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Submitted by: Chair of the Assembly at the
Request of the Acting Mayor

Prepared by. Traffic Department

For Reading: May 12, 2009

ANCHORAGE, ALASKA
AR NO. 2009-129

A RESOLUTION OF THE  ANCHORAGE ASSEMBLY  ADOPTING
RECOMMENDATIONS TO BE FORWARDED TO THE ANCHORAGE
METROPOLITAN AREA TRANSPORTATION SOLUTIONS (AMATS) POLICY
COMMITTEE DELETING THE KNIK ARM CROSSING (KAC) PROJECT FROM THE
ANCHORAGE BOWL 2025 LONG-RANGE TRANSPORTATION PLAN (LRTP) AND
UPDATING THE PLANNING AND CONSULTATION REQUIREMENTS

THE ANCHORAGE ASSEMBLY RESOLVES:

Section 1. That the Assembly has reviewed the recommendations of the AMATS
Policy Committee, as of April 23, 2009, regarding the final draft amendment to the Anchorage
Bowl 2025 LRTP.

Section 2. That the Assembly hereby adopts said recommendations for the
Amendment to delete the KAC Project from the Anchorage Bowl 2025 LRTP and update the
planning and consultation requirements, and recommends its approval to the AMATS Policy
Committee.

PASSED AND APPROVED by the Anchorage Municipal Assembly this day of
, 2009.

Chair

ATTEST:

Municipai Clerk
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MUNICIPALITY OF ANCHORAGE
& ASSEMBLY MEMORANDUM

No. AM 277-2009

Meeting Date: May 12, 2009

FROM: Acting Mayor

SUBJECT: AMENDMENT TO THE ANCHORAGE BOWL 2025 LONG-RANGE
TRANSPORTATION PLAN (LRTP) DELETING THE KNIK ARM CROSSING
(KAC) PROJECT AND ENSURING CONFORMITY WITH NEW PLANNING
AND CONSULTATION REQUIREMENTS

An Assembly Resolution is requested to recommend to the Anchorage Metropolitan
Area Transportation Solutions (AMATS) Policy Committee an amendment to the
Anchorage Bowl 2025 LRTP deleting the KAC Project and updating the LRTP to reflect
new planning and consultation requirements in the Safe, Accountable, Flexible,
Efficient Transportation Equity Act. a Legacy for Users (SAFETEA-LU).

On September 16, 2008, the Anchorage Municipal Assembly passed Resolution
2008-198, that requested the AMATS Policy Committee begin the process to consider
the question of removing the KAC Project from the Anchorage Bowl 2025 LRTP with
2027 revisions, and from the Transportation Improvement Program. The AMATS
Policy Committee recommended approval of an amendment on April 23, 2009 to
remove the KAC Project from the 2025 LRTP and to reflect the new SAFETEA-LU
planning and consultation requirements.

THE ADMINISTRATION RECOMMENDS APPROVAL OF THE ATTACHED
RESOLUTION FOWARDING RECOMMENDATIONS TO THE AMATS POLICY
COMMITTEE DELETING THE KAC PROJECT FROM THE ANCHORAGE BOWL
2025 LLRTP AND UPDATING THE PLANNING AND CONSULTATION

REQUIREMENTS.

Prepared by: Lance R. Wilber, Director, Traffic Department
Concur: Michael K. Abbott, Municipal Manager
Respectfully submitted: Matt Claman, Acting Mayor
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INTRODUCTION AND BACKGROUND

This document provides the analysis and conclusions regarding the air quality conformity
determination for the 2009 Anchorage Long-Range Transportation Plan Revisions (2009
LRTP) pursuant to 40 CFR Part 93. The 2009 LLRTP covers the period 2007-2027.

Anchorage is currently only required to conduct air quality conformity determinations for
carbon monoxide (CO).

Relationship between the 2009 LRTP Conformity Determination and Previously
Approved Conformity Determinations for LRTPs Adopted in 2005 and 2007

In November 2005, AMATS adopted a new LRTP that complemented a new Anchorage
comprehensive plan, adopted in 2001, called Anchorage 2020. The new comprehensive plan
set a new direction for long-term growth and development in the Anchorage Bowl. The 2005
LRTP' contained a package of transportation improvement projects that were complementary
to Anchorage 2020 including improvements to the streets and highway system, transit
services, pedestrian system, bicycle system, freight distribution system, regional connections,
and congestion management program. A conformity determination was prepared for the 2005
LRTP which was reviewed by the inter-agency consultation team and released for public
review as required by federal regulation. The conformity determination was adopted along
with the 2005 LRTP by the AMATS Policy Committee in November 2005. The 2005 LRTP
and associated conformity determination covered the period 2005-2025.

In 2007 the LRTP was amended to include the Knik Arm Crossing (KAC) project. The
proposed KAC project would bridge the Turnagain Arm and provide a connection between
Anchorage and the Mat Su Borough to the north. The amendment included the addition of
new facilities that would connect the KAC to C Street and later to the Ingra/Gambell couplet.
No other changes were made to the transportation network. The conformity determination
was reviewed by the inter-agency consultation team, released for public comment and
approved by the AMATS Policy Committee in November 2007. The 2007 LRTP and
associated conformity determination covered the period 2007-2027.

In 2009 AMATS is considering an amendment that would remove the KAC and associated
connections to C Street and Gambell/Ingra from the LRTP. If this amendment is adopted, the
transportation network envisioned would be identical to the 2005 LRTP. For this reason, the
conformity determination for the 2009 LRTP will rely in part on the analysis performed for
the 2005 LRTP. Because the transportation networks programmed in the 2005 and 2009
LRTP are identical, on April 6, 2009 the inter-agency consultation team agreed that using
results from the 2005 LRTP conformity analysis was appropriate in the analysis of the 2009

* AMATS (Anchorage Metropolitan Area Transportation Solutions) is the metropolitan planning organization for the
Anchorage,

t For the purpose of this document we will refer to the 2005-2025 Anchorage LRTP as the 2005 LRTP. The LRTP
amendment adopted in 2007 to include the Knik Arm Crossing will be referred to as the 2007 LRTP. The currently
proposed amendment to the LRTP, which is the subject of this anatysis, will be called the 2009 LRTP.
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LRTP. The 2009 LRTP conformity analysis will, however, have to address the issue of
whether the planning assumptions used in the analysis of the 2005 LRTP are still acceptable
in 2009. In addition, because the horizon year of the 2009 LRTP extends two years beyond
the 2005 LRTP, the conformity analysis will also discuss how CO emissions will be projected
through 2027, the horizon year of the 2009 LRTP.}

Attainment Status

Carbon monoxide (CO) is a colorless, odorless and poisonous gas produced by incomplete
burning of carbon in fuel. The health threat from CO is most serious for those who suffer
from cardiovascular disease, particularly those with angina and peripheral vascular disease.
Due to the health effects of carbon monoxide, the Environmental Protection Agency (EPA)
established National Ambient Air Quality Standards (NAAQS) for CO. Although the
Municipality of Anchorage has a history of NAAQS violations, there has been a dramatic
decline in CO concentrations from the peak levels experienced in Anchorage in the early and
mid-1980s (see chart below).

Anchorage was first identified as experiencing high levels of ambient CO concentrations in
the early 1970s. Since that time, extensive monitoring programs demonstrated elevated levels
of CO throughout the community. Anchorage violated the national ambient air quality
standard (NAAQS) for CO every year from 1972 through 1994 and again in 1996. In 1998
the EPA declared Anchorage as a serious nonattainment area for CO. Between 1997 and
2008, however, Anchorage compiled 12 consecutive years of compliance with the NAAQS.
In February 2004, on behalf of the Municipality of Anchorage, the State of Alaska requested
that the EPA redesignate Anchorage from a nonattainment area to an area that has attained the
standard. This request was accompanied by a maintenance plan that showed that Anchorage
should continue to maintain compliance with the NAAQS through 2023, The EPA approved
this plan on June 23, 2004. Anchorage is now considered a CO maintenance area; an area
that has attained compliance with the NAAQS.

! FHWA planning regulations (23 CFR 450.322(c)) do not require the horizon year of a new LRTP extended to 20
years unless a new 4-year update of the plan is being performed. For this reason the 2027 horizon year of the last
previously approved LRTP amendment, the 2007 LRTP, is being retained.
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Maintenance Area Boundary

The boundaries of the Anchorage nonattainment area were established in 1978. When
Anchorage was redesignated as a maintenance area in 2004, these same boundaries were used
to describe the maintenance area. The emission inventory boundary contains this
maintenance area plus areas to the south and west not included in the maintenance area. The
boundary was expanded slightly because significant residential and commercial growth has
occurred in south and west Anchorage in the past two decades. The boundaries of the
maintenance area are compared with the expanded emission inventory area in Figure 2. The
inventory area encompasses approximately 200 square kilometers of the Anchorage Bowl.
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Figure 2.
Anchorage Maintenance Area Boundary Compared with Expanded Inventory Area
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Conformity Criteria Used in This Analysis

On August 15, 1997 the EPA published a clarified and more flexible transportation
conformity rule. The rule was amended on January 24, 2008 to reflect changes in the new
surface transportation legislation known as SAFETEA-LU. The specific conformity criteria
used in this review include the following sections contained in 40 CFR Part 93 of the Federal
Register:

Section Criteria

93.110 The conformity determination must be based on the latest planning
assumptions,

93.111 The conformity determination must be based on the latest emission
estimation model available.

93.112 Conformity must be determined according to the consultation

procedures in this subpart and in the applicable implementation plan,
and according to the public involvement procedures established in
compliance with 23 CFR part 450.

93.113(b) The LRTP and TIP must provide for the timely implementation of
TCMs from the applicable implementation plan.
93.118 The LRTP and TIP must be demonstrate that emissions of the

pollutants are less than or equal to the motor vehicle emissions budget
established in the applicable implementation plan..

Analysis Years

The analysis years correspond to the requirements contained in 40 CFR 93.118(B) which
states that the analysis years shall be no more than ten years apart with the first analysis year
no more than five years beyond the year in which the conformity determination is being
made. The conformity analysis performed for the 2005 LRTP covered the period 2005
through 2025. Because the last year of the LRTP forecast period must also be an analysis
year, this analysis will extend that period through 2027, the horizon year of the 2009 LRTP.
The conformity analysis for the 2009 LRTP will utilize results from the 2005 LRTP to
estimate emission for analysis years 2005, 2015 and 2025. A separate analysis will be
performed to estimate emissions in analysis year 2027. Appendix A of the 2005 LRTP
contained a list of the roadway improvement projects by analysis year based on the short and
long-term priorities recommended in the 2025 Anchorage Long-Range Transportation Plan.
Except for one minor change (the Lake Otis Parkway / Tudor Road intersection project was
advanced to a short-term project), this list is identical to that contemplated in the 2009 LRTP.
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METHODOLOGY

The discussion of methodology is divided into three sections. The first section will discuss
the methodology employed in the 2005 LRTP to estimate CO emissions in analysis years
2005, 2015, and 2025. (This section was taken verbatim from the eatlier 2005 LRTP
conformity determination.) The second section will discuss how these results were
extrapolated to analysis year 2027 to meet the requirement that the conformity analysis
include an analysis of the last year of the transportation plan. The third section will discuss
the implications of using slightly dated planning assumptions to develop these projections and
justify the use of these older projections in preparing CO emissions forecasts.®

Methodology Used to Estimate CO Emissions in Analysis Year 2008, 2015, and 2025

Local studies suggest that warm-up idling is a very important source of CO emissions and the
use of engine block heaters is an effective way to reduce emissions. MOBILE6 would
ordinarily be used to quantify emissions. However, a conventional MOBILE6 approach to
computing vehicle emission rates does not adequately address the emissions impact of warm-
up idling at the beginning of a trip. Moreover, MOBILE6 does not provide a mechanism to
estimate the air quality benefits of engine block heater use.

To address these limitations Anchorage prepared a grid-based inventory of carbon monoxide
(CO) emissions to more accurately characterize the time and location of mobile, area, and
point-source emissions. Particular emphasis was devoted to accurately estimate CO
emissions from vehicle cold starts and warm up idling and to accurately reflect the thermal
state of vehicles traveling within Anchorage.

The methodology used to prepare estimates of mobile source emissions used in this
conformity analysis were similar to that used in the preparation of the latest Anchorage CO
maintenance SIP revisions approved by EPA effective July 2004. The methodology deviated
slightly because a new transportation model, adopted by AMATS in April 2005, was used to
generate estimates of vehicle miles traveled and vehicle starts. These changes in
methodology were discussed and approved by an interagency consultation team during a July
13, 2005 teleconference. Staff prepared a memo describing the changes to the transportation
model, accompanying air quality post-processor and the spreadsheet model used to compute
CO emissions. This memo and minutes from the July 13 teleconference can be found in
Appendix C (note this is Appendix C of the conformity determination for the 2005 LRTP).

The methodology involves a three step modeling process, utilizing the regional transportation
model, an air quality post processor and the EPA approved emissions model (MOBILESG).
The air quality post-processor was developed that is designed to be used within the travel
demand model software. The post-processor provides estimates of vehicle miles of travel

§ A FHWA/FTA/EPA January 18, 2001 memorandum: Use of Latest Planning Assumptions in Conformity
Determinations, states that “conformity determinations that are based on assumptions that are older than 5 years
should include written justification for not using more recent information.”
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(VMT), travel speed, trip starts, and demographic characteristics using a one-kilometer grid
overlay on the Anchorage Travel Demand Model. This post processor operates in a seamless
fashion with the Anchorage Travel Demand Model that is used to forecast future travel
volumes on Anchorage roadways. This integration allows estimation of travel activity by
time of day, and further allows the tracking of VMT by operating mode along the roadway
system, thus providing the opportunity to develop a more thorough characterization of the
thermal state of a vehicle’s engine. Speed estimates are disaggregated by roadway functional
class, while VMT and trip start estimates are disaggregated by trip purpose.

The output of this post processor is a linked set of database files with detailed vehicle activity
and socioeconomic data for each grid. The linked files can be processed with estimates of
vehicle emissions rates for air quality models (Mobile6) to develop the final forecast of CO
emissions by location and time of day.

Travel Demand Model

In April 2005, AMATS adopted a new Transportation Demand Model. The updated model
was a significant improvement over the previous model which was developed in 1998 (the
basis for the previous air quality conformity determinations). Some of the major
improvements and updates included:

1) Reestimation of housechold and employment characteristics and totals for traffic
analysis zones based on 2000 US Census and Alaska Department of Labor
information,

2) Restructuring and refinement of the highway network representation;

3) Restructuring and refinement of the transit network representation including
development of ridership catchment areas for the traffic analysis zones;

4) Reestimation and extension of all houschold disaggregation models based on 2000 US
Census data;

5) Reestimation and recategorization of all trip generation and attraction models
including expanding the number of individual trip purposes;

6) Reestimation of trip distribution models based on the new trip purposes using
information about trip lengths obtained from the 2002 Houschold Survey as a basis;

7) Revised time of day model. Old model generated total link loads and estimated trip
purpose percent based on an external methodology. New model uses simuitaneous
assignment of all trip purposes separately to generate link loads stratified by trip
purpose.

8) Reestimation of mode choice models based on household survey data including
addition of separate out of pocket cost parameter including parking costs. General
improvements in parameter estimation utilizing GIS capabilities;
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9) Restimation of household and employment forecast based on updated existing land
use data and regional projections.

It is important to note that the new Travel Demand Model utilized 2000 US Census data as
well as the 2002 Anchorage Household Travel Survey whereas the previous model utilized
1990 U.S. Census data and a 1992 Travel Survey. Not only is the data more up-to-date but it
is of better quality. The change in data sources changed the model results in at least two
ways.

First, the 2002 survey suggested that the old travel demand model was significantly
overestimating the number of automobile trips and underestimating non-automobile trips
being made by the average household. The difference is explained in the methodology used
in the two surveys. The use of a trip diary in the 2002 survey greatly improved the reporting
of walk trips as well as carpool trips which are typically underreported in a survey (such as
1992) which relies solely on recall.

Second, the 2002 Household Travel reported more accurate trip start and end locations. The
survey suggested that automobile trips lengths were longer than previously assumed. Since
trip length distribution is used in the calibration of the gravity model, any changes in this data
will have an effect on VMT output of the model.

In summary, the new model meets all of the requirements for determining regional
transportation-related emissions for serious CO non-attainment areas contained in 23 CFR
93.122(b)(1):

¢ The Anchorage Transportation Planning Model was validated against observed 2002 daily
counts and was found to meet the validation criteria established by FHWA (23 CFR
93.122(b)(1)(1)).

¢ Population and employment projections were based on the 2003 Institute of Social and
Economic Institute Population and Employment projections. {23 CFR 93.122(b)(1)(ii)).

¢ [and use assignment scenarios used as input into the model utilize an accessibility index
to distribute land use based in part on future improvements to the transportation system
(23 CFR 93.122(b)(1)(iii)).

o The model uses a TransCAD capacity sensitive assignment procedure (User Equilibrium)
which incorporates link capacity restraint effects and flow-dependent travel times.
Emissions estimates were based on a methodology that differentiates between peak and
off-peak volumes and speeds and uses speeds based on final assigned volumes. (23 CFR

93.122(b)(1)(iv)).
e Zone to zone impedances used to distribute trips between origins and destination pairs are

in reasonable agreement with travel times that are estimated in the final assigned traffic
volumes (23 CFR 93.122(b){(1)(v)).
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o The model uses multinomial mode choice models to provide estimates of travel for the
following modes: drive alone, high-occupancy vehicle with two occupants, high-
occupancy vehicle with three occupants, bus transit, and non-motorized modes (walk and
bicycle). Variables utilized in the model included travel times and costs, and
socioeconomic characteristics of the trip-maker such as household size and income, auto
ownership, number of workers in the household, and presence or absence of children (23
CFR 93.122(b)(1)(vi)).

The Anchorage Travel Model Calibration and Validation Report dated February 2005
provides a comprehensive description of the entire set of travel demand models used in this

air quality conformity determination, is available from the Municipality of Anchorage, Traffic
Department.

Land Use Assumptions

One of the most important assumptions used as input in the Anchorage Transportation
Demand Model involves population and employment projections. In the past, it has been the
policy of AMATS to use the population and employment estimates provided by the Institute
of Social and Economic Research {ISER). There are several advantages to using this estimate
as the basis of the Anchorage Transportation Demand Model, including:

¢ ISER is the only organization in the State of Alaska that regularly updates its population
and employment forecast. This is particularly important for transportation planning since
the metropolitan planning regulations require use of the latest population and land use
assumptions.

e The ISER forecast is an econometric model which is based on assumptions regarding
future economic activity in the state. This is a particularly appropriate methodology for
Alaska which is a relatively young economy that has in the past undergone substantial
boom and bust swings based on the performance of a few sectors of the economy.

Table 1, 2, and 3 shows the population, household and employment projections used in the
Anchorage Transportation Planning Model.

Table 1.
Regional Population Projections
2002 2025 Forecast | Numeric Change | Percent Change
Anchorage 237,160 302,330 65,170 28
Chugiak-Eagle River 31,540 58,870 27,330 87
Mat-Su Valley 68,800 126,600 60,800 92
Total 334,500 487,800 153,300 46
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Table 2.
Regional Household Projections

2002 2025 Forecast | Numeric Change Percent Change
Anchorage 84,620 113,060 28,440 14
Chugiak-Eagle River 10,580 18,680 8,100 77
Mat-Su Valley 22,800 42,100 19,300 85
Total 118,000 173,840 55,840 47
Table 3.

Regional Employment Projections
(includes self employed)

2002 2025 Forecast | Numeric Change | Percent Change
Anchorage 150,660 186,570 35,910 24
Chugiak-Eagle River 3,980 7,190 3,210 81
Mat-Su Valley 13,700 24,200 10,500 77
Total 168,340 217,960 49,620 30

Tables 1, 2 and 3 above show the Mat-Su Valley will experience the most dramatic
population growth {92%), followed by Chugiak-Eagle River (87%), and the Anchorage Bowl
(28%). This is in line with recent trends, which show the Mat-Su Valley increasing its share
of the regional population from 9.3% in 1980 to 17.7% in 1999. Mat-Su Valley’s share of
regional employment also grew from 4.0% in 1980 to 8.4% in 1999.

Anchorage Transportation Model and Inventory Grid System

The CO inventories were based in large part on traffic activity outputs from the Anchorage
Transportation Model. The model was developed using TransCAD travel demand modeling
software. Because TransCAD is a GIS-based model, post-processing software was 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 area.

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) can be assigned to a particular grid. If a roadway
link crosses the boundary between two or more grids, its attributes are 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.

Time-of-Day Estimates of CO Emissions

Separate estimates of mobile CO emissions were prepared for the AM peak

(7 am. -9 am.), PM peak (3 p.m. — 6 p.m.) and off peak (9 a.m. — 3 p.m. and

6 p.m. — 7 a.m,, combined). 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-
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hour inventory was compiled by summing the separate emission contributions from each time
period.

A great deal of effort was devoted to developing a credible highway motor vehicle emissions
inventory that reflects real world conditions and driver behavior in Anchorage. 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.

As discussed earlier, a hybrid approach utilizing locally generated cold temperature idle
emission data in combination with the MOBILEG CO 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:

¢ immediately prior to start-up,
¢ after the initial warm-up idle, and
o during the on-road or travel portion of the trip.

The emission rate of a vehicle at each of these three critical points is a function of its thermal
state. Warm vehicles emit less CO than cold vehicles. Although the computation of thermal
state is fairly complex, it is not conceptually difficult. The equations used to compute the
thermal state of a vehicle include three basic factors:

e how long, and at what temperature, it was parked before it was started;
¢ how long it was idled before starting a trip; and
o how long it has been traveling and at what 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.

A spreadsheet model 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 modified MOBILE6 emissions model, warm-up idle
emission data from research conducted in Anchorage and Fairbanks and information derived
locally 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
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emission rate is largely a function of engine and catalyst temperature and thus is dependent on
idle duration and soak time.

Idle duration

Idie duration was quantified by the MOA Air Quality Program during the winter of 1997-98
as part of the Anchorage Driver Behavior Study. The objective of this field study was to
observe and document winter season driver idling behavior prior to the beginning of a trip.
Since direct questioning of drivers prior to a vehicle startup was likely to affect idling
behavior, it was avoided. 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.
The idle duration assumptions used to develop emissions estimates for 2005, 2015, and 2025,
are shown in Table 4. The longest idle duration was associated with trips originating at home
for work, shopping, school or other during the AM peak.!"

Tabie 4.
Median warm-up idle duration by trip purpose and origin (in minutes)
Home- [ Home- Home- - Home- | Non-home | Non-home
based | based based based | Based Based o
.'Work | Shopping School _ Other | ‘Work | Non-Work | Truck
“H] o| H| ol W0 ]| H| ol Hl o] H| ol H| ©
AM peak 7 3 7 1 7 1 7 1] NA 3| NA 1] NA 3
PM peak 3 1 2 1 2 1 2 1| NA 3| NA 1] NA 3
Off Peak 3 3 1 1 2 1 2 1] NA 2| NA 1] NA 1
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

** The Anchorage Transportation model categorizes all travel into four trip purposes. HBW (home-based work) trips
include all trips that begin at home and end directly at work or trips that begin at work and end at home, HBO (home
based other) trips are those that begin at home and end at a location other than work or begin at a non-work location
and at end at home. NHB (non home-based) trips are those that begin and at a location other than home. Finally, the
Anchorage model includes a fourth category of “truck” trips comprised of trips made by commercial trucks.

1 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 2 reflect the weighted average of idle times for garage and outside-parked vehicles.
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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 conducted a household travel behavior survey of 1,548 Anchorage
households between February 25 and April 12, 1992. 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 5. Morning
home-based trips originating at home have the longest average soak time (12 hours) while
non home based trips and home based trips originating at a non-home location have the
shortest average soak time (1 hour).

Table 5.
Average soak time prior to trip start (in hours).
- ‘Home- { Home- Home- .| Home- | Non-home | Non-home

“based: .| based | -based | based | Based: Based =

_Work | Shopping [ :-School Other Work | Non-Work | - Truck -

H| 0| H| olH ] o]| H| ol H| o| H| o] H| ©
AM peak 12 5| 12 1 12] 05 12 11 NA 4 | NA 1 NA 2
PM peak 3 5 2/ 05 2| 05 2 11 NA 5| NA 1 NA 2
Off Peak 3 5 1] 05 2] 05 2 1| NA 3] NA 11 NA 2

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

Emission data from the Alaska Cold Temperature Emission Study conducted in Anchorage
and Fairbanks during the winter of 1998-99 were used to construct a lookup table that
provided an estimate of the warm-up idle emissions (in grams CO per start) to idle duration
and soak time. CO and HC emissions were measured during the first 20 minutes following a
cold start. Although over 200 tests were conducted on light duty vehicles in Anchorage and
Fairbanks, some were excluded from the database because of data gaps or other problems.
Data from 111 valid tests were used to develop the relationships in the look up table. The
lookup table is shown in Table 6.

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 consistent with MOBILE6 model estimates for HDDV versus LDV emission
factors.
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Table 6.
Idle emission look up table for calendar year 2000
CO emissions (in grams per start) as a function of soak time and idle duration

I " Warmup Idle Duration (min) :

6T 8 9 10 11 12 13 14 15 -

3.2 9.0 9.7 10.3 10.8 11.3 11.7 12.1 12.5 12.8
22.0 23.6 24.9 26.1 272 28.1 29.0 29.8 30.5 31.2
35.1 373 39.2 40.8 423 436 44 .8 46.0 47.0 48.0
459 48.6 50.8 529 54.7 56.3 578 59.2 60.4 61.6
55.0 58.1 60.7 63.0 65.1 67.0 68.7 70.3 71.8 73.1
62.9 66.3 69.2 71.8 74.1 76.2 78.1 799 8L.5 83.1
69.7 73.4 76.6 79.4 81.9 842 86.3 88.2 90.0 91.6
80.9 85.1 88.7 91.9 94,7 97.3 99.6 101.8 103.8 1057
89.7 94.3 98.2 101.7 1048 1076 1102 1126 1148 11638
96.3 101.1 1054 109.1 1124 1154 1182 1207 1230 1252
101.2 1063 1107 1146 1181 1212 1241 1267 1292 131.5
1049 1102 1147 1187 1223 1256 128.6 1313 1338 136.2

107.7 1131 1177 121,92 1255 1289 1319 1347 1373 1397
109.8 1153 1200 1242 1279 1313 1344 1372 1399 1423
116.0 1217 1267 1311 1351 1386 1419 1449 1476 1502

Eﬁéct of Fleet Turnover on Idle Emission Factors

The MOBILES includes an algorithm, supported by vehicle testing data, to estimate the effect
of fleet turnover on vehicle emission rates. The fleet turnover factors, implicit in the
MOBILESG, were used to estimate the benefits of improvements in emission control
technology as newer cleaner burning vehicles make their way into the Anchorage fleet.
Although MOBILES6 does not provide explicit estimates of idle emissions, idle emissions can
be estimated by computing the emission rate in grams per minute from the gram per mile
emission rate predicted by vehicle traveling at 2.5 mph.?} MOBILES outputs of this 2.5 mph
emission rate were examined for years 2005, 2015, and 2025 and the rate of decline in the
emission rate was computed. This rate of decline in the 2.5 mph emission rate was applied to

estimate idle emission rates for each analysis year. The adjustment factors are shown in
Table 7.

Table 7.
Adjustment Factors Used to Modify Year 2000 Idle Emission Lookup
Improvements due to Fleet Turnover(Year 2000 = 1.0)

Calendar Adjustment for Adjustment for

Year Cold Start Idles Hot Start Idles
{soak > one hour) {soak < one hour)

2005 0.866 0.849

2015 0.535 0.506

2025 0.448 0.406

# This is the procedure recommended by EPA for estimating idle emissions in project-level conformity analysis.

Page 14



Estimating 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 the Alaska
Cold Temperature Emission Study. This study showed that engine block heaters reduced CO
emissions by an average of 72% during the first 10 minutes of idle after a cold start. The
municipality has hired a public opinion research firm to perform annual telephone surveys to
determine engine block heater plug-in rates among Anchorage drivers at ambient
temperatures below 15 °F. The survey firm estimated at-home plug-in rates before and after
the Municipality and State began a television, radio and print media campaign aimed at
increasing plug-in rates among Anchorage drivers. Survey data suggested that plug-in rates
increased from about 10% before the campaign to 20% after the campaign for morning trips
that begin at home.

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 6 a.m. — 9 a.m. period and for the first portion of the 9 a.m. — 3 p.m. mid-day
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 less than
2%. The plug-in rate assumptions used in the spreadsheet are shown in Table 8.

Table 8.
Block heater plug-in rates by time-of-day, trip origin and trip purpose

Home- Home- Home- Home- | Non-home | Non-home

based based “baged: based Based Based

- Work Shopping | _ School Other Work Non-Work Truck

H|o|H|olH|olH|O|H|O|H|O|[HI]O
AMpeak | 20% | 0% | 10% | 0% | 20% | 0% |20% | 0% | 0% | 0% | 0% [ 0% | 0% | 0%
PMpeak | 0% | 0% 0% | 0% ]| 0% | 0% | 0% (0% | 0% |[0% | 0% |0% | 0% | 0%
Off Peak [ 10% (0% | 0% | 0% | 0% | 0% | 5% |0%]| 0% |0%| 0% | 0% | 0% | 0%

The emission inventory spreadsheet used these block heater usage rates in conjunction with
block heater CO reductions determined from the Alaska Cold Temperature Emission Study to
estimate the air quality benefit of engine block heater use. Benefits were calculated for each
grid cell and for each analysis year.

Spreadsheet Calculation of Warm-up Idle Emissions
The transportation model post-processor provides data on the number of home based work,
home based other, home based school, home based shopping, non-home based work, non-

home based non-work, and truck trips generated within each grid cell for a particular time
period. The emission inventory spreadsheet uses this data along with user-supplied data on
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idle duration (Table 2), soak time (Table 3), per start idle emission estimates (Table 4) and
block heater usage rates to estimate total idle emissions for each grid cell.

Estimation of On-Road Travel Emissions

On-road travel emissions were estimated on a grid-by-grid basis using travel outputs (vehicle
miles traveled (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 operating mode by facility category. These estimates of the travel activity and
characteristics were used in conjunction with emission factor estimates generated by
MOBILES.

VMT Estimation

The Anchorage Transportation Model and post-processor were used to estimate VMT within
each of the grids in the inventory area. The transportation model was calibrated in 2004.
Because there are 5 facility categories and 7 trip purposes, the VMT in each grid was
disaggregated 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. The travel accrued within each of these seven trip purposes was assigned a
different operating mode depending on the idle duration, soak time, and prior travel time
associated with each trip purpose. Thus, freeway travel accrued by home-based work trips
was likely assigned a different CO emission rate than freeway travel accrued by shopping
trips.

Vehicle Speed Estimation

The Anchorage Transportation Model and its post-processor provides 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

¥ 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.

*** Operating mode refers to the thermal state of the vehicles traveling on a particular facility category within a
particular grid. Warm engines emit less CO than cold ones. The operating 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,
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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.

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 a.m., mid day and p.m. 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
adjustments incorporated into the emission inventory spreadsheet are shown in Table 9.

Table 9.
Speed Adjustment Factors

Freeway Major Arterial
AM Off-Peak PM AM Off-Peak PM
Speed Study {measured) 56.5 59.7 57.2 31.6 31.9 27.3
Transportation Model Estimate 48.1 50.5 48.3 38.2 41.6 37.8
spreadsheet model correction
factor 1.17 1.18 1.18 0.83 0.77 0.72

Note that model output freeway speeds were significantly slower than observed speed, so
model speeds were adjusted upward by a correction factor varying from 1.17 to 1.18
depending on the time-of-day. Conversely, modeled speeds on arterials were higher than
observed so modeled speed were adjusted downward with a correction factor that varied from
0.72 during the PM peak to 0.83 during the AM peak. These same adjustment factors were
applied to minor arterials and collectors. A default speed of 15 miles per hour was assigned to
all VMT on local roadways and 20 miles per hour for intrazonal travel.

Estimation of Vehicle Operating Mode

One of the most important variables in the estimation of vehicle CO emissions is the
operating mode. Cold-started vehicles emit significantly more CO than hot started or hot-
stabilized vehicles and the MOBILE6 modet reflects this. CO emission factor estimates
generated by the MOBILE6 model are very sensitive to user supplied inputs regarding
operating mode.

For this reason, a great deal of effort was invested in developing credible local estimates of
operating mode. Rather than use traditional definition of operating mode (i.e. fraction of
VMT accrued by vehicles operating in cold start, hot start and hot stabilized modes), an
alternative approach was developed that uses predictive coolant temperature equations to
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estimate the thermal state of a vehicle as a function of it’s soak time, idle duration, and prior
travel time. This can be expressed as:

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

Sierra Research developed a method that provides a way to use MOBILEG6 to compute
emission factors that reflect thermal state or operating mode of a vehicle after a given soak,
idle and travel time. Five customized soak distribution input files were used with MOBILEG
to reflect the impact of various thermal states on travel CO emissions.

An extensive look up table was then developed in the spreadsheet model that allowed the
appropriate MOBILE6 emission factor to be selected based on the speed, soak time, idle
duration, and prior travel time for vehicles traveling in each grid by both trip purpose and
facility category. 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 end result of this work was a
spreadsheet look up table that allowed separate emission factor estimates to be generated for
the 36 different categories of VMT in each grid.

MOBILE6 CO Model

The MOBILE6 CO model was configured to exclude the emissions impacts of the
Supplemental Federal Test Procedure (SFTP), the so called “aggressive driving component”
of the drive cycle used to compute emission factors. The effects of SETP 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 MOBILE® has the secondary effect of reducing the benefits of fleet turnover on future
emissions.

Vehicle registration distributions were based on data from detailed parking lot surveys

conducted by ADEC during the winters of 1999 and 2000. These surveys indicated that the in
use vehicle population is newer than suggested by vehicle registration data.
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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.

An I/M program effectiveness of 85% and compliance rate of 90% was assumed for all
analysis years.

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 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:

36
On-road emissions = > (VMT, x EF,) + VMT, x EF,).............. (VMT,, x EF,;)

i=1

Methodology Used to Estimate CO Emissions in Analysis Year 2027

The previous discussion discussed how outputs from the air quality post-processot to the
Anchorage Travel Demand Model are utilized in the spreadsheet model to estimate CO
emissions. The post-processor provides estimates of key parameters necessary for estimating
CO emissions in each analysis year. These include vehicle miles of travel (VMT), travel
speed, trip starts, and information about the proportion of trips and VMT by trip purpose.
This information provided for each of the 200 one-kilometer grid cells that comprise the
Anchorage inventory area.

Linear extrapolation of post-processor outputs from analysis years 2015 and 2025 was use to
estimate the travel activity parameters necessary to estimate CO emissions in 2027. For
example, between 2015 and 2025, average annual growth in VMT was about 1.5%. This
same growth rate was assumed to continue through 2027.

The same MOBILE6-based modeling process used to estimate travel and idle emissions in
2027. A new MOBILE6 model run was generated for 2027 using the same assumptions
regarding the Anchorage vehicle fleet used for analysis years 2005, 2015 and 2025.

Justification for the Use of 2003 ISER Socio-Economic Forecasts as the Basis for the
Anchorage Travel Demand Model Forecasts Used in the Conformity Determination

The Travel Demand Model runs used in the 2005 LRTP were based on population and
employment forecasts developed by ISER in 2003. ISER subsequently developed updated
forecasts in 2005. These 2005 forecasts were used to construct the Travel Demand Model
runs used in the 2007 LRTP and its associated conformity determination. Although the 2005
ISER projections included regional population and employment forecasts with and without
the Knik Arm Crossing, model runs developed for 2007 LRTP only examined a scenario with
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the KAC project. Although the 2005 ISER forecasts suggested that the KAC would have
little effect on growth region-wide, they predicted that the bridge would have the effect of re-
distributing population growth from Anchorage to the Mat Su. In other words, Anchorage
would be expected to grow more slowly if the bridge were built.

Although it is possible to develop new travel demand model runs based on the latest 2005
ISER forecasts, a significant effort would be required. The inter-agency consultation team
agreed that model runs based on the older ISER forecasts could be used if adequately
justified.

According to ISER, the differences between the 2003 and 2005 socio-economic projections
for the “no bridge scenario” are small. Moreover, ISER has stated that Anchorage population
and employment is projected to grow more slowly in their 2005 projections than those
predicted in their 2003 forecasts. This means that if new travel demand model runs were
prepared using the more recent ISER forecasts, the growth in travel activity (VMT, vehicle
starts, etc.) would likely be slower than predicted by the model runs developed from the 2003
ISER forecasts and used in the 2005 LRTP. Consequently, future CO emissions would also
be less than predicted by the modeling based on the older, 2003 ISER forecasts. In other
words, although the differences would be small, using the most recent 2005 ISER forecasts
would reduce projected CO emissions and make it easier to meet the allowable emissions
budget. Thus, the conformity analysis performed for the 2005 LRTP provides a
“conservative” analysis of Anchorage prospects for meeting its budget.

CONFORMITY ANALYSIS

Transit Service

Section 93.110 of the air quality conformity regulations state that the conformity
determination for LRTPs must discuss how transit operating policies (including fares and
service levels), and assumed transit ridership have changed since the previous LRTP
conformity determination was approved.

According to the Municipality of Anchorage Public Transportation Department, there have
been no changes in bus fares since they were increased from $1.25 to $1.50 in January 2004,
There has been an increase in service levels and ridership over the past seven years. Figures 3
and 4 show how transit service levels (as indicated by weekday revenue hours) and weekday
ridership have increased since 2002.
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Figure 3
Trend in Transit Service (2002 -2008)
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Transportation Control Measures (TCMs)

In maintenance areas such as the Municipality of Anchorage, priority must be given to the
implementation of TCMs included in the SIP. According to Air Quality Conformity
regulations (40 CFR Part 93), transportation control measures are defined as any measure that
is specifically identified and committed to in the applicable implementation plan or any other
measure for the purpose of reducing emissions or concentrations of air pollutants from
transportation sources by reducing vehicle use or changing traffic flow or congestion
conditions. Notwithstanding the above, vehicle technology-based, fuel-based and
maintenance based measures which control the emissions from vehicles under fixed traffic
conditions are not TCMs for the purposes of this subpart.

Ridesharing is the only TCM identified in CO Maintenance Plan and is fully funded in the
Transportation Improvement Program. The Ridesharing consists of both carpooling and
vanpooling elements. In 2007, when the last conformity determination was completed, there
were 365 individuals in 181 carpools. At the end of 2008, the number of carpoolers was
nearly the same; 361 individuals in 177 carpools. The vanpool program had a total 589
participants in 42 vanpools in 2007. By the end of 2008 this number had grown to 810
individuals in 52 vanpools. 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 11 shows the growth that has occurred in the vanpool
program over the past 13 years.

Table 11
Vanpool Program Participation (1996-2008)

Number of Number of
Year Vanpools 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
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Fyaluation of Carbon Monoxide Conformity Criteria

Results of CO emissions projections performed for the conformity analysis are summarized in
Table 12 for each analysis year. Figure 5 shows that the CO emissions projected for each
year through 2027 are well below the budget.

Table 12.
Summary of Results
% SR N  Mobile
Warm-up 3 4 Source
Total Idle _ Emissions
Vehicle Total Emissions Travel ; Budget
Analysis Starts YMT (tons per | Emissions |; (tons per
Year | Population | (per day) {mi/day) day} [(tons per day)|&¢ da
2005 214,206 624,807 3,277,672 19.9 59.6 110.7
2015 233,054 680,134 3,616,385 12.9 40.9 : ; 107.1
2025 267,543 753,990 4,155,939 11.5 39.2 Iy 103.1
2027 274,441 769,393 4,287,893 11.8 40.3 uhcenimys: 103.1
Figure 5
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CONCLUSION

Based on the above discussion, the proposed 2009 Anchorage Long Range Transportation
Plan Revisions have been determined to be in conformity with the Federal Clean Air Act as
amended in 1990. Furthermore, it has been determined that transportation plan will not
undermine the ability of the Municipality of Anchorage to maintain compliance with the
national ambient air quality standard for CO.
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Appendix A

SUMMARY MINUTES
2027 Long-Range Transportation Plan Air Quality Conformity
April 6, 2009
Consultation Team Teleconference

Present:

MOA- Air Quality Section: Steve Morris

FTA: Ned Conroy

EPA: Wayne Elson

MOA- AMATS: Lance Wilber, Craig Lyon, Vivian Underwood, Teresa Brewer
DEC: Cindy Heil

DOT: Aneta Synan

Guests:
KABATA: Dale Paulson, William Greene, Andrew Niemiec, and Kevin Doyle from HDR.

Jon Spring

This air quality conformity consultation team teleconference was held to discuss the assumptions and
methodology to be used in the CO Air Quality Conformity Determination for the proposed 2027 Long-Range
Transportation Plan (LRTP) amendment. This proposed amendment removes the Knik Arm Crossing (KAC)
Bridge project from the long range plan. AMATS Coeordinator, Mr, Craig Lyon facilitated the meeting.

(§)) Background: Steve Morris, MOA — Air Quality provided an overview of the proposed interim
amendment and resulting conformity analysis. AMATS is considering a proposed interim amendment to remove
the Knik Arm Crossing Bridge from the 2007 LRTP. This requires a new conformity determination. AMATS
and MOA staff recommended using the approved 2005 Conformity Analysis. While the Institute of Social and
Economic Research at the University of Alaska, Anchorage has prepared more recent economic forecasts, these
forecasts indicate slower growth than previously and thus would reduce CO emission projections.

(2) Methodology: Steve Morris, MOA — Air Quality, outlined the recommended methedology. The
methodology includes the 2005, 2015, and 2025 projections for vehicles miles traveled (VMT), vehicle starts,
and socio-economic data (population, employment, land use, emissions, vehicle fleet types, etc.). The network is
identical to the network modeled in 2005 LRTP. To model the CO emissions, a linear extrapolation will be
prepared for 2026 and 2027.

Vivian Underwood, AMATS Staff noted that for Air Quality Conformity Analysis, the regulations allow for
planning data assumptions that are more than 5 years old - if written justification is provided. The inter-agency
consultation team agreed with the methodology to use the same assumptions for land use, population, and
employment that were used for the Anchorage Bowl 2025 LRTP, extrapolated to 2027, Steve Mortris clarified
that the Horizon Year is 2027. Ms. Vivian Underwood, AMATS staff noted that with an interim amendment, the
Horizon year need not be extended.

3 CO Conformity : It is anticipated that projects included in the LRTP revisions will not contribute to
new violations of the national ambient air quality standard (NAAQS) for CO, increase the frequency or severity
of any existing violations in the problem zone, or delay timely attainment of the NAAQS. The 2003 ISER
population and employment projections are actually higher than the more recent projections. As a result, the
regional —wide CO emissions forecasts prepared with these older ISER forecasts are expected to result in higher
regional emissions and thus provide a “conservative” analysis of conformity.

With the Knik Arm Crossing Bridge, the Anchorage Bowl] would likely experience slightly lower CO emissions
than without the KAC because more of the region-wide growth would be expected to occur in the Anchorage
bowl if a bridge is not built. The Anchorage Bowl would expect to a minor increase in population and
employment (approximately 5%) without the bridge. At this time, the projected CO emissions are well-below
the allowable emission budget. Discussion regarding PM-10 conformity analysis followed. It was unclear
whether a PM-10 conformity analysis is required. Steve Morris offered to review the earlier LRTPs to
determine whether PM-10 conformity was included. If PM-10 conformity is required, the same methodology



used for the 2005 CO analysis applied to the PM-10 conformity. Steve will update the text Proposed
Conformity Methodology with a discussion about PM10 conformity and share with the consultation team.

@) Schedule: Vivian Underwood, AMATS staff explained that a draft Conformity Determination Report
for public review is due 16 April 2009. AMATS staff expects to have a draft available for the Air Quality
Conformity team on 10 April 2009. The public review and comment period will be for 30 days. The consultation
team will also have the entire 30-day public review period to review the draft, and to make comments.

5 Questions: Mr. Andrew Neimeic, KABATA asked if it mattered (to the CO emissions budget) whether
the KAC project was in or out. Mr. Craig Lyon, AMATS Coordinator responded that the Air Quality
Conformity Team was tasked with examining the 2005 analysis without the bridge. Cindy Heil also explained
that the region is well within the emissions budget. When regionally significant projects are examined, teams
look at potentially adverse effects and must be in compliance with EPA and FTA guidance and regulations.

Mr, William Greene, KABATA inquired about the short-time line, schedule, and if new data was available. Mr.
Steve Morris stated that more recent ISER data shows a slightly slower growth rate and using that re-doing the
CO emissions projections using the new data would have very little impact on the results. Cindy Heil noted that
federal agencies, such as EPA and FTA oversee the process and ensure that the requirements are met.

Mr. Kevin Doyle, HDR wondered if the 2005 network was financially constrained. Mr. Jon Spring clarified that
the new financing requirement and inflation proofing was taken into account. Additional information wil} be
presented at the 9 April 2009 Technical Advisory Committee meeting. Vivian Underwood, AMATS staff also
noted that some projects were already completed. At this time, there are no changes to the network.



Appendix B

Municipality of Anchorage
Department of Health and Human Services
April 6, 2009

Proposed Conformity Analysis Methodology for Amended
2007-2027 Anchorage Long Range Transportation Plan

(Revised after Inter-Agency Consultation, April 6, 2009)

Background

As a CO maintenance area, Anchorage Long Range Transportation Plans are subject to
conformity requirements for CO. The Anchorage bowl is considered an attainment area for
other criteria pollutants and is therefore not subject to conformity requirements for pollutants
other than CO.™ AMATS is now considering amending the 2007 LRTP by removing the Knik
Arm Crossing (KAC). This amendment triggers a new conformity determination because
KAC is a regionally significant project.

Anchorage developed a LRTP in 2005 that covered the period 2005-2025. In 2007, this
LRTP was amended to add the KAC and a new conformity determination was performed
covering the period 2007-2027. Except for roadway network changes resulting from the
bridge, the assumptions used in the conformity modeling were virtually the same. For the
2005 LRTP, population and employment projections were based on projections developed by
ISER* in 2003 and they do not include the effect of the KAC. In the amended 2007 LRTP,
population and employment projections were based on ISER projections developed in 2005
and include predicted changes in land development patterns resulting from the KAC.

The 2007 LRTP did not examine a “no bridge” scenario. f CO emissions are to be modeled
for a new, amended LRTP without the KAC, we must rely either on the older, 2003 ISER
population and employment projections or develop entirely new transportation model runs
using the more recent ISER forecasts. AMATS staff believes that preparing new
transportation model runs based on the updated ISER forecasts is unnecessary because the
changes in these forecasts have been small and they would not have an appreciable effect
on CO emission projections or the results of the conformity analysis.

In lieu of preparing new model runs with the most recent ISER forecasts we are proposing
the following methodology.

" Eagle River, which Is located within the Municipality of Anchorage, is currently designated as a nonattainment area for PM-10, The
Anchorage LRTP, however, doss not include projects in the Eagle River area. The Eagle river area is convered by a separate Long
Range Transportation Plan, That plan is subject to PM-10 conformity requirements.

#1SER is the University of Alaska Anchorage Institute of Social and Economic Research. ISER maintains the state's largest economic
database and forecasts population and employment growth.



Methodology
1. Use population, employment and land use assumptions developed from 2003 ISER

projections to model vehicle travel activity (VMT, speed, vehicle starts, trip type, etc.).

If the KAC is removed from the 2007 LRTP the resulting transportation network will be
identical to the network modeled in the 2005 LRTP. Although there have been revisions
to population, employment and land use development projections since the 2005 LRTP,
these changes have been very minor. According to Scott Goldsmith of ISER, their more
recent projections suggest slightly slower population and employment growth over the
next 20 years than the projections they developed in 2003. Because modeled CO
emissions are largely a function of the amount of VMT and vehicle starts that occur, this
means that if the conformity analysis for the 2005 LRTP were re-done using the more
recent ISER assumptions, region-wide CO emissions would be lower than originally
projected. In other words, using the older 2003 ISER projections provides for a more
conservative conformity analysis.

2. Model travel activity and CO emissions in analysis years 2005, 2015 and 2025.

Because neither the transportation network nor the emissions modeling assumptions
have changed, this analysis will be identical to that performed for the 2005 LRTP. As
noted earlier, the transportation network contemplated in the proposed amended 2007-
2027 LRTP is the same as that considered in the 2005 LRTP. The Anchorage CO
Maintenance Plan / SIP has not changed, thus assumptions regarding motor vehicle
emissions modeling will be identical to those used in the 2005 LRTP.

3. Extrapolate from 2015 and 2025 travel model outputs to estimate travel activity in 2026
and 2027.

The amended LRTP will extend through 2027. The last available travel model run is for
2025. Growth rates hetween 2015 and 2025 will be extrapolated through 2027 to
estimate the value of key parameters in 2026 and 2027. These key parameters include
VMT, the number of vehicle starts and vehicle speed.

4, Produce new MOBILES model runs to estimate CO emission factors for 2026 and 2027
Estimate regional emissions.

New MOBILEG emission factors will be used with the new travel activity estimates for
2026 and 2027 to estimate region-wide CO emissions for these two years.

Discussion

Anchorage is currently well under the CO conformity budget. The current 2007-2027 LRTP,
with the KAC, estimates region-wide CO emissions will be 48.9 tons per day; this is less than
The previous LRTP, prepared in 2005 which did not include the KAC, had very similar, but
slightly higher emissions estimates in the out years. In the 2005 LRTP, CO emissions were
projected to be about 2.8% higher in analysis year 2025 because more development and
consequent CO emissions were anticipated to occur within the Anchorage bow! area if a
bridge is not built. Nevertheless, CO emissions were projected to be just half the allotted
emission budget.



Projected CO Emissions vs. Budget
2007 LRTP (with KAC)
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Summary

Conformity analyses performed on LRTPs developed in 2005 and 2007 demonstrate that
Anchorage is well under the allowable emission budget with or without the KAC. Although
ISER has made slight adjustments to population and employment forecasts for the
Anchorage area since the conformity analysis for the 2005 LRTP was prepared, using these
updated forecasts would have very little effect on the amount of CO emissions projected. In
fact, using these updated population and employment projections would have the effect of
lowering projected CO emissions because ISER is now projecting population and
employment growth to be slower than previously anticipated.

Given the fact that CO emissions are projected to be about half the allowable emission
budget at the end of the LRTP period in 2027 and that the methodology proposed for this
conformity analysis will be conservative with regard to CO emission projections, AMATS staff
is recommending that the consultation team approve the proposed conformity analysis
methodology for the amended LRTP under consideration by AMATS.



