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Volume II, Section II is amended as follows: 
 
 Section II 
 
 STATE AIR QUALITY CONTROL PROGRAM 
 
The Department of Environmental Conservation (ADEC) administers the state air quality 
control program and is the primary agency responsible for implementing the state air 
quality control plan.  Portions of the control plan make up Alaska’s State Implementation 
Plan (SIP) and address the requirements of the Clean Air Act Amendments of 1990 and 
subsequent requirements set out by the Environmental Protection Agency (EPA).  Each 
time EPA approves an amendment to the state’s control plan, those amendments become 
a part of the federally required and approved SIP.  Other portions of the control plan are 
state requirements that may be pending approval by EPA or cover control measures that 
are not required by EPA.  The air quality control plan, including the SIP, has been 
adopted by reference into Title 18, Chapter 50 of the Alaska Administrative Code. ADEC 
is responsible for establishing the air quality standards throughout the state, and ensuring 
that regulations are enforced statewide to maintain ambient air quality standards.  
 
The Fairbanks North Star Borough (FNSB) and the Municipality of Anchorage (MOA) 
both operate local air quality control programs in their respective jurisdictions.  Their 
local programs concentrate on ambient air monitoring, enforcement of visible emission 
and dust control regulations, and local control measures to reduce motor vehicle carbon 
monoxide emissions.  In addition, the interjurisdictional Southcentral Clean Air Authority 
has been established to aid the MOA and the Matanuska-Susitna Borough in pursuing 
joint efforts to control emissions and improve air quality in the air shed common to the 
two jurisdictions.  As a matter of policy, ADEC encourages the development of strong 
local air quality control programs.  ADEC provides technical assistance to ensure that air 
quality objectives are satisfactorily carried out.  The legal authority for establishing local 
air pollution control programs is found in Alaska Statute (AS) 46.14.400—Local Air 
Quality Control Programs. 
 
Department of Environmental Conservation 
 
ADEC’s Division of Air Quality works to protect the public from the adverse health 
effects of air pollution and is divided into three programs: Air Permits Program; Air Non-
Point & Mobile Source Program; and Monitoring & Quality Assurance Program. 
 
The Air Permits Program issues both construction and operating permits from offices in 
Anchorage and Juneau.  The Air Permits Program also focuses on compliance assurance 
with an enforcement program located in Fairbanks, and a regulation development team 
located in Juneau.  
 
The Air Non-Point & Mobile Source Program consists of two sections: mobile sources 
and area source pollutants.  The mobile sources section is centered in Anchorage, with 
staff also located in Fairbanks.  The mobile sources section is responsible for 
implementation of mobile source air pollution programs such as the Inspection and 
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Maintenance (I/M) program and low-sulfur diesel requirements.  The area source 
pollutants group is centered in Juneau, with staff also located in Fairbanks, and is 
responsible for development of the State Air Quality Control Plan, the state 
implementation plan (SIP), and air quality regulations such as I/M and conformity 
regulations.   
 
The Monitoring and Quality Assurance Program  is centered in Anchorage, with staff also 
in Juneau and is responsible for air monitoring projects that measure the actual 
concentrations of carbon monoxide, particulate matter, sulfur dioxide, nitrogen oxides, 
ozone, lead, or other meteorological parameters.  The monitoring program’s Juneau 
laboratory assists in operation and maintenance of a statewide monitoring network and 
assists in special monitoring projects. 
 
AS 44.46.020, 46.03.020, 46.03.024, 46.03.760, 46.03.765, 46.03.780, 46.03.790, and AS 
46.14 .010 through 46.14.990 provide ADEC’s legal authority (copies are in the appendix 
to Section II).  In 1972, the State of Alaska Department of Law determined that AS 46.03 
contained the necessary legal authorities as required by the Clean Air Act to carry out the 
statewide air quality control plan.  This legal opinion, found in the appendix to section II, 
identifies the prerequisite legal authorities for the state's air quality control program.  It 
also covers the six basic legal requirements identified in 40 C.F.R. Part 51.11(a) in 1972. 
 (Note: in 1986, the legal requirements were moved to 40 C.F.R. Section 51.230.) 
 
ADEC's Air Quality Control regulations, 18 AAC 50, are located in the appendix to 
Section II.  Amendments adopted in 1982 allowed assumption of the PSD program, New 
Source Performance Standards review for six sources, and other activities.  Amendments 
adopted in 1983 created administrative procedures to maintain ambient air quality 
standards in locations where emissions from residential wood burning activities threaten 
public health and modified open burning regulations.  
 
In 1987, the department amended regulations that control the height of stacks and the use 
of dispersion techniques.  In 1988, the department amended fugitive emission accounting 
procedures for determining permit applicability, and asphalt plant emission standards.  In 
1991, ADEC adopted an ambient air quality standard for ammonia.  In a separate 1991 
amendment package, further amendments accomplished the following: 
 

· established an ambient air quality standard for particulate matter smaller than 
10 microns (PM10); 

 
· set an upper boundary for any increases of nitrogen dioxide emissions; 

 
· reduced the visible emission standard for marine vessels from 40 to 20 percent 

opacity; 
 

· revised the criteria for owners of incinerators to obtain an operating permit; 
 

· established a new permit procedure for facilities in Anchorage and Fairbanks; 
 

· established a new air episode category called "air quality advisory"; and 
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· restricted wood stove operation during an air quality advisory and an air 

emergency. 
 

The 1991 package also included amendments to reduce PM10 levels in Eagle River and in 
the Mendenhall Valley.  Those amendments include a public notice and 30-day comment 
period for all new air quality control permits; and clarify certain permit requirements and 
procedures, especially issues pertaining to the definition and application of "actual" and 
"allowable" emissions. 
 
In 1994, the department amended the Air Quality Control regulations (18 AAC 50) to 
address New Source Review and Conformity requirements. In 1998, the Transportation 
Conformity requirements were updated.   In 2004, 18 AAC 50 was updated to identify 
Anchorage’s and Fairbanks’ redesignations as maintenance areas. 
 
The department’s Emissions Inspection and Maintenance Requirements for Motor 
Vehicles (18 AAC 52), initially adopted in 1985, were amended twice in 1994, once to 
establish an I/M program for vehicles used to commute into the MOA, and again in 
response to federal I/M regulations dated November 1992. In 1996, the regulations were 
amended to change the implementation schedule from an annual to a biennial inspection 
frequency. In 1999, DEC amended Chapter 52 to incorporate a switch from BAR-90 to 
the Alaska2000 Emissions Inspection System.  In 2000, an amendment changed the start 
date of the OBDII testing requirement from January 1, 2001 to July 1, 2001.  After 2001, 
some minor changes were made to 18 AAC 52 to add flexibility for enforcement options 
and to recognize improved performance of new vehicles through a multi-year exemption 
period prior to inclusion in the program.  A copy of 18 AAC 52, as amended through 
<INSERT DATE>, is contained in Volume III, in the Appendix to Section III.A. 
 
State oxygenated fuel regulations are contained in 18 AAC 53.  These regulations were 
initially adopted in 1992.  These regulations required the sale of oxygenated fuels in the 
MOA during the control period of November 1 to March 1 from 1995 until 2004 when 
the MOA was redesignated from nonattainment to attainment.    
 
In 2000, DEC amended Chapter 53 to change the per-gallon CAR fee amount and in 2004 
amended it to suspend the required use of gasoline containing 10% ethanol during the 
winter months. The amendments clarified the procedure for reestablishing blended 
gasoline should there be a violation of the carbon monoxide (CO) standard in the future.  
The use of ethanol containing gasoline has been effective for reducing tailpipe carbon 
monoxide emissions. However, the technology of newer vehicles reduces the emission 
benefits associated with this control program.  Consequently as new cars replace older 
cars this strategy provides diminished air quality returns.  It is also no longer necessary 
for meeting clean air standards in Anchorage. The amendments inserted language that 
defines guidelines for suspension or reestablishment of fuel control periods.   A copy of 
18 AAC 53, as amended through February 20, 2004, is contained in Volume III in the 
appendix to III.A.  
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Municipality of Anchorage 
 
The Southcentral Clean Air Authority (SCAA) includes the MOA and the Matanuska-
Susitna Borough (Mat-Su Borough). As a means to address interjurisdictional issues, the 
MOA and the Mat-Su Borough have recently reactivated the SCAA, which had been 
inactive for several years.     
 
The Anchorage Air Pollution Control Agency (AAPCA), the air quality section of the 
Municipal Department of Health and Human Services, confines its control activities to 
just the MOA.  The MOA is also the official Metropolitan Planning Organization (MPO) 
for Anchorage, and has lead responsibility for the continuing, cooperative and 
comprehensive (3C) transportation planning process throughout the MOA.  In Anchorage, 
the MOA, along with ADEC and the Alaska Department of Transportation and Public 
Facilities (ADOT/PF), conducts the 3C process through the Anchorage Metropolitan Area 
Transportation Study (AMATS) planning group.  The AMATS group has a key role in 
the ongoing development of Anchorage's transportation control plan, as described in 
Section III.B. 
 
The local ordinances establishing a local air program in Anchorage are included in the 
appendix to Section III.B.  To minimize duplicate efforts and maximize the use of 
available resources, ADEC and MOA have jointly developed a formal Memorandum of 
Understanding (MOU) that serves as the basis for the division of responsibilities between 
state and local government for air pollution control within the Municipality of Anchorage. 
 A copy of the current MOU, dated INSERT DATE is included in the appendix to Section 
II.  
 
MOA's air pollution control efforts currently involve the AAPCA, the Anchorage I/M 
Program Administration (which is another section under the Municipal Department of 
Health and Human Services) and the Municipality's Department of Community Planning 
and Development (DCPD).  AAPCA had lead responsibility for developing the 
transportation control plan described in Section III.B, and is also responsible for 
conducting the remaining local air pollution control program functions (with the 
exception of the Anchorage I/M Program Administration) throughout the MOA.  DCPD 
has lead responsibility within the MOA for coordinating AMATS transportation planning 
activities, and works closely with AAPCA on all transportation control efforts. 
 
 
Fairbanks North Star Borough 
 
The Fairbanks North Star Borough (FNSB) has operated a local air pollution control 
program since 1972. The FNSB became an official “small-urbanized area” in the spring 
of 2002, when the Census Bureau issued its designations of urbanized areas based on the 
2000 population census. With a population surpassing 50,000, Fairbanks is now required 
to operate as an MPO.   The FNSB Department of Transportation has the responsibility 
for air pollution control in the borough, including the administration of the Fairbanks I/M 
Program. The FNSB air ordinances cover the I/M program, open burning, visible 
emissions from stationary sources, and emergency procedures.  These ordinances, which 
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have undergone several minor revisions since 1983, are included in the appendix to 
Section III.C.9.    In 2001, the Borough Assembly approved an ordinance mandating plug-
ins in some parking lots.  This ordinance, No. 2001-17, is found in the Appendix to 
Section III.C.5. 
 
The Fairbanks air pollution control efforts, discussed in detail in Section III.C, 
concentrate on violations of the carbon monoxide ambient air quality standards. The 
FNSB has relied on the ADEC to control large stationary emission sources within the 
borough.  The division of responsibilities between ADEC and the FNSB is formalized in 
a Memorandum of Understanding (MOU), which is reviewed on an annual basis by both 
parties.  The current MOU is included in the appendix to Section II.   
 
The FNSB, along with ADEC, ADOT/PF and the cities of Fairbanks and North Pole, 
participates in MPO transportation planning through the Fairbanks Metropolitan Area 
Transportation Study (FMATS) planning group.  The FMATS group is involved in the 
ongoing development of the transportation control plan for Fairbanks, as described in 
Section III.C. 
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Volume II, Section III.A is amended as follows: 
 

Introductor, Note: In this document each reference to “CAAA” means 
the Clean Air Act Amendments of 1990, P.L. 101-549. 

 
III.A  STATEWIDE CARBON MONOXIDE CONTROL PROGRAM 
 
 
III.A.1.  Health Effects of Carbon Monoxide 
 
Carbon monoxide (CO) is a colorless, odorless, and poisonous gas produced by 
incomplete fuel combustion.  Research indicates that high levels of CO deleteriously 
affects the human cardiovascular and central nervous systems.  The health threat from 
CO appears most serious for those who suffer from cardiovascular disease, particularly 
those with angina or lung disease.  Other probable risk groups include fetuses and young 
infants, pregnant women, and the elderly, especially those with compromised heart and 
lung function.  There is also evidence that neurobehavior (e.g., eye-hand coordination, 
visual sensitivity, etc.) may be affected by exposure to CO concentrations above the 
National Ambient Air Quality Standards (NAAQS).  
 
The NAAQS is set at 35 parts per million (ppm) for a 1-hour average and 9 ppm for an 8-
hour average, not to be exceeded more than once per year.  This health-based standard is 
intended to protect those most sensitive to the effects of CO exposure.  In order for a 
community to violate the health standard it must have two exceedances at the same site 
during the calendar year (e.g., two exceedances equals one violation). Neither the 
Anchorage CO area nor the Fairbanks CO area has exceeded the 1-hour standard since 
1980.  
 
The 8-hour limit is the more restrictive level. The Anchorage CO nonattainment area had 
two exceedances of the 8-hour standard in 1994, none in 1995 and then violated the 
standard again in 1996.   It has had no violations since.    Fairbanks had one exceedance 
in 1996 and violations in 1997, 1998 and 1999.  However Fairbanks had two years of 
clean data in 2000 and 2001, required for demonstrating attainment.  In 2004, EPA 
redesignated both CO nonattainment areas to attainment and they continue to monitor CO 
levels under EPA-approved maintenance plans. 
 
Table III.A.1-1 lists the number of exceedances of the 8-hour standard in Anchorage and 
Fairbanks from 1994 through 2004.   
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Table III.A.1-1 

Number of 8-Hour CO Exceedances 
1994-2004 

 
Year Anchorage Fairbanks 
1994 2 3 
1995 0 9 
1996 3 1 
1997 0 4 
1998 1 2 
1999 1 3 
2000 0 1 
2001 1 0 
2002 0 0 
2003 0 0 
2004 0 0 

 
 
Physiological Processes 
 
Exposure to high levels of CO causes adverse impacts to health, due primarily to 
diminished oxygen transport by the blood and interference with biochemical utilization of 
oxygen in the tissues.  CO competes with oxygen for chemical binding with hemoglobin 
in the blood.  Moreover, the binding of CO to hemoglobin is roughly 240 times stronger 
than that of oxygen.  This binding results in elevated carboxyhemoglobin (COHb) levels, 
with a reduction in the oxygen-carrying capacity of the blood proportional to the amount 
of COHb present.  As a result, elevated ambient CO concentrations cause the partial 
exclusion of oxygen from its normal physiological role in the human body. 
 
 
High-level Acute Exposure 
 
At extremely high CO concentrations (e.g., in the case of exhaust system leakage into a 
car's passenger compartment), COHb levels rapidly reach a level where inadequate 
amounts of oxygen reach the tissues, and carbon monoxide poisoning results.  Such high-
level, short-term exposures result in unconsciousness and death unless victims are 
removed from the CO source and provided with medical care.  CO uptake in the blood is 
a reversible process.  Because of this, medical care for acute CO poisoning often includes 
treatment with 100% oxygen.  When available, hyperbaric oxygen therapy (where the 
victim is placed in a pressurized chamber filled with oxygen) is preferable. 
 
 
Lower-level Acute Exposure 
 
In urban areas, lower-level acute exposure to CO often results from concentrations near 
the NAAQS.  Such marginal CO levels avoid the high-level acute effects, but still may 
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cause adverse cardiovascular and central nervous system effects.  The NAAQS was 
therefore set at a threshold below the lower level where adverse human health effects 
begin to occur.  In particular, it was set to protect the health of the most susceptible 
individuals, including those with cardiovascular conditions, pregnant women, and young 
children. 
 
 
Chronic Exposure 
 
In addition to the acute effects described above, there has been speculation that adverse 
health effects may be caused by exposure to very low-level, long-term chronic CO 
concentrations.  This has led some Anchorage residents and others to suggest that 
ambient CO concentrations should be reduced well below the NAAQS. 
 
According to an air quality criteria document previously prepared by EPA ("Air Quality 
Criteria for Carbon Monoxide,” October 1979), a threshold is usually defined as the point 
where an effect is noticed 50 percent of the time.  Although the NAAQS is set at a "safe" 
level, some research has indicated there is no CO level where all adverse health effects 
can be avoided.  If chronic CO exposure produces adverse health effects, lowering 
ambient CO concentrations to levels well below 9 ppm for an 8-hour average could be 
expected to have some health benefits beyond merely achieving the ambient standard.  
The EPA criteria document, however, states that "the presence of a clinical state of 
chronic CO poisoning ... has not been verified."  (This issue relates to possible adaptation 
to CO in humans resulting from chronic exposures.)  No evidence is presented in the 
criteria document that supports the theory of adverse health effects from chronic 
exposure.   
 
Medical experts believe that the NAAQS represents a level that reasonably protects 
public health from ambient CO pollution. Subsequent reviews of the CO NAAQS have 
reaffirmed the 9 ppm eight-hour standard. 
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III.A.2 State Transportation Control Program 
 
Provisions of the federal Clean Air Act as well as regulations adopted by ADEC directly 
influence local air quality.  In both Fairbanks and Anchorage, elevated ambient CO 
concentrations have been predominantly caused by motor vehicles.  Because of this, state 
air quality programs designed to assist the two areas in achieving and maintaining the 
NAAQS for CO largely focus on controlling CO emissions from motor vehicles.  Local 
communities frequently implement the programs that reduce CO emissions.  However, 
ADECis directly responsible for the commuter I/M program and  was directly responsible 
for the oxygenated fuels program in Anchorage until it was suspended in 2004. Although 
the ethanol-blended gasoline program is no longer a primary measure in the Anchorage 
plan, it remains as a contingency measure as required by Section 175A.(d) of the CAAA.  
This section states that contingency measures are to be implemented “to correct any 
violation of the standard, which occurs after the redesignation of the area as an attainment 
area.” A copy of the regulations necessary for reimplementing oxygenated fuels, 18 AAC 
53, can be found in the Appendix to Section III.A.2. 
 
ADEC, in cooperation with the Municipality of Anchorage (MOA) and the Fairbanks 
North Star Borough (FNSB), has been very active in addressing the problem of cold-start 
emissions and helped secure adoption of the cold temperature CO vehicle certification 
program in the 1990 Clean Air Act Amendments.  ADEC has also played an active role 
in providing oversight and assistance to the inspection and maintenance (I/M) programs 
in the MOA and the FNSB.  Each of these areas is addressed in more detail in the 
sections that follow. 
 
 
Cold CO Certification Program 
 
The 1970 Clean Air Act stated that new vehicles must meet a 90% emission reduction 
criteria "when in actual use throughout their useful life,” in order to satisfy EPA 
certification requirements under the Federal Test Procedure (FTP), the laboratory test 
procedure used by EPA to certify new vehicles.  EPA interpreted this to mean that the 
reduction must be met at ambient air temperatures of 68° F to 86° F. Thus, new vehicles 
were not required, to achieve a stringent CO standard of 3.4 grams per mile (g/mi) below 
the  68°-86° F temperature range. In fact, they were allowed to emit substantially higher 
levels of CO at lower ambient temperatures.  This is the primary reason less progress has 
been achieved in the control of emissions during cold weather than under the 
temperatures similar to those used during EPA's certification testing.  Thus, Anchorage 
and Fairbanks, which exceed the NAAQS for CO during cold wintertime air stagnation 
episodes, receive less benefit from EPA's vehicle certification program than warmer 
regions of the country. 
 
Several factors contribute to the fact that exceedances of the CO NAAQS typically occur 
at temperatures well below those employed in the FTP.  During the FTP, vehicles are 
required to be driven over a standard driving cycle at standard test conditions, which is 
limited to the 68°-86° F temperature-range.  Starting a cold vehicle requires excess fuel 
that cannot be completely burned, and therefore results in higher levels of partially 
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burned fuel (carbon monoxide) and unburned fuel (hydrocarbons).  In addition, the 
conversion efficiency of a catalyst (the primary CO control technology used on late-
model vehicles) is very low during the first few minutes of a vehicle's operation.  Also, 
periods of low winds and atmospheric inversions often occur during low temperatures.  
Therefore, it can be stated that because vehicles account for roughly 90% of the CO 
emitted in urban areas, the lack of cold temperature CO control is the primary reason that 
the Alaska CO nonattainment areas continued to exceed the NAAQS for CO throughout 
the 1980s and 1990s. 
 
ADEC, in conjunction with the MOA and FNSB, devoted significant efforts during the 
1980s to directing EPA's and Congress' attention to the issue of non-FTP (cold 
temperature) emissions.  These efforts succeeded in getting non-FTP CO emissions 
addressed in the  CAAA.  As a result, CAAA section 202(j) (42 U.S.C. 7521 (j)) required 
EPA to promulgate regulations regarding CO emissions certification at 20° F, as well as 
under FTP conditions.  Under EPA's final rulemaking on this program, emissions from 
light-duty vehicles may not exceed 10.0 g/mi CO at 20° F, and 3.4 g/mi under FTP 
conditions.  (The relative difference in standards reflects the greater difficulty in 
controlling CO emissions under cold-temperature conditions, particularly during cold-
start enrichment.)  Light-duty trucks must meet a standard comparable in stringency to 
the cold CO standard for light-duty vehicles. 
 
The above standards took effect beginning with the 1994 model year according to the 
following phase-in schedule: 
 

• 40% of each manufacturer's sales volume of model year 1994 light-duty vehicles 
and light-duty trucks; 

 
• 80% of each manufacturer's sales volume of model year 1995 light-duty vehicles 

and light-duty trucks; and 
 
• 100% of each manufacturer's sales volume of model year 1996 and later light-

duty vehicles and light-duty trucks.   
 

In addition, because six or more CO nonattainment areas1

  

 remained nationwide as of 
June 1, 1997, EPA is required, under the CAAA,  to promulgate the Phase II cold CO 
standard of 3.4 g/mi for light-duty vehicles and 4.4 g/mi for light-duty trucks beginning 
with model year 2002 vehicles.  However, as of June 2005, the Phase II cold CO standard 
has yet to be implemented. 

ADEC considers EPA's cold-temperature CO certification program an integral part of 
federal, state and local efforts to attain and maintain the NAAQS for CO in Anchorage 
and Fairbanks. However, the cold CO program provided relatively minor benefits in both 
communities by the moderate attainment deadline of December 31, 1995, because the 
phase-in schedule for the CO standard resulted in an insignificant turnover in local fleets 
to cold temperature-controlled vehicles.  However, program benefits will grow 
significantly as fleet turnover continues, thus providing additional emission reductions 
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needed to help offset future growth in population and vehicle travel in Fairbanks and 
Anchorage.  The first phase of the cold CO program has provided significant benefits for 
the serious area CO control plans, which had attainment deadlines of December 31, 2000 
in Anchorage and December 31, 2001 in Fairbanks.  As the fleet turnover continues, 
additional benefits will occur, however at some point in the future, no additional benefit 
will be seen as a result of the Phase I cold CO control program.  ADEC considers the 
cold-temperature CO certification program to be the essential control strategy for 
ensuring long-term maintenance of the NAAQS for CO in the two communities. 
 
 
Inspection/Maintenance Improvements 
 
In the early 1980s, ADEC was concerned about the effectiveness of motor vehicle 
emissions inspection and maintenance (I/M) programs in reducing cold-start and cold 
temperature emissions. Therefore, ADEC, with EPA's support, conducted a test program 
in Fairbanks in the winter of 1982-1983 to study this issue. ADEC and local communities 
used results from the test program to design I/M programs (subsequently implemented in 
Fairbanks and Anchorage) that would maximize the reduction of cold-start and cold 
temperature emissions. 
 
In 1990, Section 187(a)(4) of the 1990 CAAA (42 U.S.C. 7512a (a)(4)) required 
moderate CO areas with existing I/M programs to upgrade the programs as necessary to 
be either no less stringent than that required by EPA prior to enactment of the CAAA or, 
if the SIP commitment was more stringent than EPA requirements, than that committed 
to in the SIP in effect at the time of enactment.  Furthermore, section 182(a)(2)(B) (42 
U.S.C.  7511a(a)(2)(B)) required I/M programs already existing in 1990 in moderate 
areas to continue to meet a performance standard set by EPA for a "basic I/M program."   
 
In November 1992, EPA adopted federal I/M regulations applicable to all state and local 
I/M programs.  The regulations specify a basic performance standard that the MOA and 
FNSB I/M programs must meet.  This performance standard requires all I/M programs to 
generate emission reductions that are equivalent to the benefits produced by a centralized 
inspection of all 1968 model year and later light-duty vehicles.  Overall, the MOA and 
FNSB I/M programs are more effective than EPA’s basic program.  In addition, the 
federal regulations contain specific requirements that have mandated numerous changes 
in I/M program design and administration for both FNSB and MOA. 
 
The State’s I/M regulations (18 AAC 52) require the MOA's and FNSB's I/M programs 
to comply with the  federal I/M regulations. However, ADEC considers some of the 
federal I/M provisions infeasible for Alaska.  These provisions are highlighted in Table 
III.A.2-1, comparing the contents of the Alaska I/M programs and the federal regulations 
based on a January 1, 1996 evaluation.  Data are presented to support ADEC’s position, 
and an alternative to each requirement is presented whenever possible throughout this 
section. In addition, as discussed further in Section III.B.5, 18 AAC 52 includes an I/M 
program for vehicles commuting into the MOA.  The commuter I/M program was 
implemented in February 1994.   
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Bills adopted during the 1995 and 1996 sessions of the Alaska State Legislature, 
mandated that all Alaska I/M programs implement biennial I/M testing, beginning no 
later than January 1, 1997.As required,  I/M program amendments in 1997began a 
biennial I/M testing schedule in all Alaska I/M programs and delayed the initial test on 
new vehicles until its second year.  In 2006 additional amendments delayed new vehicle 
testing until the vehicle’s fourth model year.  (For example, the initial inspection for a 
2004 model-year vehicle begins in 2008 and every two years thereafter.) 
 
Beginning early in year 2000, the Alaska I/M programs switched to the Alaska2000 
Emissions Inspection System (EIS) specifications from the BAR-90 Test Analyzer 
System specifications (TAS).  The reasons for this changeover include maintenance 
problems with BAR-90 hardware and necessary “Year 2000” (Y2K) adjustments.  In 
addition, by July 2001, all light-duty 1996 and newer model year vehicles were required 
to have onboard diagnostic (OBD) testing. Alaska2000 EIS hardware has OBD testing 
capability. 
 
Refer to the appendix to section III.A.2 for a copy of 18 AAC 52 as amended <INSERT 
DATE.  These regulations include the State I/M Program Manual (consisting of the 
Alaska2000 Emissions Inspection System (EIS) specifications, Mechanic Training 
Course Requirements, General Information for Certified Mechanics, Inspection and 
Repair Procedures and Standards, and List of Approved Aftermarket Parts).  Refer to 
Appendices III.B.5 and III.C.5, respectively, for MOA and FNSB I/M ordinances and 
I/M Program design documents. 
 
Outlined below is a detailed description of each I/M program design element, as required 
by the 1992 federal I/M regulations (40 C.F.R. Part 51). Legal authority for 
implementation of the requirements of 40 C.F.R. 51 is found in Alaska Statute (AS) 
46.03 and 46.14 (see the appendix to Section II for copies of 46.03.760, 46.03.765, 
46.03.780, 46.03.790, 46.14.030, 46.14.400, 46.14.410, and 46.14.510).  The legal 
authority does not contain any sunset provisions.  
 
40 C.F.R. 51.350 Applicability - The Alaska I/M program is divided into three separate 
programs, based on the designated implementing agency.  The I/M programs in 
Anchorage and Fairbanks are locally implemented and operated, with the MOA and the 
FNSB having legal and administrative responsibility for their respective programs.  
ADEC is responsible for administering an I/M program aimed at vehicles that commute 
into Anchorage for work or school.   
 
Both Anchorage and Fairbanks have been classified as  CO maintenance areas since 
2004. The 1980 census population of each urbanized area was under 200,000, therefore 
neither community is required to implement an enhanced I/M program.  Both areas, 
however, must continue to operate their existing programs and upgrade them as necessary 
to meet EPA's basic I/M performance standard and other program requirements.  The 
existing programs cover the entire MOA and the FNSB, and thus meet the federal 
geographic coverage requirements.  The state regulations for I/M programs are found in 
the Appendix to Section III.A and local ordinances establishing I/M program 
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requirements and boundaries for both MOA and FNSBare included in Appendices III.B.5 
and III.C.1, respectively.   
 
AS 46.14.510(e), included in the appendix to Section II, states “If the department adopts 
regulations requiring emissions inspection for a motor vehicle, the department may not 
require the vehicle be inspected more than once every two years.”  State I/M regulations 
(18 AAC 52)  include this biennial-testing requirement.  The local ordinances and 
program design documents, contained in Appendices III.B.5 and III.C.5, reflect the 
required switch over to biennial testing.  Local I/M ordinances adopted by the MOA and 
FNSB must conform to the state regulations; therefore, inclusion of the state regulations 
in Appendix III.A is sufficient to demonstrate legal authority for biennial testing. 
 
The ADEC-administered commuter I/M program is not linked to a specific geographical 
area, but is instead aimed at vehicles that are regularly operated in, but not registered in, 
the MOA I/M program area.  Because of this, no specific geographical requirements 
apply to this program.  The design document for the commuter I/M program is in the 
State I/M manual,adopted by reference in 18 AAC 52, and can be found in Appendix 
III.A. 
 
40 C.F.R. 51.351 Enhanced I/M Performance Standard - Not applicable to Alaska. 
 
40 C.F.R. 51.352 Basic I/M Performance Standard - Basic I/M programs must be 
equivalent (based on a 1996 analysis year) to a program that contains the following 
design features: 

• centralized testing network, 
• 1983 program startup date, 
• annual testing of all 1968 and later light-duty vehicles, 
• idle test required, 
• emission standards as stringent as specified in federal regulation, 
• no under-hood inspections required, 
• 20% failure rate for pre-1981 model year vehicles, 
• 0% waiver rate, and 
• 100% compliance rate. 

 
State I/M regulations (18 AAC 52.035(d)) require local I/M programs in Alaska to meet 
the federal basic performance standard.  As of the 1996 evaluation year, the MOA and 
FNSB I/M programs, described in Sections III.B.5 and III.C.5 respectively, met the basic 
performance standard.  Copies of the MOBILE5a input and output files supporting these 
determinations are included in the appendix to III.A.2.  A summary of the features of the 
two I/M programs and the MOBILE5a modeling results for each program (based on a 
January 1, 1996 evaluation date) is included in Table III.A.2-1.  The Anchorage 
commuter I/M program has the same design features shown in the table for the MOA I/M 
program.  
 
A one-time evaluation date of calendar year 1996, as specified in 40 C.F.R. 51.352, was 
used to demonstrate compliance with the basic performance standard when the CO areas 
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were in nonattainment. EPA I/M staff in Ann Arbor directed ADEC to use a January 1, 
1996, MOBILE5a evaluation date for comparison with the performance standard.2

  

  The 
modeling results summarized in Table III.A.2-1, therefore reflect the annual inspection 
frequency that was in place in both the MOA and FNSB on January 1, 1996. 

Table III.A.2-1 
 

1996 Comparison of the FNSB and MOA I/M Programs 
to EPA's "Basic Program" Parameters* 

 
Parameter 

 
"Basic Program" 

 
FNSB 

 
MOA 

 
Network Type 

 
Centralized 

 
Decentralized 

 
Decentralized 

 
Start Date 

 
January 1, 1983 

 
July 1, 1985 

 
July 1, 1985 

 
Test Frequency 

 
Annual 

 
Annual** 

 
Annual** 

 
Model Year 
Coverage 

 
MY 1968 and Newer 

 
MY 1975 and Newer 

 
MY 1968 and Newer 

 
Vehicle Type 

Coverage 

 
LDV Only 

 
LDGV, LDGT1, 

LDGT2, and HDGV 

 
LDGV, LDGT1, 

LDGT2, and HDGV 
 
Tailpipe Test Type 

 
Idle Only 

 
Idle/2500 rpm 

 
Idle/2500 rpm 

 
Emission Standards 

 
40 C.F.R. Part 85, 

Subpart W 

 
Sliding scale/ 
Complies with 

minimum standards 

 
Sliding scale/ 
Complies with 

minimum standards 
 

Underhood 
Inspection 

 
None 

 
Visual and 

Functional Checks 
of MY 1975+ 

Vehicles 

 
Visual and 

Functional Checks 
of MY 1975+ 

Vehicles 
 

Waiver Rate 
 

0% 
 

 1% 
 

1% 
 

Compliance Rate 
 

100% 
 

96% 
 

95% 
 

MOBILE5a 
Estimate of 1996 

FNSB I/M Benefits 

 
Composite CO 

emission factor = 
35.683 g/mi 
Reduction in 

Emissions = 11.4% 

 
Composite CO 

emission factor = 
33.740 g/mi*** 
Reduction in 

Emissions = 16.2% 

 
n/a 

 
MOBILE5a 

Estimate of 1996 
MOA I/M Benefits 

 
Composite CO 

emission factor = 
30.960 g/mi 
Reduction in 

Emissions = 11.2% 

 
n/a 

 
Composite CO 

emission factor = 
29.752 g/mi*** 
Reduction in 

Emissions = 14.7% 
 
* Based on an evaluation date of January 1, 1996. 
** Due to extremely low failure rates, all models are exempted from the first inspection cycle. 
*** Based on 85% of MOBILE5a test-only benefits. 
 
Detailed descriptions of the current features of each program are contained for Anchorage 
in the I/M Ordinance found in Appendix III.B.5, and, for Fairbanks, in the FNSB Alaska 
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2000 Motor Vehicle Inspection and Maintenance Program Handbook found in Appendix 
III.C.5.  
 
40 C.F.R. 51.353 Network Type and Program Evaluation - All three Alaska I/M 
programs are operated on a decentralized test-and-repair basis. For the 1996 evaluation 
presented in Table III.A.2-1, based on ADEC’s “good faith estimate” of emissions 
reductions at that time, ADEC originally assumed an 85% credit in its MOBILE5a 
analysis. At that time, the state recognized that this credit request was probably 
conservative and that, based on their design and data, the Alaska I/M programs could 
justifiably request greater credit.  In November 1998, ADEC submitted a qualitative 
evaluation of the I/M programs to EPA.3

 

  In addition, between 1998 and 2001 major 
revisions to the I/M program have further increased effectiveness.  For this reason, 
ADEC has claimed that the Alaska I/M test and repair programs are 100% as effective as 
a test-only program. In Fairbanks their plan now claims 100% credit for a test-only 
program, as demonstrated by the data.  However, in the MOA attainment plan, analysis 
continues to rely on an 85% credit. This conservative approach provides a extra margin 
of safety in their emission estimates, and is not a reflection of a less stringent I/M 
program. 

40 C.F.R. 51.354 Adequate Tools and Resources - MOA, FNSB, and the state commit 
to providing the necessary administrative, personnel, and equipment resources to fully 
implement and maintain the Alaska I/M programs.  The federal performance standard 
will be met or exceeded by all Alaska I/M programs by implementing all provisions of 
the Clean Air Act and 40 C.F.R. 51 applicable to Alaska.  These include vehicle 
coverage, test frequency, test equipment and procedures, program enforcement, quality 
assurance and quality control procedures, data analysis, training, and public information.  
All of these will continue to be carried out under local or state oversight, with some being 
completed by government personnel and some being performed by one or more 
contractors.  In addition, the state will continue to provide added oversight of the local 
I/M programs, to ensure that they are operated in accordance with 18 AAC 52 and 40 
C.F.R. 51. 
 
In the event that either MOA or FNSB is unable or unwilling in the future to provide 
adequate tools or resources, ADEC commits to ensuring that all necessary administrative, 
personnel, and equipment resources are provided to fully implement and maintain the 
Alaska I/M programs.   
 
Under the authority of 18 AAC 52.030(a)(2), ADEC will, in its discretion, take over the 
administration of a local I/M program if the local implementing agency is found to be 
administering an inadequate program. 
 
All necessary program financing for each of the Alaska I/M programs is provided by I/M 
test fees assessed on each vehicle that passes an I/M test.  The fee schedule for ADEC-
administered programs is described at 18 AAC 52.020(f).  When the I/M programs 
shifted from annual to biennial inspection in January 1997, the fee for a certificate of 
inspection increased from 10 dollars to 20 dollars. Based on past I/M program 
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performance, it is the position of MOA, FNSB, and ADEC that this financing mechanism 
will ensure adequate financing of the I/M programs in the future. 
 
A discussion of adequate resources for the local MOA and FNSB I/M programs is 
included in appendices III.B.9 and III.C.9.  Copies of the annual operating budgets and 
staffing levels for the MOA and FNSB I/M programs from 1994, which demonstrate 
adequate funding and personnel to properly administer the programs, are included in 
Appendices III.B.11 and III.C.11.  The commuter I/M Program is financed at an annual 
level of roughly $100,000.  .   
 
MOA, FNSB, and ADEC will work with their respective legislative bodies to budget for 
adequate equipment resources to achieve I/M program objectives and meet all I/M 
program requirements.   
 
The MOA and FNSB referee facilities each provide multi-functional services for their 
program.  MOA contracts with a private contractor for its referee facility while the FNSB 
referee facility is operated by FNSB staff.  (ADEC and MOA have agreed to use the 
contractor-operated MOA referee facility for the commuter I/M program.)  Services 
provided by the two facilities include public, motorist and mechanic information and 
assistance, mechanic training and certification testing, and referee functions.  These 
facilities are equipped with at least one certified Alaska2000 Emissions Inspection 
System (EIS) 

 

and other diagnostic and repair equipment, which are used for referee 
inspections, verification of waiver requests, setting up and testing covert and overt 
vehicles, and other related functions.  The referee facilities maintain inventories of 
calibration gases, and audit equipment and gases. 

Data collection and processing are major elements of the Alaska2000 I/M testing 
program.  Alaska2000 analyzers use a centralized host system called a Vehicle 
Information Database (VID) and an electronic transfer (ET) system that allows the 
transfer of data both from the VID to the EIS and from the EIS to the VID.  Near the 
beginning of an Alaska2000 I/M test, the EIS electronically calls the VID to download 
the vehicle information and system parameters.  At the end of the test, the EIS software 
automatically transfers (uploads) the results back to the VID with a second call. 
 
The VID can also be used for a number of other actions, including the remote lockout of 
an EIS, the transmittal of messages to one or more EIS, and data analysis related to 
enforcement actions.  A sophisticated I/M management software program performs many 
of the quality assurance/quality control (QA/QC), data analysis, and reporting, and 
enforcement functions required under 40 C.F.R. 51 and 18 AAC 52.  Security and level-
of- access controls are used to prevent tampering and loss of data. 
 
Privately owned vehicles are obtained on an as-needed basis from the public for covert or 
overt performance audits.  Adequate numbers of vehicles are used to prevent recognition 
by station mechanics and to maintain an I/M test fleet that, overall, is representative of 
the community’s vehicle mix.  
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40 C.F.R. 51.355 Test Frequency and Convenience –All regulated vehicles within the 
Alaska I/M program areas were subjected to an annual I/M test until January 1, 1997.  
The MOA exempted all new vehicles subject to the program from their first annual 
inspection, due to the extremely low failure rate that new models experience during the 
first inspection cycle. As noted above, biennial testing for Alaska I/M Programs began on 
January 1, 1997.  Beginning with model-year 2004, new vehicles are exempt from testing 
until expiration of  the vehicle’s second registration..  (For example, the initial inspection 
year for a 2004 model year is due no more than four years after its initial registration as a 
new vehicle.).  Beginning with model-year 2006, new vehicles are exempt from testing 
until the current calendar year equals the vehicle model year plus six

 

 years; subsequent 
inspections are due every two years after the year  the vehicle’s first inspection is due. 

Test frequency for the MOA and FNSB programs is enforced via the State of Alaska 
motor vehicle registration process.  The vehicle registration database maintained by the 
Alaska Division of Motor Vehicles (DMV) includes a field that indicates whether each 
individual vehicle is subject to an I/M program.  If a vehicle is listed as subject to I/M 
testing, a valid Certificate of Inspection must be submitted along with the vehicle's 
registration notice, before the vehicle can be re-registered.  To be valid, a Certificate of 
Inspection must have an inspection date within the 90-day period before the registration 
date.  DMV usually receives Certificate of Inspection information electronically within 
24 hours of testing.  This system allows motorists to register by mail, telephone, or over 
the Internet. 
 
For the commuter I/M program, only those vehicles that commute (to work or school) 
into the MOA from areas outside of the municipal boundaries must be inspected.  This 
program, therefore, is not linked to the DMV registration process.  Instead, commuter 
vehicles subject to the I/M program are identified through searches of several confidential 
databases.  The owners of vehicles identified in this manner are notified by ADEC of the 
requirement to obtain an inspection.  Database tracking procedures implemented by 
ADEC track vehicles to ensure that they are brought in for I/M testing after notification 
and that they are renotified when a reinspection is required.  A Certificate of Inspection 
issued to such a vehicle is not submitted to DMV upon registration, but must instead be 
kept in the vehicle with the vehicle registration.  
 
ADEC acknowledges that it may be more difficult to maximize compliance in the 
commuter I/M program, as compared to the MOA and FNSB I/M programs, due to the 
absence of any link to the vehicle registration process.  It is noted, however, that any 
significant level of compliance in the commuter I/M program will increase the 
compliance rate for the MOA I/M program overall. 
 
Beginning in early 2000, under the Alaska2000 program, vehicles that either passed the 
I/M test or obtained a waiver received a windshield sticker along with the paper 
Certificate of Inspection.  In 2005, vehicles began only receiving windshied stickers.  The 
windshield sticker serves as either the vehicle’s Certificate of Inspection or proof of 
inspection or maintenance exemption eligibility. Because a windshield sticker provides 
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immediate visual evidence that a vehicle has met the requirements of the I/M program it 
strengthens I/M program enforcement and compliance objectives. 
 
40 C.F.R. 51.356 Vehicle Coverage - Except as provided in 18 AAC 52 (Appendix to 
III.A)or the local I/M program design documents (Appendices III.B.5 for Anchorage and 
III.C.5 for Fairbanks), all light-duty gasoline vehicles (LDGVs), light-duty and medium-
duty gasoline trucks (LDGT1s and LDGT2s), and heavy-duty gasoline vehicles 
(HDGVs) lighter than 12,001 pounds unladen weight, that are principally located or 
operated in either the MOA or FNSB, are subject to I/M testing. In the MOA, all 1968 
and newer models are subject to the program, while 1975 and newer models are subject 
to the FNSB program.  Any 1968 or newer model used to commute into the MOA is 
subject to I/M testing as well.  Visual and functional inspections are performed on only 
1975 and later models in all three I/M programs.   Amendments to 18 AAC 52 in 2001 
allow implementing agencies the option of eliminating the visual and functional 
inspections requirement from their local program manual  for 1996 and later model year 
vehicles which undergo on-board diagnostic testing.  Diesel-powered vehicles are not 
required to be I/M tested, but must be inspected upon initial registration and after change-
of-ownership to confirm the existence of a diesel engine.  The following classes of 
vehicles are exempted from the programs: 

• a vehicle not principally located or operated in an I/M area; 
• a 1967 or older vehicle in the MOA; 
• a 1974 or older vehicle in the FNSB; 
• a new vehicle prior to its third registration ; 
• a gasoline-powered vehicle that is over 12,000 pounds unladen weight: 
• a special test vehicle that has a State exemption; 
• a military tactical vehicle; 
• a motorcycle, golf cart, all-terrain vehicle, snow machine, and moped;  
• a vehicle in Alaska for less than 30 days;  
• an electric vehicle; 
• a motor vehicle for which the Division of Motor Vehicles has issued historic 

vehicle plates for historic exhibition use; and 
• a motor vehicle for which the  Division of Motor Vehicles has issued custom 

collector plates. 
 
Fleet vehicles are subject to the same program requirements and testing procedures as 
other vehicles.  Fleets may self-test; however, such fleet testing facilities must meet the 
following requirements: 
 

1. they must be certified as official I/M test stations; 
2. they must use certified I/M mechanics to conduct all I/M tests; 
3. all I/M tests and certificate issuance must be conducted using certified 

Alaska2000 EIS; and 
4. they must comply with all other I/M program requirements.   

 
Vehicles registered in one I/M program area, but primarily operated in another I/M area, 
may obtain a certificate of inspection from any one of the three areas (MOA, FNSB or 
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the Mat-Su Valley) in which official I/M stations are located.  At the request of a vehicle 
owner or lessee, an official I/M test can be provided to a vehicle registered elsewhere.  
With the exception of tactical military vehicles, all vehicles operated on federal 
installations in an I/M area must be tested, and the installation must provide proof of 
compliance to the I/M implementing agency.  (Procedures for ensuring such compliance 
are included in Appendices III.B and III.C.) 
 
The I/M program design documents including 18 AAC 52, local ordinance and Fairbanks 
Handbook include a detailed description of the type of vehicles covered by the I/M 
programs, and a plan for how those vehicles are to be identified.  The program design 
documents include descriptions of the special exemptions and waivers granted by the 
programs as well.   
 
The following information was developed as part of the 1996 comparison to the basic I/M 
program standards. The number of vehicles subject to the I/M programs in the MOA and 
FNSB were estimated in 1993 to be roughly 163,000 and 51,000, respectively.  The 
estimate for FNSB includes seasonally waived vehicles, as described below, since they 
are subject to the I/M program.  The FNSB estimate does not, however, include 1968-
1974 model year vehicles, since they are not currently subject to the I/M program.  The 
MOA and FNSB totals are both based on 1993 I/M test records coupled with estimated 
compliance rates for each area.  It is noted that these vehicle counts differ substantially 
from the number of vehicles for each area contained in the DMV vehicle registration 
database.  (For example, the DMV database shows roughly double the number of I/M-
eligible vehicles for FNSB as the amount actually being I/M tested.) Large numbers of 
invalid entries in the DMV database are the suspected cause of this discrepancy, 
primarily due to vehicles that are maintained on the database for an extended period after 
not being re-registered.  
 
Estimates of the percentage and number of vehicles affected by the special exemptions in 
each I/M program are presented below.  For the purpose of developing these estimates, 
only those vehicles were included that would be included pursuant to the basic I/M 
program parameters contained in 40 C.F.R. 51 (i.e., 1968 and newer gasoline-powered 
light-duty vehicles) but which are exempted by 18 AAC 52 or local ordinance.  For 
example, diesel vehicles are not listed as exempt (although they are exempted from I/M 
testing requirements), since they are not included in EPA's basic I/M program.  Based on 
this methodology, the number of vehicles estimated to have received exemptions in 1995 
are as follows: 
 

Type of Exemption     MOA Total  FNSB Total 
 
1968-1974 models         -0-       6,000 
Seasonal exemption         -0- 

 
     4,000 

The exemption of pre-1975 models has been incorporated into the 1996 FNSB 
MOBILE5a runs for comparison to the basic I/M performance standard.  As noted above, 
this estimate of 6,000 vehicles would be in addition to the 51,000 vehicles estimated to be 
subject to the FNSB I/M program.  The vehicles obtaining seasonal exemptions are 
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subject to the program; however, they are prohibited from being driven during the winter 
CO season.  For this reason, they are assumed to not operate during the CO inventory and 
nonattainment period; thus, no discounting of those vehicles has been incorporated into 
the 1996 MOA or FNSB MOBILE5a runs. The seasonal waiver program began in MOA 
in 1995.  Therefore, an estimate of the number of vehicles that would be exempted each 
year was not included in the 1996 comparison to the basic I/M performance standard 
since it was not available at that time.  It is also noted that several categories of vehicles 
(i.e., LDGT1s, LDGT2s and HDGVs) not subject to the basic performance standard have 
been included in both the MOA and FNSB I/M programs. 
 
In addition to the vehicle registration counts for MOA and FNSB, there are a number of 
vehicles that are registered outside the program areas but are primarily operated within 
them.  Out-of-area commuter vehicles have been previously estimated by ADEC at 
between 3,900 and 7,400 in MOA.  These vehicles are now subject to the commuter I/M 
Program.  
 
MOA also estimated previously that an additional 5,000 vehicles were being used in the 
MOA but were illegally registered outside of the area, in order to evade I/M program 
requirements.  Increased enforcement efforts by the MOA has reduced the number of 
program evaders.  The total number of noncomplying vehicles in the MOA is estimated 
at roughly 8,000 (5%).  A 95% compliance rate was conservatively estimated for the 
1996 MOA MOBILE5a runs. 
 
In Fairbanks, a much lower number of out-of-area commuter and program evader 
vehicles is estimated, due to the absence of a significant center of population within 
reasonable daily driving distance of the FNSB.  Increased enforcement efforts by FNSB 
and the State are expected to reduce this number even further.  A conservative estimate of 
2,000 noncomplying vehicles (equivalent to a compliance rate of 96%) was assumed for 
the 1996 FNSB MOBILE5a runs. 
 
As of September 2001, the following updated information is available with regards to 
vehicle coverage, exemptions, and waivers.  Vehicle coverage remains essentially the 
same as in 1996.  The Table III.A.2-3 presents the estimated number of vehicles subject 
to the I/M programs in the MOA, Mat-Su Valley, and FNSB along with the number of 
vehicles that are seasonally exempted, an estimate of the number of evaders, and the 
compliance rate.   
 
 

Table III.A.2-3 
I/M Program Coverage 

2000-2001 
  

MOA 
 

FNSB 
Estimated Number of Vehicles 
Subject to the Program 

163,000 51,000 

Estimated Number of Seasonal 6,908 6,674 
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Exemptions 
Estimated Number of Evaders 8,000 2,000 
Estimated Compliance Rate 90% 93% 

 
The estimated number of vehicles subject to the I/M programs is based on the 1993 
estimates discussed previously.   
 
The estimated number of seasonal waivers for the MOA is based on the 18-month period  
from January 2000 through July 2001, which had 5,181 seasonal waivers.  By assuming 
that this is only three-quarters of the total number of seasonal waivers, the total estimate 
came to 6,908 vehicles. The estimated number of seasonal waivers for the FNSB is based 
on the 16 month period from April 2000 through July 2001, which had 4,449 seasonal 
waivers.  By assuming that this is only two-thirds of the total number of seasonal 
waivers, the total estimate came to 6,674 vehicles.   
 
The estimated number of evaders for each program is based on the estimates used in the 
1996 comparison to the basic I/M performance standard. 
The 2001 compliance rate for Fairbanks and Anchorage are lower than in previous SIP 
submittals. In 1995, ADEC began to conduct license plate surveys of local parking lots to 
track the I/M compliance rate of vehicles being operated in Fairbanks.  Based on the 
survey results,4

 

 the 2001 compliance rate for FNSB is estimated to be 93% and for MOA 
is 90%, as shown in the table. 

Comparing this 2001 value to the 95-96% rates that have historically been used in 
developing SIP-related emissions inventories for the area shows an apparent 3-5% 
decrease in the compliance rate since the previous SIP revision in 1996.  This is 
inconsistent with the improvements in vehicle enforcement, which is most likely due to 
an inaccuracy in the previous estimate.  The 95-96% rate was originally developed more 
than 10 years ago, and was not rechecked until the initiation of the above surveys.  It is 
therefore considered likely that the I/M compliance rate actually declined over the last 
decade, a trend that was reversed due to the recent increase in vehicle enforcement-
related efforts.  It is also expected that increased enforcement efforts will produce further 
improvement in the future compliance rate. 
 
40 C.F.R. 51.357 Test Procedures and Standards - Written test procedures (using a 2-
speed idle test) and pass/fail standards that must be followed for all vehicles have been 
established for each of the I/M programs.  State I/M regulations (18 AAC 52), local I/M 
ordinances, and State and local program design documents  include requirements related 
to this effort.  
 
18 AAC 52 does not require certified I/M stations to allow the motorist to have access to 
the test area to observe the entire I/M test.  The federal requirement for access to the test 
area appears focussed on a centralized test-only environment where adequate space and 
safety requirements can be maintained.  ADEC's position is that imposing such a 
requirement on Alaska’s test-and-repair stations could affect test station insurance 
requirements/rates and exposes the state to unacceptable liability issues.  However, the 
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Alaska I/M programs work cooperatively with the certified stations to ensure that 
motorists are given adequate opportunity, if desired, to observe I/M testing.  In addition, 
18 AAC 52 requires certified stations to fully inform motorists regarding the cost of the 
I/M test and the services to be provided in the test.   
 
18 AAC 52 and each of the program design documents require that an official test, once 
initiated, be performed in its entirety, except in the case of invalid test conditions or 
unsafe conditions.  This requirement is reinforced by the test procedures and EIS 
software logic required to be used in all Alaska I/M programs.  Unsafe vehicles, 
including vehicles with leaking exhaust systems, must be rejected from testing, and 
vehicles must be completely retested after repairs are performed.   
 
The Alaska2000 EIS specifications, included in each of the local program design 
documents, incorporate the quality procedures contained in 40 C.F.R. 51, Appendix A, 
and the test procedures specified in 40 C.F.R. 51, Appendix B.  All vehicles are subject to 
the HC and CO emission cutpoints set forth in 18 AAC 52.050, and repairs must be made 
if a vehicle fails any of these cutpoints.  The cutpoints contained in 18 AAC 52.050 vary 
by model year, vehicle type, and number of cylinders.  As a result, some of the 1981 and 
newer LDGVs, LDGT1s, and LDGT2s have emission cutpoints in excess of 220 ppm and 
1.2 percent CO.  The 220 ppm HC cutpoints do not take effect for all vehicles until the 
1994 model year.  Some post-1980 LDGVs, LDGT1s, and LDGT2s (those equipped 
either with no catalyst or with oxidation catalysts, as opposed to those equipped with 
three-way catalysts) have to meet a less stringent CO cutpoint than 1.2 percent.  
Cutpoints as strict as the federal 1.2 percent CO warranty limit do not take effect for all 
LDGVs, LDGT1s and LDGT2s models until the 1984 model year. 
 
Beginning with the 1994 model year, 18 AAC 52.050 includes a 0.5% CO cutpoint for 
LDGV and LDGT models covered by the I/M programs.  This standard is more stringent 
than the federal warranty limit of 1.2% CO.  ADEC's position is that the overall benefits 
of the cutpoints contained in 18 AAC 52.050 meet those that would be achieved using the 
prescribed federal warranty limits of 1.2% CO and 220 ppm HC for all 1981 and later 
models.  ADEC is aware of the warranty implications of having a CO cutpoint more 
stringent than the federal warranty coverage limit of 1.2%.  The Alaska I/M programs 
have maintained a CO cutpoint of 1.0% for several years with minimal warranty issues. 
 
Emission control devices that are neither original equipment manufactured (OEM) nor 
approved aftermarket parts are cause for underhood failures.  Vehicles with replacement 
engines are subject to emission standards for the chassis type and model year, including 
visual inspection for all parts in the original certified configuration.  18 AAC 52 also 
requires the resulting engine-chassis configuration to have been certified by either EPA 
or the California Air Resources Board (CARB) as having the same or lower emissions as 
the engine-chassis configuration originally installed in the vehicle.  Vehicles that have 
been switched from an engine of one fuel type to another fuel type subject to the program 
(e.g., from a diesel engine to a gasoline engine) must meet the standards for the current 
fuel type.   
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40 C.F.R. 51.358 Test Equipment – A computerized EIS meeting the specifications 
contained in the program manuals (in Appendices III.A, III.B.5, and III.C.5) is required 
for all emissions measurements.  To be certified for use in Alaska, each EIS is required 
by 18 AAC 52 to meet Alaska2000 equipment specifications that comply with those 
listed in 40 C.F.R. 51, Appendix D.  Test equipment must be capable of testing all subject 
vehicles.  The manufacturers of analyzers certified for use in Alaska must update the EIS 
from time to time, as requested by the State, to accommodate new technology vehicles 
and program changes.   
 
The EIS are automated to the highest degree commercially available to minimize the 
potential for intentional fraud or human error.  Detailed requirements that meet or exceed 
those listed in 40 C.F.R. 51.358 and 40 C.F.R. Part 85, Subpart W, must also be followed 
in issuing a Vehicle Inspection Report (VIR) to each vehicle owner or motorist who has a 
vehicle I/M tested.  The EIS must meet specified functional characteristics that meet or 
exceed those listed in 40 C.F.R. 51.358.  Written acceptance criteria and procedures for 
certifying an EIS for use in Alaska are included by reference in the Alaska2000 EIS 
specifications.   
 

 
Table III.A.2-4 

Federal Requirements for  Gas Calibrations and Leak Checks 

 
 

Federal Requirement 

 
Low-Volume Stations 

(<4,000 tests/yr.) 

 
High-Volume Stations 

(>4,000 tests/yr.) 
 

Leak check 
 

within 24 hours before a 
test 

 
within 4 hours 
before a test 

 
2-point gas calibration 

 
within 72 hours before 

each  test 

 
once a day 

within 4 hours before the 
test 

 
Multipoint gas calibration 

 
every 6 months 

 
Monthly 

 
40 C.F.R. 51.359 Quality Control - Each EIS must incorporate detailed quality control 
procedures as specified in the Alaska2000 EIS specification.  These procedures are very 
similar, but not identical, to those contained in 40 C.F.R. 51, Appendix A.  Alaska is 
proposing the following exceptions to the federal quality control procedures: 
 
1. Less frequent calibration requirements - Table III.A.2-4 shows the frequency 

requirements for mandatory emission measurement equipment gas calibrations and 
leak checks contained in 40 C.F.R. 51, Appendix A.  In addition, EPA may also 
approve alternate procedures or calibration frequencies under 40 C.F.R. 51.359(a)(1) 
upon a demonstration of equivalent performance.   
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The frequency requirements for gas calibrations and leak checks contained in the 
Alaska2000 EIS are identical to those contained in the California BAR-90 TAS 
specifications.  Under these specifications, mandatory 2-point gas calibrations and 
leak checks must be performed within 72 hours of the last gas calibration and leak 
check, or the system is locked out from further testing until the calibration is 
completed.  Unlike the federal specification, this requirement is the same regardless 
of the number of inspections performed at the station.  In addition, no multi-point 
calibration requirements are programmed into either the California or the Alaska2000 
EIS software.  However, the Alaska2000 EIS specifications for allowable tolerance 
limits are identical to those specified in 40 C.F.R. 51 for the multi-point calibrations. 
 
ADEC believes that the more frequent schedule of gas calibrations and leak checks 
contained in 40 C.F.R. 51 is not needed to maintain acceptable accuracy in emissions 
measurements made by the Alaska2000 EIS.  This position is based on the factors 
listed below. 
 
• Review of emissions measurement equipment records - Available FNSB data for 

the period from 7/1/92 to 6/30/93 were analyzed to determine if there were any 
inspection stations in FNSB that would be considered high-volume stations under 
the federal criteria. One certified station conducted 10,996 tests during the year-
long analysis period.  However, tests at the station were performed using seven 
different measurement machines.  The most tests run on a single machine during 
the year were 2,227, well below the 4,000-tests/year cutoff.  No MOA data were 
available to perform a similar analysis, but anecdotal evidence, supplied by local 
I/M staff indicate that all stations in MOA are most likely below the federal high-
volume limit.  Given this information, the small size of the Alaska programs, 
along with the 1997 implementation of a biennial test program, which should 
reduce the per station test frequency even further, there appears to be no need to 
include a more frequent calibration schedule for high-volume stations in Alaska. 

 
• Discussions with emissions measurement equipment manufacturers—Based on 

informal discussions held between the state's representatives and the 
manufacturers, the manufacturers also support the position that less frequent 
calibrations are required to maintain test integrity.  They have indicated that they 
consider the more frequent federal requirements may be based on old data from 
outdated (BAR-84) emission analyzers. 

 
• Multipoint calibrations - According to one manufacturer, the State of North 

Carolina required the manufacturers to include the federally-mandated multipoint 
calibration criteria in the measurement equipment designed for that state, but a 
high percentage of equipment has  been failing the calibration.  According to the 
manufacturer, the reason for these failures is that the equipment is required to 
meet an allowable tolerance range of +5% (based on combined tolerance limits of 
+3% for the TAS and +2% for the calibration gas) during the 2-point calibration. 
However, they are being required to meet a tolerance limit of +3% during the 
multipoint calibration.  The problems experienced in meeting the calibration 
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limits thus appear related to an interpretation of how the tolerance limits are 
calculated, and whether or not an additional +2% tolerance be allowed during the 
multipoint calibrations to account for the tolerance limits of the span gas. 

 
• Absence of past problems - Alaska's experience with the BAR-90 TAS equipment 

since January 1994 has shown little problem with zero drift or other indicators of 
analyzer calibration problems.  Alaska’s changeover to the Alaska2000 EIS 
equipment has produced equal or superior results. Experience supports the 
position of the manufacturers that less frequent calibrations are required than 
contained in 40 C.F.R. 51.   

 
Due to these factors, ADEC incorporated the alternate calibration schedule (i.e., 
three-day, two-point calibrations and leak checks) in the Alaska BAR-90 TAS and 
will maintain this schedule under the Alaska2000 EIS specifications.  The results 
of the FNSB TAS data analysis and the TAS manufacturers' comments support the 
continued use of the low-volume federal criteria (i.e., every three days) in the 
Alaska2000 EIS specifications for two-point gas calibrations.  The manufacturers 
also support a three-day frequency for the required leak checks.  Because problems 
have been experienced elsewhere in the country with "on-board" multipoint gas 
calibrations and I/M mechanics will continue to perform a quarterly gas audit of 
the accuracy of all EIS equipment (using a low-range audit gas), ADEC requests 
that EPA continue to waive this requirement for the Alaska I/M programs. 
 
As with previous Alaska I/M programs, there is an ongoing statistical process 
control on the calibration data from Alaska2000 analyzers to look for trends 
indicating that an analyzer is out of compliance.  In the event that significant drift 
is detected universally, ADEC intends to revise the Alaska2000 EIS specifications 
to require a mid-point check and also to require an increase in the frequency of 
calibrations.  This frequency is roughly equivalent to requiring a calibration every 
48 hours on emissions measurement equipment that performs 4,000 I/M tests per 
year. 

 
2. Eliminate ambient zero air requirement - 40 C.F.R. 51.359(b)(2) requires analyzers 

that use ambient air as zero calibration air to draw the air from outside the test bay 
where each analyzer is located.  18 AAC 52 does not require ambient zero air to be 
drawn from outside the test bay, because ADEC considers this neither necessary nor 
feasible at private garage inspection stations in Alaska.  Drawing air in extremely 
cold ambient temperatures from outside the test facility during the wintertime in 
Alaska would be expected to cause temperature and humidity problems within the test 
equipment.  This would lead to increased equipment problems and less reliable test 
results.   

 
This requirement appears to be aimed primarily at high-volume, centralized test 
facilities that may experience elevated interior ambient pollutant concentrations 
during periods of high volume vehicle testing.  That situation is clearly very different 
from the low-volume, decentralized test-and-repair stations operating in the Alaska 
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I/M programs.  EPA has waived this requirement for the Alaska I/M programs at 
ADEC’s request. 
 
As a result of the implementation of the Alaska2000 program, it was found that the 
new EIS were more sensitive to background pollutant concentrations from within the 
test bay.  For this reason, the Alaska2000 EIS specifications have been updated to 
require zero air generators.  The zero air generators pull air from within the test bay, 
which is then scrubbed of pollutants for use in the analyzer.  This provides a good 
source of zero air for the analyzers while avoiding any temperature and humidity 
problems caused by drawing air from outside the test facility. 

 
All other federal quality control requirements are incorporated into the Alaska I/M 
programs.  The EIS must record quality control check information, lockouts, 
attempted tampering, service calls, etc., to ensure quality control.  The EIS must be 
maintained according to good engineering practices to assure test accuracy.  The EIS 
housing is required to protect the analyzer bench and electrical components from 
excessive ambient temperature and humidity fluctuations.  The EIS must 
automatically purge the analytical system after each test. 
 
All certificates of inspection are issued through the EIS in order to reduce the 
likelihood of counterfeiting or other document fraud.  Each paper certificate contains 
a unique serial number that is also displayed in bar-coded format, and contains the 
seal of the I/M implementing agency (MOA, FNSB, or ADEC).  Certificates are 
placed in a locked compartment in the EIS and an electronic "certificate tamper" 
record is created whenever the compartment is accessed.  Bar codes are used in 
printing certificates and contain specific vehicle identifiers and information relevant 
to the inspection process. 
 
Beginning on September 1, 2002, the I/M program began providing   I/M test 
information to the Division of Motor Vehicles as an electronic record and no longer 
issues paper certificates to motorists.  This means that motorists no longer have to 
present the paper certificate to the Division of Motor Vehicles before the motorist can 
receive a vehicle registration. Motorists continue to receive a windshield sticker that 
will act as the visual proof of the inspection status of their vehicle for field 
enforcement.  This eliminates paperwork and  the potential for certificate fraud. 

 
40 C.F.R. 51.360 Waivers and Compliance via Diagnostic Inspection –State I/M 
regulations (18 AAC 52), local I/M ordinances, and State and local program design 
documents (Appendices III.A, III.B.5, and III.C.5) include requirements related to this 
effort.  Waiver issuance procedures for the programs are also included in Appendices 
III.A, III.B, and III.C.  Under 18 AAC 52, waivers may be issued in the Alaska I/M 
programs for the following reasons: 

• repair cost exceeds minimum requirement; 
• diesel engine; 
• seasonal waiver; 
• special circumstances that make it impractical to test a vehicle; 
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• pattern failure; 
• modification to the dedicated use of an approved alternate fuel; 
• out-of-area use; 
• economic hardship; or 
• parts unavailability. 

 
Each of these waivers is described in 18 AAC 52 and the applicable design documents 
(not all waivers are issued by each program).  Two of the most important of these waiver 
programs are discussed below. 
 
1. Emissions-Related Repair Cost Minimum Waiver - requires the following actions:   
 

a. The vehicle must fail a retest after repairs have been made; 
 
b. Available warranty and insurance coverage must be used before repair costs can 

be counted toward cost limits; 
 
c. Repairs appropriate to the cause of test failure must have been performed;  
 
d. A visual check must be made to verify that the repairs were actually performed;  
e. Repairs must be performed by a certified mechanic to qualify for a waiver; and 
 
f. A minimum amount of money must have been spent to qualify for a waiver. 

 
For the state I/M program, the amount of money that must be spent before a repair cost 
waiver may be issued is described in the state I/M regulations at 18 AAC 52.065. 
 
The requirements for the MOA and FNSB I/M programs may be revised to include repair 
cost waivers, in response to state I/M regulation changes which allow this option.  The 
MOA and FNSB I/M program requirements are required to be at least as effective in 
reducing emissions as the state requirements. 
 
ADEC believes that the cost minimum on vehicle repairs in all three programs will have 
the same long-term effect as requiring immediate completion of all emissions-related 
repairs.  It will also provide an equitable method for phasing in multiple expensive 
repairs.  This is because at least one repair will be required each inspection cycle on a 
vehicle, regardless of cost, but allow deferral of additional repairs when the initial repair 
meets or exceeds the cost minimum.  This position is supported by I/M data from the 
MOA I/M program.  As discussed in Section III.B.5, MOA repair cost waiver requests 
have dropped to less than 1% of the vehicles in the I/M program (which is mostly 
comprised of non-tampered vehicles).  This is the result of the phase-in of higher repair 
cost limits, particularly a one-repair-regardless-of-cost requirement.  In addition, limiting 
the tampering-related cost ceilings to the modifications occurring before July 1, 1985 has 
ensured the rapid phaseout of all tampering-related repair-cost waivers.  For these 
reasons, Alaska requested EPA approval of this exception to the federal I/M regulations. 
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A repair cost waiver rate of 1% of the vehicles in the MOA and FNSB I/M programs is 
assumed for both waiver categories (pre-1981 models, and 1981 and newer models) in 
the 1996 MOA and FNSB MOBILE5a computer runs, which demonstrate compliance 
with the federal basic performance standard.  This waiver rate is based on those achieved 
by the MOA I/M program since the imposition of the one-repair-regardless-of-cost 
provision.  ADEC commits to a waiver rate in practice that is equal to or lower than 1% 
of vehicles in either the MOA or the FNSB I/M programs.  If the waiver rate for either 
program, as reported to EPA in the annual Alaska I/M report, is higher, ADEC will take 
corrective action to lower the applicable waiver rate.  Possible corrective actions may 
include one or more of the following:  
• requiring a motorist who applies for a waiver to reduce initial emissions by a 

specified amount before a waiver may be issued;  
• limiting the model years that are eligible for a waiver;  
• limiting waivers on vehicles to only one inspection cycle;  
• raising the expenditure levels; or,  
• other measures determined by ADEC or the local I/M Offices.   
 
If any of the waiver rates cannot be lowered to the level committed to in the SIP, ADEC 
will revise the I/M emission reduction projections in the SIP and will implement other 
program changes as necessary to ensure the performance standard is met. 
 
2. Seasonal Waiver Program - Under 18 AAC 52.060(a)(3), a seasonal waiver may be 

issued by an I/M program if the motorist agrees to not operate the vehicle in either a 
nonattainment or maintenance area during the winter CO season.  The seasonal 
waiver program has been an integral part of the FNSB I/M program since its 
inception in 1985, and ADEC supports FNSB's position that this waiver program is 
an essential part of the I/M program.  MOA implemented a seasonal waiver program 
in 1995.  In both MOA and FNSB, vehicles for which seasonal waivers are issued 
receive different colored license tabs to make it easier to identify seasonally waived 
vehicles that are being operated illegally during the winter CO season.   

 
Additional provisions in 18 AAC 52.060 are also designed to limit the number of 
motorists who attempt to violate the seasonal waiver restrictions.  If a motorist is 
proven to have been operating a vehicle in violation of I/M program requirements 
after the vehicle was issued a seasonal waiver, the seasonal waiver immediately 
becomes void. No seasonal waiver may be issued in the future to that vehicle or any 
vehicle owned by that motorist without good cause.  If the vehicle is sold, the 
subsequent owner may be issued a seasonal waiver, if all seasonal waiver 
requirements are met. In MOA, a motorist will be subject to fines if found to be in 
violation of I/M regulations.  
 
All program waivers must be issued by the implementing agency's I/M Office or its 
contractor (e.g., MOA would be allowed to designate its referee facility contractor to 
issue waivers).  Certified stations and mechanics are prohibited from issuing waivers.  
Vehicle owners must be informed of potential warranty coverage and ways to obtain 
warranty repairs.  The primary mechanism for informing motorists of potential 
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warranty coverage is through a message that is printed on all vehicle inspection 
reports (VIRs) issued to failing vehicles.   
 
Procedures for the issuance of waivers and other related administrative functions in 
the three programs are contained in Appendices III.A, III.B and III.C. 

 
40 C.F.R. 51.361 Motorist Compliance Enforcement – State I/M regulations (18 AAC 
52), local I/M ordinances, and State and local program design documents  include 
requirements related to this effort.  Appendices III.A, III.B.5, and III.C.5 also contain 
program procedures that describe the methods that will be used to identify and eliminate 
noncomplying vehicles.  The primary enforcement mechanism will be through Alaska 
DMV denial of motor vehicle registration.  The owner or lessee of a vehicle subject to 
either the MOA or FNSB I/M program must submit proof of passing an I/M test (i.e., a 
certificate of inspection), or a valid I/M waiver, which was issued within a 90-day period 
before the registration renewal date.  The owner or lessee of a noncomplying vehicle 
operating illegally in I/M areas will be identified and issued a notice of violation (NOV).  
A motorist that is issued a NOV will have 15 days to provide proof of I/M compliance.  
In cases of continued noncompliance, the I/M programs will request that DMV revoke 
the vehicle's registration.  The owner, lessee, or operator of a vehicle found to be operated 
with a revoked or expired registration may be prosecuted under the laws of Alaska. 
 
Responsible agencies - I/M staff from ADEC, MOA, and FNSB will work with DMV to 
maximize vehicle compliance through the motor vehicle registration system.  The Alaska 
State Troopers and local law enforcement agencies (e.g., Anchorage Police Department, 
Anchorage Parking Authority, and Fairbanks Police Department) will provide on-road 
enforcement against unregistered vehicles.  Law enforcement agencies will also cite a 
motorist whose vehicle does not display a valid windshield sticker when a vehicle subject 
to an I/M program is stopped for another reason (e.g., during a traffic enforcement stop).  
18 AAC 52 requires display of a valid windshield sticker on all vehicles subject to I/M in 
Alaska.  In both MOA and FNSB, law enforcement agencies enforce seasonal restrictions 
against vehicles obtaining a seasonal waiver from the I/M programs.  The different-
colored license tabs issued to the seasonally waived vehicles will aid this enforcement 
effort. 
 
ADEC and local I/M staffs conduct parking-lot surveys in FNSB and MOA to ensure that 
unregistered or seasonally waived vehicles are not being driven illegally in the two 
communities during the winter CO season.  Local law enforcement agencies cite 
noncomplying vehicle owners or lessees, , and the data from the surveys are used to 
supplement annual program evaluation and reporting efforts. 
 
In addition, ADEC identifies program evaders through searches of several databases.  
The owner or lessee of a vehicle identified in this manner is notified by ADEC of the 
need to obtain an inspection.  Database tracking procedures track vehicles to ensure that 
they are brought in for I/M testing after notification or appropriate enforcement actions 
are taken. 
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Beginning in January 2000, a windshield sticker was added to the I/M programs to assist 
with enforcement efforts.  The windshield sticker provides a means for visually 
identifying those vehicles that have taken part in the I/M program.  The sticker helps 
make it possible to identify non-complying vehicles that may not be caught through the 
DMV registration process, such as the commuter vehicles that travel into the 
Municipality of Anchorage as well as those that may be evading program requirements.  
Once identified, appropriate enforcement and compliance actions can be taken to bring 
these vehicles into compliance with the requirements. The windshield sticker program 
became fully effective in January 2002 upon completion of the first biennial inspection 
cycle. 
  
Fleet testing - All fleet vehicles, including rental cars, are subject to the same program 
requirements and testing procedures as other vehicles.  Fleets may self-test; however, 
such fleet testing facilities must meet the following requirements: 
 

1. they must be certified as official I/M Test Stations; 
 
2. they must use certified I/M mechanics to conduct all I/M tests; 
 
3. all I/M tests and certificate issuance must be conducted using certified 

Alaska2000 EIS specifications; and 
 
4. they must comply with all other I/M program requirements.   

 
Leased vehicles and other vehicles subject to one of the Alaska I/M programs but not 
necessarily registered in an I/M area must also comply with all applicable program 
requirements.  Because Anchorage and Fairbanks are by far the largest cities in Alaska, 
statewide fleets (such as rental car companies) usually have their vehicles registered in 
one or the other of these areas.  In many cases, such vehicles may be transferred between 
cities and used in an I/M area different from the one in which they are registered.  To 
account for this, certificates issued by one of the I/M programs are considered valid for 
use in all I/M areas in Alaska.   
 
Compliance rates – In 1996, compliance rates for the MOA and FNSB I/M programs 
were estimated to be 95% and 96%, respectively.  These rates were based on 1992 
information that may not reflect increased compliance achieved since that time 
(particularly in MOA) due to increased motorist compliance enforcement efforts.  
Compliance is also expected to increase in the future in both program areas due to an 
increased emphasis on interactive database searches and tracking efforts.  The commuter 
I/M Program also has increased the MOA compliance rates.  For modeling purposes in 
conducting the comparison to the federal basic I/M performance standard, the 95%/96% 
compliance rates have been assumed to ensure a conservative estimate of I/M 
effectiveness.  Table III.A.2-5 provides a breakdown of estimated effect of the factors 
affecting compliance loss in each I/M area. 
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Table III.A.2-5 
Estimated Effect of Factors Affecting I/M Compliance Loss 

 
Noncompliance Factor 

 
MOA 

 
FNSB 

 
Illegal or unregistered vehicles  

 
2% 

 
2.5% 

 
Out-of-area vehicle registrations 

 
2.5% 

 
1% 

 
Fraud and counterfeiting          

 
0.5% 

 
0.5% 

 
TOTAL COMPLIANCE LOSS 

 
5% 

 
4% 

 
ADEC commits to the level of enforcement needed to ensure compliance rates of no less 
than 95% and 96%, in MOA and FNSB respectively, among vehicles subject to the I/M 
programs.  These compliance rates reflect the rates used in the 1996 MOBILE5a runs for 
both I/M areas, which were used for comparison to the federal basic I/M performance 
standard.  The enforcement methods described in this section are expected to continue to 
maintain or improve enforcement levels.  If it is determined as part of the required annual 
program evaluation that one or both of the I/M programs are not meeting the compliance 
rates committed to in this air quality plan, the following measures will be investigated to 
improve compliance: 
 

• better on-road enforcement of registration requirements; 
 
• revisions to the registration process to remove any identified problem areas; 
 
• higher penalties for noncomplying vehicle owners; and 
 
• creation of a telephone hotline for reporting noncomplying vehicles. 

 
In 2000 and 2001 serious area CO plans for Anchorage and Fairbanks were developed.   
As a result, the compliance rates shown for the Anchorage and Fairbanks I/M programs 
in Section III.B and III.C are updated values based on an analysis of recently collected 
data. In 1995, ADEC began to conduct license plate surveys of local parking lots to track 
the I/M compliance rate of vehicles being operated in the two communities.  Based on the 
survey results,5

 

 the compliance rates for Anchorage and Fairbanks are estimated to be 
90% and 93% respectively.  

Comparing these 2001 values to the 95% to 96% rates that have historically been used in 
developing SIP-related emissions inventories for the area shows an apparent decrease in 
the compliance rates.  This is inconsistent with the improvements in vehicle enforcement 
in each community.  It appears that the historical estimates were inaccurate.  It is 
therefore considered likely that the I/M compliance rate actually declined over the last 
decade, a trend that was reversed due to the recent increase in vehicle enforcement-
related efforts in both communities.  It is also expected that these efforts will produce 
further improvement in future compliance rates.   
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40 C.F.R. 51.362 Motorist Compliance Enforcement Program Oversight – State I/M 
regulations (18 AAC 52), local I/M ordinances, and State and local program manuals 
include requirements related to this effort.  I/M program procedures governing such 
oversight activities are also included in Appendices III.A, III.B.5, and III.C.5.  ADEC 
will audit the local I/M programs on a regular basis, and will implement a quality 
assurance program to ensure effective overall performance of the enforcement systems in 
both areas.  
 
QA/QC program – All agencies and personnel involved in I/M enforcement are required 
to follow quality control and quality assurance procedures, including procedures for I/M 
document handling and processing (both in the local I/M programs and at the Alaska 
DMV).  The MOA or FNSB inspect exempt vehicles to confirm their status.  Bar code 
readers are used on the EIS and at DMV to facilitate the accurate collection of critical test 
data and vehicle identifier information.  An audit trail is maintained to allow for the 
assessment of enforcement effectiveness.  Personnel performance is audited, following 
written procedures established by the responsible agencies (e.g., MOA, FNSB, and 
DMV).  Retraining or other disciplinary actions may be required for enforcement 
personnel found to be deviating from established requirements. 
 
ADEC and the local I/M programs perform follow-up checks on out-of-area or 
exemption-triggering registration changes.  ADEC, the MOA, and FNSB use PC-based 
I/M management software and DMV vehicle registration databases to analyze 
registration-change applications, to target potential program evaders, and to perform 
periodic audits of test records and registration files for renewals.   
Certificate tracking - Alaska2000 EIS generated paper and sticker certificates prevent 
fraudulent use of blank certificates.  All certificates, except for duplicate or waiver 
certificates issued by an I/M Office to specific vehicles, must be issued by the 
Alaska2000 EIS on the basis of information entered into the EIS and recorded in the test 
record file.  Certificate numbers identified as damaged, lost, or stolen are recorded in a 
separate EIS file and investigated for verification by each I/M implementing agency.  
Certified stations will be held financially liable for the cost of the certificates that are 
damaged, lost, or stolen, unless such damage was caused by an EIS malfunction or 
another EIS-related error.  All certificates are entered into the I/M management software 
upon receipt from the printer and are subsequently tracked throughout the I/M testing and 
vehicle registration process.  The software tracks those certificates issued by either a 
certified station or an I/M Office as well as all voided (e.g., damaged, lost, or stolen) 
certificates. 
 
Information management - Sophisticated PC-based I/M software is used to establish an 
information base to characterize, evaluate, and enforce the I/M programs.  An EIS record 
database is maintained with an automated test record-cleaning program in order to ensure 
the accuracy of the data.  The information management program compares EIS test 
records and the DMV vehicle registration database to determine accurate estimates of the 
subject vehicle populations and assure the accuracy of the registration database and other 
document files.  Database comparisons will also be performed to determine program 
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effectiveness, establish compliance rates and trigger potential enforcement actions against 
motorists or operators of noncomplying vehicles. 
 
ADEC, MOA, and FNSB also perform periodic parking lot surveys to assess the 
compliance rate of the in-use fleet. 
 
40 C.F.R. 51.363 Quality Assurance – State I/M regulations (18 AAC 52) and the 
program design documents (Appendices III.A, III.B.5, and III.C.5) include requirements 
related to this effort.  I/M program procedures governing such activities are also included 
in Appendices III.A, III.B, and III.C.  An ongoing quality assurance program assures the 
discovery, correction and prevention of fraud, waste and abuse.  The QA program 
determines whether procedures are being followed and are adequate, whether equipment 
is measuring accurately and whether other problems exist that would impede program 
performance.   
 
Quarterly performance audits - Regularly scheduled performance audits, following 
established written procedures, will be conducted at all Certified I/M Stations on a 
quarterly basis.  At a minimum, these audits will include checks for the following items: 
 

• appropriate certificate security; 
 
• required record keeping practices; 
 
• proper display of certified station and mechanic licenses, and other required 

information; 
• proper maintenance and calibration of the EIS; and 
 
• ability of the certified mechanic to properly perform an I/M test. 

 
Covert/overt vehicle audits - In addition to the quarterly audits, overt and covert vehicle 
audits are conducted on an unscheduled and as-needed basis.  These audits follow 
established written procedures that are designed to provide sufficient legal basis for 
subsequent enforcement actions, if required.  Such audits may be performed to 
investigate suspected cases of program violations by certified stations or mechanics, in 
response to consumer complaints or as the result of quarterly audits, data analysis or 
other I/M management activities.  Such audits may also be performed on a random basis 
to ensure continued compliance by other certified stations and mechanics.  Stations and 
mechanics will not be given any notice of an impending covert vehicle audit.  I/M 
inspectors will introduce themselves at the beginning of an overt audit, but will not do so 
in a covert audit.  At a minimum, at least one covert audit is conducted per year at each 
certified station, and the total number of annual covert audits conducted by an I/M 
program will at least equal the number of certified mechanics in the program area.   
 
ADEC previously proposed the following exceptions to the federal performance audit 
requirements provided under 40 C.F.R. 51.363(a): 
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1. Two overt performance audits per year per test bay - ADEC proposed that EPA 
approve an alternative schedule of one quarterly performance audit per facility (i.e., 
four audits per station per year), plus at least one overt vehicle audit per station per 
year, in Alaska.  Since most of the state's test-and-repair stations are relatively small, 
ADEC believes a "per-station" frequency requirement to be more appropriate than a 
"per-test-bay" requirement.  In fact, the proposed alternative schedule would actually 
result in a greater frequency of audits at the majority of certified stations.  In addition, 
due to other performance tracking and auditing tools (e.g., automated I/M data 
analysis and management software), ADEC believes that the federal per-test-bay 
frequency is not required to maintain effective quality assurance and compliance 
enforcement programs against the certified stations and mechanics.  

 
2. One remote covert performance audit per year per certified mechanic working at 

high-volume stations - ADEC proposed that EPA approve the elimination of this 
requirement in Alaska.  ADEC considers that this requirement is infeasible in Alaska 
due to the state's unique weather conditions, and resultant station design and 
operation.  Unlike most other states, inspections in Alaska are conducted in enclosed 
test stations where remote covert observations are usually impossible, particularly 
during the wintertime.  The small size of the Alaska I/M areas, particularly in the 
FNSB, also ensures that the I/M industry would learn very quickly of covert 
operations, rendering them ineffective as an audit tool.  In addition, ADEC believes 
that other performance tracking and auditing tools (e.g., automated I/M data analysis 
and management software) dramatically reduce the need to use remote covert audits 
to maintain effective quality assurance and compliance enforcement programs against 
certified stations and mechanics.  

 
Record audits – EIS test records are audited on a monthly basis, using established written 
procedures, to assess individual certified mechanic and station performance.  PC-based 
I/M management software identifies statistical inconsistencies, unusual patterns, and 
other discrepancies.  The record audit includes a comprehensive accounting of all 
certificates issued to each certified station.  In addition, an I/M inspector may conduct an 
on-site audit (in addition to the regularly scheduled quarterly audits) of records not 
covered by electronic analysis (e.g., work orders).   
 
Equipment audits - Equipment audits are performed during each quarterly performance 
audit, using established written procedures, to ensure the accuracy and reliability of all 
required test equipment.  The audit includes an inspection and gas audit of each EIS at 
the certified station.   
 
Inspector training and proficiency - Each I/M inspector will be formally trained and 
knowledgeable in all aspects of the I/M program, including the following subjects: 

• basics of air pollution control;  
• basics of motor vehicle engines and emission control systems; 
• motor vehicle engine and emissions performance repair; 
• program regulations;  
• use and maintenance of the EIS; 
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• I/M test and repair procedures;  
• evidence gathering; 
• applicable administrative procedures laws and regulations; 
• quality assurance practices; and 
• covert and overt audit procedures. 

 
Ongoing training will be provided to I/M inspectors to ensure that they maintain an 
adequate level of knowledge regarding new technology vehicles, I/M testing equipment, 
and other relevant subjects.  The performance of each I/M inspector will be evaluated at 
least once annually to identify any possible problem areas.   
 
40 C.F.R. 51.364 Enforcement against Contractors, Station Owners, Operators, and 
Mechanics  – State I/M regulations (18 AAC 52), local I/M ordinances, and State and 
local program design documents (Appendices III.A, III.B.5, and III.C.5) include 
requirements related to this effort.  I/M program procedures governing such enforcement 
activities are also included in Appendices III.A, III.B.5, and III.C.5. 
 
Under the Administrative Procedure Act (AS 44.62), ADEC or another I/M 
implementing agency must provide notice and opportunity for hearing before suspending, 
revoking, or refusing to renew a station's or mechanic's certification issued under either 
18 AAC 52 or the MOA or FNSB local implementing ordinances.  In addition, neither 
ADEC nor the local implementing agencies have civil, administrative citation powers 
under the laws of Alaska.  As a result of these factors, the Alaska I/M programs are 
unable to comply with requirements contained in 40 C.F.R. 51.364 for the imposition of 
mandatory minimum administrative penalties (e.g., fines) or the immediate suspension of 
station or mechanic certifications. If ADEC files a civil action under AS 46.03.760, there 
is a statutory minimum court imposed assessment of $500. (The only exception to the 
prohibition against immediate suspensions would be during an ADEC declaration of an 
emergency situation under AS 46.03.820.)  In lieu of citation powers, ADEC applies an 
alternative enforcement mechanism, consisting of the following elements: 
 
1. If an I/M program office finds that a certified station or mechanic has violated I/M 
program requirements, the I/M office will immediately issue a notice of violation (NOV) 
to the certified station or mechanic. The I/M program office will provide an opportunity 
for a response within 10 days after receipt of the notice. 

 
2. A hearing will be held after an I/M office finding of such a violation. If the hearing 
results support the I/M office's finding, the corrective action to be taken against a 
mechanic or station will depend on the nature and severity of the violation.  If the hearing 
results support a finding that the station or mechanic violated program requirements, 
resulting in a vehicle being improperly passed for any required portion of the I/M test, the 
station or mechanic's certification may be suspended.  

 
3. If an I/M program office finds that a certified station or mechanic has violated an I/M 
program requirement, and the violation directly affects emission reduction benefits, the 
I/M office will work with ADEC to immediately suspend the certified station's or  



 III.A.2-28 Public Review Draft June 8th, 2009 
 
 

mechanic's certification under ADEC's emergency powers authority, if possible. The 
criteria for declaring an emergency are defined in AS 46.03.820.  In the case of an 
immediate suspension, ADEC will provide an opportunity for a hearing within three 
working days of the suspension. 

 
Continued violation of program requirements may result in the permanent revocation of 
certification under 18 AAC 52, after notice and opportunity for hearing, or the filing of a 
civil or criminal action against a certified station or mechanic under AS 46.03.760 or 
46.03.790. 
 
A finding of certified mechanic incompetence will result in mandatory training before 
inspection privileges are restored.  A certified station will be held fully responsible under 
this program for the performance of its mechanics.   
 
The I/M implementing agency maintains records of all documentation related to 
enforcement activities against certified stations and mechanics, and maintains statistics 
on violations and penalties. 
 
40 C.F.R. 51.365 Data Collection - The EIS specifications of 18 AAC 52 include 
detailed requirements for the collection of test data and quality control records.  Each 
Alaska I/M program will collect test record and gas calibration record data, that meet the 
requirements of 40 C.F.R. 51.365, from the EIS used in the program.   
 
40 C.F.R. 51.366 Data Analysis and Reporting - Under 18 AAC 52.037, each Alaska 
I/M program must submit  a report described in (b) of this section to the department 
within 30 days of a request as required in (a) of this section that includes the data and 
information requirements of 40 C.F.R. 51.366(a)-(d).  The report information includes 
statistics for the I/M test data, quality assurance results, quality control activities, and 
enforcement activities.   
 
Under 18 AAC 52.037(c), each Alaska I/M program must submit a report to ADEC that 
that describes changes to the program, problems in the program, any steps planned or 
taken to address those problems, and the results of corrective actions taken as required by 
40 C.F.R. 51.366(e).  The report must address any change in program design, financing, 
personnel level, procedure, regulation, and legal authority. It must also include a detailed 
discussion and evaluation of the impact of any identified changeand any future corrective 
efforts that are planned.  ADEC will submit, upon request, a biennial report that meets the 
reporting requirements of 40 C.F.R. 51.366(e) to EPA by July of every other year. 
 
40 C.F.R. 51.367 Inspector Training and Licensing or Certification - Under 18 AAC 
52 and the MOA and FNSB I/M implementing ordinances, formal training and licensing 
is required for all inspectors (certified mechanics).  Mechanics receive required training 
covering the following topics: 
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• causes and effects of air pollution;  
 
• the role of motor vehicles as sources of air pollution, particularly the problem of 

cold-temperature vehicle operation causing high carbon monoxide emissions; 
 
• motor vehicle engine combustion and emissions; 
 
• function and effect on emissions of all emission control systems; 
 
• symptoms and causes of high CO or HC emissions; 
 
• purpose, function, and goals of the I/M program; 
 
• EIS operation, calibration, and maintenance; 
 
• I/M test and repair procedures and rationale;  
 
• quality control procedures and their purpose; 
 
• public relations; and 
 
• safety and health issues related to the inspection process. 

 
ADEC certifies training courses meeting the minimum qualifications contained in 18 
AAC 52 for the training of persons applying for certification as certified I/M mechanics, 
and ADEC monitors and evaluates the delivery of the training program.   
 
Upon successful completion of the training course, an applicant must achieve a score of 
at least 80% on a written competency test covering all aspects of the training.  The I/M 
office or its designee administer  a one-day rules and regulations course to all applicants 
passing the written competency test.  The rules and regulations course covers statutes, 
regulations, and other procedures governing the maintenance and repair of emission 
control systems on motor vehicles in Alaska, with an emphasis on I/M program 
requirements.  A hands-on skill test administered by the I/M Office, requires an applicant 
to demonstrate an unassisted ability to properly follow all test procedures, and operate, 
calibrate, and maintain the Alaska2000 EIS. 
 
After an applicant passes all training and testing requirements, the I/M office may license 
the applicant as a certified mechanic.  Certification is good for a period of two years, with 
passage of a refresher-training course required for license renewal.  The performance of 
all certified mechanics is monitored on a regular basis. 
 
40 C.F.R. 51.368 Public Information and Consumer Protection - ADEC commits to 
operating an ongoing program designed to educate the public about the air quality 
problems in Alaska, and the need for and the benefits of the I/M program.  This program 
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will be performed jointly by ADEC, MOA, FNSB, and the certified stations and 
mechanics.  Procedures for this program are contained in Appendices III.A, III.B, and 
III.C.  The program will utilize primarily print and radio media, including paid 
advertisements, newspaper articles, and regularly scheduled wintertime air quality 
forecasts.  The public information program meets the requirements of 40 C.F.R. 
51.368(a).  
 
A motorist whose vehicle fails the I/M test, will be given a Vehicle Inspection Report 
(VIR) printed by the EIS, which includes software-generated diagnostic information 
based on the particular portions of the test that were failed.   
 
Each I/M program maintains a referee facility to provide a mechanism for motorists to 
challenge inspection results, and to assist owners, if needed, in obtaining warranty 
coverage for failed vehicles.  Protection to the extent allowed by Alaska law will also be 
provided to any "whistleblowers" who uncover fraud, waste, or abuse in the I/M program.  
Procedures for this program are contained in Appendices III.A, III.B, and III.C. 
 
40 C.F.R. 51.369 Improving Repair Effectiveness - ADEC believes that effective 
repairs are the critical link to maximizing the effectiveness of the Alaska I/M program.  
Accordingly, it is imperative that ADEC work with MOA and FNSB to assist the motor 
vehicle industry in properly diagnosing and repairing emissions-related defects.  
Procedures for providing technical assistance in this area to the motor vehicle repair 
industry are contained in Appendices III.A, III.B, and III.C.  This assistance will include 
each program's establishment of a telephone hotline service to assist certified mechanics 
and other qualified technicians with specific repair problems.  Mechanics’ newsletters 
will also be distributed to all certified mechanics on an as-needed basis, to inform them of 
program changes, training course schedules, common problems being experienced in the 
I/M program, and diagnostic tips.     
 
Based on ADEC's assessment of the availability of adequate repair technician (certified 
mechanic) training in I/M areas, the State's Alaska Vocational Training Center (AVTEC) 
in Seward will continue to ensure that training is made available to all interested 
individuals.  AVTEC has been certified by ADEC to present on-site Alaska2000 EIS 
mechanic training courses in both Fairbanks and Anchorage. 
 
40 C.F.R. 51.370 Compliance with Recall Notices - Not applicable to Alaska. 
 
40 C.F.R. 51.371 On-Road Testing - Not applicable to Alaska.   
 
40 C.F.R. 51.372  State Implementation Plan Submissions:  The following is a 
schedule of interim milestones and implementation dates for the Alaska I/M Program: 
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Milestones      Date 
 
Passage of enabling statutory or other   No new authority 

legal authority     required. 
Proposal of draft regulations    04/12/93 
Public hearings on draft regulations: 
-  Anchorage      05/17/93 
-  Palmer      05/18/93 
-  Fairbanks      05/19/93 
Adoption of regulations by emergency order  01/21/94 
Effective date of regulations    02/01/94 
Permanent adoption of regulations   03/24/94 
Begin certifying BAR-90 Stations and Mechanics 02/01/94 
Begin mandatory BAR-90 testing for all  
 subject vehicles        03/01/94 
Full stringency cutpoints in effect   03/01/94 
Issuance of final BAR-90 specifications  
 and procedures        04/15/94 
Submittal of I/M SIP to EPA    07/11/94 
First annual reporting date to EPA   07/01/95 
Submittal of I/M credit SIP revision to EPA  03/27/96 
First biennial report due to EPA   07/01/97 
Begin biennial test frequency    01/01/97 
Begin I/M credits test program   01/06/97 
Complete I/M credits test program   06/07/97 
Introduce Alaska2000 EIS I/M Program  01/01/00 
OBD II & Oxyfuel Fee    12/30/00 
Implement On Board Diagnostic Testing   07/01/01 
Fairbanks Serious CO SIP    09/21/01 
Anchorage Serious CO SIP    01/27/02 
I/M Update (2002)     03/27/02 
Anchorage Maintenance Plan (2004)   02/20/04 
Fairbanks Maintenance Plan (2004)   06/24/04 
I/M program flexibility updates   09/19/06 

 
An analysis and demonstration that the MOA and FNSB I/M programs meet the federal 
basic performance standard under 40 C.F.R. 51.352 is contained in this plan.  A 
description of the geographic coverage, under 40 C.F.R. 51.350, of the three Alaska 
programs and the program manuals are contained in Appendices III.A, III.B.5 and III.C.5 
to this SIP.  Required design elements for the Alaska I/M programs are discussed in detail 
throughout this section.  Provisions for federal facility compliance under 40 C.F.R. 
51.356 are included.  Evidence of adequate funding and resources to implement all 
aspects of the Alaska I/M program under 49 C.F.R. 51.354 is contained in this plan.  
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Oxygenated Fuels Program 
 
Section 211(m) of the CAAA (42 U.S.C. 7545 (m)) mandates the use of oxygenates in all 
CO nonattainment areas. Beginning November 1, 1992, all gasoline used in a CO 
nonattainment area, during the period of the year in which the area is prone to high CO 
concentrations, must contain at least 2.7% oxygen by weight.  For MOA and FNSB, EPA 
originally set the applicable oxygenated fuels control period from November 1 to March 
1 of each winter.  ADEC initially adopted oxygenated fuels regulations on September 25, 
1992, which meet the provisions of Section 211(m) (42 U.S.C. 7545 (m)).  
 
ADEC suspended the oxygenated fuels program in the MOA in 2004 when EPA 
redesignated the MOA to attainment, concurrent with its maintenance plan approval.  
Congress exempted the FNSB from the oxygenated fuels program in the 1990s and the 
FNSB also was redesignated to attainment in 2004 without the use of oxygenated fuels. 
Oxygenated fuels remain as a contingency control measure in the MOA maintenance plan 
that would be reimplemented if a new CO violation occurs.  The regulations for this 
control measure, 18 AAC 53, Fuel Requirements for Motor Vehicles, are found in the 
Appendix to Section III.A. 
 
The blending of gasoline with oxygenates such as alcohols or ethers has been found to 
greatly reduce exhaust emissions of carbon monoxide from both catalyst- and non-
catalyst-equipped vehicles.  Oxygenated fuels also affect HC emissions and oxides of 
nitrogen (NOx) as well as CO emissions.  The effects, however, depend on the type of 
oxygenate employed and the age and maintenance of the vehicle fleet. 
 
Fuel metering systems generally supply a fixed volume of fuel per unit of engine airflow.  
Thus, when an engine is running on a fuel that contains an oxygenate, it will have more 
oxygen than when it is running on straight gasoline.  The extra oxygen leads to more 
complete combustion of the extra fuel used during the cold start, and thus reduces the 
level of CO and HC emitted. 
 
To help communities evaluate the benefits of alternative oxygenates, EPA has 
incorporated oxygenated fuels credits into its mobile source emissions factor model, 
MOBILE.  The model allows the input of any oxygen level up to the limit allowed by 
EPA regulation (i.e., 3.5% oxygen by weight, which is the level equivalent to a blend of 
10% ethanol/90% gasoline).  As EPA has updated the MOBILE model, the level of 
emission reduction credit for oxygenated fuels has also evolved.  .  As a result of research 
into the benefits of oxygenated gasoline and adaptive memory features on late-model 
vehicles, EPA has updated the MOBILE model to reflect less benefit for oxygenated 
fuels in newer vehicles.  MOBILE6 reflects this change.  
 
2001 Evaluation of Municipality of Anchorage Ethanol Program – In 2001, MOA 
evaluated the emission reduction benefits of wintertime use of ethanol-blended gasoline 
in MOA, as part of its serious area CO control plan.  The elements of the ethanol-fuel 
program have not changed, however the updated MOBILE Cold CO model was used to 
prepare these estimates. 
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The MOBILE Cold CO Model was run to estimate the CO reduction benefit of using 
ethanol-blended gasoline in Anchorage during the year 2000 attainment year.  According 
to the model, on-road CO emissions are reduced by 13.6%.  The impact of the ethanol-
blended fuel program on warm-up idle emissions is unknown.  If ethanol is assumed to 
have the same percentage benefit on idle emissions as it does on on-road emissions, the 
total CO reduction from the program is computed to be 7.61 tons per day. 
 
Health-Related Concerns - Under the oxygenated fuels regulations adopted by ADEC, 
local refiners and distributors may choose the type of oxygenate (e.g., MTBE, ethanol, 
ETBE, TAME, etc.) used to meet the minimum-required oxygen content.  During the first 
winter of the program, operational and supply considerations led all marketers to choose 
MTBE for use in both MOA and FNSB.  The program was implemented as scheduled on 
November 1, 1992; however, within a short period of time, ADEC began to receive a 
high volume of health-related complaints from the general public regarding the use of 
MTBE-blended gasoline in the two communities.  In particular, a large number of 
individuals allegedly suffered adverse effects from the use of the MTBE blend in FNSB. 
 
As a result of these complaints, ADEC worked with EPA and the federal Centers for 
Disease Control (CDC) to conduct a detailed analysis of the human health effects of the 
wintertime use of MTBE in FNSB.  This included both the distribution of a detailed 
health-related questionnaire and the analysis of blood samples of local residents exposed 
to the MTBE blends.  Based on the preliminary results of these studies, ADEC decided to 
suspend the oxygenated fuels program in FNSB until further analyses of the potential 
health effects of MTBE use in cold climates could be completed.  
 
Because of possible health concerns, ADEC chose to suspend the oxygenated fuels 
program in both FNSB and MOA pending the results of further studies conducted in 
cooperation with EPA.  The FNSB program was initially suspended by emergency 
regulation in December 1992.  Subsequent regulatory amendments were adopted on 
September 8, 1993, in accordance with all applicable federal and State public notice and 
comment requirements.  These amendments required ADEC, if it decided to resume the 
program, to publish a notice of intent to do so no less than 75 days before its resumption. 
In 1996, based on public comment, the oxygenated fuels regulation were amended so that 
if ADEC decided to resume the program, it is required to publish a notice of intent to do 
so no less than 180 days before its resumption. 
 
In support of ADEC’s position, Congress approved a one-year exemption for Alaska 
from the federal oxygenated fuel requirements as a rider to the 1994 federal funding 
appropriations bill.  Under this exemption, EPA was precluded from enforcing the 
provisions of the CAAA related to oxygenated fuels in Alaska during federal fiscal year 
1994.  In the report accompanying the appropriations bill, Congress further stated its 
intent that Alaska and EPA jointly finance, with the assistance of the refiners and 
producers, studies by the EPA to resolve health concerns related to the use of MTBE in 
Alaska.  FNSB was again exempted from the oxygenated fuel requirements as a rider to 
the 1996 federal funding appropriations bill. 
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ADEC and EPA held several discussions in 1993 and 1994 regarding the results of 
additional studies conducted on the use of MTBE at low temperatures.  ADEC worked 
together with CDC to develop a coordinated approach to studying the use of other 
oxygenated-fuel blends in Alaska, as an alternative to MTBE use.  These studies involved 
both technical (e.g., fuel blend distribution and vehicle driveability) and health-related 
concerns pertaining to the use of oxygenated-fuel blends at the temperatures commonly 
experienced in FNSB and MOA during the winter months, which can be as low as -60° 
Fahrenheit. 
 
Based on the preliminary results of these studies, and at the request of MOA, an ethanol-
based oxygenated-fuels program was implemented in the MOA from January 1, 1995 to 
March 1, 2003.  The maintenance plan adopted in 2004 no longer relies on oxygenated 
fules as a primary control strategy, due to its diminishing effectiveness shown in 
MOBILE 6 modeling.  The current primary control strategies selected for MOA are 
shown in Table III.B.5-3.  
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III.A.3.  Agency Responsibilities 
 
United States Environmental Protection Agency 
 
The United States Environmental Protection Agency, because of its direct involvement in 
the Federal Motor Vehicle Emission Control Program (FMVCP), has major 
responsibilities in reducing CO emissions in Anchorage and Fairbanks.  In particular, the 
agency has the obligation to ensure that the federal motor vehicle control activities are 
effective in cold weather regions such as Alaska.  It also must ensure that sufficient 
federal funding will be available to carry out evaluation studies and control actions 
required of the state.  In carrying out its functions, the Environmental Protection Agency 
is responsible for 
 

• Establishing and enforcing requirements outlined in the 1990 CAAA for the 
Federal Motor Vehicle Control Program.  The federal certification program 
requires all new cars sold in the 49 states (California has its own certification 
program) to meet certain emissions standards.  While these standards vary 
according to vehicle age and type, new vehicles must generally meet more 
stringent emission standards than the older vehicles that they replace.  This results 
in a decline over time in allowable emissions from newly manufactured vehicles, 
and thus a drop in overall emissions from the motor vehicle fleet as older, dirtier 
vehicles are replaced with newer, cleaner vehicles; 

 
• Establishing and enforcing requirements for the cold temperature CO certification 

program for new motor vehicles, as described in Section III.A.2; 
 
• Establishing and updating guidance on the structural requirements of the 

oxygenated fuels program; 
 
• Working with the United States Department of Transportation (USDOT) to 

establish and amend conformity criteria as required by section 176(c) of the 
CAAA (42 U.S.C. 7506(c); 

 
• Ensuring that Alaska has access to available federal money for implementation of 

control strategies; 
 
• Providing technical assistance as necessary; 
 
• Providing funding support for the needed local and state programs. 

 
 
Department of Environmental Conservation 
 
In the area of carbon monoxide control measures, ADEC is directly responsible for 
implementing the oxygenated fuels program, as is described in Section III.A.2.  ADEC is 
also responsible for implementing and administering the commuter I/M  program for out-
of-area vehicles commuting into MOA.  In addition, it provides technical and resource 
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assistance to the MOA and FNSB transportation control efforts, and oversight and 
performance auditing of the local I/M program.   
 
In addition, ADEC coordinates and ensures that statewide air quality priorities and 
financing are accomplished in a rational and cost-effective manner.  In carrying out these 
functions, ADEC is responsible for 
 

• Advising and assisting Anchorage and Fairbanks MPOs in development of air 
quality control plans and transportation improvement programs; 

 
• Maintaining active participation in the Anchorage Metropolitan Area 

Transportation Study (AMATS) and Fairbanks Metropolitan Area Transportation 
Study (FMATS) Air Quality Technical and Policy Committees, which are set up 
as a supplemental part of the transportation planning process; 

 
• Providing technical assistance and air quality evaluations of proposed 

transportation projects, programs and plans.  This is provided on an as-needed 
basis to the Alaska Department of Transportation and Public Facilities 
(ADOT/PF) for the Anchorage and Fairbanks areas and through regular 
participation in the interagency consultation process required under transportation 
conformity regulations; 

 
• Annually coordinating, reviewing and making recommendations to the 

appropriate agencies concerning air quality control efforts for the coming year, 
including placing a priority on available funds. 

 
 
Municipality of Anchorage 
 
The MOA includes the following agencies:   

• the Department of Community Planning and Development, which is responsible 
for transportation planning and implementation;  

• the Transit Department, which operates Anchorage's "People Mover" public 
transit system and the Anchorage Rideshare program;  

• the Department of Health and Human Services, which is responsible for air 
quality planning and air pollution control in Anchorage, including the operation of 
the Anchorage Vehicle Inspection Program; and  

• the Anchorage Metropolitan Area Transportation Study (AMATS) planning 
group, which is the lead agency responsible for coordinating and complying with 
the 3C transportation planning process required under federal regulation.  (Further 
information on the functioning of AMATS is provided in Section III.B.1.) 

 
The MOA is the lead governmental agency for carrying out the Anchorage Air Quality 
Control Plan, and as such is responsible for the following: 
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• Developing, adopting and submitting an approvable air quality control plan to 
ADEC that demonstrates attainment and maintenance of the NAAQS for carbon 
monoxide.  MOA is also responsible for implementing the local control measures 
included in the plan; 

 
• Operating a motor vehicle inspection and maintenance program that complies 

with state I/M regulations; 
 
• Evaluating and implementing transportation planning activities to ensure the 

continued federal certification of the Anchorage Metropolitan Area 
Transportation Solutions; 

 
• Conducting ambient air and meteorological monitoring to characterize carbon 

monoxide concentrations throughout the maintenance area; 
 
• Conducting an annual review of the Anchorage Carbon Monoxide Control 

Program, based on new monitoring data and ongoing control efforts through the 
AMATS Air Quality Technical and Policy Committees; 

 
• Participating in the interagency  consultation process required under 

transportation conformity regulations; and 
 

• Enforcing the carbon monoxide episode plan. 
 
 
Fairbanks North Star Borough 
 
The FNSB was designated by ADEC in 1978 as the lead Metropolitan Planning 
Organization in the Fairbanks area.  It thus has primary responsibility for carrying out an 
effective transportation control plan for the area.  In accordance with this, its principal 
responsibilities are 
 

• Developing, adopting, and submitting an approvable air quality control plan to 
ADEC which demonstrates attainment and maintenance of the NAAQS for 
carbon monoxide.  The FNSB is also responsible for implementing the local 
control measures included in the plan; 

 
• Operating a motor vehicle inspection and maintenance program that complies 

with state I/M regulations; 
 
• Conducting ambient air and meteorological monitoring to characterize carbon 

monoxide concentrations throughout the maintenance area; 
 
• Conducting an annual review of the Fairbanks Carbon Monoxide Control 

Program based on new monitoring data and ongoing control efforts; 
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• Participating in the interagency consultation process required under transportation 
conformity regulation;  

 
• Enforcing the carbon monoxide episode plan; and  
 
• Working with FMATS to ensure coordination between the air quality and 

transportation planning processes. 
 

 
Department of Transportation and Public Facilities (ADOT/PF) 
 
ADOT/PF is a key agency in controlling carbon monoxide emissions in both Anchorage 
and Fairbanks, because of its role in both communities' transportation planning and 
construction processes.  ADOT/PF is represented on both the Policy and Technical 
committees of AMATS and FMATS.  The responsibilities of ADOT/PF are: 
 

• Providing technical assistance and support to AMATS and FMATS as needed; 
 
• Participating in the air quality transportation planning process, through the Air 

Quality Technical and Policy Committees of AMATS and FMATS; 
 
• Maintaining the Highway Performance Monitoring System (HPMS; 
 
• Incorporating the latest and most accurate air quality data and analysis techniques 

into transportation project evaluations, and in major corridor studies as soon as 
the information becomes available.  Assistance and support is provided by ADEC 
in this effort; 

 
• Participating in the interagency consultation process required under transportation 

conformity regulations; and 
 

• Participating, through the air quality transportation planning process, in the 
allocation of Congestion Mitigation and Air Quality funding to projects that 
reduce carbon monoxide emissions in both Anchorage and Fairbanks. 

 
 
Federal Highways Administration (FHWA) 
 
The FHWA has the responsibility for ensuring that federally funded transportation 
planning and construction in Alaska will be compatible with air quality objectives and 
requirements.  Therefore, the FHWA provides an important function in ensuring that air 
quality criteria are effectively carried out in these activities. 
 
In particular, FHWA is responsible for annually reviewing the Unified Work Program in 
Anchorage with all involved agencies, to ensure that needed air quality activities are 
prioritized, funded and carried out.  FHWA, along with the AMATS and FMATS 
planning groups in Anchorage and Fairbanks, is also responsible for ensuring that the 
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long-term and short-term transportation activities that are federally funded will be 
compatible with air quality requirements.  The overall objective of the conformity 
determinations is to ensure that the regional transportation plan for each community 
conforms to this SIP for all transportation projects.  Conformity procedures applicable to 
transportation projects, plans, and programs in MOA and FNSB are described in Section 
III.I of Volume II and under state regulations in 18 AAC 50.700-725. 
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III.A.EndNote-1 

 
                                                           
1 Steubenville, Ohio and Oshkosh, Wisconsin were excluded from the count of CO 
nonattainment areas due to the non-vehicular nature of each area's pollution problems. 
2  Personal communication with David Sosnowski, United States Environmental 
Protection Agency, October 3, 1995. 
3 “Alaska ECOS/STAPPA/EPA I/M Credit Evaluation Data Submittal,” Alaska 
Department of Environmental Conservation, November 1998. 
4 FNSB 1995-1999 Winter Parking Lot Sweep Summaries, provided by Joan Kassel, 
Alaska Department of Environmental Conservation, February 18, 2000.   
5 Ibid.  
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A note on the format and organization of this document. 
 

This document is organized and formatted to be consistent with the State of Alaska Air 
Quality Control Plan.  This document is intended to replace Section IIIB, Volume II of 
the plan and is organized accordingly.  
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Introductory Note: In this document each reference to “CAAA” means 
the Clean Air Act Amendments of 1990, P.L. 101-549.   

 
SECTION III.B  ANCHORAGE CARBON MONOXIDE CONTROL PROGRAM 
 
III.B.1.  Planning Process 
 
Background 
 
Anchorage was first declared a nonattainment area for carbon monoxide (CO) on January 
27, 1978.  The Alaska Department of Environmental Conservation (ADEC) had 
recommended that the Environmental Protection Agency (EPA) designate a major portion of 
the Anchorage urban area as a nonattainment area for CO.  The EPA accepted this 
recommendation, and in 1982 the Municipality of Anchorage (MOA) prepared a CO 
attainment plan which was incorporated as a revision to the State of Alaska Air Quality 
Control Plan.  The State of Alaska Air Quality Control Plan serves as the State 
Implementation Plan (SIP) for air quality.  A primary goal of the Anchorage CO plan was to 
attain the National Ambient Air Quality Standard (NAAQS) by December 31, 1987.  
 
Anchorage, however, failed to achieve attainment by the December 31, 1987 deadline 
mandated in the 1977 Clean Air Act Amendments (CAAA).  The Clean Air Act was 
amended again in November 1990.  When these amendments were published, the EPA 
designated Anchorage as a “moderate” nonattainment area for CO and required the 
submission of a revised air quality plan to bring Anchorage into attainment with the 
NAAQS by December 31, 1995.  The MOA prepared a revised air quality attainment plan 
that was approved by the Anchorage Metropolitan Area Transportation Solutions (AMATS) 
Policy Committee and Anchorage Assembly in December 1992.  It was later approved by 
the EPA as a revision to the Alaska SIP in 1995.  However, two violations*

 

 of the NAAQS 
were measured in 1996.  As a consequence, on July 13, 1998, the EPA reclassified 
Anchorage from a “moderate” to a “serious” nonattainment area for CO. 

Anchorage has not violated the NAAQS since 1996.  Upon review of Anchorage CO 
monitoring data, EPA determined that Anchorage had attained the NAAQS.  This finding 
was published in a July 12, 2001 Federal Register Notice (Federal Register Vol. 66, No.134, 
pages 36476-36477, effective August 13, 2001).  However an “attainment finding” in and of 
itself is not sufficient to redesignate an area to attainment.  The CAAA establishes additional 
planning requirements that must be satisfied before the EPA administrator can reclassify an 
area to attainment.  An attainment plan and subsequently, a maintenance plan must be 
submitted to EPA for approval.   The attainment plan, which shows that Anchorage achieved 
the emission reductions necessary to attain the CO NAAQS by the December 31, 2000 
deadline stipulated in the CAAA for serious CO nonattainment areas, was completed and 
approved by the Anchorage Assembly on September 25, 2001.  ADEC incorporated the plan 
as a revision to the Alaska SIP which was later approved by the EPA effective October 18, 
2002.   
 
                                                           
* Three exceedances of the NAAQS were measured at both the Seward Highway site and Benson site.  
Because the NAAQS allows one exceedance of the NAAQS per year at each site, three exceedances at a site 
constitute two violations. 
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After the approval of the attainment plan, a maintenance plan was prepared.  It showed that 
CO emissions in Anchorage would remain at a level that assures continued attainment of the 
NAAQS through calendar year 2023.  The maintenance plan was approved by the 
Anchorage Assembly on October 7, 2003 and submitted to ADEC as a proposed revision to 
the Alaska SIP.  ADEC obtained approval of this SIP revision by the EPA, effective July 23, 
2004.  With this approval, the EPA Regional Administrator reclassified Anchorage from 
serious CO nonattainment to an area that is in attainment with the NAAQS.  The primary 
CO control measures committed for implementation in the 2004 maintenance plan were the 
Vehicle Inspection and Maintenance (I/M) Program, the Share-A-Ride / Vanpool Program, 
and the block heater promotion program.   
 
On November 6, 2007 the Anchorage Assembly voted to discontinue the I/M Program by 
December 31, 2009 or earlier if EPA approval of the SIP revision necessary to delete this 
committed SIP measure could be obtained.*  However, on July 15, 2008 they revoked this 
action and voted to continue I/M with some modifications.  The most significant change to 
the I/M Program was extending the testing exemption for new cars from four to six years.  
Beginning January 2010, the first I/M test will be required six years after the purchase of a 
new car instead of four years.†
 

   

The document contained herein is a revision to the 2004 maintenance plan.  This document 
outlines on-going and future commitments to ensure continued maintenance of the CO 
NAAQS in Anchorage. 
 
To ensure that there is adequate participation by local elected officials and citizens in this 
planning process, the CAAA contain specific mandatory attainment planning provisions.  
These requirements, and MOA's response to them, are discussed below. 
 
Local Planning Process 
 
The Anchorage air quality maintenance plan was prepared in accordance with the provisions 
of sections 110(a)(2)(M) and 174 of the CAAA (42 U.S.C. 7410(a)(2)(m) and 42 U.S.C. 
7504), which require the consultation and participation of local political subdivisions and 
local elected officials.  Under section 174 (42 U.S.C. 7504), the revised plan submitted to 
EPA as a formal SIP amendment must be prepared by "an organization certified by the 
State, in consultation with elected officials of local governments."  Such an organization is 
required to include local elected officials and representatives of the following organizations: 
 

• the state air quality planning agency (i.e., ADEC); 
 
• the state transportation planning agency (i.e., Alaska Department of Transportation 

& Public Facilities (ADOT/PF)); and 
 
• the metropolitan planning organization (MPO) responsible for the Continuing, 

Cooperative, and Comprehensive (3C) transportation planning process for the 
affected area.   

                                                           
* Assembly Ordinance 2007-122(S) 

† These actions were taken in Assembly Ordinance 2008-84(S).  The ordinance also exempts vehicles with 
historical and classic license plates from testing.      
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In 1976, the governor designated the MOA as the MPO for the Anchorage urbanized area.  
Consequently, the MOA conducts the 3C transportation planning process required under 
federal regulation, in cooperation with ADEC and ADOT/PF, through the AMATS planning 
group.  In 1978, the governor designated MOA as the lead air quality planning agency in 
Anchorage.  Based on this designation, MOA has continued its role as the lead air quality 
planning agency in the Anchorage area for the preparation of this plan.  The air quality 
planning process is outlined in the AMATS Intergovernmental Operating Agreement for 
Transportation and Air Quality Planning.  This agreement was last revised in August 2002 
and became effective January 1, 2003.  This operating agreement establishes the roles and 
relationships between governmental entities involved in the Anchorage air quality planning 
process.  
 
Development of this plan required close coordination between air quality and transportation 
planning agencies in the community.  This coordination was ensured through the oversight 
of the AMATS Policy Committee during plan development.  AMATS is an on-going 
comprehensive transportation planning process for Anchorage. Cooperative efforts include 
1) projecting future land use trends and transportation demands; 2) recommending long-
range solutions for transportation needs; and 3) working together to implement the 
recommendations.  The AMATS structure consists of a two-tiered committee system that 
reviews all transportation planning efforts within the area. 
 
The AMATS Policy Committee provides guidance and control over studies and 
recommendations developed by support staff.  Voting members of the Policy Committee are 
listed below.  
 

• MOA Mayor; 
• ADOT/PF Central Regional Director; 
• MOA Assembly representative; 
• MOA Assembly representative; and 
• ADEC Commissioner or designee. 

 
The AMATS Technical Advisory Committee (TAC) and member support staff analyze 
transportation and land use issues and develop draft recommendations for the Policy 
Committee.  Voting members include the following: 
 

• MOA Traffic Director; 
• MOA Project Management and Engineering Director; 
• MOA Planning Director; 
• MOA Public Transportation Director; 
• MOA Department of Health & Human Services representative; 
• MOA Port of Anchorage Director; 
• ADOT/PF Chief of Planning & Administration; 
• ADOT/PF Regional Pre-Construction Engineer; 
• ADEC representative; 
• Alaska Railroad representative; and 
• AMATS Air Quality Advisory Committee representative. 
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In addition, to help provide public input into the current air quality planning process by 
interested local groups and individual citizens, a third AMATS committee, the Air Quality 
Advisory Committee was appointed by the Policy Committee.  The Air Quality Advisory 
Committee is comprised of nine members.  Committee membership has generally included 
at least one physician or health professional, a representative of the I/M industry, a 
representative of the environmental community, and a representative from the Municipal 
Planning and Zoning Commission. 
 
 
Air Quality Goals and Objectives 
 
The goals and objectives of the Anchorage air quality maintenance plan provide the basis 
upon which the plan is developed and provide direction for future policy decisions that may 
affect air quality.  The goals and objectives of the plan must reflect the intent of the CAAA 
as well the values, views, and desires of the citizens of Anchorage and their elected officials. 
 
The goals and objectives need to integrate land use, air quality and transportation planning 
concerns.  For this reason, the goals and objectives of this plan are designed to complement 
goals and objectives identified in the Anchorage Bowl Comprehensive Plan and Anchorage 
Long Range Transportation Plan. 
 
 
Primary Goals and Objectives: 
 
1. Continued maintenance of the NAAQS for CO throughout the Municipality of 

Anchorage through 2023 and beyond.†

2. Prevention of significant deterioration of air quality within the Municipality of 
Anchorage. 

 

3. Development and implementation of control measures necessary to maintain compliance 
with the NAAQS through 2023. 

4. Identification of contingency measures to be implemented if violations of the NAAQS 
occur. 

5. Establishment of a mobile source emission budget to be used in future conformity 
determinations of transportation plans and programs. 

 
In addition to the primary goals and objectives, there are community goals and objectives 
that must be considered and striven for during the development and implementation of the 
plan.   

 
Community Goals and Objectives: 
 
1. Clear healthful air that is free of noxious odors and pollutants. 
2. Protection of the health of the citizens of the Municipality of Anchorage from the 

harmful effects of air pollution. 
3. Establishment of an effective public information and participation program to ensure that 

the citizens of the Municipality of Anchorage have an active role in air quality planning. 
                                                           
† Section 175A of the Clean Air Act requires maintenance plans to provide for the maintenance of the national 
primary ambient air quality standard for at least ten years after redesignation.  The Anchorage plan exceeds 
this minimum requirement and demonstrates maintenance for a 15-year period, 2009-2023.  The original 
maintenance plan covered the 20-year period 2003-2023. 
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4. Minimization of the negative regulatory and economic impact of air pollution control 
measures on Anchorage citizens and businesses. 

5. Implementation and support of an efficient transportation system that offers affordable, 
viable choices among various modes of travel that serve all parts of the community and 
aids in the achievement of the goals and objectives of the State Implementation Plan for 
Air Quality. 

 
Plan Development 
 
This maintenance plan is a natural extension of a research planning effort begun in early 
1997.  The MOA collaborated with EPA Region 10, ADEC and the Fairbanks North Star 
Borough on a number of research projects aimed at quantifying the contribution of vehicle 
cold starts and warm up idling on ambient CO concentrations in Anchorage and Fairbanks.  
These studies provided insights that were important in developing this plan and in preparing 
the attainment and maintenance plans that preceded it. 
 
The most significant revisions proposed in this maintenance plan are the extension of the 
new car I/M test exemption from four to six years and modifications to the contingency 
plan.  The contingency plan outlines the actions that will be taken if Anchorage violates the 
CO NAAQS in the future.  The revised contingency plan can be found in Section III.B.7. 
 
Public Participation Process 
 
Section 110(a) of the CAAA (42 U.S.C. 7410(a)) requires that a state provide reasonable 
notice and public hearings of SIP revisions prior to their adoption and submission to EPA.  
To ensure that the public had adequate opportunity to comment on revisions to the 
Anchorage air quality attainment and maintenance plans, a multi-phase public involvement 
process, utilizing AMATS and the Anchorage Assembly was used.  
 
AMATS Air Quality Advisory Committee – The AMATS Air Quality Advisory Committee 
held a public meeting on the maintenance plan revisions on April 27, 2009.  During this 
meeting they recommended that the AMATS Technical and Policy Committees adopt the 
plan as revised.  
 
AMATS Technical and Policy Committees – After reviewing the recommendation of the 
AMATS Citizen Air Quality Advisory Committee, on May 21, 2009, the AMATS Technical 
Committee recommended that the AMATS Policy Committee adopt the plan. Subsequent to 
this recommendation, the AMATS Policy Committee met on June 2, 2009 to review and 
adopt the the plan.  
 
Anchorage Assembly – The Anchorage Assembly adopted the plan during its regular public 
meeting held on May 26, 2009.  A copy of Assembly Resolution AR 2009-144 is included 
in the Appendix to Section III.B.10. 
 
ADEC hearings – The final opportunity for public involvement occurs at the state 
administrative level.  Prior to regulatory adoption of SIP revisions, ADEC holds public 
hearings on the revisions in the affected communities. ADEC will hold a public hearing on 
the Anchorage CO maintenance plan on July 13th, 2009. This will provide another forum for 
the public to comment on the air quality plan prior to state adoption and submission to EPA.
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III.B. 2.  Maintenance Area Boundary 
 
Portions of the MOA were first identified as experiencing high levels of ambient CO 
concentrations in the early 1970s.  The nonattainment area within the MOA was first 
declared on January 27, 1978 after the completion of a monitoring study that measured CO 
concentrations at numerous locations.  The results of that study were included in the 1979 
State Air Quality Plan.  EPA reaffirmed the boundaries of the nonattainment area on 
November 6, 1991 (56 Fed.Reg. 56694, 56711)(40 C.F.R. 81.302.  These same boundaries 
serve as the Anchorage CO Maintenance Area contained within the boundary described as 
follows: 
 

Beginning at a point on the centerline of the New Seward Highway five hundred (500) feet 
south of the centerline of O’Malley Road; thence, 

Westerly along a line five hundred (500) feet south of and parallel to the centerline of O’Malley 
Road and its westerly extension thereof to a point on the mean high tide line of the Turnagain Arm; 
thence, 

Northwesterly along the mean high tide line to a point five hundred (500) feet west of the 
southerly extension of the centerline of Sand Lake Road; thence, 

Northerly along a line five hundred (500) feet west of and parallel to the southerly extension of 
the centerline of Sand Lake Road to a point on the southerly boundary of the Ted Stevens Anchorage 
International Airport property; thence, 

Westerly along said property line of the Ted Stevens Anchorage International Airport to an 
angle point in said property line; thence, 

Northerly along said property of the Ted Stevens Anchorage International Airport to an angle 
point in said property line; thence, 

Easterly, along said property line and its easterly extension thereof to a point five hundred (500) 
feet west of the southerly extension of the centerline of Wisconsin Street; thence, 

Northerly along said line to a point on the mean high tide line of the Knik Arm; thence, 

Northeasterly along the mean high tide line to a point on a line parallel and five hundred (500) 
feet north of the centerline of Thompson Street and the westerly extension thereof; thence, 

Easterly along said line to a point five hundred (500) feet east of Boniface Parkway; thence, 

Southerly along a line five hundred (500) feet east of and parallel to the centerline of Boniface 
Parkway to a point five hundred (500) feet north of the Glenn Highway; thence, 

Easterly and northeasterly along a line five hundred (500) feet north of and parallel to the 
centerline of the Glenn Highway to a point five hundred (500) feet east of the northerly extension of 
the centerline of Muldoon Road; thence, 

Southerly along a line five hundred (500) feet east of and parallel to the centerline of Muldoon 
Road and continuing southwesterly on a line of curvature five hundred (500) feet southeasterly of the 
centerline of curvature where Muldoon Road becomes Tudor Road to a point five hundred (500) feet 
south of the centerline of Tudor Road; thence, 

Westerly along a line five hundred (500) feet south of the centerline of Tudor Road to a point 
five hundred (500) feet east of the centerline of Lake Otis Parkway; thence, 

Southerly, southeasterly, then southerly along a line five hundred (500) feet parallel to the 
centerline of Lake Otis Parkway to a point five hundred (500) feet south of the centerline of 
O’Malley Road; thence, 

Westerly along a line five hundred (500) feet south of the centerline of O’Malley Road, ending 
at the centerline of the New Seward Highway, which is the point of the beginning. 



11 
 

Public Review Draft III.B.2-11 June 8th, 2009 

The maintenance area boundary is shown in Figure III.B.2-1.  This boundary is identical to 
the nonattainment boundary identified in previous attainment plans and it became the 
maintenance area boundary for the Municipality of Anchorage on July 23, 2004 when the 
the EPA approved the original Anchorage maintenance plan.  Figure III.B.2-1 also shows 
the locations of CO monitoring stations in Anchorage.  Monitoring at a number of these 
stations has been discontinued because measured values at these stations were low relative 
to other comparable sites in the network. 
 
 

Figure III.B.2-1 
MOA CO Monitoring Network and Maintenance Area Boundary 
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III.B.3.  Nature of the CO Problem – Causes and Trends 
 
Sources of CO – 2007 Area-wide Base Year Emission Inventory 
 
Section 187 of the CAAA (42 U.S.C.  7512a) requires serious CO nonattainment areas to 
submit an inventory of actual emissions from all sources in accordance with guidance 
developed by EPA.  This emission inventory, Anchorage Carbon Monoxide Emission 
Inventory and Projections 2007 – 2023, is contained in the Appendix to Section III.B.3.  
 
The area inventoried includes the entire Anchorage maintenance area including areas to the 
west and east of the inventory boundary.  These areas are included because of the growth 
and development that have occurred there over the past three decades.  Elmendorf Air Force 
Base and Fort Richardson are not included in the inventory area.  
 
According to the latest inventory compiled for the Anchorage area for base year 2007, 67% 
of winter season CO emissions in the maintenance area were from motor vehicles.1  Because 
a large portion of these motor vehicle emissions are produced from cold engines and warm-
up idling, a significant amount of resources and effort were devoted to accurately 
quantifying these impacts.  The EPA MOBILE model is poorly suited for estimating this 
component of motor vehicle emissions.  The MOA collaborated with the Fairbanks North 
Star Borough and ADEC on a local research effort aimed at quantifying the contribution of 
cold weather warm-up idling on the emission inventory.  This research suggests that cold 
starts and warm-up idling are a very important component of vehicle emissions.  In the 
winter, many Anchorage drivers engage in extended warm-ups, particularly prior to their 
morning commute.  A study conducted in Anchorage during the winter of 1998-99 indicated 
that the average warm-up period for morning commuters was 12 minutes.2

 
  

Over the course of a 24-hour winter day, warm-up idling is estimated to account for nearly a 
quarter of all vehicle emissions generated in the Anchorage bowl.  In some residential areas, 
idling accounts for almost half of all the CO emissions generated.  Cold winter temperatures 
increase "cold start" emissions.  When the EPA MOBILE6 model is run with Anchorage 
fleet characteristics, CO emissions at start up are almost three times greater at 20 °F than at 
65 °F.   
 
Other significant sources of CO in Anchorage include aircraft and residential wood burning.  
Estimated 2007 CO emissions sources in Anchorage are summarized in Table III.B.3-1.  In 
addition to the base year 2007 inventory, emission forecasts were prepared for 2009, 2011, 
2013, 2015, 2017, 2019, 2021 and 2023.  These forecasts were used to develop the long term 
maintenance projections presented later in Section III.B.5. 
 
Grid-based inventories were developed for each year.  These grid-based inventories provide 
separate estimates of emissions for the 200 one square kilometer grid cells that make up the 
Anchorage inventory area.  These grid-based estimates of emissions were further resolved 
by time-of-day.  An estimate of the quantity of CO emitted during the AM peak traffic 
period (7 AM – 9 AM), the PM peak (3 PM - 6 PM) and off peak periods (6 PM- 7 AM and 
9 AM – 3 PM) was provided for each grid cell.  The results and methodology used to 
prepare these inventories is discussed in detail in the Appendix to Section III.B.3.  
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Table III.B.3-1 
Sources of Anchorage CO Emissions in 2007 Base Year (Area-wide) 

 
Source Category 

CO Emitted 
(tons per day) 

 
% of total 

Motor vehicle – on-road travel  51.0 50.5% 
Motor vehicle – warm-up idle  16.3 16.2% 
Ted Stevens Anchorage International Airport 
Operations 12.4 12.2% 
Merrill Field Airport Operations 0.7 0.7% 
Wood burning – fireplaces and wood stoves 6.2 6.2% 
Space heating – natural gas 3.8 3.7% 
Miscellaneous (railroad, marine, 
snowmobiles, snow removal, portable 
electrical generators, welding, etc.) 9.3 9.2% 
Point sources (power generation, sewage 
sludge incineration) 1.3 1.3% 
TOTAL 101.0 100% 

 
 
 
Analysis of CO Emissions Sources in Turnagain Area  
 
In addition to the area-wide inventory discussed above, a micro-inventory was also prepared 
for the nine square kilometer area surrounding the Turnagain monitoring station in west 
Anchorage.  The Turnagain station exhibits the highest CO concentrations of the current 
monitoring network; it has been shown to be approximately 20% higher than the next 
highest site.  Analysis of historical CO data from over twenty monitoring locations in 
Anchorage suggests that the CO concentrations measured at this site are representative of 
the highest concentrations in Anchorage.3  This micro-inventory provides added insight into 
the sources of CO in this particular area and is useful in developing appropriate localized 
control strategies.  The boundaries of this nine square kilometer micro-inventory area are 
shown in Figure III.B.3-1 (a).  This is one of the most densely populated and heavily 
trafficked areas of Anchorage.  It also includes residential neighborhoods where vehicles are 
parked outside at night resulting in a prevalence of cold starts and warm-up idling.  As can 
be seen in the figure, gridded inventory results suggest that CO emissions in this area are 
among the highest in the Anchorage bowl. 
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Figure III.B.3-1 (a) 
CO Emissions Distribution in Anchorage 

(Turnagain Micro-inventory Boundary noted with Red Border) 

   
 
A breakdown of CO emissions in the Turnagain area is shown in Figure III.B.3-1 (b).  Total 
estimated CO emissions during a 24-hour winter weekday were estimated to be 5.99 tons per 
day in 2007.  These emissions can also be broken down by time-of-day to gain further 
insight into the nature of the CO sources in the Turnagain area.  Figure IIII.B.3-1(c) shows 
CO emission rates (in lbs/hour) by source during the AM peak, PM peak and off-peak 
periods.  Note that warm-up idle emissions are particularly significant during the AM peak.  
Not surprisingly, the Turnagain station typically exhibits its highest hourly CO 
concentrations shortly after this AM peak. 
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Figure III.B.3-1(b) 

24–Hour CO Emissions in the 9 km2 Area Surrounding the Turnagain Station 
Base Year 2007 Inventory 

 

warm-up idle
19%

on-road Travel
54%

fireplaces & 
woodstoves

10%

space heating
5%

other
12%

Total CO emissions = 6.01 tons per day 
 

 
 
 

Figure III.B.3-1(c) 
CO Emission Rate by Time-of-Day in Area Surrounding the Turnagain Station 

Base Year 2007 Inventory  
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Evidence suggests that CO emissions from the Ted Stevens Anchorage International 
Airport, located approximately two kilometers west of the Turnagain monitoring site, have 
little effect on ambient CO concentrations in the Turnagain area.  CO monitoring at the 
airport itself suggests that concentrations there are relatively low.  Although total CO 
emissions from the airport are significant (12.4 tons per day in 2007), they are spread out 
over a large area so that the CO emissions density (in pounds emitted per square 
kilometer/day) is relatively low.  The emission density in some one-kilometer grids 
immediately surrounding the Turnagain monitor is four or five times greater than the airport 
(see Figure III.B.3-1 (a).  
 
 
Future Periodic Inventories 
 
Periodic inventories are not required for maintenance areas.  CAAA Section 175A(b) 
requires the submission of a SIP revision eight years after redesignation as a maintenance 
area.  An emission inventory will be prepared to support this SIP revision.  The MOA and/or 
ADEC may choose to prepare an additional inventory(s) in the interim.   
 
 
Summary of Local Research 
 
Beginning in 1997, the MOA, in cooperation with the EPA, ADEC, and the Fairbanks North 
Star Borough, conducted a number of studies to advance the understanding of the causes of 
the winter season CO problem in Anchorage and Fairbanks.  In particular, these studies 
focused on quantifying the contribution of cold-starts and warm-up idling on the problem.  
These studies are summarized below. 
 

CO Saturation Monitoring Study (1997-98) 
 
The MOA performed additional CO monitoring during the period December 4, 1997 - 
February 4, 1998.  Sixteen temporary monitoring sites were established to assess how well 
the four station permanent network was characterizing the air quality near congested 
roadway intersections, in neighborhoods, and in parking lots.  Monitoring was conducted at 
a total of 20 locations during the study period.  Six sites were located near major roadway 
intersections, five in neighborhoods, and five in large retail or employee parking lots. The 
maximum 8-hour concentrations measured at each of the 20 sites in the study are compared 
in Figure III.B.3-2. 
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Figure III.B.3-2 
Maximum 8-hour CO Concentrations Measured During CO Saturation Monitoring Study  

(1997-98) 

 
 
The highest 8-hour CO concentrations were found at neighborhood locations with relatively 
low traffic volumes.  The Turnagain neighborhood site (at Turnagain Street and 31st

 

 
Avenue) recorded the highest and second highest 8-hour concentrations in the study.  The 
next highest site was the Garden permanent station, also located in a neighborhood.  Vehicle 
cold starts and warm-up idling by morning commuters were implicated as the cause of the 
elevated CO observed in these neighborhoods. 

The permanent station at Seward Highway recorded the highest concentration of any of the 
six roadway intersection sites.  The study concluded that the permanent station at Seward 
Highway adequately characterizes the upper range of CO concentrations experienced near 
Anchorage’s major roadways.  Lower than expected concentrations were found near a 
number of congested intersections.  For example, the highest concentration measured near 
the busy intersection of Lake Otis Boulevard and Tudor Road was about 50% lower than the 
Turnagain neighborhood site. 
 
CO concentrations at the five parking lot sites were generally lower than those found in 
neighborhoods or near the major roadway intersections monitored during the study.  This 
was somewhat surprising given the number of vehicle start ups that originated in these 
parking lots.  Many of these start ups, especially in retail shopping parking lots, were likely 
to be “hot starts,” however, meaning that engines were still warm from an earlier trip.  
Warmer engines emit considerably lower amounts of CO and this may account for the 
relatively low ambient concentrations observed.  
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Anchorage Winter Season Driver Idling Behavior Study (1997-98)  
 
The MOA conducted a study between November 28, 1997 and January 31, 1998 aimed at 
quantifying the amount of warm-up idling performed by Anchorage drivers.  Field staff 
observed 1,321 vehicle starts at diverse locations in Anchorage.  Warm-up idling duration 
was documented for trips that began at homes, work places, and other locations including 
shopping centers, restaurants, and schools.  
 
Transportation planning models typically categorize trips into three categories as follows: 
 

• Home-based work (HBW) trips – Commute trips that involve travel directly from 
home to work or from work to home. 

• Home-based other (HBO) trips – Trips that originate from home to some location 
other than work (e.g., shopping center, school, health club, doctor office, etc.) or the 
return trip from the “other” location if it returns directly home. 

• Non home-based (NHB) trips – Trips that originate from some location other than 
home (e.g., work, shopping, etc.) and are not a HBW or HBO trip. 

 
Field observations were used to estimate idle duration for each of the trip purpose categories 
described above.  The longest warm-up idle times were associated with morning HBW trips.  
The average idle duration for these trips was over 7 minutes. About 35% of morning HBW 
trips involved vehicles parked overnight in heated garages.  Idle duration for these vehicles 
averaged less than one minute.  The average idle duration for vehicles parked outside was 
over 12 minutes.  The average idle duration for evening HBW trips beginning at the 
workplace was 3.4 minutes.  The shortest idle durations were associated with morning and 
midday NHB trips that began at sites other than work or home.  Median idle time for these 
trips was less than one minute. 
 
Engine soak times, the length of time that an engine sits in the cold between trips, were also 
estimated as part of the driver idling behavior study.  Longer soak times result in colder 
engines and increased CO emissions.  Data from a travel survey conducted by Hellenthal 
and Associates for the MOA in 1992 were used to estimate soak times by trip purpose and 
time of day.  Results of the driver idling behavior study are shown in Table III.B.3-2. 
   

TABLE III.B.3-2 
Anchorage Winter Season Driver Behavior Study 

Soak Time and Idle Duration by Time of Day and Trip Purpose 
  Soak Time 

(hours) 
Idle Duration 

(minutes) 
 
Time of Day 

Trip 
Purpose 

Average 
 

Median Average Median  

Morning 
6:00 a.m. – 9:00 a.m.  

HBW 11.9 12.8 7.3 5.7 
HBO 10.7 12.0 5.9 4.8 
NHB 1.1 0.1 0.8 0.6 

Midday 
9:00 a.m. – 3:00 p.m. 

HBW 6.3 3.7 3.5 2.0 
HBO 6.6 1.7 2.0 1.2 
NHB 1.6 0.6 1.6 0.6 

Evening 
3:00 p.m. – 6:00 p.m. 

HBW 6.8 8.2 3.4 1.2 
HBO 2.6 0.8 2.1 0.9 
NHB 3.0 0.8 3.1 0.8 

Night 
6:00 p.m. – 6:00 a.m. 

HBW 5.8 4.5 3.0 1.2 
HBO 2.0 1.2 2.6 2.7 
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NHB 2.0 1.0 1.5 1.3 
Table III.B.3-2 shows that the longest soak times and idle durations are associated with 
morning HBW trips and HBO trips.  Because most of these trips begin with a cold engine 
and involve long idles, it suggests that start up and idle CO emissions are likely to be greater 
than other trip types.  Conversely, NHB trips, because they typically involve short soak 
times and idle durations, likely have relatively low start-up and idle CO emissions.   
 
Alaska Drive Cycle Study (2000) 
 
In 1996, EPA issued a final rule that revised the certification test procedure to account for 
the effects of aggressive driving conditions, high acceleration rates and air conditioning on 
motor vehicle emissions.  The rule required manufacturers to control excess emissions 
produced under these previously unrepresented driving conditions and was phased-in 
between 2000 and 2002 model year vehicles.  The rulemaking significantly impacted 
emission inventory estimates for all pollutants by increasing estimates for pre-2000 model 
year vehicles and dramatically reducing emissions from post 2000 model year vehicles.  A 
review of the high-speed, high acceleration rates represented in the new driving cycles led to 
concern about how well they represented winter time driving conditions when snow, ice and 
darkness are the prevalent conditions in Anchorage and Fairbanks. 
 
Under contract with ADEC, Sierra Research worked with transportation agencies in 
Anchorage and Fairbanks to select representative routes in those communities.  Data were 
collected using a “chase car” equipped with a GPS system to collect second-by-second 
position measurements over each of the routes driven.  The “chase car” followed and 
mimicked the behavior of randomly selected vehicles while driving over the route so that the 
collected data represented the operation of in-use vehicles.  A total of 80 separate routes 
were driven in Anchorage and 79 routes in Fairbanks.   
 
The position measurements in the collected data set were differentiated to produce speed 
estimates.  Summary statistics were computed for each community and blended in 
proportion to each community’s share of their combined travel to produce an overall 
estimate of activity.  The results showed that winter driving in Alaska had almost none of 
the high speed, high acceleration rate driving represented in EPA’s revised certification test 
procedure.  As a result, a decision was made to not include the effects of these driving 
conditions on the emission inventories developed for both Anchorage and Fairbanks. 
 
The collected driving data was used to develop a driving cycle representative of Alaska 
driving conditions.  The approach used to develop the Alaska Driving Cycle was to select a 
mixture of driving patterns that best represented the overall speed acceleration frequency 
distribution of the collected dataset.  Over 5,000 candidate cycles were created.  
Adjustments were made to minimize brake wear during decelerations and improve 
representation of constant speed activity.  The resulting cycle was designed to mimic the 
federal test procedure (FTP) by establishing a cold start, hot start and stabilized mode of 
operation.  Bag 1, the cold start, includes 2 minutes of idle activity and is 500 seconds long.  
Bag 3 is a repeat of Bag 1 with a hot start instead of a cold start.  Bag 2 is 316 seconds long 
and represents operation between seconds 501 and 816. 
 
Alaska Cold Temperature Vehicle Emission Studies (1998 – 2001) 
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In the time since the attainment and maintenance planning process began in 1997, two 
significant studies have been undertaken to better understand the nature of vehicle emissions 
in Alaska’s cold winter climate.  The MOA collaborated with ADEC and the Fairbanks 
North Star Borough on the design of these studies, both of which were conducted by Sierra 
Research working under contract with ADEC. 
 
During the winter of 1998-99, Sierra Research conducted a study to quantify emissions from 
Alaskan vehicles during cold start and idling.  They equipped a large van with a modified 
Horiba IMVETS emissions test system that provided measurements of CO and hydrocarbon 
(HC) mass emissions on a second-by-second basis.  The van could be driven from location 
to location to test a variety of vehicles representative of the fleet mix in both Anchorage and 
Fairbanks. 
 
After an initial cold soak of four hours or more at ambient temperature, test vehicles were 
cold-started and mass emissions were measured for a period of twenty minutes subsequent 
to start-up.  Testing was conducted at ambient temperatures that ranged from -6 °F to +23 °F 
in Anchorage and -36 °F to +14 °F in Fairbanks. 
 
A second, follow-up vehicle emission study was conducted in Fairbanks during the winter of 
2000-2001.  For this study, Sierra Research procured a vehicle dynamometer that allowed 
vehicle emissions to be measured in simulated transient or travel mode.  Sierra Research 
performed a gamut of tests on a sample of 35 vehicles selected to represent the Anchorage 
and Fairbanks fleet mix.  These tests included a variety of soak and warm-up times designed 
to examine the influence of soak and idle times on CO emissions generated during the 
course of a vehicle trip.  Transient mode emissions were evaluated with the dynamometer 
using the Alaska Drive Cycle to best reflect actual winter-season driving behavior in 
Anchorage.  The emission reduction benefits of engine block heater use were also evaluated. 
 
Key findings from these two studies are summarized below: 
 
• A large portion of CO emissions occur during warm-up idle. 

In order to simulate a typical morning commute in Anchorage, CO emissions from cold-
started vehicles were measured during the course of a 10-minute warm-up and a 
subsequent 7.3 mile drive.  The warm-up idle accounted for 68% of the total CO 
emitted. 

• Emissions decrease dramatically during the course of a warm-up idle. 
Testing showed that idle emissions drop significantly during the first five minutes, 
especially for newer model vehicles.  Figure III.B.3-3 shows the decrease in emissions 
over time. 
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Figure III.B.3-3 
Cold Start Idle Emission Rate vs. Time 

(emissions in grams per minute) 
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• Engine block heaters provide very significant reductions in cold start and warm-up idle 

emissions. 
Test data showed that, during the first ten minutes of a warm-up idle, the use of an 
engine block heater reduced CO emissions by an average of 57%.  Fuel consumption 
was reduced by 22% during this same ten-minute period.   

• Anti-idling programs appear to offer little promise of significant CO emission 
reductions. 
Test data showed that on an overall trip basis, CO emissions actually increase when 
warm-up idle times are cut shorter than 10 minutes.  When the idle time is cut to 5 
minutes, Sierra Research found that overall trip emissions increased by an average of 
8%, and by about 20% when the warm-up time was cut to 2 minutes.  They also found 
that there was little or no air quality benefit from turning off a warmed-up vehicle if it 
was going to be started soon thereafter.  For example, they found that turning-off a 
warmed vehicle during a short (60 minute or less) shopping errand provides no CO air 
quality benefit.  The emissions from a vehicle left running were roughly comparable to a 
vehicle that was turned off and re-started at the end of the errand. 

 
Anchorage I/M Evaluation Study (2006) 
 
During the winter of 2005-2006, under contract with the MOA, Sierra Research conducted 
dynamometer emissions testing on over 200 vehicles in order to quantify the CO emission 
reductions provided by I/M under “real world” conditions in Anchorage.4  This testing 
simulated the driving behaviors and temperatures experienced in the winter when CO 
concentrations are the highest.  Vehicles were recruited from owners whose vehicles had 
recently failed an I/M test in one of Anchorage’s 80 privately-operated I/M testing facilities.  
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Vehicles were tested both before and after repair to determine the CO reduction provided by 
the repair.   
Some key findings: 
• The I/M Program is projected to reduce CO emissions from the Anchorage vehicle fleet 

by approximately 12% in 2010.‡

• The I/M Program is less  effective in reducing cold start / warm-up idle emissions than 
reducing emissions from warm vehicles.  
CO reductions resulting from I/M repairs were more than three times greater during the 
warm or “running” phase of the Alaska Drive Cycle (ADC) than during the 10 minute 
idle period following a cold start. 

   
This reduction is reasonably consistent with emissions reductions predicted by the EPA 
model MOBILE6.   

• The I/M Program is less effective at reducing emissions from newer vehicles.   
Because newer vehicles emit less CO, I/M repairs on these vehicles yield less benefit.  
On average, repairing a model year 1996 or newer vehicle that has failed I/M reduces 
CO by about 5 grams per mile.  The repair of model year vehicles between 1990 and 
1995 produces an average emission reduction nearly five times greater, about 24 grams 
per mile. 

                                                           
‡ This is the estimated aggregate benefit of I/M.  Based on emission testing of over 200 vehicles, Sierra 
Research estimated that I/M reduction from a single cycle of I/M testing and repair to be 5.1% among the fleet 
subject to I/M.  When the effects of multiple I/M testing and repair cycles, seasonal waivers, and pre-
inspection repairs were considered, the overall CO reduction benefit for the Anchorage fleet as a whole was 
estimated to be 12.1%. 
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Influence of Meteorology on Ambient CO Concentrations 
 
In Anchorage, CO concentrations are highest during the months of November through 
February.  As a high-latitude community, with long winter nights and weak daytime solar 
insolation, Anchorage frequently experiences strong and persistent temperature inversions 
that trap CO close to the ground.  In mid-winter, due to the short daytime period available 
for warming and the low sun angle, inversions often persist throughout the day.  Inversion 
strengths as high as +5°F per 100 foot rise in elevation have been measured.  When winds 
are light, there is little vertical or horizontal dispersion of pollutants.  Poor dispersion 
conditions, combined with high emission rates from motor vehicles started in cold 
temperatures create an environment particularly conducive to developing elevated CO 
concentrations. 
 
The highest CO concentrations tend to occur on days with low wind speeds, clear or partly 
cloudy skies, and cold temperatures.  Weather conditions during periods when the 8-hour 
average CO concentrations at the Turnagain site were at or above the 98th percentile are 
summarized in Table III.B.3-3.§

 

   .The average temperature during these periods was 4°F, 
with a range from -16°F to +18°F.  The average wind speed was 2 miles per hour.   

It should be noted that Local Climatological Data from the National Weather Service 
observatory at Point Campbell on the Ted Stevens Anchorage International Airport were 
used to prepare Table III.B.3-3.  Point Campbell is in the extreme western part of 
Anchorage, adjacent to Cook Inlet.  Temperatures there are often moderated by the 
surrounding water body.  Temperatures in east Anchorage, away from the inlet, can 
sometimes be 10 to 20°F lower than temperatures in west Anchorage.  Wind speeds at Point 
Campbell can also be higher than areas to the east, particularly under a northerly wind 
regime.  Thus, the wind speed and temperatures recorded at Point Campbell may not always 
accurately reflect conditions elsewhere in Anchorage.   
 
 

                                                           
§ CO data from Turnagain for the period October 1998 – December 2008 were analyzed to determine the 98th 
percentile 8-hour average concentration.  This was computed to be 5.8 ppm.  Table III.B.3-3 provides a 
summary of weather conditions during 8-hour periods when CO concentrations were equal to or higher than 
5.8 ppm. 
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Table III.B.3-3 
Meteorological Conditions during Periods of High CO Concentrations at  

Turnagain Monitoring Station (8-hour Average >= 98th

October 1998 – December 2008 
 Percentile) 

 

Date 

8-hour 
Average 
(ppm) 

Day 
of Week Time of Day 

Temp 
(°F) 

Wind 
Speed 
(mph) 

Sky  
Cover* 

12/16/1998 7.69 Wed 4 PM - 12 AM 2 2 CLR 
12/24/1998 8.06 Thu 4 PM - 12 AM 6 0 FEW 

1/4/1999 5.90 Mon 4 PM - 12 AM -1 4 CLR 
1/6/1999 10.14 Wed 11 AM - 7 PM 2 2 FEW 
2/7/1999 5.80 Sun 10 PM - 6 AM -9 2 FEW 
2/8/1999 7.31 Mon 3 AM - 11 AM -9 7 SCT 

2/11/1999 6.09 Thu 1 AM -9 AM -16 4 CLR 
2/22/1999 6.50 Mon 7 PM - 3 AM 9 3 BKN 
2/23/1999 7.61 Tues 4 AM - 12 PM 11 0 OVC 

11/10/1999 5.93 Wed 4 AM - 12 PM 10 4 CLR 
11/27/1999 7.16 Sat 5 PM - 1 AM 10 1 CLR 
12/6/1999 7.24 Mon 6 AM - 2 PM 9 5 CLR 
1/15/2000 7.21 Sat 7 PM - 3 AM 2 3 CLR 
2/17/2001 6.13 Sat 10 PM - 6 AM 15 2 CLR 

11/13/2001 6.13 Tues 7 PM - 3 AM 14 0 SCT 
11/14/2001 7.74 Wed 4 AM - 12 PM 12 0 SCT 
11/30/2001 5.90 Fri 9 PM - 5 AM 1 2 FEW 
12/3/2001 6.30 Mon 8 AM - 4 PM -3 1 CLR 
12/4/2001 5.95 Tues 8 AM - 4 PM 2 3 FEW 
12/5/2001 7.23 Wed 7 AM - 3 PM 3 3 BKN 
12/7/2001 6.28 Fri 5 PM - 1 AM -7 3 BKN 

12/16/2001 9.78 Sun 12 PM -8 PM -8 5 SCT 
12/18/2001 7.40 Tues 9 AM - 5 PM -6 3 SCT 
1/25/2002 5.86 Fri 4 AM - 12 PM 2 5 CLR 
2/6/2002 6.49 Wed 4 AM - 12 PM 18 0 SCT 

12/5/2003 8.27 Fri 5 PM - 1 AM 8 2 CLR 
1/1/2004 7.48 Thu 2 PM - 10 PM 4 0 SCT 
1/3/2004 7.61 Sat 1 PM - 9 PM 11 2 CLR 
1/4/2004 7.88 Sun 12 PM -8 PM 6 3 BKN 
1/5/2004 8.11 Mon 10 AM - 6 PM 5 0 FOG 

1/12/2004 5.87 Mon 5 PM - 1 AM 6 1 FEW 
1/17/2006 6.09 Tues 6 AM - 2 PM 8 2 BKN 
1/24/2006 6.11 Tues 4 AM - 12 PM -5 1 SCT 

11/29/2006 6.53 Wed 8 AM - 4 PM 14 0 SCT 
12/29/08 6.35 Mon 7 AM – 3 PM -2 0 FEW 

 
* Sky Cover is the fraction amount of sky obscured.  CLR = 0, FEW = 1/8 - 2/8, SCT = 3/8 – 4/8, 
   BKN = 5/8 – 7/8, OVC = 8/8 
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Diurnal Pattern in CO Concentrations 
 
There is a distinct diurnal pattern in ambient CO concentration that corresponds to driving 
patterns in the vicinity of a monitoring site.  Residential neighborhood sites like Turnagain 
and Garden typically experience their highest concentrations in the mid-morning following 
the morning commute and accompanying vehicle warm-up idle.  Figure III.B.3-4(a) shows 
the 99th

 

 percentile hourly concentration measured at the Turnagain and Garden sites during 
the winter CO seasons (October-March) in the period 2000-2008.  The diurnal patterns 
observed at these two sites are very similar and implicate cold start and warm-up idling as a 
significant source of emissions at both sites.  CO concentrations rise quickly in the early 
morning hours as commuters start their cars and leave for work from these two residential 
neighborhoods.  They peak between 9 and 10 a.m. and drop off substantially during the late 
morning and early afternoon.  Concentrations build again somewhat in the evening hours but 
the evening peak is substantially lower than the morning peak.   

 
Figure III.B.3-4(a) 

Diurnal Variation in 99th

Turnagain and Garden Monitoring Stations (2000-2008) 
 Percentile Hourly CO Concentrations at  
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The diurnal pattern in CO concentrations near major traffic arterials is different than 
residential areas.  Figure III.B.3-4(b) shows the diurnal pattern at the Seward Highway 
station, located at the busy intersection of the Seward Highway and Benson Boulevard**

                                                           
** The Seward Highway Station was decommissioned on December 30, 2004.  This discussion and Figure 
III.B.3-4(b) therefore are limited to data collected from 2000-2004. 

 
Although a morning peak is present, the highest concentrations in the day correspond with 
the evening commute.  Concentrations peak between 5 and 6 p.m. and decline slowly 
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thereafter.  Cold start emissions from evening commuters leaving from downtown and mid-
town employment centers likely contribute to this evening peak. 

 
Figure III.B.3-4(b) 

Diurnal Variation in 99th

Seward Highway Monitoring Stations (2000-2004) 
 Percentile Hourly CO Concentrations at  
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Role of Mechanical Turbulence from Vehicle Traffic in Reducing Ambient CO 
Concentrations during Stagnation Conditions  
 
As noted to earlier, the highest CO concentrations in Anchorage tend to occur in residential 
neighborhoods rather than near major roadways where vehicle traffic volumes may be an 
order of magnitude greater.  Although vehicle cold starts result in higher per vehicle 
emission rates in residential areas, total CO emissions in commercial areas in midtown 
Anchorage are greater due to the shear volume of vehicles traveling along its major 
roadways.  If the ambient CO concentration in a particular area were solely a function of the 
quantity of emission produced there, CO concentrations near major roadways in midtown 
Anchorage should be higher than residential areas.  Ambient monitoring data indicate that 
this is not the case.   
 
In testimony given before a National Research Council committee assembled in 2001 to 
review the CO problem in Fairbanks, Anchorage and other cold climate areas, the MOA 
posed the hypothesis that mechanical mixing from high-speed vehicle traffic may reduce 
ambient CO concentrations near major traffic thoroughfares on severe stagnation days.5

 

  
Monitoring data support this hypothesis.   
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Figure III.B.3-5 compares CO concentrations by percentile at the Seward Highway and 
Turnagain stations.  Traffic volumes are an order of magnitude greater near the Seward 
Highway station than the Turnagain station.  On days when natural atmospheric mixing 
from wind and thermal convection is good, the additional mixing provided by mechanical 
turbulence of vehicle traffic at Seward Highway is relatively unimportant.  Under these 
conditions one would expect CO concentrations at Seward Highway to be higher than those 
at Turnagain because traffic and CO emissions are so much greater.  Indeed, the lower 
quartile (P25) and median (P50) concentration are considerably higher at Seward than 
Turnagain.  However, when a strong ground-based temperature inversion and lack of wind 
create very poor natural atmospheric mixing, mechanical mixing from vehicle traffic 
appears to be a very important factor in mitigating the build up of high CO concentrations.  
Under these extreme meteorological conditions concentrations at Turnagain are much higher 
than those at Seward Highway.   The 99th

 

 percentile (P99) CO concentration at the 
Turnagain station is more than 40% higher than the Seward Highway station. 

 
 

Figure III.B.3-5 
Effect of Mechanical Mixing on CO Concentrations at  

Seward Highway and Turnagain Stations  
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Carbon Monoxide Trends 
 
In 1983, CO levels in Anchorage exceeded the NAAQS at one or more monitoring sites on 
53 days.  During midwinter months in the early 1980’s, a violation of the NAAQS was 
measured roughly one-in-four days.  However CO concentrations have fallen dramatically 
over the past twenty years.  No violations have been measured since 1996.  Single 
exceedances of the NAAQS were measured in 1998, 1999 and 2001 but these are not 
considered violations because the NAAQS allows up to one exceedance per calendar year.  
No exceedances were measured in 1995, 1997, 2000, or between 2002 and 2008.  
 
The highest and second highest 8-hour averages for five Anchorage monitoring stations are 
tabulated by year, 1980 – 2008, in Table III.B.3-5.  The number of days exceeding the 
NAAQS at each station is also tabulated.  Dramatic declines in CO have occurred in 
Anchorage over the past three decades.   
 
Data from the 7th & C Street, Jewel Lake and Bowman, and 8th and L stations are not 
tabulated.  Monitoring at 7th & C was discontinued in 1995 because concentrations there 
were the lowest in the network.  The Jewel Lake station went into operation in October 2002 
and was discontinued in March 2004 because concentrations measured there were lower 
than the other monitors operating in the network.  The Bowman station in South Anchorage 
was operated from January 2006 through March 2007.  It was discontinued because it too 
had low CO concentrations.  The 8th

 

 and L station has only been in operations since October 
2007. 

The trend in the second highest 8-hour average concentration or second maximum measured 
in each calendar year is often used to measure improvements in CO air quality and progress 
toward attainment of the NAAQS.  The second maximum is statistically more robust (i.e., 
less prone to year-to-year fluctuation) than the first maximum, making it easier to discern 
long-term air quality trends.  The second maximum is also a direct measure of compliance 
with the NAAQS.  A community is considered to be in compliance if the second maximum 
at all monitoring stations is below 9.5 ppm.  
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Table III.B.3-5 

Summary of CO Data from Anchorage Monitoring Stations (1980 –2008) 

 

 

 
Benson 

(microscale) 
2902 Spenard Road 

 
Garden 

(neighborhood) 
3000 E 16th Street 

 
Sand Lake 

(neighborhood) 
3426 Raspberry 

Road 

 
Seward 

(microscale) 
3002 New Seward 

Highway 

 
Turnagain 

(neighborhood) 
3201 Turnagain 

Street 
 
 

Year 

 
 

max 

 
2nd  

max 

 
# days 
≥9.5 

 
 

max 

 
2nd  

max 

 
# days 
≥9.5 

 
 

max 

 
2nd  
max 

 
# days 
≥9.5 

 
 

Max 

 
2nd  
max 

 
# days 
≥9.5 

 
 

max 

 
2nd  

max 

 
# days 
≥9.5 

1980 27.4 26.3 39 17.1 16.8 21 14.0 14.0 6 -- -- -- -- -- -- 

1981 17.4 16.2 33 12.6 11.2 7 12.6 11.3 5 -- -- -- -- -- -- 

1982 21.6 18.1 30 15.6 13.9 14 16.6 11.9 3 -- -- -- -- -- -- 

1983 20.2 16.0 48 19.6 18.0 24 11.5 11.4 7 -- -- -- -- -- -- 

1984 17.3 17.1 27 13.0 12.9 6 12.6 11.6 5 -- -- -- -- -- -- 

1985 12.6 12.4 9 12.7 12.2 4 9.2 8.9 0 -- -- -- -- -- -- 

1986 12.4 11.7 5 10.5 8.8 1 8.1 7.6 0 -- -- -- -- -- -- 

1987 9.8 8.6 1 10.7 9.5 1 8.1 6.3 0 -- -- -- -- -- -- 

1988 11.4 10.4 3 11.8 10.5 2 8.5 8.4 0 12.3 11.8 9 -- -- -- 

1989 9.8 9.6 2 14.0 13.1 2 10.0 8.4 1 14.0 12.2 5 -- -- -- 

1990 9.5 9.4 1 9.8 9.0 1 8.8 8.0 0 13.0 11.6 11 -- -- -- 

1991 9.5 8.1 0 8.9 8.4 0 6.7 6.4 0 11.5 9.8 3 -- -- -- 

1992 9.0 8.8 0 10.9 10.8 2 7.1 7.0 0 10.4 9.5 2 -- -- -- 

1993 8.2 7.6 0 10.0 9.7 2 8.8 5.1 0 10.4 9.9 2 -- -- -- 

1994 8.4 8.3 0 9.4 8.6 0 5.8 5.7 0 11.3 11.0 2 -- -- -- 

1995 9.2 7.6 0 8.4 7.4 0 6.7 6.3 0 9.0 8.4 0 -- -- -- 

1996 11.0 9.6 3 8.9 8.7 0 7.7 6.9 0 10.8 10.5 3 -- -- -- 

1997 7.1 6.8 0 7.3 7.1 0 5.9 4.9 0 7.3 7.0 0 -- -- -- 

1998 9.3 8.2 0 9.5 8.4 1 -- -- -- 9.4 7.9 0 8.1* 7.7* 0* 

1999 6.6 5.9 0 8.2 7.8 0 -- -- -- 7.5 6.5 0 10.1 7.6 1 

2000 5.2 4.7 0 5.8 5.4 0 -- -- -- 5.2 4.8 0 7.2 5.5 0 

2001 6.2 5.7  6.1 5.7 0 -- -- -- 5.4 5.2 0 9.8 7.7 1 

2002 -- -- -- 4.7 4.6 0 -- -- -- 5.4 4.7 0 6.4 5.8 0 

2003 -- -- -- 6.1 5.7 0 -- -- -- 6.2 5.4 0 8.3 6.7 0 

2004 -- -- -- 6.8 6.4 0 -- -- -- 5.8 5.5 0 8.1 7.9 0 

2005 -- -- -- 4.8 4.8 0 -- -- -- -- -- -- 5.7 4.6 0 

2006 -- -- -- 5.1 4.3 0 -- -- -- -- -- -- 6.5 6.1 0 

2007 -- -- -- 4.0 3.5 0 -- -- -- -- -- -- 5.5 5.3 0 

2008 -- -- -- 4.0 3.7 0 -- -- -- -- -- -- 6.3 5.4 0 
 
 * Incomplete year of data.  In 1998 Turnagain station began operations in mid-October. 
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Annual second maximum concentrations recorded from these five sites are plotted in 
Figures III.B.3-6.  Available data from 1980-2008 are plotted.  The Garden station, located 
in an east Anchorage residential area provides the longest data record in the network.  CO 
concentrations at Garden declined by 76% during this 29 year period.  Benson, Sand Lake 
and Seward Highway experienced similar declines.  
 
 

Figure III.B.3-6 
Trend in 2nd Maximum 8-hour CO Concentration  
at Anchorage CO Monitoring Stations 1980 - 2008 
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Population Growth  
 
Located in a state that has been historically subject to short-term cycles of economic booms 
and recessions, the Anchorage area has experienced a slowing, but stable pattern of long-
term population growth in recent years.  Between 1950 and 1990 the average rate of growth 
was nearly 5,000 persons per year.  Growth between 1990 and 2008 slowed to about 3,500 
per year.  Growth over the next twenty years is expected to further slow to about 2,900 per 
year, slightly under 1% per annum.  Figure III.B.3-7 depicts historic and projected 
population growth in the Municipality of Anchorage.††
 

  

Figure III.B.3-7 
Population Growth and Projected Growth and in Anchorage, Alaska 
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Sources: U.S. Census (1950 -2000), Alaska Department of Labor (projections 2010 – 2030) 

                                                           
†† Figure III.B.3-7 includes population outside the Anchorage bowl but within the Municipality of Anchorage.  
Thus, the Eagle River-Chugiak and Girdwood areas are included. 
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III.B.4.  Carbon Monoxide Monitoring Program 
 
Although emission projections are used to track reasonable further progress (RFP), it is 
actual ambient air quality monitoring data that determine whether or not an area meets the 
NAAQS.  The difficulty with using ambient monitoring data to assess trends is the 
fluctuation in pollution concentrations caused by daily, weekly, and yearly variations in 
meteorological conditions, traffic levels, and other factors.  However, it is important to 
monitor and compare ambient air quality concentrations to modeled emission projections to 
determine if the projections are reasonable and credible.  Section 110(a)(2)(B)of the CAAA 
(42 U.S.C.  7410(a) (2) (b)) requires that each implementation plan submitted to EPA 
provide for the establishment and operation of "appropriate devices, methods, systems, and 
procedures necessary to monitor, compile, and analyze data on ambient air quality." 

The Anchorage CO monitoring network is currently comprised of four sampling stations.  
The MOA uses TECO48 CO analyzers at each station (Figure III.B.4-1).  These instruments 
meet all specifications required by the EPA for ambient CO monitoring and are designated 
by the EPA as a "reference method" for CO.   
 

Figure III.B.4-1 
TECO 48 CO Analyzer with Strip Chart Recorder  

and Data Acquisition System  

 
 
 
The monitoring network is operated 24 hours a day from October 1 through March 31.  
Hourly averages of CO levels are provided from each station in the network.  These data are 
uploaded to a central computer every weekday.  Data are submitted to EPA on a quarterly 
basis for inclusion in the nationwide air quality database known as AQS.  CO monitoring is 
conducted in conformance with guidelines established in federal regulations, EPA guidance 
and instrument manufacturer recommendations.  Third party instrument performance audits 
are conducted by EPA and/or ADEC quarterly. 
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The locations of the stations in the CO monitoring network are described in Table III.B.4-1.  
The purpose of this network is to characterize the range of CO exposures experienced by 
Anchorage residents.  By analyzing pollution concentration trends over time, CO monitoring 
stations can also serve to assess the effectiveness of strategies designed to reduce air 
pollution emissions and improve air quality.  Each monitoring station was selected in 
accordance with guidelines established by the EPA.  As more has been learned about the 
nature of the CO problem in Anchorage, more emphasis has been placed on monitoring CO 
levels in neighborhoods.   

 
 

Table III.B.4-1 
 

Description of Anchorage CO Monitoring Sites 

Location Site Description 
Turnagain 

(active) 
Monitoring began at this neighborhood-scale site in October 1998  CO concentrations 
measured here were the highest of the twenty sites monitored during a saturation 
monitoring study conducted in the winter of 1997-98. It now exhibits the highest 
concentrations of the current network.  It exceeded the NAAQS once in 1999 and 2001.. 

Garden 
(active) 

Monitoring began at this residential neighborhood location at 16th and Garden Street in 
1979.  In the early 2000’s, Garden typically recorded higher peak concentrations than the 
micro-scale sites at Seward Highway and at Benson.  

Parkgate 
(active) 

Monitoring began at this middle-scale site in Eagle River (approx 10 miles north of 
Anchorage) in December 2005.  Thus far, concentrations appear to be low relative to other 
active sites (i.e., Turnagain, Garden) in the network.   

8th and L Street 
(active) 

Monitoring began at this middle-scale site in downtown Anchorage in October 2007.  Thus 
far, concentrations appear to be low relative to other active sites in the network.   

 

7th & C Street 
(discontinued) 

This station was located mid-block between 6th and 7th Avenue on C Street.  Monitoring 
began here in 1973 and was discontinued in 1995.  The last exceedance at this site was 
recorded in 1990. 

Benson 
(discontinued) 

Monitoring began at this micro-scale site on the southwest corner of Spenard Road and 
Benson Blvd in 1978.  This site frequently recorded exceedances of the NAAQS in the late 
1970’s, 1980’s and early 1990’s.  The last exceedance was measured here in 1996.  Benson 
was decommissioned in December 2001 when it became evident that the Seward Highway 
site exhibited higher concentrations.  

Sand Lake 
(discontinued) 

Monitoring began at this neighborhood-scale site in 1980 and was discontinued in March 
1998.  This station was located on Raspberry Road approximately 0.3 miles east of Jewel 
Lake Road in west Anchorage.  The last exceedance was recorded here in 1989. 

Seward 
Highway 

(discontinued) 

Monitoring began at this micro-scale site, located on the southwest corner of the 
intersection of Benson Blvd. and Seward Highway, in October of 1987.  In the late 80’s 
and early 90’s this site frequently measured exceedances of the NAAQS.  However, no 
exceedances were measured after calendar year 1996. This station was decommissioned in 
December 2004 when it became clear that future exceedances at this site were unlikely and 
the highest CO concentrations were occurring in residential areas. 

Jewel Lake 
(discontinued) 

Monitoring began here at this neighborhood-scale site in west Anchorage in October 2002 
and was discontinued in March 2004 because CO concentrations were lower than the other 
three sites in the network.  

Bowman 
(discontinued) 

Monitoring at this neighborhood-scale site in south Anchorage was conducted between 
January 2006 and March 2007.  Monitoring was terminated when it became apparent that 
CO concentrations were very low at this site. 
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The locations of the monitoring sites are shown on the maintenance area boundary map 
(Figure III.B.2-1) in Section III.B.2.  
 
Continued Monitoring 
 
The Clean Air Act Section 110(a)(2)(B) (42 U.S.C.  7410(a)(2)(B)) requires implementation 
plans to provide for the “establishment and operation of appropriate devices, methods, 
systems, and procedures necessary to monitor, compile, and analyze data on ambient air 
quality….” The MOA is committed to the continued operation of this network.  Three 
saturation monitoring studies have been conducted by the MOA to assess the adequacy of 
the monitoring network.  The 1997-98 saturation study resulted in the establishment of the 
Turnagain Station in west Anchorage.  Any changes to the monitoring network are discussed 
in advance with the ADEC and EPA Region 10.  The EPA Administrator has final authority 
on the placement of monitoring sites. 
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III.B.5  Transportation Control Strategies 
 
Control Measures Implemented as a Consequence of the 2004 Maintenance Plan 
 
This section discusses the control measures implemented in fulfillment of commitments of 
the maintenance plan approved by the EPA in 2004 and previous attainment and 
maintenance plans.  The Anchorage 2004 maintenance plan included I/M, the Share-A-Ride 
and Vanpool programs, and public awareness and incentive programs that encourage the use 
of engine block heaters to reduce cold start CO emissions.   
 
The current status of these programs is described in the sections below.  The CO reductions 
from these programs were estimated for calendar year 2007 using a MOBILE6-based 
modeling approach.   
 
Vehicle Emissions I/M Program   
 
Program Description - The MOA I/M program was implemented in July 1985 as a primary 
control measure in the 1982 air quality attainment plan.  It has been included in all 
subsequent attainment and maintenance plans approved by the EPA including the 
maintenance plan approved in 2004.  The MOA administers the program in cooperation with 
the ADEC.  The basic design includes a decentralized test and repair program with both idle 
and 2500 rpm tests for model year vehicles 1968-1995 and OBDII testing for 1996 and 
newer vehicles.  The current program requires biennial testing but exempts new vehicles for 
the first four years after purchase.‡‡  According to an independent evaluation by Sierra 
Research in 2001, the Anchorage I/M program was rated among the best decentralized 
programs in the country.6

 
 

Cut points

 

 - CO emission cut points in Anchorage are generally more stringent than the 
federal warranty limit of 1.2%.  Cut points by vehicle category, as defined in Table 1 of 
AAC52.037(b),are: 

Light Duty Gasoline Vehicles (LDGV1 and LDGV2) 
 Idle 2500 RPM 
1968-1971 5.0% 4.0% 
1972-1974 4.0% 3.0% 
1975-1980 2.0% 2.0% 
1981-1993 1.0% 1.0% 
1994 and newer 0.5% 0.5% 

 
Light Duty Gasoline Trucks (LDGT1 and LDGT2)  

 Idle 2500 RPM 
1968-1972 5.0% 4.0% 
1973-1978 4.0% 3.0% 
1979-1983 2.0% 2.0% 
1984-1993 1.0% 1.0% 

                                                           
‡‡ The I/M Program was modified slightly in January 2006 to expand the new car I/M testing exemption from 
two years to four years.  The Municipality and the State submitted SIP revisions supporting the four-year test 
exemption to the EPA in 2006. 
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1994 and newer 0.5% 0.5% 
 
Anchorage has also implemented a hydrocarbon cut point of 220 ppm for 1994 and newer 
vehicles. 
 
Test Equipment and Procedures

 

 -  Beginning in January 2000, BAR90 test analyzer systems 
in the MOA were replaced with emission inspection systems with BAR97-grade hardware.  
Although these systems do not perform functional gas cap or loaded mode testing, the 
BAR97 upgrade provides significant improvements in measurement accuracy particularly at 
lower concentrations of CO.  The new systems include dilution correction capability that 
reduces the possibility of a vehicle being falsely passed due to accidental or intentional 
dilution of the exhaust gas being analyzed.  The new emission inspection system also 
includes an enhanced Internet-based communications system and Vehicle Information 
Database (VID) that facilitates the proper identification of the vehicle being tested.  This 
system also provides for on-line oversight and scrutiny of the mechanics conducting 
emission tests.  Presumably, these upgrades have resulted in an overall improvement in the 
identification of vehicles requiring repair, improved the quality of the emission tests, and 
consequently reduced CO emissions.  In addition, mandatory OBDII testing was 
implemented on July 1, 2001, ahead of the EPA mandated implementation date. 

Enforcement - Working with ADEC, the MOA has implemented a number of changes to 
improve the effectiveness of enforcement against program evaders.  ADEC has conducted 
parking lot surveys in Anchorage7

 

 that suggest that up to 10% of the vehicles operating in 
Anchorage could be evading I/M requirements.  In January 2000, in cooperation with 
ADEC, the MOA implemented a windshield sticker program that allows for easier and more 
obvious identification of vehicles that may be evading I/M requirements.  The windshield 
sticker program supplements the registration denial program already in place.  The 
windshield sticker program is discussed in 18 AAC 52.020 and 18 AAC 52.025. 

Enhancements in Mechanic Training and Certification

 

 - Mechanic training and certification 
has been a part of the MOA I/M program since its inception.  I/M mechanics are required to 
complete classroom and hands-on training and pass a test prior to being certified to perform 
tests in the MOA program.  More recently, the MOA worked in consultation with ADEC to 
implement an additional technician training and certification program (TTC).  TTC was 
included as a contingency measure in the MOA element of the SIP.  Violations in 1996 
triggered this measure.  The MOA worked with ADEC to develop a comprehensive 40-hour 
training course.   

Estimated CO Reduction – A MOBILE6-based method was used to model the estimated CO 
reductions from I/M in 2007.  Modeled benefits of the MOA program exceed the basic I/M 
performance standard stipulated in the CAAA.  In 2007, the I/M program reduced area-wide 
CO emissions in Anchorage by an estimated 11.6 tons per day, about 15% of total vehicle 
emissions.  Attributes of the MOA program are summarized in Table III.B.5-1. 
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Table III.B.5-1 
 

Attributes of Anchorage I/M Program in 2007 

Program Element Year 2007 Anchorage Program 

Network type Decentralized 

Start date July 1, 1985 

Inspection frequency Biennial, exemption for newest 4 model years 

Model year coverage 1968 and newer 

Vehicle type coverage* LDGV, LDGT1, LDGT2, HDGV 

Test type Two-speed idle (1995 and older) 
OBDII (1996 and newer) 

Emission cut points More stringent than federal limits 

Under hood inspection** Comprehensive visual and functional checks 

Pre-1981 stringency 23% 

Waiver rate 0% 

Compliance rate 90% 

Assumed program effectiveness (relative to centralized) 85% 

% Reduction in vehicle emissions (2007) 14.8%  

Estimated CO Reduction in Year 2007 11.6 tons per day 

*    LDGV = light-duty gasoline vehicles, LDGT = light-duty gasoline trucks, HDGV = heavy-duty gasoline 
trucks. 

** Visual and functional tests are not required for 1968-74 model year vehicles.  For 1996 and newer vehicles, 
visual and functional tests are limited to catalyst and oxygen sensor inspection.  1975-1995 vehicles receive 
a comprehensive visual and functional test. 

 
 
Share-A-Ride Program 
 
Program Description

 

 – The Anchorage Share-A-Ride Program provides carpool and vanpool 
services to individuals travelling within or commuting to Anchorage.  Carpooling was first 
identified as a CO control strategy in the 1982 MOA air quality plan.  The vanpool program 
began in 1995.  The Share-A-Ride Program was included in the 2004 CO Maintenance Plan 
as primary control measure.  Carpooling and vanpooling programs are supported with 
Congestion Mitigation / Air Quality funding from the Federal Highway Administration.   

In 2007, there were 365 individuals and 181 carpools actively participating in the program.  
The vanpool program has experienced substantial growth since its inception and there is an 
on-going demand for more vanpools especially among long distance commuters living 
outside of Anchorage in the Matanuska Susitna Valley, Eagle River-Chugiak and Girdwood.  
Table III.B.5-2 shows the growth that has occurred in the vanpool program over the last 
decade.  In 2007 there were 42 vanpools and 589 vanpool riders; by 2008 this number had 
increased by another 20%.8
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Table III.B.5-2 
 

Vanpool Program Participation (1996-2008) 

Year 
Number of 
Vanpools 

Number of 
Vanpoolers 

1996 9 126 
1997 10 137 
1998 11 151 
1999 14 184 
2000 18 231 
2001 18 260 
2002 21 270 
2003 23 323 
2004 24 363 
2005 24 375 
2006 41 569 
2007 42 589 
2008 52 810 

 
 
Estimated CO Reduction

 

 – In 2007, based on program statistics, the carpooling and 
vanpooling components of the Share-A-Ride program eliminated approximately 800 cold 
starts and 10,000 miles of travel per day from the Anchorage roadway network.  This 
resulted in an estimated CO reduction in the Anchorage maintenance area of approximately 
0.25tons per day or about 0.3% of motor vehicle emissions. 

Promotion of Engine Block Heater Use Prior to Vehicle Cold Starts 
 
Program Description - Testing performed as part of the Alaska Cold Start and Idle Emission 
Study during the winters of 1998-99 and 2000-2001 showed that the use of an engine block 
heater reduced CO emissions by an average of 57% over the course of a 10-minute cold start 
and idle.9  Survey data show that over three-quarters of the vehicles in the MOA are 
equipped with block heaters.10

 

  Because cold starts and warm-up idling make up such a large 
portion of Anchorage’s CO emissions, particularly in residential neighborhoods, significant 
reductions could be realized if motorists were convinced to use their engine block heaters 
prior to their morning commute.  

Beginning with the winter of 1999-2000, television commercials, radio advertising, and 
newspaper inserts have been used to promote the advantages of using a block heater.  In 
addition to reducing air pollution, using a block heater results in easier start-ups, reduced 
engine wear-and-tear, and a shorter time for the heater and defroster to work.  All of these 
advantages have been emphasized in campaigns over the past several winters.  Beginning in 
the winter of 2004, the MOA initiated the Plug@20 public awareness campaign, 
encouraging vehicle owners to plug-in their block heaters whenever temperatures drop 
below 20 ºF.  Television, radio, and print media along with targeted advertising have been 
employed.  Plug@20 is now highly recognizable among Anchorage residents. 
 
In addition, the MOA and ADEC have provided additional incentives to encourage residents 
to plug-in.  Since the winter of 1999-2000, nearly 10,000 programmable electrical timers, 



41 
 

Public Review Draft III.B.5-41 June 8th, 2009 

designed to turn block heaters on two-to-three hours prior to the morning commute, have 
been distributed free-of-charge to Anchorage residents.  In addition, beginning in the winter 
of 2002-2003, and continuing on for the four following winters, residents who owned 
vehicles without block heaters could have them installed for a nominal charge of $25.  By 
the time this program ended in December 2006, over 8,000 block heaters had been installed 
in Anchorage vehicles. 
 
Annual telephone surveys have been conducted at the conclusion of each winter since 2000 
to assess the effectiveness of the block heater promotion and incentive programs.  These 
surveys suggest that the public awareness and incentive programs have had a positive effect 
on block heater usage.  Residents who have taken advantage of the programmable timers 
and/or block heater installations have a greater inclination to plug-in.  Survey data suggest 
that, even for those who have not received incentives, plug-in rates have increased as a result 
of TV, radio and print media advertising. 
 
Estimated CO Reduction

 

 – Annual telephone survey data indicate that over 70% of 
respondents saw or heard the television or radio ads.  Survey results suggest that plug-in 
rates have doubled from about 10% from October 1999 to about 20% in 2007.  Survey data 
indicate that plug-in rates among those who have received either a free timer or subsidized 
block heater installations approach 50% when temperatures fall to 10ºF or colder.  

In 2007, on an area-wide basis, the increase in plug-in rates resulting from incentives and 
promotions provided an estimated CO reduction of about 0.5 tons per day.  This amounts to 
a 0.6% reduction in area-wide vehicle emissions.  The impact of block heater promotion and 
incentives in residential areas is likely greater because cold start emissions are a more 
significant part of total emissions.  In neighborhoods with large numbers of vehicles parked 
outside, increases in block heater plug-in rates may play a significant role in reducing CO 
emissions from the morning commute.  Some of the highest CO concentrations in 
Anchorage are experienced in these neighborhoods on cold winter mornings.   
 
Combined Impact of Control Programs on Base Year 2007 CO Emissions 
 
In the year 2007, the combined reduction of the three CO control programs described above 
was 12.3 tons per day.  These programs reduced daily motor vehicle CO emissions from an 
estimated 79.4 tons per day to 67.1 tons per day.  Reductions are summarized in Table 
III.B.5-3 
 

Table  III.B.5-3  
Combined Reduction from Locally Implemented CO Control Programs in Anchorage (2007) 

Control Program 

Estimated CO 
Reduction 

(tons per day) 

I/M Program  11.61  
Share-A-Ride Program (carpool and vanpool)  0.25  
Engine Block Heater Promotion 0.49* 

Cumulative Benefit of Control Measures  12.3 

% Reduction in Motor Vehicle Emissions 15.5% 
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* This is the estimated incremental benefit of an increased plug-in rate resulting from block heater promotion 
campaign and incentives.  The total benefit of all block heater use is estimated to be about one ton per day. 
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Stationary Source Program  
 
The CAAA section 172 (c) requirements for nonattainment areas do not apply to 
maintenance areas.  The requirements for reasonable further progress, identification of 
certain emissions increases and other measures needed for attainment do not apply, because 
these measures only have meaning for areas not attaining the standard. Under this 
maintenance plan, the requirements of CAAA Part D, New Source Review (NSR) no longer 
apply as they did under nonattainment.  Upon redesignation to maintenance, the prevention 
of significant deterioration (PSD) program replaces the NSR program requirements for 
major stationary sources.    Section 302 of the CAAA (42 U.S. C. 7602) defines a major 
stationary source as any stationary facility or source of air pollutants that directly emits, or 
has the potential to emit, 100 tons per year of any pollutant.   
 
Given the fifteen year timeframe evaluated in this maintenance plan, a growth allowance has 
been applied to stationary source emissions.  Stationary source emissions increase in 
proportion to projected population growth.  This is a conservative assumption; no future 
improvements in CO emission control technology for these sources have been assumed. 
 
Permits for construction and operation of new or modified major stationary sources within 
the maintenance area must be approved through the PSD program.  Within the MOA, ADEC 
is responsible for issuing construction and Title V operating permits.  ADEC has 
incorporated the requirements for PSD in 18 AAC 50, Article 3. 
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Primary Control Measure Commitments for the 2008 – 2023 Maintenance Plan Period 
 
Section III B.6 contains an analysis of Anchorage maintenance prospects during the 2008-
2023 maintenance plan period.  The most significant revision in this plan from the 
maintenance plan approved by the EPA in 2004 is the extension of the current four-year I/M 
testing exemption for new cars to six years.  Extending the new car exemption will have a 
minor impact on the CO emission reductions provided by the program.  MOBILE6 
modeling suggests that motor vehicle CO emissions will increase by less than one ton per 
day (less than 2%) as consequence of the extension. 
 
Under this Maintenance Plan, the probability of complying with the NAAQS is estimated to 
be 99% or higher each year during the period 2008-2023.  In other words, even with the 
expanded new car I/M exemption, there is less than a 1-in-100 chance of violating the 
standard in any year.  
 
Primary CO Control Measures 
 
Four primary control measures will be implemented during the 2008-2023 maintenance plan 
period.  These include I/M, air quality public awareness, transit marketing, and the 
ridesharing and vanpooling program.  Because all of these programs rely on voluntary 
participation by the public in order to realize emission reductions, the CO reduction benefits 
of these programs were ignored in the analysis of maintenance prospects discussed later in 
Section III.B.6.§§
 

  

The status of these four programs in the 2008-2023 maintenance planning period is 
discussed in more detail below. 
 

 
I/M  

I/M has been a key CO reduction strategy in Anchorage since 1985 and it will continue as 
primary measure with some minor modifications.  In July 2008, the Anchorage Assembly 
passed AO 2008-84(S) which modified the I/M Program by extending the new car testing 
exemption from four to six years beginning January 2010.  The ordinance also provided a 
testing exemption for vehicles with historic and classic license plates.  Annually, 
approximately 17,000 vehicles will be newly exempted from I/M testing as a result of the 
ordinance.***

                                                           
§§ Generally speaking, the benefits of voluntary strategies are less certain.  EPA guidance recommends 
excluding anticipated pollutant reductions from voluntary measures when analyzing prospects for compliance 
with the NAAQS.  The EPA guidance regarding voluntary measures can be found in Incorporating Emerging 
and Voluntary Measures in a SIP, U.S. EPA, September 2004. 

  This amounts to about 18% of the vehicle fleet currently subject to I/M 
testing requirements.  Although a significant number of vehicles will be exempt from testing 
beginning in 2009, the preponderance of these vehicles will be newer, mostly lower mileage 
vehicles, with low I/M fail rates.  Because the fail rate among these vehicles is low relative 
to the rest of the fleet subject to I/M, fewer undergo I/M repairs.  Thus, on a per vehicle 
basis, the CO reduction benefit of testing these vehicles is relatively low.  In 2006, the I/M 
fail rate among vehicles four years of age was about 3%.  Figure III.B.5-1 shows that, in 
general, the fail rate grows progressively with age.  By the time vehicles reach ten years of 

*** A projected 16,500 of those newly exempted will be vehicles between four and six years of age.  The 
exemption of vehicles with classic and historic plates is expected to affect 500 or fewer vehicles. 
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age the fail rate has climbed above 12% and by twenty years of age the fail rate is above 
30%. 
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Figure III.B.5-1 
I/M Fail Rate vs. Vehicle Age in 2006 
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The effect of expanding the new car exemption to six years and exempting vehicles with 
historic and classic plates can be modeled using MOBILE6.  The effect of expanding these 
test exemptions on the overall effectiveness of I/M is small.  For example, in 2011, the 
amount of CO reduced by I/M if the current program were continued with the current four-
year exemption is projected to be 11.0 tons per day.  With the new expanded testing 
exemptions, the amount reduced is projected to be 10.2 tons per day.  In other words, CO 
emissions are expected to increase by about 0.8 tons per day in 2011 as a result of the new 
exemptions.  
 

 
Air Quality Public Awareness 

Air quality public awareness was a key air quality improvement strategy and primary 
measure of the 2004 maintenance plan and this effort will continue.  Survey data suggest 
that public awareness campaign efforts over the past eight years have resulted in 
measureable changes in engine block heater plug-in rates among Anchorage motorists.  Air 
quality public awareness is supported by congestion mitigation / air quality funds from the 
Federal Highway Administration.  Future funding is programmed in the 2006-2009 
Anchorage Transportation Improvement Program (TIP) and funding is expected to be 
included in a new TIP slated for adoption in 2009 that will cover the period 2010-2013.  The 
public awareness effort is expected to broaden into other areas where changes in public 
behavior can result in improvements in CO air quality.  Some of these areas include: 

• Promotion of alternatives to the single occupancy vehicle such as bicycling, walking, 
public transit, car and vanpooling, telecommuting, and electronic meetings and 
conferencing.†††

                                                           
††† One important factor in the successful promotion of bicycling, walking and transit is providing safe and 
accessible routes for pedestrians and cyclists.  This means making routes available that minimize conflicts with 
motor vehicle traffic and clearing snow promptly in the winter.  Safe routes to school are particularly important 
for “school age” pedestrians and bicyclists.  A significant number of vehicle trips could be eliminated if more 
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• Encouraging motorists to combine trips to reduce travel and the number of cold starts 
(i.e., promote trip chaining). 

• Increasing public awareness with regard to the importance of regular vehicle 
maintenance in reducing air pollution and improving fuel economy.  Simple 
maintenance checks such as air filter replacement, oil changes, and proper tire 
inflation can make a big difference. 

 

 
Transit Marketing 

Anchorage’s public transit system, People Mover, receives congestion mitigation / air 
quality (CMAQ) funding from the Federal Highway Administration to advertise and 
promote its service in Anchorage.  The Anchorage TIP includes funding through 2009 for 
transit promotion. Figure III.B.5-2 shows transit ridership has increased significantly over 
the past several years. 11

 

 Although many factors have probably contributed to increased 
ridership, on-going marketing is an essential part of the continued growth of People Mover 
ridership.  A transit marketing effort will continue, now as a committed primary measure in 
this Maintenance Plan. 

Figure III.B.5-2 
Weekday People Mover Bus Ridership 
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In 1998, as a direct result of its transit promotion efforts, People Mover reached an 
agreement with the University of Alaska that provides free bus service (called U-Pass) for 
their students and staff.  Since that time Alaska Pacific University, Charter College have 
joined in with a faculty and staff pass program and most recently Conoco Phillips has joined 
the U-Pass program for all their Anchorage-based employees.  Efforts to reach similar 
agreements with other employers and institutions are on-going.12

 
 

                                                                                                                                                                                   
students walked, biked or took the bus to school instead of being dropped off by parents.  
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Carpooling and Vanpooling 

The 2004 maintenance plan committed to implementing a carpooling and vanpooling 
program in Anchorage.  Support for Anchorage’s Share-A-Ride Program will continue 
through the 2008-2023 maintenance plan period.  As noted earlier in this section, the 
vanpooling program has experienced considerable growth in the past decade and demand for 
new service is on-going.  CMAQ funds for support of the Share-A-Ride Program are 
programmed through 2009 in the Anchorage TIP. 
 
Estimated CO Reduction Benefit from Implementation of Primary Measures 2008-2023 
 
The I/M Program is projected to reduce motor vehicle CO emissions by roughly 15% during 
the 2008-2023.  However, because the motor vehicle fleet is expected to grow progressively 
cleaner over time, the absolute magnitude of emission reduction provided by I/M drops from 
about 10.2 tons per day in 2011 to 8.8 tons per day in 2023.   
 
As noted earlier, because of the voluntary nature of the air quality public awareness, transit 
marketing and the Share-A-Ride programs, the CO reductions anticipated from these three 
measures are ignored in the assessment of future probability of compliance with the 
NAAQS.  Nevertheless, survey data suggest that these measures are currently providing 
tangible CO reductions in Anchorage and they have the potential to provide additional 
reductions in the future.  The current overall combined benefit of these three measures is 
estimated to be in the range of one ton per day CO reduced. 
 
 
Ancillary Benefits of Primary Measures 
 
Although reducing CO emissions has been a prime focus in Anchorage for three decades, 
there is growing realization of the need to reduce other air pollutants.  Monitoring data in 
Anchorage suggest that ambient concentrations of benzene, a known human carcinogen 
associated with leukemia, are among the highest in the U.S.  Alaska gasoline contains more 
benzene than most of the U.S. and motor vehicles are a significant source of this toxic air 
pollutant in Anchorage.  Studies conducted in Fairbanks by Sierra Research suggest that 
strategies aimed at reducing CO also reduce benzene.  Like CO, emissions of hydrocarbons 
such as benzene tend to be highest during cold start and warm-up idle when engines are 
cold.  Thus, using an engine block heater prior to a cold start not only reduces CO emissions 
but also benzene and other air toxics.13

Greenhouse gas emissions are of growing concern globally and locally. Besides being a 
source of CO, motor vehicles are a significant source of carbon dioxide (CO

 

2) and other 
greenhouse gas emissions.  This plan supports the use of transit, carpooling and vanpooling, 
telecommuting, walking, bicycling and other alternatives to the single occupancy vehicle.  
Besides reducing CO emissions, these strategies provide CO2 emission reduction benefits.  
As these strategies become more successful, CO2

This plan recognizes the importance of addressing other air pollutants even if they are 
unrelated to CO emissions.  The Municipality of Anchorage is committed to examining new 
technlogies that lead to reduction of air pollutant emissions including CO

 reductions increase. 

2 and diesel 
particulate.  The Muncipality is examining the purchase of of high fuel economy vehicles, 
including hybrid electrics, for its own fleet.   
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Consistency with Other Municipal Plans and Programs 
 
The air quality improvement strategies outlined in the CO Maintenance Plan rely in large 
part on reducing the dependence on the single occupancy vehicle by enhancing alternative 
transportation modes such as transit, carpooling, vanpooling, bicycling and walking.  This 
strategy is consistent with many other plans and programs adopted by the Municipality. 
 
One of the goals of the Anchorage Long Range Transportation Plan (LRTP) is to “provide a 
transportation system that provides viable transporation choices among various modes.”  
Objectives include the “development of a safe network of trails and sidewalks that provide 
year-round, reasonable access to work, schools, parks, services, and the natural 
environment.”  Meeting these objectives will make walking, cycling and transit more 
attractive, reduce single occupancy vehicle use and help decrease air pollution, including 
CO.  The LRTP also recognizes the need for transit service improvements and endorses 
recommendations included in The People Mover Blueprint: A Plan to Restructure the 
Anchorage Transit System. Additional buses and stable funding will be necessary to attain 
the goals and objectives identified in the route restructuring plan.   
 
The Municipality is in the process of developing a plan that will address specific needs as 
related to pedestrian and bicycle travel.  This Non-Motorized Plan was identified in the 
LRTP as a task to be completed.  The first chapter of the Non-Motorized Plan, the 
Pedestrian Plan was adopted by the Municipality in October 2007.  The Pedestrian Plan 
establishes a 20 year framework for improvements to enhance the pedestrian environment 
and increase opportunities to choose walking as a mode of transportation. The Pedestrian 
Plan features a list of over 300 capital projects in the Municipality that will create safer and 
more pleasant places to walk.  The Municipality is currently at work on the next chapter of 
the Non-Motorized Plan, the Bicycle Plan.  This Bicycle Plan will identify a network of 
facilities to be used by commuter cyclists to navigate Anchorage more safely.  Both of these 
plans should identify ways for Anchorage to develop the infrastructure necessary to make 
walking and bicycling more attractive as a means to get to work, school and shopping. 
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III.B.6  Modeling and Projections 
 
EPA, based on its regulatory guidance, prefers to use dispersion modeling techniques to 
demonstrate attainment and maintenance of air quality standards in State Implementation 
Plans.  In May of 2002, representatives from the Municipality of Anchorage, Fairbanks 
North Star Borough and the Alaska Department of Environmental Conservation met with 
EPA Region 10 staff to discuss the modeling techniques and approaches to be used in 
maintenance demonstrations in Anchorage and Fairbanks.  Meeting participants reviewed 
the results of an area wide modeling feasibility analysis performed by a consultant on behalf 
of ADEC and MOA14

 

, and concluded that currently available area wide dispersion models 
lack the capability to adequately address the meteorological extremes encountered in 
Anchorage and Fairbanks.  Also, the existing meteorological database in Anchorage and 
Fairbanks may not have the micro-scale meteorological parameters needed for adequate 
model performance for regulatory purposes.  Therefore, after evaluating several options, the 
participants settled on the use of a probabilistic roll-forward approach in the maintenance 
demonstration.   

As general guidance, EPA staff has stated that this maintenance demonstration should show 
a 90% or greater probability of complying with the NAAQS each year during the 
maintenance planning period. 
 
 
Probabilistic Roll-Forward Modeling / Maintenance Demonstration 
 
Because the Turnagain site exhibits the highest CO concentrations in the monitoring 
network, a regression analysis of observed second 8-hour maximum CO concentrations at 
this site was performed.§

 

  Using commonly accepted statistical techniques, the CO 
regression line and upper-bound 90th percentile prediction interval were computed.  In 
theory, 90% of observed second maximum concentrations should fall below this interval.  
The upper-bound 90th percentile prediction interval values for 2007 serves as the design 
value (DV).   

A nine square kilometer area surrounding the Turnagain site was identified and the 
emissions within this area were inventoried for base year 2007 and projected through 2023.  
(See Figure III.B.3-1 (a))  Conventional statistical methods were used to estimate the 
probability of complying with the NAAQS in the year 2007, the base year for the analysis.  
The “roll forward” technique, used in the previous maintenance demonstration, was used to 
estimate probability of complying with the standard in future years.  This technique relies on 
CO emissions projections for years 2008 through 2023 to help estimate the probability of 
complying with the NAAQS during this time period.  A more detailed description of the 
methodology used in this analysis can be found in the Appendix to Section III.B.6. 
 

                                                           
§ Although not shown here, a similar analysis was also performed on data from the Garden station.  Because 
Garden has lower CO concentrations than Turnagain, the computed probability of complying with the NAAQS 
is substantially higher at Garden than Turnagain.  Thus, Turnagain provides a more rigorous analysis with 
regards to the likelihood of a future violation.   
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The probabilistic roll-forward procedure consists of 5 basic steps: 
 

1. Compute the base year 2007 DV using the 90th

2. Compile the 2007 base year CO inventory and determine the quantity of emissions 
generated in the nine square kilometer area surrounding the Turnagain monitoring 
station during a 24-hour “design day.”  A design day is defined as a winter weekday 
when a CO violation is most likely to occur.  Emission modeling assumptions (i.e. 
ambient temperature, traffic activity, etc.) reflect conditions on the design day. 

 percentile prediction interval from 
Turnagain station CO data. 

3. Using the roll-forward technique, the computed 2007 DV and assumed background 
CO concentration, determine the emission reduction required to achieve attainment 
or, conversely, the increase in emissions that can occur and still maintain attainment 
of the NAAQS at Turnagain. 

4. Using the roll-forward equation, compute the quantity of emissions that can be 
generated within the Turnagain site area on a design day and still remain in 
compliance with the NAAQS. 

5. Using the best available data and assumptions regarding growth in population, 
vehicle miles traveled and trip starts within the nine kilometer square area 
surrounding the Turnagain site, project the quantity of CO emissions generated on a 
design day in 2009, 2011, 2013, 2015, 2017, 2019, 2021, and 2023 to assess whether 
compliance of the NAAQS will be maintained throughout the 2008-2023 
maintenance plan period with a 90% probability or greater. 

 
A description of how this procedure was applied in the nine square kilometer area 
surrounding the Turnagain monitoring station follows. 
 
 
Step 1: Computation of 2007 DV for Turnagain Monitoring Station 
 
The probabilistic approach referred to above was used to compute the DV for the Garden 
and Seward Highway monitors.  Results of the statistical procedure employed to compute 
the DV for the Garden station are illustrated in Figure III B.6-1.  The computed 2007 DV is 
7.23 ppm. 
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Figure III.B.6-1 
Computation of Probabilistic DV for 2007 from  
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Step 2: Computation of Micro-area Emission Inventory for Turnagain Station 
 
A gridded emission inventory comprised of the 200 one-kilometer square grids that make-up 
the Anchorage bowl was prepared for base year 2007.  The mobile source portion of these 
inventories was based on transportation activity outputs (e.g., volumes, speeds, number of 
trip starts) from the Anchorage Transportation Model.  

 

These estimated transportation 
activity levels were used in conjunction with a “hybrid” MOBILE6 emission factor model to 
estimate mobile source CO emissions.  MOBILE6 was used to estimate on-road travel 
emissions and locally-developed cold start emissions data from two studies conducted by 
Sierra Research were used to estimate warm-up idle emissions.  MOBILE6 was run with 
supplemental FTP speed correction factors disabled to better simulate winter season driving 
behavior in Alaska.  The Sierra Research studies used as the basis for mobile source 
modeling are discussed in more detail in Section III.B.3. 

The Anchorage Transportation Model was also useful in providing key information for the 
area source inventory.  The transportation model provided estimates of demographic 
parameters (population, employment, and housing stock) for each of the grids that were 
utilized to estimate area source activity (e.g. non-road sources, space heating, industrial 
activity, and electricity generation, fireplace and woodstove emissions).  For example, the 
quantity of CO emitted from fireplace and woodstoves in a specific grid was proportional to 
the number of households in that grid.  Other area source types, like commercial space 
heating emissions, were assumed to be a function of the amount of employment in each grid. 
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A micro-area inventory for the nine square kilometer area surrounding the Turnagain 
monitor was compiled by summing the CO emission estimates from each of the nine grid 
cells that comprise the area.  CO emissions are summarized in Table III.B.6-2.   

 
 

Table III.B.6-2 

Estimated Year 2007 CO Emissions in Nine Square Kilometer Area Surrounding  
the Turnagain Monitoring Station (emissions in tons per day) 

Motor Vehicles 
Fireplace or 
Woodstove Space Heating Other 

TOTAL 
CO EMISSIONS 

4.42 0.62 0.28 0.70 6.01 
 
 
Step 3: Use Roll-Forward Equation to Calculate Allowable Emission Increase at 
Turngain Station  
 
The roll-forward equation can be used to compute the amount that CO emissions can be 
increased and still maintain compliance with the NAAQS.  The equation is written as 
follows:‡‡‡
 

  

  % allowable emission increase = 100x
bkgDV

DVNAAQS
−
− = 1000.9 x

bkgDV
DV

−
−  

 
In the equation above the DV was computed in Step 1 to be 7.23 ppm but the background 
concentration (bkg) has not yet been defined.  Note, that the background value yielding the 
least allowable percentage increase in emissions is zero.  Thus the most conservative 
assumption for computing allowable emissions is a background value of zero.  This was 
utilized in this maintenance demonstration.  The allowable increase in emission in the 
Turnagain area from base year 2007 is calculated as follows: 
 
 

% allowable emission increase = 100
0.023.7

23.70.9 x
−
− = 24.5% 

 
Thus, in the Turnagain area, emissions can increase from 2007 levels by 24.5% and still 
maintain a 90% probability of compliance with the NAAQS.   
 
 
Step 4: Calculate Quantity of CO Emissions that can be Generated in the Nine Square 
Kilometer Area Surrounding the Turnagain Station and Still Attain the NAAQS  
 
If the allowable emission increase at each monitoring station is known from Step 3, the 
quantity of CO that can be emitted in the nine square kilometer area surrounding the 
Turnagain station and still meet compliance with 90% probability can be determined from 
the 2007 micro-inventory.  The result of this computation is shown in Table III.B.6-3.  
 

                                                           
‡‡‡ Note that the value assumed for the NAAQS in this equation is 9.0 ppm when in fact 8-hour CO 
concentrations below 9.5 ppm meet the NAAQS.  This lends an added margin of safety to the computation. 
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Table III.B.6-3 

 
Allowable Emissions in the Nine Square Kilometer Area Surrounding the 

Turnagain Monitoring Station 
(Maintain >= 90% Probability of Compliance) 

2007 Emissions 
(tons per day)  

Allowable Emission 
Increase 

Allowable Emissions 
in 9 km2

(tons per day) 

 Area surrounding Turnagain 
Monitoring Station 

6.01  24.5% 7.48 
 
 
Step 5: Prepare CO Emission Projections for 2008-2023 and Assess Prospects for 
Continued Compliance with the NAAQS  
 
Prospects for continued compliance with the NAAQS during the 2008-2023 maintenance 
plan period were assessed by preparing emission projections for a design day in 2009, 2011, 
2013, 2015, 2017, 2019, 2021 and 2023.  The Anchorage Transportation Model was run for 
analysis years 2007, 2017, and 2027.  Although mobile and area source activity levels in 
intervening years were interpolated, mobile source emission factors were estimated by 
running MOBILE6 for each and all years evaluated.  Depending on the type of source, area 
source activity levels were projected to grow in proportion with housing stock and/or 
employment.   
 
As was the case with the 2007 base year runs, MOBILE6 was run with supplemental FTP 
speed correction factors disabled to better reflect winter driving behavior in Anchorage.  
MOBILE6 was run with the assumption that the I/M Program will change from a four year 
new car exemption to a six year exemption in January 2010. 
  
Cold start / warm-up idle emissions were estimated using data collected by Sierra Research 
in testing programs conducted in 1998-1999 and 2000-2001.  These data provide a 
“snapshot” of warm-up idle emission rates in the year 2000.  The effect of new emission 
control technology and fleet turnover on future emissions was estimated by running 
MOBILE6 at 2.5 miles per hour and computing the emission rate in grams per hour.‡‡ 

 

 The 
relative change in this MOBILE6 idle emission rate relative to the year 2000 was applied to 
the Sierra Research data to project idle emission factors through 2023.   

Data collected by Sierra Research indicate block heater usage reduced emissions by 86 
grams per cold start in the year 2000.  In order to estimate block heater benefits in the future, 
the benefit in the year 2000 was discounted in proportion with the overall decline in idle 
emissions predicted by MOBILE6 (i.e., as idle emissions decline, the absolute benefit of 
plugging-in a block heater also declines).  For example, the plug-in benefit falls from 86 
grams in 2000 to 43 grams per cold start in 2013.   
 
Any CO reductions that might result from enhancements to the primary control measures 
discussed in Section III.B-5 (i.e., I/M, air quality public awareness, rideshare/vanpooling, 
transit marketing) have been ignored in these emission and compliance projections.  
Although the MOA and ADEC intend to continue and enhance current efforts to increase 
                                                           
‡‡ This method of estimating idle emissions is recommended in the Users Guide to MOBILE6. 
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plug-in rates among motorists, plug-in rates were conservatively assumed to remain at year 
2007 levels throughout the maintenance plan period.  Anticipated growth in vanpooling and 
transit ridership has also been disregarded.  This provides an added measure of conservatism 
to the computations. 
 
Figure III.B.6-3 shows projected emissions and prospects for continued compliance with the 
NAAQS at the Turnagain station.  In theory, the probability of maintaining compliance with 
the NAAQS in any given year is 90% or greater if emissions remain below the allowable 
emission levels identified in the figure. 
 
 

Figure III.B.6-3  Compliance Prospects at the Turnagain Station through 2023  
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Conclusions Regarding Long-Term Prospects for Compliance with the CO NAAQS in 
Anchorage 
 
The preceding analysis suggests there is a very high probability of continued compliance 
with the CO NAAQS.  Anchorage has not violated the NAAQS since 1996 and no 
exceedances have been measured since 2001.  During the period 2008-2023, the estimated 
probability of complying with the NAAQS is 99% or higher each year.   
 
An additional analysis was performed (see Appendix to Section III.B.6) to see how sensitive 
the compliance projections were to assumptions about the growth in emissions over time and 
the effect of eliminating the I/M Program.  This sensitivity analysis examined a “worst case” 
scenario in which: 
 

(1) the growth in vehicle travel in the Turnagain area will be three times greater than 
projected (vehicle travel would increase by 12% between 2007 and 2023 instead of 
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the 4% assumed); 
 

(2) there will be a 2% per annum growth in wood heating among households in the 
Turnagain area resulting from high natural gas prices. 

 
Using these substitute assumptions, CO emissions were re-estimated for the 2008-2023 
period and the resultant probabilities of complying with the NAAQS were re-computed.  
Even with the assumed higher rates of growth in vehicle travel and wood burning, CO 
emissions continue to decline and the probability of compliance remains at 99% each year 
through 2023 or higher . 
 
The sensitivity analysis provides additional confidence that there is a high likelihood that 
Anchorage will remain in compliance with the NAAQS even if future growth in vehicle 
travel and wood burning is more rapid than anticipated in the projections presented earlier. 
 
 
Impact of Expanding I/M Testing Exemptions on Other Criteria Pollutants 
 
Section 110(l) of the Clean Air Act states: 
 

Each revision to an implementation plan submitted by a State under this Act shall be 
adopted by such State after reasonable notice and public hearing.  The Administrator 
shall not approve a revision to a plan if the revision would interfere with any applicable 
requirement concerning attainment and reasonable further progress (as defined in 
section 171), or any other applicable requirement of this Act. 

 
A review of EPA’s Green Book§§§

 

 shows that, with the exception of CO, Anchorage has 
not been classified as nonattainment for any of the criteria pollutants, including: ozone,  
PM-2.5, PM-10, sulfur dioxide, nitrogen dioxide and lead.  It should be noted, that unlike 
Fairbanks, PM-2.5 concentrations in Anchorage are well below the current 24-hour and 
annual NAAQS.  

 

                                                           
§§§ http://www.epa.gov/oar/oaqps/greenbk/index.html 
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III.B.7  Contingency Plan 
 
Section 172(c)(9) of the CAAA requires individual nonattainment plans to “provide for the 
implementation of specific measures to be undertaken if the area fails to make reasonable 
further progress, or to attain the national primary ambient air quality standard by the 
(applicable) attainment date . . . .”  It further states that such contingency measures shall be 
structured to take effect, if triggered, without any further action by the State or EPA.   
 
Because the ethanol-blended gasoline program was a control measure in the previous 
Anchorage attainment plan, it must be included as a contingency measure to be implemented 
if needed to address future violations of the CO NAAQS. 
 
In addition, a number of other control measures are included in the contingency plan for 
possible implementation.  The menu of control measures available for implementation and 
the projected amount of time needed for implementation after being triggered by a violation 
of the NAAQS is listed in Table III.B.7-1.   
 
In the event monitoring data indicate that a violation of the ambient CO standard has 
occurred, Anchorage would examine the data to assess the spatial extent (i.e., hot spot 
versus region), severity and time period of the episode as well as trends over time.****

 

  
Based on this information, Anchorage, in consultation with ADEC, would determine which 
measure or measures in Table III.B.7-1 to implement.   

Table III.B.7-1 
 

Menu of Anchorage Contingency Measures 

Contingency Measure Projected Time Necessary 
for Implementaton 

Increase public awareness and education, transit, carpool and 
vanpool promotion efforts 

6 to 12 months 

Curtail or limit use of fireplaces, wood stoves and other wood 
burning appliances when high CO is predicted 

6 to 12 months 

Promote increase in transit ridership among commuters by 
offering reduced fares, or free transit fares for employees of 
companies that contribute to subsidy. 

12 to 24 months 

Reinstate block heater installation subsidy 12 to 24 months 

Reinstate ethanol-blended gasoline 12 to 24 months 
 
The schedule for completing the above process would allow one month for data analysis and 
control measure selection once the data are validated.  The time required for control measure 
implementation would depend on the measure(s) selected, but in no case would extend 
beyond 24 months of the violation.  If inventory revisions in future years indicate the 
probability of attainment will drop below a 90% confidence interval, Anchorage would 
                                                           
**** For example, if the CO violation(s) occurred in a residential area during evening hours and was 
associated with elevated PM-2.5, it might implicate residential wood heating as important factor in the 
violation.  Thus, it might be appropriate to implement a curtailment or restriction of fireplace and wood stove 
use when high CO episodes are predicted.   
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conduct a similar analysis and consultation process with ADEC to select and implement the 
appropriate control measure or measures.  Once implemented, Anchorage will track 
monitoring data and determine in consultation with ADEC whether additional controls are 
needed. 
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III.B.8  Anchorage Emergency Episode Plan 
 
The CAAA section 127 (42 U.S.C. 7427) requires that all state implementation plans 
include measures to provide public notification when the NAAQS has been exceeded, advise 
the public of the health hazards associated with the pollution, and enhance public awareness 
of the measures that can be taken to reduce air pollution.  The MOA air pollution episode 
plan is outlined in municipal code and meets the requirements of Section 127 (42 U.S.C.  
7427).  Local ordinance AMC 15.30.060 requires the director of the MOA Department of 
Health and Human Services to publish and distribute copies of an Air Pollution Episode 
Plan that prescribes the specific actions to be taken at each stage of notification.  The plan 
was developed and published by the MOA in October 1993 and adopted by reference under 
AMC 15.30.06. Copies of the plan are available from the MOA, Department of Health and 
Human Services.  A copy of AMC 15.30 is included in the Appendix to Section III.B.8. 
 
Three levels of notification are outlined in AMC 15.30.060 related to the level of air 
pollution predicted or measured in the air.  For CO these levels are as follows: 
 

• Level 1 – Alert – Declared when the 8-hour average CO concentration has reached or 
is predicted to reach 9 ppm. 

• Level 2 – Warning – Declared when the 8-hour average CO concentration has 
reached or is predicted to reach 15 ppm. 

• Level 3 – Emergency – Declared when the 8-hour average CO concentration has 
reached or is predicted to reach 30 ppm. 
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III.B.9  Assurance of Adequacy 
 
Under the CAAA Section 110(a)(2)(E) (42 U.S.C.  7410(a)(2)(E)) each SIP must provide 
the necessary assurances that the State or the local government designated by the State for 
such purposes (e.g., MOA), will have "adequate personnel, funding, and authority" under 
State or (as appropriate) local law to carry out the SIP.  The CAAA also states that the SIP 
must provide necessary assurances that, where the State has relied on a local government for 
the implementation of any plan provision, the State retains responsibility for ensuring 
adequate implementation of such plan provisions.  
 
Local Legal Authority  
 
The State of Alaska has delegated authority for air pollution control within the Municipality 
to MOA under AS 46.14.400 (formerly AS 46.03.210).  AS 46.03.210 allowed local 
municipalities to establish air pollution control programs within their jurisdictions by August 
5, 1974.  In the MOA, air pollution control powers are exercised under the South Central 
Clean Air Ordinance, codified in Anchorage Municipal Code (AMC), Chapters 15.30 and 
15.35.  A copy of AS 46.14.400 is included in Volume III, Appendix to Section II, and 
copies of AMC 15.30 and 15.35 are included in Volume III, Appendix to Section III.B.8.  
 
AS 46.14.400, AS 28.10.041(a)(10), and AS 29.04 authorize the MOA to implement a 
motor vehicle emissions inspection program.  The MOA Assembly initially enacted the 
authority for the MOA I/M program in March 1984 in local ordinance AMC 15.80.  As 
noted in Section III.B.5, the Anchorage Assembly repealed AMC 15.80 effective no later 
than December 31, 2009.  AMC 15.80 is included in the Appendix to Section III.B.9. 
 
The State, however, retains the authority in Alaska Statutes and regulation to re-implement 
I/M and/or oxygenated fuels in Anchorage as contingency measures if it becomes necessary 
to address a future violation of the NAAQS.  Copies of AS 28.10.041 and AS 29.04 are in 
the Volume III Appendix to Section II. 
 
Adequate Local Personnel and Funding  
 
Air quality monitoring and planning in Anchorage is performed by the Municipal 
Department of Health and Human Services (DHHS).  These functions are currently 
supported by revenues from I/M Program Certificate of Inspection fees and an annual 
Section 105 grant from EPA.††††

                                                           
†††† In 2007, air quality program activities in DHHS were supported with $323,000 in I/M Program revenues 
and with a $135,195 EPA Section 105 grant. 

  The overall budget and staffing level of the air quality 
program is reviewed annually by the MOA Administration and by the Anchorage Assembly.  
This process provides a means to address needs on a timely basis, consistent with 
requirements outlined in the Municipal charter and ordinance.  
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III.B.10  Motor Vehicle Emissions Budget 
 
Before any regional transportation plan can be adopted or amended, the emissions from the 
transportation network proposed in the plan must be shown to be less than the motor vehicle 
emission budget established in the SIP.  The motor vehicle emissions budget presented here 
applies during the period 2008 and beyond, unless changed in an EPA-approved SIP. 
 
Motor Vehicle Emission Budget Inventory Area 
 
The motor vehicle budget is compiled on an area-wide basis.  The area encompassed by 
“expanded inventory boundary” noted in Figure III.B.10-1 will be used to establish the 
emission budget.  Future conformity determinations will evaluate emissions in this same 
area. 
 
 

Figure III.B.10-1  Expanded Emission Inventory Area Used to Compute Emission Budget 
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Methodology Used to Establish Motor Vehicle Emission Budget 
 
In a manner similar to that used in the compliance demonstration discussed in III.B.6, the 
roll-forward approach was used to compute the regional motor vehicle emissions budget for 
the expanded emission inventory area described in Figure III.B.10-1.  The emission budget 
is based on estimated emissions within the boundary of this area during the 2007 base year.  
As was the case in the maintenance demonstration presented in Section III.B.6, it can be 
shown that total emissions within the inventory area can increase from 2007 levels because 
there was a greater than 90% probability of meeting the NAAQS at 2007 levels.  In other 
words, CO emissions can increase somewhat from 2007 levels and the probability of 
compliance would still be greater than 90%.  The roll-forward computation is used to 
determine how much the CO emission sources can increase within the inventory area and 
still maintain compliance with the NAAQS.  This amount is the “total CO emission budget.” 
Because some of these emission are from sources other than motor vehicles (aircraft, wood 
heating, etc.), the budget “available” for motor vehicle emissions will be less than the total 
budget.  
 
The process for determining the motor vehicle emission budget for base year 2007 is 
described below. 
 
1. Use roll-forward method to compute total CO emission budget from 2007 area-wide 

emission inventory and computed 2007 design value (DV). 
 
Area-wide CO emissions (2007) = 101.0 tons per day 
2007 DV = 7.23 ppm  
Allowable increase in area-wide emissions = 100

0.023.7
23.70.9 x

−
− = 24.5% 

 
Total CO emissions budget = (1+0.245) x 101.0 = 125.8 tons per day 
 

2. Estimate 2007 motor vehicle budget by subtracting other “non-motor vehicle emissions” 
from total allowable area wide emissions. 
 

Ted Stevens Anchorage International Airport Operations 12.4 

Merrill Field Airport Operations 0.7 

Wood burning – fireplaces and wood stoves 6.2 

Space heating – natural gas 3.8 

Miscellaneous (railroad, marine, snowmobiles, snow 
removal, portable electrical generators, welding, etc.) 9.3 

Point sources (power generation, sewage sludge incineration) 1.3 

TOTAL NON MOTOR VEHICLE EMISSIONS 33.7 tons per day 

 
2007 Motor Vehicle Emissions Budget = Total allowable emissions less non motor 
vehicle emissions = 125.8 – 33.7 = 92.1 tons per day 
 

The motor vehicle emission budget for the years covered by the maintenance plan, 2008-
2023, will shrink over time because emissions from other non motor vehicle sources are 
expected to grow during this period.  Because emissions from all sources in the inventory 
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area cannot exceed the 125.8 ton per day limit, the amount of the budget available for motor 
vehicle emissions will decrease.  This is shown in Table III.B.10.1.  
 

Table III.B.10.1 
 

Motor Vehicle Emission Budget 

 

Stevens 
 Int'l 

Airport 
Merrill 
Field 

Wood  
Burning 

Space 
Heating 

Point  
Sources Other 

Non 
Motor 
Vehicle 
Sources 
TOTAL 

TOTAL CO 
EMISSION 
BUDGET 

MOTOR 
VEHICLE 
EMISSION 
BUDGET 

2007 12.4 0.7 6.2 3.8 1.3 9.3 33.7 125.8 92.1 
2008 12.7 0.7 6.3 3.8 1.3 9.3 34.1 125.8 91.7 
2009 13.0 0.7 6.4 3.8 1.3 9.4 34.6 125.8 91.2 
2010 13.3 0.7 6.4 3.8 1.3 9.5 35.0 125.8 90.8 
2011 13.6 0.7 6.5 3.9 1.3 9.5 35.5 125.8 90.3 
2012 13.8 0.7 6.5 3.9 1.3 9.6 35.9 125.8 89.9 
2013 14.1 0.8 6.6 3.9 1.3 9.6 36.4 125.8 89.4 
2014 14.4 0.8 6.7 3.9 1.3 9.7 36.8 125.8 89.0 
2015 14.7 0.8 6.7 4.0 1.3 9.8 37.3 125.8 88.5 
2016 15.0 0.8 6.8 4.0 1.3 9.8 37.7 125.8 88.0 
2017 15.3 0.8 6.8 4.0 1.3 9.9 38.2 125.8 87.6 
2018 15.8 0.8 6.9 4.0 1.3 10.0 38.8 125.8 87.0 
2019 16.2 0.8 6.9 4.0 1.4 10.0 39.4 125.8 86.4 
2020 16.7 0.8 6.9 4.1 1.4 10.1 40.0 125.8 85.8 
2021 17.2 0.8 7.0 4.1 1.4 10.1 40.6 125.8 85.2 
2022 17.6 0.9 7.0 4.1 1.4 10.2 41.2 125.8 84.6 
2023 18.1 0.9 7.0 4.1 1.4 10.3 41.8 125.8 84.0 
 

Note: Some rows may not total exactly because of rounding.  Totals are rounded to one significant digit 
beyond the decimal. 

 
Emission budgets for years beyond 2023, the end of the maintenance plan, shall be assumed 
to be 84.0 tons per day. 
 
 
Long Term Prospects for Meeting Conformity Budget 
 
A preliminary analysis of long term prospects for meeting the conformity budget were 
evaluated using the travel activity projections and transportation network assumptions 
contained in the current Long Range Transportation Plan.  The analysis suggests that, 
barring unanticipated major changes in population or employment growth, motor vehicle 
emissions from Anchorage transportation network will remain below the motor vehicle 
emission budget during the period 2008–2023.  Projected motor vehicle emissions are 
compared to the budget in Figure III.B.10.2. 
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Figure III.B.10-2.  Projected Motor Vehicle Emissions vs. Budget 2007 - 2023 
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Finding of Adequacy of Mobile Source Emissions Budget 
 
For an emissions budget to be found adequate by EPA, the revisions to the air quality 
control plan that establishes the budget must: 
 

• be endorsed by the Governor (or a designee); 
 

- Prior to submittal to EPA, this plan will be filed by the Lieutenant Governor as 
per state regulation. 

 
• be subject to a public hearing; 

 
- Prior to submittal to EPA, these plan revisions were the subject of a public 

hearing held in Anchorage on July 13th

 

, 2009.  The affidavit of oral hearing will 
be included in Appendix to Section III.B.10. 

• be developed through consultation among federal, State and local agencies; 
 

- Federal, state, and local agencies were consulted on the motor vehicle emissions 
budget.   (Note ADEC will update based on comments received). 

 
• be supported by documentation that has been provided to EPA ;  
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- This plan contains documentation supporting the motor vehicle emission budget.  
See Section III.B.3.  The CO emission inventory is included in the Appendix to 
Section III.B.3. 

 
• address any EPA concerns received during the comment period; 

 
The methodology presented in this section is consistent with the methodology employed 
in the previous Maintenance Plan, which was designed to address guidance received 
from EPA Region 10 staff, including:  

 
• clearly  identify and precisely quantify the revised budget; 

 
- This section clearly identifies the motor vehicle emissions budget for Anchorage. 

 
• show that the motor vehicle emissions budget, when considered together with all 

other emissions sources, is consistent with the requirements for continued 
maintenance of the ambient CO standard; 

 
- The motor vehicle emissions budget is established based on the Anchorage CO 

emission inventory.  The budget when considered with all other emission sources 
is consistent with the requirements for continued maintenance of the CO 
standard.   

 
• demonstrate that the budget is consistent with and clearly related to the emissions 

inventory and the control measures in the plan revision; 
 

- The motor vehicle emissions budget is established based on the Anchorage CO 
emission inventory and control measures included in the plan.   

 
• explain and document revisions to the previous budget and control measures, and 

include any impacts on point or area sources; and 
 

- The budget presented in this plan is an update of the budget established in the 
previous version of this plan.  A discussion of revisions to the control measures 
and impacts on point and area sources is included in section III.B.5 

 
• address all public comment on the plan’s revisions and include a compilation of 

these comments.  
 

- The response to comments received is included in the Appendix to Section 
III.B.10.  In addition, the Anchorage Assembly passed a resolution (2009-144) 
approving the plan revisions on May 26, 2009.  A copy of this resolution is also 
included in the same appendix. (Note ADEC will update based on comments 
received and Assembly action taken) 

 
 
Once a motor vehicle emissions budget is found to be adequate by EPA, emissions modeled 
from the transporation network reflected in the Anchorage Long Range Transportation Plan 
(LRTP) and Transportation Improvement Program (TIP) must be less than or equal to the 
motor vehicle emissions budget.  For projects not from a conforming TIP, the additional 
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emissions from the project together with the TIP emission must be less than or equal to the 
budget.  
 
 
Use of the Hybrid Model in Conformity Analysis 
 
Because a hybrid method, that relies on the use of MOBILE6 for modeling on road travel 
emissions and local emissions data to estimate idle emissions, it is necessary to clearly set 
out a means for agencies to compute emissions for use in TIP and project conformity 
determinations.   
 
On-road mobile source emission inventories typically are computed using emission factors 
generated by EPA’s latest vehicle factor model, MOBILE6 (version 6.2).  Unfortunately, 
MOBILE6 is limited in its ability to represent wintertime CO emission factors in cold-
weather communities.  That model fails to adequately treat two very common wintertime 
practices in Anchorage that significantly affect vehicle CO emissions: 
 
1. Extended initial idling of vehicles to warm them up prior to travel; and 

 
2. Use of block heaters to keep the engine warm while parked for long periods to aid in 

cold start driveability. 
 
To address these limitations, on-road mobile source emissions were computed using a 
hybrid methodology that combines actual measurements of warm-up idling and plug-in 
benefits with emission factors from MOBILE6.  This methodology is described in detail in 
Appendix to Section III.B.3. 
 
To address the subsequent use of this hybrid approach within the conformity process, the 
following steps are being incorporated into the conformity procedures for Anchorage 
transportation plans and projects.  The additional steps set out in this section are to be used 
in conjunction with the applicable requirements for conformity found in 18 AAC 50.700-18 
AAC 50.735 and Volume II - Sections III.I and III.J of this SIP. 
 
 
Regional Conformity Determination Methodology 
 
Analysis Years Required for Demonstration of Consistency with Emission Budget  
Transportation plans and programs must be shown consistent with the motor vehicle 
emission budget shown above.  Criteria and procedures for determining the consistency with 
the emissions budget are established in 40 CFR Part 93.118.  These regulations state that 
consistency with the motor vehicle emission budget must be demonstrated for  
 
• each year that the applicable emission plan specifically establishes a motor vehicle 

emission budget; 
• for the last year of the transportation plan’s forecast period; and 
• for any intermediate years as necessary so that the years for which consistency is 

demonstrated are no more than ten years apart. 
 
The conformity regulations state that “the regional emissions analysis may be performed for 
any years in the timeframe of the transportation plan provided they are not more than ten 
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years apart and provided the analysis is performed for the attainment year (if it is in the 
timeframe of the transportation plan) and the last year of the plan’s forecast period.”‡‡‡‡

 

  The 
regulations also state that consistency with the motor vehicle budget for other years “may be 
determined by interpolating between the years for which the regional analysis is performed.” 
Because Anchorage is a maintenance area that has already attained the CO standard, it will 
not be necessary to include the attainment year as an analysis year in future transportation 
plans.  Thus, for future transportation plans and programs in Anchorage, explicit conformity 
analysis, involving a separate run of the transportation model and computation of the CO 
emissions for that particular year, must be performed for the last year of the transportation 
plan, and any additional years necessary to ensure that explicit conformity demonstrations 
are performed no more than ten years apart.  Intervening years may be computed by 
interpolation to establish conformity with each year of the emission budget shown in Table 
III.B.10-2. 

Assumptions used in modeling analysis for conformity determinations must be consistent 
with those in the CO Maintenance Plan.  The attributes of the I/M Program must be reflected 
in modeling assumptions including the six year new car exemption that will be in place in 
2010.  With the exception of I/M, the primary measures included in the Plan (air quality 
public awareness, transit marketing, and the ridesharing and vanpooling program) are 
voluntary programs, their CO reduction benefits were disregarded in the analysis of 
Anchorage’s prospects for continued compliance with the NAAQS.  Therefore the CO 
reductions from those programs must also be disregarded in regional conformity analyses. 
 
Methodology Employed to Compute Emissions in Analysis Years 
 
The motor vehicle emission budget shown in Table III.B.10-1 was prepared using a “hybrid” 
method that combined locally collected idle test data with the MOBILE6 model run with 
supplemental FTP speed correction factors disabled.  This same hybrid approach was used 
to prepare the maintenance demonstration for the Turnagain area.  It will also be employed 
in future regional conformity analyses.   
 
This MOBILE6-based hybrid method provides a means to model the impact of extended 
initial idling of vehicles prior to travel and the use of “plug-in” heaters to keep the engine 
warm while parked for long periods to aid in cold start driveability.  Because the hybrid 
method used to estimate motor vehicle emissions in the MOA is unique and somewhat 
unconventional, it is necessary to delineate a method to compute emissions for use in future 
TIP and project-level conformity determinations. 
 
To address subsequent use of this hybrid approach within the conformity process, the 
following steps are being incorporated into the conformity procedures for the MOA 
transportation plans and projects.  The additional steps set out in this section are to be used 
in conjunction with the applicable requirements for conformity found in Volume II, Sections 
III.I and III.J of this plan and 18 AAC 50.700 – 18 AAC 50.720. 
 
The emission calculations of a project, program, or plan must be consistent with the 
methodology used to establish the motor vehicle emissions budget.  For regional emissions 
analyses (e.g., the LRTP or TIP) computations of mobile source emissions will use the same 
hybrid method used in developing the emission budget.  In a regional conformity 

                                                           
‡‡‡‡ See 40 CFR 93.118 d(2) 
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determination, mobile source emissions resulting from the plan or program must be 
compared to the applicable emissions budget established in the SIP.  All regionally 
significant projects must be specifically modeled in the conformity analysis. 
 
The computation of motor vehicle emissions relies on VMT, speed, and operating mode 
outputs provided by the Anchorage Transportation Model and post processing software.  
Currently, these post-processor outputs are utilized in a separate Excel spreadsheet model 
that contains MOBILE6 emission factors used to estimate travel emissions and idle emission 
factors that are based on local test data.  The user must provide estimates of average soak 
times, idle duration and plug-in rates by trip purpose.  Base year 2007 assumptions are 
shown in Tables III.B.10-2 (a-c).  These same assumptions should be used for other analysis 
years.  Any deviation from these assumptions should be discussed and approved through the 
interagency consultation process outlined in 40 CFR 93.105. 
 
Changes to the Anchorage Transportation Model may necessitate modifications in the 
manner in which regional mobile source emissions are calculated.  Significant changes 
should be documented and then discussed and approved through the interagency 
consultation process. 
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Tables II.B. 10-2(a-c) Assumptions Regarding Soak Times, Idle Duration and Plug-In 
Rates for Modeling Regional Conformity 
 

Table III.B.10.2(a) 
 

Assumptions for AM Peak Period (7 AM – 9 AM) 

Trip Type§§§§
Trip 

Origin  

Average Soak 
Time 

(hours) 

Average Idle 
Duration 
(minutes) 

% plugged 
in 

Proportion of Trips 
originating from 

home vs. 
other***** 

HB Work Home 12 7 20% 0.955 
  Other 5 3 0% 0.045 
HB Shop Home 12 7 10% 0.794 
  Other 1 1 0% 0.206 
HB School Home 12 7 20% 0.972 
  Other 0.5 1 0% 0.028 
HB Other Home 12 7 20% 0.798 
  Other 1 1 0% 0.202 
NHB Work Home NA NA 0% 0.000 
  Other 4 3 0% 1.000 
NHB Non-work Home NA NA 0% 0.000 
  Other 1 1 0% 1.000 
Truck Home NA NA 0% 0.000 
  Other 2 3 0% 1.000 

                                                           
§§§§ Trip types include:  HB Work = trips between home and work or vice versa, HB shop = trips between 
home and a shopping destination or vice versa;  HB School = trips between home and school or vice versa,  
HB Other = trips between home and some destination other than work, shopping or school or vice versa;  
NHB Work = trips between work and a destination other than home or vice versa; NHB non-work = trips 
between two locations that are neither work or home; and Truck = freight trips made by commercial trucking. 
 
***** The travel model provides information regarding the types a trip taken in a particular grid but does not 
specify whether they began and work, home, or other location.  For example, the travel model might estimate 
that 1,000 HB work trips began in a particular grid between 7 AM and 9 AM.  We do not know, however, 
whether these trips began at home or work.  For modeling purposes, we assume that 95.5% of these trips began 
at home and would therefore have an average soak time of 12 hours, an idle duration of 7 minutes and 20% 
would be plugged in.  The remaining 4.5% of these trips we assume began at work with shorter soak (5 hours) 
and idle times (3 minutes) than home.  The plug-in rate at work is assumed to be zero.  These assumptions are 
based on an analysis of Anchorage Home Interview Survey data. 
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Table III.B.10.2(b) 
 

Assumptions for Off Peak Periods (9 AM – 3 PM, 6 PM – 7 AM) 

Trip Type 
Trip 

Origin 

Average Soak 
Time 

(hours) 

Average Idle 
Duration 
(minutes) 

% plugged 
in 

Proportion of Trips 
originating from 
home vs. other 

HB Work Home 3 3 10% 0.500 
  Other 5 3 0% 0.500 
HB Shop Home 1 1 0% 0.500 
  Other 0.5 1 0% 0.500 
HB School Home 2 2 0% 0.500 
  Other 0.5 1 0% 0.500 
HB Other Home 2 2 5% 0.500 
  Other 1 1 0% 0.500 
NHB Work Home NA NA 0% 0.000 
  Other 3 2 0% 1.000 
NHB Non-work Home NA NA 0% 0.000 
  Other 1 1 0% 1.000 
Truck Home NA NA 0% 0.000 
  Other 2 1 0% 1.000 

 
 

Table III.B.10.2(c) 
 

Assumptions for PM Peak Periods (3 PM - 6 PM) 

Trip Type 
Trip 

Origin 

Average Soak 
Time 

(hours) 

Average Idle 
Duration 
(minutes) 

% plugged 
in 

Proportion of Trips 
originating from 
home vs. other 

HB Work Home 3 3 10% 0.500 
  Other 5 3 0% 0.500 
HB Shop Home 1 1 0% 0.500 
  Other 0.5 1 0% 0.500 
HB School Home 2 2 0% 0.500 
  Other 0.5 1 0% 0.500 
HB Other Home 2 2 5% 0.500 
  Other 1 1 0% 0.500 
NHB Work Home NA NA 0% 0.000 
  Other 3 2 0% 1.000 
NHB Non-work 

 
Home NA NA 0% 0.000 

  Other 1 1 0% 1.000 
Truck Home NA NA 0% 0.000 
  Other 2 1 0% 1.000 
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Project-Level Conformity Methodology 
 
In project-level analysis, conformity determinations cannot be made by comparing localized 
project emissions to a regional emissions budget.  Instead, a project-level conformity 
analysis consists of performing hot-spot dispersion modeling to determine whether a project 
will cause or contribute to any new violations of ambient standards or increase the frequency 
or severity of existing violations.  This hot-spot modeling requirement applies to non-
attainment and maintenance areas for each pollutant.  Thus, in Anchorage, hot-spot CO 
modeling must be performed in project-level conformity determinations.  Inputs to the hot-
spot modeling include link-specific vehicle emission factors for roadway segments in the 
project vicinity.  For project-level analyses, these emission factors will be developed in one 
of two ways, depending on the type of project. Through the interagency consultation 
process, a project will be put into one of two tracks as follows: 
 
1. Projects that do not significantly impact off-network emissions (e.g., projects that are 

not likely to affect the amount of initial idling and/or engine block heater use in the 
project area) will follow a more routine approach to computing emission impacts using 
MOBILE6 with supplemental FTP speed correction factors disabled.  Off-network 
emissions will not be directly modeled in the analyses of these projects, as they do not 
change as a result of the project. For these types of projects, off-network emissions are 
accounted for in the background concentration input in CAL3QHC.   

 
2. Those projects that do significantly impact off-network emissions (e.g., projects that are 

likely to affect the amount of initial idling and/or engine block heater use in the project 
area) will follow a process that incorporates both the off-network emissions and the on-
road “traveling” emissions.  This will require a hybrid approach similar to that used in 
developing the emission budget and adapted to represent roadway link-specific emission 
factors in the vicinity of the project.  

 
The interagency consultation process will be the key means of ensuring that projects are 
placed in the correct track for calculation of emission impacts.  The interagency consultation 
process will also be important in ensuring that appropriate analyses of project emission 
impacts are conducted under the two scenarios listed above.  Moreover, it is important that 
the interagency process be used to develop guidance so that consistent methodologies are 
utilized in project-level analyses.  Hot spot modeling is often required in project-level 
conformity determinations.  When possible, the interagency consultation process should be 
used to develop written guidance regarding modeling inputs and assumptions and these 
assumptions should be consistent with those employed in the maintenance demonstration in 
this Plan.†††††  

 

As always, conformity determinations will be subject to the applicable 
public review requirements. This provides the public an opportunity to comment on the 
approach that is taken for the conformity determination for each plan, program, and project. 

Unless otherwise approved through interagency consultation, the CO background value to 
be employed in hot spot modeling is 5.1 ppm for a one-hour average or 3.6 ppm for an  
8-hour average.  These values should be used to model CO emissions in 2008.  Background 
concentrations are expected to decline over time in relation to anticipated future reductions 
in CO emissions.  To estimate background concentrations for future years, the 2008 

                                                           
††††† As noted earlier, this means disregarding the CO reduction benefits of air quality public awareness, 
transit marketing, and the ridesharing and vanpooling programs.. 
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background concentration should be adjusted downward in accordance with CAL3QHC 
modeling guidance.  A detailed discussion on how the 2008 background concentration was 
derived can be found in the Appendix to Section III.B.10.  
  
General Conformity 
 
For projects requiring general conformity determinations, it is also important to consider the 
impacts of off-network motor vehicle emissions (e.g., idle emissions).  Interagency 
consultation shall be used to determine whether off-network mobile source emissions are 
significant and what analysis of these emissions is appropriate for determining general 
conformity.  An example of a project of this type is an airport expansion. 
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III.B.11  Redesignation Request 
 
On February 18, 2004 the State of Alaska submitted a request to the EPA that Anchorage be 
redesignated from a serious nonattainment area to an attainment area.  Section 107(d)(3)(E) 
of the CAAA requires the U.S. EPA administrator to make five findings prior to granting a 
request for redesignation: 
 
1. The U.S. EPA has determined that the NAAQS has been attained; 
2. The applicable implementation plan has been fully approved by U.S. EPA under section 

110(K); 
3. The U.S. EPA has determined that the improvement in air quality is due to permanent 

and enforceable reductions in emissions; 
4. The U.S. EPA has fully approved a maintenance plan, including a contingency plan, for 

the area under Section 175A, which includes as contingency measures all contingency 
measures that were contained in the most recently approved State Implementation Plan; 

5. The U.S. EPA has fully approved a maintenance plan, including a contingency plan, for 
the area under Section 175A, which includes as contingency measures all contingency 
measures that were contained in the most recently approved State Implementation Plan. 

 
The information necessary for EPA to make these five findings was as follows: 
 
Attainment of the Standard 
 
According to EPA guidance, the demonstration of attainment with the CO standard must 
rely on three complete, consecutive years of quality-assured air quality monitoring data 
collected in accordance with 40 CFR 50, Appendix K.  The Anchorage CO nonattainment 
area did not experience any violations of the NAAQS during the three-year period, 2000-
2002, prior to submission of the redesignation request.  (‡‡‡‡‡ 
 

 

Approved Implementation Plan 
 
As discussed in Section III.B.1, the department revised its State Implementation Plan in 
response to the moderate nonattainment designation in 1994.  When Anchorage was unable 
to achieve attainment by the 1995 deadline, the department submitted revisions to meet the 
requirements of its serious nonattainment redesignation.  The attainment plan revisions were 
approved through the AMATS process, incorporated into state regulations and submitted to 
EPA for findings of adequacy and budget approvals.  The attainment plan became effective 
on October 18, 2002. 
 
Permanent and Enforceable Emission Reductions 
 
CO reductions leading to attainment of the federal standards are the result of local control 
actions that were implemented beginning in 1978.  Additionally, the MOA adopted the I/M 
technician training and certification program contingency measure in the moderate plan as 
backup should violations occur.   This measure was triggered in 1996.  Section III.B.5 
contains an expanded discussion of existing control action implementation.  Section III.B.6 
contains a discussion of long-term prospects for attainment aided by the reductions resulting 
                                                           
‡‡‡‡‡ The period without a violation now extends through 2008.  An expanded discussion of Anchorage CO 
air quality data is included in Section III.B.3. 
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from the continued implementation of the vehicle inspection and maintenance program, the 
Rideshare and Vanpooling program, and engine block heater program.   
 
Section 110 and Part D Requirements 
 
Section 110 and Part D of the CAAA address implementation of SIPs and SIP requirements 
for nonattainment areas.  EPA’s finding of adequacy and budget approval of the MOA 
Serious Area SIP on October 18, 2002, demonstrates compliance with the Section 110 and 
Part D requirements. 
 
Approved Maintenance Plan 
 
The department in conjunction with the MOA submitted the Maintenance Plan concurrently 
with the redesignation request.  The department requested that EPA expeditiously review the 
Plan and, if determined to meet the provisions of the CAAA, approve the Maintenance Plan 
as a part of the redesignation process. This request was approved by EPA effective July 23, 
2004 (64FR 34935).     
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The State of Alaska’s State Air Quality Control Plan Volume III, Appendix to Volume II of this 
plan, is amended to include the following documents: 
 
Volume II, Section II is amended to include the following document: 
 
 • 2009 Memorandum of Understanding between the Alaska Department of Environmental 

Conservation and the Municipality of Anchorage for Air Pollution Control, dated {Insert 
Date for 2009 Memorandum}  

 
Volume II, Section III.A Statewide Carbon Monoxide Control Program, Appendix III.A is 
amended by removing the following regulations: 
 

• 18 AAC 52 Emissions Inspection and Maintenance Requirements for Motor Vehicles, as 
amended through May 17, 2008; and 

 
replacing them with the following regulations currently under public review and comment: 
 

• 18 AAC 52 Emissions Inspection and Maintenance Requirements for Motor Vehicles, as 
amended through {Effective Date of Regulations}.   

 
Volume II, Section III.B Anchorage Transportation Control Program, adopted by the Anchorage 
Assembly May 26, 2009, and adopted into the State Air Quality Control Plan {Effective Date of 
Regulations} is amended as follows: 
 

• Appendix III.B.1 is amended by adding the following document: 
 
 · Anchorage Assembly Resolution No. 2009-144, dated May 26, 2009, a resolution of 

the Municipality of Anchorage adopting the Anchorage Carbon Monoxide 
Maintenance Plan.    

 
• Appendix III.B.3 is amended by adding the following document: 
 
 · Anchorage 2007 Carbon Monoxide Emission Inventory and 2007-2023 Emission 

Projections, prepared by the Municipality of Anchorage, dated April 2009.   
 
• Appendix III.B.6 is amended by adding the following document: 
 
 · Analysis of Probability of Complying with the National Ambient Air Quality 

Standard for Carbon Monoxide in Anchorage between 2007 and 2023, prepared by 
the Municipality of Anchorage, dated April 2009.  

 
• Appendix III.B.8 is amended by adding the following documents:  
 
 · South Central Clean Air Ordinances AMC 15.30 and 15.35.    
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• Appendix III.B.9 is amended by adding the following document: 
 
 · Municipality of Anchorage Ordinance No. 2008-84(S), adopted by the Anchorage 

Assembly July 15, 2008, which repeals Anchorage Assembly Ordinance No. 2007-
122(S), and reinstates Anchorage Municipal Code Chapter 15.80 Vehicle Inspection 
and Maintenance Program; Chapter 15.85 Requirements, Specifications, and 
Procedures for Motor Vehicle Emission Inspection and Maintenance (I/M) Program; 
and section 9.30.155E of this code.  

 
• Appendix III.B.10 is amended by adding the following document: 
 
 · Estimation of Background Carbon Monoxide Concentrations for Anchorage Project-

Level Conformity Analyses, no date. 
 

Note: After the close of the public comment period, Appendix III.B.10 will be amended to 
include the following documents:  
 

• Affidavit of Oral Hearing; and   
• Alaska Department of Environmental Conservation’s response to written and oral 

comments on the Anchorage Carbon Monoxide Maintenance Plan, dated {Insert Document 
Date}.   
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[Editor’s note: The following document is proposed for inclusion in Volume III (Appendices to 
the State Air Quality Control Plan), Appendix to Volume II. Section II. Air Quality Control 
Program, after the close of the public comment process.] 
 

Placeholder for: 
 

2009 Memorandum of Understanding between the Alaska Department of Environmental 
Conservation and the Municipality of Anchorage for Air Pollution Control,  

Dated {Insert Date of Memorandum} 
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[Editor’s note: The following document is proposed for inclusion in Volume III (Appendices to 
the State Air Quality Control Plan), Appendix III.A Statewide Carbon Monoxide Control 
Program, after the close of the public comment process.] 
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18 AAC 52 
 

Emissions Inspection and Maintenance Requirements for Motor Vehicles 
 

{Effective Date of Regulations} 
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Preface 
 
This document discusses the methodology used to prepare the base year 2007 CO emission 
inventory and emission projections for the 2007 – 2023 period covered by the Anchorage 
maintenance plan.  
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Introduction 

This document provides technical support and justification for the methods used to prepare the 
maintenance demonstration for Anchorage, submitted as a revision to the Alaska State Implementation 
Plan (SIP).   

As part of the plan revision, a comprehensive inventory of the sources of CO emissions for base year 
2007 was compiled.  Historically, violations of the CO NAAQS have occurred most often on winter 
weekdays, therefore a 24-hour inventory was prepared that reflects ambient temperatures, traffic 
volumes and other emission source activity levels experienced on a typical winter “design day” in 2007.  

In April 2007 an air quality conformity analysis was prepared when the Anchorage Long Range 
Transportation Plan was amended to include the Knik Arm Crossing.  The most recent population, 
employment, and land use assumptions and forecasts were used in the development of this analysis.  
Specific forecasts were developed for analysis years 2007, 2017 and 2027.  This demographic data was 
used to generate the 2007 base year CO inventory for the maintenance plan revisions.  In addition this 
data was used directly or interpolated to generate forecasts for 2009, 2011, 2013, 2015, 2017, 2019, 
2021 and 2023.  

The methodology employed to develop the 2007 base year emission inventory and projections through 
2023 was very similar to that employed to develop previous emission inventories for the CO attainment 
plan in 2000 and the maintenance plan in 2004.   

 

Inventory Boundary 

The Anchorage nonattainment area boundary was established in 1978.  Upon EPA’s approval of the 
maintenance plan in 2004, the area encompassed by this boundary became the maintenance area.  
The inventory boundary contains this maintenance area plus some additional area to the south and west 
where significant residential and commercial growth has occurred over the past two decades.  For this 
reason, the inventory area was expanded slightly to encompass areas not included in the nonattainment 
area.  The boundary of the maintenance area is shown along with the expanded inventory area in  
Figure 1.  The inventory area encompasses approximately 200 square kilometers of the Anchorage 
Bowl. 

 

19



Appendix to Section III.B.3 

     2

 Figure 1. 
Anchorage Maintenance Area Boundary with Expanded Inventory Area 
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Anchorage Transportation Model and Inventory Grid System 

The CO inventory was based in large part on traffic activity outputs from the Anchorage Transportation 
Model.  The Anchorage Transportation Model is used by AMATS* and the Municipality of Anchorage to 
evaluate transportation plans and programs.  It was validated against measured traffic volumes in base 
year 2002 and utilizes the latest planning assumptions to forecast future travel activity.. The model was 
developed using TransCAD travel demand modeling software.  Because TransCAD is a GIS-based 
model, post-processing software could be used to overlay a grid system on the inventory area.  The 
post-processor was used to disaggregate the inventory area into grid cells, each one square kilometer in 
size.  

Transportation activity estimates (e.g., vehicle miles of travel, number of trip starts, and vehicle speeds) 
were produced for each of the cells.  The grid location of every roadway link in the transportation 
network is known.  Thus, the attributes of a particular roadway link (e.g., traffic volume, speed, and prior 
travel time) could be assigned to a particular grid.  If a roadway link crossed the boundary between two 
or more grids, its attributes were assigned to the appropriate grid in relation to the proportion of the 
length of link contained in each grid.  In other words, if 80% of a roadway link lies within a particular grid, 
80% of the vehicle travel is assigned to that grid and 20% to the other grid.  

Demographic information (population, number of dwelling units, income, and employment information) is 
collected by census tract.  Because most census tracts in Anchorage are larger in size than the one- 
kilometer grids, the demographic characteristics of a particular grid had to be estimated from lower 
resolution census tract data.  If, for example, a particular census tract was comprised of three one 
kilometer grids, the population and employment in that census tract was divided equally among the three 
grids contained in the census tract.  This demographic information was helpful in developing gridded 
estimates of non-vehicular source activities, like wood burning and space heating where the amount of 
activity (i.e. wood burning or residential space heating) was assumed to be related to the number of 
dwellings in a grid.   

Emissions from other area sources such as Ted Stevens Anchorage International Airport, Merrill Field, 
marine vessel operations at the Port of Anchorage and railroad activity in the rail yard and haul routes 
were assigned to the grids where the activity takes place.  Similarly, emissions from point sources such 
as electrical power plants were assigned to the grid where the source is located. 

The Anchorage emission inventory grid system is shown in Figure 2. 

                                                      
* AMATS stands for Anchorage Metropolitan Area Transportation Solutions.  AMATS is the designated metropolitan planning 
organization for the Municipality of Anchorage.  It is responsible for prioritizing federal transportation funding.  It is also responsible 
for air quality planning in the Municipality. 
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 Figure 2 
Anchorage Inventory Grid System 
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Overview of Hybrid Emission Estimation Methodology 

Between 1997 – 2003, the Municipality of Anchorage (MOA), Fairbanks North Star Borough and Alaska 
Department of Environmental Conservation (ADEC) invested a great deal of effort quantifying the 
sources of CO emissions in Anchorage and Fairbanks, particularly those from cold starts and warm-up 
idling.  Sierra Research, working under contract with ADEC, performed cold temperature emission tests 
on 35 vehicles in Anchorage and Fairbanks during the winters of 1998-99 and 2000-2001.  This testing 
showed that cold start /warm-up idle emissions are a very important source of CO emissions and using 
engine block heaters is an effective way to reduce emissions.   

MOBILE6 alone would ordinarily be used to quantify vehicle emissions.  However, a conventional 
MOBILE6 approach to computing vehicle emission rates does not adequately address the emissions 
impact of extended warm-up idling at the beginning of a trip nor does it provide a means to estimate the 
emission reductions resulting from engine block heater use.  To address these limitations, a “hybrid” 
approach was developed to quantify motor vehicle emissions.  This hybrid approach utilizes idle 
emissions data generated from the Sierra Research emission testing 1 to estimate warm-up idle 
emissions while MOBILE6 is used to estimate the emissions that occur during the travel mode.   

The MOBILE6 model was run with supplemental speed (SFTP) correction factors disabled.  The 
purpose of the SFTP speed correction factors is to reflect the increase in emissions that occur during 
aggressive driving (e.g. hard accelerations and decelerations).  During the winter of 1999-2000, Sierra 
Research performed a study in Anchorage and Fairbanks that showed that winter driving in Alaska had 
almost none of the high speed, high acceleration rate driving that is represented by the SFTP speed 
correction factors. 2  For this reason, MOBILE6 was run with these correction factors disabled  

 

Time-of-Day Estimates of CO Emissions 

Separate estimates of mobile CO emissions were prepared for the morning commute (7 a.m. – 9 a.m.),  
the evening commute (3 p.m. – 6 p.m.) and combined off-peak periods (6 p.m. – 7 a.m. and 9 a.m. – 3 
p.m.).  These estimates relied on time-of-day activity estimates (e.g., number of trip starts and VMT) 
generated by the Anchorage Transportation Model.  A 24-hour inventory was compiled by summing the 
separate emission contributions from each time period.   

Activity estimates for non-vehicular sources were available on a 24-hour basis only, however.  Time-of-
day estimates had to be developed from these 24-hour values.  For some sources (e.g. airport, natural 
gas combustion), activity was assumed to be continuous throughout the day and emissions were 
apportioned accordingly.  Fireplace and wood stove usage is more likely to occur in the evening after 6 
p.m.  For this reason, 90% of all wood burning activity was assumed to take place during the off peak 
time period.   

Table 1 shows the specific time periods inventoried and gives examples of the types and levels of 
activity characteristic of those time periods.  (Note that the 2-hour AM peak comprises 8.3% of a 24-hour 
day, the 3-hour PM peak comprises 12.5% of the day, and the 19-hour off peak period comprise 79.2% 
of the day.) 
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Table 1. 
CO emission inventory time periods and apportionment of characteristic source activity 

% of activity occurring within each time period 

 
 

Source 
Category 

 
AM Peak. 

7 a.m. – 9 a.m. 
PM Peak. 

3 p.m. – 6 p.m. 

 
Off-Peak periods 
9 a.m. – 3 p.m. 
6 p.m. – 7 a.m.  

 

Comments 

motor vehicle idle and 
travel emissions 

From model 
(~16%) 

From model 
(~27%) 

From model 
(~57%) 

Travel activity 
higher in AM and 
PM peak periods

Residential wood 
burning 3.0% 7.0% 90.0% 

Most burning in 
evening 

space heating 8.3% 12.5% 79.2% 

Evenly 
distributed 
through day 

Ted Stevens Int'l 
Airport 8.3% 12.5% 79.2% 

Evenly 
distributed 
through day 

Merrill Field 8.3% 12.5% 79.2% 

Evenly 
distributed 
through day  

Miscellaneous / 
Other * 8.3% 12.5% 79.2% 

Evenly 
distributed 
through day  

Point Sources 8.3% 12.5% 79.2% 

Evenly 
distributed 
through day  

* Miscellaneous/other emissions are comprised largely of sources related to construction and  
   industrial activity like generator sets, welding activities, and pumps.  

 

Motor Vehicle Emissions  

A great deal of effort was devoted to developing a credible highway motor vehicle emissions inventory 
that reflected real world conditions and driver behavior in Anchorage.  Unlike the inventories prepared as 
part of previous air quality attainment plans, this inventory explicitly quantifies the CO emissions that 
occur during cold starts and lengthy warm-up idles that precede many vehicle trips.  Separate estimates 
were made of the emissions associated with the initial warm-up idle period and the after-idle, “on-road” 
trip period.  Sample calculations for warm-up idle emissions can be found in Attachment 1.  Attachment 
2 contains a sample calculation of “on-road” emissions along with copies of MOBILE6 input files used to 
compute on-road emission factors for analysis years 2007 and 2017. 

As discussed earlier, a hybrid approach utilizing locally-generated cold temperature idle emission data in 
combination with the MOBILE6 model was employed to compute motor vehicle emissions.  An essential 
element of this hybrid approach is the use of “thermal state tracking” to determine how warmed up a 
vehicle is at three critical points in the vehicle trip.  These three critical points and the important factors 
involved in computing the thermal state of the vehicles operating in each of these three points in the trip 
are described in Table 2. 

24



Appendix to Section III.B.3 

     7

 
Table 2. 

Factors involved in computation of thermal state of vehicle at critical points in a vehicle trip. 

Critical point in trip 
Factors involved in computation of  

thermal state of vehicle 
1. Immediately prior to start-up How long, and at what temperature the vehicle has 

been parked before it was started (i.e. length of 
cold soak) 

2. After warm-up idle, immediately 
prior to travel portion of trip 

Length of cold soak and subsequent idle  

3. During travel portion of trip 
(within grid of interest) 

Duration of prior cold soak and warm-up idle, 
length of trip (miles) and average speed. 

 

Intuitively, the effect of each of the three factors on the thermal state or degree of warmth of a vehicle is 
fairly obvious.  One would expect that vehicles that are parked for long periods of time would be in a 
colder thermal state than those parked for short periods; a long warm-up idle period would result in a 
warmer thermal state than a short idle; and long travel time at a high rate of speed would result in a 
warmer vehicle than a short trip at slow speeds.  An elaborate spreadsheet was developed that 
incorporates the results of the thermal state calculations described above along with post processor 
outputs from the Anchorage Transportation Model, outputs from the MOBILE6 model, warm-up idle 
emission data from research conducted in Anchorage and Fairbanks and from locally-derived 
information on driver idling behavior.  This spreadsheet allowed for separate computation of warm-up 
idle emissions and on-road trip emissions.   

Estimation of Warm-up Idle Emissions 

Three key sources of information were required to estimate idle emissions: (1) the duration of the idle 
period preceding the trip; (2) the amount of time since the vehicle last operated and has been cooling or 
“soaking” in ambient conditions; and (3) the idle emission rate.  The idle emission rate is largely a 
function of engine and catalyst temperature and thus is dependent on idle duration and soak time. 

Idle Duration  

Idle duration was quantified by the MOA Air Quality Program during the winter of 1997-98 as part of the 
Anchorage Driver Behavior Study.3  The objective of this field study was to observe and document 
winter season driver idling behavior prior to the beginning of a trip.  Over 1300 start up idles were 
observed and documented at various times and locations in Anchorage.  In addition to documenting the 
duration of each of the idles, the trip origin (e.g., home, work, shopping, etc.), time of day, ambient 
temperature, weather and windshield icing conditions were also recorded.  One important objective of 
the study was to develop estimates of median idle duration by trip purpose* and time-of-day.  Because 
drivers were not questioned, the trip purpose was not known. Nevertheless, a methodology was 
developed to use data collected in the study to estimate idle duration for home-based work (HBW), 
home-based other (HBO) and non home-based (NHB) trips for each time-of-day.  The methodology 
used to develop these estimates is described in Appendices A and C of the Anchorage Driver Behavior 
Study.  The idle duration assumptions used to develop CO inventories for 2007, 2009, 2011, 2013, 

                                                      
* The Anchorage Transportation model now categorizes all travel into eight trip purposes instead of three.  The original three trip categories (HBW 
=:home-based work , HBO =home based other , and NHB = non home-based have been expanded into seven separate categories.   The model 
now provides estimates of the number of  trip starts in the following categories:  (1) HBW = home-based work, (2) HBSCH = home-based school, 
(3) HBS = home-based shopping, (4) HBO = home-based other, (5) NHBW = non home-based work, (6) NHBNW = non home-based  non-work ; 
and (7) TRK = truck .   
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 2015, 2017, 2019, 2021 and 2023 are shown in Table 3.  The longest idle duration was associated with 
home-based trips (work, school and shopping) during the 7 a.m. – 9 a.m. time period.* 

 
Table 3. 

Assumed warm-up idle duration by trip purpose and origin (in minutes) 

Trip Type Trip origin 

 
AM Peak 

7 a.m. – 9 a.m. 
PM Peak 

3 p.m. – 6 p.m. 

Off-Peak Periods 
9 a.m. – 3 p.m. 
6 p.m. – 7 a.m.  

home 7 3 3 Home-based 
work work 3 1 3 

home 7 2 2 Home-based 
school school 1 1 1 

home 7 2 1 Home-based 
shopping shopping 1 1 1 

home 7 2 2 Home-based 
other other 1 1 1 
Non home-based 
work NA 3 3 2 
Non home-
based, non-work NA 1 1 1 
 
Truck NA 3 3 1 

It should be noted that during the ten years since this survey data was collected, a number of changes 
have occurred that could have changed idling behavior among Anchorage drivers. One change of 
particular note is the increasing proliferation of remote “auto start devices” that allow drivers to start 
their vehicles remotely.  Recent survey data suggest that approximately 27% of Anchorage vehicles 
are now equipped with such devices.  The effect of auto starts on idle times in Anchorage has not been 
studied.  Even if the use of auto starts has increased average idle duration, the effect on overall CO 
emissions is likely small.  A 2001 study performed by Sierra Research examined the effect of idle 
duration on the CO emissions that occur over the course of a typical vehicle trip of 7.3 miles.4  Sierra 
found that overall CO emissions for trips preceded by a 2-minute idle (281.4 grams) were greater than 
those preceded by a 15-minute idle (246.7 grams).  Thus, it is possible that the use of remote starters 
may actually reduce overall CO emissions is the idle time following a cold start is limited to 15 minutes 
or less.  Overall trip emissions would increase, however, if idle times following an auto start were 
extended to 20 minutes or more.  More recently Sierra examined the possible impact of auto starts on 
CO emissions in Fairbanks, Alaska where the proportion of vehicle equipped with these devices 
approaches 50%.  They concluded that if drivers opted to use these devices for extended idling (20 
minutes or longer) CO emissions could increase by 0.18 tons per day.  This amounts to an increase of 
about 0.5% in total CO emissions in Fairbanks. 

Soak Time  

Vehicle emissions of CO are highest just after startup and decrease rapidly as the engine warms.  The 
emissions that occur during start up are largely a function of how long the engine has been shut off and 
cooling at ambient temperatures.  Because these data suggest that soak time is a critical factor in 
determining vehicle CO emissions, it was important to develop credible estimates of soak times in 
Anchorage as part of the CO emission inventory preparation.   

Fortunately, information was available from a local travel survey that allowed average vehicle soak times 
to be estimated for the a.m., mid-day, p.m. and night periods by trip purpose.  Hellenthal and Associates 

                                                      
* 35% of home-based trips were assumed to begin with cars parked in garages and 65% outside.  Warm-up idle time for cars parked inside was 
not quantified in the idling study but was assumed to be 30 seconds.  The idle times shown in Table 3 reflect the weighted average of idle times for 
garage and outside-parked vehicles. 
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 conducted a household travel behavior survey of 1,548 Anchorage households between February 25 
and April 12, 1992.5  Soak times were estimated by examining travel logs from the survey.  Drivers 

recorded the time when each trip began and ended.  The time elapsed between the end of one trip and 
the beginning of the succeeding trip was presumed to be equal to the soak time for that driver’s vehicle.  
Estimates of average soak times derived from the Hellenthal travel behavior survey are shown in  
Table 3.  Morning home-based trips for work, school and shopping have the longest average soak time  
(12 hours) while NHB trips and home-based trips originating at locations other than home have the 
shortest average soak time (one hour). 

Table 4. 
Average soak time prior to trip start (in hours) 

Trip Type 
Trip 

origin 

 
AM Peak 

7 a.m. – 9 a.m. 
PM Peak 

3 p.m. – 6 p.m. 

Off-Peak Periods 
9 a.m. – 3 p.m. 
6 p.m. – 7 a.m.  

home 12 3 3 
Home-based work work 5 5 5 

home 12 2 2 
Home-based school school 0.5 0.5 0.5 

home 12 2 2 
Home-based shopping shopping 1 0.5 0.5 

home 12 2 2 
Home-based other other 1 1 1 
Non home-based work NA 4 5 3 
Non home-based, non-work NA 1 1 1 
Truck NA 2 2 2 

 

Estimation of Idle Emissions as a Function of Idle Duration and Soak Time  

Emission data from the testing Sierra Research conducted in Anchorage and Fairbanks during the 
winters of 1998-99 and 2000-2001 were used to construct a lookup table that provided an estimate of 
the warm-up idle emissions (in grams CO per start) as a function of idle duration and soak time.  CO and 
HC emissions were measured during the first 20 minutes following a cold start.  The values in the look-
up table were revised slightly from those used in the Year 2000 attainment plan to reflect the 
supplemental data collected by Sierra Research in the winter of 2000-2001.  The revised lookup table is 
shown in Table 5.  The values were utilized in the emission inventory spreadsheet to compute idle 
emissions. 

No data were collected from commercial trucks during the idle study.  These comprise a small part of the 
total vehicle population and are largely low-emitting heavy-duty diesel vehicles (HDDV).  These vehicles 
were assumed to emit CO at 30% the rate of the average light duty vehicles (LDVs) that make up the 
majority of the Anchorage vehicle population.  This assumption is roughly consistent with MOBILE6 
model estimates for HDDV versus LDV emission factors.  
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Table 5. 

Idle emission look up table for calendar year 2000 (with ethanol-blended gasoline) 
CO emissions (in grams per start) as a function of soak time and idle duration 

Pre-Soak
Time
(hrs) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0.00 1.6 3.2 4.8 6.4 8.0 9.5 11.1 12.7 14.3 15.9 17.4 19.0 20.6 22.2 23.8
0.17 1.9 3.5 5.1 6.7 8.3 9.9 11.4 13.0 14.6 16.2 17.8 19.4 20.9 22.5 24.1
0.25 2.4 4.0 5.6 7.2 8.7 10.3 11.9 13.5 15.1 16.7 18.2 19.8 21.4 23.0 24.6
0.50 4.8 6.4 8.0 9.6 11.1 12.7 14.3 15.9 17.5 19.1 20.6 22.2 23.8 25.4 27.0
1.00 11.1 14.3 15.9 17.5 19.1 20.7 22.3 23.8 25.4 27.0 28.6 30.2 31.7 33.3 34.9
1.50 16.4 23.8 26.1 27.7 29.3 30.8 32.4 34.0 35.6 37.2 38.8 40.3 41.9 43.5 45.1
2.00 20.8 32.6 36.7 38.5 40.1 41.7 43.3 44.9 46.4 48.0 49.6 51.2 52.8 54.4 55.9
2.50 24.5 39.9 46.6 49.1 50.7 52.3 53.9 55.5 57.1 58.7 60.2 61.8 63.4 65.0 66.6
3.00 27.5 45.9 55.3 58.9 60.6 62.2 63.8 65.4 67.0 68.6 70.1 71.7 73.3 74.9 76.5
4.00 32.0 55.0 68.8 74.8 77.5 79.1 80.7 82.3 83.8 85.4 87.0 88.6 90.2 91.8 93.3
5.00 35.1 61.1 78.0 86.3 90.0 91.9 93.5 95.1 96.6 98.2 99.8 101.4 103.0 104.6 106.1
6.00 37.2 65.3 84.3 94.4 99.1 101.2 102.8 104.4 106.0 107.6 109.2 110.7 112.3 113.9 115.5
7.00 38.6 68.2 88.6 100.0 105.3 107.8 109.5 111.0 112.6 114.2 115.8 117.4 119.0 120.5 122.1
8.00 39.6 70.1 91.5 103.8 109.7 112.5 114.1 115.7 117.3 118.9 120.4 122.0 123.6 125.2 126.8
9.00 40.3 71.4 93.5 106.4 112.7 115.6 117.3 118.9 120.5 122.1 123.7 125.3 126.8 128.4 130.0

10.00 40.7 72.3 94.8 108.2 114.7 117.8 119.6 121.2 122.7 124.3 125.9 127.5 129.1 130.6 132.2
12.00 41.2 73.4 96.4 110.3 117.0 120.4 122.1 123.7 125.3 126.9 128.5 130.1 131.6 133.2 134.8

Revised Year 2000 Idle Emissions (assumes 2.7% EtOH and Year 2000 Anchorage I/M) 

Initial Idle Time (min)

 

 

The cold temperature idle data collected by Sierra Research provides a “snapshot-in-time estimate” of 
cold start emissions from the fleet in 2000-2001.  Since this data was collected, a number of changes 
have occurred that have and will continue to change fleet-wide idle emissions factors.  The ethanol-
blended gasoline program, in place at the time that Sierra Research collected this idle emission data, 
was discontinued in 2003.  The fleet is being continually replaced with newer and presumably cleaner 
vehicles.  The net effect of this fleet turnover is a continual reduction in the idle CO emission rate over 
time.  In 2010 the new car test exemption for the Vehicle Inspection and Maintenance (I/M) Program will 
be extended from four to six years.  This will presumably increase the idle emission rate very slightly 
relative to the current four-year exemption period.* 

The effect of all these changes on idle emissions can be modeled using MOBILE6.  Conformity analysis 
guidance recommends using MOBILE6 emission factors at 2.5 mph to estimate idle emissions.  Thus, 
predicted reductions in the MOBILE6 emission factor at 2.5 mph were used to adjust the initial 2000-
2001 idle data from Sierra.  MOBILE6 can be used to estimate the idle CO reduction from fleet turnover 
on overall idle CO emission rates over time relative to the 2000-2001 period when the Sierra data was 
collected.  MOBILE6 can also be configured to help estimate the effect of CO controls such as the 
ethanol-blended gasoline program (which was discontinued in 2003) and of the I/M program on idle 
emissions.  The hybrid model utilizes a look-up table derived from MOBILE6 model runs that contains 
adjustment factors that account for fleet turnover, and changes in ethanol gasoline and I/M 
requirements.  These adjustment factors are shown in Table 6.  For example, in order to determine the 
idle emission factor for a cold start trip (soak time > one hour) in the year 2011 (assuming that the I/M 
program remains in place the ethanol-blended gasoline program is not reinstituted), the data and Table 
5 would be multiplied by an adjustment factor of 0.52 to yield the idle emission rate.   

Thus, idle emissions for a trip with a 3 minute idle following a 10-hour cold soak is computed as follows: 

2011 idle EF  = (Yr 2000 Idle EF for 3 min idle after 10 hr cold soak) x (adj factor for 2011) 

                         = 94.8 grams x 0.52 = 49.3 grams 

                                                      
* Extending the new car grace period from four to six years is expected to diminish the effectiveness of I/M in reducing CO 
emissions during idling by less than 2%. 
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Table 6. 
Idle CO adjustment factors  

Estimation of idle CO based on 2000-2001 Sierra Data 
Warm Start Idle 

(Cold Soaks <  one hour) 
 Cold Start Idle 

(Cold Soaks >=  one hour) 

Year 
w IM  
& oxy 

w IM, 
no oxy 

no IM,  
no oxy 

 
Year 

w IM  
& oxy 

w IM, 
 no oxy 

no IM,  
no oxy 

2000 1.00 1.15 1.39  2000 1.00 1.15 1.39 
2007 0.64 0.70 0.82  2007 0.61 0.64 0.83 
2008 0.58 0.63 0.74  2008 0.55 0.61 0.75 
2009 0.55 0.59 0.71  2009 0.52 0.57 0.72 
2010 0.53 0.57 0.68  2010 0.50 0.55 0.69 
2011 0.51 0.54 0.65  2011 0.48 0.52 0.66 
2012 0.49 0.52 0.62  2012 0.46 0.50 0.63 
2013 0.47 0.50 0.60  2013 0.44 0.48 0.61 
2014 0.45 0.48 0.58  2014 0.43 0.46 0.59 
2015 0.44 0.47 0.57  2015 0.41 0.45 0.58 
2016 0.43 0.46 0.55  2016 0.40 0.44 0.56 
2017 0.42 0.45 0.54  2017 0.39 0.43 0.55 
2018 0.41 0.44 0.53  2018 0.38 0.42 0.53 
2019 0.40 0.43 0.52  2019 0.37 0.41 0.52 
2020 0.39 0.42 0.51  2020 0.36 0.40 0.51 
2021 0.39 0.41 0.50  2021 0.36 0.39 0.51 
2022 0.38 0.41 0.49  2022 0.35 0.39 0.50 
2023 0.38 0.41 0.49  2023 0.35 0.39 0.49 

Note:  Shaded cells in table above reflect adjustment factors used to model actual or anticipated changes 
in implementation of ethanol-blended gasoline and I/M programs.  Ethanol was discontinued in 2003 and 
I/M is slated to continue indefinitely.   

 

Modeling the Effect of Engine Block Heater Usage on Warm-up Idle CO Emissions 

Quantifying the benefits of engine block heater use was a principal objective of emission studies 
conducted by Sierra Research in 1998-1999 and 2000-2001.  This research showed that in the year 
2000, engine block heaters reduced CO emissions by an average of 86 grams after a cold start.  

For the purpose of estimating the effect of block heater use on CO emissions in this inventory, the 
absolute benefit of block heater use on CO reductions was presumed to proportional to the average idle 
CO emission rate of the fleet.  Thus the absolute reductions from block heater usage were expected to 
decline over time as the fleet is replaced with newer, lower emitting vehicles.  To account for idle 
emission changes resulting from fleet turnover, and from changes in ethanol-blended gasoline and I/M 
requirements that have or are slated to occur, discount factors were used to adjust the 86 gram per start 
CO reduction estimated from block heater usage in 2000-2001.  These discount factors are shown in 
Table 6.  

An example of how these discount factors are used along with the 2000-2001 Sierra data to compute 
idle emissions is shown in the example below for analysis year 2013.   
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Compute block heater reduction in 2013: 

Year 2000 block heater CO reduction = 86 grams pr cold start 

Year 2013 cold start idle discount factor (assume I/M with no oxy gasoline) = 0.48 

Year 2013 block heater reduction  = 86 g x 0.48 = 41.2 grams per cold start 

 

Between 1999 and 2008, the municipality hired a public opinion research firm to perform annual 
telephone surveys to estimate engine block heater plug-in rates among Anchorage drivers at ambient 
temperatures below 15 °F.6  The survey firm estimated at-home plug-in rates before and after the MOA 
and ADEC began a television, radio and print media campaign aimed at increasing plug-in rates among 
Anchorage drivers.  For morning trips that begin at home initial survey data suggested that plug-in rates 
increased from about 10% in October 1999 to about 20% after the campaign.  Since the initial survey, 
the MOA and ADEC have had on-going public awareness and incentives programs to encourage block 
heater use.  Survey data suggest that some additional increases in plug-in rates may have occurred, 
however, for the purpose of the maintenance demonstration, the plug-in rate was assumed static at 
20%. 

In Anchorage almost all block heater usage occurs at home because electrical receptacles are not 
generally available at work places and other locations.  For this reason, the emission inventory 
spreadsheet was configured to assign plug-in benefits only to trips that begin at home during the 7 a.m. 
– 9 a.m. period and for the first portion (9 a.m. – 3 p.m.) of the off-peak period.  Trips beginning at work, 
shopping centers, and other “non-home” locations were assumed to have a zero plug-in rate.   

Home-based morning trips comprise a small fraction of all trips taken over the entire day.  When this is 
considered, the overall plug-in rate for all trips taken during the day is about 2%.  The plug-in rate 
assumptions used to model block heater benefits in the spreadsheet are shown in Table 7.   

Table 7. 
Block heater plug-in rates by time-of-day, trip origin and trip purpose 

after media campaign promoting block heater use 

Trip Type Trip origin 

 
AM Peak 

7 a.m. – 9 a.m. 
PM Peak 

3 p.m. – 6 p.m. 

Off-Peak Periods 
9 a.m. – 3 p.m. 
6 p.m. – 7 a.m. 

home 20% 0% 10% 
Home-based work work 0% 0% 0% 

home 20% 0% 0% 
Home-based school school 0% 0% 0% 

home 10% 0% 0% 
Home-based shopping shopping 0% 0% 0% 

home 20% 0% 5% 
Home-based other other 0% 0% 0% 
 
Non home-based work NA 0% 0% 0% 
Non home-based,  
non-work NA 0% 0% 0% 
Truck NA 0% 0% 0% 

 

The transportation model post-processor provides data on the number of trips generated within each 
grid cell for a particular time period for each of the seven trip purposes.  The emission inventory 
spreadsheet uses this data along with user-supplied data on idle duration (Table 3), soak time (Table 4), 
per start idle emission estimates (Table 5), idle emission adjustment factors (Table 6) and block heater 
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 usage rates (Table 7) to estimate total idle emissions for each grid cell.  A spreadsheet algorithm was  
 

 
developed that utilizes post-processor employment and household data from each grid cell to estimate 
the proportion of trips that originate at home versus work or “other” locations for each of the seven trip 
purposes.  The largest plug-in benefits were accrued in grid cells with large numbers of morning home-
based trips because plug-ins rates are the highest for those trips. 

 

Summary of Warm-up Idle Emissions Estimates for 2007-2023 

Results of the spreadsheet calculation of warm-up idle emission estimates are summarized in Table 8.  
These estimates include estimated reductions resulting from block heater use. 

Table 8. 
Estimated warm-up idle emissions by time-of-day  

Anchorage inventory area - (all values in tons per day) 
 

Calendar 
Year 

 
AM Peak 

7 a.m. – 9 a.m. 
PM Peak 

3 p.m. – 6 p.m. 

Off-Peak Periods 
9 a.m. – 3 p.m. 
6 p.m. – 7 a.m.  

Total  
24-hour Idle 
Emissions 

2007 5.56 3.68 7.11 16.35 

2009 4.81 3.19 6.19 14.19 

2011 4.45 2.95 5.73 13.13 

2013 4.15 2.75 5.35 12.25 

2015 3.95 2.62 5.10 11.67 

2017 3.80 2.52 4.90 11.21 

2019 3.65 2.45 4.77 10.87 

2021 3.54 2.42 4.69 10.65 

2023 3.47 2.41 4.67 10.54 
 

 

Estimation of On-Road Travel Emissions 

On-road travel emissions were estimated on a grid-by-grid basis using travel outputs (vehicle miles 
traveled or VMT and speed by road facility category* and trip purpose).  The post processor also 
provided information that was used to indirectly develop grid-by-grid estimates of the thermal state†. of 
vehicles operating on each facility type  These estimates of the travel activity and characteristics were 
used in conjunction with emission factor estimates generated by MOBILE6 with supplemental FTP 
speed correction factors disabled to better reflect winter season driving behavior in Alaska. 

VMT Estimation 

The Anchorage Transportation Model and its post-processor were used to estimate VMT within each of 
the grids in the inventory area.  The transportation model was validated against 2002 traffic data and 

                                                      
* The post-processor developed estimates of VMT and speeds for five facility categories which include (1) freeways and ramps; (2) major arterials; 
(3) minor arterials; (4) collectors; and (5) local roads.  In addition, the post-processor estimated “intrazonal” VMT, travel that occurs within a traffic 
analysis zone and not explicitly accounted for by the travel demand model. 
 
† The thermal state of a vehicle mode is dependent on the soak time, idle duration, and the amount of time spent traveling on the road before 
arriving in the grid of interest.  Warm engines emit less CO than cold ones. 
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 meets FHWA standards.7  Past model estimates of VMT have agreed closely with count-based 
estimates from the Highway Performance Monitoring System (HPMS).8  Transportation model 

estimates  

 

and projections of VMT are shown in Table 8.  No adjustments were made to transportation model 
estimates because of their close agreement with previous HPMS-based VMT estimates. 

For the maintenance projections prepared for this plan, transportation model runs were made for 2007, 
2017, and 2027.  VMT for intervening years (2009, 2011, 2013, 2015, 2019, 2021, and 2023) was 
estimated by interpolation. 

Because there are 5 facility categories and 7 trip purposes, the VMT in each one-kilometer grid was 
separated into 35 (5 x 7) different categories, each with potentially different travel activity characteristics.  
The number of VMT categories grows to 36 when intrazonal VMT is considered. (Intrazonal trips are 
defined as trips that begin and end within the same transportation analysis zone in the Transportation 
Model.  All intrazonal VMT was presumed to be on local roads.)  

The travel accrued within each of these seven purposes was assigned a different operating mode 
depending on the idle duration, soak time, and prior travel time associated with each.  Thus, freeway 
travel accrued by home-based work trips was likely assigned a different CO emission rate than freeway 
travel accrued by non home-based work trips.  Thus, the VMT within a single one-kilometer grid could 
be disaggregated into 36 different operating modes (and emission rates) depending on the trip purpose 
and facility type.   

Vehicle Speed Estimation 

The Anchorage Transportation Model and its post-processor provide estimates of vehicle speeds by 
facility category and time-of-day.  Thus for each grid, the post-processor generates an estimate of the 
average speed of vehicles traveling on freeways, major arterials, minor arterials, collectors and local 
streets.  The speed estimates for these facility categories are average speeds and include periods when 
vehicles are stopped at signals or in traffic.  Thus speed estimates generated by the model change in 
relation to the amount of congestion on the network.  If network capacity is not expanded in relation to 
growth in VMT, slower speeds result.   

Because the primary purpose of the transportation model is to evaluate the capacity needs of the 
roadway and transit network, the speed outputs generated by the model are not considered to be as 
important as VMT.  Unlike VMT, modeled speed estimates are usually not reconciled to observed 
network values.  Thus modeled vehicle speed estimates can deviate substantially from observed 
speeds.  Indeed, the vehicle speed estimates generated by the Anchorage Transportation Model were 
significantly higher than those measured in a recent travel time study conducted by the Municipality and 
the Alaska Department of Transportation in October – November 1998.9   

Because speed is an important variable in the estimation of CO emissions, the emission inventory 
spreadsheet was used to apply linear speed adjustment factors to the speed outputs from the model to 
bring them into closer agreement with speeds observed in the travel time study.  In the travel time study, 
average vehicle speed was measured on freeways and major arterials during the AM, PM and off peak 
periods.  Because data were not available for minor arterials and collectors, speed adjustment factors for 
these facility categories were assumed to be identical to the adjustment factors determined for major 
arterials.  The speed adjustment factors incorporated into the emission inventory spreadsheet are shown 
in Table 9. 
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Table 9. 

Speed Adjustment Factors 

 
 

Facility Category 

 
 
Time 
Period 

Observed Average 
Speed 

Oct – Nov 1998 
MOA travel time 

study 
(MPH) 

Predicted Average 
Speed Anchorage 

Transportation Model 
(1996)  
(MPH) 

 
Speed 

Adjustment 
Factor 

 
Freeways AM Peak. 56.6 49.2 1.0 
Freeways Off-peak 61.2 48.0 1.0 
Freeways PM Peak. 57.8 49.2 1.0 
Major Arterials AM Peak. 29.7 40.2 0.74 
Major Arterials Off-peak 29.4 35.1 0.84 
Major Arterials PM Peak. 24.7 39.5 0.63 
Minor Arterials AM Peak. --- 38.7 0.74 
Minor Arterials Off-peak --- 36.2 0.84 
Minor Arterials PM Peak. --- 38.5 0.63 
Collectors AM Peak. --- 30.1 0.74 
Collectors Off-peak --- 28.7 0.84 
Collectors PM Peak. --- 29.8 0.63 

 

Note that model output freeway speeds were significantly different from observed speed but they were 
not adjusted (i.e., adjustment factor = 1.0).  The travel time study did not include ramps in the estimation 
of observed freeway speed.  However, the transportation model included on-ramps and off-ramps in the 
model as part of the freeway category.  The higher speeds observed in the travel time study were 
presumed to be the result of not including ramps in speed measurements.  The freeway speed outputs 
from the model were deemed reasonable and no adjustment was applied.  

A default speed of 15 miles per hour was assigned to all VMT on local roadways and 25 miles per hour 
for intrazonal travel.   

Estimation of Vehicle Thermal State 

One of the most important variables in the estimation of vehicle CO emissions during the travel mode is 
the thermal state of the engine.  Cold vehicles emit significantly more CO.  The thermal state of the 
vehicle at any given point in a trip is a function of its soak time (the time since the engine was last 
running and start-up), the amount of time it was warmed-up prior to the trip, and the amount of prior 
travel time:   

Operating mode = ƒ (soak time, idle duration, prior travel time) 

MOBILE6 allows the user to supply assumptions regarding the soak distribution of the vehicles started 
by time-of-day and emission factor estimates are very sensitive to these assumptions.  Modeled 
emissions are significantly higher when a large proportion of vehicles are assumed to have had long 
soak times.   

Sierra Research developed a method that allowed the computed thermal state of the vehicle with a 
given soak, idle and travel time to be translated into the operating mode fractions used to model on-road 
emission factors for the MOBILE5b/Cold CO-based Anchorage attainment plan.  However, MOBILE6 no 
longer uses the operating mode fraction as a model input.  Instead, Sierra identified six soak 
distributions that correspond to the bag fractions used in the attainment plan.   
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 Table 10 compares the bag fraction approach used in the attainment plan to the soak distribution 
approach used in the maintenance plan.  To develop the maintenance inventory, the VMT accrued by a 

particular trip type (e.g. home-based work trips beginning at home) was assumed to be characterized by 
one of six possible thermal states.  For example, if transportation model outputs indicated that this VMT 
was in the coldest thermal state, MOBILE6 was run with a soak distribution in which 41.8% of the 
vehicles were assumed have a soak time of 10 minutes and 58.2% of vehicles a soak time of 12 hours 
or more.  If transportation model outputs indicated that the VMT was in the hottest thermal state, 94% of 
the VMT was accrued by vehicles with a soak time of 10 minutes and just 6% by vehicles with a soak 
time of 12 hours or more.  MOBILE6 emission factors for “cold VMT” were significantly higher than “hot 
VMT.”   

Table 10. 

Soak distributions for MOBILE6 with comparable  
operating mode fractions used in MOBILE 5b/Cold CO Model 

Thermal 
State 

Operating Mode Fraction 
(input for MOBILE5b/Cold CO Model) 

PCCN / PCHC / PCCC* 

Soak Distribution 
% of vehicles soaked for  

10 min vs. 12 hours 
(input for MOBILE6 Model) 

27.9 / 20.0 / 27.9 41.8% 10 min,  58.2% 12 hours 
22.9 /25.0 / 22.9 52.2% 10 min, 47.8% 12 hours 
17.9 / 30.0 / 17.9 62.7% 10 min, 37.3% 12 hours 
12.9 / 35.0 / 12.9 73.1% 10 min, 26.9% 12 hours 

7.9 / 40.0/ 7.9 83.6% 10 min, 16.4% 12 hours 

Cold 
 
 
 
 
 

Hot 2.9 / 45.0 / 2.9 94.0% 10 min, 6.0% 12 hours 
 

Figure 3 
MOBILE6 On-road emission factor as a function of speed and thermal state 

2007 Anchorage emission inventory 
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* PCCN = % of VMT accrued by non-catalyst-equipped vehicles operating in cold start mode, PCHC = % of VMT accrued by catalyst and non-
catalyst vehicles operating in hot start mode; and PCCC = % of VMT accrued by catalyst-equipped vehicles operating in cold start mode.  The 
sum of these % do not add to 100%.  The unspecified portion is the % of VMT accrued by vehicles in the hot-stabilized mode.  (If 
PCCN/PCHC/PCCC =  22.9 /25.0 / 22.9, then the % VMT accrued in the hot stabilized mode would be 100 – (22.9+25.0) = 52.1%. 
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Note: The discontinuities at 15 and 35 mph in Figure 3 reflect a change in the facility type inputs to MOBILE6.  All VMT accrued 
at speeds above 35 mph was assumed to be on freeways and all local road VMT was assigned a default speed of 15 mph.  All 

other VMT was assumed to be accrued on arterials. 

An extensive look-up table was then developed for the emission inventory spreadsheet that allowed one 
of the six soak distributions in Table 10 to be assigned on the basis of the various possible soak times, 
idle durations, and prior travel times.  Soak time and idle duration were supplied as user inputs in the 
spreadsheet and were based on the local driver behavior studies discussed in the earlier section on 
estimation of idle emissions.  These user inputs varied by time-of-day and trip purpose.   

The third variable necessary in the estimation of operating mode was the average prior travel time of the 
vehicles traveling within the grid of interest.  If vehicles had long prior travel times they were likely to be 
in a fully warm state, and hence, a large proportion of the VMT accrued in the grid would be in the hot 
fraction.  Anchorage Transportation Model post-processor outputs were used to estimate prior travel 
time.  The post-processor provides separate estimates of the amount of VMT accrued by vehicles that 
began their trips less than 505 seconds ago and more than 505 seconds ago.  A spreadsheet algorithm 
was then developed to estimate average prior travel time for the VMT accrued within each grid by facility 
type and trip purpose.   

The end result of this work was a spreadsheet look-up table that allowed the assignment of a particular 
soak distribution or thermal state for each the 36 different categories of VMT in each grid.  Separate 
assignments were provided by facility category and for the trip purposes within each facility category.  
Because the emission factor is a function of the soak distribution, different emission factors were 
assigned to the VMT within each grid depending on the time-of-day, trip purpose, and facility type.   

MOBILE6 Model 

The MOBILE6 emission factor model was used to estimate travel emissions.  MOBILE6 was run with 
Supplemental Federal Test Procedure (SFTP) speed correction factors disabled.  The SFTP speed 
correction factors are used to model the so called “aggressive driving component” of the drive cycle 
used to compute emission factors.  The effects of SFTP were disabled in the model to reflect observed 
drive cycle behavior in Alaska.  Sierra Research conducted studies in Anchorage and Fairbanks to 
characterize the behavior of Alaskan drivers in the winter.  As one might expect, they found a low 
proportion of driving in hard acceleration or hard deceleration modes when roads are often icy.  They 
determined that the old FTP, without the so-called “aggressive driving supplement”, fairly approximated 
the winter drive cycle in Alaska.  The primary effect of excluding the SFTP was to reduce emission 
factors computed for the on road portion of trip emissions.  However, disabling the SFTP emission 
component in MOBILE6 has the secondary effect of reducing the benefits of fleet turnover on future 
emissions.  In other words, using MOBILE6 with SFTP disabled provides a more pessimistic 
maintenance forecast than the “default” version of the model with SFTP factors enabled. 

Vehicle registration distributions were based on data from detailed parking lot surveys conducted by 
ADEC during the winters of 1999 and 2000.  The assumptions about the age distribution of vehicles 
were compared to parking lot survey data collected in 2007.  There was very little difference in the age 
distributions determined in 1999 and 2001 and the more recent data.  All these surveys indicated that 
the in use vehicle population is newer than suggested by vehicle registration data. 

Odometer measurements collected by the Anchorage I/M program allowed mileage accumulation rates 
of vehicles subject to I/M requirements to be estimated.  Default mileage accumulation rates were used 
for diesels and other I/M exempt vehicles. 

MOBILE6 was configured to reflect the fact that new car I/M test exemption period will be extended from 
four to six years beginning in January 2010.  Thus, the MOBILE6 input files reflect the four-year new car 
exemption in place in Anchorage in analysis years 2007 and 2009.  For 2011 and beyond, , the input 
files MOBILE6 reflect a six year new car exemption.  When the CO reduction provided by I/M in analysis 
years 2007 and 2009 was modeled with MOBILE6, an I/M program effectiveness of 85% and 
compliance rate of 90% among non-OBD vehicles was assumed.  The compliance rate for OBD-
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 equipped vehicles was assumed to be slightly higher, 93%.  Attachment 2 contains copies of the input 
files used to generate emission factors for the 2007 base year inventory and for 2011.  Copies of input 

files for 2009, 2013, 2015, 2017, 2019, 2021 and 2023 are available upon request. 

Calculation of On Road CO Emissions 

An Excel spreadsheet was developed to assemble the information necessary to calculate CO emissions 
from on road travel in each grid cell.  As discussed earlier, the spreadsheet was used to compute the 
emission contributions of 36 possible different categories of travel, with varying speeds and operating 
modes.  The emissions from these various categories of travel were then summed to determine on-road 
emissions in each grid using the following formula:   

On-road emissions = ).....().........()( 3621221
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Summary of On-road Travel Emissions Estimates for 2007-2023 

Results of the spreadsheet calculation of travel emissions are shown by time of day in Table 11.  Note 
that emissions increase slightly between 2009 and 2011 due to the termination if the I/M program and 
then decline slowly thereafter.   

 
Table 11. 

On road travel emissions by time-of-day (all values in tons per day) 

 
Calendar 

Year 

 
AM Peak 

7 a.m. – 9 a.m. 
PM Peak 

3 p.m. – 6 p.m. 

Off-Peak 
Periods 

9 a.m. – 3 p.m. 
6 p.m. – 7 a.m. 

Total  
24-hour 
Travel  

Emissions 
2007 8.01 14.27 28.76 51.04 
2009 7.03 12.53 25.39 44.95 
2011 6.72 11.95 24.15 42.82 
2013 6.34 11.24 22.73 40.32 
2015 6.09 10.77 21.78 38.64 
2017 5.89 10.34 21.12 37.35 
2019 5.77 10.21 20.72 36.70 
2021 5.65 10.05 20.41 36.11 
2023 5.60 10.01 20.39 36.01 

 
 

Aircraft Operation Emissions 

In June of 2005 Sierra Research, Inc. prepared the “Alaska Aviation Inventory” for the Western Regional 
Partnership (WRAP).10 They compiled air pollutant emission estimates for airports across Alaska 
including Ted Stevens Anchorage International Airport (ANC) and Merrill Field Airport in Anchorage.  
Both summer and winter CO emissions associated with aircraft operation for various pollutants were 
estimated for the year 2002.  Sierra collaborated with CH2MHill to collect the specific information on 
aircraft operations at ANC and Merrill Field necessary for input into the Federal Aviation Administration’s 
EDMS Model (Version 4.2).  EDMS was used to generate estimates of CO emissions from aircraft and 
aircraft support equipment.  In EDMS, aircraft support equipment includes both ground support 
equipment (GSE) and on-board auxiliary power units (APUs) that are used to provide power to aircraft 
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 when on the ground.  Winter season CO emissions estimates for ANC and Merrill are shown in  
Table 12.   

Table 12. 
24-hour CO emissions estimates from aircraft at ANC and Merrill Field in 2002 

 

Aircraft Support Equipment 
APU and GSE 
(tons per day) 

Aircraft 
(tons per day) TOTAL 

ANC 8.21 3.32 11.53 

Merrill 0.00 0.63 0.63 
 

ANC is currently revising their master plan.  The draft Master Plan contains an analysis of historical 
trends in aircraft operations and projections through 2027.  The draft Plan projects an average annual 
growth rate of 2.4% between 2005 and 2027.  Historical data on total operations in 2002 when Sierra 
prepared their emissions estimates were used along with the growth projections in the draft Master Plan 
to project future emissions from ANC. Emissions were presumed to grow in direct proportion to total 
operations.  Results are shown in Table 13.  

Table 13 
Projected aircraft operations and CO emissions at ANC 

 
Calendar Year 

Estimated or 
Projected Annual 

Aircraft Operations 
CO Emissions 
(tons per day) 

2002 
(base year of Sierra inventory) 309,236 11.53 

2007 331,708 12.37 
2009 347,845 12.97 
2011 363,982 13.57 
2013 379,810 14.16 
2015 395,327 14.74 
2017 410,845 15.32 
2019 435,440 16.24 
2021 460,036 17.16 
2023 484,631 18.07 

 

Winter CO emissions from Merrill Field were computed in a similar manner.  Sierra’s 2002 CO 
emissions estimate (0.633 tons/day) was scaled upward in proportion to the projected increase in 
aircraft operations at Merrill.  The Merrill Field Master Plan (2000) contains growth projections for the 
period 1997 through 2020.  Annual operations are projected to increase from 187,190 in 1997 to 
270,800 in 2020.  Assuming linear growth, CO emissions can be projected for the period 2007-2023.  
These projections are shown in Table 14.  

37



Appendix to Section III.B.3 

     20

 
Table 14 

Projected Aircraft Operations and CO Emissions at Merrill Field Airport 

 
Calendar Year 

Estimated or 
Projected Aircraft 

Operations 
CO Emissions 
(tons per day) 

1997 187,190  
2002 

(base year of Sierra inventory) 205,366 0.633 
2007 223,542 0.689 
2009 230,813 0.711 
2011 238,083 0.734 
2013 245,353 0.756 
2015 252,624 0.779 
2017 259,894 0.801 
2019 267,165 0.823 
2021 274,435 0.846 
2023 281,706 0.868 

 
 

Residential Wood Burning Emissions 

The basic assumptions used in the preparation of emission estimates from residential wood burning 
were not changed from those used in the Year 2000 Anchorage Attainment Plan.  Assumptions 
regarding wood burning activity levels (i.e. the number of households engaging in wood burning on a 
winter season design day) were corroborated by a telephone survey conducted by Ivan Moore 
Research (IMR) in 2003.  IMR asked approximately 600 Anchorage residents whether they had used 
their fireplace or woodstove during the preceding day.  The survey was conducted when the preceding 
day had a minimum temperature between 5 and 15 degrees F.  Survey results were roughly consistent 
with the assumptions used in the attainment plan inventory.  The basic assumptions used to estimate 
wood burning were based on data from a telephone survey11 performed by ASK Marketing and 
Research in 1990. 

The ASK survey asked Anchorage residents how many hours per week they burned wood in their 
fireplace or wood stove.*  Because the AP-42 emission factors for fireplaces and wood stoves are based 
on consumption in terms of the amount of wood (dry weight) burned, hourly usage rates from the survey 
had to be converted into consumption rates.  Based on discussions between MOA and several reliable 
sources (OMNI Environmental Services, Virginia Polytechnic Institute, Colorado Department of Health), 
average burning rates (in wet weight) of 11 pounds per hour for fireplaces and 3.5 pounds per hour for 
wood stoves were assumed for the Anchorage area.  Residential wood burning assumptions are 
detailed in Table 15. 

                                                      
*A previous telephone survey attempted to quantify wood consumption directly by asking residents how much wood (e.g., cords) they burned each 
winter.  Many residents had difficult quantifying their consumption in this manner, for this reason the 1990 survey asked about hours of usage per 
week.  
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Table 15. 

Estimation of residential wood burning CO emission factors for Anchorage 

 
 
 
Device 

Average use 
per weekday
(hours per 

household per 
day) 

Average dry 
weight of wood 

consumed  
(lbs per hour)* 

Average 
amount of 

wood burned 
per household 
(dry lbs / day)  

Estimated wood 
burning CO 

emissions per 
household 
(lbs/day) 

Fireplaces 0.156 7.15 lbs/hr 1.11 0.141 

Wood Stoves 0.032 2.275 lbs/hr 0.073 0.006 
TOTAL 
Fireplaces + woodstoves 0.188 ------ 1.18 0.147 

 
* The moisture content of wood burned was assumed to be 35%.  Thus, dry burning rates were 65% of wet rates. 
** The wood stove emission factor was determined by assuming that the wood stove population in Anchorage is comprised 
of equal proportions of conventional, catalyst, and non-catalyst stoves.  The emission factor above was calculated as the 
weighted average of the AP-42 emission factors for each stove type.  AP-42, 5th Edition (Oct 1996) 

 

Survey results suggest wood burning rates are relatively low in the Anchorage area.  The vast majority 
of wood burning is “pleasure burning;” very few residents need to burn wood for primary or supplemental 
heat.  If the average fire in the fireplace and/or woodstove is assumed to last three hours, Table 15 
suggests that about 1 in every 16 households in Anchorage burns wood on a typical winter weekday.   

The Anchorage Transportation Model post-processor provided information on the number of households 
in each grid.  The calculated CO emission rate of 0.147 lbs of CO per day was assigned to each 
household in a grid.  Thus wood burning emissions were highest in grids with high housing density.   

Projecting future trends in wood heating in Anchorage is difficult.  On one hand, anecdotal evidence 
suggests that fewer wood burning appliances are being installed in new homes in Anchorage.  This is 
consistent with trends being observed nationally.  On the other hand, increases in natural gas prices 
could result in increases in wood heating.   For the purpose of this inventory, residential wood burning 
was assumed to increase in direct proportion with the number of households in the Anchorage inventory 
area.  Area-wide wood burning emissions for the period 2007 - 2023 are shown in Table 16. 

Table 16. 
Estimated Anchorage-wide 24-hour CO emissions from residential wood burning 

 
 

Calendar Year 

Number of 
Households in 
Inventory Area 

 
24-Hour Emissions 

(tons) 

2007 84,936 6.24 

2009 86,582 6.36 

2011 88,229 6.48 

2013 89,875 6.60 

2015 91,522 6.72 

2017 93,168 6.84 

2019 94,045 6.91 

2021 94,923 6.97 

2023 95,800 7.04 
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 Emissions from Natural Gas Combustion for Space Heating 

The methodology used to compute natural gas space heating emissions for the maintenance 
demonstration is identical to that used in the  Year 2000 Anchorage CO Attainment Demonstration and   
the 2004 Anchorage CO Maintenance Plan.  A telephone survey conducted by ASK Marketing and 
Research in 199012 indicated that natural gas is the fuel used for virtually all space heating in Anchorage.  
ASK survey results are shown in Table 17. 

Table 17. 
Methods of Home Heating in Anchorage (ASK Marketing & Research, 1990) 

Natural gas 88.2% 

Electricity 9.2% 

Fuel oil 0.2% 

Wood / other 1.3% 

Don't know 1.1% 

Total 100.0% 
 

Enstar distributes natural gas to Kenai, Anchorage and other parts of Southcentral Alaska.  According to 
Enstar, in 1996 approximately 80% of their gas sales were to Anchorage.13  Table 19 indicates that 
about 88% of all homes in Anchorage are heated with natural gas.  A small fraction of homes are heated 
by wood or fuel oil.  Wood heating has already been quantified separately in the inventory.  The 
consumption of fuel oil for space heating was small in 1990 and likely even smaller in 2007.  Calculated 
area-wide CO emissions from space heating with fuel oil are negligible (less than 25 pounds per day) 
and are not included in the inventory.  Finally, the emissions associated with electrical heating occur at 
the generation plant.  These emissions are accounted for separately in the point source inventory. 

A detailed report of natural gas sales to residential, commercial and industrial customers was available 
for calendar year 1990* for Southcentral Alaska.14  Peak winter usage rates were estimated for 
residential customers and for commercial/industrial customers from this report.  Demographic data (i.e. 
number of households, number of employees) were used to estimate per household consumption rates 
for residential customers and per employee consumption for commercial/industrial customers.  The most 
recent AP-42 CO emission factors (July 1998) for uncontrolled residential furnaces (40 lbs CO/ 106 ft3)) 
and small boilers (84 lbs CO/ 106 ft3)) were used to characterize residential and commercial space 
heating emission.  Calculated peak natural gas consumption and emission rates are shown in Table 18. 

Table 18 
Peak winter season natural gas consumption rates and 

CO emission rates in Anchorage (1990) 

 

Consumption  
Rate 

per Day 

AP-42 
Emission Factor 
(lbs. per 106 ft3) 

CO 
Emission Rate 
(lbs per day) 

Residential 
658 ft3  

per household   40 
0.0263  

per household 

Commercial/ Industrial  
434 ft3  

per employee 84 
0.0364 

per employee 

                                                      
* Although data from more recent years  was available, the reporting format had changed and less detailed data were available.  Unlike the 1990 
report, natural gas consumption was not reported separately for residential, commercial/industrial, and power generation customers.   

40



Appendix to Section III.B.3 

     23

  
On an area-wide basis, CO emissions from natural gas combustion were calculated by multiplying the 
CO emission rates in Table 19 by the number of households and employees in the inventory area.  
Table 19 presents the results of this calculation for the period 2007 – 2023.  Emissions resulting from the 
combustion of natural gas for power generation are excluded.  These emissions are accounted for 
separately in the point source inventory. 

Table 19 
CO Emissions from natural gas combustion (excludes power generation) 

 
 

Calendar 
Year 

 
Number of 

Households in 
Inventory Area 

 
Number of  

Employees in 
Inventory Area 

 
Calculated 

Total Natural Gas 
Consumption 

(mcf) 

CO Emissions 
from Natural Gas 

Combustion 
(tons/day) 

2007 84,936 145,516 119,127 3.77 
2009 86,582 146,755 120,749 3.82 
2011 88,229 147,994 122,372 3.86 
2013 89,875 149,234 123,994 3.91 
2015 91,522 150,473 125,617 3.95 
2017 93,168 151,712 127,238 3.99 
2019 94,045 153,731 128,693 4.04 
2021 94,923 155,750 130,148 4.09 
2023 95,800 157,769 131,602 4.14 

 
CO emissions from natural gas combustion were also calculated on a grid-by-grid basis by multiplying 
the emission rate per household or per employee by the number of households or employees in each 
grid.  Thus, grid cells with a large number of households and/or employees were assigned the greatest 
emissions.   

 

Other Miscellaneous Sources 

Use of NONROAD to Estimate Emissions from Snowmobiles, Snow Blowers, 
Welders, Air Compressors and Other Miscellaneous Sources 

As a starting point for this analysis, the EPA NONROAD model (version 2005) was run for base year 
2007.  The model provides estimates of non-road equipment types and activity levels for Anchorage.  
These model outputs were reviewed carefully to assess whether or not nonroad equipment populations 
and usage (i.e., hours per year) were reasonable.  The NONROAD model uses a top-down approach in 
which state-level equipment populations are allocated to counties on the basis of activity indicators that 
are specific to certain equipment types.  Anchorage is the major wholesale and retail distribution center 
for the state.  Because the NONROAD model activity indicator is based on the number of businesses 
within a particular SIC code, the model has a tendency to over-allocate the equipment to Anchorage and 
ignore usage that occurs outside the Anchorage area.  For example, the NONROAD estimate for 
generator sets is likely heavily skewed by sales to non-Anchorage customers who come to Anchorage 
to purchase a generator for use in areas outside of the power grid.   

The default model outputs are given in terms of average monthly, year-round use.  These outputs were 
adjusted to reflect the fact that activity levels for non-road sources would be expected to be reduced on 
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 a typical midwinter exceedance day when ambient temperatures are near 0 °F.  The activity levels of 
all-terrain vehicles, motorcycles, pressure washers, air compressors and pumps are likely substantially 

reduced in midwinter.  Pressure washer activity, for example, was assumed to be 10% of that estimated 
by NONROAD.  Other sources were also adjusted significantly from the NONROAD model’s default 
outputs.  These local adjustment factors are shown in Table 20.  It is important to note, that without 
adjustment, the NONROAD model’s estimate of CO emissions from the sources listed in the table is 
120.8 tons per day in 2007, whereas total motor vehicle emissions (idle plus travel) are estimated to be 
just 67.1 tons per day.  Given what is known about the CO problem in Anchorage, clearly something is 
amiss.  After the activity adjustment factors are applied to the NONROAD model estimates, the total 
contribution from the sources listed in the table is 9.1 tons per day.  

Default output emissions from commercial and residential snowblowers were also reduced.  Anchorage 
climatological records indicate that CO exceedances are typically preceded by cold, clear weather 
without snow.  Thus, snowblower activity is likely to be lower on elevated CO days.  For this reason the 
NONROAD estimate of residential and commercial snowblower activity was cut by 50%.  

The NONROAD model default estimate for the snowmachine population in Anchorage is 34,985.  
Although there are a considerable number of snowmobiles in Anchorage, virtually all use occurs outside 
of the nonattainment area.  Snowmobile use in Anchorage is banned on public land throughout the 
Anchorage nonattainment area because of safety and noise issues.  Although there is some use in 
surrounding parklands, (i.e., Chugach State Park) these areas are located at least three miles from the 
emission inventory area boundary.  However, there is likely to be some small amount of engine 
operation for maintenance purposes, etc.  This was assumed to average about 0.1 hours per unit per 
month inside the inventory area.  This usage rate is about 50 times lower than the NONROAD default 
value. 

Finally, some of the NONROAD model outputs were clearly unreasonable.  For example, there is no 
commercial logging activity in the Anchorage bowl.  For this reason, the NONROAD model’s estimate of 
CO emissions from logging equipment chain saws was disregarded.  The NONROAD estimate of 
“other” chainsaw use was cut by 80% to reflect that little garden or home wood cutting activity is likely to 
take place in mid-winter.  

Table 20 
Estimation of NONROAD CO emissions in 2007 

  
Number 
of Units 

EPA NONROAD 
Model Estimate of 

CO emissions 
(unadjusted) 

Activity 
Adjustment 

Factor 

Revised CO 
Inventory 
Estimate  

(tons/day) 
air compressors 251 0.83 0.50 0.42 
ATVs 14,481 0.90 0.02 0.02 
chainsaws 6,159 0.56 0.20 0.14 
concrete saws 144 0.60 0.25 0.15 
forklifts 94 0.41 1.00 0.41 
generator sets 4,758 7.13 0.25 1.78 
pressure washers 1,898 3.08 0.10 0.31 
pumps 1,227 1.73 0.25 0.43 
snowblowers commercial 864 2.26 0.50 1.13 
snowblowers residential 9,517 1.02 0.50 0.51 
snowmobiles 34,985 96.73 0.02 1.93 
welders 419 2.10 0.50 1.05 
other 91,767 3.47 varies 0.84 
TOTAL NONROAD  120.83  9.12 
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 In order to estimate future year emissions (2009 through 2023) the sources listed in Table 20 were 
increased in proportion to growth in households or employment.  If the nonroad road source was 

primarily related to household activities, the growth in emissions was assumed to be proportional to the 
projected growth in the number of households in the inventory area.  These household- related sources 
include snowmobiles, motorcycles and generator sets.  If the nonroad source was primarily related to 
commercial activity, growth in emissions was assumed to be tied to growth in employment.  Commercial 
or employment-related sources include welders, pumps and air compressors. 

The emissions from the sources listed above were apportioned among the grid cells that make up the 
inventory area by using the number of households or employment in the grid as a surrogate for source 
activity.  Activities that would normally primarily occur in residential areas (snowmobiles, residential and 
commercial snowblower use, ATVs and motorcycles) were apportioned on the basis of the number of 
households in each grid.  Activities that would normally occur in commercial or industrial areas (welders, 
pumps, and air compressors), were apportioned on the basis of the amount of employment in each grid. 

Table 21 
CO emissions from NONROAD sources (2007-2023) 

 
 

Calendar Year 

CO Emissions 
from NONROAD Sources  

(tons/day) 
2007 9.12 
2009 9.24 
2011 9.35 
2013 9.47 
2015 9.59 
2017 9.70 
2019 9.82 
2021 9.93 
2023 10.04 

 
Railroad Emissions 

Because railroad emissions are a relatively insignificant source of CO, no changes have been made to 
the estimates or methodology employed in the 2004 CO Maintenance Plan.  The Alaska Railroad (ARR) 
supplied data on line haul and switchyard fuel consumption to the Alaska Department of Environmental 
Conservation for calendar year 1999.  Total fuel consumption in the Anchorage switchyard was 
estimated to be 370,000 gallons during calendar year 1999.  ARR also provided data on line haul fuel 
consumption between milepost 64 and 146.  Annual fuel consumption along this 82-mile section of track 
was estimated to be 771,000 gallons.  Only 14 miles of track (roughly MP 104 through MP 118) are 
inside the emission inventory area.  The proportionate share of consumption within the inventory area 
was estimated to be 131,600 gallons.  Twenty-four hour consumption rates were calculated by dividing 
annual totals by 365. 

EPA guidance15 provides separate emission factors for yard and line haul emissions.  These factors, 
expressed on a gram per gallon basis, were applied to ARR fuel consumption estimates to compute 
emissions.  

Railroad fuel consumption and emissions are summarized in Table 22.  Switchyard emissions were 
distributed to the three grid cells that encompass the rail yard in the Ship Creek area of Anchorage.  The 
rail route in Anchorage crosses 15 grids cells in the Anchorage inventory area.  Line haul emissions 
were distributed equally among these 15 grid cells. 

43



Appendix to Section III.B.3 

     26

 
Table 22 

Alaska Railroad emission estimates 2007-2023 

 

 
Consumption 

(gal/year) 

 
Consumption 

(gal/day) 

Locomotive 
Emission 

Factor 
(grams/gal) 

 
CO emissions 

(tons/day) 
Yard 370,000 1,014 38.1 0.04 
Line Haul 131,634 361 26.6 0.01 
Total 501,634 1,375  0.05 

 
Although railroad activity is expected to increase in future years, above the activity levels reported in 
1999, the emissions increases that might be expected from this growth are likely to be offset by 
improvements in locomotive control technology. The Alaska Railroad recently replaced 28 of their 62 
locomotives with new models that produce less pollution and are more fuel efficient.  In addition, 
between 2002 and 2007, the railroad equipped two-thirds of their locomotives with devices that reduce 
the amount of time locomotives idle in the Anchorage switchyard and reduce fuel consumption.  For the 
purpose of this analysis, CO emissions from the ARR were assumed to remain the same through 2023.  
Although this is a crude assumption, the significance of ARR emissions is very small.  Hence, refining 
these future year projections would have a negligible effect on the overall inventory. 

 

Marine Vessel Emissions 

The Port of Anchorage serves primarily as a receiving port for goods such as containerized freight, iron, 
steel and wood products, and bulk concrete and petroleum.  Commercial shipping lines, including Totem 
Ocean Trailer Express and Horizon Lines bring in four to five ships weekly into the Port.  The Port is 
currently undergoing a significant expansion that is intended to modernize the facility and double its size.  
In 2005, over 5 million tons of commodities moved across the Port’s docks. 
 
Despite the magnitude of this activity at the Port, CO emissions are relatively small.  In June 2005, 
Pechan and Associates prepared an emission inventory for the ADEC that estimated winter and 
summer season CO emissions from the Port for the year 2002.16  This report provided an estimate of 
total emissions that occur from all four modes of commercial marine activity for the winter (defined as 
October through March).  These four modes include cruise, reduced speed zone (RSV), maneuvering, 
and hotelling.  However, as defined for modeling purposes, the cruise and RSV modes occur far from 
Port.  Cruise mode activity occurs more than 25 miles form Port and the RSV mode occurs 2 miles or 
more from Port.  Because cruise and RSV mode CO emissions occur so far from Port and therefore 
have little or no influence on CO concentrations in the Anchorage CO maintenance area, these 
emissions were excluded from this inventory.*  In addition to the 2002 inventory, the Pechan inventory 
also includes a forecast of winter CO emissions for 2005 and 2018.  Interpolation and extrapolation was 
used to estimate CO emissions from Port of Anchorage marine activity from 2007 – 2023.  These 
estimates are shown in Table 23. 

                                                      
* Cruise and RSV emissions account for about 56% of total winter CO emissions.  Therefore only 44% of the emissions in the Pechan inventory 
were included in this inventory. 
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 Table 23. 
Estimated CO emissions from the Port of Anchorage 

Year 

Estimated CO 
emissions 

(tons per day) 
2007 0.09 
2009 0.10 
2011 0.11 
2013 0.12 
2015 0.12 
2017 0.13 
2019 0.13 
2021 0.13 
2023 0.13 

 

Emissions from Point Sources 

Point source emissions estimates for the year 2005 served as the basis for the 2007 base year point 
source emission inventory prepared for this maintenance plan and projections through 2023.  Point 
source emissions were expected to grow in relation to the number of households.  Thus the emission 
estimates for 2005 were adjusted upward in proportion to the growth in the number of households in the 
inventory boundary area. 

ADEC is responsible for issuing operating permits to all stationary sources that have fuel-burning 
equipment with a combined rating capacity of greater than 100 million Btu per hour.  The MOA also 
issues operating permits to all point sources in Anchorage with a combined rating capacity of greater 
than 35 million Btu per hour.  The ADEC and MOA permit systems were used to inventory all stationary 
sources that are required to obtain such permits in the Anchorage non-attainment area.  In addition, 
point sources that produce more than 10 tons per year (TPY) of CO (minor sources) were individually 
quantified to achieve a more precise estimate of the minor source contribution to the overall emission 
inventory from stationary sources. 

The identification of minor sources was accomplished by contacting fuel distributors in Anchorage.  We 
determined whether any facilities consumed sufficient quantities of fuel to exceed the annual 10 TPY of 
CO threshold.  Using EPA's emission factors, AP-42 (fifth edition), fuel quantities equivalent to 10 TPY of 
CO were compared to sales of fuel to large users.  This identified potential 10+ TPY of CO point 
sources.  This approach determined that only permitted sources in Anchorage emitted more than 10 
TPY of CO.  

The ADEC point source computations were based on annual information provided by the source.  The 
emission factors were from the most current version of AP-42.  The ADEC calculated daily point source 
emissions for a typical wintertime day during the peak CO season by dividing the annual activity levels 
by the number of days per year.  Actual facility operating information was available for 2005.  Source 
emission estimates were based on actual fuel consumption and operations rather than permit allowable 
emissions. 

Based on ADEC-issued air quality permits, there are six point sources in the Anchorage non-attainment 
area.  Estimated annual emissions from each source for 2005 and projected daily emissions for the 
2007-2023 period are listed in the table at the end of this section.  Three of the six point sources 
identified in the Anchorage inventory were gas-fired (primarily natural gas) electrical generating facilities. 
Other sources include a sewage sludge incinerator, and two bulk fuel storage facilities. 
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 Source Descriptions and Emission Estimation Information 

There are three point sources that are located outside the non-attainment area.  Two are located on 
military bases at Elmendorf Air Force Base and Fort Richardson.  These facilities were excluded from 
the base year inventory because the CO emissions on these two military facilities are not considered 
significant contributors to the Anchorage attainment problem.  The third facility is Anchorage Municipal 
Light and Power Sullivan Power Plant.  It is located approximately two kilometers east of the northwest 
corner boundary of the nonattainment area.  Even though this source is located outside the boundaries 
of both the attainment area and emission inventory area, it is included in the inventory.  Emissions from 
the Sullivan Plant were assigned to the furthest northwest grid in the inventory area.  This grid is located 
approximately 2 kilometers west of the power plant.  

The ADEC used facility-reported information and AP-42 emission factors to estimate emissions for each 
of the six point sources.  The methodology and emission factors used to estimate actual emissions at 
each facility is available upon request. 

The ADEC Operating Permit system results in the collection of the emission information through 
requirements for annual and triennial emission reports, on-site inspections, the reporting of source test 
data and quarterly production levels and fuel usage, and interactions with each source.  In addition, 
there was no CO emission control equipment identified on any of the sources included in the inventory.  
Therefore, 100% of the emission estimates resulting from the application of the AP-42 factors identified 
above was assumed for the inventories.  

Based on the above information, the application of a Rule Effectiveness factor did not appear to be 
appropriate and was not included for any of the point sources included in this inventory. 

Summary of Point Source Emissions 

The estimates of actual emissions for a typical winter day (in tons per day) at each point source for the 
year 2005 and the projections for 2007 through 2023 are provided in Table 24.   

Table 24 
Point Source CO Emissions Summary (tons per day) 

 
Projected Daily CO Emissions  

based on growth in number of households 

Owner 2005 2007 2009 2011 2013 2015 2017 2019 2021 2023
Tesoro Alaska Petroleum 
Company, Anchorage 
Terminals I & II 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Anchorage Water & 
Wastewater Utility,  
Point Woronzof, John 
Asplund Wastewater 
Treatment Facility 0.26 0.27 0.27 0.28 0.28 0.29 0.30 0.30 0.30 0.30 
Chugach Electric 
Association, 
International Station 
Power Plant 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 
Anchorage Municipal 
Light & Power, George 
Sullivan Plant Two 0.93 0.95 0.97 0.99 1.00 1.02 1.04 1.05 1.06 1.07 
Anchorage Municipal 
Light & Power, Hank 
Nikkels Plant One 0.07 0.07 0.07 0.07 0.07 0.07 0.08 0.08 0.08 0.08 

Flint Hills Resources 
Alaska, LLC 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 

TOTAL POINT 
SOURCE EMISSIONS  1.28 1.31 1.33 1.36 1.38 1.41 1.43 1.45 1.46 1.47 
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 Emissions Summary 

2007 Base Year Area-wide CO Inventory 

Based on the methodology outlined in the previous section, total CO emissions from all sources in the 
inventory area were calculated for a typical winter weekday in 2007, when conditions are conducive to 
elevated CO concentrations.  Total area-wide CO emissions are estimated to be 100.7 tons per day.  
Motor vehicles account for an estimated 65.1% of these area-wide emissions. 

 
Table 25 

Sources of Anchorage CO emissions in 2007 base year in Anchorage inventory area 

 
Source Category 

CO Emitted 
(tons per day) % of total* 

Motor vehicles  67.4 66.7% 
Aircraft – Ted Stevens Anchorage International and Merrill 
Field Airport Operations 13.1 12.9% 

Wood burning – fireplaces and wood stoves 6.2 6.2% 

Space heating – natural gas 3.8 3.7% 
Miscellaneous (snowmobiles, snow removal, welding, rail, 
marine, etc.) 9.3 9.2% 
Point sources (power generation, sewage sludge 
incineration) 1.3 1.3% 

TOTAL 101.0 100.0% 

 
 

Projected Area-Wide CO Emissions (2007-2023) 

As described in the previous sections, CO emissions for the Anchorage inventory area were projected 
for each of the source categories for a 24-hour day in 2007, 2009, 2011, 2013, 2015, 2017, 2019, 2021 
and 2023.  Results are tabulated in Table 26.  Area-wide CO emissions for the period 2007-2023 are 
plotted in Figure 4.  CO emissions decline over time due to expected improvements in emission controls 
on newer vehicles.  Total area-wide CO emissions are expected to increase slightly because of the 
growth of other sources such as Ted Stevens Anchorage International Airport.  Nevertheless, total CO 
emissions projected for 2023 (88.3 tons per day) are approximately 12.5% lower than emissions in base 
year 2007 (101.0 tons per day).  
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Table 26 

Total CO emitted during typical 24-hour winter day in the  
Anchorage bowl inventory area (tons per day)  

 motor vehicles aircraft       

year  
idle 

mode 
travel 
mode 

Stevens 
Int'l 

Airport 
Merril 
Field 

wood 
burning 

space 
heating 

rail/ 
marine nonroad 

Point 
Sources 

TOTAL 
CO 

EMISSIONS 
2007 16.3 51.0 12.4 0.7 6.2 3.8 0.2 9.1 1.3 101.0 
2008 15.3 48.0 12.7 0.7 6.3 3.8 0.2 9.2 1.3 97.4 
2009 14.2 45.0 13.0 0.7 6.4 3.8 0.2 9.2 1.3 93.7 
2010 13.7 43.9 13.3 0.7 6.4 3.8 0.2 9.3 1.3 92.6 
2011 13.1 42.8 13.6 0.7 6.5 3.9 0.2 9.4 1.3 91.4 
2012 12.7 41.6 13.8 0.7 6.5 3.9 0.2 9.4 1.3 90.2 
2013 12.2 40.3 14.1 0.8 6.6 3.9 0.2 9.5 1.3 88.9 
2014 12.0 39.5 14.4 0.8 6.7 3.9 0.2 9.5 1.3 88.3 
2015 11.7 38.6 14.7 0.8 6.7 4.0 0.2 9.6 1.3 87.6 
2016 11.4 38.0 15.0 0.8 6.8 4.0 0.2 9.6 1.3 87.2 
2017 11.2 37.3 15.3 0.8 6.8 4.0 0.2 9.7 1.3 86.7 
2018 11.0 37.0 15.8 0.8 6.9 4.0 0.2 9.8 1.3 86.8 
2019 10.9 36.7 16.2 0.8 6.9 4.0 0.2 9.8 1.4 87.0 
2020 10.8 36.4 16.7 0.8 6.9 4.1 0.2 9.9 1.4 87.1 
2021 10.6 36.1 17.2 0.8 7.0 4.1 0.2 9.9 1.4 87.3 
2022 10.6 36.1 17.6 0.9 7.0 4.1 0.2 10.0 1.4 87.8 
2023 10.5 36.0 18.1 0.9 7.0 4.1 0.2 10.0 1.4 88.3 

  

 

Figure 4. 

Projected Area-wide CO Emissions in Anchorage  (2007-2023)
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Compilation of Micro-Area Inventory for Turnagain Monitoring Station 

The area-wide CO inventory discussed in the previous section will be necessary to prepare the motor 
vehicle emission budget for use in future region-wide air quality conformity determinations.  However, 
this “area-wide view” of emissions is not very useful in analyzing the factors leading to high CO 
concentrations at particular locations in Anchorage.  Monitoring data, including a saturation monitoring 
study conducted in 1997-98 have demonstrated that CO concentrations vary widely throughout 
Anchorage and that some areas are more prone to high concentrations and have a greater potential to 
violate the national ambient air quality standard.   

The Turnagain monitoring station, located in a Spenard-area neighborhood, has the highest CO 
concentrations of all the monitoring stations in Anchorage.  Maximum 8-hour concentrations are typically 
10 to 20% higher than the next highest site called Garden in east Anchorage.  During the 1997-98 CO 
Saturation Study 8-hour CO concentrations at Turnagain were the highest among the 20 sites included 
in the study.17  An analysis of the probability of exceeding the national ambient air quality standard has 
been performed for both the Turnagain and Garden sites.  This analysis suggests that the probability of 
violating the standard at Turnagain at current CO emission levels is about 1 in 50 while the probability of 
violating at the Garden station is less than 1 in 1,000.18  For this reason, it was decided that the 
Turnagain site should be used for the maintenance demonstration.  In order to perform this 
demonstration, CO emissions in the area immediately surrounding the Turnagain site must be known for 
base year 2007 and projected through 2023.  

Because the Anchorage inventory data is disaggregated into one-kilometer2 grids, CO emissions can be 
analyzed in the area immediately surrounding the Turnagain station.  A nine-square kilometer area 
including and surrounding the Turnagain site was selected for analysis.  The area selected is shown in 
Figure 5.  As can be seen in the figure, the emissions in the nine grids comprising this analysis area are 
among the highest in the inventory area.  Figure 6 shows that precise location of the Turnagain 
monitoring station in relation to the area selected for the micro-inventory. 

In 2007, this nine square kilometer area contained an estimated population of 19,776.  Total estimated 
employment was 9,005.  This area is one of the most densely populated areas in the Anchorage bowl. 
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Figure 5 

CO emissions distribution in Anchorage 
(Turnagain micro-inventory area boundary noted with red border) 
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Figure 6 

Aerial photo of Turnagain micro-inventory area boundary 

 
 

2007 Base Year CO Micro-Inventory for Turnagain Site 

Results of the 2007 base year micro-inventory for the nine-kilometer2 area surrounding the Turnagain 
station are shown in Table 26.  Total CO emissions in the micro-inventory area are estimated to be 6.01 
tons per day.  Motor vehicles account for an estimated 73.4% of the emissions in the area.  Note that 
there is no contribution from aircraft operations or point sources in the area. 
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Table 27 

Sources of CO Emissions in Turnagain Micro-inventory Area 
2007 Base Year 

 
Source Category 

CO Emitted 
(tons per 

day) 
% of 
total 

Motor vehicles  4.42 73.4% 

Aircraft – Ted Stevens Anchorage International  and Merrill 
Field Airport Operations --- --- 

Wood burning – fireplaces and wood stoves 0.62 10.3% 

Space heating – natural gas 0.28 4.6% 

Miscellaneous (snowmobiles, snow removal, welding, rail, 
marine, etc.) 0.70 11.7% 

Point sources (power generation, sewage sludge 
incineration)  --- 

TOTAL 6.01 100.0% 
 

Projected CO Emissions  in the Turnagain Micro-Inventory Area (2007-2023) 

Projected emissions in the Turnagain micro-inventory area are tabulated for the period 2007-2023 in  
Table 27.  CO emissions decline steadily between 2007 and 2023.  By 2023 CO emissions in the Turnagain area 
are projected to decline by about 20% from the 2007 base year. 
 

Table 28 
Total CO emitted during typical 24-hour winter day when CO is elevated in 

Turnagain micro-inventory area (tons per day) 
 

Motor Vehicles Area Sources  
 

 
idle mode travel mode wood burning space heating other 

TOTAL 
CO 

EMISSIONS 
2007 1.16 3.26 0.62 0.28 0.70 6.01 
2009 1.08 3.04 0.62 0.28 0.70 5.73 
2011 1.00 2.83 0.63 0.28 0.71 5.45 
2013 0.96 2.74 0.63 0.28 0.71 5.33 
2015 0.92 2.65 0.64 0.28 0.71 5.21 
2017 0.89 2.56 0.65 0.28 0.72 5.10 
2019 0.86 2.47 0.65 0.28 0.72 4.98 
2021 0.83 2.40 0.66 0.28 0.72 4.90 
2023 0.81 2.34 0.66 0.29 0.73 4.83 
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 Figure 7 

Projected CO Emissions in Turnagain CO Micro-Inventory Area 
2007-2023 
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 Time-of-Day Inventory at Turnagain 

CO sources vary by time-of-day.  For example, idle emissions are an important source of CO during the 
morning commute hours but less so during other times of day.  For this reason, separate estimates of 
CO emissions were generated for each of the 200 grid cells that comprise the Anchorage inventory area 
for the AM Peak (7 AM – 9 AM), the PM Peak (3 PM – 6 PM) and Off Peak (6 PM – 7 AM, 9 AM – 3 
PM) periods.  Time-of-day emission results by grid for base year 2007 are summarized in Attachment 4.  
Results for other analysis years through 2023 are available by request. 

Figure 8 shows that CO emission rates vary considerably by time-of-day in the Turnagain micro-
inventory area.  Time-of-day modeling suggests that CO emission rates are highest during the AM Peak 
(7 AM – 9 AM).  CO concentrations at the Turnagain site are typically highest during morning hours, 
corresponding with this period of peak emissions.  
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 Figure 8 

CO emission rate by time-of-day in Turnagain CO micro-inventory area (2007) 
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Appendix to Section III.B.6, Anchorage CO Maintenance Plan 
 
Air Quality Program 
Municipality of Anchorage  
Department of Health and Human Services 
April 2009 
 
Analysis of the Probability of Complying with the National Ambient 
Air Quality Standard for CO in Anchorage between 2007 and 2023 
 
 
Background 
 
In July 2008, the Anchorage Assembly voted to modify the vehicle inspection and maintenance 
(I/M) program in Anchorage.  The most notable change made was extending the new car I/M 
testing exemption from four to six years.  As a result, the Anchorage CO Maintenance Plan must 
be revised, incorporated into the Alaska State Implementation Plan (SIP) for air quality and 
approved by the EPA.  As part of these revisions, a new probabilistic maintenance demonstration 
must be prepared.  This demonstration must include the effect of any changes to the CO control 
measures proposed in the revised Plan.  In particular, the impact of the new six I/M testing 
exemption on prospects for future compliance with the national ambient air quality standard 
(NAAQS) must be assessed. 

Prior to the preparation of the previous Anchorage CO Maintenance Plan in 2004, the Municipality 
of Anchorage (MOA), the Alaska Department of Environmental Conservation (ADEC) and EPA 
Region 10 staff agreed that a probabilistic approach should be used in the Anchorage 
maintenance demonstration.  The MOA, ADEC and EPA agreed that this demonstration must 
show a 90% or greater probability of meeting the national ambient air quality standard (NAAQS) in 
each year during the 2007-2023 lifetime of the Maintenance Plan.   

The MOA is using the same methodology used in the 2004 Plan in this revised maintenance 
demonstration.  This methodology relies on conventional statistical methods to estimate the 
probability of complying with the NAAQS in the year 2007, the base year for the analysis.  The 
“roll forward” technique, used in the previous maintenance demonstration, is used to estimate 
probability of complying with the standard in future years.  This technique relies on CO emissions 
projections for years 2008 through 2023 to help estimate the probability of complying with the 
NAAQS during this time period. 

 
Method 
 
Estimating the Probability of Complying with the NAAQS in Base Year 2007 

The NAAQS for CO is set at 9 ppm for an 8-hour average not to be exceeded more than 
once per year.  Because the NAAQS effectively disregards the highest 8-hour average in 
determining compliance, the measure of whether a community meets the standard is 
determined by the magnitude of the second highest 8-hour average, or second maximum.  
For this reason, this analysis focuses on the probability of the second maximum being above 
or below the 9 ppm NAAQS. 

Standard regression analysis techniques can be used to estimate the probability of 
complying with the CO NAAQS in 2007.  By definition, a violation occurs when the second 
maximum concentration is higher than 9 ppm.  The probability that this will or will not occur 
can be computed using the prediction interval.  The prediction interval is defined 
mathematically as follows: 
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yp  =   yh  +  t(α; n-2) . s{pred} Equation 1 
 

    where  
 

 

In this circumstance, we are interested only in the upper limit of the prediction interval*.  In 
this case we want to compute the value corresponding to the upper 90th percentile interval in 
base year 2007.  If 2007 could be “repeated” numerous times, with the “normal” variety of 
meteorological conditions and other variables that effect CO concentrations, the second 
maximum concentration would fall at or below this value 90% of the time.  This value is the 
base year 2007 design value (2007 DV90%). 

Over the past 30 years, CO monitoring has been conducted at ten permanent CO stations† 
and at numerous additional temporary stations throughout Anchorage and Eagle River.  Data 
suggest that the Turnagain monitor, located in a residential area in west Anchorage, has the 
highest CO concentrations of the four monitors in the current network.  (See analysis in the 
Attachment at the end of this report.)  Although it is difficult to compare recent data from 
Turnagain with data collected from other sites a decade or more earlier, studies suggest that 
the CO concentrations at Turnagain are likely representative of the highest ambient CO 
concentrations encountered in Anchorage.  For this reason, Turnagain was selected as the 
site for the maintenance demonstration. 

First and second maximum 8-hour CO concentrations measured at Turnagain are shown in 
Table 1.‡ 

 
Table 1 

1st and 2nd Maximum CO Concentrations at Turnagain Station (1999-2008) 

 

Highest 8-hour average CO 
Concentration 

(ppm) 

2nd Highest 8-hour average CO 
Concentration 

(ppm) 
1999 10.1 7.6 
2000 7.2 5.5 
2001 9.8 7.7 
2002 6.5 5.9 
2003 8.3 6.7 
2004 8.1 7.9 
2005 5.7 4.6 
2006 6.5 6.1 
2007 5.5 5.3 
2008 6.3 5.4 

                                                 
* This is known as a one-sided prediction interval.  In this case we use the one-sided t-statistic when using 
Equation 1. 
 
† For the purposes of this discussion, we define a permanent monitoring station as one that has employed Federal 
Reference Method monitors over the course of at least one CO season.  Temporary monitoring was conducted 
with bag samplers in the 1980’s and more recently with portable industrial hygiene-type CO monitors.  
Temporary monitoring has been conducted at more than 30 locations in the Municipality. 
 
‡ The Turnagain station began operation October 16, 1998; thus 1999 was the first complete year of data 
collected at this site. 
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An Excel spreadsheet was used to compute the upper 90th percentile prediction interval from 
the second maximum concentrations at Turnagain using Equation 1.  The results of this 
computation are plotted in Figure 1.  Figure 1 shows that there was a 90% probability that the 
base year 2007 value would be less than or equal to 7.23 ppm.  This computed 
concentration will serve as the base year 2007 design value for the roll forward analysis 
discussed later in this report.   

 
Figure 1 

90th Percentile Prediction Interval Computed from Turnagain 2nd Maximum 
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The precise probability of complying with the 9 ppm NAAQS in 2007 was also estimated with 
the spreadsheet.  The probability associated with a second maximum of less than or equal to 
9.0 ppm can be estimated through iteration.  The one sided t-statistic associated with various 
probabilities can be used in Equation 1 until the desired 9.0 ppm value is bracketed within 
two prediction intervals (see Table 2).  In this case the desired 9.0 ppm value falls very 
nearly at the 99.0% interval.  Thus, the probability of complying with the NAAQS in 2007 was 
estimated to be approximately 99%.  The chance of violating the NAAQS in 2007 was about 
1-in-100. 
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Table 2 
Second Maximum CO Concentration Associated with Various Upper Bound Prediction Intervals 

Probability that 2007 CO 
Concentration will be less than 

Computed 2nd Max Concentration 

Computed Second Maximum 
CO Concentration 

(ppm) 
80.0% 6.64 
90.0% 7.23 
95.0% 7.78 
97.5% 8.30 
99.0% 8.99 
99.9% 10.88 

   

Estimating the Probability of Complying with the NAAQS between 2007 - 2023 

One assumption implicit in using the roll forward method is that the second maximum CO 
concentration in any future year will be proportional to the magnitude of the CO emissions in 
that year relative to base year emissions in 2007.  In other words, if CO emissions in a future 
year are projected to decrease by 10% relative to base year 2007, the expected CO 
concentration in that future year will also decrease by 10%.  If this occurs, there will be 
concurrent increase in the probability of complying with the NAAQS in that year. 

CO emissions were estimated for the 9 kilometer2 area surrounding the Turnagain CO 
monitoring station for base year 2007 using EPA-prescribed models such as the MOBILE6, 
NONROAD, AP-42 and the FHWA model EDMS to estimate CO emissions.§  

CO emissions in 2007 were estimated to be 5.99 tons per day (tpd) in the “micro-inventory 
area” surrounding Turnagain.  The computed 90th percentile concentration or 2007 DV90% 
was 7.23 ppm.  If one assumes that CO concentrations increase in direct proportion to 
emissions, the amount of CO that could be emitted in the Turnagain area and retain a 90% 
probability of complying with the standard can be computed as follows: 
 
Amount of CO emissions associated with a  
90% probability of complying with the NAAQS  

 
= (9.0 ppm / 2007 DV2007) x CO emissions in 2007 
 
= (9.0 ppm/7.23 ppm) x 6.01 tpd = 7.48 tpd 

 

This computation suggests that if CO emissions in the Turnagain area increased from 6.01 
tpd to 7.48 tpd, the probability of complying with the NAAQS would be 90%.  In the same 
manner as shown above, the amount of emissions corresponding with other probabilities of 
compliance (i.e. 90%, 95%, 99%, etc.) can be readily computed with the spreadsheet.  The 
spreadsheet was used to create a lookup table listing probabilities along with corresponding 
quantity of emissions.  Table 3 shows the results of these spreadsheet computations.  As 
would be expected, the probability of complying with the NAAQS increases with lower 
emission rates.  

                                                 
§ MOBILE6 is used to estimate vehicle emissions, NONROAD us used to estimate various nonroad 
sources such as snowmobiles and portable electrical generators, EDMS is used for airport operations 
and AP-42 is used to estimate various area sources such as natural gas space heating, fireplaces and 
wood stoves.  These models and emission inventory procedures are described more fully in the 
Anchorage CO Emission Inventory and Emission Projections 2007-2023, included as Appendix A of 
the Anchorage SIP submittal. 
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Table 3 
CO Emission Rates Associated with Varying Probabilities of Compliance  

with the NAAQS at the Turnagain Station  

Probability that 2nd Max CO 
Concentration will be  

less than 9.0 ppm 

Corresponding  
CO Emission Rate 

(tpd) 
99.9% 4.97 
99.5% 5.39 
99.3% 5.63 
99.0% 6.02 
98.0% 6.35 
97.0% 6.60 
96.0% 6.78 
95.0% 6.96 
94.0% 7.06 
93.0% 7.16 
92.0% 7.26 
91.0% 7.37 
90.0% 7.48 

 

In addition to estimating base year 2007 CO emissions in the 9 kilometer2 area surrounding 
Turnagain, emissions were projected through the year 2023.  Projections were prepared 
using the aforementioned MOBILE6, NONROAD, AP-42, and EDMS modeling procedures.  
Population and employment forecasts prepared by the University of Alaska Institute of 
Economic and Social Research (ISER) were used to estimate key parameters necessary to 
estimate growth in vehicle travel**, space heating, fireplace and woodstove use and other CO 
emission sources.  The MOBILE6 model was configured to reflect that the four-year new car 
exemption will be extended to six years beginning January 2010. 

The results of this “micro-inventory” and forecast of CO emissions in the Turnagain area are 
shown in Table 4.  The probability of complying with the NAAQS at the level of emissions 
projected for each year was determined from the lookup table (Table 3).  

                                                 
** The Anchorage Transportation Model was used to provide information on vehicle travel.  It relies in large part 
on ISER projections in the development of travel forecasts. 
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Table 4 
Projected CO Emissions and Probabilities for Compliance with the NAAQS (2007-2023) 

 

CO Emissions from Various Sources in the 9 km2 Area 
Surrounding the Turnagain Station 

(all emissions in tons per day)  

Year  
Motor 

Vehicles 
Fireplace or 
Woodstove 

Space 
Heating Other 

TOTAL 
CO EMISSIONS 

Probability 
of Compliance 

2007 4.42 0.62 0.28 0.70 6.01 99.0% 
2008 4.13 0.62 0.28 0.70 5.73 99.3% 
2009 3.84 0.63 0.28 0.71 5.45 99.5% 
2010 3.71 0.63 0.28 0.71 5.33 99.6% 
2011 3.58 0.64 0.28 0.71 5.21 99.7% 
2012 3.45 0.65 0.28 0.72 5.10 99.8% 
2013 3.33 0.65 0.28 0.72 4.98 99.9% 
2014 3.24 0.66 0.28 0.73 4.90 >99.9% 
2015 3.15 0.66 0.29 0.73 4.83 >99.9% 
2016 3.08 0.67 0.29 0.73 4.77 >99.9% 
2017 3.01 0.67 0.29 0.74 4.71 >99.9% 
2018 2.93 0.68 0.29 0.74 4.63 >99.9% 
2019 2.85 0.68 0.29 0.74 4.56 >99.9% 
2020 2.79 0.68 0.29 0.75 4.51 >99.9% 
2021 2.72 0.68 0.29 0.75 4.45 >99.9% 
2022 2.68 0.69 0.29 0.75 4.42 >99.9% 
2023 2.64 0.69 0.30 0.76 4.38 >99.9% 

 
Table 4 suggests that there is a very high likelihood of complying with the NAAQS at the 
Turnagain station.  Although not shown here, a similar analysis was performed for the 
Garden station.  That analysis indicated that there is an even greater likelihood of 
compliance at that site.  The probability of compliance was greater than 99.9% each year 
between 2007 and 2023. 
 
Sensitivity Analysis 
The roll forward probability analysis presented in the last section relies on modeled 
projections of future emissions.  What happens to the estimated probabilities if these 
projections underestimated the growth in CO emissions between 2007 and 2023? 

This sensitivity analysis investigates the sensitivity of the probability estimates presented in 
Table 4 to assumptions regarding: 

1. future growth in vehicle miles traveled (VMT), vehicle starts and idling, and;  

2. future growth of wood stove and fireplace use.   

 

For the purpose of this analysis, we will adjust initial assumptions regarding VMT, and wood 
stove and fireplace use and re-compute the estimated probability of complying with the 
NAAQS during the 2007-2023 period.  The manner in which each of these assumptions was 
revised is described in the next section. 
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Revised Assumptions Used in Sensitivity Analysis: 

Future Growth in VMT, Vehicle Starts and Idling 

Imbedded in these emission computations is the assumption that amount of vehicle miles 
traveled (VMT) on streets in the 9 kilometer2 area surrounding the Turnagain station will grow 
by about than 4% from 2007 levels.  Although this appears to be a sensible assumption 
because the Turnagain area is an older area with little opportunity for significant growth in 
population, in this sensitivity analysis we will assume that the growth in VMT will be three 
times that projected by the Anchorage Transportation Model.  In other words, we will assume 
that VMT and vehicle starts and idling will grow by 12% between 2007 and 2023 and 
determine how this affects the probability of compliance. 

Future Growth in Wood Stoves and Fireplace Use 

Woodstove and fireplace emissions were assumed to grow in proportion to the growth in the 
number of households in the Turnagain micro-inventory area.  During the 2007-2023 
inventory period, wood heating emissions were projected increase by about 11%.  Although 
recent telephone data suggest that Anchorage households do not plan to change their habits 
with regard to wood burning, there is a possibility that wood burning rates could increase in 
the next decade if households decide to heat with wood to avoid rising costs of heating with 
natural gas.  For the purpose of this analysis we will assume that wood heating will grow 2% 
per year per household during the inventory period. 

 

Results of Sensitivity Analysis 

The two revised assumptions used in this sensitivity analysis are summarized in Table 5.  
The combined impact of these revised assumptions on CO emissions in the Turnagain 
micro-inventory area and the consequent effect on probabilities of compliance during the 
2007-2023 maintenance plan period is shown in Table 6.   

Table 6 suggests that even when the assumptions used in the sensitivity analysis are 
combined to create a “worst case scenario”, the probability of compliance with NAAQS is well 
above 90% each year.  Even with higher rates of growth in vehicle travel and wood burning, 
CO emissions continue to decline.  The probability of compliance remains at 99% or higher 
even with these higher growth rates.  By 2018 the probability of compliance is near 100%.  
 

Table 5 
Comparison of Original Assumptions used in Maintenance Demonstration with  

Revised Assumptions used in Sensitivity Analysis 

 

Original Assumptions used in 
Maintenance Demonstration 
and Probability Computations 

Revised “Worst Case” 
Assumptions Used in Sensitivity 
Analysis 

Growth in VMT and 
Vehicle Starts and 
Idling 

4% increase between 2007 and 
2023 

12% increase  between 2007 and 
2023 

Fireplace and 
Woodstove Use 

No change in wood burning rates 
per household between 2007-
2023 

2% growth in wood heating per year 
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Table 6 
Comparison of CO Emissions and Probabilities of Compliance with the NAAQS 

Original Assumptions used in Maintenance Demonstration vs. 
Revised Assumptions used in Sensitivity Analysis 

 Original Assumptions 

 
Revised Assumptions in  

Sensitivity Analysis 

 

Estimated Total CO 
Emissions 

(tpd) 

Probability 
of 

Compliance 

 Estimated Total CO 
Emissions 

(tpd) 

Probability 
of 

Compliance 
2007 6.01 99.0%  6.01 99.1% 
2008 5.73 99.3%  5.77 99.2% 
2009 5.45 99.5%  5.51 99.4% 
2010 5.33 99.6%  5.43 99.5% 
2011 5.21 99.7%  5.33 99.6% 
2012 5.10 99.8%  5.25 99.7% 
2013 4.98 99.9%  5.16 99.8% 
2014 4.90 >99.9%  5.12 99.8% 
2015 4.83 >99.9%  5.07 99.9% 
2016 4.77 >99.9%  5.04 99.9% 
2017 4.71 >99.9%  5.01 99.9% 
2018 4.63 >99.9%  4.96 >99.9% 
2019 4.56 >99.9%  4.92 >99.9% 
2020 4.51 >99.9%  4.89 >99.9% 
2021 4.45 >99.9%  4.87 >99.9% 
2022 4.42 >99.9%  4.86 >99.9% 
2023 4.38 >99.9%  4.86 >99.9% 
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Attachment 
 
Rank-Pair Order Comparison of CO Concentrations at Turnagain with Garden and 
Seward Highway Monitoring Stations 
 
Permanent monitoring at Turnagain station began in October 1998 following the completion 
of a CO Saturation Monitoring Study during the winter of 1997-98.  This study monitored CO 
concentrations at some 20 locations using temporary industrial hygiene-type monitoring 
devices.  The saturation study indicated that the Turnagain site had the highest 
concentrations of all the sites in the study.   
 
The permanent monitoring stations at Turnagain and Garden are located in older residential 
neighborhoods with relatively low traffic volumes on the roadways adjacent to the monitoring 
probe.  The Seward Highway station (decommissioned in December 2004) was located at 
the intersection of two heavily traveled arterials, the Seward Highway and Benson Boulevard.  
In Anchorage CO monitoring is conducted at these permanent stations during the winter 
months defined as October through March. 
 
Non-overlapping 8-hour maximum CO concentrations measured at the Turnagain, Garden 
and Seward Highway monitors were compared in rank-order to determine which site has the 
highest CO concentrations and the greatest potential for exceeding the national ambient air 
quality standard (NAAQS) for CO.  A rank-order comparison involves sequentially ranking 
non-overlapping 8-hour average concentrations at the two sites being compared in 
descending order.  In other words, the highest concentration measured at one site is 
compared to the highest concentration at the other, the second highest at the one site is 
compared to the second highest at the other, the third highest at one site is compared to the 
third highest at the other, and so on. 
 
Rank-pair comparisons of data were performed only in time periods when data were 
available from both sites.  In other words, in order to perform a fair comparison between two 
sites, the data compared was limited to periods when both sites were in operation and 
collecting valid data.  Table 1 show the time periods when paired-data from Turnagain was 
compared to the other two stations.†† 
 

Table A-1 

Comparison Periods for Rank-Pair Analysis 
Stations Compared Comparison Period 

Turnagain with Garden 10/16/98 – 12/31/07 

Turnagain with Seward Hwy 10/16/98 – 12/31/05 
 
A spreadsheet program was constructed to identify the highest 50 non-overlapping 8-hour 
maximum CO concentrations at each site for the comparison periods shown in Table 1.   
 

                                                 
†† The Turnagain site did not begin operating until October 16, 1998 and monitoring was discontinued 
at the Seward Highway site on December 31, 2004.  Garden has been in more-or-less continuous 
operation since late 1970’s.  When data comparisons between two sites were performed the analysis 
was limited to time periods when both sites were collecting data. 
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Comparison of Turnagain and Garden Station CO Concentrations -  
October 1998 through December 2007 
 
Results of the rank-order comparison between the Turnagain and Garden CO stations are 
shown in Figure 1.  (Data used to construct this plot can be found at the end of this report.) 

 

Figure A-1 

Rank-Order Comparison of Highest Fifty Non-Overlapping 8-hour Average CO Concentrations 
Measured at the Turnagain and Garden Monitoring Stations 

October 1998–December 2007 
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Figure 1 shows that the 50 highest 8-hour average concentrations at the Turnagain station 
are about 12% to 25% higher than the corresponding rank-pair value at Garden.  The 
greatest differences occur among the highest ranks.  For example the highest 8-hour 
concentration at Turnagain is 23% higher than the highest value at Garden while the 50th 
highest value at Turnagain is 13% higher than the corresponding 50th highest value at 
Garden.  On a rank-pair basis, the values at Turnagain are significantly and consistently 
higher than those at Garden.  This is particularly true at the extreme (i.e. highest) 
concentrations.  This would suggest that Turnagain has a greater potential of exceeding or 
violating the NAAQS than Garden.  For this reason, data from the Turnagain station were 
used to perform the probabilistic analysis for the maintenance demonstration. 
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Comparison of Turnagain and Seward Highway Station CO Concentrations  
October 1998 through December 2004 
 
A similar analysis was performed comparing data from the Turnagain station to Seward 
Highway.  In this case the analysis was confined to the period October 16, 1998 to 
December 31, 2004 because the Seward Highway station was decommissioned at the end of 
2004.  The results of this analysis are shown in Figure 2. 

 

Figure A-2 

Rank-Order Comparison of Highest Fifty Non-overlapping 8-hour Average CO Concentrations 
measured at the Turnagain and Seward Highway Monitoring Stations 

October 1998 –  December 2004 
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Among the highest 50 paired 8-hour concentrations, concentrations at Turnagain are 12% to 
38% higher than Seward.  The largest differences between the two sites are observed in the 
very highest 8-hour concentrations where differences between rank-pairs are typically 30% 
or more.  This would suggest that Turnagain has a considerably greater potential of 
exceeding or violating the NAAQS than Seward.  
 
 
Conclusion 
 
This analysis demonstrates that the Turnagain site exhibits the highest CO concentrations 
and greatest potential for violating the NAAQS in the Anchorage network.  It is therefore 
appropriate to use this site for analysis of long-term prospects for continued compliance with 
the NAAQS. 
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Turnagain 
Oct  1998 – Dec 2007  

Garden 
Oct  1998 – Dec 2007   

rank 
8-hr avg 
(ppm) date 

end 
hour  rank 

8-hr avg 
(ppm) date 

end 
hour  % Diff 

1 10.14 1/6/99 19 1 8.23 1/6/99 18  23.3% 
2 9.78 12/16/01 20 2 7.80 12/6/99 14  25.3% 
3 8.27 12/6/03 1 3 6.80 12/24/98 19  21.6% 
4 8.11 1/5/04 18 4 6.78 1/13/04 21  19.5% 
5 8.06 12/24/98 23 5 6.66 2/12/99 12  21.0% 
6 7.88 1/4/04 20 6 6.37 2/9/99 14  23.7% 
7 7.74 11/14/01 12 7 6.36 1/3/04 21  21.7% 
8 7.69 12/16/98 24 8 6.33 1/5/04 20  21.5% 
9 7.61 1/3/04 21 9 6.18 1/27/99 13  23.3% 
10 7.61 2/23/99 12 10 6.17 1/4/04 21  23.3% 
11 7.48 1/1/04 22 11 6.14 12/5/03 23  21.9% 
12 7.40 12/18/01 17 12 6.10 12/16/01 22  21.3% 
13 7.31 2/8/99 11 13 5.84 1/1/04 23  25.2% 
14 7.24 12/6/99 14 14 5.72 1/2/04 22  26.6% 
15 7.23 12/5/01 15 15 5.70 11/27/99 24  26.8% 
16 7.21 1/16/00 3 16 5.69 12/20/03 19  26.7% 
17 7.16 11/28/99 1 17 5.59 10/22/98 11  28.2% 
18 6.53 11/29/06 16 18 5.58 12/3/01 15  17.0% 
19 6.50 2/23/99 3 19 5.45 1/15/04 14  19.2% 
20 6.49 2/6/02 12 20 5.43 1/5/99 13  19.6% 
21 6.30 12/3/01 16 21 5.40 1/7/04 14  16.6% 
22 6.28 12/8/01 1 22 5.39 1/13/00 14  16.5% 
23 6.13 2/18/01 6 23 5.38 1/12/00 15  14.0% 
24 6.13 11/14/01 3 24 5.25 3/18/02 23  16.7% 
25 6.11 1/24/06 12 25 5.23 2/22/99 12  17.0% 
26 6.09 2/11/99 9 26 5.21 12/26/98 24  16.8% 
27 6.09 1/17/06 14 27 5.21 2/11/00 15  16.8% 
28 5.96 2/22/99 13 28 5.18 1/15/00 24  15.2% 
29 5.95 12/4/01 16 29 5.14 1/14/99 14  15.7% 
30 5.93 11/10/99 12 30 5.14 2/10/00 13  15.3% 
31 5.90 1/4/99 24 31 5.09 11/29/01 15  16.0% 
32 5.90 12/1/01 5 32 5.08 11/14/01 13  16.3% 
33 5.87 1/13/04 1 33 5.06 2/13/99 1  16.0% 
34 5.86 1/25/02 12 34 5.06 1/17/06 14   15.8% 
35 5.75 12/27/98 4 35 5.00 11/22/99 14  15.0% 
36 5.71 12/1/01 24 36 5.00 1/23/03 14   14.3% 
37 5.69 1/28/05 11 37 4.99 2/10/99 12  14.1% 
38 5.68 11/15/98 24 38 4.98 1/16/00 17  14.1% 
39 5.65 11/25/06 12 39 4.96 12/4/01 16  13.9% 
40 5.61 2/9/99 13 40 4.94 12/14/04 20  13.6% 
41 5.58 12/14/01 15 41 4.91 11/20/98 15  13.5% 
42 5.56 12/12/99 3 42 4.90 1/22/03 14  13.5% 
43 5.50 12/19/07 14 43 4.83 11/10/99 13  14.0% 
44 5.48 11/7/98 2 44 4.81 2/8/99 12  13.8% 
45 5.46 1/12/00 13 45 4.81 1/18/05 13  13.7% 
46 5.44 2/1/02 13 46 4.79 1/27/05 14  13.5% 
47 5.40 11/25/06 3 47 4.78 1/7/04 23  12.9% 
48 5.37 1/14/04 2 48 4.74 2/9/99 2  13.3% 
49 5.36 12/26/03 16 49 4.74 12/18/01 16  13.2% 
50 5.35 12/27/02 15 50 4.74 2/6/02 13   12.9% 
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Chapter 15.30  SOUTH CENTRAL CLEAN AIR PROGRAM* 
 
__________ 

*Cross references:  South Central clean air authority commission,§ 4.40.115; environmental 
protection, AMCRTitle 15.   

State law references:  Local program authorized, AS 46.14.400.   
 
__________ 

15.30.010  Short title of chapter.  
15.30.020  South Central Clean Air Authority.  
15.30.030  Definitions.  
15.30.035  South Central Clean Air Authority commission.  
15.30.040  Director.  
15.30.050  Air pollution inspections.  
15.30.060  Air pollution episodes.  
15.30.070  Confidentiality of records.  
15.30.080  Limitations.  
15.30.090  Compliance with federal and state law.  
15.30.100  Registration of air contaminant sources; notification of completion.  
15.30.110  Permit to operate air contaminant source.  
15.30.120  Source reports.  
15.30.130  Source tests.  
15.30.140  Variance criteria.  
15.30.150  Judicial review of action on variance.  
15.30.160  Other limitations.(Repealed).   
15.30.170  Rule-making procedures.(Repealed).   
15.30.180  Notice of violation.  
15.30.190  Effect of compliance order.  
15.30.200  Voluntary compliance.  
15.30.210  Administrative hearings.  
15.30.220  Appeals.  
15.30.230  Enforcement.  

 
15.30.010  Short title of chapter. 

This chapter may be known and cited as the South Central Clean Air Ordinance. 

(AO No. 78-140; AO No. 79-80(AM); AO No. 80-2; AO No. 80-70) 

 
15.30.020  South Central Clean Air Authority. 

A.   A regional air pollution control authority called the South Central Clean Air Authority is
hereby established within the boundaries of the municipality and the Matanuska-Susitna 
Borough. 

B.   Subject to the powers granted by law to member governments, the South Central Clean Air 
Authority shall have primary responsibility for control of air pollution from all sources within the
boundaries of the member governments except where jurisdiction is reserved by law exclusively 
for the United States or the state, shall adopt and enforce rules and regulations that endeavor to 
achieve and maintain national and state ambient air quality standards and emission standards,
and shall enforce this chapter and any rules and regulations promulgated pursuant thereto. 

(AO No. 78-140; AO No. 79-80(AM); AO No. 80-2; AO No. 80-70) 
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15.30.030  Definitions. 

Unless separately defined in a rule or regulation promulgated pursuant to this chapter or unless 
the context clearly indicates otherwise, the following terms used in this chapter or any rule or regulation 
promulgated pursuant thereto shall be defined as follows: 

Air contaminant  means dust, fumes, mist, smoke, fly ash, other particulate matter, vapor, gas or
an odorous substance, or a combination of these, but not including water vapor or steam condensate.   

Air contaminant source  means any source whatsoever at, from or by reason of which there is
emitted or discharged into the atmosphere any air contaminant.   

Air pollutant  means a material in the atmosphere, either from natural or manmade sources, in a
concentration that reaches or exceeds a level that tends to have some adverse effect on human health 
or welfare, have some deleterious effect on animal or plant life, or damage materials of economic value 
to society.   

Air pollution  means the presence in the outdoor atmosphere of one or more air pollutants.   

Air quality control plan  means the Alaska Air Quality Control Plan as approved by the
administrator of the Environmental Protection Agency pursuant to those provisions of the federal Clean 
Air Act relative to state implementation plans.   

Alteration  means any addition to, any enlargement of, any replacement of, any major
modification of, or any change in the design, capacity, process or arrangement of, or any increase in, 
the connected loading of equipment or control apparatus that will affect the kind or amount of air 
contaminant emitted.   

Ambient air  and  atmosphere  mean any unconfined portion of the atmosphere or the outside
air.   

Authority  means the South Central Clean Air Authority.   

Best practical technology  means the best system of technology available to correct the
emission problem when considering cost of system, efficiency of the process, and commercial
availability on the market.   

Borough  means the Matanuska-Susitna Borough.   

Commission  means the South Central Clean Air Authority commission.   

Director  means the director of the South Central Clean Air Authority or his authorized
representative.   

Emission  means a release of air contaminants into the environment.   

Equipment  means any stationary or portable device or any part thereof capable of causing the
emission of any air contaminant.   

Facility  means a pollutant-emitting source or activity located on one or more contiguous or
adjacent properties and which is operated by the same person under common control.   

Indirect source  means a facility, building, structure or installation that attracts or may attract
activity that results in emissions of a pollutant for which there is a national ambient air quality standard, 
including but not limited to highways and roads; parking facilities; retail, commercial and industrial
facilities; recreation, amusement, sports and entertainment facilities; airports; office and governmental 
buildings; apartment and condominium buildings; and education facilities.   

Installation  means the placement, assemblage or construction of equipment or control 
apparatus at the premises where equipment, as defined in this section, or control apparatus will be 
used.   
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Marine installation  means a movable or fixed petroleum exploration, production or extraction 
platform, or other offshore facility, in or on the waters located within the municipality, from which the 
emission of air contaminants occurs.   

Member government  means the municipalities of Anchorage and the Matanuska-Susitna 
Borough.   

Motor vehicle  means any self-propelled vehicle designed and used for transporting persons or
property, but excludes aircraft, vessels operated on water and vehicles operated exclusively on rails.   

National air quality standard  means a national primary or secondary ambient air quality
standard promulgated pursuant to the federal Clean Air Act.   

Opacity  means the degree to which emissions reduce the transmission of light and obscure the
view of an object in the background.   

Owner  means the person who owns, leases or supervises equipment, control apparatus or a
stationary or mobile source of air contaminants.   

Particulate matter  and  particulates  mean finely divided solid or liquid particles in the air or in 
an emission, including but not limited to dust, smoke, fumes, spray and fog.   

ppm  means parts per million by volume.   

Person  means any individual, trust, estate, firm, corporation, association, partnership or any 
officer, employee, department, agency, board, bureau or commission of the United States, a state or 
any political subdivision thereof.   

Regulation  means any regulation, ambient air quality standard, emission standard, limitation or
control or subsequently adopted additions or amendments thereto promulgated pursuant to this 
chapter.   

Standard cubic foot of gas  means that amount of gas that would occupy a cube having
dimensions of one foot on each side, if the gas were free of vapor and at a pressure of 14.7 PSIA and a
temperature of 70 degrees Fahrenheit.   

Visible emissions  means those gases or particulates, excluding uncombined water, that
separately or in combination are visible upon release to the outdoor atmosphere.   

(GAAB 16.68.020, 16.70.010; AO No. 78-140; AO No. 79-80(AM); AO No. 80-2; AO No. 80-70; AO No. 
93-131, § 1, 10-26-93) 

Cross references:  Definitions and rules of construction generally,§ 1.05.020.   

 
15.30.035  South Central Clean Air Authority commission. 

A.   A South Central Clean Air Authority commission of six members shall be the governing 
body of the South Central Clean Air Authority, shall exercise all powers vested in that authority
by law, and shall administer the provisions of this chapter within the member governments. 

B.   The commission shall consist of two assembly members and the mayor or his designee 
from each member government appointed in the manner provided by the law of that member 
government. The Anchorage commission members shall consist of the mayor or his designee
and two assembly members appointed by the mayor. 

C.   The term of each commission member shall be equal to the duration of his elected term or 
until a vacancy occurs. When a vacancy occurs, a new member shall be appointed in the
manner provided by the law of that member government for the appointment of commission
members. 

D.   The commission shall meet at least annually and shall elect annually from its membership a 
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presiding officer and such other officers as it deems appropriate. All officers shall serve terms of 
one year and may be reelected to their positions. 

E.   A quorum shall consist of four voting members of the commission. No action of the 
commission shall be taken or shall be effective except upon concurrence of at least four voting
members. 

F.   The commission shall determine its own rules of procedure, order of business, and meeting 
places and times. 

G.   Each commission member shall be compensated for his attendance at official commission 
meetings in the manner provided by the law of his member government. The Anchorage 
commission members shall be compensated in the same manner as members of adjudicatory
commissions pursuant toSection 4.05.050. Each commission member may also be paid such 
per diem and travel expenses for meetings outside his member government as may be provided
by the law of that member government. 

H.   In order to effect the powers and duties of the authority, the commission shall: 

1.   Hear appeals from decisions of the director concerning applications for variances, 
permits or other entitlements, appeals from compliance orders and other decisions of the
director for which appeals are authorized underSection 15.30.220; 

2.   Advise the mayors and assemblies of member governments regarding enactment or 
revision of legislation affecting air quality within the authority; 

3.   Hold such public hearings as it deems necessary for administration and enforcement 
of rules and regulations of the authority, member government ordinances and state law, 
compel the attendance of witnesses and the production of evidence, and adopt such
rules of procedure as it finds reasonable and necessary for holding public hearings; and 

4.   Issue such orders in the exercise of its appellate jurisdiction as may be necessary to 
effect the provisions of this chapter. 

(AO No. 80-70) 

 
15.30.040  Director. 

A.   The administrative powers and duties of the authority shall be exercised by the director. 

B.   The director shall be the director of the Anchorage member government's department of
health and human services. 

C.   The director shall: 

1.   Grant or deny applications for variances pursuant toSection 15.30.140. 

2.   Grant or deny applications for permits for which application is made to the authority 
pursuant to this chapter. 

3.   Determine the existence of and order curtailment actions for air episodes consistent 
withSection 15.30.060. 

4.   Enforce the provisions of this chapter and all regulations, rules, permits, variances or 
orders pursuant thereto. 

5.   Serve as a nonvoting, ex officio member and secretary of the commission. 

D.   The director shall have the power to: 

1.   Issue such enforcement orders as are necessary to control or reduce fugitive 
emissions pursuant to the law of a member government. 
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2.   Require the owner or operator of air contaminant sources to install, maintain and 
operate emission or ambient air monitoring devices or both and to furnish data collected
to the director. 

3.   Gather data concerning air pollution within the authority, conduct research and 
investigation into the causes and prevention of air pollution and conduct other related 
and scientific and technical investigations. 

4.   Render general administrative services to the commission and its member 
governments and provide such other duties as may be assigned by the commission or 
required to administer this chapter. 

5.   Contract for technical, professional, advisory, legal and other services that may be 
reasonable and proper for the performance of the authority's powers and duties, subject 
to the provisions of subsection 6 of this subsection. 

6.   Apply for, receive, administer and expend federal aid, state aid and other funds for 
the control of air pollution or the development and administration of programs related to
that control in accordance with the approved budgets of each member government. 

(GAAB 16.70.020, 16.70.050, 16.70.060, 16.70.090; AO No. 78-140; AO No. 79-80(AM); AO No. 80-2; 
AO No. 80-70) 

 
15.30.050  Air pollution inspections. 

The director or a duly authorized officer, employee or representative may at a reasonable time 
and upon presentation of a proper search warrant, where required by the constitution of the United
States or the state, enter and inspect the property and premises where an air contaminant source is
located or is being constructed for the purpose of ascertaining the state of compliance with this chapter 
and the rules and regulations promulgated pursuant thereto. No person may interfere with such 
inspection. 

(GAAB 16.70.080; AO No. 78-140; AO No. 79-80(AM); AO No. 80-2; AO No. 80-70) 

 
15.30.060  Air pollution episodes. 

A.   Concentration levels.  An air pollution episode shall be declared when in the opinion of the 
director the concentration of air contaminants in the ambient air has reached or is predicted to 
reach any of the following levels:   

1.   Air alert.     

a.   Sulfur dioxide: 365 micrograms per cubic meter of air or 0.14 parts per million 
(24-hour average). 

b.   PM-10: 150 micrograms per cubic meter (24-hour average). 

c.   Carbon monoxide: Ten milligrams per cubic meter or nine parts per million 
(eight-hour average). 

2.   Air warning.     

a.   Sulfur dioxide: 800 micrograms per cubic meter of air or 0.3 parts per million 
(24-hour average). 

b.   PM-10: 350 micrograms per cubic meter (24-hour average). 

c.   Carbon monoxide: 17 milligrams per cubic meter or 15 parts per million 
(eight-hour average). 
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3.   Air emergency.     

a.   Sulfur dioxide: 1,600 micrograms per cubic meter of air or 0.6 parts per 
million (24-hour average). 

b.   PM-10: 420 micrograms per cubic meter (24-hour average). 

c.   Carbon monoxide: 34 milligrams per cubic meter or 30 parts per million 
(eight-hour average). 

B.   Air pollution episode plan.  The director shall, in order to effect the purposes of this section,
prescribe and publish an air pollution episode plan that describes the curtailment actions,
communication and public notification procedures to be employed when the concentration of air 
contaminants has reached or is predicted to reach the concentrations set forth in subsection A 
of this section. The Anchorage Air Pollution Episode Plan is adopted by reference as part of this 
chapter. Copies of this plan shall be maintained at the mayor's office, department of health and
human services, and office of emergency management.   

C.   Air quality advisory.  The director or his designee shall issue an air quality advisory when, in 
his judgment, air quality or atmospheric dispersion conditions exist that may cause injury to 
public health.   

(GAAB 16.70.100; AO No. 78-140; AO No. 79-80(AM); AO No. 80-2; AO No. 80-70; AO No. 86-111; 
AO No. 93-131, §§ 2--4, 10-26-93) 

 
15.30.070  Confidentiality of records. 

Records and information other than emission data in the possession of the municipality which
relate to production or sales figures or to processes or production techniques of the owner or operator
of an air contaminant source are considered confidential records of the municipality after application by
the party that their public disclosure would tend to adversely affect his competitive position. 

(GAAB 16.70.120; AO No. 78-140; AO No. 79-80(AM); AO No. 80-2; AO No. 80-70) 

 
15.30.080  Limitations. 

This chapter does not: 

A.   Grant to the director jurisdiction or authority with respect to air contamination existing
solely within commercial and industrial plants, works or shops. 

B.   Affect the relations between employers and employees with respect to or arising out 
of a condition of air contamination or air pollution. 

C.   Supersede or limit the applicability of a law or ordinance relating to sanitation, 
industrial health or safety. 

(GAAB 16.70.130; AO No. 78-140; AO No. 79-80(AM); AO No. 80-2; AO No. 80-70) 

 
15.30.090  Compliance with federal and state law. 

Unless otherwise allowed by law and by this chapter or a regulation promulgated pursuant 
thereto, no person shall commit any act prohibited by, omit any act required by, or exceed any standard 
or limitation established by the federal Clean Air Act, as amended, or by ASTitle 46, article 4, as 
amended, or by any valid rule, regulation, emission standard or limitation, ambient air quality standard
or performance standard promulgated pursuant to either the federal or state legislation. 
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(AO No. 78-140; AO No. 79-80(AM); AO No. 80-2; AO No. 80-70; AO No. 93-131, § 5, 10-26-93) 

 
15.30.100  Registration of air contaminant sources; notification of completion. 

A.   Registration required.  Except as otherwise provided in subsection F of this section, no 
person shall construct, install or establish any of the following air contaminant sources within the 
territorial limits of the municipality without first registering that source with the director:   

1.   Any facility requiring a permit to operate pursuant to state or municipal law or 
regulation for the control of air contaminants. 

2.   Any facility that can emit into the ambient air, without regard to whether air quality 
control equipment is operating, carbon monoxide, sulfur oxides or particulate matter in
an amount that equals or exceeds five tons per year or hydrocarbons or nitrogen oxides
in an amount that equals or exceeds ten tons per year. 

3.   Rock crushing or screening operations. 

4.   Coal- or oil-fired equipment having a rating that equals or exceeds 3,000 kilowatts or 
10,000,000 Btu's per hour. 

5.   Incinerators having a rated capacity that equals or exceeds 250 pounds per hour. 

6.   Storage tanks, reservoirs or containers having a capacity that equals or exceeds 
40,000 gallons and are used for the storage of petroleum liquids. 

7.   Marine installations within the municipality for more than 30 consecutive days in a 
year. 

B.   Registration form; responsibility for registration.  The owner or lessee of an air contaminant 
source or his agent shall register all facilities subject to registration on forms furnished by the 
director. The owner of the source shall be responsible for registration and shall verify the
correctness of the information submitted.   

C.   Inventory of contaminant sources.  The registration of each air contaminant source subject
to registration and notification pursuant to subsection A of this section shall include a detailed
inventory of contaminant sources and emissions related to such process; provided, however, 
that separate registration shall not be required for identical units of equipment or control 
apparatus installed, altered or operated in an identical manner on the same premises.   

D.   Notification of completion required.  No person shall operate or cause the operation of an air 
contaminant source for which registration is required pursuant to this section without first
notifying the director of the date upon which such source shall begin to operate.   

E.   Inspection.  The director shall, within 30 days of receipt of notice of completion, inspect the
facility, and shall issue a notice of violation if he finds that the construction, installation or 
establishment of the facility is not in accord with the plans, specifications or other information 
submitted to the director or that the facility is otherwise in violation of this chapter or regulation
promulgated pursuant thereto.   

F.   Exception.  Neither air contaminant source registration nor notification of completion shall be
required for a point source of an air contaminant that has previously registered with the Cook 
Inlet Air Resources Management District, has previously issued a notice of completion to that 
district, and has not undergone significant alteration since such registration and issuance of the 
notice of completion.   

(GAAB 16.68.030; AO No. 78-140; AO No. 79-80(AM); AO No. 80-2; AO No. 80-70) 
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15.30.110  Permit to operate air contaminant source. 
A.   Required for certain facilities.  No person shall operate or cause the operation of a facility 
capable of emitting into the ambient air, regardless of whether air quality control equipment is
operating, an air contaminant from any of the following sources without first applying at least 30 
days prior to either purchasing equipment or commencing construction of the facility and without 
first receiving a permit to operate from the director:   

1.   Industrial process units having a total design rate, capacity or throughput that equals 
or exceeds five tons per hour. 

2.   Fuel-burning equipment having a combined rating that equals or exceeds 35 million 
Btu's per hour. 

3.   A facility containing one or more incinerators, with a total combined rated capacity 
that equals or exceeds 500 pounds per hour. 

B.   Approval of plans.  No person may construct, modify, replace or undertake a major 
alteration of a facility requiring a permit to operate until detailed plans and specifications are 
submitted to the director and approved. The director shall approve or reject such plans and 
specifications within 30 days of receipt of a complete set of such plans and specifications unless 
the director holds a public hearing pursuant to subsection C of this section. These plans and 
specifications shall include the following information:   

1.   One set of plans and specifications, clearly indicating the layout of the facility, 
location of individual pieces of equipment and points of discharge. 

2.   One set of maps or aerial photographs of a scale of at least one inch to one mile 
indicating the location and zoning of the proposed facility and, within a one-mile radius of 
the facility, the land use and zoning of the surrounding area, all homes, buildings,
watercourses, roads and other adjacent facilities, and the general topography. 

3.   An engineering report outlining the proposed methods of operation, the quantity and 
quality of material to be processed, the proposed use and distribution of the processed 
material, and a process flow diagram indicating the points of emission, including
estimated quantities and types of air contaminants to be emitted. 

4.   A description and the specifications of all air quality control devices, including design 
criteria and other information indicating that such equipment is capable of complying with
applicable federal, state and municipal emission requirements. 

5.   An evaluation of the effect on the surrounding ambient air of the emissions from the 
facility, if requested by the director. 

6.   Plans for emission reduction procedures during an air pollution episode if requested 
by the director. 

C.   Public hearing.  The director may hold a public hearing concerning any application for a
permit to operate if the director determines that public testimony is necessary before approval or 
rejection of an application for a permit to operate and if the director provides public notice of 
such hearing not less than 30 days prior to the hearing in a newspaper of general circulation. In 
such cases the director shall approve or reject the application within five days after conclusion
of the public hearing.   

D.   Criteria for approval.  Approval to construct a new air contaminant source or modify an
existing facility requiring a permit to operate may not be granted unless the applicant shows to
the satisfaction of the director that:   

1.   The new or modified source will not prevent or interfere with the attainment or 
maintenance of any federal, state or municipal ambient air quality standard. 

2.   The new or modified source will operate without causing a violation of this chapter or 
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any regulation, rule, permit or final order issued pursuant thereto. 

3.   The equipment incorporates the control technology required by federal, state and 
municipal law or regulation for the kind and amount of air contaminant emitted by the 
equipment. 

E.   Transfer; conditions.  A permit to operate may:   

1.   Not be transferred without the written consent of the director. 

2.   Not be issued for a period greater than five years, after which the permit must be 
renewed for continued operation of the facility. 

3.   Include a compliance schedule approved by the director approving for the minimum 
time necessary to install the required control equipment if the facility would or is emitting 
air contaminants in excess of federal, state or municipal emission standards or
limitations; provided, however, that a compliance schedule for any facility emitting air
contaminants subject to federal or state regulation may not allow compliance later than 
the date provided by federal or state regulation. A permit including a compliance 
schedule must be reviewed and renewed every year of its duration. 

4.   Require that specific emission reduction procedures be taken during an air pollution 
episode. 

F.   Authority to impose additional requirements.  The director may require an applicant for a 
permit to operate: to install, use and maintain monitoring equipment; to sample emissions in
accordance with methods prescribed by the director at locations, intervals and by procedures as
may be specified; to provide source test ports of the size, number and location as may be 
required and safe access to each port; to provide emission data and information from analysis 
of any test samples; and to provide periodic reports on process emissions.   

G.   Notification of denial.  If an application for a permit to operate is denied, the director shall
notify the applicant in writing of the reasons.   

H.   Equipment requirements.  Nothing in this section may be construed to authorize the director
to require the use of machinery, devices or equipment from a particular supplier or produced by
a particular manufacturer if the required emission standards may be met by machinery, devices 
or equipment available from other sources.   

I.   Fee.  A reasonable fee in the amount set by the director will be charged for the issuance of a 
permit.   

J.   Compliance with applicable regulations.  The issuance of a permit to operate shall neither 
relieve the owner of a facility requiring a permit of the obligation to comply with all applicable
federal, state or municipal emission standards and limitations nor prevent the director from 
issuing other orders pursuant to this chapter and the rules and regulations of the director 
promulgated pursuant thereto.   

K.   Revocation or suspension.  A permit to operate may be revoked or suspended by the
director if the conditions of the permit or applicable laws, rules or regulations are violated.   

(GAAB 16.68.090, 16.70.070; AO No. 78-140; AO No. 79-80(AM); AO No. 80-2; AO No. 80-70; AO No. 
93-131, § 6, 10-26-93) 

 
15.30.120  Source reports. 

The air contaminant emission data required bySection 15.30.100or 15.30.110 shall be compiled 
and submitted to the director at reasonable intervals upon the request of the director. 

(GAAB 16.68.050; AO No. 78-140; AO No. 79-80(AM); AO No. 80-2; AO No. 80-70) 
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15.30.130  Source tests. 

A.   The director may conduct or have conducted source testing in order to determine 
compliance with this chapter or any rule or regulation promulgated pursuant thereto. 

B.   Testing to determine compliance with provisions of this chapter or any rule or regulation
promulgated pursuant thereto shall be by methods of measurement approved by the director 
and undertaken in such a manner as to characterize the actual discharge into the ambient air. 

C.   The cost, if any, to the municipality of any such source testing authorized by subsection A of 
this section shall be a debt due the municipality from the owner or operator of such source and
recoverable in any court of competent jurisdiction when such testing shall have proved the
emission of air contaminants in violation of this chapter or any rule or regulation promulgated 
pursuant thereto. 

(GAAB 16.68.250; AO No. 78-140; AO No. 79-80(AM); AO No. 80-2; AO No. 80-70) 

 
15.30.140  Variance criteria. 

A.   A person who owns or is in control of a plant, building, structure, establishment, process or 
equipment may apply to the director for a variance from any emission standard or limitation
promulgated pursuant to this chapter. The director may grant the variance, but only after public 
hearing following 30 days' notice, if the director finds that: 

1.   The emissions occurring or proposed to occur do not endanger human health or 
safety; and 

2.   Compliance with the rules or regulations from which the variance is sought would 
produce serious hardship without equal or greater benefits to the public. 

B.   No variance may be granted under this section until the director has considered the relative 
interest of the applicant, other owners of property likely to be affected by the emissions, and the
general public. 

C.   A variance granted under subsection A of this section shall be for periods and under 
conditions consistent with the reasons for it and within the following limitations: 

1.   If a variance is granted on the grounds that there is no practicable means known or 
available for the adequate prevention, abatement or control of the air pollution involved, 
it shall be effective only until the necessary means for prevention, abatement or control 
become known and available, subject to the taking of substitute or alternate measures 
that the director may prescribe. 

2.   If a variance is granted on the grounds that compliance with the particular 
requirement from which a variance is sought will necessitate the taking of measures 
which because of their complexity or cost will involve considerable hardship, it shall be 
effective for a period of time which in the opinion of the director is necessary and 
reasonable. A variance granted on this ground shall contain a timetable for compliance 
with the particular requirement from which a variance is sought in an expeditious manner
and shall be for not more than five years. 

3.   If a variance is granted on the grounds that it is justified to relieve or prevent 
hardship of a kind other than that provided in subsections C.1 and C.2 of this section, it
shall be for not more than one year. 

D.   A variance granted under this section may be renewed on terms and conditions and for 
periods which would be appropriate for the initial granting of a variance. If complaint is made to
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the director on account of the variance, no renewal of it shall be granted unless, after public
hearing on the complaint following the notice, the director finds that renewal is justified. No 
renewal may be granted except upon application for renewal made at least 60 days before the 
expiration of the variance. Immediately upon receipt of an application for renewal, the director 
shall give public notice of it. 

E.   The grant of a variance or renewal is not a right of the applicant but is within the discretion 
of the director. 

F.   No variance or renewal granted under this section may be construed to prevent or limit the 
air pollution episode provisions of this chapter. 

(GAAB 16.70.110; AO No. 78-140; AO No. 79-80(AM); AO No. 80-2; AO No. 80-70) 

 
15.30.150  Judicial review of action on variance. 

A person adversely affected by the grant, denial or renewal of a variance by the director may 
obtain judicial review of the director's order by filing appeal within 30 days after the date of such order.
Judicial review of the grant, denial or renewal of a variance may be had only on the grounds that the 
grant, denial or renewal was arbitrary or capricious. 

(GAAB 16.70.110; AO No. 78-140; AO No. 79-80(AM); AO No. 80-2; AO No. 80-70) 

 
15.30.160  Other limitations.(Repealed).   
(AO No. 80-70) 

 
15.30.170  Rule-making procedures.(Repealed).   
(AO No. 80-70) 

 
15.30.180  Notice of violation. 

When the director has evidence that a violation of this chapter or rule or regulation issued under 
this chapter has occurred, the director shall serve a written notice of violation upon the suspected
violator. The notice shall specify the provision believed to be violated and the facts believed to
constitute the violation and may include a compliance order that necessary corrective action be taken 
within a reasonable time. 

(GAAB 16.70.140; AO No. 78-140; AO No. 79-80(AM); AO No. 80-2; AO No. 80-70) 

 
15.30.190  Effect of compliance order. 

A compliance order issued pursuant toSection 15.30.180shall become a final order unless 
within ten days after receipt of service of the notice of violation and compliance order the person named 
requests in writing a hearing before the director in the manner provided inSection 15.30.210. 

(GAAB 16.70.140; AO No. 78-140; AO No. 79-80(AM); AO No. 80-2; AO No. 80-70) 

 
15.30.200  Voluntary compliance. 
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The director may make efforts to obtain voluntary compliance through warning, informal 
conference or other appropriate means. 

(GAAB 16.70.140; AO No. 78-140; AO No. 79-80(AM); AO No. 80-2; AO No. 80-70) 

 
15.30.210  Administrative hearings. 

A.   Upon the written request by any person aggrieved by any decision of the director made 
pursuant to this chapter or any rule or regulation in force pursuant thereto, including a decision
to deny a permit to operate or the issuance of a compliance order, served on the director no 
later than ten days after that decision, the commission shall conduct a hearing to review the 
legality, appropriateness or wisdom of that decision. The hearing shall occur not later than 30 
days after receipt of service of the request upon the director, and, after considering the evidence
presented at the hearing, the commission shall affirm, modify or reverse the decision of the
director except as otherwise provided by this chapter or a rule or regulation issued pursuant 
thereto. The director's decision shall not be stayed pending review by the commission unless 
the director so orders. 

B.   If after a hearing held under subsection A of this section the commission finds that a 
violation of an ordinance, rule, regulation, permit or variance has occurred, it shall affirm or 
modify the compliance order previously issued or issue an appropriate compliance order for
taking corrective action. If the commission finds that no violation has occurred, it shall rescind 
the previous order, if any. A compliance order issued as a part of a notice of violation or after a 
hearing may prescribe the date by which the violation shall cease and may prescribe timetables 
for necessary action in preventing, abating or controlling emissions. 

C.   In connection with a hearing held under this section, the commission shall have power to, 
and upon application by a party to the hearing it shall have the duty to, compel the attendance
of witnesses and the production of evidence on behalf of all parties. 

D.   Upon unanimous consent of the commission, the commission may delegate, in writing, the 
authority to conduct administrative hearings under the provisions of this section to the director of 
the department for the member government wherein the subject of the administrative hearing
arose. 

(AO No. 80-70; AO No. 93-131, § 7, 10-26-93) 

 
15.30.220  Appeals. 

All appeals of any final decision of the commission shall be made to the Superior Court, Third 
Judicial District, no later than 30 days allowing that decision, pursuant to rule 601 et seq., of the Rules
of Appellate Procedure for the state. Review of the court shall be limited to whether the decision of the 
commission or director is supported by substantial evidence. A final appealable decision by the 
commission pursuant to this chapter must indicate that it is a final order and that a party disputing the 
decision has 30 days to appeal. 

(AO No. 80-70; AO No. 95-180, § 13, 9-26-95) 

 
15.30.230  Enforcement. 

A.   Notwithstanding any other provision of this chapter or other remedy provided by law, any 
person who violates any provision of this chapter or any regulation, rule, permit, variance or final
order issued pursuant thereto shall be subject to injunctive relief to restrain the person from 
continuing the violation or threat of violation. Upon application for injunctive relief and a finding 
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that a person is violating or threatening to violate any provision of this chapter or any rule,
regulation, permit, variance or order issued pursuant to this chapter, the court shall grant 
injunctive relief to restrain the violation. 

B.   In addition to any other remedy or penalty provided by law, a person who violates any 
provision of this chapter or any regulation, rule, permit, variance or final order issued pursuant 
thereto shall be subject to the civil, criminal and administrative remedies or penalties provided 
by the law of that member government wherein such violation occurred. 

(AO No. 80-70) 
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Chapter 15.35  SOUTH CENTRAL CLEAN AIR ORDINANCE REGULATIONS 

15.35.010  Adoption of regulations.  
15.35.020  Availability of copies.  
15.35.030  Stationary source emissions--Short title.  
15.35.040  Stationary source emissions--General definitions.  
15.35.050  Stationary source emissions--Visible emission standards.  
15.35.060  Stationary source emissions--Emission standards.  
15.35.070  Stationary source emissions--Other emission limitations.  
15.35.080  Stationary source emissions--Circumvention.  
15.35.090  Stationary source emissions--Fugitive emissions.  
15.35.100  Stationary source emissions--Open burning.  
15.35.110  Mobile source emissions--Short title.  
15.35.120  Mobile source emissions--Application.  
15.35.130  Mobile source emissions--Definitions.  
15.35.140  Motor vehicle emissions.  
15.35.150  Motor vehicle fleet operation.  
15.35.160  Motor vehicle inspection.  
15.35.170  Motor vehicle owner liability.  

 
15.35.010  Adoption of regulations. 

The municipality hereby adopts as ordinance the following regulations of the South Central 
Clean Air Ordinance as set forth in full in Sections15.35.030--15.35.170of this chapter. 

A.   Regulation 1: Stationary Source Emissions. 

B.   Regulation 2: Mobile Source Emissions. 

(AO No. 78-141; AO No. 79-80(AM); AO No. 80-2; AO No. 80-70) 

 
15.35.020  Availability of copies. 

At least five copies of each regulation adopted inSection 15.35.010shall be available for public 
inspection at the offices of the Anchorage Department of Health and Human Services. 

(AO No. 78-141; AO No. 80-2; AO No. 80-70; AO No. 85-8) 

 
15.35.030  Stationary source emissions--Short title. 

This regulation may be known and cited as South Central Clean Air Ordinance Regulation 1:
Stationary Source Emissions. 

(AO No. 78-141; AO No. 79-80(AM); AO No. 80-2; AO No. 80-70) 

 
15.35.040  Stationary source emissions--General definitions. 

Unless the context clearly indicates otherwise, the following terms used in this regulation shall 
be defined as follows: 

Anchorage bowl area  means that area within the boundaries of the Municipality of Anchorage 
enclosed by a border beginning at the intersection of 61 degrees 18 minutes north latitude and 149 
degrees 42 minutes west longitude, thence due south to 61 degrees 4 minutes north latitude, thence 
due west to 150 degrees 5 minutes west longitude, thence due north to 61 degrees 18 minutes north 
latitude, and thence due east to the point of beginning, 149 degrees 42 minutes west longitude.   
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Fire chief  means the Anchorage Fire Chief or his authorized representative.   

Incinerator  means any furnace used in the process of burning solid waste for the purpose of
reducing the volume of the waste by removing combustible matter.   

Industrial waste  means any material resulting from a production or manufacturing operation
having no net economic value to the source producing it.   

Open burning  means the burning of any matter in such manner that the products of combustion
resulting from the burning are emitted directly into the atmosphere without passing through an 
approved stack, duct, vent or chimney but does not refer to the operation of safety flares for the 
purpose of protecting human life.   

Open, untreated areas  means land upon which all of the natural vegetation has been removed
and no successful measures have been taken to either revegetate or resurface the ground to prevent
the emission of dust, vapors or other particulate matter into the atmosphere.   

Smolder  means to burn and smoke without flame.   

Stationary source  means any building, structure, facility, installation or equipment that emits or 
may emit any air contaminant and that contains apparatus to which this regulation applies.   

(AO No. 78-141; AO No. 79-80(AM); AO No. 80-2; AO No. 80-70) 

 
15.35.050  Stationary source emissions--Visible emission standards. 

A.   No person shall cause, permit or allow the emission of any air contaminant, excluding 
portions of emissions containing condensed uncombined water vapor from any stationary 
source including air curtain incinerators to reduce visibility through the exhaust effluent by: 

1.   Greater than 20 percent for a period or periods aggregating more than three minutes 
in any one hour, except as provided in subsection 2 of this subsection; or 

2.   Twenty percent or greater for municipal wastewater treatment plant sludge 
incinerators. 

B.   The opacity of an air contaminant shall be determined at the point of emission, except when 
the point of emission cannot be readily observed, in which case it may be determined at an
observable point of the plume nearest the point of emission. 

C.   This section shall not apply to smoke-generating equipment used by the director for the
training, instruction or certification of persons to observe and determine the opacity of air
contaminants, nor shall this section apply to smoke-generating equipment used by the fire chief 
for instruction in firefighting, when such equipment is otherwise operated in compliance with 
applicable federal and state laws. 

(AO No. 78-141; AO No. 79-80(AM); AO No. 80-2; AO No. 80-70; AO No. 93-131, § 8, 10-26-93) 

 
15.35.060  Stationary source emissions--Emission standards. 

A.   Except as otherwise provided in subsection B, no person shall cause, permit or allow 
emissions of particulate matter into the atmosphere from any stationary source in excess of 0.05 
grains per standard cubic foot of exhaust gas. 

B.   No person may cause, permit or allow emissions into the atmosphere from any single 
source or emission whatsoever any one or more of the following air contaminants, in any state
or combination thereof exceeding the following concentrations at the point of discharge: 

1.   Sulphur compounds calculated as sulphur dioxide (SO2  ) above 500 parts SO2 per 
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million parts of exhaust gas; 

2.   Particulate matter as combustion contaminants calculated to 12 percent of carbon 
dioxide (CO2  ): 

a.   0.05 grains per standard cubic foot of exhaust gas except as noted in 
subsections b through g below; 

b.   0.04 grains per standard cubic foot of exhaust gas for asphalt batch plants 
constructed or modified after June 11, 1973; 

c.   0.08 grains per standard cubic foot of exhaust gas for incinerators equal to or 
larger than 2,000 pounds per hour rated capacity; 

d.   0.10 grains per standard cubic foot of exhaust gas for those sources in 
operation prior to July 1, 1972, and for fuel-burning equipment using coal for fuel 
or for incinerators equal to or larger than 1,000 pounds per hour capacity; 

e.   0.15 grains per standard cubic foot of exhaust gas for fuel-burning equipment 
using more than 20 percent wood waste as fuel; 

f.   0.20 grains per standard cubic foot of exhaust gas for incinerators equal to or 
larger than 200 pounds per hour rated capacity but equal to or less than 1,000 
pounds per hour rated capacity; 

g.   0.30 grains per standard cubic foot of exhaust gas for incinerators less than 
200 pounds per hour rated capacity. 

C.   No person shall cause, permit or allow the emission of particulate matter from any 
stationary source that exceeds in any one hour the amount shown in the following table for the
process weight rate allocated to such source: 

TABLE 1 

TABLE INSET: 
 

  Process Weight 
  (lb./hr.)   

Emission 
Standards 
(lb./hr.)   

100--299   0.6   
300--499   1.2   
500--699   1.8   
700--999   2.2   
1,000--1,999   2.8   
2,000--2,999   4.1   
3,000--3,999   5.4   
4,000--4,999   6.5   
5,000--5,999   7.6   
6,000--6,999   8.6   
7,000--7,999   9.5   
8,000--8,999   10.4   
9,000--9,999   11.2   
10,000--14,999   12.0   
15,000--19,999   15.0   
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D.   No person shall cause, permit or allow the emission of particulate matter onto the property 
of others except when such emissions comply with the requirements of 
Sections15.35.050and15.35.060.A--C. 

(GAAB 16.68.130, 16.68.150; AO No. 78-141; AO No. 79-80(AM); AO No. 80-2; AO No. 80-70; AO No. 
93-131, § 9, 10-26-93) 

 
15.35.070  Stationary source emissions--Other emission limitations. 

A.   No person shall cause, allow or permit the emission of any air contaminant or water vapor, 
including but not limited to odorous matter, that tends to be injurious to or adversely affects 
human health, safety or welfare, animal or plant life, or property or interferes with the normal 
use and enjoyment of life, property or business. 

B.   Nothing in this regulation shall be construed to impair any cause of action or legal remedy 
therefor of any person or the public for injunctive relief, injury or damages arising from the
emission of any air contaminant in such place, manner or concentration as to constitute air
pollution or a common law nuisance. 

C.   The director may establish reasonable requirements that a building or stationary source be 
enclosed and ventilated in such a way that all the air, gases and particulate matter are
effectively dispersed or treated for removal or destruction of odorous matter or other air
contaminants before emission to the atmosphere. 

(GAAB 16.68.160, 16.68.170; AO No. 78-141; AO No. 79-80(AM); AO No. 80-2; AO No. 80-70) 

 
15.35.080  Stationary source emissions--Circumvention. 

A.   No person shall willfully cause, allow or permit the installation or use of any device or use 
any means which, without resulting in a reduction in the total amount of air contaminant emitted,
conceals an emission of air contaminant which would otherwise violate these regulations. 

B.   No person shall cause, allow or permit the installation or use of any device or use of any 
means designed to mask the emission of an air contaminant which causes detriment to health,
safety or welfare of any person. 

C.   No person shall cause, permit or allow the use of air for dilution of emission contaminants 
without affecting any total decrease in such contaminants as a method to effect compliance with 
the requirements of this regulation. 

D.   No person shall cause, permit or allow the use of stack heights that exceed good 
engineering practice or dispersion techniques to affect the degree of emission limitation required
for control of air contaminants. 

(GAAB 16.68.180; AO No. 78-141; AO No. 79-80(AM); AO No. 80-2; AO No. 80-70; AO No. 93-131, § 

20,000--29,999   19.2   
30,000--39,999   25.2   
40,000--49,999   30.5   
50,000--59,999   36.0   
60,000--79,999   40.0   
80,000--99,999   48.0   
100,000--139,999   55.0   
140,000 or more   65.0   
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10, 10-26-93) 

 
15.35.090  Stationary source emissions--Fugitive emissions. 

A.   No person shall cause, allow or permit particulate matter to be handled, transported or
stored without taking reasonable measures to prevent the particulate matter from becoming
airborne. 

B.   Within the boundaries of the municipality no person shall cause, allow or permit a building or 
its appurtenances or a road to be constructed, altered, repaired or demolished without taking
reasonable measures to prevent particulate matter from becoming airborne. 

C.   Within the boundaries of the municipality no person shall cause, allow or permit untreated 
open areas, including but not limited to roads, parking lots or construction sites located within a
private or public lot or roadway, to be improved, graded, excavated, repaired, demolished,
altered or constructed without taking reasonable measures to prevent particulate matter from 
becoming airborne. 

D.   The director shall publish guidelines he determines to be reasonable measures for 
controlling fugitive emissions, and compliance with such guidelines to the satisfaction of the
director shall be deemed to fulfill the requirements of subsections A through C. 

(AO No. 78-141; AO No. 79-80(AM); AO No. 80-2; AO No. 80-70) 

 
15.35.100  Stationary source emissions--Open burning. 

A.   Within the boundaries of the municipality no person shall cause, suffer, permit or allow any 
open burning except the following unless otherwise prohibited by law: 

1.   Open burning for pleasure, religious, ceremonial, cooking or like social purposes and 
open burning from flares, torches, waste gas burners, incense burners and insect pots is
allowed. 

2.   Open burning authorized by the fire chief for the disposal of dangerous materials is 
allowed, provided no alternate means of disposal is reasonably available. 

3.   Open burning authorized by the fire chief for instruction in the method of fighting fires 
or testing fire resistive materials and fire protection equipment is allowed provided that
these outdoor fires have prior written approval from the director, and, unless waived by 
the department, the public shall be notified through the news media of the time, place 
and purpose of the exercise at least three days in advance of the activity. Prior written 
approval from the director and public notice shall not be required when such outdoor 
fires do not exceed 30 inches in diameter. 

4.   Open burning for the disposal of trees and brush on property being developed for 
commercial or residential purposes or on property where the trees and brush were 
grown is allowed provided that: 

a.   Open burning shall be allowed only outside the Anchorage bowl area and 
only during the periods from April 1 through May 31 and August 15 through 
October 31; 

b.   The person responsible for such open burning shall obtain a written permit for 
such fire from the fire chief and upon terms and conditions specifically approved 
by the director and shall comply with all the laws and regulations of the director, 
the fire chief and all other governmental agencies regarding such fires; 

c.   Tires or heavy petroleum products may not be used to start or maintain open 
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burning. 

5.   Open burning for the disposal of household refuse is allowed in the areas of the 
municipality where municipal or Alaska Public Utilities Commission sanctioned refuse 
collection service is not available. 

6.   The burning of combustible construction debris, trees, brush and other vegetative 
matter is allowed in a commercial air curtain combustion system properly operated and 
maintained according to the manufacturer's specifications, provided that the device has 
been registered with the director, that the operator obtains written approval from the
director prior to operation, and that the operation of the device complies with all rules
and regulations of the director, the fire chief and all other governmental agencies
regarding such equipment. 

7.   Open burning for the disposal of small quantities of grass, leaves, weeds and other 
organic debris accumulated during winter months may be allowed without an open
burning permit throughout the municipality during a ten-day period in the spring 
authorized by the mayor upon appropriate terms and conditions that take into 
consideration those factors described in subsection A.10. of this section. 

8.   Open burning for the disposal of small quantities of grass, leaves, brush, weeds and 
other organic debris may be allowed without an open burning permit in the area east of
the Bragaw Road/Elmore/Abbot Loop alignment and south of Tudor Road up to 24 days 
between May 1 and June 14 and up to 14 days between August 15 and October 15, 
when authorized by the mayor and upon appropriate terms and conditions that take into
consideration those factors described in subsection A.10. of this section. 

9.   The fire chief, with the approval of the air pollution control officer or department, may 
issue open burning permits for the disposal of small quantities of grass, leaves, brush, 
weeds and other organic debris at such times and places and upon such terms and 
conditions as the fire chief and director deem appropriate in consideration of and
consistent with those factors described in subsection A.10. of this section. 

10.   The fire chief, with the approval of the air pollution control officer or the department 
may issue open burning permits allowed by this section upon appropriate terms and 
conditions that take into consideration the ambient air quality, the achievement and 
maintenance of federal, state or municipal ambient air quality standards, meteorological
conditions, the suitability of air pollution control devices for large quantities of waste, 
means of reducing fire hazards, the suitability of disposal by other available means, the 
amount and nature of waste to be burned, the proximity of the burn site to developed 
areas and the population density of the surrounding area. 

B.   The director shall publish the dates during which open burning will be allowed along with 
appropriate terms and conditions to be followed while burning. 

C.   The director may suspend or prohibit open burning at any time based on air quality 
considerations, or, upon consultation with the fire chief, for fire safety reasons. 

D.   The fire chief, in consultation with the air pollution control officer, and upon appropriate 
terms and conditions that take into consideration those factors described in subsection A.10 of 
this section, may issue written permits for the destruction of timber infested with spruce bark 
beetle during periods outside of the open burn periods designated in this section. 

E.   The fire chief shall establish guidelines and may establish an appropriate fee schedule for 
the issuance of written permits authorized under this section. 

F.   It shall be a rebuttable presumption that the person who owns or controls the property on 
which open burning occurs has caused or allowed said open burning. 

(GAAB 16.68.210; AO No. 78-141; AO No. 79-80(AM); AO No. 80-2; AO No. 80-70; AO No. 93-131, § 
11, 10-26-93; AO No. 93-210(S), § 1, 1-18-94; AO No. 95-196(S), §§ 1, 2, 10-17-95; AO No. 96-135(S), 
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§ 1, 10-22-96) 

 
15.35.110  Mobile source emissions--Short title. 

This regulation may be known and cited as the South Central Clean Air Ordinance Regulation 2: 
Mobile Source Emissions. 

(AO No. 78-141; AO No. 79-80(AM); AO No. 80-2; AO No. 80-70) 

 
15.35.120  Mobile source emissions--Application. 

The provisions of this regulation apply only to mobile sources within the boundaries of the 
municipality. 

(AO No. 78-141; AO No. 79-80(AM); AO No. 80-2; AO No. 80-70) 

 
15.35.130  Mobile source emissions--Definitions. 

Unless the context clearly indicates otherwise the following terms used in this regulation shall be 
defined as follows: 

Mobile source  means a source capable of simultaneous motion and emission of air
contaminants.   

Motor vehicle  means any self-propelled vehicle designed and used for transporting persons or
property but excludes aircraft, vessels operated on water and vehicles operated exclusively on a rail or 
rails.   

(AO No. 78-141; AO No. 79-80(AM); AO No. 80-2; AO No. 80-70) 

 
15.35.140  Motor vehicle emissions. 

A.   No person shall operate, drive, cause or permit to be driven or operated any motor vehicle
upon a public street or highway that emits any visible emission for a period in excess of five
consecutive seconds except for those motor vehicles powered by compression ignition or 
diesel-powered engines and except when the presence of uncombined water is the only reason 
an emission fails to meet this requirement. 

B.   No person shall operate, drive, cause or permit to be driven or operated any diesel-powered 
motor vehicle that emits for a period in excess of ten consecutive seconds any air contaminant
that obscures an observer's vision to a degree greater than 30 percent opacity. 

C.   No person shall operate, drive, cause or permit to be driven or operated any motor vehicle
that violates or exceeds any federal or state law, regulation, emission standard or limitation 
applicable to such motor vehicle for the control of emissions of carbon monoxide, hydrocarbons
or oxides of nitrogen. 

(AO No. 78-141; AO No. 79-80(AM); AO No. 80-2; AO No. 80-70) 

 
15.35.150  Motor vehicle fleet operation. 

The director by written notice may require the owner of any motor vehicle fleet operation of 
more than five vehicles to certify annually that its motor vehicles are maintained in good working order 
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and, if applicable, in accordance with the motor vehicle manufacturer's specifications and
maintenance schedules that may or tend to affect visible emissions. The director by written notice may 
require records pertaining to observations, tests, maintenance and repairs performed to control or 
reduce visible emissions from individual motor vehicles to be made available for review and inspection 
by the director. 

(AO No. 78-141; AO No. 79-80(AM); AO No. 80-2; AO No. 80-70) 

 
15.35.160  Motor vehicle inspection. 

The director by written notice may require the owner of any motor vehicle of a motor vehicle 
fleet operation or the owner of any motor vehicle that the director has reason to believe may be in 
violation of this regulation to make such motor vehicle available for testing for compliance withSection 
15.35.140of this regulation at a reasonable time and place. 

(AO No. 78-141; AO No. 79-80(AM); AO No. 80-2; AO No. 80-70) 

 
15.35.170  Motor vehicle owner liability. 

It shall be a rebuttable presumption that the owner of a motor vehicle that violates or exceeds 
any provision of this regulation has caused or permitted the operation or driving of that motor vehicle. 

(AO No. 78-141; AO No. 79-80(AM); AO No. 80-2; AO No. 80-70) 
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[Editor’s note: The following documents are proposed for inclusion in Volume III (Appendices 
to the State Air Quality Control Plan), Appendix III.B.10, after the close of the public comment 
process.] 
 

 
 

Placeholder for: 
 

ADEC Affidavit of Oral Hearing 
 

&  
 

ADEC Response to Oral and Written Public Comments on the Anchorage Carbon Monoxide Maintenance Plan, 
dated {Insert Date of Document} 
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Appendix to III.B.10 
 
Note: In addition to the document below, the State of Alaska will include Appendix III.B.10 
containing the Anchorage Assembly Resolution (AR) adopting the revised CO Maintenance 
Plan and an affidavit of an oral hearing to be held by the State of Alaska.  The AR and oral 
hearing are expected to occur in spring or early summer 2009. 
 
Estimation of Background CO Concentration for Anchorage Project-Level 
Conformity Analyses 
 
Most project-level conformity analyses involve modeling expected CO concentrations from projects 
related to major intersections with high traffic volumes.  CAL3QHC modeling assumes that CO 
concentrations predicted at roadway receptors are the sum of two sources: (1) emissions from the 
roadway(s) and/or intersections being modeled; or (2) “background CO” from other roadways and 
emissions sources not directly accounted for in the model.   
 
Typically, background CO is estimated from background or neighborhood-scale monitors in the 
vicinity.  For example, a background CO estimate might be taken from measurements from a nearby 
residential neighborhood.  Although this might make sense initially, this approach to estimating 
background CO is not appropriate in Anchorage. 
 
In Anchorage, CO concentrations in some residential areas are substantially higher than those near 
major roadways.  A CO monitoring study conducted in 1997-98 showed that CO concentrations 
measured at the Turnagain and Garden sites, which are located on relatively low volume residential 
streets were 20% to 50% higher than concentrations measured near major roadway intersections such 
as the Seward Highway & Benson Boulevard, Old Seward & Dimond, or Lake Otis & Tudor.  CO 
concentrations along these major arterials were lower even though their traffic volumes were an order 
of magnitude higher than the neighborhood sites.‡‡   
 
Thus, using CO values obtained from residential sites like the Garden or Turnagain site yields a 
background concentration estimate that is unrealistically high for modeling major roadway projects in 
Anchorage.  Because most project level analyses involve major roadways where mechanical 
turbulence is important in reducing CO concentrations, it is inappropriate to use data from residential 
sites to estimate the background value. 
 
In order to better determine an appropriate background value for CAL3QHC modeling, CO data from 
two monitors near the intersection of Seward Highway and Benson Boulevard were examined.  The 
first site, known as the Seward Highway site, was located on the southwest corner of the intersection 
of Seward Highway & Benson Boulevard.§§  (See Figure 1.)  It collected data from this location 
between 1987 and 2004.  Monitoring was also conducted at a second site, approximately 80 meters to 
the west on Benson Boulevard during the winter of 1997-98.  For the purposes of this discussion this 
monitor will be called Benson Mid-block.  Because this second monitor was setback further from the 

                                                 
‡‡ As noted in Section III.B.5, mechanical turbulence from vehicle traffic is believed to provide some localized 
atmospheric mixing and thus reduce CO levels on days when natural atmospheric mixing is very limited.  
Because traffic levels are low in residential area, less mechanical mixing occurs and higher CO concentrations 
result.  
§§ The intersection of Seward Highway and Benson Boulevard is the highest volume intersection in Anchorage.  
The 1997-98 CO Saturation Monitoring Study showed that concentrations at this intersection were the highest of 
all intersections monitored.  Other monitored intersections included Lake Otis & Tudor, Northern Lights & 
Boniface, Old Seward & Dimond, and Spenard & Minnesota.   
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Seward Highway, it was less affected by the emissions from idling traffic queued up on Benson 
waiting for the red light at Seward Highway. 

 
Figure 1 

 
Aerial Photo of Intersection of Seward Highway and Blvd 

Seward Highway Monitor was located approximately 80 meters east of the Benson Mid-block Monitor 
 

 
 

 
CO concentrations were approximately 19% lower at Benson Midblock than the Seward Highway site.  
The scatter plot in Figure 2 shows the relationship between paired hourly concentrations measured at 
these two locations.  (Hourly values below 3 ppm were disregarded.) 
 

Seward Highway Monitor Benson Mid-block Monitor 
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Figure 2 
 

Relationship between hourly CO concentrations measured at the Seward Highway Station and a midblock 
location 80 meters west (1997-98 data) 
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Although concentrations at the Benson Mid-block site were lower than those at the Seward Highway 
site, concentrations there were still probably unduly influenced by the heavy traffic on Benson 
Boulevard to be considered a good background site.  The probe for Benson Mid-block was located just 
10 meters south of nearest traffic lane.  If the probe for Benson Mid-block were to have been setback 
50 or 100 meters from Benson Boulevard a more realistic background value for this busy midtown 
area might have been obtained.  Nevertheless, concentrations at Benson Mid-block offer a more 
reasonable (and lower) estimate of the “true” background concentration near major arterials than 
values obtained from monitors in Anchorage residential areas.  

The Benson Mid-block monitor therefore provides a conservative or high estimate of background CO 
for CAL3QHC modeling.  CO monitoring at Benson Mid-block was discontinued in the late 1990’s.  
Nevertheless, the present-day background value can be estimated using the regression relationship 
between the Seward Highway and Benson Mid-block sites.   

The methodology used to estimate the background CO value for 2008 is described below.  A statistical 
approach, relying on the 90th percentile prediction interval, was used to compute the background 
concentration for 2008 from data collected from the Seward Highway and Benson Mid-Block 
monitors.  This methodology is similar in many ways to the probabilistic approach used in the 
Anchorage maintenance demonstration.  
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1. Use the 90th percentile prediction interval to compute the 90th percentile value of the 2nd maximum 
8-hour average at Seward Highway in 2004.  (Monitoring was discontinued in December 2004.)   

90th Percentile Prediction Interval
2nd Maximum 8-hour Average at Seward Highway
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2. Compute the corresponding 90th percentile 8-hour concentration at Benson Midblock in 2004 using 
the slope of the regression relationship shown in Figure 2. 
 
    Benson Midblock 2004 (90th percentile)  = (5.95 ppm) x 0.8123 = 4.8 ppm  
    (This value is the computed background CO concentration for 2004.) 
 

3. Use MOBILE6 to project the background concentration in 2008 from the 2004 level.*** 
 

 
MOBILE6 emission 

factor @ 2.5 mph 8-hour CO (ppm) 
1-hour CO** 

(ppm) 
2004 45.307 4.8 6.9 
2005 42.525 4.5 6.5 
2006 37.043 4.0 5.6 
2007 35.537 3.8 5.4 
2008 33.722 3.6 5.1 

  ** In accordance with guidance, persistence factor of 0.7 was used to compute the  
     1-hr concentration from the 8-hr. i.e., 1 hr bkg CO (2008) = 3.6 ppm/0.7 = 5.1 ppm 

 
The computed background CO concentration is therefore: 
 
 Background 8-hour CO = 3.6 ppm  
 
 Background 1-hour CO = 5.1 ppm  
                                                 
*** CAL3QHC guidance suggests that the background CO concentration should be adjusted downward over time 
in proportion to the decline in idle emissions projected by MOBILE6.  The MOBILE6 emission factor at 2.5 
mph is used as a surrogate for idle emissions. 
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