1.55 3.5 

CO [mg/mn
3] at 13 vol.-% O2 1000 70 4000 

THC [mg/mn
3] at 13 vol.-% O2 20 2 400 

PM mass conc. before ESP [mg/mn
3] at 13 vol.-% O2 50 30 50 

PM mass conc. after ESP [mg/mn
3] at 13 vol.-% O2 42 3 7 

Precipitation efficiency by mass [%] 16 90 86 

PM number conc. before ESP [cmn
–3] 6.0 107 6.0 107 9.6 107 

PM number conc. after ESP [cmn
–3] 7.5 106 4.8 106 9.0 106 

Precipitation efficiency by number [%] 88 92 90 
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Figure 6: Left: Characteristic of the three operating points maintained with the modified pellet boiler. Right: Results of the 
chemical analysis of the three particle types. In addition, results from dust sampled in a commercial ESP found after 
combustion of natural wood chips in an automatic combustion plant are shown and indicated as "Ref" for "Reference". 

 
Figure 7:  Electrical conductivity measured for soot, salts, and COC sampled in the laboratory equipment during combustion 
conditions as described. In addition, results from dust sampled in a commercial ESP found after combustion of natural wood 
chips in an automatic combustion plant are shown and indicated as "Ref" for "Reference". The optimum range for precipi-
tation in ESP is indicated according to Parker [2].  
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Figure 8: Mechanisms of dust layer built-up due to electric field (acc. to [12]) for conductiv particles (left) and isolating 
particles (right). The pictures below show the resulting dust layers found in the ESP.  
From left to right:  
1. Dendritic coarse soot agglomerates from combustion with insufficient air (black carbon, mainly elemental carbon), 
2. Homogeneous grey dust layer from combustion with ideal air supply, and  
3. Sticky brown dust layer from combustion with high air excess (brown carbon, mainly organic carbon).   

 
Figure 9:  Particle mass concentration in the raw gas from the different combustion regimes measured by gravimetric 
method, precipitation efficiency measured by particle number concentration, and precipitation efficiency measured by 
particle mass concentration of ‘soot’, ‘salt’ and ‘COC’.  
 

 
Figure 10: Particle size distribution for soot measured with SMPS and OPC after the laboratory ESP. 
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Figure 11: Current density as function of the voltage depending on the particle typ 
 
 
 
5 CONCLUSIONS 
 
Particles from different combustion conditions have been 
collected in a laboratory ESP and were analysed with 
respect to chemical and electrical properties to deduce 
recommendations on the ESP design and operation 
leading to the following conclusions: 

• Three different particle types from wood combus-
tion have been identified which correspond to di-
fferent combustion regimes, i.e.,   
– soot resulting from combustion at high tempe-
rature but with low excess air and consequently 
local lack of oxygen,  
– particles which consist dominantly of mineral mat-
ter such as salts found at high combustion tempe-
rature and with sufficient local excess air  
– condensable organic compounds (COC) resulting 
from low temperature combustion conditions at high 
excess air.  

• The three particle types exhibit completely different 
physical and chemical properties, among which the 
electrical conductivity is most relevant for ESP 
operation. The identified properties confirm the par-
ticle type and the particle properties as expected 
from the proposed theory of the particle formation 
mechanisms.  

• Particles from good combustion (mainly inorganic 
compounds such as salts) exhibit ideal conductivity 
for ESP. 

• Soot reveals high conductivity thus enabling high 
precipitation efficiency but severe re-entrainment of 
agglomerated particles 

• Condensable organic compounds (COC) exhibit low 
conductivity thus leading to back-corona which 
limits ESP operation 

• ESP operation for good and stationary conditions 
during wood combustion with mainly inorganic 
particles enables uncritical operation, while ESP 
operation can be critical e.g.   
- during start-up due to COC from low temperatures 
- during throttled air, either due to COC released at 

low temperatures or due to soot formed at high 
temperatures in zones with lack of oxygen.   
Both undesired conditions are often found in small 
scale biomass combustion applications for heating. 

 
 These results show, that ESP alone will usually only 
guarantee low particle emissions when the combustion 
device is properly operated, while during transient con-
ditions, the clean gas emissions can be increased not only 
due to increased raw gas concentrations, but additionally 
due to reduced precipitation efficiency. Detailed informa-
tion on the influence of combustion conditions on particle 
characteristics enable improved ESP design and ope-
ration for the specific needs for small and medium scale 
wood combustion devices.  
 
 
6 RECOMMENDATIONS AND OUTLOOK 
 
 ESP availability is crucial and needs to be improved 
by optimum plant design, system integration, and plant 
operation based on the following three measures: 

1. Optimum design and system integration of com-
bustion and ESP enabling stationary operation, e.g. 
by plant design with two boilers and two ESP for 
variable load. 

2. Process integrated control of ESP with specific 
information as indicators for the particle properties  
- flue gas temperature (as today) plus: 
- excess air ratio 
- combustion temperature 
- water content of the fuel 
This increases the operation regime of the ESP. 

3. Measures to avoid re-entrainment: 
- Limitation of gas velocity to < 1.5 m/s 
- optimised shape of collecting plates 
- shorter dedusting intervall during re-entrainment 
regimes. 
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 14 
FAIRBANKS NORTH STAR BOROUGH 15 

 16 
ORDINANCE NO 2015 - 01 17 

 18 
AN ORDINANCE AMENDING CHAPTER 8.21 OF THE FNSB CODE OF 19 

ORDINANCES REGARDING THE PM2.5 AIR QUALITY CONTROL PROGRAM, 20 
AMENDING 2.48.120 REGARDING THE AIR POLLUTION CONTROL COMMISSION’S 21 

DUTIES, AND AMENDING 1.04.050 REGARDING THE FINE SCHEDULE TO ADD 22 
VIOLATIONS OF THE PM2.5 AIR QUALITY CONTROL PROGRAM 23 

 24 
WHEREAS, EPA, on December 22, 2008, declared part of the Fairbanks 25 

North Star Borough a non-attainment area for fine particulate pollution (PM2.5); and 26 
 27 
WHEREAS, in the winter, PM2.5 concentrations in the non-attainment area 28 

routinely exceed the allowable limit, thereby violating the federal health-based 29 
standards; and 30 

 31 
WHEREAS, an excessive level of PM2.5 impacts the health and well-being 32 

of borough residents; and 33 
 34 
WHEREAS, air quality issues could impact large scale economic 35 

development, including military expansion; and  36 
 37 
WHEREAS, studies have identified wood burning as a significant 38 

contributor of PM2.5, particularly wood with high moisture content; and 39 
 40 
WHEREAS, the combined effort of an educational program concerning the 41 

importance of burning only dry wood and an increase in the availability of dry wood 42 
could significantly reduce Borough PM2.5  levels; and 43 
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 44 
WHEREAS, PM2.5 emissions from solid fuel burning appliances can be 45 

significantly reduced through the selection and proper use of modern, EPA rated 46 
models designed to meet more stringent emissions standards and by operating in 47 
accordance with “best practices”, including selection of appropriate fuel sources; and 48 

 49 
WHEREAS, voluntary, incentive-based programs coupled with 50 

comprehensive education programs have been employed in other communities to help 51 
reduce PM2.5 emissions; and 52 

 53 
WHEREAS, voluntary measures may enable the Borough to model 54 

attainment, however, it is likely that they would take more than five years to reach this 55 
goal and they would not address local neighborhood problems arising from one or two 56 
significant polluters, neither of which is acceptable; and 57 

 58 
WHEREAS, the State of Alaska, through a Memorandum of Agreement 59 

with the Borough, has authorized the Fairbanks North Star Borough to establish and 60 
administer an area-wide local PM2.5 air quality control program that will operate in lieu of 61 
and consistent with the State’s air quality program; and 62 

 63 
WHEREAS the State of Alaska Department of Environmental 64 

Conservation has issued draft regulations intended to be part of the State 65 
Implementation Plan (SIP) as required by the EPA; those regulations provide some new 66 
restrictions on the sale of solid fuel burning appliances and firewood, and authorize the 67 
borough to take on additional regulatory responsibility related to the SIP; and 68 

 69 
WHEREAS, at the recent “Town Hall” on the PM2.5 problem, more than 50 70 

citizens provided testimony indicating that our air quality was not acceptable and that 71 
they expected the Assembly to act to put into place programs that will improve the air 72 
quality in the borough.  73 

 74 
WHEREAS, it is the intent of the Fairbanks North Star Borough Assembly 75 

to respond to calls for regulations that will help improve the air quality within the 76 
borough by adopting a program that balances the need for clean air with the needs for 77 
economically heating our buildings; and  78 

 79 
WHEREAS, in adopting this clean air program, it is the intent of the 80 

Assembly that it be enforced by concentrating on the most significant sources of PM2.5 81 
pollution first, both for attainment within the Non-Attainment area and for significant local 82 
sources of pollution that affect adjacent and nearby properties; and  83 
  84 
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WHEREAS, in enforcing this clean air program, it is the intent of the 85 
Assembly that the focus be on assisting violators to come into compliance through the 86 
use of warning, education, and assistance provided through programs such as the 87 
enhanced solid fuel burning device change-out program.  88 

 89 
NOW, THEREFORE, BE IT ORDAINED by the Assembly of the Fairbanks 90 

North Star Borough: 91 
 92 
Section 1.  This ordinance is of a general and permanent nature and shall 93 

be codified.   94 
 95 

Section 2.  The following definitions in FNSBC 8.21.010 Definitions are 96 
amended or added as follows: 97 

“Advisory” means a notice issued by the FNSB Air Quality division when the 98 
division determines, using available data, that a PM2.5 concentration of 25 ug/m³ has, 99 
or will likely occur. 100 

“Air Quality Control Zone” means the area of the Borough currently contained in 101 
the EPA designated non-attainment area, which uses the non-attainment area southern, 102 
western and eastern boundaries as modified by their respective intersection with the 103 
following northern boundary described as; beginning at the intersection of Isberg Road 104 
with Chena Ridge Road on the western boundary of the EPA designated non-105 
attainment area, then following Chena Ridge Road back to Chena Pump Road and 106 
continuing north on the Parks Highway to Sheep Creek Road, then Sheep Creek Road 107 
to Miller Hill Road, then north on Miller Hill Road, then east on Yankovich, then north 108 
from Yankovich Road along the east boundary of the Large Animal Research Station to 109 
a point just north of its intersection with Nottingham drive and follows the ridge crest 110 
across Nottingham Estates to approximately the point where Swallow Drive intersects 111 
Dalton Trail to north on Dalton Trail to the crest of the Farmer’s Loop Ridge, then follow 112 
the geographic crest of Farmer’s Loop Ridge to its intersection with the New Steese 113 
Highway, then south east on Bennet Road, and along Steel Creek Road to the 114 
intersection of Chena Hot Springs Road, and Chena Hot Springs Road to the eastern 115 
boundary of the EPA designated non-attainment area.   116 

“Alert” means a notice issued by the FNSB air quality division when the division 117 
determines, using available data, that a PM2.5 violation of the 35 [MICROGRAMS PER 118 
CUBIC METER] ug/m3 has, or will likely occur. 119 

“Clean wood” means natural wood that has not been painted, varnished, or 120 
coated with a similar material, has not been treated with preservatives, and does not 121 
contain resins or glues as in plywood or other composite wood products. 122 

“Construction and demolition debris” means a conglomeration of materials from 123 
construction, repair, remodeling or demolition of buildings and structures containing any 124 
prohibited fuels.  125 

“Episode” means when conditions reach or are predicted to reach advisory or 126 
alert status.   127 
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“Forecast” means a description of the current dispersion conditions described as 128 
good, fair, or poor and including the expected PM2.5 concentrations expressed in 129 
micrograms per cubic meter. 130 

 “Opacity” means the reduction in transmitted light through a column of smoke as 131 
measured by an observer certified in using EPA Reference Method 9 as defined by 132 
federal law. 133 

 134 
 Section 3.  Section 8.21.020 Borough listed appliances shall be 135 
amended as follows: 136 
A[N] solid fuel burning appliance shall be listed by the borough if: 137 
A. The solid fuel burning appliance is certified by the U.S. Environmental Protection 138 
Agency as meeting the federal emissions [LIMIT STANDARD APPROPRIATE FOR 139 
THAT APPLIANCE OR IN THE CASE OF HYDRONIC HEATERS IS AT LEAST 140 
PHASE II QUALIFIED] rate of 2.5 grams of PM2.5 per hour or less or for hydronic 141 
heaters, meets Phase II qualifications and has an annual average emission level rating 142 
equal to or less than 2.5 grams of PM2.5 per hour. For purposes of this section, 143 
“certified” means that the solid fuel burning appliance meets emission performance 144 
standards when tested by an accredited independent laboratory and labeled according 145 
to procedures specified by the EPA in 40 CFR 60 Subpart AAA; or 146 
B. The solid fuel burning appliance is tested, including by use of a handheld or other 147 
portable device, by an accredited independent laboratory, or other qualified person or 148 
entity approved by the borough, establishing that it meets an [THE EPA] emissions 149 
[LIMIT STANDARD APPROPRIATE FOR THAT APPLIANCE OR AN EMISSIONS 150 
LIMIT STANDARD EQUIVALENT TO THAT OF A LISTED APPLIANCE IN A SIMILAR 151 
CATEGORY] rate of 2.5 grams of PM2.5 per hour or less or for hydronic heaters the 152 
appliance has an annual average emission level rating equal to or less than 2.5 grams 153 
of PM2.5 per hour.   154 
 155 
 Section 4.  Section 8.21.025 Prohibited acts shall be amended as 156 
follows: 157 

[THE BOROUGH SHALL NOT, IN ANY WAY, REGULATE, PROHIBIT, 158 
CURTAIL, NOR ISSUE FINES OR FEES ASSOCIATED WITH THE SALE, 159 
DISTRIBUTION, OR OPERATION OF HEATING APPLIANCES OR ANY TYPE OF 160 
COMBUSTIBLE FUEL.]  161 
A. Installation of certain solid fuel burning appliances in the non-attainment area. 162 
Within the non-attainment area no person shall install or allow the installation of a solid 163 
fuel burning appliance unless it is listed by the Borough as qualifying under this chapter 164 
and the installation complies with all other requirements imposed in this chapter. It is a 165 
separate violation to fail to remove a solid fuel burning appliance installed in violation of 166 
this chapter.   167 
B. All persons owning and selling their property within the Air Quality Control Zone 168 
with an unlisted installed solid fuel burning appliance that will not be removed before 169 
sale must, if the solid fuel burning appliance was not listed by the Borough as qualifying 170 
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at the time of installation, provide a written disclosure to the buyer and to the Division 171 
prior to closing.  172 
C. Visible Emissions Standard in the Air Quality Control Zone.  173 

1. Standard.  No person shall cause, permit, or allow the emission from a 174 
solid fuel burning appliance in the Air Quality Control Zone to create opacity greater 175 
than 20 percent for a period or periods aggregating more than 10 minutes in any hour 176 
except during the first 30 minutes after the initial firing of a cold unit when the opacity 177 
limit shall be less than 50 percent. 178 

2. Procedures and Enforcement. When ambient weather and light conditions 179 
permit, methods and procedures specified by the EPA in 40 CFR 60 Appendix A 180 
reference method 9 (Visual determination of the Opacity of Emissions From Stationary 181 
Sources), or an alternative technology that replaces method 9, when the technology is 182 
available and the choice is feasible, upon request of the person being investigated, shall 183 
be used to determine compliance with this section.  Smoke visible from a chimney, flue 184 
or exhaust duct in excess of the opacity standard for a period in excess of 30 minutes 185 
shall constitute prima facie evidence of unlawful operation of an applicable solid fuel 186 
burning appliance.     187 
D. PM2.5 Emissions Crossing Property Lines. No person shall cause or permit 188 
emissions from a solid fuel burning appliance to impact the resident(s) of a neighboring 189 
property through the creation of an emissions plume that: 190 

1. crosses a property line  191 
2. is observable using EPA method 22 (40 CFR 60 Appendix A), and  192 
3. is 25ug/m3 greater than the surrounding immediate vicinity background 193 

PM2.5 level using methods defined by the Borough Division of Air Quality. For purposes 194 
of this subsection, the surrounding “immediate vicinity” means land within an area 195 
measured 1,200 feet in all directions from the boundaries of the emitting property.   196 
E. Borough-Wide Installation Requirements for Hydronic Heaters. 197 

1. Setback.  Unless permitted by a variance, installing an approved pellet 198 
fuel burning appliance, or replacing an existing hydronic heater with a listed appliance, 199 
no person shall install or allow the installation of a hydronic heater located less than: 200 

 a. 330 feet from the closest property line, or  201 
 b. 660 feet from a school, clinic, hospital, or senior housing unit. 202 
2. Any hydronic heater installed in violation of this section shall be 203 

immediately remedied or made inoperable and removed as soon as practicable; 204 
however, in no case shall the time of removal be longer than 180 days after notice from 205 
the Division of a violation.   206 
F. Prohibited Fuels. 207 

No person shall burn in the Borough any fuel, except coal in an appliance 208 
designed to use coal, which is not listed in the manufacturer’s owner’s manual as an 209 
acceptable fuel for that device or any of the following items in a solid fuel burning 210 
appliance: 211 

1. Any wood that does not meet the definition of clean wood or has more 212 
than 20% moisture content,   213 
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2. Garbage, 214 
3. Tires, 215 
4. Materials containing plastic or rubber, 216 
5. Waste petroleum products, 217 
6. Paints and paint thinners, 218 
7. Chemicals, 219 
8. Glossy or colored papers, 220 
9. Construction and demolition debris, 221 
10. Plywood, 222 
11. Particleboard, 223 
12. Saltwater driftwood, 224 
13. Manure, 225 
14. Animal carcasses, 226 
15. Asphalt products, 227 
16. Flooring products. 228 

G. Sales or Leasing of Solid Fuel Burning Appliances.   229 
1. No person shall sell or lease a solid fuel burning appliance or barrel stove 230 

kit in the borough that does not meet the emissions limits established in 8.21.020 A. 231 
unless the buyer signs an affidavit, on a form prescribed by the Borough, that the 232 
appliance will not be installed or used in the Air Quality Control Zone. This section does 233 
not apply to appliances or stoves that transfer pursuant to a sale of property.   234 

2. No person shall commercially sell or offer for sale or lease a solid fuel 235 
burning appliance in the borough unless the commercial seller or dealer provides the 236 
prospective buyer or lessee, prior to any sales or lease agreement, with a written notice, 237 
prepared or approved by the Division, that includes, but is not limited to, the following: 238 

a. The fuel restrictions imposed in this chapter;   239 
b. Proper installation, property location, operation, and maintenance 240 

of the appliance; 241 
c. An advisory statement noting that operation of solid fuel burning 242 

appliances may not be appropriate in some areas due to terrain, meteorological 243 
conditions, or other relevant conditions that render the operation of the appliance a 244 
public nuisance or health hazard even though it is otherwise legally installed and 245 
operated, and 246 

3. The written notice required in this section shall be signed and dated by the 247 
prospective buyer or lessee prior to purchase or lease to indicate receipt of the 248 
notification requirements of this section.   249 

4. The commercial dealer or seller shall mail or otherwise provide a copy of 250 
the notice, any required affidavit, to the Division within thirty days of the sale.  All 251 
commercial dealers or sellers shall also include with the notice documentation showing 252 
whether the appliance sold or leased meets the Borough’s emissions standard.     253 
H. Nuisance.  No person within the Fairbanks North Star Borough shall cause or 254 
allow emissions of a solid fuel or waste oil burning appliance that are injurious to human life 255 
or to property or that unreasonably interfere with the comfortable enjoyment of life or 256 
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property.  No person within the Fairbanks North Star Borough shall operate a solid fuel or 257 
waste oil burning appliance in a manner so as to create a public or private nuisance.   A 258 
violation of a provision of this chapter is hereby declared to be a nuisance. 259 
I. Other laws. Nothing in this section precludes other local jurisdictions from having 260 
more restrictive codes. 261 
J. Penalties. Upon first conviction of an offense in this chapter, the 262 
penalty(ies)/fines(s) set forth in FNSBC Title 1 regarding violations of the PM2.5 air 263 
quality control program may be satisfied by completion within 60 days of a borough 264 
approved class covering PM2.5 health concerns, non-attainment, importance of dry 265 
wood and proper operation of solid fuel burning appliances. The borough may on its 266 
own initiative file notice of satisfaction of attendance requirements with the court, or the 267 
defendant may file a certificate of completion with the court within the applicable time 268 
frame.  269 

 Section 5.  Section 8.21.040, Forecasting exceedances and voluntary 270 
restrictions in the non-attainment area during an alert, shall be amended as follows: 271 

8.21.040 Forecasting exceedances and [VOLUNTARY] restrictions in the Air 272 
Quality Control Zone [NON-ATTAINMENT AREA] during an alert  273 
A. During the winter months of October through March, the Borough shall issue a 274 
daily PM2.5 forecast [at] by 4:30 p.m. [MONDAY THROUGH FRIDAY].  When the PM2.5 275 
concentration reaches the onset level for an episode and is expected to remain at that 276 
level for 12 hours or more, an alert or advisory will be declared. An alert or advisory may 277 
apply to the Air Quality Control Zone as a whole, or to one or more sub-areas 278 
designated by the division. Once an alert or advisory is declared, PM2.5 control 279 
measures set forth in this section shall be implemented and continued until the alert or 280 
advisory is cancelled.  There are three levels of episodes: Stage 1, 2 and 3. The 281 
obligations imposed in this sub-section do not require, absent specific funding for that 282 
purpose, any actions to be taken outside of the borough’s normal business days and 283 
hours of operation.   284 
B. The Division will notify local media to ensure the declared alert or advisory is 285 
broadcast.  The Division shall also use social media and methods of direct 286 
communication such as text messages as feasible.  Information within the notification 287 
will contain the PM2.5 forecast, Stage level for areas, and actions required to reduce 288 
sources of PM2.5. The obligations imposed in this sub-section do not require, absent 289 
specific funding for that purpose, any actions to be taken outside of the borough’s 290 
normal business days and hours of operation.    291 
[B]C. Stage 1: Voluntary Restrictions in the Air Quality Control Zone [NON-292 
ATTAINMENT AREA]  During an [ALERT] Advisory. 293 

1. A Stage 1 air advisory is implemented when concentrations exceed or are 294 
forecasted to exceed 25ug/m3.   295 

[1]2. Residents shall be requested to voluntarily stop operation of solid fuel 296 
[BURNING APPLIANCES], pellet [STOVES], and waste oil burning appliances, [AND] 297 
as well as masonry heaters and all outdoor burning that includes recreational fires such 298 
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as bonfires, campfires and the use of fire pits, non-permitted incinerators and burn 299 
barrels in the Air Quality Control Zone [NON-ATTAINMENT AREA]. 300 

[2.  THE DIVISION WILL NOTIFY LOCAL MEDIA TO ENSURE THE 301 
DECLARED ALERT IS BROADCAST.  INFORMATION WITHIN THE NOTIFICATION 302 
WILL CONTAIN THE PM FORECAST AND PROCEDURES TO REDUCE SOURCES 303 
OF PM.]   304 
D. Stage 2:  Required Restrictions in the Air Quality Control Zone During an Alert 305 

1. A Stage 2 air alert is implemented when concentrations exceed or are 306 
forecasted to exceed 35ug/m3. 307 

2. Burning is permitted in all borough listed appliances.  No fuel source may 308 
be added to the combustions chamber or firebox of any non-listed solid fuel burning 309 
appliance or waste oil burning appliance. Residents should rely instead on their home’s 310 
alternate, cleaner source of heat (such as a gas or fuel oil fired furnace or boiler or 311 
electric baseboard heaters) until the Stage 2 air alert is cancelled. 312 

3. If a building owner or other person with a property or managerial interest 313 
in the building has an approved “No Other Adequate Source of Heat” designation, the 314 
building owner is exempted from complying with the Stage 2 air alert restrictions for that 315 
building. 316 

4. Outdoor burning is prohibited including non-permitted incinerators and 317 
burn barrels. This does not include recreational fires such as bonfires, campfires or 318 
ceremonial fires and the use of fire pits.  319 

5. These restrictions shall not apply during a power failure. 320 
E. Stage 3: Required Restrictions in the Air Quality Control Zone During an Alert. 321 

1. A Stage 3 air alert is implemented when concentrations exceed or are 322 
forecasted to exceed 55ug/m3.  323 

2. No fuel source may be added to the combustions chamber or firebox of 324 
any solid fuel burning appliances, masonry heaters, pellet fuel burning appliances, cook 325 
stoves, fireplaces, or waste oil burning appliances.  No waste oil may be added to a 326 
waste oil burning appliance.  Residents should rely instead on their home’s alternate, 327 
cleaner source of heat (such as a furnace, boiler or electric baseboard heaters) the 328 
Stage 3 air alert is cancelled. 329 

3. If a building owner or other person with a property or managerial interest 330 
in the building has an approved “No Other Adequate Source of Heat” designation the 331 
building owner is exempted from complying with the Stage 3 air alert restrictions for that 332 
building. 333 

4. Outdoor burning is prohibited including non-permitted incinerators and 334 
burn barrels. This does not include recreational fires such as bonfires, campfires or 335 
ceremonial fires and the use of fire pits.  336 

5. These restrictions shall not apply during a power failure or to listed 337 
appliances, masonry heaters or pellet fuel burning appliances when the temperature is 338 
below -15 as recorded at the Fairbanks International Airport. 339 

Section  6. FNSB 2.48.120 Powers and duties of the Air Pollution Control 340 
Commission are amended as follows:  341 
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F. The commission may [SHALL] develop or review comprehensive plans for the 342 
prevention, abatement, and control of air pollution in the borough. Such plans may 343 
include recommendations on subjects including, but not limited to, transportation control 344 
measures, zoning, taxation, research, and public relations.  345 
H. After a public hearing, the commission shall determine whether a person may 346 
receive a variance from the installation requirements of FNSB 8.21.020 E allowing them 347 
to install a hydronic heater.  In determining whether to grant the variance, the 348 
commission shall consider the proposed location of the appliance, impact on 349 
surrounding neighborhood, emission levels of the appliance, terrain, meteorological 350 
conditions, and other relevant conditions that may render the operation of the appliance 351 
at that location a nuisance or a health hazard.   352 
 353 

Section 7. A new section, Section 8.21.043, No other adequate source 354 
of heat determination, shall be added as follows: 355 
A. A building-owner or other person with a property or managerial interest in the 356 
building may obtain a “No Other Adequate Source of Heat” determination from the 357 
Division if: 358 
 1. The building-owner(s) or other person with a property or managerial 359 
interest in the building applies with the Division on a form developed by the Division. 360 
 2. The building-owner(s) or other person with a property or managerial 361 
interest in the building files an affidavit with the application that the subject structure  362 
must be heated and the structure has no adequate heating source without using a solid 363 
fuel or waste oil burning appliance or that economic hardships require the applicant’s 364 
use of a solid fuel or waste oil burning appliance or complying with a restriction would 365 
result in damage to property including damage to the appliance itself and its heating 366 
system components.  367 
B. There shall be no fee for applying for or obtaining a determination. 368 
C. It shall be a violation to submit a false affidavit for a “no other adequate source of 369 
heat” determination. 370 
D. If the “no other adequate source of heat” appliance does not meet the standards 371 
set in this chapter, the Division shall provide the applicant with information concerning 372 
the borough’s voluntary removal, replacement and repair program.   373 
E. Applications denied by the division may be appealed to the Air Pollution Control 374 
Commission. 375 

 376 
Section 8.  FNSB 1.04.050 Fine schedule is amended to add the 377 

following: 378 

Code Section Offense Penalty/Fine 
Mandatory 
Warning 
Required 

8.21.025(A) Installation of an unlisted appliance $500.00 No 

 
AMENDMENTS ARE SHOWN IN LEGISLATIVE FORMAT 

Text to be added is underlined  
Text to be deleted is [BRACKETED & CAPITALIZED] 

 
Fairbanks North Star Borough, Alaska   ORDINANCE NO. 2015-01 
 Page 9 of 11 

Adopted November 19, 2019

Appendix III.D.7.7-5207



8.21.025(A) Failure to remove an unlisted appliance $500.00 Yes 

8.21.025(B) Failure to disclose an unlisted appliance 
before sale 

$500.00 
 No 

8.21.025(C) Violation of visible emissions standard 
1st offense $100.00 Yes 

8.21.025(C) Violation of visible emissions standard 
2nd offense $500.00 No 

8.21.025(D) Emissions crossing property lines 
1st offense $500.00 Yes 

8.21.025(D) Emissions crossing property lines 
2nd offense $1000.00 No 

8.21.025(E) Illegal installation of hydronic heaters $500.00 No 

8.21.025(E) Failure to remove hydronic heaters $500.00 No 

8.21.025(F) Use of prohibited fuels--1st offense $100.00 Yes 

8.21.025(F) Use of prohibited fuels--2nd offense $500.00 
 No 

8.21.025(G) Violation of commercial sale requirements $500.00 No 

8.21.040(D) Violation of a stage 2 air alert restriction $500.00  Yes 

8.21.040(D) Violation of a stage 3 air alert restriction $1000.00 Yes 

8.21.043 Filing a false affidavit $500.00 No 

 379 
 Section 9.  Effective Date.  Except for FNSBC 8.21.025 G (Commercial 380 
Sales) which shall be effective 30 days after adoption, and FNSBC 8.21.025 B (sale of 381 
property) which shall be effective on May 1st, 2015, and FNSBC 8.21.025(F)(1) 382 
(requirement wood be 20% moisture content) which shall be effective on October 1, 383 
2015. This ordinance shall be effective at 5:00 pm on the first Borough business day 384 
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following its adoption and shall have only prospective application, meaning no provision 385 
shall apply to any act, including installation or purchase of a solid fuel appliance 386 
completed prior to the effective date.  387 

388 
PASSED AND APPROVED THIS 27TH DAY OF FEBRUARY, 2015. 389 

390 
391 
392 

___________________________ 393 
Karl Kassel 394 
Presiding Officer 395 

 396 
ATTEST: 397 

398 
 399 
_______________________________ 400 
Nanci Ashford-Bingham, MMC 401 
Borough Clerk 402 
 403 
Ayes: Golub, Hutchison, Lawrence, Dodge, Quist, Davies, Kassel 404 
Noes: Sattley, Roberts 405 
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 10 
 11 

FAIRBANKS NORTH STAR BOROUGH 12 
 13 

ORDINANCE NO. 2016-21 14 
 15 

AN ORDINANCE AMENDING FNSB 8.21.025 TO REQUIRE THE REMOVAL OF 16 
CERTAIN UNLISTED HYDRONIC HEATERS IN THE AIR QUALITY CONTROL ZONE, 17 
AMENDING THE FY 2015-16 BUDGET BY APPROPRIATING $500,000 FROM THE 18 
GENERAL FUND FUND BALANCE TO THE TRANSIT ENTERPRISE PROJECTS 19 

FUND TO PAY FOR THE REMOVAL OF THE UNLISTED HYDRONIC HEATERS AND 20 
SUSPEND ALL OTHER PAYMENTS FROM THE VOLUNTARY REMOVAL AND 21 

REPLACEMENT PROGRAM UNTIL MAY 1, 2017 22 
 23 
WHEREAS, Hydronic heaters that do not have an emissions rating of 0.10 24 

pounds per million BTU or less cannot, under existing code, be legally installed in the 25 
borough’s nonattainment area; and 26 

 27 
WHEREAS, Certain hydronic heaters significantly contribute to the 28 

borough’s air quality problem; and  29 
 30 
WHEREAS, The Borough has offered in past years and continues to offer 31 

a removal program that pays homeowners to remove or replace these hydronic heaters; 32 
and  33 

 34 
WHEREAS, The Borough needs to increase funding of the removal 35 

program and temporarily preclude other program spending in order to ensure funds are 36 
available to pay owners who are required to remove these unlisted hydronic heaters; 37 
and 38 

 39 
WHEREAS, The imminent reclassification by the EPA of the Fairbanks 40 

North Star Borough from a Moderate to a Serious non-attainment area will result in the 41 
imposition of control measures, including expensive technology upgrades for power 42 
plants and other stationary sources, which will lead to insignificant improvement to air 43 
quality but will significantly increase utility rates; and  44 
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 45 
WHEREAS, The Borough's continued failure to significantly reduce PM2.5 46 

pollution will further result in offset sanctions which will strangle economic development 47 
in the non-attainment area and highway sanctions eliminating federal funding of road 48 
projects within the non-attainment area; and  49 

 50 
WHEREAS, These sanctions will be lifted if and when air quality violations 51 

cease.   52 
 53 
NOW, THEREFORE, BE IT ORDAINED by the Assembly of the Fairbanks 54 

North Star Borough: 55 
 56 
Section 1.  Sections 2, 3 and 4 are of a general and permanent nature and 57 

shall be codified.  Sections 5, 6 and 7 shall not be codified.   58 
 59 

Section 2.  FNSBC  8.21.025 B. is hereby amended as follows:   60 
B.  No person who has been convicted of or pled no contest to two or more 61 
violations of this chapter involving visible emissions or emissions crossing property lines 62 
shall, in the air quality control zone, operate, use or keep installed a hydronic heater 63 
unless the hydronic heater is: 64 
 1. Borough listed or was listed at the time of installation, 65 
 2. A closed combustion system with automatic components that feed solid 66 
fuel, including wood pellets, into a firebox where the combustion is enhanced by an 67 
active airflow system, or 68 
 3. Connected to a thermal mass system that is certified by the contractor or 69 
installer as sufficient to allow the hydronic heater to burn at maximum capacity 70 
minimizing on/off cycling.  The division may require an owner to provide documentation 71 
supporting the certification.  72 
 73 
This prohibition shall be effective 90 days after the 2nd conviction or entry or a no 74 
contest plea.   75 
 76 
All persons owning and selling their property within the air quality control zone with an 77 
installed non-EPA-certified solid fuel burning appliance[, OR FOR HYDRONIC 78 
HEATERS NON-EPA PHASE II QUALIFICATIONS, ]that will not be removed before 79 
sale must provide a written disclosure to the buyer prior to closing, and a copy to the 80 
division no later than 10 days after the recording of the sale.   81 
  82 
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Section 3.  FNSBC 1.04.050, fine schedule, is amended to add the 83 
following:   84 
Code 
Section 

Offense Penalty/Fine Mandatory 
Warning 
Required 

8.21.025(B) Failure to remove, using or operating a 
prohibited hydronic heater. 
1st offense. 

$500  Yes, with 
removal as 
soon as 
practicable. 

8.21.025(B) Failure to remove, using or operating a 
prohibited hydronic heater. 
2nd offense. 

$1,000  No. 

 85 
 Section 4.  General Fund Appropriation.  The FY 2015-16 budget is 86 
hereby amended by appropriating $500,000 to the General Fund budgetary guideline 87 
entitled “Contribution to Transit Enterprise Projects Fund” and by increasing 88 
Contribution from Fund Balance by a like amount.   89 
 90 
 Section 5.  Transit Enterprise Projects Fund Appropriation.  The 91 
FY 2015-16 budget is hereby amended by appropriating $500,000 to the Transit 92 
Enterprise Projects Fund budgetary guideline entitled “Enhanced Voluntary Removal, 93 
Replacement, and Repair Program” and by increasing Contribution from General Fund 94 
by a like amount.   95 

 96 
Section 6.  Limited Use of Funds.  All unencumbered funds remaining in the 97 

removal, replacement and repair program on the effective date of this ordinance may be 98 
spent only on payments to applicants within the air quality control zone who are (1) 99 
removing or replacing an unlisted hydronic heater or (2) removing or replacing a 100 
woodstove [THAT HAS BEEN THE SUBJECT OF MORE THAN ONE 101 
SUBSTANTIATED NEIGHBORHOOD COMPLAINT AND] meeting [ADDITIONAL] 102 
criteria established by the Mayor.  This restriction shall continue until May 1, 2017 or 103 
until the assembly appropriates additional funds to pay for the other removal, 104 
replacement or repairs authorized under the program, whichever occurs first. 105 
 106 

Section 7. Lapse of Funds for the “Enhance Voluntary Removal, 107 
Replacement, and Repair Program”.  Upon completion or abandonment of the program, 108 
any unexpended and unencumbered funds will lapse to the General Fund fund balance. 109 

 110 
Section 8.  Effective Date.  Sections 2, 3 and 4 of this ordinance shall be 111 

effective on October 1, 2016.  The remaining sections shall be effective at 5:00 pm. on 112 
the first Borough business day following its adoption.    113 
  114 
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PASSED AND APPROVED THIS 4TH DAY OF MAY, 2016 AND AMENDED 115 
BY ORDINANE NO. 2016-33 ADOPTED JUNE 23, 2016. 116 

117 
118 

___________________________ 119 
John Davies 120 
Presiding Officer 121 

122 
123 
124 
125 

 126 
ATTEST: 127 

128 
 129 
_______________________________ 130 
Nanci Ashford-Bingham, MMC 131 
Borough Clerk 132 
 133 
Adopted on May 4, 2016: 134 
Yeses: Sattley, Hutchison, Cooper, Westlind, Lawrence, Dodge, Quist, Davies 135 
Noes: Roberts 136 
 137 
Amended on June 23, 2016: 138 
Yeses: Sattley, Hutchison, Cooper, Roberts, Westlind, Lawrence, Dodge, Quist, Davies 139 
Noes: Roberts 140 

CODE AMENDMENTS ARE SHOWN IN LEGISLATIVE FORMAT 
Text to be added is underlined 

Text to be deleted is [BRACKETED AND CAPITALIZED] 

Fairbanks North Star Borough, Alaska ORDINANCE NO. 2016-21 
Page 4 of 4 

Adopted November 19, 2019

Appendix III.D.7.7-5214



 
CODE AMENDMENTS ARE SHOWN IN LEGISLATIVE FORMAT 

Text to be added is underlined 
Text to be deleted is [BRACKETED AND CAPITALIZED] 

 
Fairbanks North Star Borough, Alaska ORDINANCE NO. 2016-37 

Page 1 of 2 

 By: Karl Kassel, Mayor    1 
 Introduced: 06/23/2016 2 
 Advanced: 06/23/2016 3 
 Amended: 07/28/2016 4 
 Adopted: 07/28/2016 5 

 6 
FAIRBANKS NORTH STAR BOROUGH 7 

 8 
ORDINANCE NO. 2016-37 9 

 10 
AN ORDINANCE AMENDING TITLE 21 REGARDING NO OTHER ADEQUATE 11 

SOURCE OF HEAT DETERMINATIONS 12 
 13 
WHEREAS, Borough code exempts qualifying buildings with no other 14 

adequate source of heat from compliance with certain air quality regulations; and 15 
 16 
WHEREAS, Granting these exemptions only to buildings constructed prior 17 

to December 31, 2016 will encourage property owners to include an alternative source 18 
of heat in new construction for use during times of exceedances.   19 

 20 
WHEREAS, Because borough codes imposing restrictions on the use of 21 

solid fuel and other appliances during air alerts apply only to the air quality zone, only 22 
owners within the air quality zone need to apply for a “no other adequate source of heat” 23 
determination;  24 

 25 
NOW, THEREFORE, BE IT ORDAINED by the Assembly of the Fairbanks 26 

North Star Borough:   27 
 28 
Section 1.  This ordinance is of a general and permanent nature and shall 29 

be codified.   30 
 31 

Section 2.  FNSBC 21.28.060 No other adequate source of heat 32 
determination is amended to read as follows:   33 

 34 
A. A building owner or other person with a property or managerial interest in [THE] a 35 
building located within the air quality control zone may obtain a “no other adequate 36 
source of heat” determination from the division if:   37 

1. The building owner(s) or other person with a property or managerial 38 
interest in the building applies with the division on a form developed by the division[.];   39 

2. The building owner(s) or other person with a property or managerial 40 
interest in the building files an affidavit with the application that the subject structure 41 
must be heated and the structure has no adequate heating source without using a solid 42 
fuel or waste oil burning appliance or that economic hardships require the applicant’s 43 
use of a solid fuel or waste oil burning appliance or complying with a restriction would 44 
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result in damage to property including damage to the appliance itself and its heating 45 
system components[.]; and 46 

3. The building was constructed on or before December 31, 2016.47 
B. There shall be no fee for applying for or obtaining a determination.   48 
C. It shall be a violation to submit a false affidavit for a “no other adequate source of 49 
heat” determination.   50 
D. If the “no other adequate source of heat” appliance does not meet the standards 51 
set in this chapter, the division shall provide the applicant with information concerning 52 
the borough’s voluntary removal, replacement and repair program.   53 
E. Applications denied by the division may be appealed to the air pollution control 54 
commission.   55 

56 
Section 3.  Effective Date.  This ordinance shall be effective at 5:00 p.m. 57 

of the first Borough business day following its adoption.  58 
59 

PASSED AND APPROVED THIS 28TH DAY OF JULY, 2016.  60 
61 
62 
63 
64 

___________________________ 65 
John Davies 66 
Presiding Officer 67 

68 
69 

 70 
ATTEST: 71 

72 
 73 
_______________________________ 74 
Nanci Ashford-Bingham, MMC 75 
Borough Clerk 76 
 77 
Yeses: Cooper, Sattley, Hutchison, Westlind, Lawrence, Dodge, Davies 78 
Noes: Roberts 79 
Other: Quist (Excused) 80 
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 By: Karl Kassel, Mayor 1 
 Introduced: 02/23/2017 2 
 Advanced: 02/23/2017 3 
 Amended: 03/09/2017 4 
 Adopted: 03/09/2017 5 
 Immediate 6 
 Reconsideration Failed: 03/09/2017 7 
 Adopted: 03/09/2017 8 

 9 
FAIRBANKS NORTH STAR BOROUGH 10 

 11 
ORDINANCE NO. 2017-18  12 

 13 
AN ORDINANCE AMENDING CHAPTER 21.28 FNSBC 14 

REGARDING THE PM2.5 AIR QUALITY CONTROL PROGRAM AND AMENDING 15 
FNSBC 1.20.080, FINE SCHEDULE 16 

 17 
WHEREAS, The United States Environmental Protection Agency (EPA), 18 

on December 22, 2008, declared part of the Fairbanks North Star Borough a non-19 
attainment area for fine particulate pollution (PM2.5); and 20 

 21 
  WHEREAS, On December 16, 2016 the EPA published public notice in 22 
the Federal Register of its intent to reclassify the Fairbanks North Star Borough’s non-23 
attainment area from Moderate to Serious status; and  24 

 25 
WHEREAS, Reclassification to Serious non-attainment status triggers the 26 

mandate that Best Available Control Measures be implemented as mitigation measures 27 
within the non-attainment area; and 28 

 29 
WHEREAS, The State of Alaska, through a Memorandum of Agreement 30 

with the Borough, has authorized the Fairbanks North Star Borough to establish and 31 
administer an area-wide local PM2.5 air quality control program that will operate in lieu of 32 
and consistent with the State’s air quality program; and 33 

 34 
WHEREAS, In the winter, PM2.5 concentrations in the non-attainment area 35 

routinely exceed the allowable limit, thereby violating the federal health-based 36 
standards; and 37 

 38 
WHEREAS, An excessive level of PM2.5 impacts the health and well being 39 

of borough residents; and 40 
 41 
WHEREAS, Air quality issues could negatively impact large scale 42 

economic development, including military expansion, in the Fairbanks North Star 43 
Borough.  44 
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 45 
NOW, THEREFORE, BE IT ORDAINED by the Assembly of the Fairbanks 46 

North Star Borough:  47 
 48 

 Section 1.  This ordinance is of a general and permanent nature and shall 49 
be codified. 50 

 51 
  Section 2. FNSBC 21.28.010, Definitions, shall be amended as follows:  52 
 53 
 [“ADVISORY” MEANS A NOTICE ISSUED BY THE FNSB AIR QUALITY 54 
DIVISION WHEN THE DIVISION DETERMINES, USING AVAILABLE DATA, THAT A 55 
PM2.5 CONCENTRATION OF 25 µG/M3 HAS OCCURRED, OR WILL LIKELY OCCUR.] 56 
 57 
 [“AIR QUALITY ALERT” MEANS AN ADVISORY, ALERT OR EPISODE 58 
CONCERNING AIR QUALITY WHETHER ISSUED BY THE FAIRBANKS NORTH 59 
STAR BOROUGH OR THE STATE OF ALASKA.] 60 
 61 

“Air quality control zone” means the area of the borough currently contained in 62 
the EPA designated nonattainment area, which uses the nonattainment area southern, 63 
western and eastern boundaries as modified by their respective intersection with the 64 
following northern boundary described as: beginning at the intersection of Isberg Road 65 
with Chena Ridge Road on the western boundary of the EPA designated nonattainment 66 
area, then following Chena Ridge Road back to Chena Pump Road and continuing 67 
north on the Parks Highway to Sheep Creek Road, then Sheep Creek Road to Miller Hill 68 
Road, then north on Miller Hill Road, then east on Yankovich, then north from 69 
Yankovich Road along the east boundary of the Large Animal Research Station to a 70 
point just north of its intersection with Nottingham Drive and follows the ridge crest 71 
across Nottingham Estates to approximately the point where Swallow Drive intersects 72 
Dalton Trail to north on Dalton Trail to the crest of the Farmer’s Loop Ridge, then follow 73 
the geographic crest of Farmer’s Loop Ridge to its intersection with the New Steese 74 
Highway, then southeast on Bennet Road, and along Steel Creek Road to the 75 
intersection of Chena Hot Springs Road, and Chena Hot Springs Road to the eastern 76 
boundary of the EPA designated nonattainment area. 77 
 78 
 “Air Quality Index” (AQI) is an index for reporting daily air quality, which indicates 79 
how polluted the air currently is or how polluted it is forecast to become.  The higher the 80 
AQI value, the greater the level of air pollution and the greater the health concern.  AQI 81 
is divided into six categories with correspondingly higher levels of health concern as 82 
outlined in the table below: 83 
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 84 

  85 
“Alert” means a notice issued by the [FNSB AIR QUALITY] division when the 86 

division determines, using available data or modeling, that [A] PM2.5 [VIOLATION OF 87 
THE 35 µg/m3 HAS OCCURED OR WILL LIKELY OCCUR] concentration levels have 88 
reached or are forecasted to reach 25µg/m³ or higher for at least 12 consecutive hours. 89 
  90 
 “Appliance” means a device or apparatus that is manufactured and designed to 91 
utilize energy and which does not require a stationary source air quality permit from the 92 
state of Alaska under 18 AAC 50. 93 
 94 
 “Clean wood” means natural wood that has not been painted, varnished, or 95 
coated with a similar material, has not been treated with preservatives, and does not 96 
contain resins or glues as in plywood or other composite wood products. 97 
 98 
 “Construction and demolition debris” means a conglomeration of materials from 99 
construction, repair, remodeling or demolition of buildings and structures containing any 100 
prohibited fuels. 101 
 102 
 “Cook stove” means a wood burning appliance that is designed primarily for 103 
cooking food and that has the following characteristics: 104 

1. An oven, with a volume of 0.028 cubic meters (one cubic foot) or greater, 105 
and an oven rack; 106 
2. A device for measuring oven temperatures; 107 
3. A flame path that is routed around the oven; 108 
4. A shaker grate; 109 
5. An ash pan; 110 
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6. An ash clean-out door below the oven; and 111 
7. The absence of a fan or heat channels to dissipate heat from the device. 112 

 113 
 “Division” means the Fairbanks North Star Borough air quality division. 114 
 115 
 “Emergency Power System” is an independent source of electrical power that 116 
supports important electrical systems on loss of normal power supply. An emergency 117 
power system may include a standby generator, batteries, and other apparatus. 118 
Emergency power systems are installed to protect life and property from the 119 
consequences of loss of normal electric power supply. 120 
 121 
 “EPA” means the United States Environmental Protection Agency. 122 
 123 

“EPA certified” means that the solid fuel burning appliance meets emission 124 
performance standards when tested by an accredited independent laboratory and is 125 
labeled according to procedures specified by the EPA in 40 CFR Part 60 Subpart AAA 126 
or QQQQ. 127 
 128 
 [“EPISODE” MEANS WHEN CONDITIONS REACH OR ARE PREDICTED TO 129 
REACH ADVISORY OR ALERT STATUS.]  130 
 131 
 “Fireplace” means an assembly consisting of a hearth and open fire chamber of 132 
noncombustible factory-built or masonry materials and provided with a chimney, for use 133 
with solid fuels, which cannot be operated with an air to fuel ratio of less than 35 to one. 134 
 135 

“Fireplace insert” means a solid fuel burning appliance similar in function and 136 
performance to a freestanding wood burning stove, which is made from cast iron or 137 
steel designed to be installed in an existing masonry or prefabricated fireplace. 138 
 139 
 “Forecast” means a description of the current dispersion conditions described as 140 
good, fair, or poor and including the expected PM2.5 [CONCENTRATIONS 141 
EXPRESSING IN MICROGRAMS PER CUBIC METER] NowCast  AQI  categorized as 142 
good, moderate, unhealthy for sensitive groups, unhealthy, very unhealthy, or 143 
hazardous.   144 
 145 
 “Heating appliances” means, but is not limited to: [OIL FURNACES, GAS 146 
FURNACES, WOOD STOVES, COAL STOVES, WOOD-FIRED HYDRONIC 147 
HEATERS, WOOD-FIRED FURNACES, COAL-FIRED HYDRONIC HEATERS, COAL-148 
FIRED FURNACES] wood, coal, or pellet fired hydronic heaters, stoves, and furnaces; 149 
oil or gas fired boilers and furnaces; and masonry heaters, pellet stoves, cook stoves, 150 
and fireplaces. 151 
 152 
 “Hydronic” means having to do with a system moving heat from one location to 153 
another by means of the circulation of a heat transfer liquid through piping or tubing. 154 
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 155 
 “Hydronic heater” means a fuel burning appliance designed to (1) burn wood or 156 
other solid fuels and (2) heat building space and/or domestic hot water via the 157 
distribution, typically through pipes, of a fluid heated in the appliance. 158 
 159 
 “Masonry heater” means a wood burning appliance that complies with the 160 
guidelines of ASTM E1602-08, Standard Guide for Construction of Masonry Heaters, 161 
and: 162 

1. Is designed and intended for operation only in a closed combustion chamber 163 
configuration; and 164 
2. Has enough thermal storage capacity to maintain no less than 50.0 percent of the 165 
maximum masonry-mass temperature for at least four hours after the maximum 166 
masonry-mass temperature has been reached; and 167 
3. The masonry heater design and installation has been confirmed and documented 168 
by a qualified person or entity approved by the borough. 169 
 170 

 “Nonattainment area” is the area depicted on the map attached to the ordinance 171 
codified in this chapter and is further defined as follows: 172 

Township Range Delineated Boundary for the Fairbanks 173 
Nonattainment Area 174 

MTRS F001N001 – All Sections, MTRS F001N001E – Sections 2-11, 14-175 
23, 26-34, MTRS F001N002 – Sections 1-5, 8-17, 20-29, 32-36, MTRS 176 
F001S001E – Sections 1, 3-30, 32-36, MTRS F001S001W – Sections 1-177 
30, MTRS F001S002E – Sections 6-8, 17-20, 29-36, MTRS F001S002W 178 
– Sections 1-5, 8-17, 20-29, 32-33, MTRS F001S003E – Sections 31-32, 179 
MTRS F002N001E – Sections 31-35, MTRS F002N001 – Sections 28, 31-180 
36, MTRS F002N002 – Sections 32-33, 36, MTRS F002S001E – Sections 181 
1-2, MTRS F002S002E – Sections 1-17, 21-24, MTRS F002S003E – 182 
Sections 5-8, 18. 183 

 184 
 “NowCast” means a weighted average of hourly air monitoring data used by 185 
the EPA for real-time reporting of the  AQI for PM. 186 
 187 
 “Opacity” means the reduction in transmitted light through a column of smoke as 188 
measured by an observer certified in using EPA Reference Method 9 as defined by 189 
federal law or EPA approved Alternative Method 82 which is defined as American 190 
Society for Testing and Materials (ASTM) D 7520-09. 191 
 192 
 “Particulate matter” or “PM” means total particulate matter including PM10 and 193 
PM2.5 (condensable and noncondensable fraction) and is a complex airborne mixture of 194 
extremely small particles and liquid droplets that are made up of a number of 195 
components, including acids, organic chemicals, metals, soil, or dust. 196 
 197 
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 “Pellet fuel burning appliance” or “pellet stove” means a closed combustion, 198 
vented pellet burning appliance with automatic components creating an active air flow 199 
system, sold with the hopper and auger combination as integral parts, and designed, 200 
warranted, safety listed, and advertised by the manufacturer specifically to be fueled by 201 
pellets of sawdust, wood products and other biomass materials while prohibiting the use 202 
of cordwood. 203 
 204 
 “PM2.5” means particulate matter comprised of particles that have diameters of 205 
two and one-half microns or less. 206 
 207 
 “Sale” means the transfer of ownership or control. 208 
 209 
 “Solid fuel burning appliance” (SFBA) means any appliance[, UNLESS 210 
SPECIFICALLY EXCLUDED FROM THIS DEFINITION,] designed to produce heat by 211 
burning nongaseous and nonliquid fuels. This definition includes, but is not limited to: 212 
 1. Wood stoves; 213 
 2. Coal stoves; 214 
 3. Wood-fired hydronic heaters; 215 
 4. Wood-fired furnaces; 216 
 5. Coal-fired hydronic heaters; 217 
 6. Coal-fired furnaces; [AND] 218 
 7. Fireplace inserts[.];  219 
 8.  Pellet fuel burning appliances;  220 
 9.  Masonry Heaters; 221 
 10.  Cook Stoves; and 222 
 11.  Fireplaces. 223 
 224 
[THE FOLLOWING APPLIANCES ARE SPECIFICALLY EXCLUDED FROM THIS 225 
DEFINITION: 226 
 1. MASONRY HEATERS; 227 
 2. PELLET FUEL BURNING APPLIANCES; 228 
 3. COOK STOVES; AND 229 
 4. FIREPLACES.]  230 
  231 

“Waste oil burning appliance” means an appliance that burns used or waste oil. 232 
 233 

  Section 3. FNSBC 21.28.020, Borough listed appliances, shall be 234 
amended as follows: 235 
 236 
 A solid fuel burning appliance shall be listed by the borough if: 237 
 238 
A. The solid fuel burning appliance is EPA certified [CERTIFIED BY THE U.S. 239 
ENVIRONMENTAL PROTECTION AGENCY (EPA)] as meeting the federal emissions 240 
rate of 2.5 grams of PM2.5 per hour or less, or for hydronic heaters, [MEETS PHASE II 241 
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QUALIFICATIONS] is EPA certified  and has an emission rating of 0.10 pounds per 242 
million BTU or less[.  FOR PURPOSES OF THIS SECTION, “CERTIFIED” MEANS 243 
THAT THE SOLID FUEL BURNING APPLIANCE MEETS EMISSION PERFORMANCE 244 
STANDARDS WHEN TESTED BY AN ACCREDITED INDEPENDENT LABORATORY 245 
AND LABELED ACCORDING TO PROCEDURES SPECIFIED BY THE EPA IN 40 246 
CFR 60 SUBPART AAA]; or 247 
 248 
B. The solid fuel burning appliance is a masonry heater, cook stove, or fireplace; or   249 
 250 
C. The solid fuel burning appliance is tested, including by use of a handheld or other 251 
portable device, by an accredited independent laboratory, or other qualified person or 252 
entity approved by the borough, establishing that it meets the emissions rate of 2.5 253 
grams per hour or less. [OR FOR HYDRONIC HEATERS THE APPLIANCE HAS AN 254 
EMISSION RATING OF 0.1 POUNDS PER MILLION BTU OR LESS.]    255 

  256 
 Section 4. FNSBC 21.28.030, Prohibited acts, shall be amended as 257 

follows: 258 
 259 

A.  Installation of Certain Solid Fuel Burning Appliances in the Nonattainment Area. 260 
Within the nonattainment area no person shall install or allow the installation of a solid 261 
fuel burning appliance unless it is listed by the borough as qualifying under this chapter 262 
and the installation complies with all other requirements imposed in this chapter. It is a 263 
separate violation to fail to remove a solid fuel burning appliance installed in violation of 264 
this chapter. 265 
 266 
B.  No person who has been convicted of or pled no contest to two or more 267 
violations of this chapter involving visible emissions or emissions crossing property lines 268 
shall, in the air quality control zone, operate, use or keep installed a hydronic heater 269 
unless the hydronic heater is: 270 
 1.  Borough listed or was listed at the time of installation, 271 
 2.  A closed combustion system with automatic components that feed solid 272 
fuel, including wood pellets, into a firebox where the combustion is enhanced by an 273 
active airflow system, or 274 
 3.  Connected to a thermal mass system that is certified by the contractor or 275 
installer as sufficient to allow the hydronic heater to burn at maximum capacity 276 
minimizing on/off cycling. The division may require an owner to provide documentation 277 
supporting the certification.  278 
This prohibition shall be effective 90 days after the second conviction or entry [OR] of a 279 
no contest plea.  280 
[ALL PERSONS OWNING AND SELLING THEIR PROPERTY WITHIN THE AIR 281 
QUALITY CONTROL ZONE WITH AN INSTALLED NON-EPA-CERTIFIED SOLID 282 
FUEL BURNING APPLIANCE THAT WILL NOT BE REMOVED BEFORE SALE MUST 283 
PROVIDE A WRITTEN DISCLOSURE TO THE BUYER PRIOR TO CLOSING, AND A 284 
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COPY TO THE DIVISION NO LATER THAN 10 DAYS AFTER THE RECORDING OF 285 
THE SALE.] 286 
 287 
C.  Visible Emissions Standard in the Air Quality Control Zone. 288 

1.  Standard. No person shall cause, permit, or allow particulate emissions 289 
from a nonmobile source in the air quality control zone to create opacity greater than 20 290 
percent for a period or periods aggregating more than 10 minutes in any hour except 291 
during the first 40[30] minutes after the initial firing when the opacity limit shall be less 292 
than 50 percent. 293 

2.  Procedures and Enforcement. When ambient weather and light conditions 294 
permit, methods and procedures specified by the EPA in 40 CFR 60 Appendix A 295 
Reference Method 9 (Visual determination of the Opacity of Emissions From Stationary 296 
Sources), or an alternative technology that replaces Method 9, when the technology is 297 
available and the choice is feasible, upon request of the person being investigated, shall 298 
be used to determine compliance with this section. Smoke visible from a chimney, flue 299 
or exhaust duct in excess of the opacity standard for a period in excess of 30 minutes 300 
shall constitute prima facie evidence of unlawful operation of an applicable solid fuel 301 
burning appliance. 302 

 303 
D.  PM2.5 Emissions Crossing Property Lines. No person shall cause or permit 304 
particulate emissions from a nonmobile source to impact the resident(s) of a 305 
neighboring property through the creation of an emissions plume that: 306 

1.  Crosses a property line; 307 
2.  Is observable using EPA Method 22 (40 CFR 60 Appendix A); and 308 
3. Is 25 g/m3 greater than the surrounding immediate vicinity background 309 

PM2.5 level using methods defined by the borough division of air quality. For purposes of 310 
this subsection, the surrounding “immediate vicinity” means land within an area 311 
measured 1,200 feet in all directions from the boundaries of the emitting property. 312 
 313 
E.  Borough-Wide Installation Requirements for Hydronic Heaters. 314 
 1.  Setback. Unless permitted by a variance, [INSTALLING AN APPROVED 315 
PELLET FUEL BURNING APPLIANCE]or if replacing an existing hydronic heater with a 316 
listed appliance, no person shall install or allow the installation of a hydronic heater 317 
located less than: 318 
  a.  Three hundred thirty feet from the closest property line; or 319 
  b.  Six hundred sixty feet from a school, clinic, hospital, or senior 320 
housing unit. 321 
 2.  Any hydronic heater installed in violation of this section shall be 322 
immediately remedied or made inoperable and removed as soon as practicable; 323 
however, in no case shall the time of removal be longer than 180 days after notice from 324 
the division of a violation. 325 
 326 
F.  Prohibited Fuels. No person shall burn in the borough any fuel, except coal in an 327 
appliance designed to use coal, which is not listed in the manufacturer’s owner’s 328 

Adopted November 19, 2019

Appendix III.D.7.7-5224

http://www.codepublishing.com/AK/FairbanksNorthStarBorough/cgi/defs.pl?def=8.21.010.12
http://www.codepublishing.com/AK/FairbanksNorthStarBorough/cgi/defs.pl?def=8.21.010.3
http://www.codepublishing.com/AK/FairbanksNorthStarBorough/cgi/defs.pl?def=8.21.010.12


AMENDMENTS ARE SHOWN IN LEGISLATIVE FORMAT 
Text to be added is underlined 

Text to be deleted is [BRACKETED, CAPITALIZED] 
 

Fairbanks North Star Borough, Alaska ORDINANCE NO. 2017-18   
 Page 9 of 17 

manual as an acceptable fuel for that device or any of the following items in a solid fuel 329 
burning appliance: 330 

1. Any wood that does not meet the definition of clean wood or has more 331 
than 20 percent moisture content; 332 

2. Garbage; 333 
3. Tires; 334 
4. Materials containing plastic or rubber; 335 
5. Waste petroleum products; 336 
6. Paints and paint thinners; 337 
7. Chemicals; 338 
8. Glossy or colored papers; 339 
9. Construction and demolition debris; 340 
10. Plywood; 341 
11. Particleboard; 342 
12. Saltwater driftwood; 343 
13. Manure; 344 
14. Animal carcasses; 345 
15. Asphalt products; 346 
16. Flooring products. 347 

 348 
G.  Sales or Leasing of Solid Fuel Burning Appliances. 349 
 1.  No person shall sell or lease an unlisted solid fuel burning appliance or 350 
barrel stove kit in the borough [THAT DOES NOT MEET THE EMISSIONS LIMITS 351 
ESTABLISHED IN FNSBC 21.28.020(A)] unless the buyer signs an affidavit, on a form 352 
prescribed by the borough, attesting that the appliance will not be installed or used in 353 
the air quality control zone. This section does not apply to appliances or stoves that 354 
transfer pursuant to a sale of property; 355 
 2.  No person shall commercially sell or offer for sale or lease a solid fuel 356 
burning appliance in the borough unless the commercial seller or dealer provides the 357 
prospective buyer or lessee, prior to any sales or lease agreement, with a written notice, 358 
prepared or approved by the division, that includes, but is not limited to, the following: 359 

 a.  The fuel restrictions imposed in this chapter; 360 
  b.  Proper installation, property location, operation, and maintenance 361 
of the appliance; 362 
  c.  An advisory statement noting that operation of solid fuel burning 363 
appliances may not be appropriate in some areas due to terrain, meteorological 364 
conditions, or other relevant conditions that render the operation of the appliance a 365 
public nuisance or health hazard even though it is otherwise legally installed and 366 
operated; 367 

3.  The written notice required in this section shall be signed and dated by the 368 
prospective buyer or lessee prior to purchase or lease to indicate receipt of the 369 
notification requirements of this section; 370 
 4.  The commercial dealer or seller shall mail or otherwise provide a copy of 371 
the notice[,] and any required affidavit[,] to the division within 30 days of the sale. All 372 
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commercial dealers or sellers shall also include with the notice documentation showing 373 
whether the appliance sold or leased meets the borough’s emissions standard. 374 
 375 
H.  Nuisance. No person within the Fairbanks North Star Borough shall cause or 376 
allow particulate emissions from a nonmobile source that are injurious to human life or 377 
to property or that unreasonably interfere with the comfortable enjoyment of life or 378 
property. No person within the Fairbanks North Star Borough shall operate a solid fuel 379 
or waste oil burning appliance in a manner so as to create a public or private nuisance. 380 
A violation of a provision of this chapter is hereby declared to be a nuisance. 381 
 382 
I.  Other Laws. Nothing in this section precludes other local jurisdictions from having 383 
more restrictive codes. 384 
 385 
J.  Penalties. Upon first conviction of an offense in this chapter, the 386 
penalty(ies)/fine(s) set forth in FNSBC Title 1 regarding violations of the PM2.5 air 387 
quality control program may be satisfied by completion within 60 days of a borough-388 
approved class covering PM2.5 health concerns, nonattainment, importance of dry 389 
wood and proper operation of solid fuel burning appliances. The borough may on its 390 
own initiative file notice of satisfaction of attendance requirements with the court, or the 391 
defendant may file a certificate of completion with the court within the applicable time 392 
frame. 393 
 394 
  Section 5. FNSBC 21.28.040, Enhanced voluntary removal, 395 
replacement and repair program, shall be amended as follows: 396 
 The Fairbanks North Star Borough shall, to the extent funds are available and 397 
appropriated by the assembly, offer an enhanced removal, replacement and repair 398 
program to help offset the costs of removing, replacing or repairing a solid fuel burning 399 
appliance (SFBA) or fireplace. This program shall be subject to the following eligibility 400 
requirements, conditions, and criteria: 401 
 402 
A.  General Requirements. 403 
 1.  Application. An application approved by the division and signed by all 404 
property owner(s) must be submitted along with any documentation required by the 405 
division. Applications for either the removal of a solid fuel burning appliance (SFBA), or 406 
replacement of a SFBA with an emergency power system, or an appliance designed to 407 
use natural gas, propane, or home heating oil shall include a signed recordable 408 
document restricting future installations of SFBAs[SOLID FUEL BURNING 409 
APPLIANCES] and requiring appropriate notice to purchasers in the seller’s disclosure 410 
statement. Applicants must fully comply with the division’s inspection process which 411 
shall verify the existence of a qualifying SFBA [OR FIREPLACE]. 412 

2.  Priority Ranking. Applications may be prioritized and may be limited by the 413 
division in its discretion based on geographical location, the overall air quality benefit 414 
and the type of SFBA or fireplace being removed, replaced or repaired. 415 
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3.  Eligibility. The program is limited to properties within the air quality control 416 
zone boundary in which a qualifying SFBA or fireplace is installed. If an application is 417 
approved for the program, the applicant will be given up to 90 days to meet all of the 418 
requirements. Applicants must have no delinquent property tax or penalty or interest 419 
owing at the time of application and at completion of the program requirements. 420 

4.  Additional Requirements. In addition to the general requirements set forth 421 
in this section, applicants must also meet the following requirements: 422 

  a.  Fully comply with the inspection process required by the division 423 
that shall ensure that the existence of the qualifying appliance to be removed, replaced 424 
or repaired is properly documented. 425 

  b.  Removal of appliance. 426 
  c.  Delivery of appliance to an authorized decommission station. 427 
  d.  Certificate of destruction delivered to the division, if applicable. 428 
  e.  Final installation of a qualified appliance visually verified. 429 
  f.  All aspects of this section may be performed by borough-approved 430 

personnel or a borough-approved vendor. 431 
 432 
 5.  Payments. Applicants will be eligible for reimbursements or, at the option 433 
of the applicant, payment may be made directly to a borough-approved vendor. 434 
Reimbursements and payments shall be available as follows: 435 
  a. Replacement of a hydronic heater: 436 
   i.  With either an EPA-certified wood or pellet stove with an 437 
emission rate less than or equal to two grams of PM2.5 per hour, or an EPA phase II 438 
certified pellet burning hydronic heater with an emission rate equal to or less than 0.1 439 
pounds per million BTU, or an emergency power system, up to $10,000 for purchase 440 
and installation [OF THE APPLIANCE]. 441 

  ii.  With an appliance designed to use home heating oil 442 
(excluding waste or used oil) or a masonry heater (including parts, labor and any costs 443 
associated with upgrading the chimney to the extent required by the manufacturer of the 444 
appliance for proper installation), up to $12,000 for purchase and installation of the 445 
appliance. 446 

  iii. With an appliance designed to use natural gas, propane, hot 447 
water district heat, or electricity, up to $14,000 for purchase and installation of the 448 
appliance. 449 
  b.  Replacement of a non-borough-listed SFBA [OR FIREPLACE]: 450 
   i.  With either an EPA-certified wood stove, or fireplace insert 451 
that has an emission rate less than or equal to two grams of PM2.5 per hour, or in the 452 
case of an EPA-certified wood stove, PM2.5 emissions must be reduced by 50 percent 453 
and emit two grams of PM2.5 per hour or less, up to $4,000 for purchase and installation 454 
of the appliance. 455 
   ii.  With an EPA certified pellet stove that has an emission rate 456 
less than or equal to two grams of PM₂ͅ₅ per hour  [APPLIANCE DESIGNED TO USE 457 
PELLETS], up to $5,000 for purchase and installation of the appliance. 458 
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   iii.  With an appliance designed to use home heating oil 459 
(excluding waste oil), hot water district heat, electricity, or a masonry heater (including 460 
parts, labor and any costs associated with upgrading the chimney to the extent required 461 
by the manufacturer of the appliance for proper installation), or an emergency power 462 
system, up to $6,000 for the purchase and installation [OF THE APPLIANCE]. 463 

  iv.  With an appliance designed to use natural gas or propane, 464 
up to $10,000 per purchase and installation of the appliance. Multiple non-borough-465 
listed solid fuel burning appliances or fireplaces, or combinations thereof, may be 466 
replaced with a single heating device that meets the requirements above, except for 467 
those that are fired by solid fuels. Payment will be based on the number of devices 468 
removed, up to a maximum of three, and may not exceed the replacement cost. 469 

c.  Removal of a SFBA (limited to a one-time participation in this 470 
program per property). 471 

i. Removal of a hydronic heater through a one-time payment of 472 
$5,000. 473 

ii.  Removal of other SFBAs through a one-time payment of 474 
$2,000. 475 

[CASH PAYMENT 
$5,000 – IF REMOVING HYDRONIC HEATER 
$2,000 – IF REMOVING OTHER SFBAS] 

d.  Repair Program. 476 
i.  The repair program will pay for the: 477 

(A)  Replacement of a wood stove’s catalytic converter 478 
that has exceeded its life span through the one-time payment of up to $750.00. 479 

(B)  Replacement of any emissions-reducing component 480 
of an EPA-certified wood stove up to the maximum amount of $750.00. 481 

ii.  In addition to the general requirements set forth in this 482 
section, applicants must fully comply with any inspection process required by the 483 
division, which may be performed by a borough-approved vendor. 484 
 485 

 Section 6. FNSBC 21.28.050, Forecasting exceedances and 486 
restrictions in the air quality control zone during an alert, shall be amended as 487 
follows: 488 
A.  During the winter months of October through March, the borough shall issue a 489 
daily PM2.5 forecast by 4:30 p.m. When the PM2.5 concentration reaches the onset level 490 
for an alert [EPISODE] and is expected to remain at that level for 12 hours or more, an 491 
alert [OR ADVISORY] will be declared. An alert [OR ADVISORY] may apply to the air 492 
quality control zone as a whole, or to one or more sub-areas designated by the division. 493 
Once an alert [OR ADVISORY] is declared, PM2.5 control measures set forth in this 494 
section shall be implemented and continued until the alert [OR ADVISORY] is 495 
cancelled. There are [THREE] two levels of [EPISODES] alerts:  Stage 1[,] and Stage 2 496 
[AND 3]. The obligations imposed in this subsection do not require, absent specific 497 
funding for that purpose, any actions to be taken outside of the borough’s normal 498 
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business days and hours of operation.  These restrictions shall not apply during a power 499 
failure.  When an alert is in effect, outdoor burning is prohibited, including nonpermitted 500 
incinerators and burn barrels. This outdoor burning prohibition does not include 501 
recreational fires such as bonfires, campfires, or ceremonial fires and the use of fire 502 
pits. 503 
 504 
B.  The division will notify local media to ensure the declared alert [OR ADVISORY] 505 
is broadcast. The division shall also use social media and methods of direct 506 
communication such as text messages as feasible. Information within the notification 507 
will contain the PM2.5 forecast, stage level for areas, and actions required to reduce 508 
sources of PM2.5. The obligations imposed in this subsection do not require, absent 509 
specific funding for that purpose, any actions to be taken outside of the borough’s 510 
normal business days and hours of operation. 511 
 512 
C.  Stage 1: [VOLUNTARY] Restrictions in the Air Quality Control Zone during an 513 
[ADVISORY] Alert. 514 
 [1.  A STAGE 1 AIR ADVISORY IS IMPLEMENTED WHEN 515 
CONCENTRATIONS EXCEED OR ARE FORECASTED TO EXCEED 25 µG/M3. 516 
 2.  RESIDENTS SHALL BE REQUESTED TO VOLUNTARILY STOP 517 
OPERATION OF SOLID FUEL, PELLET, AND WASTE OIL BURNING APPLIANCES, 518 
AS WELL AS MASONRY HEATERS AND ALL OUTDOOR BURNING THAT 519 
INCLUDES RECREATIONAL FIRES SUCH AS BONFIRES, CAMPFIRES AND THE 520 
USE OF FIRE PITS, NONPERMITTED INCINERATORS AND BURN BARRELS IN 521 
THE AIR QUALITY CONTROL ZONE. 522 
 523 
D.  STAGE 2: REQUIRED RESTRICTIONS IN THE AIR QUALITY CONTROL 524 
ZONE DURING AN ALERT.] 525 
 1.  A Stage 1 [2] air alert is implemented when concentrations exceed or are 526 
forecasted to exceed 25 [35] µg/m3. 527 
 2.  Burning is permitted in all EPA-certified solid fuel burning appliances, and 528 
EPA [PHASE II QUALIFIED] certified hydronic heaters, [WITH AN ANNUAL AVERAGE 529 
EMISSION RATING OF 2.5 GRAMS OR LESS] masonry heaters,[PELLET FUEL 530 
BURNING APPLIANCES,] and cook stoves[, AND FIREPLACES]. No fuel source may 531 
be added to the combustion[S] chamber or firebox of any solid fuel burning appliance or 532 
waste oil burning appliance not listed above. Residents should rely instead on their 533 
home’s alternate, cleaner source of heat (such as a gas or fuel oil fired furnace or boiler 534 
or electric baseboard heaters) until the Stage 1 [2] air alert is cancelled. 535 
 3.  If a building owner or other person with a property or managerial interest 536 
in the building has an approved “no other adequate source of heat” designation, the 537 
building owner is exempted from complying with the Stage 1 [2] air alert restrictions for 538 
that building. 539 
 [4.  OUTDOOR BURNING IS PROHIBITED INCLUDING NONPERMITTED 540 
INCINERATORS AND BURN BARRELS. THIS DOES NOT INCLUDE 541 
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RECREATIONAL FIRES SUCH AS BONFIRES, CAMPFIRES OR CEREMONIAL 542 
FIRES AND THE USE OF FIRE PITS. 543 
 5.  THESE RESTRICTIONS SHALL NOT APPLY DURING A POWER 544 
FAILURE.] 545 
 546 
D[E]. Stage 2 [3]: Required Restrictions in the Air Quality Control Zone during an Alert. 547 
 1.  A Stage 2 [3] air alert is implemented when concentrations exceed or are 548 
forecasted to exceed 35[55] µG/M3. 549 
 2.  No fuel source may be added to the combustion[S] chamber or firebox of 550 
any solid fuel burning appliance[S, MASONRY HEATERS, PELLET FUEL BURNING 551 
APPLIANCES, COOK STOVES, FIREPLACES,] or waste oil burning appliance[S.  NO 552 
WASTE OIL MAY BE ADDED TO A WASTE OIL BURNING APPLIANCE ] .  Residents 553 
should rely instead on their home’s alternate, cleaner source of heat (such as a furnace, 554 
boiler or electric baseboard heaters) until the Stage 2 [3] air alert is cancelled. 555 
 3.  If a building owner or other person with a property or managerial interest 556 
in the building has an approved “no other adequate source of heat” designation the 557 
building owner is exempted from complying with the Stage 2 [3] air alert restrictions for 558 
that building.  559 
 [4.  OUTDOOR BURNING IS PROHIBITED INCLUDING NONPERMITTED 560 
INCINERATORS AND BURN BARRELS. THIS DOES NOT INCLUDE 561 
RECREATIONAL FIRES SUCH AS BONFIRES, CAMPFIRES OR CEREMONIAL 562 
FIRES AND THE USE OF FIRE PITS. 563 
 5.  THESE RESTRICTIONS SHALL NOT APPLY DURING A POWER 564 
FAILURE. OR TO EPA-CERTIFIED SOLID FUEL BURNING APPLIANCES, EPA 565 
PHASE II QUALIFIED HYDRONIC HEATERS WITH AN ANNUAL AVERAGE 566 
EMISSION RATING OF 2.5 GRAMS OR LESS, MASONRY HEATERS OR PELLET 567 
FUEL BURNING APPLIANCES WHEN THE TEMPERATURE IS BELOW -15 568 
FAHRENHEIT AS RECORDED AT THE FAIRBANKS INTERNATIONAL AIRPORT.]  569 
 570 
  Section 7. FNSBC 21.28.060, No other adequate source of heat 571 
determination, shall be amended as follows:  572 
A.  A building owner or other person with a property or managerial interest in a 573 
building located within the air quality control zone may obtain a “no other adequate 574 
source of heat” determination from the division if: 575 
 1.   The SFBA being used to heat the structure is EPA certified, unless an 576 
application has been made to the Enhanced Voluntary Removal, Replacement and 577 
Repair Program (FNSBC 21.28.040) to remove or replace the non-certified SFBA and it 578 
has been denied, a pellet fuel burning appliance installed prior to April 1, 2017, a 579 
masonry heater, or a cook stove;   580 
 [1]2.  The building owner(s) or other person with a property or managerial 581 
interest in the building applies with the division on a form developed by the division; 582 
 [2]3.  The building owner(s) or other person with a property or managerial 583 
interest in the building files an affidavit with the application that the subject structure 584 
must be heated and the structure has no adequate heating source without using a solid 585 
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fuel or waste oil burning appliance or that economic hardships require the applicant’s 586 
use of a solid fuel or waste oil burning appliance or complying with a restriction would 587 
result in damage to property including damage to the appliance itself and its heating 588 
system components; and 589 
  [3]4.  The building was constructed on or before December 31, 2016. 590 
 591 
B.  There shall be no fee for applying for or obtaining a determination. 592 
 593 
C.  It shall be a violation to submit a false affidavit for a “no other adequate source of 594 
heat” determination. 595 
 596 
D.  If the “no other adequate source of heat” appliance does not meet the standards 597 
set in this chapter, the division shall provide the applicant with information concerning 598 
the borough’s voluntary removal, replacement and repair program. 599 
 600 
E.  Applications denied by the division may be appealed to the air pollution control 601 
commission within 30 days of the decision. 602 
 603 
F. An applicant that has been denied a “no alternative source of heat determination” 604 
by the division because the appliance does not meet the criteria of this section may 605 
apply to the air pollution control commission for a variance within 10 days of this 606 
decision.  A temporary “no alternative source of heat” determination shall be granted 607 
pending the decision of the commission.  In determining whether to grant a variance, 608 
the commission shall consider the location of the appliance, impact on surrounding 609 
neighborhood, emission levels of the appliance, the financial investment and ability  of 610 
the applicant to replace the appliance and any other relevant conditions that indicate the 611 
operation of the appliance at that location is not a nuisance or health-hazard. If the 612 
commission denies a variance, the “no alternative source of heat” determination shall 613 
expire 60 days from the date of denial. 614 
 615 

  Section 8. FNSBC 21.28.070, Voluntary burn cessation program, is 616 
repealed as follows:  617 

 618 
[THE FAIRBANKS NORTH STAR BOROUGH WILL, TO THE EXTENT FUNDS 619 

ARE AVAILABLE AND APPROPRIATED BY THE ASSEMBLY, ESTABLISH A 620 
PROGRAM TO ENCOURAGE, INCENTIVIZE, AND FACILITATE THE VOLUNTARY 621 
CESSATION OF THE USE OF WOOD BURNING APPLIANCES (I.E., WOOD 622 
STOVES, WOOD-FIRED HYDRONIC HEATERS, WOOD-FIRED FURNACES, 623 
FIREPLACES, FIREPLACE INSERTS, MASONRY HEATERS OR PELLET FUEL 624 
BURNING APPLIANCES) IN THE AIR QUALITY CONTROL ZONE DURING AIR 625 
QUALITY ALERTS. IT IS RECOGNIZED THAT IT WILL BE DIFFICULT OR 626 
IMPOSSIBLE FOR SOME HOUSEHOLDS TO PARTICIPATE IN THIS PROGRAM 627 
(E.G., THOSE THAT HEAT SOLELY WITH WOOD OR FOR WHICH WOOD IS A 628 
NECESSARY SUPPLEMENT DURING PERIODS OF COLD WEATHER). 629 
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THEREFORE, THIS PROGRAM IS INTENDED FOR HOUSEHOLDS THAT ARE ABLE 630 
TO USE SPACE HEATING ALTERNATIVES WITH SIGNIFICANTLY LOWER PM2.5 631 
EMISSIONS, INCLUDING THOSE FUELED BY GAS, OIL, ELECTRICITY, PROPANE 632 
OR DISTRICT HEAT, BUT NOT WOOD OR PELLET STOVES OR OTHER WOOD 633 
BURNING APPLIANCES. THIS PROGRAM WILL AT A MINIMUM CONSIST OF THE 634 
FOLLOWING COMPONENTS: 635 
A.  THE BOROUGH MAY CONTRACT WITH AN AGENCY THAT WILL PROVIDE 636 
SERVICES TO PROMOTE THE PROGRAM. THIS AGENCY MUST HAVE THE 637 
STANDING, EXPERIENCE, AND CAPABILITY TO CARRY OUT A CAMPAIGN TO 638 
ADVERTISE, REACH OUT, AND ATTRACT A LARGE NUMBER OF PARTICIPANTS 639 
IN THE NONATTAINMENT AREA WHO ARE WILLING TO CEASE THE USE OF A 640 
WOOD BURNING APPLIANCE DURING AIR QUALITY ALERTS. 641 
B.  FACILITATION OF THIS PROGRAM BY THE BOROUGH WILL INCLUDE, BUT 642 
NOT BE LIMITED TO, THE PROVISION OF NOTICE OF AIR QUALITY ALERTS TO 643 
INDIVIDUAL HOUSEHOLDS BY METHODS SUCH AS ELECTRONIC MAIL 644 
MESSAGES, TEXT MESSAGES, AUTOMATED PHONE CALLS, NOTICES TO RADIO 645 
AND TELEVISION STATIONS, AND INFORMATION POSTED ON ELECTRONIC 646 
READER OR DISPLAY BOARDS LOCATED THROUGHOUT THE BOROUGH IN 647 
LOCATIONS BEST SUITED TO NOTIFY RESIDENTS OF AIR QUALITY ALERTS. 648 
C.  PRIVATE CONTRIBUTIONS, INCLUDING GOODS AND/OR SERVICES, WILL 649 
BE SOUGHT FOR ALL APPROPRIATE ELEMENTS OF THE PROGRAM. IN 650 
GENERAL THIS WILL FOCUS ON THE PROVISION OF MATERIALS, EQUIPMENT, 651 
AND CERTAIN ONE-TIME SERVICES, BUT NOT TO FUND BOROUGH STAFF 652 
POSITIONS.]  653 
 654 
  Section 9.   FNSBC 1.20.080, Fine Schedule, is hereby amended as 655 
follows: 656 

Code Section Offense Penalty/Fine 

Mandatory 
Warning 
Required 

[21.28.030(B) FAILURE TO DISCLOSE AN 
UNLISTED APPLIANCE BEFORE 
SALE 

$500.00 NO] 

21.28.050[(D)](C) Violation of a Stage [2]1 air alert 
restriction. 

$500 Yes  

21.28.050[(E)](D) Violation of a Stage [3]2 air alert 
restriction. 

$1,000 Yes 

 657 
  Section 10.   Effective Date. This ordinance shall be effective thirty 658 
days following its adoption. 659 
 660 

Adopted November 19, 2019

Appendix III.D.7.7-5232



AMENDMENTS ARE SHOWN IN LEGISLATIVE FORMAT 
Text to be added is underlined 

Text to be deleted is [BRACKETED, CAPITALIZED] 

Fairbanks North Star Borough, Alaska ORDINANCE NO. 2017-18  
Page 17 of 17 

PASSED AND APPROVED THIS 9TH DAY OF MARCH, 2017. 661 
662 
663 
664 

___________________________ 665 
Kathryn Dodge 666 
Presiding Officer 667 

668 
669 

 670 
ATTEST: 671 

672 
 673 
_______________________________ 674 
Nanci Ashford-Bingham, MMC 675 
Borough Clerk 676 
 677 
Yeses: Cooper, Quist, Gray, Lawrence, Dodge, Davies 678 
Noes: Roberts, Sattley 679 
Other: Tacke (Excused) 680 
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