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Appendix B: Projects of Special Interest

Disposition of Major Regional Projects of Special Interest

KEY:

Public = funding from federal or state or local fund sources

Private = funding from private companies and developers who are usually responsible for designing and
constructing the infrastructure within master planned communities and large subdivisions and
developments.

IJR = Interchange Justification Report required by the Federal Highway Administration to explain why a
new interchange on the Interstate system is necessary.

Env Doc = Environmental Document required for all projects to assess the project's environmental
impacts.

PE = Preliminary Engineering

2012-2025 = Near Term time frame of this MTP; 2012 is the base year. Projects in this time frame have
been included in the FFY 2012-2017 TIP, FFY 2014-2019 TIP or the FFY 2016-2021 TIP and are
considered candidate projects for the FFY 2018-2023 TIP.

2026-2040 = Late Term time frame of this MTP; projects in this time frame are included in the financial
plan for this MTP.

after 2040 = projects in this time frame are not included in this MTP or any of the travel demand model
outputs; furthermore, any estimated costs are not included in the financial plan for this MTP.
They are very long-term projects which are listed for informational purposes only.

NM 347 Paseo del Volcan (PdV) Corridor

Project Description

NM 347, Paseo del Volcan (listed in previous long-range plans as Paseo del Volcan Western Alignment) is
proposed at full build-out, to be a thirty mile long four-lane expressway beginning at a new interchange
on |-40 approximately 1.7 miles west of existing Exit #149 to US 550 in Rio Rancho. It will provide an
outer loop arterial for the west and northwest section of the metro area. Construction of the
expressway would be undertaken in segments, and initially constructed as a two-lane highway with at-
grade intersections north of 1-40. In 2002 the Environmental Impact Statement (EIS) was prepared
culminating with a Record of Decision by the Federal Highway Administration establishing the preferred
alignment should the project be funded. The northernmost seven mile segment between Unser
Boulevard and US 550 has already been constructed as a two-lane highway. In 2014 the Mid-Region
Council of Governments with funding from the City of Albuquerque, conducted a study of the economic
impacts of this roadway. (Reference Paseo del Volcan Corridor, Analysis of Economic Development
Opportunities; prepared by Parsons-Brinckerhoff, August 2014.) The PdV corridor will serve several
master planned communities and future activity centers: Santolina, Westland/Estrella, Quail Ranch, Rio
Rancho Industrial Park, Rio Rancho City Center, and Paseo Gateway. Also, the City of Albuquerque's
master plan for Double Eagle Il Airport proposes an Aerospace Technology Park; the master plan was
approved by the Environmental Planning Commission (EPC) and the Federal Aviation Administration
(FAA). The land on the west side of the proposed road and west of the airport is in the city's open space
master plan.
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Project Status and Implementation Timeframe

Construction of Paseo del Volcan will require significant funding for the purchase of rights-of-way,
design and construction. The proposed new interchange at I-40 will require the purchase of
approximately 30 parcels, the segment between the interchange and the Bernalillo-Sandoval county line
is under ownership of two private landholders and the City of Albuquerque on the west side of Double
Eagle Il Airport, and the Sandoval County segment between the county line and Unser Boulevard
requires the acquisition of over 1000 parcels. Total projected cost for completion of an initial two-lane
roadway with at-grade intersections is approximately $96 million (2014 dollars). The projected cost
does not include the construction of extensions of Paseo del Norte, Ladera Drive, or Arroyo Vista
Boulevard which would provide east-west connections to Paseo del Volcan. Full implementation of this
corridor should include provisions for dedicated transit rights-of-way. Given the uncertainties of
federal, state and local funding availability along with the long-range implementation time frame for the
construction of the planned communities/activity centers, much of the implementation of this corridor
is beyond the 2040 horizon of this metropolitan transportation plan. However, it remains part of the
long-range transportation system for the metro area. Purchase of rights-of-way along the entire
corridor as funding becomes available and/or parcels become available is consistent with the MTP.
Design and construction of PdV along the west side of Double Eagle Il Airport (and improvements to
Shooting Range Road) to accommodate economic development and improvements to the Aerospace
Technology Park, is also consistent with the MTP as funding becomes available.

Segment Estimated Cost Possible Time

(2014 5) Fund Sources Frame
NM 347 Rights-of-Way as needed
Acquisition $33,700,000 Public & Private or as funding or

[-40 & PdV Interchange
Scope, Env Doc, PE & IJR
for Basic Interchange

[-40 & PdV Interchange
Design & Construct
Basic Interchange

Design & Construction of
PdV in Santolina (2 lanes)

PdV Design & Construct
13.7 mile 2-Lane Roadway
I-40 to Southern Blvd

PdV Design & Construct
8.6 mile 2-Lane Roadway
Southern Blvd to Unser Blvd

PdV Widening to 4 Lanes
Unser Blvd to US 550

PdV Widening to 4 Lanes
[-40 to Unser Blvd

no separate est.

included below

$15,400,000

$11,620,000

$24,700,000

$19,500,000

$46,353,600

not estimated

Public &/or Private

Public &/or Private
Private
Private (primarily)

Public at DEII Airport
& Open Space Plan

Public (some private)

Public

Public &/or Private

Atrisco Vista Blvd Extension & Connection to Paseo del Volcan / Southern Blvd

parcels become
available

as develop.
warrants

2026-2040

2026-2040

after 2040 but
airport roads
2026-2040

beyond MTP
after 2040
earlier only if
development
warrants

2026-2040

beyond MTP
after 2040
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Project Description

Related to Paseo del Volcan, is a proposed connection between future Paseo del Volcan at Southern
Boulevard and Atrisco Vista Boulevard (formerly known as both Double Eagle Il Road and Paseo del
Volcan Eastern Alignment). When fully realized, will be an arterial connection between the existing 1-40
interchange at Exit #149 and US 550 via the existing Atrisco Vista Boulevard and the future Paseo del
Volcan north of Southern Boulevard. By extending to the north, this corridor will provide improved
north-south access serving Double Eagle Il Airport, the industrial area near Exit #149 connecting
southerly into Santolina and to NM 500, Senator Dennis Chavez Boulevard, thus serving as the
innermost, outer loop arterial for the west and northwest sections of the metro area.

Project Status and Implementation Timeframe

Although this connection was not analyzed in the 2014 Paseo del Volcan corridor analysis,
implementation of this section will require acquisition of numerous parcels in Rio Rancho and right-of-
way through the Quail Ranch landholdings. Construction of this connector along with construction of
Paseo del Volcan between Southern Boulevard and Unser Boulevard would provide the metro area with
a north-south arterial. The connection to Paseo del Norte already exists although improvements to that
roadway will be necessary.

Segment Estimated Cost Possible Time

(2014 9) Fund Sources Frame
Atrisco Vista Blvd Ext. as needed
Rights-of-Way Acquisition included below Public/Private or available
Atrisco Vista Blvd Ext. 2026-2040
Design & Construct earlier if
2-Lane Roadway development or
Paseo del Norte to Southern ~ $24,400,000 Private (some public) traffic warrants

Atrisco Vista Blvd
Widening to 4 Lanes
I-40 to Paseo del Norte $15,640,000 Public 2026-2040

Atrisco Vista Blvd

Widening to 4 Lanes
Paseo del Norte to Southern S 7,000,000 Public/Private 2026-2040
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Paseo del Norte (PdN) Extension & Improvements

Project Description

Paseo del Norte is currently a multi-lane arterial highway between Eagle Ranch Road and Tramway
Boulevard and a two-lane highway between Atrisco Vista Boulevard and Eagle Ranch Road with
intersections at most north-south arterial roadways in the Albuquerque and Rio Rancho areas. Final
build-out envisions the widening of the current two-lane segments and extensions westerly to future
Paseo del Volcan (PdV) and the Northwest Loop as a multi-lane arterial expressway. Full
implementation of this corridor should include provisions for a dedicated transit guideway.

Project Status and Implementation Timeframe

Given the uncertainties of federal, state and local funding availability along with the long-range
implementation time frame for growth in this area, much of the implementation of this corridor is
beyond the 2040 horizon of this metropolitan transportation plan. Full build-out of Paseo del Norte
remains part of the long-range transportation system of the metro area.

Segment Estimated Cost Possible Time

(2014 9) Fund Sources Frame
PdN Improvements 2026-2040
Widening to 4 Lanes earlier if
Woodmont Ave to development or
End of Current 4 Lane $40,000,000 Public traffic warrants
PdN Improvements 2026-2040
Widening to 4 Lanes earlier if

Atrisco Vista Blvd to
Woodmont Ave

Paseo del Norte Ext.
Rights-of-Way Acquisition
between future NW Loop
and Atrisco Vista Blvd

PdN Design & Construct
2 Lane Roadway
between PdV and
Atrisco Vista Boulevard

PdN Design & Construct
2 Lane Roadway
between PdV and
future Northwest Loop

$21,750,000

not estimated

$8,600,000

not estimated

Public (some private)

Public/Private

Public/Private

Public/Private

development or
traffic warrants

beyond MTP
after 2040

2026-2040
earlier only if
development or
traffic warrants

beyond MTP
after 2040

57



Northwest Loop Corridor

Project Description

The Northwest Loop is proposed as part of the long-range transportation system of the metro area. The
77 mile roadway would provide a third outer loop connecting I-40 at a new interchange near existing
Exit #140 to US 550 at the Unser Blvd intersection. Environmental documentation was undertaken in
the 1980's. In 2009 and 2010, some federal, state and local funds under project 3100060, were used to
update the environmental document, conduct a cultural resources investigation and design and
construct a short segment in the vicinity of the desalination plant site. Currently, the Northwest Loop
exists only as a gravel roadway from Alice King Way to a point south of the desalination site, and a very
short section between Unser Blvd and US 550 (the connection of Unser Blvd to US 550). The completed
roadway would serve the proposed Rio West planned community, the planned Sandoval County general
aviation airport, the proposed Sandoval County landfill, and the western edge of the planned Westland
community. However, these areas can be accessed in the interim via extensions and improvements to
other roadways such as Northern Boulevard, Southern Boulevard, and Encino Road (pipeline road). A
phased approach was proposed in 2010 which called for design and construction of a two-lane gravel
roadway followed by future paving.

Project Status and Implementation Timeframe

Given the long-range implementation time frame for construction of these developments and facilities,
further implementation of this corridor is beyond the 2040 horizon of this metropolitan transportation
plan. However, public and/or private funds used to build or improve short segments of the Northwest
Loop in order to serve the proposed landfill, airport, desalination plant, etc., are considered consistent
with this metropolitan transportation plan in order to support economic vitality of the region. The
Northwest Loop Corridor remains part of the long-range transportation system for the metro area.

Time
Frame

Possible
Fund Sources

Estimated Cost
(2014 9)

NW Loop Design & Constr of Short
Segments for Landfill, Airport,

Segment

as development
of the facilities

Desalination Plant, etc. not estimated Public occur

NW Loop Rights-of-Way beyond MTP
Completion of Acquisition not estimated Public & Private after 2040
[-40 & NW Loop Interchange

Scope, Env Doc, PE & IJR beyond MTP
for Basic Interchange not estimated Public &/or Private after 2040
I-40 & NW Loop Interchange

Design & Construct beyond MTP
Basic Interchange not estimated Public &/or Private after 2040
NW Loop Design & Construct

2-Lane Gravel Roadway beyond MTP
1-40 to US 550 not estimated Public &/or Private after 2040
NW Loop Paving

2-Lane Roadway beyond MTP
[-40 to US 550 not estimated Public &/or Private after 2040
NW Loop Widening

to 4 Lanes beyond MTP
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1-40 to US 550 not estimated Public &/or Private after 2040

Mesa del Sol Area Interchanges

Project Description

Mesa del Sol is a master-planned community that has begun development. Current access to Mesa del
Sol is provided primarily via University Boulevard with secondary access from NM 47 via Bobby Foster
Road. The master plan includes a new interchange on I-25 (vicinity of milepoints 216-217) to provide
access to the future extension of Mesa del Sol Boulevard; a second new I-25 interchange proposes the
conversion of the Bobby Foster Road overpass to a full interchange. Federal money to partially fund the
construction of the Mesa del Sol Boulevard & I-25 interchange was appropriated by Congress (Demo ID
NMO043); there is $5,039,440 remaining after some preliminary engineering was conducted. Additional
money to fully fund the project was not identified.

Project Status and Implementation Timeframe

The timing of the construction of these interchanges is dependent upon the developer's schedule of
further construction. The Mesa del Sol Boulevard interchange will be necessary once traffic on
University Boulevard reaches approximately 30,000 AWDT (Average Weekday Daily Traffic).

Segment Estimated Cost Possible Time

(2014 9) Fund Sources Frame
Design & Construct when traffic
New Interchange at Public and/or warrants
I-25 & Mesa del Sol Blvd $26,000,000 Private 2026-2040

Design & Construct
New Interchange at beyond MTP
I-25 & Bobby Foster Road $26,000,000 Private after 2040

SP 85 Bridge Construction over Peralta Arroyo in Cochiti Pueblo

Project Description

SP 85 (Southern Pueblo Route 85) is a two-lane roadway which provides primary access to the
unincorporated community of Sile (pop. approx. 90). After flooding in 2011 that followed the Las
Conchas forest fire, the road has been closed at the arroyo requiring a 16 mile detour for residents,
school buses, and emergency vehicles. The Pueblo of Cochiti has been investigating alternatives and has
been working with the US Army Corps of Engineers, and other agencies to develop a bridge project to
reconnect the roadway and span the arroyo.

The location of the proposed bridge previously had only two ten foot culverts which were inadequate
during heavy rains. In 2011, the heavy post-fire flooding exceeded the capacity of the culverts and
overtopped the road at SP 85. As an emergency measure, the Cochiti Governors made the decision to
remove the culverts because the lack of capacity created a barrier for the flood waters, which
threatened the Pueblo village and individual home sites. The removal of the culverts reduced the pinch
point and allowed the flood waters to flow through the crossing and around Cochiti Pueblo homes and
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infrastructure. This action proved to be the best decision because it saved lives and prevented severe
damage to homes and the Pueblo during the heavy July 2013 and September 2013 rains. Because the
Las Conchas fire has dramatically changed the Peralta watershed and the future hydrology of the
drainage, the crossing will continue to experience heavy flows in the near and extended future,
therefore a much wider water channel needs to be spanned. Construction of this bridge is important to
the community of Sile and Cochiti Pueblo and is a high priority for the area.

Project Status and Implementation Timeframe

Securing funds to complete the project and the timing of design and construction of this project should
be implemented as soon as possible. Any funds secured for this project will be amended into the
Transportation Improvement Program (TIP).

Segment Estimated Cost Possible Time
(2014 9) Fund Sources Frame

Design & Construct

New Bridge on SP 85 at as soon as

Peralta Arroyo $3,100,000 Public possible

Los Lunas New River Crossing Arterial

Project Description

In 2012, the Mid-Region Council of Governments in collaboration with the Village of Los Lunas and the
New Mexico Department of Transportation concluded the Alternatives Analysis Report for the Los Lunas
Corridor Study. The report evaluated the need for an east-west roadway that would connect to existing
north-south highways (I-25, NM 314 and NM 47). In Valencia County only three bridges span the Rio
Grande: NM 6 in Los Lunas, NM 309 in Belen, and NM 346 south of Belen; only NM 6 provides a direct
east-west connection to I-25. The NM 6 and NM 309 bridges are 10.5 miles apart limiting cross-river
connectivity. The study recommended the Morris B Alignment as the locally preferred alternative. This
alignment proposes the construction of a new interchange at I-25, a new bridge over the Rio Grande to
NM 47.

Project Status and Implementation Timeframe
The Village of Los Lunas began begun acquisition of rights-of-way necessary for the corridor under
A300961. Construction of the new arterial will be done in phases.

Segment Estimated Cost Possible Time

(2012 %) Fund Sources Frame
Los Lunas Corridor remaining current and
Rights-of-Way Acquisition $3,500,000 Public as phased-in

Design & Construct
Arterial & New Interchange
[-25 to NM 314 $22,000,000 Public 2015-2025

Design & Construct
Arterial & Rio Grande Bridge
NM 314 to NM 47 $37,591,000 Public 2026-2040

60



Design & Construct
Frontage Roads
[-25 to NM 314 $ 3,000,000 Public 2026-2040

Belen North I-25 Interchange Expansion

Project Description

The northern Belen interchange (exit #195) currently only provides access along NM 109 east of I-25.
The developers of Rancho Cielo are in the process of working with Burlington Northern and Santa Fe
Railroad (BNSF) to construct a railyard and transfer facility on the west side of I-25 next to the
interchange. The project would modify the existing interchange ramps to provide full access east and
west of [-25.

Project Status and Implementation Timeframe
This project is currently in the Transportation Improvement Program (TIP) and is privately funded.

Segment Estimated Cost Possible Time
(2014 %) Fund Sources Frame
[-25 North Belen Interchange In TIP proj.
Reconfiguration Project # A301490
at Exit 195 $5,000,000 Private 2012-2025

Manzano Expressway Expansion

Project Description

The Manzano Expressway in Valencia County is currently a 2 lane roadway from the junction of NM 47
and NM 309 to Meadowlake Road. The 2006 Valencia County Mobility Study recommended future
expansion to four lanes.

Project Status and Implementation Timeframe

Resurfacing and rehabilitation of the existing 2 lane roadway is necessary for the preservation of the
existing infrastructure and is included in this MTP. Expansion of the expressway to four lanes is not
anticipated to be necessary at current levels of development, therefore expansion of this corridor is
beyond the 2040 horizon of this metropolitan transportation plan. However, it remains part of the long-
range transportation system for the metro area.
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Segment Estimated Cost Possible Time

(2014 %) Fund Sources Frame
Manzano Expy Improvements as needed
Resurfacing and/or 2012-2025 &
Rehabilitation of Existing Road $6,000,000 Public 2026-2040
Manzano Expy
Widening to 4 Lanes beyond MTP
NM 47 to Meadowlake Road  $50,000,000 Public after 2040

1-25 Frontage Roads in Valencia County

Project Description

The 2006 Valencia County Mobility Study recommended future construction of a two-way frontage
roads on the east and west sides of |-25 between the north Belen interchange and NM 6 (exits 195 and
203). These frontage roads would provide access for economic development adjacent to I-25. The pace
of the development of Rancho Cielo, a master planned community in Belen just west of I-25 is a major

factor in the timing for the need of these frontage roads.

Project Status and Implementation Timeframe

Currently, Rancho Cielo has undergone minimal development, therefore construction of these frontage
roads is beyond the 2040 horizon of this metropolitan transportation plan. However, it remains part of

the long-range transportation system for the metro area.

Segment Estimated Cost
(2014 S)

Possible
Fund Sources

Time
Frame

I-25 Frontage Road Feasibility
Study $ 1,000,000

I-25 Frontage Road
Design & Construction

Exit 195 to Exit 203 not estimated

Albuguerque Rapid Transit (Central Avenue BRT)

Public

Public

Please refer to Chapter 3.4 for a description of this project.

UNM/CNM High Capacity Transit Project

Please refer to Chapter 3.4 for a description of this project.

NW Metro High Capacity Transit Project

Please refer to Chapter 3.4 for a description of this project.

when needed
2026-2040

beyond MTP
after 2040
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Appendix C

Scenario Planning Modeling Methodology
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Addressing Workshop Feedback in the Modeling of the Preferred Scenario

The Futures 2040 and Climate Change Scenario Planning workshops resulted in the development of a “Preferred
Scenario” that represents departure from anticipated growth patterns reflected in the “Trend Scenario.” The
feedback revealed a great deal of common ground among the various stakeholders and included specific
recommendations for implementing change in the region. Many of the specific recommendations that MRMPO
received can be simulated and evaluated within a modeling framework. MRMPO uses an integrated land use model
(UrbanSim) and travel demand model (CUBE Voyager) environment. These models are tools to help us understand
the anticipated benefits and costs associated with different land use and transportation decisions. By translating
recommendations from the stakeholders into policy changes that can be modeled, we are able to construct our
Preferred Scenario and discuss the potential implementation strategies that are necessary to attain shared goals.

MRMPO has simulated alternative policy decisions and developed different “futures” within our modeling
environments by modifying three areas: 1) zoning, 2) transportation networks, and 3) development incentives.

Zoning

Zoning sets the parameters for development related to the land uses and densities allowed on a particular parcel.
Developing alternative zoning required the spatial selection of targeted areas in the region and redefining the growth
potential in terms of allowable uses, maximum units per acre, and maximum floor-to-area ratio (FAR). Changes to
allowable use affects what type of development may be pursued for the parcel. Changes to units per acre and FAR
affects the remaining developable capacity for an area. While zoning dictates what projects and intensities might
occur in a specific area, it is site attractiveness and market demand that determine whether or not a parcel is actually
developed.

Transportation Networks

Roadway projects identified by member agencies form the basis for future-year transportation networks. Alternative
road and transit networks require coding new networks within CUBE Voyager. After the networks are developed they
are introduced into a travel model simulation. Alternative networks will have an impact on mode split, travel times,
vehicle miles traveled and land development patterns.

Policy Incentives

The ability to simulate policy incentives and their effects is possible within the UrbanSim model through the
adjustable levers that can be pulled in order to increase the development probability of an area that has been
targeted for additional investment. These incentives may be related to the development process with expedited
approvals or waived or reduced permitting fees, for example. Or, they may be regulatory: density bonuses, parking
reductions, or relaxed design criteria. They may also be financial with incentives such as tax increment financing
districts, impact fee reductions, or shared infrastructure costs.

The policy levers implemented in UrbanSim do not represent a specific type of incentive. Rather, they simulate a
relative magnitude of any type of incentive, financial, regulatory, or otherwise. The levers are essentially assigned a
value (e.g., 1, 2, or 3) that can be attached to a point (e.g., a transit node) and a radius around that point or a zone
(e.g., an activity center) that increases the probability that there will be new development. The modeler can choose
the value: the higher the value the heavier the probability. The values assigned are based on a variety of testing along
with an idea of an expected or desired impact. If a value of 3 is necessary to arrive at a desired impact (e.g., 2,000
more jobs in downtown), we may not be able to say which specific policy needs to be enacted to make that happen;
however, we have a better understanding of the relative level of investment that may be necessary in order to realize
certain outcomes.

It is important to note that areas that are incentivized in UrbanSim are still subject to all of the other modeling inputs
and influences. For example, if a parcel has no remaining capacity, or if it is not zoned for certain types of
development, the policy lever will have no effect. The lever increases likelihood but does not ensure future
development. It is also important to note that locations for which no shifter has been applied may still experience
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considerable development. This is especially true where areas exhibit multiple favorable criteria that have historically
factored into development decisions or if there are known development plans in the future growth assumptions.

Feedback and Scenario Refinements

Following is a summary of the feedback from participants of the workshops related to specific strategies that might
be used to achieve the Preferred Scenario. Each section describes how the strategies were addressed within the
modeling environments using one of the three instruments described above.

Expand Transit Opportunities
e Provide transit service improvement and expansion beyond the limited improvements in the Trend scenario.
e Assume new sources of revenue for public transit, in particular an infusion of capital funding through the FTA
Small Starts program and an increase in the transit-specific GRT from 0.125 cents to 0.5 cents.

Increase Transit Node Attractiveness
e Increase the mix and intensity of allowable uses in the zoning assumptions surrounding key transit nodes to
promote key corridors and greater use of transit.
e Simulate incentives that will increase the probability of housing and commercial activity surrounding key
transit nodes.

Increase Activity Center Attractiveness
e Increase the mix and intensity of allowable uses in the zoning assumptions within key activity centers that
have been identified by member jurisdictions in order to concentrate and shorten trip origins and
destinations and promote multi-modalism.
e Simulate incentives that will increase the probability of housing and commercial activity in and around key
activity centers and implement a prioritized approach that recognizes three specific tiers of centers.

Achieve Greater Balance of Housing and Jobs
e Increase the mix and intensity of land uses, particularly commercial development, in targeted areas west of
the Rio Grande where employment opportunities are limited and dramatically outpaced by new housing.
e Increase the opportunity for multi-family housing in close proximity to job centers east of the Rio Grande.

Prioritize Growth within Existing Water Service Areas

e The existence of water service infrastructure is imbedded in the probability equations that affect both the
Trend and Preferred scenarios. That is, the water service boundary is found to be statistically significant in its
ability to explain historical growth. As such, it can be applied as an influential factor for predicting future
development.

e The inclusion of a water service boundary not only represents the increased cost of development involved in
expanding infrastructure to service locations outside of the boundary, but also the recurring sentiment from
participants in the scenario planning process that water availability will be the region’s single-greatest future
challenge.

Reduce Parking Requirements
e Zoning specifications determine what the UrbanSim model will allow on a particular parcel. Therefore,
parking lots are considered available for future development as long as there is an alternate zoned use and
there is existing market demand.
e Inthe Preferred Scenario, zoning was bolstered near transit nodes and activity centers thereby allowing the
intensity of uses on all parcels including parking lots. Several additional parking lots were targeted for
redevelopment through zoning and their maximum floor-to-area ratios (FAR) were raised by 20 percent.

Preserve Open Space
e Areas that are designated as parks, recreational fields, forest lands, drainage, and all other publically owned
open spaces are recognized within the UrbanSim model and prohibited from development in both the Trend

and Preferred Scenarios.
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Reduce Development in High-Risk Floodplain Areas

Currently high-risk floodplain areas are developable and their potential use and intensity is determined by
zoning. These conditions are reflected in the Trend Scenario.

In the Preferred Scenario, parcels that lie within floodplains that are not currently developed were given a 20
percent reduction in allowable densities in the zoning specifications. This reduction simulates the higher
costs of insurance and development that exist within designated 100-year floodplains.

Preserve Agricultural Lands

If an agricultural property has been specifically targeted for preservation by a local jurisdiction it is
recognized by UrbanSim and will not be developed. For example, this is the case on several agricultural
properties in the Village of Corrales.

In the Preferred Scenario, MRMPO down-zoned agricultural parcels by 20 percent if they lie within
floodplains. This reduction in the redevelopment potential of agricultural land in high-risk areas rests on the
assumption that increased awareness of the vulnerability of these lands will guide future preservation
efforts.

Interface/Intermix

In the Trend Scenario, wild land interface and intermix areas that are sensitive to wildfire and other extreme
events are developable and their potential use and intensity is determined by the zoning code.

In the Preferred Scenario, undeveloped parcels within the intermix area that were confirmed as located in a
potentially sensitive area and are not within a floodplain were give a 20 percent reduction in zoning
densities. This reduction attempts to simulate the challenges to developing in these areas, financial or
otherwise, and the additional costs associated with protecting development from fire risks.

Reduce Development in Wildlife Crucial Habitat Areas

Large swaths of developed land within our urban core are designated as crucial wildlife habitats. While it is
not feasible to limit development in established areas such as Old Town and the University of New Mexico,
the performance measure has been redefined to monitor the extent to which the land use scenarios are
expected to impact critical wildlife habitats outside of the existing urban footprint.

Preserve Historic Districts & Neighborhoods

Historic landmarks, structures, and overlay zones are scattered throughout the region. Future development
potential for these sites is often on a case-by-case basis. More research must be done in order to craft a
standard approach to address these areas through the MRMPO modeling environment.
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Appendix D: Safety Analysis Methodology

Previous Work on Applying Statistical Techniques in Regional Safety
Modeling

Crash safety literature has produced a wide breadth of statistical techniques applied to variety of
geographical entity when it comes to developing area-wide predictive crash models. Some of these
previous studies are listed in a tabular format (Table 1) showing the types of spatial aggregation used,
types of crashes modeled and modeling techniques adopted. This representation is not meant to be
exhaustive and has excluded studies that modeled pedestrian and bicycle crashes deliberately to
maintain relevancy to this study which models total and severe crash types only. The applied models, as
shown in the Table, can be broadly characterized based on their spatial accountability in the model
structure- thus, spatial and non-spatial models.

Among a wide spectrum of non-spatial models it can be observed from the literature that Negative
Binomial (NB) model structure is favored particularly because of its ability to handle overdispersed crash
data well. And the list of studies that applied NB model in crash predictions for different spatial units are
quiet long (Amoros and Laumon, 2003; Noland and Oh, 2004; Hadayeghi et al., 2003, 2006, 2007,
Aguero-Valverde and Jovanis, 2006; Quddus, 2008; Lord and Mannering, 2010; Naderan and Shabhi,
2010; Abdel-Aty et al., 2011; Pirdavani et al., 2012; Karim et al., 2013; Pulugurtha et al., 2013). Since
crashes are aggregated for a spatial entity, it is intuitive to consider the presence of spatial correlation in
the model structure. But that increases the model complexity and data needs to some degree. Aguero-
Valverde (2013) argued that spatial models, by dint of accounting spatial correlation, has potential to
increase model fit by estimating ‘pool strengths’ from the spatial neighbors, and spatial effects can be
surrogates for unknown and relevant covariates (Dubin, 1988; Cressie, 1993). As shown in Table 1,
similar to NB, spatial models are being widely explored for predicting macro-level crashes and specifying
a hierarchical Bayesian model that can account for overdispersion appears to be a popular technique
among the researchers (Aguero-Valverde and Jovanis, 2006; Quddus, 2008; Huang et al., 2010; Karim et
al., 2013; Aguero-Valverde, 2013). This study applied both NB and Bayesian hierarchical models for
forecasting total and severe crashes. Two forms of Bayesian models were specified- one without
accounting for spatial correlation (i.e., non-spatial Bayesian) and another accounting for spatial
correlation. As such, there were three candidate models to compare ‘classical versus Bayesian’ and ‘non-
spatial versus spatial’ modeling approaches.

The need for proactively forecasting safety for long range transportation plans has been reverberated in
many of these studies. For example, Karim et al. (2013) evaluated the spatial effects of the occurrence of
crashes in the Traffic Analysis Zones (TAZs) of Metro Vancouver to improve model fit and inference
capability understanding that their effort will allow transportation authorities and planners to estimate
safety proactively ‘at a very early stage of transportation planning’. They (Karim et al., 2013) concluded
that the spatial effects need to be considered in the crash prediction models to avoid any potential bias
associated with model misspecification. Pulugurtha et al. (2013) estimated crashes for the TAZs of North
Carolina based on land use characteristics and argued that their models can be used in safety conscious
planning, land use decisions, and long range transportation plans. The authors (Pulugurtha et al., 2013)
used NB models with a wide variety of land use covariates to model total, injury and property damage
only (PDO) type crashes separately. Pirdavani et al. (2012) developed different zonal prediction models



for injury crashes and commented that the main purpose of their study was to develop planning-level
predictive tool in order to evaluate safety for different travel demand management policies.

This report investigates forecasts found from multiple crash models developed for mid-region of New
Mexico comprising Bernalillo, Sandoval, Valencia, and Torrance County. A methodical long range
transportation planning technique, known as scenario planning, was utilized for developing different
scenarios which were then used for forecasting safety. A twenty-five year planning horizon (2015-2040)
was adopted for the study.

The rest of the report is structured as follows. The immediate next section describes the scenario
planning process and the scenarios that were developed and applied in this study. The following section
is about forecasting zonal parameters which illustrates the application of land use and travel demand
models used for preparing datasets. The next two sections discuss crash models and parameter
estimates. The section thereafter compares results from model forecasts for different planning
scenarios. Finally the paper ends with a summary and concluding remarks.

Scenario Planning

Since 2004, the Federal Highway Administration (FHWA) has encouraged transportation-focused
scenario planning as an enhancement of the traditional transportation planning process. Scenario
planning techniques are designed to help practitioners to consider how future changes in
transportation, land use, demographics, or other factors could affect communities. At the core of
scenario planning lies identifying land-use patterns as a dynamic variable affecting transportation
networks, investments, and operations. Other potential variables may include demographic, economic,
political, and environmental trends. These variables are used to develop alternated ‘possibilities’ or
‘scenarios’ that help stakeholders to understand how a region might look and function in the future, and
make decisions for the present and prepare for future needs. (FHWA Scenario Planning Guidebook,
February, 2011)

Three alternative scenarios were developed in this study. Each scenario is briefly described below.

Alternative 1 (Trend Scenario)

This scenario continues the patterns from the early 2000s in which residential development was focused
on single family housing in more peripheral parts of the region. This scenario assumes that commercial
development is scattered across the region rather than in targeted centers. About half of new jobs, but
about three-quarters of new housing are located west of the river (Rio Grande). Private vehicle travel
remains the dominant mode for the vast majority of residents in the region. This scenario resembles
continuing historical trend. Major scenario components include-

e Low and medium-density residential housing in previously undeveloped areas

e No particular emphasis on mixed-use development or along transit corridors

e Commercial development is scattered around region rather than concentrated in particular

areas
e Assumes continued reliance on private vehicles for most trips.



Alternative 2 (Preferred Scenario)

This scenario reflects a range of trends in housing preferences and travel behavior across the region.
Parcels within a %-mile radius of existing and future transit stops were designated for medium-density
mixed-use development and multi-family, and those within a %-mile radius were designated for high-
density mixed-use. Emphasis is placed on compact development in targeted locations near transit to
meet the demands of a range of age demographics. An increased preference for alternative modes and
increased spending on public transportation was emphasized. Major scenario components include-
e Development on activity centers and corridors near premium transit
e Accessory dwelling units to meet senior and multi-generational housing needs
Multi-family housing near transit
Greater emphasis on mixed-use development
e More transportation options and increased preference for proximity to services and
entertainment.

Alternative 3 (Preferred Constrained Scenario)

This scenario reflects all the major components of Alternative 2 except a constraint was imposed on the
road network. Each of these scenarios were developed for 2015-2040 forecast years. Unlike Alternate 2,
this scenario restricted the growth of highway and transit network at year 2025. As such all growth
beyond 2025 would be based on constrained network capacities. More detailed discussion on the
networks are provided in the Travel Demand Model section.

Forecasting Zonal Parameters

The study utilizes 914 data analysis subzones (DASZ) which are geographic entities similar to traffic
analysis zones (TAZ). These zones contain the entirety of four counties of New Mexico (Bernalillo,
Sandoval, Valencia and Torrance County) comprising the Albuquerque metropolitan area.

Figure 1 shows the study area and its relative location with respect to the state of New Mexico. A few
DASZs (north of Torrance County and east of Bernalillo County) that were outside the County boundary
(in

Figure 1) were part of Santa Fe County. Crashes that took place between 2006 and 2010 were analyzed.
Aggregated total crashes and severe crashes per DASZ were modeled using 2010 socioeconomic (SE)
data as the independent variables. Severe crashes were defined as the sum of fatal and injury type
crashes. Bernalillo is an urban County and captures the largest share of crashes in the study region.
Valencia, Torrance and parts of Santa Fe County in the study area are mostly rural. About 88% of total
crashes and about 86% of severe crashes took place in Bernalillo County alone. Together, Bernalillo and
Sandoval County captured 95.3% of total crashes and 94.7% of severe crashes in the study area. Severe
crashes were about 30% of the total crashes region-wide.

For each scenario a land use model was specified. The land use model iteratively ran with two travel
demand models. Land use models took a wide array of observed variables considering 2012 as the base
year. This model then ran till 2040 forecast year. The following sub-sections discuss more on each of
these models.



Land Use Model and Travel Demand Model

The Open Platform for Urban Simulation (OPUS) was used for land use modeling. OPUS architecture is
primarily based on the UrbanSim project (The Open Platform for Urban Simulation and UrbanSim
Version 4.3, January, 2011). UrbanSim is a software-based simulation system that incorporates the
interactions between land use, transportation, the economy, and the environment. It supports planning
and analysis of urban development and helps explore the effects of infrastructure and policy choices on
community outcomes such as motorized and non-motorized accessibility, housing affordability, etc.
More on UrbanSim can be found at urbanism.org. Currently multiple planning organizations in USA have
adopted UrbanSim for operational planning use; examples include- Maricopa Association of
Governments, Metropolitan Transportation Commission, Puget Sound Regional Council, etc.

The land use model utilized parcels as the smallest geographic entity for analyzing, aggregating, and
creating the database structure. The OPUS base year database was developed using 2012 data which
was used as initial inputs for starting each scenario simulation. Zonings for each of the alternative
scenarios were input to OPUS. OPUS then produced a socioeconomic forecast for every five years
between 2015 and 2040.

The travel demand model (TDM) was built in Citilabs Cube 6.1.0. Table 2 and Table 3 show different
networks that were used for different planning scenarios. Unlike the land use model, the travel model
scenarios were built for years 2025 and 2040 only. Therefore, the travel time skim was fed from travel
demand model to OPUS in 2025 and 2040 only. As mentioned earlier, Alternative 3 represents a
constrained network scenario. For 2025, the Alternative 3 roadway and transit networks were
constrained to their corresponding 2012 networks (without any improvement). For 2040, the Alternative
3 roadway and transit networks were restricted to their corresponding 2025 networks.

Iterative Modeling between OPUS and TDM

Simulation of each scenario was started in UrbanSim. UrbanSim was interfaced with Cube at years 2025
and 2040 where UrbanSim ‘called’ Cube to perform a TDM analysis to predict travel conditions for those
years. Therefore, each of the scenario-runs constituted two TDMs for years 2025 and 2040. Figure 2
depicts the exchange of data that took place in the iterative process between OPUS and TDM. Land use
predictions from UrbanSim got input to the TDM, and travel conditions were input to the subsequent
annual iterations of the UrbanSim land use model system. When UrbanSim is connected to TDM, it
generates a summary of the household and job data at the DASZ level which feeds into TDM as an input
data.

Because of the loop-back between OPUS and TDM, the forecasted socioeconomic variables are thought
to account for the future effect of transportation infrastructure. Therefore, it would be redundant to
calibrate safety models with both socioeconomic and transportation-related variables. Moreover, as
land use and transportation are proven to influence one-another, the dynamics of feeding
socioeconomic data from OPUS into TDM (for a simulation year) would have impact on forecasted travel
time (output from Cube); and in a similar way feeding travel skims from TDM to OPUS would have its
influence on the socioeconomic data for the future years.

The following section provides descriptive statistics of the socioeconomic variables that were used in
both calibration and forecasting of the regional safety models.



Definition and Descriptive Statistics of the Zonal Variables

Table 4 defines each of the variables and provides their descriptive statistics. Each of the variables were
aggregated at the DASZ level. Some of the variables were transformed to minimize heteroscedasticity of
their variance. Total number of employed people per zone were divided into three categories- basic,
retail and service. Basic employment being jobs related to agriculture and manufacturing industry, retail
employment captured number of people working in the retail sector, and the number of people in
service were defined in the service employment variable. It is important to note that these employment
variables signifies the number of people who are employed in a DASZ, and they may or may not be a
resident to that DASZ.

Regional Crash Prediction Models

Crashes were modeled using a Negative Binomial model and two Bayesian models. Bayesian models
were given a Poisson-Lognormal structure to fit the crash data appropriately. The difference between
two Bayesian models lied in incorporating spatial heterogeneity. One of the Bayesian models, which will
be termed as ‘spatial Bayesian model’, had a spatial error component defined in the model structure.
The other Bayesian model did not have any spatial error component and will be termed as ‘non-spatial
Bayesian model’. Previous studies (El-Basyouny and Sayed, 2009; Huang and Abdel-Aty, 2010; Siddiqui
and Abdel-Aty, 2012) have shown that Bayesian models with spatial error component tend to fit and
predict crash data well. However, the study investigated these models not only from their strict
predictive fits but also in regards to their crash forecasts for future planning years.

Negative Binomial models are relatively easy to estimate especially with built-in procedure available in a
handful of commercial and open source statistical software. Bayesian models, on the other hand, can be
a little bit of work in terms of coding and specifying an appropriate data structure. These models are
possible to fit using open source software like R (The R Project) or OpenBUGS (openbugs.net); however,
they demand that the modeler have a relatively greater degree of knowledge in coding. Also, to
incorporate spatial weight matrix into the model, the modelers have to use some kind of mapping
software (such as ArcMap). This study attempts to investigate if all this extra work indeed makes a
difference when it comes to forecasting long range safety.

Each of these models is discussed below.

Negative Binomial Model

It is the most simple among the three techniques applied in this study. NB regression is a type of
generalized linear model in which the response variable is a count of the number of times an event
occurs which in this case is ‘occurrence of crashes’. The probability distribution of the response variable
y can be given by (Hilbe, 2011):
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where, u > 0 is the mean of Y, and a > 0 is the heterogeneity parameter.
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Non-spatial Bayesian Poisson-Lognormal Model

A Poisson-lognormal model was specified as follows:

yli] ~ Poisson (u[il)

log(u[i]) = Bo + BX; + O[i]

B[i] ~ Normal (0, Tg)

where,

Bo = intercept term,

B’s are the coefficient estimates of the model covariates (X)),

O[i] = error component of the model capturing unstructured over-dispersion or unobserved
heterogeneity component of the model, and

Tg = precision parameter which is inverse of the variance; a prior gamma distribution is specified to t,.

The variance (1/tg) provides the amount of variation not explained by the Poisson assumption (Lawson
et al., 2003). A uniform prior distribution was assumed for Bo. The model was run considering a non-
informative Normal(0, 100000) prior for B’s.

Spatial Bayesian Poisson-Lognormal Model

The spatial Bayesian Poisson-Lognormal model included an explicit error component, (¢[i]), to account
for the portion of heterogeneity occurring due to spatial correlation. Spatial distribution was
implemented by specifying an intrinsic Gaussian Conditional Autoregressive (CAR) prior with
Normal([i], ©%) distribution recommended by Besag (1974).

(d[i]) is defined as-
$[I] - Zi;tj cb[J]*WU
Dizj Wij
where, Wj is the element of adjacency matrix with a value of 1 if i and j are adjacent or O otherwise.

Comparison of Model Fit

Both Bayesian models were initialized using non-informative priors for the intercept, B’s, and error
components. Each model had three Markov chains. Burn-in sample size and ‘thinning’ was set to 5000
and 5, respectively. Model convergence and performance were tested based on chain convergence
(trace plots), density plots, and Brooks-Gelman-Rubin statistics. OpenBUGS provides Bayesian Credible
Intervals (BCls) to draw inference on the significance of the parameter estimates.

For classical models such as Negative Binomial, Akaike Information Criterion (AIC) is used for comparing
non-nested models. AIC is defined as-

AIC = -2log (p(y]0)) + 2k = D(B) + 2p

where, 8 = maximum likelihood estimate, and p = number of parameters in the model.

The term 2p in the above equation serve to penalize more complex model. For model comparison
predictive ability forms a natural criterion. AIC fits well in this respect since it is designed to optimize

predictions on a replicate dataset of the same size. And a model with a lower AIC is favored. (Lunn et al.,
2012)



In a Bayesian context the posterior mean deviance D = E[D] has been suggested as a measure of fit.
However, in analogy to AIC a measure of ‘model complexity’ is necessary to trade off against D as more
complex Bayesian model will fit the data better- hence decreasing the value of D. To suggest a measure
of effective number of parameters (pp ) Spiegelhalter et al. (2002) used an informal information-
theoretic argument defined by

pp = Egiy[-2log(p(y6))] + 2log (p (y|§(y))) = D-D(6)

where, 0 is a ‘good’ plug in estimate of 6. If we consider § = E[0]y] = 0, pp reduces to ‘posterior mean
deviance’ minus ‘deviance of posterior means’. For large sample size or in presence of non-informative
or ‘vague’ prior (which is the case in this study), when conditions for asymptotic normality is present,

8 ~ B, the maximum likelihood estimate and pp reduces to p, the total number of parameters in the
model. For complete discussion on this issue readers are referred to Lunn et al., 2012.

The measure of D can now be combined with model complexity parameter pp, to calculate an AIC-like
measure called Deviance Information Criterion (DIC):

DIC= D + pp = D(0) + 2pp

DIC thus acts as a generalization of AIC. Since for non-informative prior 8 = 8, this results pp =~ p and
DIC = AIC.

It was found that for total crash estimation (Table 5) the Negative Binomial, non-spatial, and spatial
Bayesian model had the following values respectively: 9355 (AIC), 6637 (DIC), and 5788 (DIC). These
values for severe crash estimation (Table 6) were 7273 (AIC), 5533 (DIC), and 1083 (DIC) for Negative
Binomial, non-spatial, and spatial Bayesian models, respectively. The difference among DIC/AIC values
are considerably large which signifies the superiority of spatial Bayesian model in terms of predictive fit
for both total and severe crashes.

Parameter Estimates

Table 5 and Table 6 provides parameter estimates for total and severe crash models, respectively. For
both total and severe crashes total number of signalized intersections, population count, and
employment types (basic, retail, and service) were found to be positively associated. These associations
are intuitive have been supported by previous studies (Quddus, 2008; Pirdavani et al., 2012; Aguero-
Valverde, 2013).

Median income was negatively associated with both types of crashes indicating that poverty stricken
zones are more prone to crashes. This association is also concurrent with previous findings (Noland and
Quddus, 2004b; Aguero-Valverde and Jovanis, 2006; Huang et al., 2010; Pirdavani et al., 2012). For
Albuquerque metropolitan area this finding may be particularly important to ponder upon as poverty
rate in Albuguerque has steadily increased over the past seven years (City of Albuquerque Progress
Report).

The number of single family dwelling unit (SFDU) was consistently negatively associated with total and
severe crashes in both NB and non-spatial Bayesian models. On contrary, the number of multiple family
dwelling unit (MFDU) was positively associated with both crash types in all three models. However,
spatial Bayesian model for severe crashes deemed estimate of MFDU as statistically not significantly



different from zero at 95% Bayesian Credible Interval (BCl). Also, for both crash models spatial Bayesian
model had positive estimates for SFDU.

Among the County dummy variables, only Bernalillo and Valencia County dummies were found to be
significantly different from zero at 95% BCI. Both of these dummy variables were negatively associated
with total and severe crash types.

Evaluation of Regional Safety Models for Different Planning Scenarios

All three of the above mentioned models were applied to generate forecasts of total and severe crashes
in every five-year interval starting 2011 until 2040. The forecasted socioeconomic data from land use
and travel demand model iterations were used to calculate crash estimates for the future years. Table 7
provides the percent increase of crashes for the overall study area with respect to the base case
(crashes occurring in between 2006 and 2010 inclusive) for three alternative scenarios.

For all three alternative scenarios crash forecasts from the Bayesian spatial model were minimum
among three candidate models. Considering percent increase of crashes over the planning horizon,
Alternate 1 scenario was found to be the safest for both total and severe crash types. Crash forecasts
between Alternative 2 and 3 showed slight differences. Recall that the difference between Alternate 2
and 3 were in terms of constrained roadway and transit networks for years 2025 and 2040 (Table 2 and
Table 3) which is why these two scenarios have the same forecasts until 2025. It is possible that the
difference in socioeconomic forecasts between Alternate 2 and 3 were not large enough to be reflected
in their corresponding crash forecasts from 2025 till 2040.

As found in the previous section, the spatial Bayesian model performed the best in terms of crash
predictability. Its superior goodness of fit most likely lies in being able to capture spatial heterogeneity
among the DASZs. It was found that for total crashes, about 77.5% of the error was captured by the
spatial error term ([i])). The same for severe crashes was about 77.1%. Inclusion of explicit error
component for spatial heterogeneity seems more practical while modeling spatially aggregated count
data. However it increases model complexity to some degree. If predictive fit of these models is put
aside and only relative safety forecasts are compared among three scenarios, it can be observed that all
three candidate models points towards Alternate 1 scenario to be safest in the planning horizon
irrespective of modeling techniques. This implies that the approach of a safety forecast in the short-term
versus long-term can be dictated by the accuracy of the predictability needed/expected from a regional
safety model. Also, fitting spatial Bayesian models up until now in OpenBUGS or R involves multiple
steps of data preparation and a certain level of coding expertise; and therefore, is not as straight
forward as fitting NB models.

Similar to Aguero-Valverde and Jovanis, 2006 and Siddiqui et al., 2012 this study found that the non-
spatial Bayesian models have better goodness of fits than that of NB models for predicting crashes. The
forecasts for both total and severe crashes from the non-spatial Bayesian model, however, provided the
largest variations between 2011 and 2040.

To further investigate the forecast pattern of the alternative scenarios the resolution was changed from
the total modeling area to the County level. Table 8 lists the forecasted total and severe crashes for
three scenarios based on the spatial Bayesian model. The forecasts for Bernalillo County were much



similar to the overall safety forecast. And this is not surprising since Bernalillo County takes the lion
share of the crashes in the modeling area. However, Sandoval County showed some interesting results.
Sandoval County takes the second largest share of total and severe crashes in the study area (7.4% and
8.5% respectively). It was found that Alternate 2 was the safest in Sandoval County for both total and
severe crashes. This indicates that the spatial aggregation can play an important role in the decision
making process. In general Sandoval County was more ‘responsive’ to the crashes. In thirty years total
number of crashes in Sandoval County increased by almost three times in Alternative 1, and about two
times for Alternative 2 and 3 while compared to that of Bernalillo County. Although, severe crashes in
Sandoval County did not increase by the scale of total crash increase, the County still experienced
considerably higher percentages of severe crashes compared to its neighboring Bernalillo County.

As mentioned before, Bernalillo and Sandoval counties captured the majority of crashes. And from the
above analysis certain differences in crash forecasts were found in these two counties. Therefore, to
have a better understanding about County specific crash forecast, and also to gain insight into model
transferability (County-specific versus region-wide), total and severe type crashes were modeled
separately specific to Bernalillo and Sandoval County- as such four spatial Bayesian models were
developed and are presented in Table 9 and Table 10. Out of 914 DASZs in the study area, Bernalillo
County comprised of 660 DASZs, and there are 142 DASZs in Sandoval County. The forecasts from these
models are presented in Table 12. Some of the interesting observations from the County-specific
analysis are discussed below.

Apart from the range of parameter estimates the main difference between Bernalillo and Sandoval total
crash models (model-8a and -9a) were in the signs of coefficient estimates of total population, median
income and single family dwelling units (SFDU). The negative estimate for population and positive
estimate for median income in Bernalillo County (model-8a) is counter intuitive. However, positive
association between number of crashes and affluent areas are not quiet uncommon in spatial crash
modeling. Aguero-Valverde (2013) found similar association and reported that percentage of person
under poverty line living in cantons (smaller political units with a local government) of Costa Rica had
lower crash frequency for injury and property damage only types of crashes. The direction of association
of parameters in spatial crash modeling can be affected by the size (scale) of the modeling-area, spatial
unit of aggregation, and the confounding effect among the parameters. The correlation matrices for the
County-specific models were provided in Table 11. For all four models (model-8a, 8b, 9a, 9b) moderate
to high negative correlations were observed between total population & median income, and total
population & SFDU.

While comparing between region-wide (Table 8) and County-specific (Table 12) total crash forecasts,
both Bernalillo and Sandoval County followed similar pattern. Similar to the region-wide model,
Alternative 1 scenario was found to be the safest in Bernalillo County (with respect to total crashes).
Alternative 2 was found to be the safest for total crashes in Sandoval County. Once again, County
forecasts from Alternative 2 and 3 were found to be very similar. Interestingly, the forecasts during the
end of thirty year planning horizon were also found to be close and considerably similar- 2036-2040
forecast between Alternative 1 and 2 differed about 5% and 3% in Bernalillo and Sandoval County,
respectively. But the change in the percent increase of total crash between 2011-2015 and 2036-2040
were higher in Sandoval County than in Bernalillo County.

Similar to the total crash models (model-8a and -9a) the differences in the signs of parameter estimates
for total population and median income were observed for Bernalillo and Sandoval County’s severe
crash models (model-8b and -9b) as well. But SFDU was positively associated with the number of severe



crashes in both of the counties. In addition, a similar pattern in the increase of severe crashes was
observed between the region-wide (Table 8) and County-specific (Table 12) models. In regards to severe
crashes Alternative 1 scenario was found to be the safest for Bernalillo County, and Alternative 2 was
preferred for Sandoval County.

All covariates presented in Table 9 and Table 10 were statistically significant at 95% Bayesian Credible
Interval. The contribution of spatial heterogeneity within the total error structure was less in Sandoval
County than in Bernalillo County for both total and severe crash models. ¢[i] for Sandoval County was
24.6% and 16.3% for total and severe crashes, respectively. The same (¢[i]) for Bernalillo County was
80.8% and 80.1% for total and severe crashes, respectively.

Given that the County-specific analysis did not necessarily provide any different pattern in the forecast
for both total and severe crashes when compared with the region-wide model, it is reasonable to
conclude that a region-wide model would be a more practical and less computationally-intensive route
for long range safety forecasts. However, particular differences in parameter estimates were observed
between the county-specific models. Therefore it might be beneficial and worth estimating County-
specific models for a relatively short-term safety predictions. Also, as commented before, the
differences between different scenario forecasts were found to be wider in near future than distant
years.

Summary

This study attempted to evaluate forecasting performances of regional safety models for different
alternative scenario planning. Regional crash prediction models are often compared strictly based on
their predictive fit. This study compared models beyond their predictive performance and investigated
the role of model complexity (modeling techniques) and model granularity (spatial aggregation) may
have in improving long range planning forecasts.

The study used 2012 as a base year for the independent parameter set. Demographic, socioeconomic,
roadway and transit networks were utilized in preparing the base year dataset. These parameters were
used to model total and severe crashes that occurred in between 2006 and 2010 inclusive, in the study
area which comprised the entirety of four counties in Central New Mexico. In order to forecast
exogenous variables for future years, UrbanSim (a land use model) and Cube (travel demand model)
were iteratively run for each of the alternative scenarios. The socioeconomic variables were forecasted
every five years between 2011 and 2040. Forecasted socioeconomic data were then used to forecast
crashes for every five years in the same time span.

Among the three candidate models fitted for both total and severe crashes, the Bayesian model
accounting for the spatial heterogeneity among DASZs outperformed the Negative Binomial and
Bayesian model that did not account for spatial error in terms predictive fit. In general, the spatial
Bayesian model forecasted the smallest increase in crash occurrences in future years. This may be a
particularly important finding in terms of applying a model with a better fit since an unreasonably high
increase of crashes (thus, deteriorating safety) would adversely affect public perception in the scenario
planning process. The widest band of increase in crashes was observed from non-spatial Bayesian
models which, in spite of its better predictive fit than Negative Binomial models, provided similar or
worse safety forecasts for the alternative scenarios.
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The effect of spatial granularity (region-wide versus County-specific) on model estimates and in turn on
safety forecast was investigated. In order to understand whether an overall forecast would reveal a
similar forecast pattern when compared to a smaller scale, County-specific models were developed for
total and severe crashes. Percent increase in total and severe crashes showed a similar pattern (both in
direction and scale) when compared between the region-wide and county-specific models.
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TABLES

Table 1: Few Examples of Previous Studies on Macro-level Crash Prediction

Reference
Hadayeghi et al.
(2003)
Aguero-Valverde
and Jovanis
(2006)

Quddus (2008)

Huang et al.
(2010)
Pirdavani et al.
(2012)
Aguero-Valverde
(2013)
Karim et al.
(2013)
Pulugurtha et al
(2013)

Spatial Aggregation

Traffic Zones of City of Toronto

Counties of Pennsylvania

Census Wards of the Greater
London Metropolitan Area

Counties of Florida

Traffic Analysis Zones of Flanders,

Belgium
Cantons of Costa Rica

Applied Models

Negative Binomial; Geographically

Weighted Regression

Negative Binomial; Full Bayes
Hierarchical Model with Spatial
and Temporal Effects

Negative Binomial; Spatial

Autoregressive; Spatial Error

Model; Spatial Poisson-Lognormal

Spatial Poisson-Lognormal

Negative Binomial

Multivariate Spatial Model using
Full Bayes Hierarchical Approach

Traffic Analysis Zones of Metro

Vancouver, Canada

Traffic Analysis Zones from the
City of Charlotte and Mecklenburg

County, North Carolina

Negative Binomial;
Spatial Poisson-Gamma
Negative Binomial

Table 2: TDM Scenario Specifications for 2025

Scenario
Parameters
Roadway
Network
Transit
Network
Socioeconomic
(SE) Data

Alternate 1
2025 Network
2012 Network

(no improvement)
2025 SE

Alternate 2

2025 Network

2025 Network

2025 SE

Table 3: TDM Scenario Specifications for 2040

Scenario
Parameters
Roadway
Network
Transit
Network
Socioeconomic
(SE) Data

Alternate 1
2040 Network
2012 Network +

limited improvement
2040 SE

Alternate 2

2040 Network

2040 Network

2040 SE

Alternate 3
2012 Network
2012 Network

(no improvement)
2025 SE

Alternate 3

2025 Network

2025 Network

2040 SE

Modeled Crash Type(s)
Total; Severe (fatal and
nonfatal injury)

Injury; Fatal

Fatal; Serious Injury;
Slight Injury

Total; Severe
Injury

Fatal; Injury; Property
Damage Only

Total; Severe; Property
Damage Only

Total; Injury; Property
Damage Only
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Table 4: Variables Definitions

Variable
Acronym

Variable Definition

Response Variables

Cr06to10

SevCrO6to10

Total number of crashes between 2006 and 2010
inclusive

Total number of severe crashes between 2006 and
2010 inclusive. Severe crashes are sum of fatal and
injury type crashes.

Dependent Variables

Sigint
SFDU
MFDU
CountyXXX
LnPop
LnBasic

LnRetail

LnService

LnEmp

LnMedInc
Rent

Own
UNMenroll

CNMenroll

Total number of signalized intersections

Single family dwelling units

Multiple family dwelling units

Dummy variables. Each for a County in the study
area. Examples include- CountyBER for Bernalillo
County, CountyVAL for Valencia County, etc.
Logarithmic transformation of the total population
In(total population + 1)

Logarithmic transformation of the Basic Employment
In(basic employment + 1)

Logarithmic transformation of the Retail Employment
In(retail employment + 1)

Logarithmic transformation of the Service
Employment

In(service employment + 1)

Logarithmic transformation of the Total Employment
which is a sum of Basic, Retail, and Service
Employment

In(total employment + 1)

Logarithmic transformation of Median Income

Total number of rented units

Total number of owner occupied housing units

Total number of students enrolled in University of
New Mexico

Total number of students enrolled in Central New
Mexico

Mean

94.06

27.66

1.18
332.6
81.8

5.63

3.04

2.75

3.99

4.71

8.88
125.03
259.35
30.78

28.86

Standard
Deviation

124.38

36.07

1.47
342.13
202.73

2.5251

1.8557

2.1598

2.108

2.1512

4.174
0.02
0.0275
771.67

438.18

Min

o O O o

Max

1013

275

2180
2085

8.75

10.04

7.6

9.35

10.04

12.04
1819
1751
23111

10944
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FIGURES

Figure 1: Study Area
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e OPUS starts with 2012 Base year data and continues to forecast until 2025.
e At 2025 SE data are generated and exported to Cube to run TDM for that year

/
~
e Cube uses 2025 SE data as one of the inputs and runs TDM model representing the
corresponding scenario for year 2025.
o After the run completes Travel Time Matrix is then exported back to OPUS.
/

the 2025 TDM. At the year 2040 OPUS generates 2040 SE data and feeds it back to Cub

e OPUS runs from 2026 to 2040 using the 2025 Travel Time data that was output from
e
to run TDM for year 2040.

e At this step 2040 SE data is used as one of the inputs for the 2040 Travel Demand
scenario.

e Like before, once TDM run is completed, Cube exports the Travel Time Matrix for 2040
to OPUS.

e OPUS receives 2040 Travel Time from Cube and ends at year 2040. }

Figure 2: UrbanSim-Cube interaction
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Appendix E: REMI Transight Technical Document
Overview of the REMI Transight Model*

The REMI model incorporates aspects of four major modeling approaches: Input-Output,
General Equilibrium, Econometric, and Economic Geography. Each of these methodologies has
distinct advantages as well as limitations when used alone. The REMI integrated modeling
approach builds on the strengths of each of these approaches.

The REMI model, at its core, has the inter-industry relationships found in Input-Output models.
As a result, the industry structure of a particular region is captured within the model, as well as
transactions between industries. Changes that affect industry sectors that are highly
interconnected to the rest of the economy will often have a greater economic impact than
those for industries that are not closely linked to the regional economy.

General Equilibrium is reached when supply and demand are balanced. This tends to occur in
the long run, as prices, production, consumption, imports, exports, and other changes occur to
stabilize the economic system. For example, if real wages in a region rise relative to the U.S.,
this will tend to attract economic migrants to the region until relative real wage rates equalize.
The general equilibrium properties are necessary to evaluate changes such as tax policies that
may have an effect on regional prices and competitiveness.

REMI is sometimes called an “Econometric model,” as the underlying equations and responses
are estimated using advanced statistical techniques. The estimates are used to quantify the
structural relationships in the model. The speed of economic responses is also estimated, since
different adjustment periods will result in different policy recommendations and even different
economic outcomes.

The New Economic Geography features represent the spatial dimension of the economy.
Transportation costs and accessibility are important economic determinants of interregional
trade and the productivity benefits that occur due to industry clustering and labor market
access. Firms benefit having access to a large, specialized labor pool and from having access to
specialized intermediate inputs from supplying firms. The productivity and competitiveness
benefits of labor and industry concentrations are called agglomeration economies, and are
modeled in the economic geography equations.

The REMI model consists of thousands of simultaneous equations with a structure that is relatively
straightforward. The exact number of equations used varies depending on the extent of industry,
demographic, demand, and other detail in the model. The overall structure of the model can be
summarized in five major blocks: (1) Output and Demand, (2) Labor and Capital Demand, (3) Population

! The information contained in this technical appendix largely comes from REMI directly either through their
technical documents, their webpage (www.remi.com), or the Transight model itself.
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and Labor Supply, (4) Compensation, Prices and Costs, and (5) Market Shares. The blocks and their key
interactions are shown in Figure 2.

Figure 2: REMI Model Linkages

|| !

Commodity Access | Intermediate Input B Intermediate
Index Productivity Inputs
f“ v
] [
State and Local .
Government Spending |—> Output - Consumetion
Investment Exporiz Real Disposable Income
s
[
(3) Population and {2) Labor and i5) Market Shares
Labor Supply Capital Demand
- Optimal Capital -
—2 Migration |—={ Population Y ¢ Stock P =— Employment | |
I 'F—I JT —| Domestic International
P Market Share IMarket Share
Participation .| | abor Force Labor Access | Labu_r_
Rate Index " | Productivity
| 7
— 1 1 L ]
4) Compensation, | Prices, and Costs

Employment . Fal Composite .
Opportunity —= Compensation Rate Compensalion Rale Production Costs
. ) ) Real . .
Housing Price —{  Consumer Prices ) Composite Prices
Compensation Rate
T B

Block 1. Output and Demand

This block includes output, demand, consumption, investment, government spending, import,
commodity access, and export concepts. Output for each industry in the home region is determined by
industry demand in all regions in the nation, the home region’s share of each market, and international
exports from the region.

For each industry, demand is determined by the amount of output, consumption, investment, and
capital demand on that industry. Consumption depends on real disposable income per capita, relative
prices, differential income elasticities, and population. Input productivity depends on access to inputs
because a larger choice set of inputs means it is more likely that the input with the specific
characteristics required for the job will be found. In the capital stock adjustment process, investment
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occurs to fill the difference between optimal and actual capital stock for residential, non-residential, and
equipment investment. Government spending changes are determined by changes in the population.

Block 2. Labor and Capital Demand

The Labor and Capital Demand block includes the determination of labor productivity, labor
intensity, and the optimal capital stocks. Industry-specific labor productivity depends on the
availability of workers with differentiated skills for the occupations used in each industry. The
occupational labor supply and commuting costs determine firms’ access to a specialized labor
force.

Labor intensity is determined by the cost of labor relative to the other factor inputs, capital and
fuel. Demand for capital is driven by the optimal capital stock equation for both non-residential
capital and equipment. Optimal capital stock for each industry depends on the relative cost of
labor and capital, and the employment weighted by capital use for each industry. Employment
in private industries is determined by the value added and employment per unit of value added
in each industry.

Block 3. Population and Labor Supply

The Population and Labor Supply block includes detailed demographic information about the
region. Population data is given for age, gender, and ethnic category, with birth and survival
rates for each group. The size and labor force participation rate of each group determines the
labor supply. These participation rates respond to changes in employment relative to the
potential labor force and to changes in the real after-tax compensation rate. Migration includes
retirement, military, international, and economic migration. Economic migration is determined
by the relative real after-tax compensation rate, relative employment opportunity, and
consumer access to variety.

Block 4. Compensation, Prices and Costs

This block includes delivered prices, production costs, equipment cost, the consumption
deflator, consumer prices, the price of housing, and the compensation equation. Economic
geography concepts account for the productivity and price effects of access to specialized labor,
goods, and services.

These prices measure the price of the industry output, taking into account the access to
production locations. This access is important due to the specialization of production that takes
place within each industry, and because transportation and transaction costs of distance are
significant. Composite prices for each industry are then calculated based on the production
costs of supplying regions, the effective distance to these regions, and the index of access to
the variety of outputs in the industry relative to the access by other uses of the product.
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The cost of production for each industry is determined by the cost of labor, capital, fuel, and
intermediate inputs. Labor costs reflect a productivity adjustment to account for access to
specialized labor, as well as underlying compensation rates. Capital costs include costs of non-
residential structures and equipment, while fuel costs incorporate electricity, natural gas, and
residual fuels.

The consumption deflator converts industry prices to prices for consumption commodities. For
potential migrants, the consumer price is additionally calculated to include housing prices.
Housing prices change from their initial level depending on changes in income and population
density.

Compensation changes are due to changes in labor demand and supply conditions and changes
in the national compensation rate. Changes in employment opportunities relative to the labor
force and occupational demand change determine compensation rates by industry.

Block 5. Market Shares

The market shares equations measure the proportion of local and export markets that are
captured by each industry. These depend on relative production costs, the estimated price
elasticity of demand, and the effective distance between the home region and each of the
other regions. The change in share of a specific area in any region depends on changes in its
delivered price and the quantity it produces compared with the same factors for competitors in
that market. The share of local and external markets then drives the exports from and imports
to the home economy.
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Appendix F

GHG Emissions Reduction Strategies
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Transportation-Related Greenhouse Gas Mitigation Strategies and
Potential Applications in Central New Mexico

March 13, 2014

Developed by the U.S. Department of Transportation John A. Volpe National Transportation Systems
Center with input from the Mitigation Technical Committee in support of the Central New Mexico
Climate Change Scenario Planning Project: An Interagency Transportation, Land Use, and Climate
Change Initiative
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Transportation-Related Greenhouse Gas Mitigation Strategies and Potential Applications in Central New Mexico

Overview and Purpose

Planning for global climate change requires both adapting our human environment to emerging climate
conditions and mitigating our contribution to climate change from greenhouse gas (GHG) emissions. This
paper focuses on this second component. Scientists are in consensus that climate change has already
begun; if we continue to emit GHGs from fossil fuels at rates similar to today, the severity and rate of
change in the climate will increase.

Findings discussed at the Warsaw Climate Change Conference in 2013 included the need to reduce GHG
emissions quickly in order to stave off a potentially devastating warming of the planet’s mean
temperature (i.e., 2°C or 3.6°F) before the end of this century. If the world collectively waits too long to
begin significant GHG emissions mitigation efforts, the strategies that will need to be employed to avoid
this difficult future will be more costly, politically challenging, and extreme because the rate of
emissions reduction will need to be considerably higher.

The transportation sector accounts for roughly 30 percent of the overall GHG emissions in the United
States. The other biggest emitters are electricity generation, much of it from buildings, and industry.
Agricultural activities and residential and commercial land use make up the majority of the rest.

The Central New Mexico Climate Change Scenario Planning Project aims to help central New Mexico
identify workable strategies to reduce the region’s GHG emissions. Transportation and land use
scenarios developed as part of the Mid-Region Council of Governments (MRCOG’s) Metropolitan
Transportation Plan can be evaluated for their ability to both mitigate emissions and adapt the region to
new climate change futures expected during the next 30 years or more.

Due to these challenges and opportunities, the Project created a Greenhouse Gas Emissions Mitigation
Technical Committee to:

1. Determine which transportation-related GHG emission reduction strategies could work/be
effective in the central New Mexico region;

2. Prioritize identified strategies on potential impact and on feasibility;

3. Identify what data/tools are available to MRCOG and regional partners to measure strategies;
and

4. Work with the consultant team to integrate these strategies into MRCOG's modeling
environment for evaluation.

The list of strategies in this document is derived from those described in the Federal Highway
Administration’s Reference Sourcebook for Reducing Greenhouse Gas Emissions
(http://www.fhwa.dot.gov/environment/climate change/mitigation/resources and publications/refere
nce_sourcebook/) and the Cambridge Systematics report Moving Cooler: An Analysis of Transportation
Strategies for Reducing Greenhouse Gas Emissions published by the Urban Land Institute in 2009, as well
as additional strategies discussed by members of the Mitigation Technical Committee for the Project.

Transportation-related strategies to reduce GHG emissions include 1) vehicle technology and policy
strategies to improve the fuel-efficiency and reduce emissions from vehicles, 2) fuel technology
strategies to reduce the carbon content of fuels, 3) travel activity strategies that seek to reduce the
vehicle miles travelled (VMT) of the population, and 4) vehicle and system operations strategies that
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improve traffic flow and reduce emissions from vehicle idling. The first two strategies are important for
meeting GHG emission reduction targets but for the most part are being addressed at a nationwide or
global scale and are not significantly influenced by regional planning with a couple of exceptions
mentioned later in this paper. Therefore, the final two strategies are those that the Project is primarily
interested in investigating for applicability to Central New Mexico.

Travel activity is influenced by the land use that generates trips and the modes of transportation
available to individuals who make those trips. For this reason, both transportation and land use
strategies can be effective in reducing vehicle miles travelled and will be considered for analysis in the
scenario planning project. The effects of strategies on GHG emission reduction will range in size and
cost to implement and will be effective at different time scales. The scenario planning work will evaluate
transportation and land use development scenarios on per-capita GHG emission rates in the region for
2020, 2030, and 2040. The region can evaluate GHG emission reduction strategies on 1) the degree to
which they reduce per capita emissions, on 2) their cost-effectiveness in doing so, and on 3) how quickly
they can be implemented.

For each general strategy listed in this document, there is a short synthesis of current and expected
policy and programmatic activity in the Central New Mexico region and its potential to help implement
these emissions reduction strategies. These potential applications were developed by consulting existing
plans and policy documents, through discussions with technical stakeholders in the region, and from the
discussion of the Greenhouse Gas Emissions Mitigation Technical Committee in winter 2013-14. These
strategies have different implementation horizons and costs associated with them and most have other
benefits beyond GHG emissions reduction, which are characterized in this document by the 2040 Draft
Objectives for the 2040 Metropolitan Transportation Plan that they support beyond air quality and
emissions reduction. As of March 2014, these objectives include:

e Maintain existing infrastructure

e Manage congestion and enhance operations

e Expand multimodal transportation options

e Support efficient freight movement

Promote development in activity centers and key corridors
Enhance the flow of goods and services

Ensure affordable housing and transportation options
Improve air quality

e Conserve water resources

e Prepare for climate uncertainties

e Minimize footprint of new development

e Improve access to employment sites, services, and recreational opportunities
e Encourage a mix of land uses in appropriate locations

e Provide healthy, safe, and convenient travel options

In general, most of the strategies described in this document will be considered for potential application
in Central New Mexico and, with MRCOG's concurrence, could be included in the region’s Metropolitan
Transportation Plan. The matrix at the end of this document (Appendix A) summarizes several of the
strategies for quick reference and how they may be evaluated for their effectiveness in reducing GHG
emissions in the region using the region’s integrated land use/transportation models or through off-
model analysis.

2 | Volpe Center

98




Transportation-Related Greenhouse Gas Mitigation Strategies and Potential Applications in Central New Mexico

Land Use Strategies

Some land use patterns are more transportation-efficient, in terms of the number and distance of trips
they generate in order for people to conduct regular business, than others. A more efficient land use
pattern in a defined area would be characterized by a higher overall residential population density and a
high diversity of land use types (residential, commercial, employment) with urban design elements that
connect these uses and activities together in such a way as to reduce the distance between trip origins
(i.e., home) and destinations (i.e., work or shopping), thereby reducing the need and appeal of driving,
which in turn would increase the appeal of other modes of transportation. Land use strategies like these
may include:

Zoning changes at the municipal level to allow for greater densities and a mix of land use types
in areas with high quality transit service. Zoning changes to allow for more flexible and high
density development could be pursued throughout the region. For example, to encourage
transit-oriented development (TOD), a municipality can create a TOD overlay district in the
city’s zoning plan, or can require extra review through a planned unit development process.
Some cities have partially replaced traditional Euclidian zoning in favor of form-based zoning,
which considers the relationship between buildings and the public realm from an urban design
perspective, which can be useful in creating the walkable communities required for successful
TOD. However, TOD can be successful in any zoning paradigm. Form-based zoning could also be
used to allow for higher residential densities and greater mix of use in existing neighborhoods,
particularly near existing activity centers.

1. Potential Program in New Mexico: Zoning is the purview of local governments; however
the development of the transportation strategies in the MTP can be an excellent
opportunity for cities to reconsider existing zoning. MRCOG’s Land Use Integration
Committee was set up to better link transportation and land use strategies. The City of
Albuquerque, for instance, could conduct station-area planning around any proposed new
high capacity transit investment, like Bus Rapid Transit.

The City of Albuquerque and Bernalillo County will begin an update to their comprehensive
planin 2014. The plan update may also result in a Unified Development Ordinance which
would address issues such as parking requirements, density, and overly burdensome
regulations in some of the sector development plans.

The City recently updated its zoning code to allow for up to 75 units/acre of multi-family
development in C-1 and C-2 zoning within 660’ of transit corridors, or in designated activity
centers or Metropolitan Redevelopment Areas. The policy change removes some barriers to
development, including an expedited review process. There are signs the policy change is
being utilized, but it is still early in the process.

2. Responsibility of: Municipalities.

3. Timeframe: A comprehensive plan update will occur in the near-term. The timing of the

update will allow for recommendations from the 2040 MTP to be fully integrated. The
results from an emissions standpoint would not be realized until the long-term.

4. Rough Cost Estimate: NA.
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5. Other Benefits:
a. Promotes development in centers and corridors
b. Minimizes footprint for new development
c. Encourages a mix of land uses in appropriate locations
d. Provides healthy travel options because of the reduction in distances for many trips

e Encouragement of urban infill development in areas that are already transportation-efficient
or have the potential to become so through various means such as tax incentives for brownfield
cleanup and public-private partnerships to create the right market conditions for development
to thrive.

1. Potential program in New Mexico: The City of Albuquerque has identified Metropolitan
Redevelopment Areas in which the City can purchase land, declare it blighted, and donate
the properties to developers to stimulate reinvestment. This form of public-private
partnership is leading to new development Downtown and along critical transit corridors.

Accessory dwelling units are one way to gently increase density. Many sector plans have
made them allowable; however, the City’s zoning code does not currently allow for an
additional kitchen in a detached unit. Changes may be considered in the upcoming Unified
Development Ordinance, or through an amendment to the 2C zoning classification.

The City of Albuquerque’s Development Process Manual provides standard guidelines for
development and contains parking and other requirements that can make infill
development challenging. The DPM may be revised to create more flexible design standards
to encourage infill.

Impact fees in most parts of the region have been waived or substantially reduced in
response to the recession to encourage near-term development.

The Village of Los Lunas has established mixed-use districts around transit stations but has
not observed resulting investments. The Village is investing in alternative modes and civic
infrastructure in those areas to try to stimulate development.

2. Responsibility of: Local jurisdictions including the City of Albuquerque and Bernalillo
County, private developers, local Chamber of Commerce, and the Urban Land Institute
could be partners in creating an effective infill development encouragement strategy in the
old urban core.

3. Timeframe: Medium-term.

4. Rough Cost Estimate: NA.

5. Other Benefits:

a. Promotes development in centers and corridors

b. Minimizes footprint for new development
¢. Encourages a mix of uses
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e Transit-oriented development entails planning for new neighborhoods along existing or
proposed high capacity transit lines to encourage transit usage and allow some of the
characteristics found in older walkable transit-oriented neighborhoods.

1. Potential program in New Mexico: Limited transit-oriented planning has been undertaken
at the municipal level. The Albuquerque-Bernalillo County Comprehensive Plan does identify
transit centers and corridors around which higher density development may be pursued.
However, development costs along many of these corridors are higher than the potential
revenue.

Rio Metro conducted a series of station area plans around Rail Runner stations, some of
which have been implemented to a greater degree than others. There are also three
ongoing BRT studies that contain land use components to understand redevelopment
potential along the proposed transit lines. These three potential BRT lines along with the
Rail Runner Commuter Rail can be the resource around which new development in the
region can be targeted. These three lines are a) the Central Avenue Rapid Ride, b) Paseo del
Norte, and 3) UNM-Sunport. Much of these corridors traverse existing developed
neighborhoods but there are some potential alignments that include areas with
development potential. These new developments can be carefully planned for high
residential densities, land use mix, and well-connected walking paths.

There have not been many coherent long-range transit planning efforts to date. However,
the 2040 MTP can be a first step towards identifying the role transit can play in the region.
Rio Metro is also about to undertake a visioning process to determine its long-term
priorities.

2. Responsibility of: The City of Albuquerque, private developers, local Chamber of Commerce,
and the Urban Land Institute and Rio Metro could be partners in creating a strategy for the
development of land around Rail Runner and proposed BRT station areas.

3. Timeframe: Medium-term.
4. Rough cost estimate: NA.

5. Other benefits:
a. Expands transportation options
Promotes development in centers in corridors
Considers water resources
Minimizes footprint for new development
Encourages a strategic mix of land uses
Offers affordable housing and transportation options
Improves access to employment sites, services, and recreational opportunities
Provides healthy transportation options by enabling more nonmotorized trips to
and from transit

Sm 0 oo0T

e Building design standards that require new and retrofitted buildings to have “pedestrian-
friendly” design elements, such as short building setbacks and high window to fagade ratios.
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1. Potential program in New Mexico: While the responsibility of regulating building design
standards lies with the most local jurisdictions and not in regional planning, the
Metropolitan Transportation Plan could identify pedestrian commercial corridors along
transit lines and recommend design elements that support a healthy pedestrian
environment. MRCOG has developed a Pedestrian Composite Index that measures barriers
and generators of pedestrian activity along a corridor, while the under-development LRTS
guide will provide guidance on more pedestrian-friendly design. Ultimately, the local
jurisdictions would need to develop such a code change to require new buildings to be
designed with a pedestrian orientation. These design elements are best if they are vague
enough to allow for a variety of approaches to building design so long as they retain a few
important features that help make a street inviting to walk along. The MTP could
recommend that efforts to revise the zoning code to include some guidance or
requirements for pedestrian-friendly design in a future Unified Development Ordinance.

2. Responsibility of: Local municipalities.
3. Timeframe: Short-term.
4. Rough cost estimate: NA.

5. Other benefits:
a. Expands transportation options

e Development of urban growth boundaries or infrastructure dependent growth policies that
limit the areas within which future urban development can occur can keep VMT growth down
by supporting higher-density infill development.

1. Potential program in New Mexico: The Albuquerque metropolitan area is already partially
bounded by various sovereign Pueblos, Kirkland Air Force Base, and the Sandia and
Manzano Mountains. The existence of these undevelopable areas helps to hold in some
development within a certain footprint. However, it has also led most development to
expand out to the west of the urban core across the Rio Grande where there are few
geographic limits to new development. This is a development pattern that is difficult to
service with transportation infrastructure because of the presence of the river. In addition,
the pattern of development in this area has been highly dispersed and unconnected. The
drawbacks to such a land use development pattern include traffic congestion, since a
disproportionate amount of traffic must use a few main arterials, and inefficient water
consumption. The City of Albuquerque and Bernalillo County have an opportunity to guide
development more carefully through their comprehensive planning process and can
consider such tactics.

Urban growth boundaries may not be viable in New Mexico. However, the region can
explore concentrating growth in urban growth investment areas where infrastructure
already exists and through general infrastructure-dependent growth policies. For example,
Albuquerque’s water utility authority only serves certain water zones that are based on
elevation because it is a gravitational system. Similarly, the water authority will only
authorize leapfrog developments that have a well. Rio Rancho has a similar system of water
zones and development does not occur when there is no water available. The combination
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of water zones, tribal lands, and physical boundaries therefore create a series of de-facto
growth boundaries.

The notion of return on investment of infrastructure is also relevant and agencies are
increasingly limited in available funding for infrastructure maintenance and improvements.
One approach the region could take is to enable local municipalities to better account for
the lifecycle costs of infrastructure to support different kinds of development, not just the
costs of initial construction which are often borne by developers.

2. Responsibility of: Bernalillo County and cities.
3. Timeframe: Medium-term.

4. Rough cost estimate: Infrastructure-dependent growth policies and urban growth
boundaries both may result in lower costs for providing public infrastructure to serve
growing communities. However, urban growth boundaries, when not applied with
aggressive affordable housing programs, may result in higher housing costs.

5. Other Benefits:
a. Maintains existing infrastructure
b. Considers water resources
c. Prepares for climate uncertainties
d. Minimizes footprint for new development

Integrating Transportation Investments with Land Use Strategies

For land use strategies like those described above to reduce energy consumption and GHG emissions,
they must be complemented with investments in transportation infrastructure that support the use of
modes of transportation other than driving in single-occupant vehicles (SOV). Some of these strategies
could be pursued without complimentary land use strategies but they will have less impact on per-
capita vehicle miles traveled if the automobile orientation of the land use in the region does not change.
These investments may include:

e Bicycle and pedestrian infrastructure improvements to increase the appeal and safety of
walking and bicycling. These investments may involve retrofitting existing streets to include
sidewalks and safer roadway crossings for pedestrians. The investments could also include
developing a network of on-road bicycle facilities like bike lanes, cycle tracks, and traffic calming
complemented by the construction of off-road bicycle trails. Retrofitting the urban environment
for safer and more comfortable walking and bicycling will also improve the conditions for
successful transit operations as more people would be likely to take transit if there were safe
and comfortable pathways to it.

1. Potential program in New Mexico: MRCOG already has a good base from which to identify
investments in better roads and trails for bicycle commuting and walking through its Project
Prioritization Process. The last MTP included a proposed bicycle system which has been
mapped. This system includes the existing network plus planned investments. It also
identifies gaps and barriers for which no treatment has been proposed but that require
attention:
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http://www.mrcog-

nm.gov/images/stories/pdf/transportation/2035 mtp/Final Approved/2035 Poster LRBS
Adopted Doc.pdf. The region can improve its bicycling network for transportation by
prioritizing these investments, particularly those that improve connectivity to areas of
greater land use concentration like TODs or other focus areas that the plan identifies.

2. Responsibility of: City public works departments and planning departments will have
primary responsibility for implementing the bicycle plan. MRCOG plays an important role in
the development of a bicycle system by programming Federal funding for transportation
projects. These projects may receive STP, CMAQ HSIP or TAP funds from MAP-21, but they
can also be funded through local initiatives.

3. Timeframe: Medium-term. Bicycle and pedestrian projects can be programmed in the TIP
upon completion of the MTP and be developed as early as 2020.

4. Rough cost estimate: Trails have a moderate to high cost so should be carefully considered
before prioritizing investment in them. Better allocation of space on roads with the addition
of bike lanes through lane narrowing or road diets and other on-road treatments are
comparatively inexpensive ways to improve the bicycling environment in the city though
they may not appeal to as wide a range of the bicycling public. Alouquerque already has
experience with these kinds of treatments that both make the bicycling network safer but
also help to identify it to potential bicyclists.

5. Other benefits:
a. Manages congestion and enhances operations
Expands transportation choices
Improves access to employment sites, services and recreational opportunities
Provides safe travel options
Provides healthy travel options
Offers affordable transportation and housing options

~oooCT

e Improving public transportation with high-frequency, reliable, and fixed route transit service.
Investments in expanding public transportation may include a denser network of bus service
operating at higher frequencies, or may include the construction of a light rail (LRT) or bus rapid
transit (BRT) network to serve high-density mixed-use areas and connect major employment
centers, activity centers, and residential areas. Investments in fixed public transit like BRT or LRT
have been shown to better influence land use development than relying solely on improving
regular bus operations, but both improve the effectiveness of the transit system to meet
regional travel needs.

1. Potential program in New Mexico: The Albuguerque metro area has seen a dramatic rise in
overall public transit usage in the last decade, which indicates that transit can serve a critical
role in reducing dependency on single-occupancy vehicles in the region. The Rail Runner
provides long-distance north-south commuter service from communities south of
Albuguerque to Santa Fe, while three BRT-like Rapid Ride routes were introduced by ABQ
Ride between 2004 and 2009. Three BRT studies are ongoing (two led by the Rio Metro
Regional Transit District and a third led by ABQ Ride).
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The 2035 MTP established river crossing mode share goals where 10% of all trips across the
river should be made by transit by 2025 and 20% of all trips by 2035. To support that goal
the Metropolitan Transportation Board approved a policy to sub-allocate 25% of Federal
discretionary funds programmed through the Transportation Improvement Program to
transit projects that support the mode share goals.

Rio Metro RTD is funded in part by a 1/8-cent GRT. The RTD has the authority to tax up to %-
cent to generate additional revenue, but any increase must be approved in a countywide
vote.

Two of the three BRT studies could result in a Small Starts application for FTA funding in fall
2014. The scope of the application(s) is yet to be determined, although it is likely that only
one proposal will be submitted for the region.

2. Responsibility of: Rio Metro and ABQ Ride are the transit providers who are responsible for
the planning and operations of their systems. Successful applications for Federal funding
include significant land use coordination to ensure that new BRT lines will result in transit-
oriented development that will reduce per-capita VMT. Land use planning at this scale is the
responsibility of city planning departments.

3. Timeframe: Medium term.

4. Rough cost estimate: Medium. BRT is proving to be a more popular concept in the region
than light-rail. One advantage of BRT is that it has a relatively low implementation cost and
can have many of the same benefits as rail. Proper BRT planning requires coordination
between jurisdictions, public works departments and planning departments. Both Rio Metro
and ABQ Ride receive FTA 5307 operating funds. Additional revenue for ABQ Ride comes
from the City of Albuquerque while Rio Metro generates about $20 million per year in GRT
revenue (one half is allocated for Rail Runner operations, while the other half funds regional
bus transit and demand response services). The TIP sub-allocation now provides an
additional $6.5 million annually in reliable capital funding.

5. Other Benefits:
a. Expands transportation options
b. Promotes development in centers and corridors
c. Improves access to employment sites, services and recreational opportunities
d. Offers affordable transportation and housing options

e Instituting routine accommodation of bicycles and pedestrians or establishing a Complete
Streets Policy can ensure that future roadway construction and reconstruction investments
result in better environments for walking and bicycling except in a handful of cases where they
are not appropriate. This policy process approach is being adopted by many cities, counties and
states as a way to institutionalize multimodal approaches to transportation facility design.

1. Potential program in New Mexico: Complete Streets ensures roadways are designed with
full consideration of the comfort and safety of all users and of all abilities. The Metropolitan
Transportation Board passed a Complete Streets resolution in 2011 that directs creation of
policy and roadway design guidelines. However, none of the member agencies have passed
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the resolution for their jurisdictions. MRCOG has incorporated Complete Streets principles
into its Project Prioritization Process which is utilized in the selection of projects for Federal
funding. Projects that incorporate multi-modal aspects tend to receive higher evaluation
scores and are more likely to receive funding.

The Future Albuquerque Area Bikeways and Streets (FAABS) document is being revised to
include Complete Streets design guidance. The FAABS will be replaced by the Long-Range
Transportation System (LRTS) Guide, which will likely be adopted for the 2040 MTP. LRTS is
intended to provide guidance on roadway design based on the surrounding context,
adjacent land uses, and the role of the facility in the regional transportation network.

2. Responsibility of: Since this is a policy-based strategy for creating multimodal streets,
agencies at every level can institute these policies to apply to processes for which they are
responsible. Cities and statewide transportation agencies can institute a checklist that
requires documentation of the consideration of all users in each project development phase
of every transportation project, and funding agencies like MRCOG can make multimodal
consideration a requirement for receiving funding.

3. Timeframe: Short-term. This is an approach that can begin to show results once a good
policy is developed.

4. Rough cost estimate: Low. One of the benefits of a Complete Streets approach to
multimodal transportation development is that by incorporating bicycling and walking into
routine project development, decisions about the proper type of bicycle and pedestrian
infrastructure can take into account the full range costs and benefits early in the scoping of
projects. Early planning like this typically results in more cost-efficient multimodal
transportation investments than adding in infrastructure after a road is built.

5. Other Benefits:
a. Maintains existing infrastructure
Expands transportation options
Improves access to employment sites, services and recreational opportunities
Provides safe travel options
Provides healthy travel options

®oo o

Transportation and land use strategies present the classic chicken and egg conundrum: more
transportation-efficient land use patterns will only have a marginal influence on vehicle travel without
improving public transit and walking and bicycling conditions; however, improvements in transit and
non-motorized conditions will not significantly affect travel behavior if future land use retains the
automobile orientation of the status quo. Pursuing an integrated land use and transportation plan that
ties future transit and non-motorized transportation investments with transportation-efficient land use
patterns will likely have a great effect on per capita GHG emission rates in the future. However, it will
take many years for the full benefits of this approach to be realized. In other words, these strategies
may be the most effective in the long-term to reduce per capita GHG emissions in the region, but only
pursuing these strategies will not likely show much benefit in the short-term (2020) and modest benefit
in the medium-term (2030). MRCOG has the robust capability to test these land use and transportation
strategies in their modelling environment using a sophisticated land use model (UrbanSim) and a travel
demand model (Cube Voyager).
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Transportation Demand Management (TDM) Strategies

TDM strategies seek to reduce the demand for driving single-occupant vehicles through various
mechanisms that include incentives to choose alternatives or actions that influence the relative
attractiveness or price of travel by SOVs versus alternatives. TDM strategies often accompany an
investment in an alternative transportation mode such as the provision of a High Occupant Vehicle
(HOV) or High Occupant Toll (HOT) lane or the construction of a new transit line. TDM strategies are
most effective in reducing VMT when implemented as a suite of strategies as opposed to standalone
strategies. While these strategies will not by themselves have as much impact on vehicle travel as
integrated land use and transportation strategies discussed above, they can be implemented relatively
quickly and at a low cost and can begin to show some results much sooner than more ambitious plans.
TDM strategies include:

e Road pricing (sometimes referred to as “congestion pricing”) partially monetizes the cost of
adding to a congested corridor or area. A handful of large cities have implemented cordon
pricing in their central districts, which are typically historic pre-automobile neighborhoods in
order to reduce the number of vehicles travelling in them. These efforts, which can be found in
London and Stockholm, charge drivers a variable amount to pass through a cordon into the
central district. They have been successful in reducing traffic and resulting congestion and
pollution and increasing alternatives to driving in those few places where they have been
implemented.

Cordon pricing has not been adopted in the United States but several regions here have
constructed HOT lane systems. These systems, which can be found in Southern California,
Denver, and Minneapolis-Saint Paul among others, charge SOV drivers a variable amount to use
a congestion-free lane on the freeway that is free to use for HOVs like carpools or transit
vehicles. The lane is kept free of congestion by increasing the price to SOVs using the lane when
there is higher demand for it and lowering it to little or nothing when the highway is not
congested. Road pricing strategies have been proven to be effective in reducing emissions at
different amounts depending on the context, by incentivizing travel by HOVs, and by marginally
reducing congestion. Some regions, such as Minneapolis-Saint Paul are pursuing regional
highway strategies that restrict any expansion of the highway system to only priced lanes. These
strategies do not attempt to solve congestion through highway building but instead aim to
provide a congestion-free alternative to those who value it enough to pay when faced with the
choice. They also can complement transit improvements by providing congestion-free travel for
express buses that do not pay to use the lane and can incentivize people to make ridesharing
arrangements when traveling in the peak period.

In sum, road pricing strategies provide for a more efficient use of the highway system and can
be an effective means to incentivize travel alternatives. They can also be implemented relatively
quickly compared to many transportation system investment strategies if an existing lane is
converted to a HOT lane. The Urban Land Institute’s Moving Cooler report indicated pricing as
one of the most promising methods for reducing GHG emissions when an existing general
purpose lane is converted to a HOT lane. MRCOG has the ability to evaluate the effect of
implementing HOT lanes through its travel demand model.
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1. Potential program in New Mexico: Because the Albuquerque region does not have an
extensive amount of congestion on its freeway system, this type of strategy may not make
sense in the short-term but can be an approach to consider for future highway investment.
Instead of expanding the number of general-purpose lanes on the freeways to
accommodate traffic growth, the region could instead only construct new lanes as part of a
managed system that is restricted to HOVs and those willing to pay a variable rate toll.
NMDOT is looking at a potential future managed lane system to handle the increased freight
traffic expected through the Albuquerque area.

2. Responsibility of: New Mexico Department of Transportation.

3. Timeframe: Medium and long-term. Priced lanes only work as a partial solution for
congested corridors.

4. Rough cost estimate: Medium. Pursuing a managed lane strategy is less expensive than
pursuing a highway expansion strategy. These strategies allow for a congestion-free
alternative to exist without continuously building more miles of pavement, which is
expensive to build and to maintain. The revenue from the priced lane can be used to fund its
management and to provide express transit service that uses the lane.

5. Other Benefits:
a. Maintains existing infrastructure
Manage congestion and enhance operations
Expands transportation options
Supports efficient freight movement
Improves network efficiency to enhance the flow of goods and services

Paongo

e High Occupant Vehicle (HOV) facilities include HOV lanes on freeways and carpool incentive
programs at parking garages. HOV lanes are similar to HOT lanes described above except that
they are not priced and are only available for use by vehicles that have a certain number of
occupants. Some regions have 2-person HOV lanes, while others have 3-person HOV lanes. The
severity of congestion on the corridor typically determines the passenger threshold of an HOV
lane. HOV lanes are also used by transit vehicles. Because most vehicle travel is by single-
occupant vehicles, the HOV lane is typically a more reliable and faster alternative to the general
purpose lanes, but unlike HOT lanes, they can become congested if they experience enough
demand.

Areas with high demand for parking and limited space may also provide special rates or parking
spaces to registered carpools. These kinds of programs are typically managed by an employer-
based transportation program and are common on university campuses where the university
controls transportation and land use. These programs offer lower rates to registered carpools at
preferred parking locations.

1. Potential program in New Mexico: HOV lanes have been studied at the project level by
NMDOT on various occasions along portions of the Interstate system in the Albuquerque
metro area. This bottom-up approach generally leads to the conclusion that HOV facilities
on a finite portion of the Interstate would not be appropriate. However, if the region were
to develop a plan for a connected HOV network to handle projected travel demand
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increases, implementation would be more feasible and allow for it to occur on an
incremental basis if necessary. MRCOG's regional travel demand model could be used to
identify the most feasible HOV network based on projected traffic and congestion levels.

NMDOT is realistically considering managed lanes as an option on 1-40 through Albuquerque
due to the high level of projected demand, particularly for freight travel. Signage would
indicate depending on the time of day if lanes are open to all users, trucks only, or
potentially HOV only.

2. Responsibility of: NMDOT, with support from MRCOG and ABQ Ride or Rio Metro.
3. Timeframe: Medium.
4. Rough cost estimate: Medium-High.

5. Other benefits:
a. Maintains existing infrastructure
b. Manages congestion and enhances operations
c. Expand transportation options
d. Improves network efficiency to enhance the flow of goods and services

e A parking management and parking pricing strategy is similar to that of road pricing in that it
uses market feedback principles to result in a more efficient use of space, in this case for parked
cars rather than cars traveling along the roadway. Parking spaces are not free to build or to
maintain but this cost is not always passed directly on to users of parking spaces for various
reasons including zoning code regulations that require developers of buildings to include a
minimum number of free parking spaces. Such policies effectively encourage driving by
subsidizing a portion of the trip for SOVs. Cities could instead adopt policies and regulations that
reverse this incentive. An emerging policy idea includes “performance-managed parking” in
which the availability of unoccupied spaces is at 15 percent during peak periods through
variable pricing and “smart parking” in which technologies provide drivers real-time information
on space availability. Parking management and pricing strategies likely have a mixed record in
terms of reducing GHG emissions. They are necessary components of transit-oriented
developments (as described above) and encourage more dense development. Reducing parking
availability may marginally increase emissions if it results in drivers spending more time
searching for parking, but this may be able to be managed with other services like real-time
information.

1. Potential program in New Mexico: Managed parking is appropriate in transit-oriented
development districts, downtowns, universities and any other location with a high demand
for travel and little space for parking. This is a strategy that can go along with a TOD plan.

The most logical locations for parking management programs in the Albuquerque
metropolitan area are the UNM/CNM district and Downtown. In particular, the Downtown
2010 Sector Development Plan eliminates all parking requirements within the planning area.
However, parking is still requested by developers and lenders. Other employment centers
and shopping districts feature a generous supply of parking. Due to the lack of easily
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accessible parking, many businesses have decided to relocate from Downtown to more
suburban-style office parks where parking is abundant.

A more structural approach could be to reduce required parking demands for new
development region-wide or eliminate parking requirements altogether, thus limiting
oversupply and making overall parking management strategies more effective. In addition,
incentives could be offered to redevelop existing surface lots.

Responsibility of: City government, business improvement districts.
Timeframe: Short-term.
Rough cost estimate: Low.

Other benefits:
a. Maintains existing infrastructure
Improves network efficiency to enhance the flow of goods and services
Promotes development in centers and corridors
Minimizes footprint for new development
Encourage a mix of land uses

Poogo

Car sharing is a successful recent phenomenon in the United States but its adoption rates vary
considerably by location. There are several models of car sharing but they all share in common
the use of one or more vehicles by members of a car sharing organization. Car sharing
effectively reduces the demand for car ownership allowing individual members of a car sharing
organization the ability to forego the purchase of a car or providing multiple driver households
an alternative to purchasing a second vehicle. These arrangements can save households
significant amounts of money and support use of alternative travel modes like transit and
bicycling as people who belong to these organizations do not drive as often as car owners. Car
sharing is a service provided by the private sector but the public can help these organizations to
succeed by offering incentives such as free municipal parking spaces.

Potential program in New Mexico: Car sharing companies have some small operations in
Albuquerque such as Enterprise at the University of New Mexico. The City of Albuquerque
could help to create better market conditions for more car sharing in the region by offering
car sharing services free parking spaces in busy areas and at transit stations. Government
agencies can also participate as employer members of car sharing services in place of an
agency vehicle fleet.

Responsibility of: Car sharing is always a private enterprise and there are both for-profit and
non-profit models that have proven to be successful in a range of cities. City government
and business improvement districts can help to provide some incentives for car sharing
adoption.

Timeframe: Short-term.

Rough cost estimate: Low.
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5. Other benefits:
a. Expands transportation options
b. Promotes development in centers and corridors
c. Minimizes footprint of new development
d. Ensures affordable transportation and housing options

Bike sharing programs are flourishing in communities throughout the United States. These
systems allow users to purchase a subscription or a daily pass which allows them access to a
fleet of bicycles located within a defined area of a city. There are a handful of bike sharing
models but most are public-private partnerships that cities and regions can facilitate through
funding and/or supporting the installation of infrastructure.

1. Potential program in New Mexico: Bike sharing systems are only successful when there is a
high enough density of bicycles in its service area. The region may want to explore
supporting the development of a bike sharing program in Downtown and the university
area. Eventually, the transit system could be integrated with a bike share program in transit-
oriented developments so that transit riders could use the bikes to complete the last legs of
their journeys.

A bike share program was nearly implemented in Albuquerque in 2008 with a program
scope and operator identified. Ultimately the program was not implemented and few
formal discussions have followed in the past five years. Interest has been raised recently by
City Council members as well as the Albuquerque/Bernalillo County Air Quality Control
Board. A privately funded and operated program may be the most feasibly approach near-
term.

2. Responsibility of: Bike sharing systems are privately operated but require a lot of
coordination with city public works departments and can be in partnership with the transit
agency.

3. Timeframe: Short-term.
4. Rough cost estimate: Low for public agencies.

5. Other benefits:
a. Expands transportation options
b. Improve access to services and recreational opportunities
c. Provides healthy transportation options
d. Ensures affordable transportation and housing options

Ridesharing is the sharing of one vehicle by more than one individual and takes many forms.
Public agencies can encourage ridesharing through implementing road pricing which gives
drivers an incentive to carry passengers during peak hours. The most widespread ridesharing in
the United States occurs along toll corridors such as the Bay Bridge in Oakland-SF, California.

1. Potential Program in New Mexico: MRCOG is not aware of any formal ridesharing programs
in the region. However, there are several new technologies that use social media that are
beginning to show promise in facilitating ride-matching so organizations that operate TDM
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programs such as the University of New Mexico and the Rio Metro TDM program may want
to explore this area further.

2. Responsibility of: Rio Metro, University of New Mexico, private firms.
3. Timeframe: Short-medium term.
4. Rough cost estimate: Low.

5. Other benefits:
a. Manage congestion and enhance operations:
b. Ensures affordable transportation and housing options

e Employer commuter programs and transportation management associations/organizations
(TMAs, TMOs). Public agencies can directly provide or encourage ridesharing and other travel
modes by facilitating the activities of transportation management associations (TMA). TMAs are
associations of employers in an area that has congestion and/or limited parking. These
organizations promote TDM strategies to encourage ridesharing, the use of transit and other
alternatives to SOVs through incentives such as free or reduced-cost parking for carpools,
incentives for buying transit passes, and other programs aimed at easing the transition to
commuting by alternative modes. Some states, such as Washington, require large employers to
enact a commute trip reduction program using these kinds of incentives.

1. Potential program in New Mexico: ABQ Ride and Rio Metro operate Smart Business
Partnership programs, which both incorporate many TDM-related components. The
programs began as a partnership but progress has not been made on creating a unified TDM
program between the two agencies.

The Rio Metro Smart Business Partnership program includes over 60 employers and offers
three levels of participation. Businesses are asked to provide transit information and/or bike
maps, alternative transportation options, incentives for carpooling, and other measures in
exchange for free advertising on the Rail Runner and other forms of recognition. The
program does not include discounted passes or a guaranteed ride home program for transit
commuters. Rio Metro is in the process of updating its Smart Business Partnership program
and increasing emphasis in newly served markets. Ticket processing is also being updated
which may allow for more flexibility in passes, including discounts and special offers.

ABQ Ride offers discount passes to employers through its version of the Smart Business
Partnership program. The program, which has 161 participating government agencies and
private businesses, only requires interested parties to sign-up but does not require any
additional efforts to participate. ABQ Ride does offer a guaranteed ride home program for
regular transit users who need alternative transportation in the case of an emergency.

Other Rio Metro efforts include marketing, a bike locker program, a summer youth pass,
and special events. The bike locker program includes 130 units across 6-8 stations which are
available for $25 for six months. Usage rates vary with a wait list in several locations. The
summer youth pass offers a highly discounted pass for riders age 10-17 during the summer
months on ABQ Ride, the Rail Runner, and Santa Fe Trails transit system. Participation was
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low in 2013 but the pass will be reestablished in 2014. Special events include National Train
Day, a Christmas-themed ride to Santa’s Village, and additional service for events such as
the Bernalillo Wine Festival. Rio Metro is currently developing a vision for its TDM program
for 2014.

The City of Albuquerque also operates a bicycle TDM program and a bicycle safety education
program to encourage use of alternative modes. The TDM program installs bike lockers and
provides bicycle route maps to area businesses, and installs other bicycle parking facilities in
public spaces.

MRCOG is not aware of location or employer-based TDM programs in the region, other than
the University of New Mexico. It may be advantageous for the business areas from the
downtown area to the Central Avenue corridor to develop a locally-oriented commuter
services program to market ridesharing, transit, bicycling, and walking. The cities or county
can also develop an ordinance to require large employers or building developers to institute
commute trip reduction programs to maintain a certain level of vehicle trips as a condition
for development approval.

2. Responsibility of: Transit agencies, business improvement districts, local government.
3. Timeframe: Short.
4. Rough cost estimate: Low.

5. Other benefits:
a. Promotes development in centers and corridors
b. Offers affordable transportation and housing options

e Providing transit incentives such as reduced transit fares and transit promotions can result in
GHG emission reductions when they result in more individuals switching to transit from driving,
particularly during the most congested period of the day. One way that some regions have
achieved this is to provide discounted transit packages to major employers, TMO/TMAs, and
schools or to major events.

1. Potential program in New Mexico: Much of the jump in transit ridership in the Albuquerque
region in the last ten years can be attributed to the subsidized transit passes for students
and staff at the University of New Mexico and Central New Mexico Community College.

Reduced transit fares can also be applied to other kinds of well-served locations with high
concentrations of employees. However, there may not be significant room to reduce fares
beyond current levels. Fares for ABQ Ride are quite low compared to other transit providers
(S1 per fare; $2 day passes; $30 monthly pass). Since 39% of ABQ Ride users are students,
and most of whom utilize free passes, farebox revenue is a concern. Similarly, farebox
revenue for the Rail Runner accounts for only 11% of operating costs. Fares were increased
in spring 2012, resulting in a drop in ridership but a larger increase in revenue.
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ABQ Ride does offer discount passes to employers as part of a TDM program. There are
opportunities to expand this program and for Rio Metro to offer discount passes on the Rail
Runner as part of its Smart Business Partnership program.

2. Responsibility of: ABQ Rides and Rio Metro.
3. Timeframe: Short.

4. Rough cost estimate: These types of programs must be approached carefully as the reduced
revenue from the farebox can be unsustainable if not applied in the most optimal way. Since
much Federal transit operating assistance is based on ridership, however, increasing your
riders through reducing the fares can allow the region to receive more Federal funding to
help offset the reduction in farebox revenue.

5. Other benefits:
a. Expands transportation options
b. Improves access to employment sites, services and recreational opportunities
c. Ensures affordable transportation and housing options

e A statewide mileage-based user fee or “wheels” tax on automobiles instead of a fuel tax has
not been successfully implemented in the United States but is being studied by a handful of
states including Oregon and has been recently considered in the San Francisco Bay area. A
mileage-based tax would charge drivers a fee based on the amount of miles they travelled
rather than the amount of gasoline they purchase. The idea behind this strategy is twofold: to
better tie the fee charged to users to their use of the system (the miles they travelled on it) and
to create a more sustainable transportation funding source. Because it has not been widely
adopted throughout the world, the effect of such a funding scheme on VMT and emissions is
unknown but several preliminary studies indicate that there would be a significant effect.

1. Potential program in New Mexico: This kind of strategy has not been implemented to a
great effect anywhere in the United States but New Mexico could begin testing the
feasibility of a mileage-based fee for driving versus a fuel consumption tax. The Statewide
Long-Range Transportation Plan is considering alternative financing approaches and
acknowledges the unsustainability of reliance solely on gas tax revenue.

2. Responsibility of: The fuel tax is collected by the State of New Mexico so any change to
revenue collection in this area would need to be the purview of the State.

3. Timeframe: Medium term.
4. Rough cost estimate: NA.
5. Other benefits:
a. Maintains existing infrastructure
Manages congestion and enhances operations

b
c. Supports efficient freight movement
d. Improves network efficiency to enhance the flow of goods and services
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Transportation System Management (TSM) Strategies

Transportation system management (TSM) refers to a set of strategies that largely aim to reduce GHG
emissions by reducing congestion, primarily by improving transportation system efficiency. Congestion
can lead to greater levels of GHG emissions from vehicles because they release more emissions when
idling than when travelling. Some TSM strategies are designed to reduce total and systemic congestion
and improve system-wide efficiency, while other strategies target particularly problematic areas where
improvements could greatly affect congestion, safety, efficiency, and GHG emissions.

Traffic signal enhancement is the process of improving the operations, maintenance, timing,
and location of traffic signals to promote smoother traffic flow, which simultaneously reduces
GHG emissions. The reason for this effect is that stop-and-go traffic is less fuel-efficient and
produces more emissions than free flow traffic at speeds below 50 mph. Fuel economy begins to
worsen at speeds much higher than this level. Traffic signal optimization includes the
coordination of signals to maximize the green light time for vehicles traveling at the speed limit.
Optimization programs include dynamic optimization whereby a traffic management center uses
real-time traffic data to adapt signal timing to changing conditions. Traffic signal optimization
programs are popular with the public and produce many benefits but can be challenging to
coordinate across different roadway jurisdictions. GHG emissions reductions have been shown
to be in the range of six to 15 percent on corridors where the effect of implementing
optimization has occurred, but varies considerably based on the traffic conditions and urban
context.

Strategies such as traffic signal enhancement that reduce the travel time for vehicles can have
the effect of inducing more vehicle travel as it has the same overall effect on a transportation
corridor as adding capacity. However, pursuing strategies like traffic signal enhancement along
highly traveled corridors can reduce the need to provide additional capacity on the regional
highway system, which results in more efficient use of existing infrastructure. The effect on
energy consumption and emissions would therefore be highest when traffic signal enhancement
is pursued as part of a congestion management process in place of highway expansion.

1. Potential program in New Mexico: MRCOG has organized an Intelligent Transportation
Systems (ITS) Subcommittee that is charged with the task to maintain a regional ITS
architecture and to advise on the deployment of regionally-significant ITS elements. Signal
timing plans are most effective if they are operated exclusively by one jurisdiction or
through inter-jurisdictional coordination because roads of different jurisdiction intersect
with one another and major roads travel through multiple cities. A Regional Traffic
Management Center is being established which should help in the coordination of traffic
signals across jurisdictional lines. The TMC is designed to integrate corridor and incident
management plans, coordinate monitoring systems and incident response, and centralize
traveler information services.

Adaptive traffic signals were recently installed on Alameda Blvd, a key regional river crossing
and the most congested corridor in the region. The project led to clear reductions in delay
and generated interest among some agencies in wider implementation. Funding for regional
projects could be allocated through the TIP to install and maintain adaptive signals on key
corridors, or support a regional signal optimization program. This effort could be overseen
by the existing MRCOG ITS subcommittee.
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2. Responsibility of: Signal timing plans are carried out by the jurisdiction who owns the
signals. A new regional TMC will co-locate traffic engineering staff from multiple
jurisdictions and should allow for greater coordination in signal timing plans. There is also
room for a regional body such as MRCOG to prioritize ITS-related investments.

3. Timeframe: A coordinated traffic signal program begins with a traffic signal timing plan
which is followed by the purchase of equipment or the installation of a traffic management
center. Federal funds are available for the TMC in 2016-17, although efforts are being made
to advance the construction.

4. Rough cost estimate: Traffic signal optimization programs are low cost compared to other
congestion relieving methods like road construction. A typical signal optimization program
would include the purchase of a traffic signal controller at a cost of about $10,000 per
intersection. The cost to update it including staff may cost roughly $3,000 per year per
intersection. Funding is a concern for both implementation and maintenance of regional
systems, such as adaptive signals. Regional funds could be applied to address concerns over
increased maintenance costs.

5. Other benefits:
a. Maintains existing infrastructure
b. Manages congestion and enhances operations
c. Supports efficient freight movement
d. Improves network efficiency to enhance the flow of goods and services

¢ Incident management is the process of quickly detecting and clearing incidents on freeways that
are causing congestion such as accidents or breakdowns. Such programs can reduce the time
travelers sit in congested conditions because of incidents and therefore reduce fuel
consumption and GHG emissions. These programs can be managed by state DOTs or cities and
can be funded by MPOs. Such programs involve law enforcement and emergency service
officials.

1. Potential program in New Mexico: Successful incident management programs involve a
significant degree of interdisciplinary and interagency coordination. These programs include
the involvement of law enforcement, emergency services, towing companies, departments
of transportation, emergency management agencies, insurance companies and trucking
companies. If New Mexico wished to improve its incident response in the metropolitan area,
it would be best to begin with a task force to help all parties understand their individual
requirements and mandates as they can sometimes be in conflict.

NMDOT has pursued various initiatives over the last decade with less than ideal
participation from first responders. Draft incident management plans have been prepared
for various NMDOT facilities, including the Interstates, but have not been adopted by
stakeholder agencies. A recent draft plan for I-40 considers regional and local detour routes
for commercial and passenger vehicles for incidents at various points, including those
affecting the river-crossing portion of the Interstate. The inauguration of the regional TMC
could help ensure that incident management plans become adopted by local agencies and
are integrated into first responder practices.
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NMDOT offer courtesy patrol service along I-25 and I-40, as well as Paseo del Norte. There
are discussions on expanding the service to other corridors in the metropolitan area.

2. Responsibility of: MRCOG could convene a task force of representatives of each of the
agencies and private sector parties that would need to be involved in an incident
management program. Ultimately such a program would likely reside at the New Mexico
Department of Transportation as they have jurisdiction over the interstate system but the
task force may identify a different owner of the program if local conditions warranted it.

3. Timeframe: Short-term. Such a program could get off the ground relatively quickly as it
requires no construction.

4. Rough estimate of cost: The cost would be relatively low compared to the benefit to
reducing incidental congestion. The program could be set up so that the public sector could
recover some of its costs through the insurance policies of at-fault drivers. These programs
are eligible for some Federal transportation funding.

5. Other benefits:
a. Manages congestion and enhances operations
b. Improves network efficiency to enhance the flow of goods and services
c. Provides safe and healthy travel options

e Intersection improvements such as turn lanes and roundabouts are primarily constructed to
reduce serious injury crashes but they can reduce traffic idling and congestion. Roundabouts are
being widely adopted throughout the United States because they can often manage to move
traffic more efficiently and at lower emissions than traffic signals. Roundabouts are circular road
junctions in which traffic enters a continuous one-way stream around a central island.
Roundabouts reduce idle times and improve traffic flow, thereby reducing fuel consumption and
emissions. To estimate the fuel savings from roundabouts, it is necessary to know the fuel
consumption from the replaced intersection as well as the type of intersection being replaced.

1. Potential program in New Mexico: Roundabouts already exist in the region. Bernalillo
County, Rio Rancho, Albuquerque, and the New Mexico DOT have experience with planning,
designing, and constructing them. They are frequently controversial because they require
some adjustment among drivers unfamiliar with how to navigate them and they have a few
drawbacks as opposed to traditional traffic signals. Proposed roundabouts at two
intersections in Albuguerque have been the subject of intense scrutiny and a mix of both
neighborhood support and opposition. Typically, roundabouts are constructed because they
reduce severe T-bone accidents as they require all cars to enter the intersection at an angle
and at a slow speed. However, they also reduce congestion and have air quality benefits
that are typically not the primary reason they are constructed. Guidance on roundabouts
will be provided at the state-level as part of the Strategic Highway Safety Plan.

2. Responsibility of: Roundabouts may be funded using local or Federal funds. In the latter
case, MRCOG would be involved in the administration of funds and the selection of projects

through a competitive process. They are typically going to be the responsibility of the local
jurisdiction or New Mexico DOT if located on a state road. The cities of Albuquerque and Rio
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Rancho may also have intersections that could be candidates for roundabouts.

3. Timeframe: Short to medium-term. Roundabouts require a fair amount of construction and
it is not uncommon for them to require a significant amount of right-of-way purchase, which
can add to the time it takes to build them and their cost.

4. Rough estimate of cost: The cost of installing roundabouts can be similar to modifying a
traditional signalized intersection if that modification includes construction of turn lanes,
and they have lower maintenance costs than signalized intersections. A typical intersection
would cost in the range of $500,000 to $1,500,000 depending on complexity and land
acquisition requirements.

5. Other benefits:
a. Manages congestion and enhances operations
b. Improves network efficiency to enhance the flow of goods and services
c. Provides safe travel options

e Establishing roadway connectivity standards can help to improve the efficiency of the roadway
network, reduce VMT, and result in less congestion on arterial roads. Roadway network designs
that feature cul-de-sacs instead of a grid-like pattern are inefficient at distributing traffic and
overburden regional transportation facilities. Cities can establish standards that require new
development to be better connected and can also pursue strategies to improve connectivity in
existing developments.

1. Potential program in New Mexico: Several cities throughout the country have established
roadway connectivity standards for all new developments. Such standards are best
developed with participation from the real estate development interests in the region
because they can have an impact on their business models. A roadway connectivity standard
may be a requirement that limits block area size or block length size and limiting the road
length that serves new cul-de-sacs. Another more flexible connectivity standard that a city
could require is to establish a connectivity index and apply it to an approval process for new
development.

2. Responsibility of: Cities have the authority to impose ordinances on new developments.

3. Timeframe: Short to medium-term. If a city were to pass a connectivity standard ordinance
for new development, it could take effect in short order.

4. Rough estimate of cost: A more connected roadway network should result in less of a
burden on regional transportation infrastructure, which could lower transportation costs.

5. Other benefits:

a. Manages congestion and enhances operations
b. Improves network efficiency to enhance the flow of goods and services
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Vehicle Improvement Strategies

Vehicle improvement strategies seek to reduce GHG emissions by improving the efficiency of the vehicle
fleet on the road in the region. These strategies typically involve influencing the market for cars and
trucks. States can explore programs like vehicle scrappage programs (vehicle buy-back), tax incentives
for cleaner vehicles, and taxing inefficient vehicles while subsidizing efficient ones. Most of these
programs are effective at the State or Federal level but can be explored by MRCOG as strategies to
advocate in New Mexico. Their effect on GHG emissions is difficult to quantify because so many factors
influence consumer behavior. Three specific strategies could be considered by the region for funding
eligibility to reduce GHG emissions:

e Electric vehicle infrastructure support: Many regions throughout the country have taken steps
to support the market for electric and hybrid-electric vehicles. Such support has taken the form
of tax incentives on the purchase of electric vehicles or the private sector installation of electric
vehicle charging stations as well as direct infrastructure investments like installation of electric
vehicle charging stations at strategic locations.

e Heavy-duty vehicle retrofit: Heavy trucks and other large vehicles like school buses are highly
inefficient vehicles compared to passenger cars and have been the subject of many emerging
emissions reduction strategies. Effective retrofits include changes to the tires to reduce roll
resistance and changes to the body to reduce drag, as well as programs to switch to cleaner fuel
vehicles or engines. States can pass regulations requiring the use of retrofits or subsidize
retrofits to voluntarily encourage their use. California regions have the most extensive
experience with programs to subsidize retrofits but many other regions have implemented them
and they are eligible for Federal transportation funds.

e Truck-stop electrification (TSE) technologies provide long-haul truckers with heating, cooling,
and other amenities at truck stops without requiring vehicle idling, thereby reducing GHG
emissions. Agencies can encourage the adoption of TSE through funding and partnerships with
private companies. Such a strategy could be effective if the region has a significant amount of
pass-through freight traffic using the region’s highways. State DOTs, MPOs, and other agencies
(e.g., state environmental protection or energy agencies) can explore providing funding and
strategic planning support to truck stop operators and truck operators to implement on-board
and off-board TSE.

1. Potential program in New Mexico: These above strategies as well as other potential vehicle
improvement strategies can be carried out without government support. However, the
adoption of such strategies is likely to be difficult when there is not a financial incentive for
operators of large trucks and buses to retrofit them.

The City of Albuquerque’s Environmental Health Department manages the air quality
program for Albuquerque and Bernalillo County, while the State of New Mexico’s
Environment Department manages those responsibilities for the rest of the state as
mandated by the Environmental Protection Agency. Both the Albuquerque program and the
State program could support direct vehicle improvement strategies, such as these heavy-
duty vehicle strategies, through new funding if it were made available. There are a growing
number of diesel retrofit strategies and the City of Albuquerque has taken advantage of an
EPA grant to retrofit solid waste trucks. However, there is limited funding for these types of
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programs.

Albuquerque is under a Limited Maintenance Plan for carbon monoxide which expires in
2016 because the area has maintained attainment status for 20 years. The current pollutant
of concern for the area is ozone, not because of nonattainment issues, but because current
readings are approaching the legal standard. If or when the area goes into nonattainment
status a plan may be required to be submitted and approved by EPA under which the area
expects to bring the area back into attainment. Depending on the severity of the ozone
violation, the City of Albuquerque Air Quality Program may have 3 years from designation of
nonattainment to develop and submit the plan. Bernalillo County may be an excellent
candidate to participate in EPA’s Ozone Advance program. This program is designed for
regions that are near the ozone threshold that wish to take proactive steps to limit ozone.
The program requires a region to identify ozone monitors throughout the region, specify the
area boundaries and put together an action plan identifying measures, dates of
implementation, and responsible parties for implementation, both public and private. EPA
administers a Clean Diesel grant program under the Diesel Emissions Reduction Act (DERA)
and regions with Ozone Advance Programs get extra points when they apply for these
grants.

Some strategies listed in this document, as well as direct vehicle improvement strategies

potentially could be listed in action plans as control measures. Being designated as non-
attainment for certain pollutants allows the area to be eligible for regional transportation
funding (likely CMAQ) for MRCOG to distribute, should that funding be made available.

2. Responsibility of: Primarily the City of Albuquerque, working in conjunction with MRCOG
and New Mexico Environment Department.

3. Timeframe: four years out from date of designation (unknown at this time).

4. Rough estimate of cost: These strategies are seen as fairly cost-effective strategies for the
explicit purpose of reducing emissions but they do not have additional transportation
benefits such as reducing congestion or providing mobility options. Also many retrofit
strategies have primarily been designed to reduce particulate matter pollutants from
vehicles and the GHG emissions reduction benefits are less well-known.

5. Other benefits: These strategies are entirely geared toward reducing emissions but have
other benefits in that they reduce local air pollution as well as GHG emissions.

Other Considerations

As discussed earlier, the type of transportation available affects the type of land use that will flourish in
an area and vice versa. Therefore, transportation investment strategies can indirectly affect the amount
of energy consumption and therefore emissions levels from non-transportation sources like buildings.
The region may be interested in measuring the effect of land use and transportation strategies not only
on the transportation emissions reductions but also from the reductions from different types of land
use.
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Finally, agencies in charge of maintaining and constructing transportation facilities can pursue
management strategies that can reduce energy consumption and GHG emissions through changes to
their operations. Two strategies that the region and State could explore are to set goals for reducing the
emissions from construction activities and to institute programs to reduce energy consumption from
street lighting or providing excess space for renewable energy generation.

e Construction activities produce a significant amount of GHG emissions. It may be advantageous
to subtract an estimate of these emissions from any benefit that is expected from a
transportation investment when it involves a lot of construction. For instance, roundabouts are
proven to reduce idling and thereby improve fuel efficiency and reduce GHG emissions but they
involve a lot of heavy construction as opposed to other strategies that improve intersections like
signal enhancements. These construction activities produce a lot of emissions by themselves.
Agencies can reduce the emissions from construction activities by pursuing policies that
eliminate truck idling, switch to more efficient transportation equipment and to use materials
that require less energy to produce or to install.

1. Potential program in New Mexico: Public agencies in New Mexico can reduce the emissions
from construction activities by instituting programs to reduce high emissions construction
vehicles as well as pavement and structural materials.

2. Responsibility of: New Mexico DOT, city and county public works departments.

3. Timeframe: Short.

4. Rough estimate of cost: Low-medium.

5. Other benefits: This kind of strategy is entirely geared toward reducing emissions.

e There are an increasing number of strategies available to state and local governments to_reduce
emissions associated with electricity generation from fossil fuel use. A few of these strategies
include reducing facility energy intensity by implementing new energy conservation projects;
conducting regular energy assessments; re-commissioning dated technologies to ensure

efficient facility operations; and pursuing renewable energy generation during renovation and
new construction projects.

1. Potential program in New Mexico: Agencies in New Mexico could follow the lead of other
cities in more efficient energy use in their operations. Several cities and agencies
nationwide, such as the City of Los Angeles, have implemented programs to replace older
model streetlights with more energy-efficient LED technology streetlight fixtures. Los
Angeles has nearly completed retrofitting its streetlights—an effort that should continue to
deliver cost savings beyond the seven years it is expected to take to pay for itself, while also
reducing carbon dioxide emissions by about 40,000 tons per year. The program was paid for
through a combination of loans and city funds.

Similarly, some transportation agencies are exploring the feasibility of using highway right of
way to generate electricity from renewable resources. The FHWA Office of Real Estate
Services has created a website and map, that compiles information on the existing highway
renewable energy projects across the country. The approaches that early adopters of
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highway renewable energy projects have taken and the goals they set out to achieve for
such projects have varied. Nevertheless, renewable energy generation in the highway
context is a potential GHG mitigation strategy that transportation agencies in New Mexico
could consider. Potential first steps could be to assess an agency’s land holdings to identify
promising sites and to begin developing partnerships with area utility companies.

2. Responsibility of: New Mexico DOT, city and county public works departments.
3. Timeframe: Short (7-10 years).

4. Rough estimate of cost: Low. The City of Los Angeles streetlight retrofit is expected to save
the city lifecycle costs over conventional street lighting.

5. Other benefits: This kind of strategy is entirely geared toward reducing emissions. However,

improving the energy mix of the region can help it to be more resilient to potential impacts
to energy supply in the future.
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1 INTRODUCTION

This report evaluates several additional greenhouse gas (GHG) mitigation strategies that were not
evaluated during the scenario evaluation phase of the Central New Mexico Climate Change Planning
Project. Table 1 provides a list of potential GHG mitigation strategies that were identified by the Mid-
Region Council of Governments (MRCOG) in the early phases of the project. The UNM research team
evaluated the list and provided an initial ranking on the GHG mitigation potential of each strategy,
whether the strategy was a short, medium, or long term measure, and how well the GHG mitigation
potential of the strategy could be evaluated with the data and models currently available to MRCOG and
UNM.

Four strategies with high GHG mitigation potential were previously evaluated (Table 1) using MRCOG's
integrated land-use, travel demand, and emission factor models. These strategies changed land-use zoning
to allow greater mixed-use, transit oriented, and infill development and also improved transit service by
decreasing headways, expanding routes, and adding new bus rapid transit lines. The preferred scenario
achieves 3.7 percent fewer vehicle miles traveled (VMT) and 5 percent fewer GHG emissions than the
trend scenario in the year 2040. However, considering absolute changes from today (2012), VMT
increased by 37 percent and GHG emissions increased by 18 percent. VMT grew faster than GHG
emissions because the region’ s vehicle fleet is expected to become more energy efficient over time. While
the decline in VMT and GHG emissions relative to the trend scenario are significant, to address climate
change GHG emission will eventually need to fall below current levels. This report considers additional
strategies that may help further reduce regional GHG emissions from the transportation sector.

In this report an additional set of high priority or potentially highly effective GHG mitigation strategies
(Table 1) are considered that could be applied on top of the land-use and transit strategies included in the
2040 preferred scenario developed by MRCOG through the scenario planning process. The strategies in
Table 1were selected by the UNM research team because they have a high GHG mitigation potential or
because there was strong regional interest in evaluating the strategy. For example, incident management
was rated by UNM, prior to conducting a detailed analysis, as having a relatively low GHG mitigation
potential but is considered in this report since there is regional support for considering incident
management to reduce traffic congestion. The lower priority set of strategies identified in Table 1 are
likely to have only a small GHG mitigation potential, are not likely to be implemented in the
Albuquerque metropolitan area, or are very difficult to evaluate. These strategies will be discussed in a
second part to this report (forthcoming) in a more qualitative discussion. The GHG mitigation potential of
the strategies evaluated in this report were quantified to the extent possible given the available evidence
and resources (i.e., time and funding).

Table 1 Potential GHG Mitigation Strategies

Strategy | GHG Mitigation Potential | Analysis Capability
Analysis Completed During the Scenario Planning Phase
Zoning changes eccoe | eccee U
Infill development oo | eoee:: U
Transit oriented development (X eeoe:: U, C
Improving public transportation 000 S YY Yosae
Higher Priority or Higher Potential GHG Mitigation Effectiveness (Evaluated in This Report)
Urban growth boundaries eccoe |\ eeooe U
“Wheels’ tax (VMT charging) & Gas Tax eecee S
Bicycle and pedestrian infrastructure improvements 000 S
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Incident management

Traffic signal enhancement

Establishing roadway connectivity standards eee |

Lower Priority or Lower Potential GHG Mitigation Effectlveness (Evaluated i

Bike sharing

HOV facilities

Building design standards °

Establishing a complete streets policy °

Road pricing (HOT lanes/congestion charging) oo

Parking management

Car sharing

Ride sharing

Travel demand management-educational

Travel demand management-transit incentives

Intersection improvement

Electric vehicle infrastructure support

Heavy-duty vehicle retrofit

ngmmmmmmu':r—r— m

Truck-stop electrification technologies

= long term U = UrbanSim, C = CUBE,
M = medium term M = MOVES, O = Off Model,
S =short term P = Post Process, Q = Qualitative

—p ©oooo
Low High

The additional GHG mitigation strategies considered in this report were only evaluated for their ability to
reduce GHG emissions. How they may affect other regional goals or transportation system performance
metrics was not considered. Most strategies reduce GHG emissions by reducing travel demand or
improving traffic flow and are therefore expected to generally improve the region’s traffic conditions.
Many of the GHG mitigation strategies also produce benefits in addition to reducing GHG emissions. For
example, an urban growth boundary preserves open space and may protect valuable ecosystem services or
agricultural land. Multi-use paths not only help mitigate GHG emissions by encouraging bicycle trips but
may also increase cyclist’ s safety and enjoyment and provide a place for non-motorized recreation and
exercise. These types of additional benefits are not considered in this report. While this report may
indicate little or no GHG mitigation potential for a particular strategy, that does not necessarily mean the
strategy is poor public policy — it only means that the strategy is unlikely to mitigate GHG emissions.

Each strategy is evaluated for its effectiveness at mitigating regional GHG emissions. Some strategies
may be highly effective at reducing per trip GHG emissions but not at reducing regional GHG emissions.
For example, riding a bicycle produces no direct GHG emissions (a 100 percent reduction from driving a
car) but only a small portion of trips occur using bicycles (about 2 percent) so the regional effect on GHG
emissions of a strategy that doubles bicycle model share would still be relatively small. It is also
important not to confuse effectiveness with the efficiency of a strategy. If a strategy to increase the share
of trips made by bicycle has a very low cost per quantity of GHG reduction then that strategy may be very
efficient even though it is not particularly effective on a regional scale. This report only considers the
effectiveness of GHG mitigation strategies but not their efficiency. Evaluating the efficiency of each
strategy requires a cost analysis that is beyond the scope of the present study.

Finally, this report uses the terms GHG and carbon dioxide equivalents (CO,-eq) somewhat
interchangeably. CO,-eq is calculated by transforming the quantity of non-carbon dioxide GHGs such as
methane, nitrous oxide, and hydrofluorocarbons into an equivalent quantity of carbon dioxide based on
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their global warming potentials'. These calculations where performed automatically by US EPA’s Motor
Vehicle Emission Simulator (MOVES) model.

2 Evaluation of High Priority Strategies or Strategies with Higher Potential GHG
Mitigation Effectiveness

2.1 Urban Growth Boundaries

The land-use plans developed during the scenario planning phase of this project evaluated changes to
existing zoning allowances and the land-use simulation model also included policy shifters designed as a
proxy for the effect of municipal infill and transit oriented development incentives. Both of these
strategies, zoning and policy incentives, guided more devel opment away from the region’s periphery and
into more developed areas. Except for areas where development is currently not allowed, mostly protected
open spaces, parks, and national forests, the preferred scenario developed through the scenario planning
process did not prohibit the current trend of low to medium density suburban development at the urban
fringe (i.e., urban sprawl). Rather, the land-use and transit strategies were designed to provide incentives
aimed at reducing or slowing sprawl. Growth boundaries aim to address sprawl more directly by
prohibiting development beyond a predetermined boundary defining the urban area. This strategy was
selected by the UNM project team for its potential to further constrain suburban development patterns and
increase density in areas that are already developed. While there is currently no plan to implement a
growth boundary in the metropolitan area, this scenario is evaluated because it could be highly effective.

The effectiveness of an urban growth boundary in the Albuquerque metropolitan area is evaluated by
identifying areas beyond the region’s existing development footprint and then prohibiting any further
development in those areas. The growth boundary is modeled using only MRCOG' s travel demand
model. The UrbanSim land-use model is not used. Using only the travel demand model simplifies the
analysis since any zoning changes that would be required to accommodate more growth in the existing
development footprint do not need to be identified to evaluate the potential VMT and GHG reduction
benefits at this point®,

The existing development footprint is defined as any travel analysis zone® (TAZ) with population density
greater than 0.5 persons per acre. This criterion was developed based on a visual analysis of aerial
photography available through ArcGIS that shows the approximate extent of current development and
mapping the current population density of each TAZ. Based on this visual analysis 0.5 persons per acre
appeared to be a reasonable proxy for mostly developed TAZs. A growth boundary was then drawn to
create contiguous core urban areas of existing development. Contiguous areas were created by
reclassifying as developed, TAZs that did not meet the development criterion defined above if they were
surrounded on all sides by TAZs that met the development criterion. A similar process was used to
reclassify developed TAZs as undeveloped if they were surrounded by undeveloped TAZs (i.e., leap-frog
development). The final growth boundary is shown in Figure 1.

! List of global warming potentials for GHGs: http://unfccc.int/ghg_data/items/3825.php

2 A careful analysis of zoning changes required for accommodating more urban growth should be
conducted if a growth boundary will be developed or seriously considered. UrbanSim provides a good
platform for conducting a more refined analysis.

* Travel analysis zones are used to aggregate population, housing, and employment data for use in the
travel demand model. The travel demand model uses these data to predict the number of trips within and
between each zone. Travel analysis zones are similar, and in many cases identical, to census tracks.
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Population, housing and employment growth that was forecast to occur beyond the growth boundary in
the 2040 preferred scenario is redistributed within the growth boundary. Figure 1 shows the preferred
scenario population growth that occurs within and beyond the growth boundary. Growth occurring
beyond the boundary is redistributed within the boundary by adding population, households, students, and
employment to TAZs in proportion to each TAZ’ s current share of each of these attributes. This
procedure directs more growth to higher density areas and less growth to lower density areas. The intent
is to maintain the existing pattern of development and character of neighborhoods within the growth
boundary.

The updated TAZ data replaces the TAZ level population and employment data in the preferred scenario
travel demand modeling files; all other inputs and parameters are unchanged. MRCOG' stravel demand
model is run with the updated data and the output is evaluated using the MOVES emission factor model
to determine changes in GHG emissions that occur from changes in mode share, traffic speed, and the
number and distance of trips. The MOVES GHG analysis follows the same procedure that was used by
UNM in the scenario evaluation phase of the project.

The growth boundary reduces regional VMT per capita by 2 percent (19.6 VMT per captia) and GHG
emissions by 3.8 percent (511.6 tonnes per day CO,-eq). These reductions are on top of the reductions
achieved through changes to land-use zoning and transit investments in the preferred scenario. These are
significant reductions considering that the 2040 preferred scenario results in a 5 percent reduction in GHG
emissions from the 2040 trend scenario. If a growth boundary were given serious consideration, more
detailed analysis is required to ensure that existing land-use policies and re-development opportunities
could absorb the new growth.

An actual growth boundary could also be drawn more restrictively or more loosely than what was
assumed here which would then affect the boundary’s GHG mitigation potential. Growth boundaries
could also be defined to protect sensitive ecological areas, natural and cultural resources, and prevent
development in areas that have a high flood or fire risks, providing additional benefits beyond GHG
mitigation. Growth boundaries could also be defined to limit the intensity or type of development outside
of the urbanized area; for example, allowing agricultural land-uses but not residential or commercial
development which provides some flexibility and economic development opportunity. Additionally, a
more detailed growth boundary analysis should consider the potential for leap frog development beyond
the boundary in locations that are outside of the control of regional municipalities participating in the
growth boundary.
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Figure 1 Growth Boundary and Population Growth from 2012 to 2040 for the Preferred Scenario
(points show the location of modeled population growth from 2012 to 2040 under the Preferred
Scenario without a growth boundary)

2.2 “Wheels” Tax (VMT Charging) and Gasoline Tax

Like all goods and services, demand for travel declines when priceincreases. A “wheelstax” or “VMT
charge” is aper miletax that could replace or supplement the current gasoline excise tax (gas tax). Any
increase in the gasoline tax or adoption of a new VMT tax would have to be made at the state or federal
level and is outside of the control of municipal governments and metropolitan planning organizations like
MRCOG. Oregon and California have both recently adopted new state legislation setting up VMT tax
pilot programs (Oregon Senate Bill 810 and California Senate Bill 1077) and several states have recently
increased their gas tax.
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A new VMT tax could be set so that the average tax collected equals today’ s gas tax. Under this scenario,
individuals who drive vehicles that are more fuel-efficient than average would end up paying more tax,
while those with less fuel-efficient vehicles would pay less tax. A distance-based tax would be more
predictable and stable than the current gas tax, which has been eroded over time by the increasing fuel
economy of vehicles and the introduction of alternatively fueled vehicles such as natural gas and electric
vehicles. A VMT tax would provide a more reliable source of transportation funding than the current gas
tax. Raising the VMT tax, rather than the gas tax, would also be a more direct and equitable approach for
reducing travel demand since each driver pays the same amount per mile driven regardless of their
vehicle' sfuel efficiency. There are also benefits to increasing the gas tax. Over time, an equivalent gas
tax would affect travel behavior differently than a VMT tax since it would encourage drivers to minimize
fuel consumption rather than just travel. Purchasing a more fuel-efficient vehicle or an alternatively
fueled vehicle can minimize fuel consumption and the amount of tax paid. A gas tax is a more direct and
efficient method for discouraging the production of GHGs since fuel consumption produces GHG
emissions and not travel. An optimal approach for controlling GHG emissions and congestion would
include a carbon tax to account for the expected future costs caused by GHG emissions and a VMT tax to
pay for transportation infrastructure and externalities related to driving such as congestion.

The evaluation in this section considers the adoption of aVMT tax that is on average higher than today’ s
gas tax to achieve greater GHG mitigation. However, the travel demand model used to evaluate how a
VMT tax would affect GHG emissions cannot distinguish between a higher gasoline tax and a VMT tax.
The model simply considers the average per mile increase in vehicle operating costs. That is, the model
does not consider how fuel prices affect vehicle purchase decisions or decisions about where to live.
Therefore, this analysis considers both the effectiveness of raising the current gasoline excise tax or
introducing a new VMT tax that replaces the gasoline excise tax. In the short run there will be little
difference between the GHG mitigation potential of the two tax options but over the long run they will
have different affects on consumer and travel behavior which will affect the efficiency of GHG
mitigation.

A range of VMT tax rates are considered which are higher than the equivalent per mile rate of the current
combined New Mexico ($0.1888 per gallon) and federal ($0.1840 per gallon) gasoline excise tax. Using
an average fleet fuel economy of 20.6 miles per gallon (assumption used in the MRCOG travel demand
model (Systra Mobility 2010)), the VMT tax rate equivalent of the current gas tax is $0.018 per mile. The
main purpose of state and federal gas tax is to generate revenue for state and federal highway trust funds
that provide funds for roadway construction and maintenance. These taxes are not designed as Pigouvian
taxes, designed to internalize external costs that are produced by driving or using gasoline such as traffic
congestion, noise, accidents, toxic air pollution, and GHG emissions. From an economic perspective, an
optimal tax would include the marginal cost of damages that occur from each of these externalities and
the cost of providing and maintaining transportation infrastructure. Additional revenue raised through a
new VMT tax or higher gas tax could be used to increase investment in transportation infrastructure,
mitigate the harmful effects of externalities (e.g., re-align roadways at risk from flooding due to climate
change), or reduce other taxes (e.g., the income tax or gross receipts tax).

A range of VMT tax rates (Table 2) are used in this analysis since estimating the marginal cost of each
externality is very challenging, particularly the cost of damages from future global warming caused by
today’s GHG emissions. The range of VMT tax rates considered brackets Parry and Small’s (2005)
calculation of the optimal VMT tax rate which they estimate is $0.18 per mile in 2008 dollars. Their
optimal tax rate considers roadway infrastructure costs and the full range of externalities and is one of the
more comprehensive estimates currently available.
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MRCOG' stravel demand model is used to evaluate the VMT taxes by adjusting the model’ s per mile
vehicle operating cost parameter setting. Currently, the model uses a vehicle operating cost of $0.164 per
mile in 2008 dollars (Systra Mobility 2010) which includes $0.018 in state and federal gas tax. The
current vehicle operating cost assumes that the region’s vehicle fleet achieves an average fuel economy of
20.6 miles per gallon and that a gallon of gasoline costs $3.38 per gallon. The VMT tax rates in Table 2
are added to the current operating costs. The travel demand model is used to evaluate the 2040 preferred
scenario at each of the higher per mile operating costs. GHG emissions are estimated from the model
output with MOVES using the same methods that were used in the scenario evaluation phase of the
project.

The modeling results shown in Table 2 indicate that a VMT tax set at a rate higher than the equivalent
average per mile cost of the current gasoline excise tax can reduce GHG emissions. The effectiveness of a
VMT tax or higher gasoline tax depends on the ability to raise fuel or VMT taxes. The reductions in GHG
emissions in Table 2 occur with tax rates that are much higher than today’ s and would likely face
significant political and popular opposition. The effect of a smaller (or larger) VMT tax on GHG
emissions can be evaluated by using elasticities derived from the modeling results. The price elasticity of
CO,-eq ranges from -0.26 to -0.32. Using the median elasticity (-0.29) and a more modest 25 percent
increase in the current gasoline tax (approximately a half cent per mile VMT tax, a 2.7 percent increase in
the cost of driving) GHG emissions would decrease by only 0.8 percent. Using the same elasticity,
maintaining CO,-eq emissions at 2012 levels (11,358 tonne/day) would require a VMT tax of $0.084 per
mile in additional to today’s gas tax, or equivalently, increasing the gas tax by $1.74 per gallon.

Table 2 Distance Based Tax Effects

Additional Equivalent Gas Tax  Daily VMT per CO,-eq % Change in CO,-eq
VMT Tax ($/gallon) Capita (tonne/day) from 2012

$0.00 $0.00 20.0 13,352 0%

$0.03 $0.62 19.4 12,572 -6%

$0.06 $1.24 18.5 11,959 -10%

$0.12 $2.47 17.1 10,968 -18%

$0.25 $5.15 15.0 9,616 -28%

$0.50 $10.30 12.3 7,955 -40%

The travel demand model has several limitations that may bias the results in Table 2 downwards. The
location of trip destinations (trip length) and mode choice are sensitive to changes in vehicle operating
costs imposed by the VMT tax or gasoline tax. These sensitivities are what drive the modeled GHG
emission reductions. However, changing travel costs do not affect the number of trips made by each
household or the location of households, businesses, and other travel productions and attractions in the
model. lterating the travel demand model with the land-use model would overcome these limitations.”
Despite these limitations the elasticities calculated from the results fall within the range found in prior
studies which range from -0.02 in the short run to -0.3 in the long run, with most long run results falling
between -0.2 and -0.3 (Litman 2013). A more recent study evaluating the change in VMT as gas prices
rose over the past decade in California estimates an elasticity of -0.22 (Gillingham 2014), similar to the
range found in prior studies and the modeling results in Table 2.

* The land-use model was not available for this portion of the analysis.
Page 9 of 22

137



2.3 Bicycle and Pedestrian Infrastructure Improvements

The land-use and transportation plans developed during the scenario planning phase of this project did not
evaluate changes to bicycle and pedestrian infrastructure. This infrastructure is not defined in either the
land-use or travel demand models. While the travel demand model does estimate the number of non-
motorized trips (walking and cycling), the estimate is mostly influenced by household characteristics
(income and vehicle availability), transportation costs, and trip distance. The presence of bicycle and
pedestrian infrastructure such as bicycle lanes and wide sidewalks are not a factor in the travel demand
model estimates, a common limitation of most region’stravel demand models.

The logic embedded in the current travel demand model for predicting bicycle and pedestrian trips is
based on a 1992 household travel survey conducted in the Albuquerque metropolitan area. In that survey
respondents indicated how they traveled during the survey period. Some respondents indicated that they
make some trips by walking or riding a bicycle. From the survey data, equations were developed that
estimate the probability of choosing to make a trip by walking or riding a bicycle. The equations associate
household and trip characteristics from survey respondents with their travel mode choices. The
availability and quality of pedestrian and bicycle infrastructure in 1992 likely influenced the survey
respondents travel choices. The availability and quality of bicycle and pedestrian infrastructure has since
changed, and because the availability and quality of pedestrian and bicycle infrastructure are not factors in
the mode choice equations within the travel demand model, current and future changes in these
infrastructure are not accounted for in any way. This limitation is addressed by using the results of
previous studies reported in the peer reviewed literature to estimate how the extent of new bicycle lanes
and paths may affect VMT and GHG emissions.

2.3.1 Bicycle Infrastructure

The GHG mitigation potential of building additional bicycle facilities is evaluated by estimating the effect
of building out the City of Albugquerque’s 2014 draft bicycle plan (City of Albuguerque 2014).
Comprehensive plans for building bicycle facilities in other parts of the region were either unavailable or
not up to date. The City of Albugquerque' s bicycle plan at full build out increases the length of bicycle
lanes by 99 percent and multi-use paths by 75 percent (Table 3).

Elasticities that relate the extent of bicycle lanes and multi-use paths to bicycle mode share are obtained
from a recent study by Buehler and Pucher (2012). Their study of the relationship between cycling rates
and bicycle infrastructure in 90 U.S. cities is the most comprehensive study currently available. Their
elasticities are derived from a regression analysis that relates bicycle commute mode share in each city to
a number of explanatory variables including the extent of bicycle lanes and bicycle paths. The elasticity
for bicycle lanes is 0.25 and is 0.091 for multi-use paths. These elasticities indicate that bicycle mode
share increases less than proportionally with an increase in bicycle infrastructure. For example, the
bicycle lane elasticity of 0.25 indicates that a 10 percent increase in the miles of bicycle lanes results in a
2.5 percent increase in bicycle mode share. These elasticities are used to estimate the change in bicycle
mode share in Albuguerque from building new bicycle lanes and multi-use paths, which can then be used
to estimate the change in the number of vehicle trips, VMT and GHG emissions.

While the elasticities from Buehler and Pucher (2012) represent the best available information at this
time, there are a number of limitations. The elasticities are for bicycle commute mode share, there is no
comparable information for other trip purposes. In this analysis these elasticities are applied to all trip
purposes. The elasticities are also estimated at the mean level of each explanatory variable in their
regression analysis. The elasticities therefore represent the relationship between providing more bicycle
infrastructure and bicycle mode share under average conditions. It’s unclear how conditions in
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Albuquerque compare to the average conditions of the citiesin Buehler and Pucher’ s study. For example,
a higher than average traffic fatality rate or greater amount of sprawl would result in a lower elasticity
while more temperate weather than average would increase the elasticity. While it is possible to compute
elasticities using Buehler and Pucher’ s results that are more tailored to Albuquerque’ s characteristics the
current analysis uses the average values given the time constraints for completing this analysis. Finally,
Buehler and Pucher’ s study is a cross sectional design, it does not evaluate how bicycle mode share
changes after the construction of bicycle facilities. Instead, their analysis considers how mode share varies
with the amount of bicycle infrastructure (and other characteristics) across the cities in their sample. This
type of analysis can find a correlation but cannot prove causation. It is possible that demand for cycling in
some cities has caused those municipalities to provide more bicycle infrastructure. It is also possible that
individuals who prefer to ride a bike have preferentially relocated to cities with good bicycle
infrastructure (i.e. residential self selection bias). If either of these situations are occurring then the
elasticities are biased upwards and the effect of providing more bicycle infrastructure is overstated.

Based on MRCOG' s most recent 2013 household travel survey, approximately two percent of trips are
made by bicycle in the region. The travel demand modeling results for the 2040 preferred scenario
indicates that 6.1 percent of trips are non-motorized. For this analysis we assume that 2 percent of the
modeled trips are bicycle trips and the remaining 4.1 percent are walking trips. Considering the
percentage change in the miles of bicycle lanes and multi-use bicycle paths from completing
Albuguergue’ s bicycle plan and using Buehler and Pucher’ s elasticities, bicycle mode share is estimated
to increase from 2 percent to 2.6 percent in 2040 (Table 3).

Table 3 Bicycle Mode Share and GHG Reduction Calculations

Multi-Use

Bike Lanes Paths
Mode Share Calculation
Current Miles (2014) 197 154
Additional Miles 196 115
Current Bike Mode Share 2.0% 2.0%
Elasticity (mode share, facility miles) 0.25 091
% Increase in Bike Mode Share 24.9% 6.8%
New Bike Mode Share 2.5% 2.1%
Emission Reduction Calculation
Regional Trips (trips/day) 3,699,195 3,699,195
New Bicycle Trips (trips/day) 9,201 2,514
Average Trip Length (miles) 9.8 9.8
VMT Reduction (miles/day) 89,794 24,532
Average CO,-eq Emission Factor (g/mi) 429.9 429.9
CO,-eq Reduction (tonnes/day) 38.6 10.5

The reduction in vehicle trips is calculated by multiplying the change in bicycle mode share (0.6 percent)
by 50 percent of the total number of trips estimated by the travel demand model. Fifty percent of the trips
are used to account for the new bicycle facilities only being added to the City of Albuquerque, which is
assumed to contain half of the region’strips. It is also assumed that all new bicycle trips substitute for
vehicle trips and not for walking or transit trips. The average trip length of 9.8 miles derived from the
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travel demand model results is then used to estimate the change in VMT. The average system-wide
vehicle speed, also derived from the travel demand model, is used to calculate an average CO,-eq
emission factor using MOVES, which is then multiplied by the change in VMT to estimate the change in
CO,-eq emissions (Table 3).

Theresultsindicate that building out Albuquerque’ s bicycle plan, approximately doubling the amount of
bicycle facilities in the city, would result in a 0.4 percent decrease in VMT and GHG emissions from the
2040 preferred scenario (total VMT is 27 million and CO,-eq is 13,352 tonnes per day). There is a lot of
uncertainty in these estimates; however, the results indicate that bicycle infrastructure can be effective.
Even though the effect is small, the relatively low cost of creating most bicycle facilities may make this a
relatively efficient GHG mitigation strategy.

2.3.2  Additional Bicycle Facility Evidence

There are few studies that provide strong evidence on the ability of bicycle facilities to reduce vehicle
trips. The study by Buehler and Pucher (2012) is only suggestive due to its reliance on a cross sectional
design and national commute mode share data. The UNM research team has recently completed a study in
cooperation with MRCOG and the City of Albuguerque on the effectiveness of past investments in
bicycle lanes and multi-use paths in the region (the study is currently under peer review for publication in
Transportation Research Part A: Policy and Practice). The study asked cyclists if they used a bicycle lane
or multi-use path on a regular utilitarian trip and what they would do if the bicycle lane or path did not
exist.

The study found that most Albuquerque area cyclists use multi-use paths (74 percent) and bike lanes (92
percent). It was also found that 30 percent of multi-use path users would not continue to bike if the path
they regularly use did not exist. Most would choose to drive instead. Similarly, 25 percent of bike lane
users would not continue to bike if bike lanes were not available. The results indicate that bicycle
facilities are effective at reducing vehicle trips, though most cyclists would continue to cycle regardless of
bike lane or path availability. Like most prior studies, safety was overwhelmingly the main concern of
cyclists. The study also suggests the bicycle lanes and multi-use paths play a role in attracting new
cyclists by providing a safer environment to ride. While this study does not indicate how much VMT
could be reduced if more bike lanes or multi-use paths were built, it does provide the most recent and
direct evidence of how bicycle facilities affect vehicle trips.

2.3.3  Pedestrian Facilities

Improving the quality of pedestrian facilities and adding facilities where none currently exist was not
evaluated. There is little information available about the current extent and quality of the region’s existing
pedestrian facilities or plans to improve facilities. There is also little evidence available to estimate the
effect of higher quality pedestrian infrastructure. The final report will provide a qualitative discussion of
available evidence.

2.4 Incident Management

The UNM research team in not aware of any studies that have quantified the GHG mitigation potential of
highway incident management programs. This is the same conclusion recently reached by a research team
at the University of California Davis and Irvine preparing a policy brief on incident management systems
for the California Air Resources Board (Boarnet, Weinreich, and Handy 2013). Several studies have
estimated the potential criteria air pollutant emission reduction benefits of specific incident management
programs (Guin et al. 2007; Chang et al. 2002; Skabardonis et al. 1998; Skabardonis et al. 1995) but GHG
emission reductions are not estimated. Furthermore, the prior studies have not provided results that are
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generalizable; they report the specific quantity of emission reduction rather than relative reductions
attributable to specific program features or highway conditions.

The existing evidence suggests that incident management programs can reduce GHG emissions if they
reduce delays and increase speed. As Figure 2 shows, the average CO, emission rate of the vehicle fleet
declines rapidly as speeds increase from slow, congested, speeds towards typical free flow highway
speeds. The magnitude of potential GHG reduction depends on traffic volume, congestion and the
frequency of incidents. Very congested corridors with high traffic volume that experience frequent
incidents would benefit the most from an incident management program; these corridors have the most
potential for increasing average speed. Estimating the GHG mitigation potential of an incident
management program would require estimating the change in delay or traffic speed with and without the
program. At a minimum, information describing the current average incident duration, incident frequency,
and resulting traffic impacts are required to understand baseline conditions. From the baseline conditions,
hypothetical incident management systems that reduce the duration of incidents could be evaluated for
their GHG mitigation potential.

One caveat noted by Boarnet, Weinreich, and Handy ( 2013) is that since an incident management
program decreases average travel time, it will also tend to induce new travel demand in much the same
way as adding highway capacity (Duranton and Turner 2011). Induced demand would be strongest where
programs are most effective; corridors that are highly congested with frequent incidents. The frequency of
incidents on these corridors, and the delays they cause, also reduce travel time reliability which in many
cases has been found to be valued more than travel time (Carrion and Levinson 2012). Over time, induced
demand driven by improvements in average speed and travel time reliability may partially, if not
completely, erode the traffic flow and GHG mitigation benefits of an incident management program.
Based on the existing evidence and the caveat noted above, an incident management program may have a
small short run potential to mitigate GHG emissions which will likely erode over time due to induced
demand. With the information that is currently available to the UNM research team it is not possible to
quantify a range of potential GHG mitigation.
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Figure 2 Fleet Average CO2 Emission Rate Vs. Average Speed from USEPA’sMOVES Emission
Factor Model

2.5 Traffic Signal Enhancement

There are many strategies and systems for improving traffic signal control to improve traffic flow. One
strategy that is being adopted in the Albuquerque metropolitan region is adaptive signal control. Adaptive
signal control continuously collects and evaluates traffic data from sensors along the roadway to optimize
the timing of traffic signals to minimize signal delay. Prior research, as reviewed by Rodier et al. (2014)
for the California Air Resources Board, finds that signal coordination can reduce GHG emissions by 1 to
10 percent. An additional study by De Coensel et al. (2012) estimates GHG reductions from 10 percent up
to 40 percent under ideal conditions (that are unlikely in practice) using a simulation model. None of the
studies consider the potential for induced demand, which in the long run could offset some or all of the
control system'’ s traffic flow and GHG mitigation benefits.

Recently, Bernalillo County installed an adaptive traffic control system on a portion of Alameda
Boulevard in the Albuquerque metropolitan area. Traffic data was collected before and after the adaptive
control system was installed. The control system has reduced morning peak travel time by 21 percent,
evening peak travel time by 11 percent and increased off peak travel time by 1 percent (Sussman 2013).
The UNM research team used the travel time reductions along with reported traffic speeds and flow rates
to estimate the reduction in GHG emissions attributable to the new control system. MOVES was used to
produce CO,-eq emission factors based on average speeds before and after the control system was
installed. The Alameda adaptive control system reduced GHG emissions by 5.9 percent along the
improved section of roadway (Table 4).
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To further investigate the GHG mitigation potential of adaptive traffic control systems, the reported
percentage change in travel times from the Alameda study were applied to traffic traveling the entire
Montgomery/Montano corridor and Coors Boulevard. These two heavily used roadways carry significant
traffic volume, are much longer than the section of Alameda that was studied, have many signalized
intersections, and do not currently have adaptive traffic control systems. These roads were selected to
gauge if upgrading the signal systems on these relatively long and heavily used corridors would produce
regionally significant GHG reductions.

Traffic flow and speed data for each roadway segment were obtained from the MRCOG travel demand
model for the 2040 preferred scenario. Emission factors were obtained from MOVES for the average
speed on each link before and after the speeds were adjusted to account for the expected improvements of
an adaptive signal control system. The results indicate that applying adaptive traffic control systems to
these two roads would result in a 3 percent to 4 percent reduction in GHG emissions from each road.
Regionally, the effect is a 0.2 percent reduction in GHG emissions. The actual Alameda results and the
results of applying a similar travel time reduction to the Coors and Montgomery/Montano fall around the
median of GHG reductions reported in prior studies.

Table 4 Potential Changes in GHG Emissions from Implementing an Adaptive Traffic Control
System

Distance CO,-eq (tonnes/day)
Road (miles) Before After Change % Change % of 2040 Total
Alameda* 2.3 60.8 57.2 -3.6 -5.9% -0.03%
Montgomery/Montano 12.8 288 276 -12.0 -4.2% -0.09%
Coors 24.7 442 426 -15.6 -3.5% -0.12%

* Only the portion of Alameda where adaptive traffic signals were installed was studied.

The estimated GHG mitigation potential of installing an adaptive traffic control system on Coors or
Montgomery/Montano should be considered an order of magnitude estimated. There are many factors that
affect these estimates, the largest being how effective an adaptive traffic control system would be on these
longer and more complex corridors. The estimates in Table 4 do not account for broader network effects
on improvements made to these specific roadways. For example, reduced travel times along improved
corridors could cause bottlenecks in other parts of the network. Furthermore, like most prior studies,
induced demand is not evaluated. A traffic simulation study that investigated an improvement to a
signalized intersection by Stathopoulos and Noland (2003) find that induced demand is likely to eliminate
initial emission reduction benefits. There have not been any empirical studies to support simulation
findings but the results agree with travel demand theory and empirical evidence on induced demand from
highway capacity projects (Duranton and Turner 2011). Adaptive traffic control systems increase a
roadway’ s capacity and reduce travel time just as expanding highway capacity does. The decrease in
travel time increases the attractiveness of the roadway and reduces the cost of making trips. The reduction
in congestion is likely to result in additional travel demand combined with a return to congested
conditions which may increase GHG emissions overtime, potentially reducing or eliminating the initial
benefits of this strategy.

2.6 Roadway Connectivity

Regular street grids generally provide the shortest path from any one point to any other point in a street
network while irregular street patterns, particularly those with cul-de-sacs and dead ends, increase the
distance required to travel through the network. Street networks with regular grids are also more
redundant, there are many alterative paths through the network which can reduce congestion and provide
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alternatives when there is an incident on a particular network link. Achieving shorter network distances
between various origins and destinations can reduce VMT by reducing trip length and also increase
walking, bicycle and transit mode share since these modes are most sensitive to distance. Regular grids or
other street designs with a high level of redundancy that reduce traffic congestion could also mitigate
GHG emissions by increasing traffic speeds (see Figure 2 for CO,-eq — speed relationship).

Several prior studies have evaluated the effect of greater street network connectivity and travel demand
(see Handy et al. (2014) for a comprehensive review). Prior studies generally indicate that better
connectivity leads to less VMT and more bicycle, walking and transit trips (Handy et al. 2014; Ewing and
Cervero 2010). However, results vary across studies which have been conducted at different times, in
different places and have used various definitions of street connectivity. Ewing and Cervero (2010)
completed a comprehensive review and meta-analysis of the existing evidence and report an average
VMT elasticity of street connectivity using two common street connectivity definitions: percent of four-
way intersections and intersection density. Both definitions have the same elasticity, -0.12.

A VMT elasticity of -0.12 for intersection density is used to evaluate four typical street network patterns
in Albuquergue to illustrate the GHG reduction potential of greater street connectivity. Intersection
density is used rather than the percentage of four way intersections because intersection density appears
more robust to different street patterns. For example, in Figure 3 the NE Albuquerque and Downtown
Albuquerque neighborhoods both have 100 percent four way intersections; however, the NE Albuquerque
neighborhood has much lower intersection density because it has much longer block lengths. Longer
block lengths increase average network distances between points. Intersection density metrics control for
differences in block size.

Four different Albuquerque neighborhoods were selected that represent typical street network designs in
the area (Figure 3). The intersection density of each neighborhood was calculated by including
intersections on the boundary of each neighborhood but excluding intersections that only contained cul-
de-sacs or dead ends since these provide no connectivity. The percentage change in intersection density
was then calculated between the SW Albuquerque neighborhood which had the lowest interstation density
and each of the other neighborhoods. The results shown in Table 5 indicate that increasing the density of
street intersections from a typical suburban subdivision layout, which can be accomplished with different
street patterns, may significantly reduce VMT and therefore GHG emissions. Additional GHG mitigation
benefits may occur if the street pattern also reduces congestion, increasing average speed.
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Figure 3 Examples of Different Albuquerque Area Street Network Designs and Intersection Density

Table 5 Intersection Density and VMT Calculation

Area Intersection % Change in VMT from
Neighborhood (km?  Intersections Density SW Albuguergue *
SW Albuquerque 0.78 51 65.6 0.0%
NW Albuquerque 0.71 50 70.6 -0.9%
University Area 0.67 56 83.9 -3.3%
Downtown Albuquerque 0.45 52 116.8 -9.4%

4 VMT elasticity of intersection density used in calculation equals -0.12 (Ewing and Cervero 2010)
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The regional effectiveness of adopting a street connectivity standard is difficult to quantify. The potential
GHG mitigation beyond what is forecast for the 2040 preferred scenario is unclear since the travel
demand model does not contain local streets. Local streets are represented by “centroid connectors” in the
travel demand model that represent the average distance from households in a TAZ to a roadway link in
the model (collectors, arterials, and highways). For TAZs in the metropolitan area that have not yet been
developed and where no roadway network exists, it is unclear what assumptions were used to create the
centroid connectors. For example, what street pattern was assumed in calculating the average distance and
travel time from each TAZ to the nearest network link? Since the preferred scenario focuses more growth
into already developed areas, new street connectivity standards, which would only affect new
development, may only have a small regional GHG mitigation potential. However, changing the street
pattern of yet to be built roadway networks should be a very low cost mitigation strategy and therefore
may be a very efficient GHG mitigation strategy even if it is not regionally significant over the forecast
horizon.

The estimates in Table 5 are also subject to many uncertainties. While there have been many studies of
street network design and changes in travel behavior, it’s difficult to generalize these results including the
meta-analysis by Ewing and Cervero (2010). The effect of intersection density likely depends on
population and employment density, land-use mix, bicycle and pedestrian infrastructure, quality of transit
service, and the extent of the network patterns (only a few blocks or is the whole city designed in a
similar pattern?). There are also many unique street designs that do not match up well with designs
considered in prior studies. For example, some neighborhood designs have greater pedestrian and bicycle
connectivity than vehicle connectivity due to bicycle paths and features that block vehicle access. Figure
4 shows a typical network design in Davis, California. Most neighborhoods in Davis, excluding the
downtown area, have irregular street network designs with many cul-de-sacs and dead ends; however,
many of these neighborhoods also have a multi-use path network interlaced with the street network as
shown in Figure 4. The multi-use path network adds connectivity to cul-de-sacs and dead ends for non-
motorized modes, and in many places has grade separated railroad, street and highway crossings. Some
neighborhoods in Albuguergue contain similar features, though on a much smaller and less frequent scale.
For example, Albuquerque’s multi-use path network adds some connectivity to dead end streets and cul-
de-sacs, but only a very small percentage of them. Some neighborhoods also have pedestrian access
through sound and privacy walls that surround many of the region’s subdivisions.

Page 18 of 22

146



Figure 4 Example of Network Design for Greater Pedestrian and Cyclist Connectivity (Red Lines
are Bicycle and Pedestrian Paths, GIS Data from the City of Davis, California®)

3 SUMMARY AND CONCLUSIONS

The strategies where GHG mitigation potential could be quantified are summarized in Table 6. Growth
boundaries and VMT or gasoline taxes have the greatest potential for achieving significant additional
GHG reductions. Bicycle infrastructure and traffic signal enhancement, while having a smaller effect,
would face much less opposition in being implemented and provide popular co-benefits (recreation and
less congestion). The mitigation potential of improved street connectivity and incident management
programs could not be quantified but each strategy is expected to have a small GHG mitigation potential.
Greater street connectivity for new developments comes at little to no cost (those less land for real estate
development is a cost for developers) and could therefore be a very efficient policy even if only having a
small mitigation potential. Improving street the connectively of existing neighborhoods could be very
expensive if additional right of way is required.

> City of Davis GIS Data Library: http://maps.cityofdavis.org/library/
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Table 6 Summary of GHG Mitigation Potential

CO2-eqg Reduction

Growth Boundary 512 3.8%
VMT Tax 0.005 per mile? 107 0.8%
VMT Tax 0.03 per mile 780 5.8%
VMT Tax 0.12 per mile 2384 17.9%
Bicycle Infrastructure 49.1 0.4%

Traffic Signal Enhancement ~ 27.6 0.2%
# Equal to a 25 percent increase in the current state and federal gasoline excise tax
® Building out the City of Albuquerque’s 2014 Draft Bicycle Plan
¢ Implementing adaptive signal control on Montgomery, Montano, and Coors, and ignoring induced
demand

The results in Table 6 also illustrate that by only adopting the relatively popular and low cost GHG
mitigation strategies, GHG emissions in the region will still grow higher than today’s level. Achieving
GHG mitigation that reduces emissions from the the 13,352 tonnes/day expected under the preferred
scenario in 2040 to today’s level of 11,358 tonnes/day requires adopting a VMT tax between 6 and 8.4
cents per mile. The lower VMT tax rate corresponds to a scenario where all other strategies are also
adopted while the higher tax corresponds to scenario where only a VMT tax is adopted. A growth
boundary would significantly reduce GHG emissions but would still not be enough to hold GHG emission
at today’s level.

Finally, the analysis in this report and most other studies fail to account for induced demand. Induced
demand should be expected to occur for any strategy that reduces travel time or improve travel time
reliability without also charging a fee or tax to pay for the improvement. Improved traffic signaling and
incident management programs suffer from this limitation which has the potential to significantly reduce
or completely eliminate their GHG mitigation potential over the long term. Interim GHG emission
reductions from these strategies may still be valuable compared to a baseline of not implementing them as
long as they do not lock the region into greater vehicle dependency or come at the expense of more
effective strategies. The most durable strategies for reducing GHG emissions include reducing vehicle
travel demand, improving vehicle fuel efficiency, and promoting the adoption of alternatively fueled
vehicles. This report focuses on reducing travel demand which can be accomplished through two general
strategies. Reducing the need for vehicle trips, which in this project is accomplished by changing land-use
patterns and improving transit options, and increasing the cost of travel through taxes, fees and tolls.
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Appendix I: 2040 MTO Public Meetings and Presentations

General Theme /

Date Presentation Title Group Location
. Technical Coordinating
11/1/2013 | 2040 MTP Kick-Off Committee (TCC) MRCOG
11/5/2013 | 2040 MTP Kick-Off Valencia County Los Lunas Transportation
Center
11/6/2013 | 2040 MTP Kick-Off Sandoval County Bernalillo U.S >0
Transportation Center
11/7/2013 | 2040 MTP Kick-Off Bernalillo County MRCOG
Growth and Transportation New Mexico Society of
11/8/2013 in Central NM Professional Engineers UNM
11/14/2013 | 2040 MTP Kick-Off ABQ Ride Transit Advisory | Alvarado Transportation
Board Center
. . Bernalillo County South Valley Multi-Purpose
11/18/2013 | Scenario Planning Community Health Council | Senior Center
2040 MTP: "Long Term Institute of Transportation
12/5/2013 | Population Trends and Their | Engineers (ITE) Holiday El Pinto Restaurant
Transportation Impacts” Luncheon
Complete St_reets and Linking | 51st Pavmg.and Marriot Pyramid North
Transportation to Land Use: Transportation Conference .
1/6/2014 o . . . . Hotel and Convention
Two New Initiatives coming (UNM Civil Engineering Center
up in the 2040 MTP Dept.)
Climate Change Scenario 51st Paving and Marriot Pyramid Hotel and
1/7/2014 . . .
Planning Transportation Conference | Convention Center
1/16/2014 | 2040 MTP Kick-Off East C-‘fatfaway Coalition of Manzam? Multi-
Associations Generational Center
1/22/2014 | 2040 MTP Kick-Off Kiwanis Club of Coronado Weekly meeting at Egg & |
4/5/2014 | 2040 MTP Walk MS Albuguerque Old Town Albuquerque
4/11/2014 | 2040 MTP NMASLA Multi-Modal ABC th?rary Special
Event Collection
Statewide Long-Range Indian Pueblo Cultural
4/16/2014 | 2040 MTP Transportation Plan Public | ~opnter
Meeting
Integrating climate change . .
4/17/2014 | and flood impacts into New Mexico Floodplain Clovis - Annual Conference

transportation planning

Managers Association
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4/22/2014

2040 MTP

UNM Sustainability Fair

UNM Main Campus

4/27/2014

2040 MTP

La Montanita Earth Day
Event

La Montanita Co-op

4/30/2014

2040 MTP Scenario
Development

MRCOG Region/Bernalillo
County

MRCOG

2040 MTP Scenario

Rio Rancho Haynes

>/7/2014 Development sandoval County Community Center
5/8/2014 2040 MTP Scenario South Valley Coalition of BCSO South Area
Development Neighborhood Associations | Command
5/10/2014 2040 MTP Scenario National Train Day Alvarado Transportation
Development Center
5/14/2014 2040 MTP Scenario Valencia County Belen Community Center
Development
5/16/2014 2040 MTP L.deate - Outreach Metropollta.n MRCOG
and Scenario Development Transportation Board
Walkable and Livable
5/16 and 2040 MTP Communities Institute Mark Twain Elementary
5/17/2014 Event and Presentation by | School
Dan Burden
2040 MTP, Scenario Planning, | NAIOP Members Only .
5/21/2014 and Climate Change Project Breakfast Uptown Marriot
5/22/2014 2040 MTP Scenario MRCOG Region/Bernalillo MRCOG
Development County
2040 MTP, Scenario Planning, | NAIOP Rio Rancho .
6/5/2014 and Rio Rancho Development | Roundtable Rust Medical Center
2040 MTP, Scenario Planning, | National Association of .
6/10/2014 and Climate Change Project Regional Councils Louisville, KY
6/26/2014 2040 MTP, transit, and Academy Hills Park Heights Cumberland
scenario planning Neighborhood Association | Presbyterian Church
7/14/2014 | Climate Change Projectand 1\ \yoverc partnership | MRCOG
Scenario Planning
8/20/2014 | 2040 MTP, Scenario Planning ASCE - Northern NM Albuquerque - Flying Star
Chapter
. . Metropolitan
9/19/2014 | 2040 MTP, Scenario Planning \ MRCOG
Transportation Board
9/22/2014 | 2040 MTP, Scenario Planning New Mexico APA Albuguerque

Conference
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10/9/2014

Transportation Trends

ITE New Mexico Monthly
Luncheon

El Pinto, Albuquerque

MRMPO Scenario Planning

10/22/2014 AMPO Annual Conference | Atlanta, GA
Process
10/23/2014 | Climate Change Projectand | o ooy al Conference | Atlanta, GA
Scenario Planning
10/28/2014 | 2040 MTP, Scenario Planning | No MeXico Infrastructure | o o\ 1 der Resort
Financing Conference
Bernalillo County Dia de los
11/2/2014 | 2040 MTP Public Outreach Muertos Marigold Parade Gateway Park, Isleta Blvd.
and Health Fair
12/5/2014 | 2040 MTP, Scenario Planning CNM Sustainability Lecture CNM
Series
1/5/2015 | 2040 MTP, Scenario Planning | NV F2ving and Marriot Pyramid Hotel and
Transportation Conference | Convention Center
Transportation Trends and NM Paving and Marriot Pyramid Hotel and
1/5/2015 . . .
Changing Preferences Transportation Conference | Convention Center
1/8/2015 | Draft MTP findings Public Meeting - Round #3 Rio Rancho / Sandoval
County
1/13/2015 | Draft MTP findings Public Meeting - Round #3 | Belen / Valencia County
1/14/2015 | Draft MTP findings So.c.lety of Arnencan Chama River Brewing
Military Engineers Company
1/15/2015 | Draft MTP findings Public Meeting - Round #3 Albuquerque / Bernalillo
County
1/16/2015 | Draft MTP findings Metropolitan MRCOG
Transportation Board
1/16/2015 | Draft MTP findings Chamber of.Commerc? i Albuquerque CoC
Transportation Committee
Technical Coordinating
3/6/2015 | 2040 MTP Summary Committee (TCC) MRCOG
2040 MTP Process & RMRTD Visioning
3/10/2015 Summary Workshop Albuguerque
3/18/2015 | 2040 MTP UNM Civil Erlgmeermg UNM Civil Engineering
Seminar Series Department
3/20/2015 | 2040 MTP Summary Metropolitan MRCOG
Transportation Board
3/24/2015 | 2040 MTP Summary Open House & Public MRCOG

Meeting
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Appendix J

2040 MTP Questionnaire Summary Results
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2040 Metropolitan
Transportation Plan

From October 2013 to January 2014, the Mid-Region Council of Governments (MRCOG) conducted a questionnaire to
gather people’s views on transportation in the Albuquerque Metropolitan Planning Area. This area includes southern
Sandoval County (from Algodones continuing south), all of Bernalillo County and all off Valencia County. Results from
this questionnaire will be incorporated in the 2040 Metropolitan Transportation Plan.

There are significant differences in people’s reported satisfaction with the transportation system based on how many
options they felt they have, their age, and their views on congestion. Overall, 31.7 percent of respondents are
satisfied with the current transportation system. If people felt that they have many transportation options, their
satisfaction with the current transportation system increases by 10.9 percentage points to 42.6 percent. For those
who are 65 years and older, their satisfaction rate is 9.6 percentage points above average, while Millennials (ages 18-
34) reported satisfaction rates that are 6.2 percentage points lower than average. Not surprisingly, if people viewed
congestion as less severe also have significantly higher than average satisfaction rates with 7.4 percentage points

above average.

Similar to results from the 2010 questionnaire effort, the more people used or had access to a particular mode the
more they desired improvements for that mode. The mode that most people selected for improvement is the bus
(56.8 percent want bus improvements), followed by bicycling (46.0 percent want improvements for bicycling) and

walking (45.4 percent want improvements to walking).

When asked what issues respondents encounter when taking various transportation modes, respondents cite poor
driver behavior as the biggest driving issue (69.5 percent) followed by traffic congestion (60.3 percent). The top
reported bicycling issue is that “it doesn’t feel safe from traffic” (62.4 percent), the top walking issue is that “distance
is too far” (60.3 percent), the top train issue is that “the schedule does not meet my needs” (49.0 percent) and the
top bus issue is that it “takes too much time” (46.0 percent). Compared to their older counterparts, Millennials (18 to

34 years old) tend to view bus travel times as too long and walking distances as too far.

The questionnaire was conducted mostly online. English and Spanish versions of the questionnaire were available, as
well as a paper/postal mail version. The wide-spread participation can be attributed to outreach to member
governments, business and neighborhood associations, educational institutions, special interest

groups and the mass media. There were 1,371 respondents to the questionnaire. Of the people responding, 79

percent had not provided views on transportation questionnaire previously

The information collected will be used in the regional transportation planning process led by the Mid-Region Council
of Governments (MRCOG), which includes the development of the 2040 Metropolitan Transportation Plan (MTP).
MRCOG would like to thank all the participants for taking the time to make their voices

heard.
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DEMOGRAPHIC RESULTS

People were asked demographic questions to ensure that different segments of the population were

being captured. The demographic profiles of questionnaire respondents were compared with the profile
from the 2011 American Community Survey for the 3-county region of Bernalillo, Sandoval, and Valencia
counties. The results show that as the plan progresses, efforts need to be made to better capture input

from the Hispanic population, people with low household incomes and students.

Questionnaire

3-County Region,

Gender Respondents 2011 ACS Difference
Male 52.7% 49.3% 3.4%
Female 43.5% 50.7% -7.2%
No Response 3.8%

Age (18 years and Questionnaire

3-County Region,

older) Respondents 2011 ACS Difference

18-24 years 3.7% 13.0% -9.4%
25-34 years 15.8% 18.5% -2.7%
35-44 years 14.5% 16.7% -2.2%
45-54 years 23.0% 18.5% 4.6%
55-64 years 24.8% 16.6% 8.2%

65 years and over 14.4% 16.7% -2.3%

No Response 3.8%

Questionnaire

3-County Region,

Race/Ethnicity Respondents 2011 ACS Difference
White/Caucasian 68.1% 41.5% 26.6%
Hispanic/Latino 18.1% 47.2% -29.1%
American Indian or
Alaskan Native 2.2% 5.2% -3.0%
Black or African American 1.5% 2.2% -0.7%
Asian/Pacific Islander 0.8% 1.7% -0.9%
Two or more races, or
other race, non-Hispanic 1.8% 2.2% -0.4%
Prefer not to answer & No
Response 7.6%
Questionnaire 3-County Region,
Household Income Respondents 2011 ACS Difference
$0-$24,999 9.3% 28.9% -19.7%
$25,000-$49,999 17.1% 25.2% -8.0%
$50,000-$74,999 17.5% 18.0% -0.5%
$75,000-$99,999 17.7% 10.0% 7.7%
$100,000-$124,999 12.8% 6.7% 6.0%
$125,000-$149,999 6.3% 4.1% 2.1%
$150,000-$199,999 7.7% 4.1% 3.7%
$200,000 and up 2.3% 3.0% -0.8%
No Response 9.4%
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Satisfaction with the Transportation System

People were asked how well the transportation system meets their needs on a scale from 1 to 5 with 1 being “very
well” and 5 being “not well at all.” Similar to the transportation questionnaire developed for the 2035 MTP, people’s
overall responses resembled a bell curve and where a little over 30% of people responding felt that the
transportation system met their needs in general (responded with a 1 or 2).

600
500
400
300
200
100 -

o

1=Very well 2 3 4 5= Not well at all

Number of Responses

There were significant differences in people’s reported satisfaction levels based on how they view congestion, the
number of options they have, their age and gender. These differences were found to be significant also after
controlling for other factors. The following chart shows these groups the and frequency that they responded to the
satisfaction question with a 1 or 2 indicating that the transportation system meets their needs in general.

Percentage of People Responding that the Current Transportation System Meets Their Needs

Overall, 31.7% of people completing the questionnaire report that the transportation system

50.0% -+

45.0%

40.0%

35.0%

30.0%

25.0%

20.0%
15.0%
10.0%

5.0%

By Views of Congestion

@
%\0
Severity N ByAe | ByGender
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Which Modes People would like to be Easier to Use

People were asked which modes they would like to be easier to use. This question was worded slightly differently in

the questionnaire conducted for the 2035 MTP asking what modes people would like “better access to.” Similar to

results from the 2010 questionnaire effort, the more people used or had access to a particular mode the more they

desired improvements for that mode. For example, people who had used some form of public transit in the past year

also wanted improvements to the bus and train. People who live on Albuquerque’s Westside or Sandoval County

want better access for cars.

70.0%

60.0%

50.0%

40.0%

30.0%

20.0%

10.0%

0.0%

56.8%

Bus

Bus

Bus improvements was
the most selected
option. Groups that
that wanted bus
improvements over
others were people
who used public
transit in the last year,
people with lower
incomes, and people
living on
Albuquerque’s
Eastside.

Bicycle

Bicycle

People who felt like
they had many
options also
wanted
Improvements for
bicycling. If people
thought congestion
was severe, they
were not as
interested in
improving bicycling.

Train

Train

People who had
taken public transit
in the last year
wanted easier
access to the train.
Women also
wanted it to be
easier to take the
train. People
living in Sandoval
County or
Albuquerque’s
Westside were not
as interested in
improving train

Auto/Car

Auto/Car

People who felt
congestion was
more severe, who
live on
Albuquerque’s
Westside, or
Sandoval Co.
wanted better
access for cars.
People who felt like
they had many
transportation
options and if they
used public transit
in the past year
were not interested
in improving car
access.

Walk

Walk

People who felt
congestion was less
severe and people
who used public transit
in the last year
wanted to improve
walking. People who
were not interested in
improving walking
were those who live in
the East Mountains,
and those who
commute to
Albuquerque’s
Eastside from the
Westside or Sandoval
Co.
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Views on Land Use Preferences

The Scenario Planning component in the 2040 MTP will examine if people are willing to live in more urban environments. People
were asked where they live now and where they would like to live in the future in relation to an urban to rural setting. People
responding to this question indicated that they would prefer to live in a location that is either more urban or more rural than where
they live today.

Setting Descriptions:

Rural: Outlying area that is generally distant from employment, schools, and shopping. A car is
necessary for daily needs.

Suburban: Residential area that is separate from employment, schools, and shopping. Public
transit, walking and bicycling are limited.

Semi-Urban: Moderate mix of employment, schools and shopping, etc. Some daily needs are
accessible by public transit, walking and bicycling.

B “This best describes where live CURRENTLY”

0,
35.0% 30.9%
30.0%
25.0%
20.0% 16.5% 16.7%
15.0% -
10.0% -
5.0% -
0.0% - : . T )
Rural Suburban Semi-Urban Urban

“I would like to live in an area like this in the FUTURE”

40.0%

33.4%
35.0%

30.0% 27.4%

25.0% 22.2%

20.0%

16.0%

15.0%

10.0%
5.0%

0.0%
Rural Suburban Semi-Urban Urban
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Appendix K

MTB Resolution (R-15-01 MTB)- Revised Transit Mode Share Goals for the 2040 MTP
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Appendix L

Federal and State Funding Projections
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FUTURES 2040 - METROPOLITAN TRANSPORTATION PLAN: Projected Local Funding Available for Transportation Purposes 2012-2040

Total for Total for Total for Total for Total for TOTAL TOTAL TOTAL
Jurisdiction and Source of Funding FY 2012- FY 2021- FY 2026- FY 2031- FY 2036- FY 2012- FY 2026- FY 2012-
2020 2025 2030 2035 2040 2025 2040 2040

($1,000) ($1,000) ($1,000) ($1,000) ($1,000) ($1,000) ($1,000) ($1,000)
Albuquerque, City of - (GO) General Obligation Bond Funds $175,930.| $139,637.| $125,000.| $125,000.| $125,000. $315,567.| $375,000.| $690,567.
Albuquerque, City of - (CCIP) Component Capital Improvement Program $18,000. $15,000. $15,000. $15,000. $15,000. $33,000. $45,000. $78,000.
Albuquerque, City of - 1/4¢ Transportation Tax $171,000. $95,000. $95,000. $95,000. $95,000. $266,000.| $285,000.| $551,000.
Albuquerque, City of - DMD - TOTAL | $364,930.| $249,637.| $235,000.| $235,000.] $235,000. $614,567.| $705,000.| $1,319,567.
Albuquerque, City of - Other Local Revenue (excluding funds below) $250,867.| $153,203.| $165,043.| $177,798.| $191,539. $404,070.| $534,379.| $938,449.
Albuquerque, City of - GRT Bonds for Central Ave ART (BRT) $13,000. $0. $0. $0. $0. $13,000. $0. $13,000.
Albuquerque, City of - (CCIP) Component Capital Improvement Program $18,966. $14,290. $10,009. $15,777. $11,051. $33,256. $36,838. $70,093.
Albuquerque, City of - ABQ Ride Fare Box Revenue $37,459. $22,182. $23,896. $25,743. $27,733. $59,641. $77,372.| $137,013.
Albuquerque, City of - 1/4¢ Transportation Tax $120,530. $74,310. $80,053. $86,239. $92,904. $194,840.| $259,196.| $454,036.
Albugquerque, City of - ABQ Ride - TOTAL | $440,822.| $263,984.| $279,001.| $305,558.| $323,227. $704,806.| $907,785.| $1,612,592.
Albuquerque, City of - TOTAL| $805,752.| $513,621.| $514,001.| $540,558.] $558,227. $1,319,373.| $1,612,785.| $2,932,159.
Rio Metro Regional Transit District - (1/8¢ GRT) Gross Receipts Tax $212,703.| $126,817.| $133,286.| $140,085.| $147,231. $339,520.| $420,602.| $760,122.
! Rio Metro Regional Transit District - (3/8¢ GRT) Future Gross Receipts Tax $0.| $305,868.] $399,858.| $420,255.| $441,692. $305,868.| $1,261,805.| $1,567,673.
Rio Metro Regional Transit District - Fare Box Revenue $26,940. $16,020. $16,837. $17,696. $18,599. $42,960. $53,133. $96,093.
Rio Metro Regional Transit District - BNSF/Amtrak Railroad Trackage Fees $17,414. $10,000. $10,000. $10,000. $10,000. $27,414. $30,000. $57,414.
Rio Metro Regional Transit District - State Funding $1,800. $1,000. $1,000. $1,000. $1,000. $2,800. $3,000. $5,800.
Rio Metro Regional Transit District - Miscellaneous $2,544. $1,250. $1,250. $1,250. $1,250. $3,794. $3,750. $7,544.
Rio Metro Regional Transit District - TOTAL| $261,400.| $460,955.| $562,232.| $590,286.| $619,772. $722,355.| $1,772,290.| $2,494,645.
Belen, City of - (GO) General Obligation Bond Funds $0. $0. $0. $0. $0. $0. $0. $0.
Belen, City of - Impact Fees $0. $0. $0. $0. $0. $0. $0. $0.
Belen, City of - Gas Tax Revenue $1,344. $807. $891. $983. $1,086. $2,151. $2,959. $5,110.
Belen, City of - TOTAL $1,344. $807. $891. $983. $1,086. $2,151. $2,959. $5,110.
? Rio Communities, City of - (GO) General Obligation Bond Funds $0. $0. $0. $0. $0. $0. $0. $0.
? Rio Communities, City of - Impact Fees $0. $0. $0. $0. $0. $0. $0. $0.
2 Rio Communities, City of - Municipal Gas Tax $42. $36. $38. $39. $41. $78. $118. $196.
Rio Communities, City of - TOTAL $42. $36. $38. $39. $41. $78. $118. $196.
Rio Rancho, City of - (GO) General Obligation Bond Funds $0. $0. $0. $0. $0. $0. $0. $0.
Rio Rancho, City of - (GF) General Funds (Cost Center 101-5515) $33,535. $24,336. $25,309. $26,322. $27,280. $57,871. $78,911.| $136,782.
Rio Rancho, City of - Impact Fees $1,751. $1,389. $1,439. $1,496. $1,556. $3,141. $4,491. $7,632.
Rio Rancho, City of - Municipal Gas Tax $5,127. $2,972. $3,137. $3,216. $3,297. $8,098. $9,651. $17,749.
Rio Rancho, City of - TOTAL $40,413. $28,697. $29,885. $31,035. $32,134. $69,110. $93,053.| $162,163.
Bernalillo, County of - (GO) General Obligation Bond Funds $47,570. $25,000. $25,000. $25,000. $25,000. $72,570. $75,000.| $147,570.
Bernalillo, County of - (GF) General Funds $11,478. $6,925. $7,000. $7,100. $7,200. $18,403. $21,300. $39,703.
Bernalillo, County of - Impact Fees $5,621. $3,750. $3,750. $3,750. $5,000. $9,371. $12,500. $21,871.
Bernalillo, County of - Gas Tax Revenue $16,256. $9,919. $10,000. $10,000. $10,000. $26,175. $30,000. $56,175.
Bernalillo, County of - TOTAL $80,925. $45,594. $45,750. $45,850. $47,200. $126,519.| $138,800.| $265,319.
® sandoval, County of - (GO) General Obligation Bond Funds $0. $0. $0. $0. $0. $0. $0. $0.
® Sandoval, County of - Impact Fees $0. $0. $0. $0. $0. $0. $0. $0.
° Sandoval, County of - Gas Tax Revenue $270. $155. $167. $179. $193. $425. $539. $964.
Sandoval, County of - TOTAL $270. $155. $167. $179. $193. $425. $539. $964.
\Valencia, County of - (GO) General Obligation Bond Funds $0. $0. $0. $0. $0. $0. $0. $0.
\Valencia, County of - (3/8¢ Tax) $4,000. $0. $0. $0. $0. $4,000. $0. $4,000.
\Valencia, County of - Gas Tax Revenue $2,700. $1,546. $1,665. $1,794. $1,932. $4,246. $5,391. $9,637.
Valencia, County of - TOTAL $6,700. $1,546. $1,665. $1,794. $1,932. $8,246. $5,391. $13,637.
Bernalillo, Town of - Gas Tax Revenue $2,598. $1,569. $1,609. $1,649. $1,691. $4,167. $4,948. $9,115.
Bernalillo, Town of - General Fund (Street Improvement Budget) $102. $286. $316. $349. $385. $388. $1,050. $1,438.
Bernalillo, Town of - TOTAL $2,700. $1,855. $1,925. $1,998. $2,076. $4,555. $5,999. $10,554.
Peralta, Town of - Gas Tax Revenue $225. $127. $0. $0. $0. $352. $0. $352.
Peralta, Town of - General Fund (Street Improvement Budget) $0. $0. $0. $0. $0. $0. $0. $0.
Peralta, Town of - TOTAL $225. $127. $0. $0. $0. $352. $0. $352.
Bosque Farms, Village of - Gas Tax Revenue $422. $243. $250. $260. $275. $665. $785. $1,450.
Bosque Farms, Village of - General Fund (Street Improvement Budget) $0. $0. $0. $0. $0. $0. $0. $0.
Bosque Farms, Village of - TOTAL $422. $243. $250. $260. $275. $665. $785. $1,450.
Corrales, Village of - Gas Tax Revenue $43. $25. $26. $27. $27. $68. $80. $148.
Corrales, Village of - General Fund $202. $102. $104. $107. $109. $304. $320. $624.
Corrales, Village of - TOTAL $245. $127. $130. $133. $137. $372. $400. $772.
Los Lunas, Village of - Municipal Street Funds $2,965. $1,831. $2,021. $2,232. $2,464. $4,795. $6,717. $11,512.
Los Lunas, Village of - TOTAL $2,965. $1,831. $2,021. $2,232. $2,464. $4,795. $6,717. $11,512.
Los Ranchos de Albuqueruge, Village of - Municipal Street Fund $1,274. $787. $869. $959. $1,059. $2,061. $2,887. $4,948.
Los Ranchos de Albuquerque, Village of - TOTAL $1,274. $787. $869. $959. $1,059. $2,061. $2,887. $4,948.
Tijeras, Village of - Gas Tax $128. $75. $75. $80. $80. $203. $235. $438.
Tijeras, Village of - Gross Receipts $869. $525. $530. $535. $540. $1,394. $1,605. $2,999.
Tijeras, Village of - State Coop $753. $442. $475. $500. $525. $1,195. $1,500. $2,695.
Tijeras, Village of - TOTAL $128. $75. $75. $80. $80. $203. $235. $438.
Tribal Funds for Transp (non-TTP) - Pueblo de Cochiti $45. $25. $25. $25. $25. $70. $75. $145.
Tribal Funds for Transp (non-TTP) - Pueblo of Isleta $45. $25. $25. $25. $25. $70. $75. $145.
® Tribal Funds for Transp (non-TTP) - Pueblo of Laguna $45. $25. $25. $25. $25. $70. $75. $145.
Tribal Funds for Transp (non-TTP) - Pueblo of San Felipe $45. $25. $25. $25. $25. $70. $75. $145.
Tribal Funds for Transp (non-TTP) - Pueblo of Sandia $45. $25. $25. $25. $25. $70. $75. $145.
® Tribal Funds for Transp (non-TTP) - Pueblo of Santa Ana $45. $25. $25. $25. $25. $70. $75. $145.
Tribal Funds for Transp (non-TTP) - Pueblo of Santo Domingo $45. $25. $25. $25. $25. $70. $75. $145.
® Tribal Funds for Transp (non-TTP) - To'Haiiilee Navaio Reservation $45. $25. $25. $25. $25. $70. $75. $145.
Tribal Governments - TOTAL $360. $200. $200. $200. $200. $560. $600. $1,160.
TOTAL FINANCIAL RESOURCES of ALL LOCAL GOVERNMENTS| $1,205,165.| $1,056,654.| $1,160,097.| $1,216,587.| $1,266,876.@ $2,261,819.| $3,643,559. $5,905,379.

All dollar amounts in thousands of dollars

" This projection assumes passage of an additional 3/8¢ GRT beginning in 2022
2 The City of Rio Communities incorporated July 1, 2014

® Figures apply only to that portion of the jurisdiction withing the Albuguerque Metropolitan Planning Area (AMPA)

Report Date: February 20, 2015
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Transportation Maintenance & Operations Expenditures - Projected through 2040

EST TOTAL |[EST TOTAL |[EST TOTAL |EST TOTAL |[EST TOTALJEST TOTAL
O&M O&M O&M O&M O&M O&M
Jurisdiction EXPEND. EXPEND. EXPEND. EXPEND. EXPEND. EXPEND.
FY 2012- FY 2021- FY 2026- FY 2031- FY 2036- FY 2012-
2020 2025 2030 2035 2040 2040

($1,000) | ($1,000) | ($1,000) | ($1,000) | ($1,000) | ($1,000)
Albuquerque City-DMD and P&R} $477,575. $296,004. $318,880. $343,524. $365,633.] $1,801,615.
Albuquerque City-ABQ Ride $407,644.| $249,694.| $268,992.| $289,780.| $308,430.] $1,524,540.
Belen, City of $760. $464. $487. $512. $534. $2,757.
Bernalillo, County of $68,400. $51,010. $59,682. $69,884. $79,445.] $328,421.
Bernalillo, Town of $2,545. $1,790. $1,929. $2,078. $2,212. $10,554.
Bosque Farms, Village of $165. $103. $114. $125. $136. $643.
Corrales, Village of $213. $141. $155. $172. $187. $867.
Los Ranchos de Alb, Village of $1,236. $806. $889. $982. $1,067. $4,979.
Los Lunas, Village of $3,983. $2,508. $2,769. $3,057. $3,321. $15,637.
Peralta, Town of $137. $84. $93. $103. $112. $530.
'Rio Communities, City of $36. $33. $37. $40. $44. $190.
Rio Metro Regional Transit Dist. $358,456.| $224,269.| $241,601.| $260,273.| $277,024.] $1,361,624.
Rio Rancho, City of $38,665. $27,055. $29,145. $31,398. $33,419. $159,681.
2 sandoval, County of $274. $169. $187. $206. $224. $1,059.
Tijeras, Village of $1,606. $1,025. $1,050. $1,075. $1,100. $5,856.
Valencia, County of $2,250. $1,327. $1,465. $1,618. $1,757. $8,417.
Pueblo de Cochiti $372. $251. $275. $300. $324. $1,522.
Pueblo of Isleta $182. $113. $124. $137. $149. $706.
2 pueblo of Laguna $182. $113. $124. $137. $149, $706.
Pueblo of San Felipe $182. $113. $124. $137. $149. $706.
Pueblo of Sandia $182. $113. $124. $137. $149. $706.
% Pueblo of Santa Ana $182. $113. $124. $137. $149. $706.
Pueblo of Santo Domingo $182. $113. $124. $137. $149. $706.
% To'Hajiilee Area Navajo Nation $182. $113. $124. $137. $149. $706.
Total All Local & Tribal $1,365,593.| $857,521.| $928,620.| $1,006,089.| $1,076,012.] $5,233,835.

Jurisdictions

NMDOT District 3 $101,887. $67,224. $74,221. $81,946. $90,475.] $415,755.
Total State of New Mexico $101,887. $67,224. $74,221. $81,946. $90,475.] $415,755.
TOTAL ALL MAINT. & OPER. $1,467,480.| $924,745.| $1,002,841.| $1,088,035.| $1,166,487.] $5,649,589.

EXPENDITURES For TRANSP.

Report Date: February 26, 2015
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Introduction

The 2035 Metropolitan Transportation Plan (MTP) was the Albuquerque Metropolitan Planning Area’s long-
range transportation plan between July 2011 and June 2015 (the update to the 2035 MTP is the Futures 2040
MTP, slated for adoption in April 2015 and federal approval in June 2015). Adopted by the Metropolitan
Transportation Board (MTB) in April 2011 and approved by the Federal Highway Administration (FHWA) and the
Federal Transit Administration (FTA) in June 2011, the 2035 MTP included an objective to measure progress
being made toward achieving regional transportation goals. To assess progress toward the plan’s three goals—
Quality of Life, Mobility of Goods and People, and Economic Activity and Growth—performance-related data has
been analyzed against baseline measures and work completed toward meeting goals and objectives has been
reviewed and assessed. Monitoring the plan on a regular basis allows for a continuous evaluation and for a
change in approach to be made if the plan is not achieving its desired outcomes. Results from the latest
assessment are presented in this report, the second round of monitoring the progress of the MTP. The first
assessment was done in 2013.

Because much of the data and information used to monitor the progress of the 2035 MTP does not significantly
change in the course of a single year, MRMPO monitored the plan on a cycle of every other year. The first
monitoring report was released in 2013, and this second report update published as an appendix in the Futures
2040 MTP. Through the exercise of completing the first report, MPO staff learned that certain performance
measures and action items needed to be altered to better understand the degree of change occurring between
the rounds of reporting. This may be due to changing data sources or the discovery of more accurate
methodologies, etc. In addition, it became clear that certain monitoring items included those over which
MRMPO has no control. Nevertheless, those items are still reported to give readers a sense of how the region is
doing toward meeting goals of the 2035 MTP.

With the new federal surface transportation law, MAP-21, performance measures are now being emphasized to
a greater degree for long-range transportation planning. Federal guidance and requirements for performance
measures and targets under MAP-21 may replace the performance targets and action items developed for the
2035 MTP. In other words, this may be the final iteration of the 2035 MTP Monitoring Report, but that is not to
say monitoring the region’s progress toward the goals of the MTP will end, rather it will likely be performed in a
different manner and in accordance with MAP-21 guidance.

Results of the Second 2035 MTP Monitoring Report

Progress toward meeting the quality of life, mobility, and economic activity and growth performance targets and
action items to date has been mixed, although mostly positive. Out of 34 indicators, five were assessed as having
no progress or negative progress made toward the goals. Nine indicators were assessed as neutral, meaning any
progress toward the goal is unable to be determined. The remaining 20 indicators showed progress being made
toward the goals. Results are summarized in the matrix below.

272




Monitoring the Progress of the 2035 MTP 2015

In looking at the results, it should be emphasized that the purpose of this monitoring exercise is not to track the
progress of MRMPO in pursing and achieving the goals of the MTP. Rather, the purpose is to help track the
region’s progress toward achieving the goals and objectives of the MTP. It is not the responsibility of MRMPO
alone to implement the 2035 MTP; it is the collective task of the agencies and jurisdictions that comprise the
Albuquerque Metropolitan Planning Area. This document summarizes the efforts that have been made around
the region toward reaching the MTP’s goals and highlights MRMPOQ'’s role in those efforts. Ultimately, achieving
the desired outcomes identified in the 2035 MTP will require ongoing coordination and commitment from a
range of parties. As this document describes, a number of important steps toward these desired outcomes have

been made.

273



vic

ssa4804d sulwia1ap 01 3|qeun/apew 3ulaq ssatdosd oN = C— ‘ssaJdoud ul aulPaq =

—

- ‘opew 3uisq mmmhmoha@@u 1Ay

0T0Z Ul 81500 01 pasediiod
uoneuodsue) pue Buisnoy Jo 1502
pauIquiod pjoyasnoy abelane aonpay

seale UONEIS
|1 pue S191uad AlIAnoe pareubisap
-A][e20] 03 SUOI9BUU0I aJeybnoloyl
pue S321AJSS 1ISUBI) 8Se310U|

seaJle Alisuap AiAnae ybiy
ul Ajjpigow pue A1AI98uUU09 aaoadwi
ey SjuswisaAul uolreniodsuen) 1abe |

sa1Ba1es dIND Aorad ybiy Juswajdwy

SPOOB 40 JUSLUBAOW JUBIJIS
J10J saro1jod ‘suonoLsal 3oniy
Buimainal ui s3,A00 [e20] 1SISSY

sjuswanoidwi eubis 7
uomnisinboe AM\OY ‘seni|ioey sues
pajealpap Joj suoeao| Aynuap|

abueyd arew|o 01 bundepe/Bunebiniw
J1o} saibarens [euoibal ajebnsanu|

sdLy
3]91yaA Aouednado ajfuls-uou asealou|

saioljod ‘suejd
juswdojanap [eao] oyl sajdiounid
ao. jo uoneiodiodur yoddng

Sani1oe) apl
pue yJed Jo uoisuedxs ay) uoddng

|9} JO SSPOW Paz110)0W-Uou Jo
A18JeS pue 82Ua1UAAUOI 8yl Loddns

saied 10198s areALId yum
swuawabue.lse ybnoiyy pa1anIIsuod
aq 03 syoafouad uoneuodsuen Aynusp)

MIomiau
319A21q Jeuoibas ayy ul sdeh aso|D

jusWNI0p
ubisap Aempeol dojanep ‘salorjod
79 suejd ojui sajdiounid s)pans
919]dwod Jo uonesodiodul poddng

uoiBal ay) J0j $1S09 uolreriodsueny

J1Jel] 3J31ysA sInqLasip
J1am98q 7 Aujigexjem anoidwi 0}

sBulsso.9
JaALI Buole aJeys apouw 1sue.) asealou|

@@ pue Buisnoy pauIquiod ay} S193.1S [£20] 7 Wa)SAS aleyybnoloyy @@ 10d ay1 Buisn sanijioe) uelisspad m S|aAs] 800z 01 patedwiod suonIpuod
Buirenpens pue Burinseaw Uo IO 10 AIIAID8UU0D an0IdWl 79 SSASSY pano.dwi Joj suoneao| Ajnuap] juswaned pue abpLiq anosdw|
Bunis jooyas
@@ SOIIBUSDS 3sn pue| m pue sweiboid [00YIS 0] SaIN0Y m SjuBISSasSe 1oedwi yyfeay »‘»‘ Jeak Jad
SNOLJeA JO S}oedwll JILIOUOID SSASSY 8JeS Ul JUBWIBAJOAUI 85B3IoU| JUBLLIUOJIAUB 3]INg JO 8sh 8y} ansind %¢°Z Aq sayse.o Ainful pue |eye} sonpay
ENERITENEIRITER
@ @ S311IAII0. Juswabeue|n @ @ uey) Jayel (siabuassed 7 sistI0l0W @@ —J2
—

puewsaq uolrenodsuel |
10 Juawdojanap uoddng

‘siaplJ Jsuel] ‘spad) Juswianow
9]1doad Jo sjans| azAjeuy

sanseal AUNWWod
a|qeureisns/ajgeal] dojansq

seaJe onsnl [eusWUoIIAUS
J0} JisueJ) 01 A11gISsee asealou|

do. % s198load uoneyodsues
10 S10edWI 21WIOU0IS SSASSY

©aly 0181\l 1IS9MUMION 3y} 0}
Apnis 1isuel ] pidey sng 818]dwo)

syuswanosdwi Ayayes Buizinonud
Joj suejd/saibaens dojansq

S|aA3] 800Z MOJa( J0 1e saled
e)ded Jad | NA urelureN-AnenQ Jiy

STIED]
uoneodsuel] 8Y) Yyum saibales
ymnolb euoibal ajeuIpio0)

SI0PIII0D 1UaWaAoIdW|
usuel] Alewild uo SaIAIaS
JSUe.) paseasoul afeinoous

8JNJONJISEISUI PUB S|aN} aAlleUIB)|e
Jo uoireluawa|dwi Joy suejd oddng

s19bue] souew.oad a4 Jo Auend

Xu3e\ Alewwing 3duew.o4aad :1-3 a4nsi4



Monitoring the Progress of the
2035 MTP

The 2035 MTP introduced a performance monitoring element into the region’s long range transportation plan to
measure progress being made toward achieving regional transportation goals. Progress is evaluated by assessing
current performance-related data against baseline measures (from 2008), and by reviewing work completed on
specific tasks relating to overall MTP goals and identified action items.

Monitoring the plan on a regular basis allows for a continuous evaluation and for changes in approach to be
made if the plan is not achieving its desired outcomes. The 2035 MTP set specific performance targets and
action items against which to measure and monitor the progress of the plan and determine whether or not the
three primary goals—preserve and improve quality of life, mobility of people and goods and support economic
activity and growth—are being met.

Performance Targets and Action Iltems

Two types of performance measures were developed for the 2035 MTP: performance targets and action items.

1. Performance targets directly link to the goals and objective statements of the 2035 MTP and consider
the transportation system as a whole. The performance targets for the MTP are primarily quantitative.

2. Action items are qualitative objectives identified to measure progress made toward MTP goals. They are
task-oriented and were derived from commitments made in the MTP.

Following is the assessment of how each of the performance targets and action items for the 2035 MTP goals
are being met and, then, a description of progress made toward these performance measures. Action items and
a brief report about work completed on the action item is provided next.

Note that this is the second iteration of monitoring. The first monitoring report was released in 2013 as a stand-
alone report and this second report is released with the Futures 2040 MTP in its appendix.
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Quality of Life Indicators

Quality of Life Performance Targets

Objective Statement

Enhance the livability, safety, and environmental conditions of the region through proactive, responsible,
equitable and sustainable transportation decisions.

Performance Targets

1. Maintain VMT per capita at or t
below 2008 levels t

2. Increase accessibility to transit —
for environmental justice areas

3. Reduce fatal and injury crashes 1
by 2.3% per year 1

4. Improve bridge and pavement
conditions compared to 2008 —
levels

—
Key: I'=Progress being made; l= Decline in progress; —— = No progress being made/unable to determine progress
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1. Maintain vehicle miles traveled (VMT) per capita at or below 2008 levels
PROGRESS MADE TOWARD PERFORMANCE TARGET ﬁﬁ

Between 2008 and 2011, vehicle miles traveled (VMT) rates in the AMPA declined from 22.5 to 21.1 vehicle
miles traveled per capita, which represents a 6.2 percent decrease. Although rates increased in 2012 (22.3),
rates have remained at or below 2008 levels, which was the performance target.

Reducing VMT is a key strategy for maintaining air quality in the region. For the purpose of monitoring the 2035
MTP, VMT is used as a proxy to gauge progress made toward air quality maintenance and improvement.

Numerous factors contribute to reductions in VMT, including gas prices and the economy. The decline in
regional VMT per capita is attributed in part to the economic recession that started in 2007, but not fully since
the decline started before the recession. Another factor is changing travel mode preferences among the
travelling public. Although MRMPO and its member governments and partner agencies have no control over
economic conditions or gas prices, MRMPO can work on maintaining and even reducing VMT by improving the
transportation system for all modes, through transportation demand management (TDM) efforts, and
supporting smart growth efforts and policies.

Figure 1-1: AMPA VMT Per Capita Rates, 2004-2013
24.5

24.0

23.5

23.0

22.5

22.0
215
21.0
20.5

20.0
2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013

BVMTrate| 24.2 | 24.0 | 23.9 | 23.3 (225|224 |219|21.6|21.7 | 223

Source: DGR, MRCOG
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2. Increase accessibility to transit for Environmental Justice areas

PROGRESS MADE TOWARD PERFORMANCE TARGET ——

This performance target examines the accessibility of environmental justice populations (minority and
households below the poverty level) to transit. The percentage of identified minority and low-income
populations in the region that lives within % mile and % mile of all transit and high frequency transit,
respectively, was measured. The methodology for measuring this performance target has changed twice since
the original calculation was

Figure 1-2: Low Income Household Access to Transit Service made in the 2035 MTP. Part of
Compared to AMPA as a Whole, 2012 this was a result of new data
70% from the 2010 U.S. Census (in
2008, 2000 U.S. Census data
60% was used; in 2012, 2010 U.S.
50% Census data was used; in 2015
American Community Survey
40% Data was used for the revised
30% 1 Households Below 2012 analysis) and the other
- Poverty part was simply because of
T m All AMPA Households | changes in the preferred
10% —+— methodology over the years.
. | e B Therefore, the 2008, 2012 and
Withina Withina 1/4 Withina Withina 1/2 updated 2012 numbers do not
1/4 mile of  of high  1/2 mile of mile of high offe‘r an accurate comparison.
all transit  frequency all transit frequency Revised 2012 numbers as
transit transit presented in the 2040 MTP
are shown here and are not

compared to previous calculations. Nevertheless, where new communities were identified, environmental
justice populations and their proximity to transit (including new transit service) was calculated®. The transit
network for 2013 was used. According to the most recent analysis done for the 2040 MTP, access to transit
service for environmental justice communities compared to the overall AMPA population was mixed. The
percent of minority populations within both % and % mile of transit in 2012 was slightly lower than for the AMPA
population as a whole. On the other hand, for households below the poverty level, a higher percentage of those
households had access to transit compared to the overall AMPA population. The household poverty level metric
is arguably the more telling one since the AMPA has such a relatively high number of minority residents. In other
words, with the AMPA’s very diverse ethnic make-up, income status tells us more about challenges faced by a
group compared to their minority status. In this regard, then, whether intentional or not, the region is doing
fairly well in providing good access to transit for low-income populations.

In addition to transit accessibility for environmental justice communities, MRCOG’s Job Access Reverse
Commute program is partnering with the Esperanza Community Bike Shop to help low-income residents earn a
bike to improve transportation options and mobility for those residents.

! Environmental justice communities were identified using minority status and household poverty data along with
population density to identify where there are concentrations of environmental justice populations.

11

278




Monitoring the Progress of the 2035 MTP

3. Reduce fatal and injury crashes by 2.3 percent per year

PROGRESS MADE TOWARD PERFORMANCE TARGET 11

Fatal crash rates have increased in the AMPA since 2008, and therefore the safety performance target of
reducing fatal crashes by 2.3 percent per year has not been met. Injury crash rates have increased between 2008
and 2011 but dropped between 2011 and 2012. The injury crash rate in 2012 is close to where it would be had a
goal of 2.3 percent reduction per year been met, but is still slightly short of where that would have placed the
injury crash rate in 2012 (490 crashes per 100,000 population). Strategies on how to further improve safety in
the region should continue to be pursued.

Figure 1-3: Fatal Crash Rates (per 100,000 population) in the AMPA, 2004-2012
10.0

9.0
8.0
7.0
6.0
5.0
4.0
3.0
2.0
1.0
0.0

2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

MW Fatal| 8.7 6.4 6.7 5.7 6.9 5.6 6.2 6.2 8.8
Source: DGR, MRCOG

Figure 1-4: Injury Crash Rates (per 100,000 population), 2004-2012
1000
900
800
700
600
500
400
300
200
100
0

2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012
MW Injury| 889 | 832 | 736 | 600 | 540 | 586 | 595 | 634 | 495
Source: DGR, MRCOG
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4. Improve bridge and pavement conditions compared to 2008 levels

PROGRESS MADE TOWARD PERFORMANCE TARGET %

According to updated pavement condition data from Bernalillo County, the City of Albuquerque, the City of Rio
Rancho, and District 3 of the New Mexico Department of Transportation, pavement conditions in the region
have for the most part improved, particularly in Albuquerque and Rio Rancho. Conditions reported here are the
same as the ones reported in the 2013 monitoring report (no new data has been obtained since 2012 as
member data consolidation is still in process and tied to the NMDOT’s Asset Management Program, which is still
in development).

Figure 1-5: Pavement Conditions, 2008 and 2012

120%
100%
80%
60%
40%
20%
0% District 3
Bernalillo City of City of Rio District 3 |5th|:
Al R h |
County buquerque ancho nterstate Interstate
W % Fair and Above 2008 100% 71% 56% 98% 94%
® % Fair and Above 2012 100% 85% 61% 99% 95%

*Note that Bernalillo County ranks all of its roadways as “Fair” or “Good”
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Quality of Life Action Items

Q1) Support plans for implementation of alternative fuels and infrastructure ——=

MRMPO staff has coordinated with PNM staff regarding the installation of electric-vehicle (EV) charging stations.
PNM has installed a small but growing number of stations and is exploring the installation of additional charging
facilities. PNM is working with individual companies and private sector parties who wish to install electric-
vehicle charging stations across the AMPA. At this time electrical connections are provided by PNM based on
individual demand rather than comprehensive regional effort at this stage. Opportunities exist to expand EV
charging station infrastructure and to support a more formal and comprehensive set of facilities.

Q2) Develop strategies/plans for prioritizing safety improvements ﬁﬁ

A regional safety plan with strategies for improving conditions and safety for travelers is currently under
development. MRMPO has been involved in two Road Safety Audits as well as other safety training workshops,
including one that dealt with multi-modal level of service. Knowledge and skills being gleamed from these audits
and safety-related workshops and training are being applied in the regional safety plan.

Q3) Develop livable/sustainable community measures ﬁﬁ

In the midst of the development of the 2035 MTP, the HUD/DOT/EPA Partnership for Sustainable Communities
introduced six principles of livability as part of a multi-agency effort geared toward creating more livable and
sustainable places. MRMPO considered the incorporation of these measures into the goals and objectives of the
2040 MTP but rather than explicitly incorporating these measures, they are all included in the 2040 MTP in
various ways as shown in brackets in the list below of the six principles of livability:

1. Provide more transportation choices. [Included as a Mobility goal objective: “Expand Transportation
Options.”]

2. Promote equitable, affordable housing. [Combined costs of housing and transportation affordability
in the region are investigated and tracked through both the MTP and the MTP monitoring process.]

3. Enhance economic competitiveness. [Economic Vitality is one of the four key goals of the MTP, and
along with it are three economic-related objectives. The 2040 MTP also includes a section that looks at
the ties between the economy and transportation, including the economic implications of increased
network efficiency, savings gained from maximizing existing infrastructure, and targeted investments
to attract and retain young professionals.]

4. Support existing communities. [“Maintain existing infrastructure” is an objective under the Mobility
goal and supports existing communities. This principle is also promoted in the Preferred Scenario,
which encourages more compact development patterns that take advantage of existing infrastructure
and reduce service expansion costs, among other benefits.]

5. Coordinate policies and leverage investment. [The MTP Scenario Planning effort calls for
coordinating policies among the various jurisdictions to help achieve the principles of the Preferred
Scenario. The 2040 MTP encourages leveraging transportation investments to benefit the economy
and prioritizing transportation investments that will help promote a more vital economy.]

6. Value communities and neighborhoods. [The Preferred Scenario encourages the development of
activity centers that reflect community values and have unique attributes. The Long-Range
Transportation System Guide encourages roadways to be developed in a way that matches the
surrounding land uses.]

14
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Although not developed explicitly in response to the FHWA's livability measures, the 2035 MTP and 2040 MTP
did include performance targets and action items that address livability/sustainable community measures (i.e.,
reducing the combined household costs of housing and transportation; increasing non-single occupancy vehicle
trips to work; closing gaps in the regional bicycle network; increasing transit to activity centers and rail stations;
and increasing transit mode share on river crossings).

In addition, the Project Prioritization Process used to help select projects for federal funding includes livability
and sustainability-related performance measures, including incentivizing projects that do the following: reduce
emissions; include new bicycle or pedestrian facilities; improve transportation options for low-income and
minority communities; preserve and enhance existing infrastructure; address congested corridors and corridors
with high levels of people movement; serve areas with high population and employment activity; provide
connections to transit facilities; and address heavily-used pedestrian areas. Finally, performance measures used
to assess the scenarios developed through the scenario planning process included measures that could be
considered “livable and sustainable community measures.” These included: proximity to activity centers, transit,
bicycle facilities and schools, jobs/housing mix in activity centers, amount of new land developed, average
commute time, safety, emissions levels, water consumption and development in flood, fire and crucial habitat
areas.

Q4) Pursue the use of built environment health impact assessments :,'Z'
MRMPO staff is considering changing and broadening the intended focus of the health impact assessments.

In a related effort, MRMPO staff has been working on the Community Transformation Grant with Bernalillo
County in an effort to reduce disparities and improve health. This effort includes study into how the built
environment plays a role in that.

Q5) Identify locations for improved pedestrian facilities using the Pedestrian Composite Index ﬁﬁ

The Pedestrian Composite Index (PCl) is a tool that helps communities evaluate pedestrian needs on a regional
scale. The Index evaluates factors that attract pedestrians and factors that make walking difficult in a given area.
The PCl is also used to show the factors that push local areas into the “high regional priority” classification for
pedestrian improvements.

Since the 2012 Metropolitan Transportation Plan Monitoring Report, the Pedestrian Composite Index has been
updated to include more recent data and local agencies have used the PCl to evaluate pedestrian issues in local
areas. The following areas have been evaluated using the PCI:

. Central Ave (Central Ave Complete Street Plan: 2st to Girard Blvd, 2013)
. Coors Corridor (Coors Corridor Study, 2013)

. East San Jose Pedestrian Analysis (2013)

. 50-Mile Loop (2014)

. Uptown area (Uptown Pedestrian Study, 2014)

. Downtown area (Downtown Walkability Analysis, 2014)

. TIP Projects (2015)

NooubhbwNR

The PCl only provides a broad view of pedestrian conflicts. It helps identify the need, but it does not provide
recommendations on how to improve the roadside or intersections for pedestrians. In order to bridge this gap
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to provide more detailed analysis of the pedestrian environment at specific locations MRMPO organized and
held a course on multi-modal level of service in August 2014. This course takes fine-grained information about
the roadway (e.g., presence of a sidewalk, sidewalk width, presence of street trees, average weekday traffic,
etc.) and approximates the level of pedestrian comfort on the roadway. This model allows practitioners to
evaluate how best to accommodate pedestrians in a constrained right-of-way.
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Map 1-1: 2014 Pedestrian Composite Index for Major Road Links
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Q6) Support the incorporation of complete streets principles into MPO and local plans and policies and
develop a regional roadway design document based on complete streets and context sensitive design

elements ﬁﬁ

The Long Range Transportation System Guide (LRTS Guide) is a document developed by MRMPO to incorporate
Complete Streets principals into local practices and policies. The LRTS Guide uses five guiding principles: 1)
Transportation and land use integration, 2) Complete Streets, 3) Connectivity, 4) Support the principles of the
preferred scenario, 5) Support other plans and policies. Instead of creating a parallel effort, the LRTS Guide
identifies a range of opportunities and considerations for the incorporation of the guiding principles into current
plans and practices. By taking advantage of current processes, the LRTS Guide seeks to provide a more efficient
means of integrating Complete Streets into local efforts.

Part of developing the LRTS Guide Figure 1-6: Complete Streets Decision Making Flow Chart

involved looking at practices from

other metropolitan planning RELATIONSHIP TO RELATIONSHIP TO EVALUATION

organizations for best practiceS. SURROUNDING CONTEXT SURROUNDING NETWORK

This review helped the

development of the LRTS Guide in EXISTING & 1. Determine character 2. Determine the 3. Gather existing

many ways. It was particularly FUTURE area oftI’Te future r?adway’s regional ro‘Ie conqition data (land u§e,
. . CONDITIONS surrounding land use (includes future transit traffic, network, transit,

helpfu' in developmg and bikeways) crashes, performance)

performance measures and a
Complete Streets checklist. This

comparison can be found at: 4. dentify
http://www.mrcog- DEVELOP ﬁ opportunities for

. POTENTIAL improved connectivity
nm.gov/transportation/metro- CHANGES T
planning/health-and- designs

safety?showall=&start=4

. e . . 6. Evaluate alt tives,
One of the guiding principles of valare arermatives

weigh considerations,

the LRTS Guide is supporting describe trade-offs
locally adopted plans and policies. DECISION l
A review of the incorporation of MAKING

. . 7. Implement changes
Complete Streets principles in
locally adopted plans was also l
completed as part of the guide’s 8. Assess outcomes to

see if reaching desired

development. This effort resulting

in an interesting finding: the

number of adopted plans

including Complete Streets

principles has grown substantially over time.

results
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Figure 1-7: Number of Locally Adopted Plans that Include the Accommodation of All Roadway
Users by Year
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Finally, the most notable support of Complete Streets is the City of Albuquerque’s adoption of the Complete
Streets Ordinance. This ordinance includes many aspects involving Complete Streets:

Incorporating the accommodation of all roadway users in capital projects and maintenance projects,

Traffic calming,

Mid-block crossing accommodation,

Multi-modal level of service measures,

e Direction to use Institute of Transportation Engineers Designing Walkable Urban Thoroughfares: A
Context Sensitive Approach, National Association of City Transportation Officials Urban Bikeway Design
Guide,

e Removal of abandoned curb cuts.

Q7) Support the convenience and safety of non-motorized modes of travel as commuting aIternativesﬁﬁ
This action item is being addressed through a variety of efforts described below.

e |n August 2014, MRMPO organized and held a course on the use of multi-modal level of service to
accommodate all modes in constrained rights-of-way. This course provided an in-depth look at the
various trade-off that can be made to improve a roadway’s multi-modal performance and it provided
methods to measure the effectiveness of these trade-offs.

e MRMPO held a series of Designing for Pedestrian Safety workshops led by Federal Highway
Administration’s Safety Resource Center. These workshops targeted three different high pedestrian
crash locations in the region that also have near-term projects planned.

e MRMPO developed the Bernalillo County Pedestrian & Bicyclist Crash Data Analysis report that takes an
in-depth look at pedestrian and bicyclist crashes in Bernalillo County. This report helps to call out several
major issues. Pedestrian and bicyclist crash maps are also available online.

e MRMPO staff has been involved in several local efforts involving safety from the Loma Larga Road Safety
Audit to the Uptown Pedestrian Safety Study and Downtown Albuquerque Walkability Analysis.

e MRMPO participates in the New Mexico Strategic Highway Safety Plan.
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Q8) Investigate regional strategies for mitigating/adapting to climate change ﬁﬁ

The Central New Mexico Climate Change Scenario Planning Project identified ways the region could adapt to
climate change impacts — largely through reducing the region’s footprint and by minimizing growth in at-risk
locations — and strategies to mitigate climate change through greenhouse gas emissions reduction. Mitigation
strategies include measures to encourage alternative modes, improve roadway efficiency and reduce delay, as
well as a number of land use related strategies. Many of these strategies were incorporated into the Preferred
Scenario of the 2040 MTP, as the Central New Mexico Climate Change Scenario Planning Project Final Report is
now available on the MRCOG website.
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Mobility of People and Goods Indicators

Mobility of People and Goods Performance Targets

Objective Statement

Enable the efficient movement of people and goods within and through the region and provide residents with a

range of viable transportation options.

Performance Targets

1. Increase transit mode share —
along river crossings to 10% by
2025 and 20% by 2035

2. Increase non-single occupancy

vehicle trips to 25% by 2025 and l’l,
309% by 2035

3. Implement high priority

congestion management process u
strategies from the CMP toolkit

—
Key: I'=Progress being made; l= Decline in progress; —= No progress being made/unable to determine progress

288



Monitoring the Progress of the 2035 MTP

1. Increase transit mode share along river crossings to 10 percent by 2025 and to 20
percent by 2035

PROGRESS MADE TOWARD PERFORMANCE TARGET %

The overall transit mode share along the region’s river crossings is 1.21 percent (approximately 6,500 transit
river crossing trips out of almost 533,000 person trips). While the overall mode share is low, one bright spot is
that eight percent of all river crossing trips along Central Avenue are made via transit. The second highest
corridor by percentage is Bridge Boulevard (1.8 percent), but the second highest corridor in terms of number of
transit users is Interstate 40 which carries more than 2,100 riders per day, mostly on the Rapid Ride Blue Line.

Data was compiled for the first time at a regional level in 2011 (which is now the baseline year), so it is difficult
to make any assessments on changes or improvements over time. On an anecdotal level, transit mode share on
Central Avenue has improved. An initial survey in 2008 found a six percent mode share in 2008 while the 2011
regional survey found an eight percent mode share in 2011.

Figure 1-8: Transit Mode Share on River Crossings 2011 and 2012

River ' Transit . 2012 _ Vigilczle 2012 Mode | 2011 Mode
Crossing Routes Ridership Users Share Share
US 550 RM 201, 204 *75 49428 0.2% 0.2%
Alameda Blvd 98 70 58943 0.1% 0.2%
Paseo del

Norte 251, 551 26 94949 0.0% 0.1%
Montafio Rd 157 335 33091 1.0% 1.0%
Interstate 40 790, 92, 94, 96 2295 166046 1.4% 1.3%
Central Ave 66, 766 2966 40093 6.9% 8.0%
Bridge Blvd 53, 54 805 42776 1.8% 1.8%
Rio Bravo Blvd 51, 222 93 40475 0.2% 0.4%
NM 6 0 0 30845 0% 0.0%
Total 6665 556646 1.18% 1.22%

Note: the percent share on Central Ave is lower in 2012 than 2011 despite an increase in ridership
over the previous year.

The change in mode share is the result of a higher traffic count taken in 2012 than in previous years.
Overall ridership on river crossings is estimated to be 2.2% higher in 2012 than in 2011; however, the
overall mode share for the river crossings decreases from year to year.

This reflects the challenge in increasing the transit mode shares along corridors primarily used by
private vehicles; an increase in driving can easily obscure any increases made in transit ridership.
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Figure 1-9: Transit Mode Share: 2011 and 2012 Share and Future Need

60%
50%
40%
30%
20%
10%
0% Al d Brid I Mont P Del
ameda ridge ontano | Paseo Del | _.
Blvd Blvd Central 1-40 BIvd Norte Rio Bravo | US 550
M Future Need 51% 43% 36% 8% 28% 24% 19% 54%
2011 Share 0.2% 1.8% 8.0% 1.3% 1.0% 0.1% 0.4% 0.2%
2012 Share 0.1% 1.8% 6.9% 1.4% 1.0% 0.0% 0.2% 0.2%

2. Increase non single-occupancy vehicle trips to work to 20 percent by 2025 and 30
percent by 2035

PROGRESS MADE TOWARD PERFORMANCE TARGET l

In 2013, slightly more commute trips in the region were single occupancy vehicle trips compared to recent years
according to data from the American Community Survey. That means workers in the region are still primarily
continuing to travel to work in their own personal vehicles rather than carpooling, walking, riding bicycles or
telecommuting (non-single occupancy trips), and are doing so at a slightly higher rate.

Although this measure represents personal decisions and can be difficult to change, improving transit service
and bicycle and pedestrian infrastructure and supporting Transportation Demand Management (TDM) in the
region can promote higher rates of non-single occupancy vehicle trips to work. Progress made in this regard
would indicate a higher number of transportation choices in the region.
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Figure 1-10: Non-Single Occupancy Vehicle Trip Rates, 2006-2013
90%

80%

70%

60%

50%

40%

30%

20%

10% |

0%

2006 2007 2008 2009 2011 2013
H Drove Alone 79% 78% 77% 79% 80% 81%
Non-Single Occupancy 21% 22% 23% 21% 20% 19%

Source: American Community Survey 3-Year Estimates (Note: 2004-2006 data = ‘2006’, etc.)

3. Implement high priority Congestion Management Process strategies from the
Congestion Management Process Toolkit

PROGRESS MADE TOWARD PERFORMANCE TARGET 1l

At this time, MRMPO does not have an inventory of projects that have been implemented which include
congestion management strategies. MRMPO is,
however, looking into the possibility of tracking this,
keeping in mind the merits of doing so.
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Mobility of People & Goods Action Items

M1) Encourage increased transit services on Primary Transit Improvement Corridors (key corridors for transit)ﬂﬁ

Three major BRT studies have been completed in the last few years. The Central Ave BRT Feasibility
demonstrated that such a service would indeed succeed along Central Ave, and led to the identification of a
route for service implementation, stop locations, infrastructure improvements including dedicated lanes and
other fixed guideways, and other supporting improvements such as pedestrian connections and streetscaping.
The Albuquerque Rapid Transit project is expected to break ground in 2016 and begin operations in 2017.

The Paseo del Norte High Capacity Transit Study and the UNM/CNM/Sunport Transit Study identified locally
preferred alternatives for future service implementation. Although these studies are now complete, no
timetables have been set for implementation. It is important to note that the recently identified Transit Priority
Network includes both of these facilities, and the transit set-aside in the Transportation Improvement Program
allocates additional resources to project that support service expansion along the priority network.

M2) Complete Bus Rapid Transit study for the Northwest Metro Area ﬁﬂ

As previously mentioned, three major BRT studies have been completed in the last few years, including the
study for the northwest metro area.

The Paseo del Norte High Capacity Transit Study Alternatives Analysis Report highlights the third BRT project
under consideration. The Paseo del Norte project arose from the Metropolitan Transportation Board’s
aforementioned mode share goals for river crossings and seeks to connect housing in northwest Albuquerque
and southern Rio Rancho with employment east of the Rio Grande. Notably, neither the Paseo del Norte nor
UNM/CNM projects assumed that BRT would be the preferred mode from the onset. Rather, the selection of
BRT in both cases was based on a variety of needs and evaluation criteria. The locally preferred alternative
originates in Rio Rancho at the intersection of Southern and Unser Boulevards, travels south on Unser Blvd to
Paseo del Norte, and continues east on Paseo del Norte until reaching Jefferson St. The route then turns south
on Jefferson St before continuing to UNM and CNM via |-25 frontage roads and University Blvd (i.e., interlining
with the UNM/CNM BRT). Headways are estimated to range between 10 and 15 minutes along the 24-mile
corridor but could be reduced as ridership grows. Like the UNM/CNM BRT, the Paseo del Norte BRT will require
new operational funding. Capital costs are estimated at $105 million.

M3) Analyze levels of people movement (pedestrians, transit passengers, vehicle drivers and passengers)
rather than vehicle traffic alone to better understand how people are traveling along a corridor ﬁ

MRMPO is expanding the trail count program by participating
in the Rails-to-Trails Conservancy’s Trail Monitoring and
Assessment Platform. MRMPO has recently expanded the
current trail count program from seven permanent count
locations to nine. In 2012 Bernalillo County installed five
permanent count stations to count trail users at critical
locations. Part of the agreement in the installation was
MRMPO collaboration in data collection and reporting. In
2013, the Bernalillo County installed permanent counters in
two more locations. Finally, in 2014 the program was
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expanded by two more locations through a collaborative effort with the Rails-to-Trails Conservancy. This
collaboration has allowed MRMPO to test out pedestrian and bicyclist count technology that is specific to these
users with improved data collection and reporting communications.

Beginning in 2013, MRMPO has begun collecting and analyzing short-duration video counts to help inform
projects on pedestrian and bicyclist behavior. As the region works on accommodating pedestrians and bicyclists,
it is important to understand how they are navigating the current system. These counts help to show a variety of
pedestrian and bicyclist behavior from the number of mid-block crossings to see if the pedestrian volumes

warrant a signal to how people navigate difficult areas.

1. Spain and Tramway (2013 & 2014)

2. Permanent Trail Counter Verification (2013, 2014)

3. West Central Road Safety Audit — Mid-block vs Intersection
crossings at Atrisco and Coors (2013)

4. University & Randolf (2013)

5. Uptown Mid-Block Crossings — Target on Indian School, City
Center on Louisiana, Total Wine on Uptown Blvd (2014)

6. 50 Mile Loop — Lomas & Alvarado, San Pedro & Hains (2014)
7. Unser and I-40 — Pedestrian and Bicyclist negotiation of
Unser Northbound Off-Ramp (2014)

8. Mile-High District — San Pedro at Mountain (2014)

Example of Observing and Counting a Mid-Block Crossing
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M4) Increase involvement in Safe Routes to School programs and school siting ——

MRMPO has developed tools to give priority to investments that improve walking and bicycling to schools. The
Project Prioritization Process assigns more points to pedestrian and bicycle projects that improve access to
schools over projects that do not provide this access. The most notable Safe Routes to School project in the
Transportation Improvement Program is not a project, but a program: the City of Albuquerque’s Bicycle and
Pedestrian Safety Program run out of the City’s Parks & Recreation Esperanza Community Bike Shop. This
program provides education courses in bicycle and pedestrian safety throughout the region. Each year,
approximately 10,000 youths participate in bicycle safety courses and 2,000 in pedestrian safety courses.
Esperanza Community Bike Shop is located in one of the Albuquerque’s low-income, high-minority areas. In
addition to providing a variety of courses, Esperanza Community Bike Shop has become a community hub that
has provided some unexpected benefits to youth in the community. One such surprising positive interaction has
been between the local youth and law enforcement that use the community shop to maintain their bicycle fleet.
Esperanza Community Bike Shop and the City’s Bicycle and Pedestrian Safety Program provide a highly
economical and effective means to address Safe Routes to School. Although the Transportation Improvement
Program is set up primarily to support capital projects, MRMPO works to ensure that valuable programs are also
funded.

In addition, the Pedestrian Composite Index assigns higher pedestrian generator scores to roadways that are
within a half mile of school over other roadways, which leads to increasing the roadway’s regional priority for
pedestrian improvements.

M5) Assess and improve connectivity of thoroughfare system and local streets to improve walkability and
better distribute vehicle traffic ﬁ

Figure 1-11: Example of Walking Access based

The Long Range Transportation System Guide (LRTS Guide) .
on Different Roadway Schemes for Volcano

includes a section to improve roadway connectivity at a .
variety of levels from master plan development of new Heights
roadways to site development plans. These connectivity
recommendations have been developed based on analysis

through the development review process. Over the past

two years the following plans have been reviewed and

comments have been provided on ways to improve

network connectivity:

1. Volcano Heights Sector Development Plan access
requirements (COA & NMDOT)

. Santolina Master Plan (Bernalillo County)

. US 550 (NMDOT)

. Coors Corridor Study (COA & NMDOT)

. Unser Access Management Request (NMDOT)

. Master Bikeways and Trails Facility Plan (COA)

. 50 Mile Loop (COA)

. Sevilla @ Andalucia Development (COA)

. Neighborhood Traffic Management Program (COA)

O oL~ WN

The connectivity measure and recommendations in the
LRTS Guide have helped prepare MRMPO to incorporate
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these recommendations into the City of Albuquerque’s update of the Comprehensive Plan and the Uniform
Development Ordinance.

M®6) Close gaps in the regional bicycle network ﬁﬁ

The major incentive MRMPO provides to connect gaps in the regional bicycle network is through the Project
Prioritization Process. Prioritization points are awarded to projects if they close a gap in the bicycle network.
Oftentimes a trail segment is proposed, but a small, critical point gap at an intersection is not included in the
project. These critical gaps are often very problematic and pose large barriers to walking or bicycling. This
process provides an incentive to address not only large gaps, but critical and difficult small ones as well.

This gap closure measure in the project prioritization process has led agencies to provide projects that close a
variety of gaps in the network. Currently, there is a proposed grade-separated crossing that would provide the
improved access to homes and jobs at Paseo del Norte and Coors Blvd. This area is included in the current
Transportation Improvement Program as a study of the area to bridge this gap.

M7) Support the expansion of park and ride facilitiesﬁﬁ

Work related to identifying locations for dedicated facilities and park and rides has been conducted through the
three major transit studies (Central Ave BRT, Paseo del Norte High Capacity Transit Study Alternatives Analysis,
and the UNM/CNM/Sunport Transit Study Alternative Alignments Identification and Assessment) that have
taken place in the last few years.

In addition, the development of new park and ride facilities is supported through the Project Prioritization
Process as points are awarded to new park and ride facilities because they support intermodal connectivity.

M8) Identify specific locations for dedicated transit facilities, right-of-way acquisition and signal
improvements ﬂﬁ

Work related to identifying locations for dedicated facilities has been conducted through the three major transit
studies (Central Ave BRT, Paseo del Norte High Capacity Transit Study Alternatives Analysis, and the
UNM/CNM/Sunport Transit Study Alternative Alignments Identification and Assessment) that have taken place
in the last few years. Right-of-way needs have been identified as part of the Paseo del Norte and
UNM/CNM/Sunport studies.
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Economic Activity and Growth Indicators

Economic Activity and Growth Performance Targets

Objective Statement

Develop a transportation system that promotes economic activity in the region achieved through decisions that
provide an affordable, efficient, and accessible multimodal transportation network.

Performance Targets

1. Target transportation investments that

improve connectivity and mobility for all 11
modes within high Activity Density Areas

2. Increase transit services and appropriate
thoroughfare connections to locally-designated —
Activity Centers and rail station areas

3. Reduce the average household

combined cost of housing and —
transportation compared to costs in

2010

—
Key: I'=Pr0gress being made; l= Decline in progress; —— = No progress being made/unable to determine progress

296



Monitoring the Progress of the 2035 MTP

1. Target transportation investments that improve connectivity and mobility for all
modes within 2008 Activity Density Areas

PROGRESS MADE TOWARD PERFORMANCE TARGET ll

MRMPO does not have a good inventory on projects implemented by member agencies, including whether
transportation investments that improve connectivity and mobility have been made in high activity density
areas.

The Preferred Scenario does support the implementation of such projects in activity centers. Ways to help
achieve this principle will be investigated in the coming months along with other Preferred Scenario principles
implementation strategies development.

2. Increase transit services and appropriate thoroughfare connections to locally-
designated activity centers and rail station areas

—
PROGRESS MADE TOWARD PERFORMANCE TARGET ——

There were no significant increases in transit service to activity centers or rail station areas, although there were
minor improvements in service frequency on a number of ABQ Ride routes. In the last two years, three
important bus rapid transit studies have taken place that are intended to improve connections to major activity
centers or rail stations, including the Paseo del Norte High Capacity Transit Study, the UNM/CNM/Sunport
Transit Study, and the Central Avenue BRT Feasibility Study. The Central Ave Study has led to the development
of the Albuquerque Rapid Transit, which is scheduled to begin operations along Central Ave in 2017.

3. Reduce the average household combined cost of housing and transportation
compared to costs in 2010

PROGRESS MADE TOWARD PERFORMANCE TARGET ——

The Center for Neighborhood Technology (CNT) has brought attention to the concept of combining
transportation and housing costs to paint a true picture of housing affordability since transportation costs are
the second highest household expense and are related to housing location. When combined housing and
transportation costs are less than 45 percent of household income, they are defined as affordable by the CNT.
Between 2010 and 2012 the percentage of population in the region with affordable housing and transportation
costs (less than 45 percent of household income) has remained the same at 20 percent of the population
according to the CNT. As of 2015, the tool indicates the same figures on housing and transportation affordability
in the region as in previous years (in fact, the tool may not have been updated since 2012, but the CNT does not
make that information available).

Regional progress on this measure can be made by smarter and more compact land use development,
improvements to transit, bicycle and pedestrian infrastructure, and coordinated land use and transportation
planning. Although MRMPO lacks land use authority, the organization can work with partners with land use
jurisdiction on coordinating land use and transportation planning. In addition, a clearer understanding of this

30

297




Monitoring the Progress of the 2035 MTP

measure will be possible in future analyses because household income data can now be looked at a finer
geographic level.

Figure 1-12: Affordable Housing and Transportation Costs, 2010, 2012 and 2015
90%
80%
70%
60%
50%
40%
30%

20%

=
0%

Less than 45% 45% and Greater

B % of Population 2010 20% 80%

% of Population 2012 20% 80%
m % of Population in 2015 20% 80%

Source: Center for Neighborhood Technology

Map 1-2: Map from the Center for Neighborhood Technology Showing Areas in the Region where
Housing and Transportation Costs are Affordable (shown in yellow)

Source: Center for Neighborhood Technology, 2015

Note: Areas shown in blue have combined housing and transportation costs that are more than 45 percent of household
income (and are therefore considered unaffordable). Areas shown in yellow have combined housing and transportation
costs that are 45 percent or less of household income (and are considered affordable).
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Economic Activity & Growth Action Items

E1) Work with member agencies on coordinating regional growth strategies with the transportation networkﬁﬁ

The scenario planning effort that was part of the MTP involved extensive collaboration with member agencies
and other regional partners and stakeholders on the development of a Preferred Scenario for growth in the
region. This effort has now formed a shared framework for desired growth and development outcomes and
identified land use and transportation policies and strategies to support this preferred scenario. Next steps
include working closely with member agencies and other partners on the realization of the principles of the
Preferred Scenario. The scenario planning process represented an important move in the direction of
coordinated land use and transportation planning in the region.

Other ways this coordination is occurring is through MRMPQ’s continued involvement reviewing local

development plans. MRMPO provides comments from a transportation perspective on all major proposed
development projects for the City of Alouquerque and
Bernalillo County.

E2) Assess economic impacts of transportation projects and
transit-oriented development ﬁﬁ

The TranSight model was used to analyze the roadway

capacity and expansion projects associated with the 2040

MTP. Economic impacts to the MRMPO region of building out

the projects are included in Chapter 3.11 of the MTP. As

stated in the MTP, the analysis indicates “...that

improvements to the transportation network will result in
approximately 13,350 new jobs by 2040 that would not otherwise have been created. The 25-year cumulative
impact of the MTP projects results in an increase in GDP of $16 billion. Personal Incomes are projected to rise by
$12.4 billion, the majority which will re-enter the economy in the form of increased expenditures on goods and
services. These results demonstrate the role of transportation projects as an important aspect of the regional
economy and a huge driver of economic activity.”

E3) Support development of Transportation Demand Management (TDM) activities ﬁﬁ

The Final Draft 2016-2021 TIP includes funds for City of Albuquerque-ABQ Ride and Rio Metro TDM programs for
fiscal years 2016 through 2021. Funds programmed for these programs total over $7.3 million dollars, reflecting
support of TDM activities in the region.

Other ways TDM is encouraged is through the Project Prioritization Process. Projects with transportation
demand management (TDM) components are prioritized and awarded points in the Project Prioritization
Process as they are considered beneficial for supporting system wide pedestrian/bicycle network improvements
under the mobility goal.

MRMPO encourages expanding TDM in the region as discussed in the 2040 MTP. Possible ways to expand

include consolidating various TDM activities in the region and creating a regional TDM program; the formation
of transportation management associations (associations of employers in areas with congestion or limited
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parking that encourage alternatives to single-occupancy vehicle travel); and individual employer programs.
Other potential strategies and programs that could be pursued in the region include using ride-sharing or ride-
matching software to help commuters find carpools, supporting Safe Routes to School and developing a regional
SRTS program; supporting events and programs that encourage alternative modes of transportation.

Since the 2035 MTP, MRMPO has funded TDM programs through the TIP, has collaborated on an open streets
event in the City of Albuquerque that promoted non-motorized modes of transportation, and has worked to
improve the safety for all modes, especially bicyclists and pedestrians.

E4) Assess economic impacts of various land use scenarios ﬁﬁ

Economic impacts of the Preferred and Trend Scenarios were analyzed through the performance measures
“Proximity to Employment Sites” and “Average Commute Time.” Other performance measures that are related
to economic impacts and were used to assess the scenarios (though not included in the “Economic
Competiveness Cluster”) were: vehicle hours delay, roadway network congestion and freight network
congestion.

E5) Work on measuring and evaluating the combined housing and transportation costs for the region ﬁﬁ

MRMPO completed an analysis on the combined housing and transportation costs for the region to highlight the
important concept of location affordability in the 2040 MTP. While housing affordability has traditionally been
considered in terms of housing cost as a percent of income, it is now becoming clear that a household’s second
highest cost, transportation, should also be used determine overall affordability. Affordability is a barrier to
creating livable communities, therefore location affordability is presented in Futures 2040. The overall objective
of the work is to integrate housing and transportation index principles into the MPO planning process to allow
residents, planners and policy makers to better understand the costs and implications of personal and collective
decisions ranging from where to buy a house to where to open up new land for development. Data from HUD’s
Location Affordability Index is used for this analysis and the results from this analysis are included in Chapter 3
(3.13 Livable Communities) of the 2040 MTP. According to the analysis, many “block groups that may seem
affordable when looking only at housing or only at transportation costs are revealed as unaffordable when the
costs are combined.” For example, according to the analysis, when household and transportation costs are
combined for a median-income, four person household with two commuters only five percent of this household
type are considered affordable and fall within the 45 percent combined cost guideline.

E6) Identify transportation projects to be constructed through financial and project implementation
arrangements with private sector partiesll

This action item refers to what are known as Public Private Partnerships (PPPs), which are beneficial for funding
transportation projects since the private party provides the funding and assumes the risks associated with the
project (and in return may receive revenue from the project, tax breaks, revenue subsidies, the transfer of
assets, etc.). This method of funding projects can be useful when funds for projects are limited, particularly for
projects with very high costs.

In the region no PPPs have been implemented, let alone identified, to date.

MRMPO will make an effort to help identify potential candidates for PPP implementation in the future.
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E7) Support incorporation of transit-oriented development (TOD) principles into local development plans and
policiesﬁﬁ

MRMPO has formed the Land Use and Transportation Integration (LUTI) Committee among local agencies to
discuss ideas for growth in the region. This committee shares information about land use and transportation
issues including TOD, zoning and density. Through this committee, MPO staff has become more involved in
ensuring new sector plans incorporate TOD and balance local transportation needs with the regional nature of
thoroughfare roadways.

TOD principles are also supported in the 2040 MTP. TOD is mentioned as a strategy in reducing emissions in the
MTP and is a recommended strategy for the implementing the principles of the Preferred Scenario. It is
therefore a consideration that informs the development review process. MRMPO has encouraged that transit be
coordinated with land use planning early in the process, and that it be used as a proactive rather than a reactive
measure to guide and spur development.

The Preferred Scenario that was developed with the 2040 MTP emphasized TOD, as concentrated development
in proximity to key transit nodes was one of the guiding principles of the scenario. MRMPO worked with
member governments to define the inputs to this scenario, and in this way, the concept of TOD is a shared
priority in the region with demonstrated benefits as quantified by the performance measures of the Preferred
Scenario.

E8) Assist local governments in reviewing truck restrictions and policies to allow for the more efficient
movement of goods ——

Truck restrictions have been updated on a GIS map produced for the 2040 MTP. The recurring effort by MRMPO
ensures that agencies keep their data up to date as often times, the urgency of acquiring and
summarizing/reporting this data is not a priority. In some cases, such as with Bernalillo County, MRMPO helped
the County identify gaps in their GIS data regarding clarification of truck restrictions segmentation and termini
and updated the GIS data accordingly.

Conclusion

According to this second look at how the region is doing in terms of reaching the 2035 MTP goals of preserve
and improve quality of life, mobility of people and goods and support economic activity and growth, progress is
being made. Notable bright spots include maintaining vehicle miles traveled per capita below 2008 levels, the
use of the Pedestrian Composite Index for identifying locations for improved pedestrian facilities, support of
Complete Streets principles into plans and policies, analysis of people movement (rather than just vehicle
movement), economic impact assessment of projects, and coordinating regional growth strategies with the
transportation network.

Areas where there has been a decline in progress include reducing fatal and injury crashes, increasing non-single
occupancy vehicle trips, and identifying transportation projects for financing through arrangements with private
sector parties. These areas, therefore, merit additional thought and consideration as to how the region might
address these issues and activities.
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Appendix A: Performance Targets and Action
Items Summary Tables
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Quality of Life Performance Targets

Maintain VMT per capita at or

below 2008 levels tt

Increase accessibility to transit for —
environmental justice areas

Reduce fatal and injury crashes by 2.3% per

L 1]

Improve bridge and pavement conditions
compared to 2008 levels —

Quality of Life Action Items

Support plans for implementation of alternative —
fuels and infrastructure

Develop strategies/plans for prioritizing
safety improvements tt

Develop livable/sustainable t
community measures t

—
Key: 'I=Pr0gress being made; l= Decline in progress; C— = No progress being made/unable to determine progress
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Pursue the use of built environment —
health impact assessments

Identify locations for improved pedestrian
facilities using the Pedestrian Composite Index tt

Support the incorporation of complete streets

principles into MPO and local plans and policies tt
and develop a regional roadway design document

based on complete streets and context sensitive

design elements

Support the convenience and safety of non-
motorized modes of travel as commuting tt
alternatives

Investigate regional strategies for t
mitigating/adapting to climate change 1

Mobility of People and Goods Performance Targets

Increase transit mode share along river
crossings to 10% by 2025 and 20% by 2035 —

—
Key: It=Progress being made; l= Decline in progress; —— = No progress being made/unable to determine progress
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Increase non-single occupancy vehicle trips 1
to 25% by 2025 and 30% by 2035 l

Implement high priority congestion
management process strategies from the CMP ll
toolkit

Mobility of People and Goods Action Items

Encourage increased transit services on Primary
Transit Improvement Corridors (key corridors for tt
transit)

Complete Bus Rapid Transit study
for the Northwest Metro Area tt

Analyze levels of people movement (pedestrians,

transit passengers, vehicle drivers and passengers) tt
rather than vehicle traffic alone to better understand

how people are traveling along a corridor

Increase involvement in Safe Routes to School
programs and school siting —

I —
Key: '=Pr0gress being made; l= Decline in progress; —— = No progress being made/unable to determine progress
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Assess and improve connectivity of thoroughfare
system and local streets to improve walkability tt
and better distribute vehicle traffic

Close gaps in the regional bicycle

network tt

Support the expansion of park

and ride facilities tt

Identify specific locations for dedicated transit
facilities, right-of-way acquisition and signal tt
improvements

Economic Activity and Growth Performance Targets

Target transportation investments that improve l l
connectivity and mobility for all modes within
high Activity Density Areas

Increase transit services and appropriate

thoroughfare connections to locally-designated —
Activity Centers and rail station areas

1 —
Key: 'I=Progress being made; 1= Decline in progress; —— = No progress being made/unable to determine progress
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Reduce the average household combined cost
of housing and transportation compared to —
costs in 2010

Economic Activity and Growth Action Items

Work with member agencies on coordinating
regional growth strategies with the tt

transportation network

Assess economic impacts of transportation projects t
and transit-oriented development t

Support development of Transportation t
Demand Management (TDM) activities t

Assess economic impacts of t

various land use scenarios

Work on measuring and evaluating the
combined housing and transportation costs for tt
the region

—
Key: I'=Progress being made; 1= Decline in progress; ——= No progress being made/unable to determine progress
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Identify transportation projects to be constructed
through financial and project implementation ll'
arrangements with private sector parties

Support incorporation of transit-oriented
development principles into local development tt
plans and policies

Assist local governments in reviewing truck
restrictions and policies to allow for the more —
efficient movement of goods

—
Key: I'=Progress being made; 1= Decline in progress; ——= No progress being made/unable to determine progress
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Appendix P — Common Acronyms

AMPA - Albuquerque Metropolitan Planning Area, the planning boundary for the 2040 MTP
AWDT — Average Weekday Daily Traffic

BRT - Bus Rapid Transit which is a level of bus service which copies several characteristics of light-rail.
ABQ Ride's Rapid Ride is a "starter" BRT system.

CFR — Code of Federal Regulations

CMAQ - Congestion Mitigation/Air Quality which is a category of Federal aid to states

CMP — Congestion Management Process

CNM — Central New Mexico Community College

CO — Carbon monoxide which is one of the pollutants generated by vehicle emissions

CO, — Carbon dioxide which is one of the greenhouse gases suspected of accelerating climate change
EPA — U. S. Environmental Protection Agency

FHWA — Federal Highway Administration

FTA — Federal Transit Administration

FFY — Federal Fiscal Year. In this document, unless otherwise noted, FY refers to the Federal Fiscal Year
which begins October 1% and ends September 30™.

ITS — Intelligent Transportation Systems

LUTI — Land Use and Transportation Integration

MAP-21 — Moving Ahead for Progress in the 21° Century the 2012 transportation bill.
MPO — Metropolitan Planning Organization

MRCOG — Mid-Region Council of Governments which administratively houses MRMPO, the designated
MPO for the Albuguerque Metropolitan Planning Area.

MRMPO — Mid-Region Metropolitan Planning Organization

MTB — Metropolitan Transportation Board, the policy-making of the Mid-Region Metropolitan Planning
Organization

MTP — Metropolitan Transportation Plan
NAAQS — National Ambient Air Quality Standards

NMDOT — New Mexico Department of Transportation
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O; — Ozone a pollutant attributed to both point source and non-point source pollution generators. Point
source generators are facilities such as a coal-burning electric generating plant; non-point source
generators are vehicles which emit pollutants (thus not from a single location).

PMT — Person Miles Traveled, the cumulative miles traveled by people in a certain time period on a
selected route. This measure accounts for the actual number of people a highway, route or transit
system moves. It is helpful comparing various modes of transportation and/or HOV and HOT
lanes.

ROW — Right-of-Way or Rights-of Way (plural)
RTPO — Rural Transportation Planning Organization

SIP — State Implementation Plan, a statewide plan that addresses air quality nonconformance issues in
order to implement requirements of the Clean Air Act.

SOV - Single Occupant Vehicle

STIP — Statewide Transportation Improvement Program which is a statewide prioritized list of
transportation projects covering a four year period. A STIP incorporates metropolitan TIPs
“without modification” per Federal regulations.

STP-U- Surface Transportation Program-Large Urban, a subcategory of federal funds for large urban
areas (in the AMPA that is the Albuquerque UZA)

TDM - Travel Demand Management

TIP — Transportation Improvement Program which is a prioritized list of transportation projects for a
metropolitan planning area covering a minimum four year period. All TIP projects must conform
to the MTP. ATIP is to be incorporated into the STIP “without modification” per Federal
regulations.

UNM — University of New Mexico

UPWP — Unified Planning Work Program which establishes the planning work that will be undertaken
utilizing Federal planning funds.

V/C — Volume/Capacity, which is the ratio of a roadway’s (or transit route’s) total usage compared to its
maximum carrying ability in a defined time period.

VMT — Vehicle Miles Traveled, the cumulative miles traveled by all vehicles in a certain time period on a
selected route.

VHD — Vehicle Hours of Delay, the cumulative difference in time for all travelers between the posted
speed limit and the observed or actual travel speed

VMT — Vehicle Hours Traveled, the cumulative amount of time spent driving by all motorists in a given
day or period of time
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