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Executive Summary

The NM 14/NM 536/Frost Road intersection (Figure 1-2) is a split intersection located within Bernalillo
County, New Mexico in the East Mountains. NM 14 is a state highway that runs north-south through the
Cibola National Forest and Sandia Mountain Wilderness Area in the Bernalillo, Sandoval, and Santa Fe
Counties. NM 536 (Sandia Crest Road) is a state highway that runs east-west through the Cibola National
Forest and Sandia Wilderness Area in Bernalillo County. Frost Road runs east-west through the eastern
mountain communities in the Bernalillo and Santa Fe Counties in New Mexico. These three roadways are
the most regionally significant thoroughfares and the intersection provides interconnectivity to numerous
local communities including Cedar Crest, San Antonito, Sandia Park and Tijeras and recreational access to
forest lands.

The purpose of the NM 14/NM 536/Frost Road project is to reduce congestion along the corridor, improve
driver expectation, improve access spacing, and consider multi-modal opportunities. To develop
alternatives to address the purpose and need established for this project, the efforts initiated as a part of
the Phase I-A/B Evaluation of Alternatives include assessing intersection conditions, traffic capacity and
operations, roadway geometry, safety, access management, pedestrian and bicycle facilities, drainage,
environmental conditions, community and economic resources, and public feedback. In addition, input
was gathered from local stakeholders and the public through a public meeting and additional outreach.

Analysis of the existing conditions identified the following issues within the corridor:
=  Future operation capacity deficiencies
= Intersection does not meet driver expectation
= Lack of ADA and PROWAG compliance for pedestrian facilities
= Lack of adherence to NMDOT access management guidelines

As part of the Phase I-A/B, several alternatives were developed to address the defined purpose and need
for the project. Aligned with the project purpose, alternatives were focused on improving capacity, safety
and mobility for all modes of travel.

The following alternates were evaluated for this study:
= No Build
= Split Intersection
= Split Intersection with High-T
= South Realignment
= North Realighnment
* Roundabout Intersection

Each of the build alternatives would improve safety, access spacing, and mobility issues within the
corridor. Capacity analysis indicates that the Roundabout Alternative will operate at an acceptable level
of service (LOS) under projected 2040 traffic demands without requiring a traffic signal.

Therefore, the following alternative is recommended to be further analyzed in greater detail during the
Phase I-C Environmental Documentation and Processing stage of this project:

=  Roundabout Intersection

In addition to the selected alternative, additional consideration should also include the following:

March 30, 2018 v
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= Improved access management.
= Improved wayfinding for the intersections within the study area.

=  Pedestrian facilities should be upgraded to be brought into compliance with the current PROWAG
standards, which the NMDOT has adopted.

These additional considerations can be implemented as standalone projects or can be further evaluated
with any of the recommended Build Alternatives during the Phase |- C Environmental Documentation and
Processing.

March 30, 2018 vi
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1. BACKGROUND

1.1 Introduction

This report follows NMDOT’s Location Study Procedures guidelines for Phase I-A/B Evaluation of
Alternatives completed for the NM 14/NM 536/Frost Road intersection in Sandia Park, New
Mexico. The Location Study Procedures provide guidance to NMDOT for project planning through
the NEPA phase. The New Mexico Department of Transportation (NMDOT) is conducting the
study to document existing and future deficiencies at the intersection, and to identify
improvement strategies to address current and design-year (2040) transportation needs. The
results of this study will provide guidance to plan and program improvements for the intersection
with reasonable accuracy based on the best information available today.

1.2 Project Area and Background
1.2.1 Transportation Network

NM 14 is a New Mexico State Highway that provides access from Interstate 40 and serves
the Cedar Crest, San Antonito, Sandia Park and Tijeras communities and is a National Scenic
Byway that compromises most of the Turquoise Trail. Consequently, all north-south travel
demand within Tijeras, Cedar Crest, and the unincorporated communities to the south and
east of Santa Fe rely on NM 14 to travel to work, school, shopping, and services. NM 14 is
classified as a minor arterial through the study area. NM 536 and Frost Road are both major
collectors that provide regional access to tourist attractions as well as residential
developments in the East Mountain area in addition to recreational uses including forest
lands and the Sandia Peak Ski Area.

1.2.2  Environmental Setting

The project area is located on the east side of the Sandia Mountains. The adjacent setting
consists of developed lands, to either side of which is mountainous habitat. There is not a
designated critical habitat for threatened or endangered species within the project area,
however there is a substantial amount of nesting habitat for birds. The National Wetland
Inventory identified no known wetlands in the project area, although intermittent streams
are located at the south and north ends of the project area.

1.2.3 Community Setting

The project area is located within Sandia Park, NM. The Census Designated Places (CDPs)
and Block Groups (BGs) have a higher per capita income and lower unemployment and
poverty rates compared to the State of New Mexico and Bernalillo County. The CDPs and
BGs also have lower percentage of minorities and families below the poverty level
compared to the State and County. Additionally, the CDPs and BGs have a lower number of
people under the age of 18 and higher rates of people over the age of 65 compared to the
State and County. See Section 3.11 (Environmental Conditions) for additional information.

As part of the community setting recreational activity centers were identified surrounding
the project area. The east mountains provide many recreation areas including designated
Open Space and National Forest Service Land. Access to these recreations areas are located
off NM 14 and are important key recreational destinations within the project area. Some of
the key recreation areas include Carlito Springs, Ojito De San Antonio Open Space, El
Refugio Archery Range, John Milne/Gutierrez Canyon Open Space, San Antonito Open
Space and Sandia Peak Ski Area.

March 30, 2018 1
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Figure 1-1: Recreational Setting

1.3 Project Purpose and Need

Existing operational and access deficiencies have been identified at the NM 14/NM 536/Frost
Road intersection (see Figure 1-2). The split arrangement of the intersection experiences high
congestion on Frost Road approaching NM 14 due to the volume of left turn traffic from the minor
road. Furthermore, expected future growth within the region will impact travel conditions at the
intersection. The NM 14/NM 536/Frost Road intersection requires improvements to enhance
operations and safety, and accommaodate future increases in travel demand.

In addition, the intersection does not meet any conventional driver expectation for an
intersection because of the split approaches to NM 536 and numerous access points along NM 14
for this intersection. Simplifying the intersection(s) would clarify driver decision making through
the area and improve vehicular and pedestrian access.

Contributing factors to the needs at the intersection are discussed in subsequent chapters of this
report.

1.4 Report Organization
Following this section:

= Section 2 (Agency Coordination and Public Involvement) summarizes the public
involvement and agency coordination that have been conducted.

= Section 3 (Existing Conditions) describes the existing conditions that are the basis of need
for the project and inform the selection of alternatives that meet the project purpose.

= Section 4 (Project Alternatives and Evaluation) discusses how the project alternatives
were identified, and the evaluation process.

March 30, 2018 2
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= Section 5 (Conclusions and Recommendations) summarizes the report, the alternative
that is recommended, and the anticipated environmental documentation and approval
process.
1.5 Project Schedule
Funding for intersection improvements has been identified in the Statewide Transportation
Improvement Program (STIP) for 2023. The project summary from the STIP is included in
Appendix A.
1.6 Project Team
A list of agency and consultant staff who participated in the Project Team is included in Appendix
B.
March 30, 2018 3
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Figure 1-2: Vicinity Map and Intersection Limits
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2. AGENCY COORDINATION AND PUBLIC INVOLVEMENT

2.1 Introduction

This chapter summarizes the public involvement and agency coordination efforts performed
during the Phase I-A/B: Evaluation of Alternatives Analysis for the NM 14/NM 536/Frost Road
Intersection Improvements Study. Public outreach was guided by the Public Involvement Plan
(Appendix C) developed for this study in 2017. A summary of the public and agency outreach
efforts is provided below.

2.2 Public Involvement

A Public Information Meeting was held at the Vista Grande Community Center on July 18, 2017.
The purpose of the public information meeting was to present the existing conditions, project
purpose and need, proposed project alternatives, and project schedule. A presentation detailing
the above topics was given by the project team representatives, followed by a question and
answer period. The meeting also involved time for the public to review display material and talk
to the project team representatives. Below is a summary of the key issues expressed by the public
at the meeting:

= Pedestrian and bicycle facilities: Interests in pedestrian and bicycle facilities along NM 14
and at the NM 14/NM536/Frost Road intersection.

= High-T Intersection: Interests in design and function of the High-T alternative.

= Project Schedule: Interest in project schedule for pavement rehabilitation, slope
stabilization and intersection improvements.

=  Gas Station: Concern about access and visibility from the Shell Gas Station.

= Drainage improvements: Interests in the improvements made to drainage and project
schedule.

= Roundabout alternative: Concern about the roundabout alternative accommodating
vehicles and confusion of the design.

= Slope stabilization improvements: Interests in the slope stabilization options and water
diversion methods.

Meeting attendees were provided return-addressed comment forms for submission at the
meeting or through the mail within the comment period. The following is a summary of the
comments that were received after the meeting, during the comment period:

= Split Intersection: Support of the split intersection alternative.

= High-T Intersection: Opposition of the High-T alternative.

= North Realignment: Support for north realignment alternative.

= Roundabout: Both support and opposition for the roundabout alternative.

=  Trail: Interest in making improvements to the trail.

= Lighted intersection: Interest in a lighted intersection at NM 14/NM 536/Frost Road and
meeting dark skies policies.

= Reducing speed: Interest in reducing speed through residential and business areas.

=  Gas station: Interest in better access and visibility to the Shell Gas Station.

A comprehensive summary of the comments received at the public meeting are included in
Appendix D.

2.3 Agency Coordination
Coordination meetings were held with Bernalillo County, the Greater Albuquerque Bicycling
Advisory Committee (GABAC), and the design team as indicated below. In addition, project team
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meetings were also conducted amongst the consultant team. Agency coordination and project
team meetings were held as follows:

=  Kickoff Meeting, May 24, 2016
0 Coordination meeting with the NMDOT Project Team to discuss the four primary
project tasks: Driveway Permitting, Mill and Overlay PS&E Projects, and Slope
Stabilization Preliminary Design and NM 14/NM 536/Frost Road Phase I-A/B
Study.
= Bernalillo County, March 23, 2017
0 Coordination meeting with the NMDOT Project Team and Bernalillo County to
discuss the driveway permits along NM 14 for Bernalillo County.
= Qutreach for Driveway Permits — East Mountain Library, May 3, 2017
0 Public outreach to solicit driveway permits along NM 14 and discuss the overall
project.
= Qutreach for Driveway Permits — Triangle Grocery, May 6, 2017
0 Public outreach to solicit driveway permits along NM 14 and discuss the overall
project.
=  GABAC Meeting, August 14, 2017

0 Coordination with GABAC to discuss the overall project will impact the corridor
including the trail.

2.4 How Stakeholder Input was Used
Stakeholder input was a guiding factor for various elements of the project design and was used as
a metric for evaluating alternatives. The following were the most common issues of concern:

= Intersection alternative that best serves the community and improves safety.
= |mprovements to the trail and providing for pedestrian and bicycle facilities.
= Improve or maintain access to local businesses.

=  Both support and opposition were expressed for the roundabout alternative.

March 30, 2018 6
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3. EXisTING CONDITIONS

3.1 Introduction

This chapter summarizes parameters of the present state that were evaluated as part of this study
in determining appropriate alternatives for the NM 14/NM 536/Frost Road intersection. An
overview of the study area is provided in Figure 1-2. Existing conditions that were analyzed
include:

=  Transportation System

=  Geometry

= Multimodal Facilities

=  Pavement Conditions

= Traffic Operations

=  Property Ownership and Right-of-Way

= Conditions

=  Existing Utilities

=  Current and Future Transportation and Land Use Plans
=  Environmental Conditions

3.2 Transportation System
3.2.1 Regional Roadway Network

NM 14 is a state highway that runs north-south along the eastside of the Sandia Mountains
in the Bernalillo, Sandoval, and Santa Fe Counties. This National Scenic Byway, the
Turquoise Trail, connects eastern mountain communities and Santa Fe, New Mexico. The
southern terminus of NM 14 is NM 333 in the Village of Tijeras, NM. The northern terminus
is US 85 in Santa Fe, NM. NM 14 is approximately 60-miles in length and intersects NM 536,
NM 344, NM 599, NM 466, as well as the communities of Tijeras, Cedar Crest, Los Cerrillos,
Sandia Park, and San Antonito.

NM 536 (Sandia Crest Road) is a state highway that runs east-west through the Cibola
National Forest and Sandia Wilderness Area in Bernalillo County. This National Scenic
Byway connects the Sandia Crest and Sandia Park in New Mexico. The western terminus of
NM 536 is the Sandia Crest in the Cibola National Forest. The eastern terminus of NM 536
is NM 14 in Sandia Park, NM. NM 536 is approximately 14 miles in length and intersects
NM165 and San Antonito community.

Frost Road is a county road that run east-west through the eastern mountain communities
in the Bernalillo and Santa Fe Counties in New Mexico. This roadway connects several
eastern mountain communities in New Mexico. The western terminus of Frost Road is NM
14 and the eastern terminus of Frost Road is NM 344 in Edgewood, NM. Frost Road is
approximately 10 miles in length and intersects NM 14 and NM 344,

3.2.2 Local Roadway Network

The NM 14/NM 536/Frost Road intersection is a split intersection that intersects NM 536 to
the west of NM-14 and Frost Road to the east. This split intersection utilizes channelized
lanes intended for turning movements. The intersection configuration does not meet driver
expectation of traffic patterns in the surrounding area. In addition to being spread over four
(4) points, there is also access to multiple driveways within the intersection limits.
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As shown in Figure 3-1, the eastbound right and left turn channels are separated by 210-
feet and are located 655-feet south of Frost Road. Northbound left turn movements
accessing NM 536 are 250-feet south of the NM 14/Frost Road intersection.

Figure 3-1: Intersection and Driveway Access Spacing

R
3.2.3 Access Spacing

The NMDOT Statewide Access Management Manual (SAMM) sets guidelines for access
spacing along roadways. The following criteria, taken from SAMM, establishes desirable

access spacing along a rural minor arterial (RMA) based upon the posted speed limit. The
posted speed limit through the intersection is 45 mph.

Table 3-1: Access Spacing Standards for Intersections and Driveways

Intersection Spacing Driveway Spacing
(feet) (feet)
Access Category (CECEI Non-Traversable Median
(mph) S L Traversable
Signalized | Unsignalized > .
Partial Median
Full Access

Access
<30 mph 1,760 660 660 200 200
RMA 35 to 40 mph 2,640 660 660 325 325
45 to 50 mph 2,640 1,320 1,320 450 450
>55 mph 5,280 2,640 2,640 725 725

The split intersection configuration at NM 14/NM 536/Frost Road includes four (4)
unsignalized intersections that were evaluated for access spacing. The average spacing
along NM 14 between these intersections is 285-feet which does not meet criteria
established by the SAMM of 1,320-feet.

Within the study area, there is access to five (5) driveways. The average spacing between
the driveways along the east side on NM 14 is 500-feet. The average spacing between
driveways along the west side of NM 14 is 1,305-feet. The existing driveway spacing does
meet relevant SAMM criteria of 450-feet (partial access) and 1,320 (full access).
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3.2.4 Roadway Characteristics

The existing roadway characteristics of NM 14, NM 536, and Frost Road are summarized in
Table 3-2. These roadway characteristics represent the conditions approaching the
intersection.

Table 3-2: Existing Roadway Conditions

Description

NM 14

NM 536

Frost Road

Function Classification

Minor Arterial

Major Collector

Major Collector

Number of Travel Lanes

2 per direction,
1 shared TWLT lane

1 per direction

1 per direction

East Side: none

Width of Travel Lanes 11 feet 12 feet 14 —-20 feet
Posted Speed Limit 45 mph 45 mph 40 mph
Median Treatment Raised Undivided Raised
Shoulder Width 2 feet 8 feet Souths!de: 6 feet
Northside: 2 feet

West Side: 8 feet multiuse path

Sidewalk None None
East Side: none

West Side: 8 feet multiuse path

Bicycle None None

3.3 Geometry

An evaluation of the existing geometry of the NM 14/NM 536/Frost Road intersection was
performed based upon 2014 photogrammetry images provided by Bernalillo County. The criteria
used were from the American Association of State Highway and Transportation Officials (AASHTO)
Policy on Geometric Design of Highways and Streets, 6th Edition (Green Book) for a design speed

of 45 mph.

3.3.1 Typical Section

South of the intersection, NM 14 is a five-lane section with two lanes in each direction and
a center two-way left-turn lane. Through the intersection the left turn lane is channelized
with raised medians and left-turn storage bays. North of the intersection, NM 14 transitions
from the five-lane section to a three-lane section with one lane in each direction and a
center two-way left-turn lane.

NM 536 is a two-lane roadway, however all the approaches to NM 14 are single lane
approaches by direction.

Frost Road is a two-lane roadway with a lane in each direction. Near the intersection with
NM 14, there is a raised median that separate the eastbound and westbound travel lanes
and raised pork-chop style island that channelizes the westbound right-turn lane.

3.3.2 Intersection Sight Distance

As shown in the study area overview provided in Figure 1-2, the NM 14/NM 536/Frost Road
intersection arrangement separates approaching eastbound/westbound movements on
NM 536. Sight distance was analyzed to confirm that adequate sight distance is provided at
the intersection. This allows drivers to perceive the presence of potentially conflicting
vehicles and to provide stopped drivers with a sufficient view of the intersecting highway
to decide when to enter the intersection. Sight triangles are a specified area along the
approaches of an intersection that should be clear of obstructions that might block a
driver’s view of potentially conflicting vehicles as they look to enter the intersection.
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Sight triangles were analyzed for an intersection with stop control on the minor road and
are shown below. The design vehicle used for analysis was a passenger car per AASHTO. The
required movements to be analyzed for this case include:

= Left turn from Frost Road (Figure 3-2)
= Right turn from Frost Road (Figure 3-3)
= Left turn from NM 536 (Figure 3-4)

= Right turn from NM 536 (Figure 3-5)

Clear sight triangles for left and right turns onto the major road (NM 14) will also provide
more than adequate sight distance for minor-road (Frost Road/NM 536) vehicles to cross
the major road. AASHTO recommends a sight distance of 220-feet for a speed of 45 mph.

Figure 3-2: Departure Sight Triangles for Left Turn from Frost Road
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Figure 3-3: Departure Sight Triangle for Right Turn from Frost Road
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As shown above, the clear sight triangles for movements from Frost Road do not have any
obstructions and are adequate for intersection sight distance.
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Figure 3-4: Departure Sight Triangles for Left Turn from NM 536
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As shown above, the clear sight triangles for movements from NM 536 do not have any
obstructions and are adequate for intersection sight distance.

3.3.3  Horizontal Curves

The horizontal curvature of NM 14 was evaluated based upon criteria identified in the
American Association of State Highway and Transportation Officials A Policy on Geometric
Design of Highways and Streets (AASHTO Green Book). Based upon a review of as-builts for
the intersection, the horizontal alignment of the study area consists of two large radius
curves with tangent sections in between. Based upon field observations, NM 14 maintains
a normal crown with no superelevation. The minimum curve radius for a roadway with a
design speed of 45 mph is 5,930-feet (AASHTO Green Book, Equation 3-7) assuming a
normal crown. Within the intersection limits, the two curves 955-feet and 1,800-feet do
not meet the criteria for a design speed of 45 mph. Superelevation would be required for
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the two horizontal curves: 3.6% (955-foot curve) and 3.0% (1,000-foot curve) to meet
AASHTO standards.

3.3.4  Existing Vertical Geometry

The vertical curvature of NM 14 was evaluated based upon criteria identified in the AASHTO
Green Book. Based upon a review of as-builts for the intersection, the vertical curves within
the study area were reviewed for adequate stopping sight distance by comparing curve
lengths and algebraic difference in grades to vertical curvature values (K values) with the
design controls found in AASHTO Green Book, Table 3-34 (Crest Curves). Within the study
area, there is a vertical crest curve with a length of 500-feet, algebraic grade difference of
approximately 6.4% and a corresponding K-value of 78 that is adequate for the 45-mph
design speed (Design K-value = 61). Minimum and maximum roadway grade criteria are
satisfied for the corridor as NM 14 maintains an average running grade of 3%.

Multimodal Facilities
3.4.1 Pedestrian Facilities

Pedestrian facilities within the study area were reviewed for general compliance with the
American with Disabilities Act (ADA) and Public Rights-of-Way (PROWAG) guidelines.
Existing facilities include an 8-foot wide paved trail on the east side of NM 14, extending
from Matterhorn Drive to Frost Road. At Frost Road, the trail connects to and extends from
NM 14 to the east on the south side of the roadway. There are no designated pedestrian
access routes on the west side of NM 14, north of the intersection, or along NM 536.
However, there are paved shoulders that pedestrians walk along on each approach to the
intersection. In general, the cross slopes on the trail meet design criteria however, the ramp
facilities on the trail do not meet slope requirement criteria at driveways and intersections.

3.4.2 Bicycle Facilities

Existing bicycle facilities in the study area were identified in the 2040 Long Range Bikeway
System (Figure 3-6) developed by the Mid-Region Council of Governments of New Mexico
(MRCOG). The plan identifies the existing paved trail on the east side of NM 14 that extends
to the south side of Frost Road. Within the study area, NM 14 and Frost Road are also
identified as a bicycle route. The plan also identifies a proposed trail along the east side of
NM 14 extending north of the intersection.

In addition, proposed bike facilities within the project area proposed bike facilities were
identified in the Park, Recreation and Open Space Facilities Master Plan developed by
Bernalillo County. The Master Plan identified new potential projects including new
multiuse-trails within the east mountains. The NM 14 Powerline Trails would be located
along powerline easements from Village of Tijeras to Sandia Park. The trails would provide
connections and access points to Ojito de San Antonio Open Space, National Forest Trails,
John Milne/Gutierrez Canyon Open Space and surrounding neighborhoods.
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Figure 3-6: 2040 Long Range Bikeway System
£ AST MOUNTAINS 2040 Long Range Bikeway System
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2

©  Proposed Overpass/Underpass
©  Existing Overpass/Underpass
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FROST ROAD

Existing, Bicycle Lane

Existing, Bicycle Route

Existing, Paved Trail; Existing

Proposed, Bicycle Boulevard

Proposed, Bicycle Lane
------- Proposed, Bicycle Route
---------- Proposed, Paved Trail
50 Mile Loop

Note: Image clipped from 2040 Long Range Bikeway System

3.5 Pavement Condition

The existing pavement condition within the study area was evaluated for material defects by
visual inspection. Based upon as-builts, the NM 14 pavement section is comprised of the following
pavement section:

= 5/8-inch of Open Graded Friction Course (OGFC)

= 2-1/2-inches of Type | Plant Mix Bituminous Pavement (PMBP)
= 3-inches of Asphalt Treated Base

= J-inches of Subbase

=  6-inches of Lime Treated Base

In 2007, the intersection was milled and overlaid (NMDOT Project Number SP-3-07(332)). The
project consisted of a 2-1/2-inch mill, 2-1/2-inches of SP-IlI (fine mix) and 5/8-inch of OGFC.

In 2017, a pavement core was acquired approximately 3,000-feet south of the intersection. The
pavement core was comprised of the following pavement section”

= 7-inches of Asphalt Concrete
=  3.5-inches of Asphalt Base Course

Based upon visual inspection, currently the southbound lanes have many shrinkage cracks that
have been sealed; additional map cracks are propagating from the seals. The northbound lanes
have several longitudinal cracks that have been sealed; additional map and longitudinal cracks are
propagating from the seals. The NM 536 leg of the study area has serval transverse, longitudinal,
and shrinkage cracks. The Frost Road leg of the study area has several transverse and shrinkage
cracks that have been sealed.

3.6 Traffic Operations
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3.6.1 Trdffic Counts

Existing intersection turning movement traffic volumes were collected in December 2015
including the AM, mid-day and PM Peak hours (9 total hours) for the NM 14/Frost Road
intersection by the NMDOT. Additional supplemental peak hour data was collected by WSP
in February 2017 to provide information for the NM 536 portion of the intersection. The
AM and PM peak-hour traffic volumes (NMDOT count) used for analysis are shown in Figure
3-7. The traffic data used are included in Appendix E.

Figure 3-7: Existing Traffic Volumes — Peak Hour Turning Movements

THRU MOVEMENT

£ RIGHT TURN

4 LEFT TURN

PEAK=HOUR
AMPM.)  volume (VPH)

3.6.2 Intersection Operations Analysis

Intersection capacity analyses were completed using the Highway Capacity Software. The
NM 14/Frost Road and NM 14/NM 536 intersections are two-way stop controlled
intersections.

The accepted measure of traffic operational performance is Level of Service (LOS), which is
a term used to qualitatively describe roadway and intersection traffic operations based on
a defined performance measure. Level of service is expressed as letters A to F, with LOS A
representing the best operating conditions and LOS F the worst. For a rural corridor, LOS C
or better traffic operations represents a desirable performance goal.

Table 3-3 summarizes the level of service criteria for unsignalized intersections, which is
expressed in terms of control delay in seconds per vehicle (sec/veh). A volume-to-capacity
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(V/C) ratio greater than 1.0 signifies LOS F whether other performance measures (e.g.,
delay) are estimated to be within acceptable thresholds.

Table 3-3: LOS Thresholds for Intersections

Unsignalized
(sec/veh)

Most vehicles do not stop. <10

Level of Service Definition

Some vehicles stop. >10 and <15

Significant numbers of vehicles stop. >15 and <25

Many vehicles stop. >25 and <35

Limit of acceptable delay. >35 and <50

mm(o|lo]|w|>

Unacceptable delay. >50

The results of the existing conditions intersection analyses are summarized in Table 3-4 and
as shown in the table, the key movements at the intersection operate at an overall
acceptable level of service based upon existing traffic volumes. The intersection output
reports are provided in Appendix F.

Table 3-4: Existing AM and PM Peak-Hour Intersection Performance

Period

NM 14 NM 536 Frost Road

Northbound Southbound Eastbound Westbound
Left Turn Left Turn Left Turn/Thru Right Turn Left Turn/Thru Right Turn
Delay Delay Delay Delay Delay Delay

LOS LOS LOS LOS LOS LOS
(sec/veh) (sec/veh) (sec/veh) (sec/veh) (sec/veh) (sec/veh)

AM Peak

8.4 A 7.8 A 14.1 B 9.9 A 19.5 C 10.2 B

PM Peak

8.3 A 8.1 A 14.3 B 9.6 A 23.1 C 9.2

3.6.3 Trdffic Signal Warrant Evaluation

The Manual on Uniform Traffic Control Devices (MUTCD) establishes traffic signal warrants
to determine whether installation of a traffic signal is justified at a particular location. The
investigation of the need for a traffic control signal shall include an analysis of factors
related to the existing operation and safety at the study and the potential to improve these
conditions. The NM 14/Frost Road intersection was evaluated based upon the following
traffic signal warrants:

=  Warrant 1 (8-Hour)

=  Warrant 2 (4-Hour)

=  Warrant 3 (Peak Hour)

=  Warrant 7 (Crash Experience)

The additional warrants identified in the MUTCD were not evaluated because they did not
apply to the conditions at the intersection. If the posted or statutory speed limit or the
85th-percentile speed on the major street exceeds 40 mph (the posted speed limit is 45
mph), the MUTCD allows for 70 percent of the threshold volumes to be utilized. Therefore,
the 70% thresholds were utilized for the signal warrant analysis of this intersection.

The intersection does not meet the 8-Hour, and 4-Hour thresholds for traffic signalization.
The AM Peak Hour threshold for the intersection is met, however if the right-turn volumes,
where there are dedicated right-turn lanes, with free/yield conditions are removed from
the approaches, the Peak Hour warrant is not met. Summary worksheets documenting the
evaluation of the three volume warrants are included in Appendix G. In addition, the
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intersection does not meet the crash experience warrant because there were not enough
preventable crashes that occurred within the study period at the intersection.

3.6.4 Crash Analysis

A review of crash history of the NM 14/NM 536/Frost Road intersection was conducted to
determine if crash patterns exist within the study area. Five (5) years of crash data were
obtained from NMDOT for the analyses, including 2012-2016. The number, type, severity,
crash rates, and other pertinent statistics were summarized. Table 3-5 provides a crash
history summary including number of crashes, type, and severity.

Table 3-5: Crash Summary at the NM 14/NM536/Frost Road Intersection

Category 2012 2013 2014 2015 2016 Total
No. % No. % No. % No. % No. % No. %
Accident Type
Fixed Object 0 0% 1 33% 1 50% 0 0% 1 100% 3 19%
Right Angle 0 0% 1 33% 0 0% 0 0% 0 0% 1 6%
Rear End 0 0% 0 0% 1 50% 1 14% 0 0% 2 13%
Left Turn 1 100% 1 33% 0 0% 1 14% 2 200% 5 31%
Roll Over 0 0% 0 0% 0 0% 1 14% 0 0% 1 6%
Other Vehicle 0 0% | o 0% | o 0% | 4| s7% | o 0% | 4 25%
Total 1 | 100% 3 | 100% 2 | 100% 7 | 100% 3 | 100% | 16 100%
Accident Severity
Property Damage Only (PDO) 1 100% 1 33% 0 0% 4 57% 1 33% 7 44%
Injury/Non-Fatal 0 0% 2 66% 2 100% 3 43% 2 67% 9 56%
Total 1 100% 3 100% 2 100% 7 100% 3 100%| 16 100%
Contributing Circumstance
Following Too Close 0 0% 0 0% 1 50% 1 14% 0 0% 2 13%
Driver Inattention 0 0% 2 67% 0 0% 0 0% 2 67% 4 25%
Excess Speed/Too Fast for Conditions 0 0% 1 33% 1 50% 1 14% 0 0% 3 19%
Improper Driving 1 100% 0 0% 0 0% 4 57% 0 0% 5 31%
Alcohol 0 0% 0 0% 0 0% 1 14% 1 33% 2 13%
Total 1 100% 3 100% 2 100% 7 100% 3 100% 16 100%
It can be observed that the number of crashes at the intersection is relatively low for the
five-year analysis period. Additional pertinent crash statistics are:
= The dominant type of crash was Fixed Object, Left Turn, and Other Vehicle
representing 75% among all crash types.
= The percentage of PDO and Injury was 44% and 56%, respectively.
* The dominant contributing circumstances were Driver Inattention, Excessive
Speed, and Improper Driving.
The number of crash occurrences at the intersection among the sample years was small and
has limited statistical significance in comparison to statewide crash characteristics within
the same years.
= Statewide injury crashes account for roughly 29% of total crashes. Crashes at the
NM 14/NM 536/Frost Road intersection are greater (44%) for injury crashes.
= The prevalent top contributing factors statewide in 2014 included driver
inattention, failure to yield right-of-way, and following too closely are comparable
to the study area where driver inattention, excess speed, and improper driving
contributed to most of the crashes.
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A summary of the crashes and collision diagram for this intersection is provided in Appendix
H.

3.7 Property Ownership and Right-of-Way
Existing right-of-way and property ownership for the NM 14/NM 536/Frost Road intersection are
shown in Appendix I. The efforts used to establish conditions for the intersection are listed below.

3.7.1  Property Ownership and Right-of-Way Research

= Researched NMDOT records for existing right-of-way maps.

= Researched property ownership through GIS information.

= |nvestigated additional survey information from the New Mexico State Highway
Department completed to re-establish right-of-way boundaries.

3.7.2 Mapping and Surveying

=  Surveyed readily-apparent right-of-way and property monuments.

= Reconciled existing right-of-way mapping with monuments to produce
approximate right-of-way limits and corridor alignment into right-of-way CADD
base file.

= Input GIS parcel line work to illustrate property lines not immediately adjacent to
right-of-way.

= Established project GPS control survey.

= Scaled ortho-photography and contour data to project GPS datum.

= Located readily-apparent right-of-way monuments.

= Located crossing drainage structures.

3.8 Drainage Conditions

Offsite drainage basins within the project area lie to the north and west of the intersection study
area and flow in a southeasterly direction toward the project area main outfall, the Armijo Arroyo.
Flows from onsite drainage basins are collected by curb inlets and are conveyed to the Armijo
Arroyo via segments of storm drain as no complete storm drain system exists within NM 14. A
drainage basin map and hydrologic analysis for the study area can be found in Appendix J. The
study area is well vegetated and erosion does not appear to be an issue.

Roadway drainage is collected by several existing curb drop inlets, and lateral pipes carry the
runoff to the crossing culverts. In general, the spacing of the inlets is adequate and it meets the
NMDOT design criteria. The existing inlet at the southern extent of the study area (eastside of
NM 14) is a transverse drop inlet that currently extends to the edge of the existing lane. This inlet
will be replaced with a series of Type | curb drop inlets with the mill and overlay project adjacent
to the study area. A map of the existing drainage infrastructure for the study area is included in
Appendix K.

The existing curb drop inlet located on the on-ramp from NM 536 onto the NM 14 appears to be
undersized and should be replaced with a Type lll inlet. The runoff from Basins E and F gets to
this inlet and the bypass flow crosses NM 14 super-elevated section just south of the ramp. The
bypass flow from this inlet eventually makes it to the transvers drop inlet at the south side of the
study area.

The existing drainage crossings within the study area range in size from 18" diameter to 30”
diameter. A couple of 12” diameter culverts convey flows under private driveways. For the most
part, the existing crossing culverts are in good condition and are adequately sized. To meet the
NMDOT minimum culvert size criteria, it is suggested that the smaller than 24” diameter culverts
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be replaced with larger ones. This should be evaluated during the design stage and all the existing
drainage issues identified can be accommodated without difficulty in the design process.

3.9 Utilities

Subsurface Utility Engineering Level D (records research) and Level C (visible above ground utility
features) were conducted within the study area. Utilities facilities within the study area were
identified by general location and owner with more precise location level conducted when this
project moves to the design phase. The approximate location of the utilities is shown in Appendix
L for the study area. Known utilities owners and facility types within the study area includes the
following:

= APS (Service Lines)

= Cedar Crest MDWC & SWA (Wastewater)

= Century Link (Telecommunications)

=  Century Link (Network)

=  Comcast (Cable TV)

= Entranosa Water & Waste water Association (Water / Wastewater)
=  Forest Park Property Owner's Co-op Association (Water)
=  NMDOT (ITS)

= NM Gas (Gas)

= QOld Sandia Park Svc Co-Op (Water)

= Plateau Telecommunications (Telecommunications)

= PNM (Electric)

= Sierra Vista South Coop (Utilities)

= Sierra Vista Mutual Domestic Association (Transmission)

3.10 Current and Future Transportation and Land Use Plans

2040 data sets were developed as baseline forecasts for the study area. Forecasts were based on
the 2040 Metropolitan Transportation Plan, which includes the regional anticipated
socioeconomic forecast, as well as any programmed roadway infrastructure projects. Output data
from the 2040 Metropolitan Transportation Plan are included in Appendix M.

Land use plans, including the North Highway 14 Sector Development Plan, identified potential
land use changes within the project area. The Sector Plan identified two main land use changes
including a Design Over Zone (DOZ) and the creation of a commercial zone. The goal of the Design
Overlay Zone is to promote physical elements that define the corridors unique character through
design standards. The creation of the commercial zone would allow property owners within
designated nodes and centers to apply for newly creates zones.

3.10.1 2040 No Build Operational Analysis

Intersection traffic volumes were developed utilizing the model output from the 2040
Metropolitan Transportation Plan Model developed by MRCOG, for accessing future traffic
operations. Unsignalized intersection analysis methodologies were utilized using the 2016
Highway Capacity Software and the project peak-hour turning movement count data that
were calculated using the FRATAR method (Appendix N). The average delay and LOS for
each approach are shown in Table 3-6. The intersection output reports are provided in
Appendix O.
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Table 3-6: 2040 Existing Intersection Operations Summary

Period

NM 14 NM 536 Frost Road

Northbound Southbound Eastbound Westbound
Left Turn Left Turn Left Turn/Thru Right Turn Left Turn/Thru Right Turn
Delay Delay Delay Delay Delay Delay

LOS LOS LOS LOS LOS LOS
(sec/veh) (sec/veh) (sec/veh) (sec/veh) (sec/veh) (sec/veh)

AM Peak

10.5 B 7.7 A 22.9 C 12.7 B 1343 F 9.3

PM Peak

9.1 A 8.9 A 23.0 C 10.6 C 113.6 F 11.2 B

Notable operational conditions and observations for the 2040 No Build scenario include the
following:

= The westbound shared left turn/thru lane does not operate at an acceptable level
of service during both peak hours.

A Peak Hour signal warrant assessment was completed for the2040 intersection volumes.
The AM and PM Peak Hours both met the minimum threshold for the warrant when both
the full volume and right-turn reduction scenarios were evaluated. Summary worksheets
documenting the evaluation of the peak hour volume warrant are included in Appendix P.

3.11 Environmental Conditions

Existing environmental conditions within the project area were assessed with the primary
objective to identify conditions that warrant consideration as alternatives are being developed
and evaluated. Existing conditions are identified based on review of existing data and records and
are organized below into the categories of community and economic resources, natural
resources, cultural resources, and other considerations.

3.11.1 Community and Economic Resources

Community facilities identified within and near the project area include schools, churches,
and emergency response providers. Economic considerations include displacement of
businesses, changes in access to businesses, or changes in employment. Demographic
characteristics of the population were also identified within proximity of the project area.
Finally, existing planning documents were assessed to ensure this project is consistent with
all adopted plans and policies.

Nearby community facilities include the fire department and post office along Frost Road
as well as the community center, church, and elementary and high school adjacent to the
north end of the project. Local businesses in the area include the Shell Gas Station, a
restaurant, mechanic shop, and an additional business along NM 14 just south of the NM
536/Frost Road intersection. Maintaining appropriate access to these businesses and
facilities during and after construction will be a project goal.

Data from the US Census Bureau was reviewed to characterize the economic and
demographic make-up of the area. The demographic research shows that all the Census
Designated Places (CDPs) and Block Groups (BGs) in the study area have a higher per capita
income and lower unemployment and poverty rates compared the State of New Mexico
and Bernalillo County. Additional pertinent census data includes:

= CDPs and BGs in the project area have a slightly lower number of people under the
age of 18 when compared to the State and County.

= CDPs and BGs in the project area have a higher number of people over 65, Tract
38.03 BG 2 having more than twice the State or County.
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= CDPs and BGs in the project area generally have a lower percentage of minorities
and families living below the poverty level when compared to the State or County.

Overall, the demographics indicate that minorities and low-income families would not be
affected by the current project.
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Figure 3-8: Vicinity Map and Block Groups
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= Table 3-7: Census Data Summary
. Bernalillo San. Sandia Park | Tract 38.03 | Tract 38.03 | Tract 38.04 | Tract 38.05
New Mexico Antonito
County CDP CDP BG1 BG 2 BG1 BG1
Total Population 2,084,117 673,943 952 105 2,196 841 2,436 1,200
Income
Unemployed 5.7% 5.5% 2.6% 0.0% 4.5% 1.6% 1.1% 2.4%
Per Capita Income $24,012 $26,765 $42,394 $54,119 $37,111 $62,150 $35,362 $38,713
Households Below 19.1% 17.6% 4.8% 10.9% 5.0% 6.2% 0.3% 9.3%
Poverty
Race
Black or African 2.1% 3.0% 0.0% 0.0% 0.5% 0.0% 15% 0.0%
American
Amerian Indian & 9.1% 45% 0.0% 0.0% 0.0% 0.0% 0.1% 0.3%
Alaska Native
Asian 1.4% 2.3% 3.7% 0.0% 0.4% 0.0% 1.6% 0.0%
Some Other Race 10.9% 14.1% 6.6% 0.0% 0.4% 5.9% 1.6% 0.2%
Two or More Races 3.3% 4.2% 7.6% 0.0% 1.5% 3.3% 13.1% 1.7%
Ethnicity
Non-Hispanic 52.6% 51.3% 84.1% 100.0% 82.9% 76.7% 74.5% 72.9%
Hispanic 47 4% 48.7% 15.9% 0.0% 17.1% 23.3% 25.5% 27.1%
Limited English 5.4% 4.6% 0.0% 0.0% 23% 22% 0.5% 0.0%
P g Households
Age
Under 18 24.3% 23.2% 22.4% 0.0% 17.6% 10.3% 21.8% 17.6%
Over 65 14.7% 13.6% 18.6% 14.3% 17.6% 31.7% 20.1% 15.6%
Adopted long-range planning documents for the area include the Futures 2040
Metropolitan Transportation Plan, and the Context-Sensitive Design Approach for Scenic
Byways in New Mexico.
Pertinent elements of the Futures 2040 Metropolitan Transportation Plan include:
= Arural character should be preserved in undeveloped areas of Bernalillo County.
= In developing locations, growth should be balanced with the rural character.
= Development in the East Mountains should consider impacts to native wildlife
habitat.
Pertinent elements of the Context-Sensitive Design Approach for Scenic Byways in New
Mexico include:
=  Gateway treatments at the NM 14/NM 536/Frost Road intersection
= Consideration of a roundabout at NM 14/NM 536/Frost Road intersection
=  Stone facing for structures
= Corten guardrail
=  Special signing, lighting, and vegetation
=  Multi-modal facilities
Elements of these plans will be considered for implementation within the project limits,
based on their feasibility and the project budget.
3.11.2 Natural Resources
The project area is located along NM 14 on the east side of the Sandia Mountains.
Immediately adjacent to the roadway, much of the project setting consists of developed
lands, to either side of which is mountainous habitat with a limestone bedrock covered in
light red to dark brown silty soil. Vegetation includes Pifion, juniper, ponderosa pine,
Gamble’s oak, prickly pear, cholla, yucca, and grasses. Additionally, east/west-oriented
intermittent drainages are located at the north and south ends of the project area.
Natural resource considerations for the project area include general wildlife habitat,
endangered species, surface water, and floodplains. The US Fish and Wildlife Service’s
Information for Planning and Conservation (IPaC) website identified no designated critical
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habitat for threatened or endangered species within the project area. There is however, a
substantial amount of nesting habitat for birds protected by the Migratory Bird Treaty Act
and the Bald and Golden Eagle Protection Act. As such, impacts to wildlife and nesting bird
habitat should be considered when evaluating alternatives.

Per the National Wetland Inventory there are no known wetlands within the project area,
although intermittent streams are located at the south and north ends. Any roadway work
within these drainages would likely require a permit under Section 404 of the Clean Water
Act as administered by the Corps of Engineers. Additionally, the Federal Emergency
Management Agency (FEMA) has identified no designated flood hazards within the project
area.

3.11.3 Cultural Resources

Cultural resources are afforded protection under various federal and state laws and
generally refer to archaeological sites, historic buildings, or other objects that represent
human activity.

Review of the Archaeological Records Management Section (ARMS) database shows that
within NM 14 the project area has been surveyed for cultural resources while NM 536 and
Frost Road have not. Two archaeological sites are located near the west and north sides of
the intersection and possibly extend into the project area. Additionally, the historic San
Antonito Church and cemetery are located just north of the intersection, within the project
area. The church and cemetery are listed on the National Register of Historic Places (NRHP).

These cultural resources may also qualify for protection under Section 4(f) of the
Department of Transportation Act. This section states that Section 4(f) properties may not
be used for transportation purposes unless there are no other feasible and prudent
alternatives and all possible planning to minimize harm to the properties has been
completed. Potential impacts to the archaeological sites, cemetery, and church should be
avoided if possible.

3.11.4 Other Environmental Considerations

Additional environmental considerations include hazardous materials, air quality, and
traffic noise. A preliminary investigation of hazardous materials using the Environmental
Protection Agency (EPA) EnviroMapper database shows one location at the west end of the
project area that currently reports to the EPA. Additional investigations, coordinated
through the Environmental Geology Section, will likely be needed if ground disturbance
from construction is deeper than 2 ft. or if right-of-way is required in this area.

While Bernalillo County has been under maintenance for carbon monoxide pollution since
the 1990’s, no violations of the National Ambient Air Quality Standards have occurred in
several years. Further, the Albuquerque metropolitan area is the center of county-wide air
quality concerns and the air quality within more rural portions of the county, such as along
NM 14, is generally considered to be good.

Any significant adjustment to the roadway alignment could qualify as a Type | project under
FHWA policy and would require analysis of traffic noise and abatement in accordance with
23 CFR 772-Procedures for Abatement of Highway Traffic Noise and Construction Noise.
Several noise-sensitive receptors are located throughout the project area. Therefore, if
noise impacts occur, mitigation would need to be considered and implemented if found to
be prudent and feasible. This analysis will be conducted during the environmental
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documentation phase of the project and is not anticipated to present a major challenge as
the project advances.
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4. PROJECT ALTERNATIVES AND EVALUATION

4.1 Introduction

The existing intersection configuration in addition to future predicted growth, driver confusion,
lack of ADA/PROWAG compliant facilities, and access spacing deficiencies are the needs that can
be addressed at the NM 14/NM 536/Frost Road intersection.

Potential project alternatives that meet the purpose and need were identified in a collaborative
effort involving the NMDOT Project Team. The alternatives are being evaluated with an iterative
screening process that follows the NMDOT Location Study Procedures. The process is intended to
eliminate alternatives that do not meet the purpose and need or are otherwise not feasible and
identify alternatives that best meet the defined purpose and need of the project. As the basis for
the screening analysis, quantitative and qualitative criteria were developed to aid in the
evaluation.

This section provides a detailed analysis of the No Build Alternative and five (5) Build Alternatives,
based upon design criteria with input received from the agency coordination and public
involvement process. The final step in the process will be proceeding with the preferred
alternative through environmental clearance and into project design.

This section describes the criteria used to identify and evaluate the alternatives, the potential
alternatives that were identified, and the results of the screening process.

4.2 Alternatives Identification and Initial Screening Analysis
4.2.1  Assumptions and Design Criteria

Various design criteria were used to lay out the project alternatives. The criteria came from
the American Association of State Highway and Transportation Officials (AASHTO) Policy on
the Geometric Design of Highways and Streets (2011) and discussions with the NMDOT
Project Team. The design speed is 45 mph. The minimum horizontal centerline curve radius
is 8,650 feet, assuming the roadway has a normal crown with 2 percent cross slopes.

4.2.2 Description of Alternatives

As stated in Section 1.3, the project is needed to address operational and access deficiencies
as well as match driver expectation of the surrounding roadway network at the NM 14/NM
536/Frost Road intersection. Alternatives were identified by the Project Team, which
included representatives of NMDOT and were refined with input from the Public through
public outreach. A description of each alternative is provided below.

= No Build — Leave the existing intersection in place and continue to maintain it,
without any changes.

= Alternative 1A (Figure 4-1) — Split Intersection: Split NM 14/NM 536/Frost Road into
two separate intersections, NM 536 will intersect NM 14 south of Frost Road in
conventional stop controlled intersections.

= Alternative 1B (Figure 4-2) — Split Intersection with High-T: Split NM 14/NM
536/Frost Road into two separate intersections, NM 536 will intersect NM 14 south
of Frost Road. The NM 14/NM 536 intersection would be a conventional stop
controlled intersection and NM 14/Frost Road would be a High-T intersection.
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= Alternative 2 (Figure 4-3) — South Realighment: NM 536 and Frost Road would be
aligned to intersect NM 14 to the south at a two-way stop controlled intersection.

= Alternative 3 (Figure 4-4) — North Realignment: NM 536 would realign to the north
to intersect NM 14 at the Frost Road intersection at a two-way stop controlled
intersection.

= Alternative 4 (Figure 4-5) — Roundabout: NM 536 and Frost Road would be
realigned to intersect NM 14 at a single roundabout intersection.

The horizontal curve deficiency can be addressed though all of the Build Alternatives
through the introduction of superelevation within the project area to NM 14.

4.2.3  Evaluation Factors for the Initial Screening

The first level screening is a high-level evaluation intended to select alternatives for further
detailed analysis. The primary evaluation factors will be measured against the No Build
scenario to complete a comparative evaluation and are described below.

Meets Purpose and Need

The alternatives will be evaluated in terms of how well they satisfy the project purpose and
need. The criteria include:

= A new intersection layout that will accommodate traffic needs and match driver
expectation of the surrounding roadway network.

= Design in accordance with appropriate NMDOT and design standards.

= Access for motor vehicles, bicycles, and pedestrians.

= Consistency with adopted transportation plans and policies.

Existing plans include the 2040 MTP, the STIP, and the New Mexico Department of
Transportation Context-Sensitive Design Approach for Scenic Byways in New Mexico.
Proposed projects along NM 14 adjacent to the study area include pavement rehabilitation
between Mile Posts 0 and 6 and slope stabilization near Mile Post 3.5.

Traffic Operations

Intersection traffic operations can be qualitatively measured by the Level of Service (LOS)
and volume-to-capacity (v/c) ratio. As discussed in 3.6 Traffic Operations, the desirable
performance goal is LOS C or better. This evaluation factor will compare the alternatives in
terms of meeting existing and projected 2040 traffic demands identified in the 2040 MTP.

Safety

This evaluation factor will assess how well each alternative addresses roadway, pedestrian,
and bicycle safety within the intersection. Potential new risks will also be identified.

Constructability

NM 14 is a minor arterial roadway, and NM 536 and Frost Road are both major collector
roadways. Disruptions to the flow of traffic can cause lost productivity, wasted fuel, and
inconvenience. NM 14, Frost Road, and NM 536 are the major roadways serving emergency
responders such as medical, police, and fire personnel who rely on them to access locations
on either side of the canyon. Traffic disruptions on NM 14, NM 536, or Frost Road could
delay emergency response and increase risks for the community. Also, work zones are
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hazardous for construction personnel and the public. The risks are generally proportional
to the duration of construction. This evaluation factor will assess the impacts of
construction related to movement along the NM 14, NM 536, and Frost Road corridors.

Right-of-Way Needs

Realignment of NM 536 and Frost Road was considered and would require acquisition of
right-of-way. This evaluation factor will quantify the right-of-way needs of each alternative.

Driveway Access

Desirable access spacing is outlined in the NMDOT SAMM by roadway classification.
Alternatives will be assessed with respect to location of access points (existing or relocated)
and overall compliance with the SAMM along NM 14.

Multi-Modal Facilities

A desire to maintain and improve pedestrian and bicycle multi-modal facilities have been
identified within the intersection limits. This factor will identify the impact of each
alternative on these multi-modal facilities.

Seasonal Maintenance

Snowfall in the East Mountains requires seasonal maintenance during the winter months to
keep the roadway traversable. This evaluation factor will access the feasibility of completing
the necessary seasonal maintenance of each alternative.

Cost

Major project costs include the construction cost for the roadway, infrastructure, and right-
of-way acquisition. For the initial screening, preliminary costs are useful to provide order-
of-magnitude comparisons of the alternative concepts. Costs were based upon NMDOT
unit bid prices for major work categories for each alternative and were completed at a
scoping level. Itis anticipated that utility impacts will be minimal for each of the alternatives
within the study area.

Environmental
Environmental impacts were considered in terms of:

= |mpacts to wildlife and nesting bird habitat
= Consistency with adopted plans and policies
® |mpacts to cultural resources and Section 4(f) properties

Habitat concerns are more pronounced on the south side of the road where the project
area generally connects to more open and undeveloped space. The area on the north side
of the intersection is more developed and fragmented. Therefore, potential habitat impacts
were evaluated based on how the proposed alternative would affect the areas on the south
side of the intersection.

The Futures 2040 Metropolitan Transportation Plan calls for compatibility with rural
character and balancing areas of growth with rural character. Context-Sensitive Design
Approach for Scenic Byways in New Mexico calls for a gateway treatment, various aesthetic
treatments, and the consideration of a roundabout.
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Cultural resources include two archaeological sites documented on the west side of the
intersection as well as the historic church and cemetery. Only newly disturbed ground
surface would potentially impact the archaeological sites; however, the church is listed on
the NRHP and, while no physical impacts are anticipated, changing the intersection
configuration could affect its historic setting. Therefore, alternatives were evaluated in
terms of how much new disturbance would be anticipated in areas near the archaeological
sites and how they would affect the setting near the church. The possibility of adverse
effects under Section 106 of the National Historic Preservation Act or potential uses of the
property under Section 4(f) would need to be further evaluated during the Phase IC
documentation.
4.3 Evaluation of Alternatives
4.3.1  No Build Alternative
The No Build Alternative serves as a base condition in which the NM 14/NM 536/Frost Road
intersection would remain as it is today with no improvements made to the intersection or
within the project area.
Meets Purpose and Need
The No Build Alternative does not meet the project purpose and need statement. Without
improvements, existing access deficiencies along NM 14 as well as operational deficiencies
eastbound and westbound will be maintained. Additionally, pedestrian modes of travel will
not be accommodated satisfactorily due to lack of ADA compliance on the existing multi-
modal facility.
Traffic Operations
Without improvements, operational performance will continue to degrade over time as
regional development occurs as identified in the previous section.
Safety
There will be no improvements and the status quo will be maintained. Though the overall
crash rate is currently low, deficient criteria identified in the existing conditions assessment
will not be addressed with the No Build Alternative.
Constructability
This alternative does not include new construction, all facilities are maintained on NM 14,
NM 536, and Frost Road.
Right of Way Needs
There would be no right-of-way impacts with this alternative.
Driveway Access
Without improvement, the access spacing deficiencies will be maintained.
Multi-Modal Facilities
This alternative will not impact multi-modal facilities. Additionally, pedestrian modes of
travel will not be accommodated satisfactorily due to lack of ADA compliance on the existing
multi-modal facility.
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Seasonal Maintenance

Snow removal will not be changed. The existing raised medians within the study area have
been identified as an issue for the snow plows to work around.

Cost

With no construction costs, the cost of this alternative will be limited to maintenance costs
of the existing facility.

Environmental

The No Build alternative would have no environmental impacts to habitat or cultural
resources. The No Build alternative would be consistent with maintaining the rural
character of the area in accordance with the Futures 2040 Metropolitan Transportation
Plan, however, this alternative would not accommodate for scenic byway treatments in
accordance with Context-Sensitive Design Approach for Scenic Byways in New Mexico.

4.3.2 Alternative 1A: Split Intersection

The Split Intersection alternative would modify the existing intersection with multiple NM
536 access points to a split condition where NM 536 would intersect NM 14 opposite to the
Shell Gas Station gas station driveway creating a two-way stop controlled intersection. The
four access points of NM 536 would be combined to one approach. Frost Road would
maintain its alignment and intersect NM 14 at its current location. The intersection would
now be a T-intersection with stop control maintained on Frost Road. There would be
approximately 650-feet between the NM 536 and Frost Road intersections.

Meets Purpose and Need

The Split Intersection Alternative partially meets the project purpose and need statement.
With the proposed intersection alternative:

= Traffic operations will be improved from the existing condition; however, the Frost
Road approach will fail in the 2040 scenario.

= Driver expectation issues are addressed by clarifying the intersection decision
making location.

= The spacing between intersections, though improved, will not meet the NMDOT
SAMM criteria.

=  Multi-modal facilities can be accommodated to meet current design standards.

Traffic Operations

Future travel demand necessitates change to achieve acceptable operations within the
study area. Operational performance will continue to degrade over time as regional
development occurs without improvements. The average delays and LOS for the
intersections at NM 536 and Frost Road are shown in the table below for the Split
Intersection alternative. The intersection output reports are provided in Appendix Q.
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Table 4-1: Intersection Operations Summary — Existing Volumes Split Intersection

AM Peak Hour PM Peak Hour
Intersection Delay v/c Delay v/c
(sec/veh) | Ratio t0s (sec/veh) | Ratio t0s
NM 14/NM 536
Northbound Left 8.4 0.04 A 8.3 0.07 A
Southbound Left 7.8 0.02 A 8.3 0.02 A
Eastbound Left 18.2 0.06 C 20.3 0.06 C
Eastbound Thru/Right 10.8 0.06 B 11.2 0.07 B
Westbound Left/Thru/Right 13.1 0.10 B 19.8 0.20 C
NM 14/Frost Road
Southbound Left 8.0 0.05 A 8.8 0.14
Westbound Left 17.6 0.40 C 21.1 0.31 C

Table 4-2: Intersection Operations Summary — 2040 Volumes Split Intersection (Unsignalized)

AM Peak Hour PM Peak Hour
Intersection Delay v/c Delay v/c
(sec/veh)| Ratio tos (sec/veh) Ratio tos
NM 14/NM 536
Northbound Left 10.6 0.13 B 9.1 0.10 A
Southbound Left 7.6 0.02 A 8.2 0.03 A
Eastbound Left 38.9 0.09 E 43.2 041 E
Eastbound Thru/Right 16.3 0.24 C 13.6 0.17 B
Westbound Left/Thru/Right 31.6 0.29 D 22.9 0.25 C
NM 14/Frost Road
Southbound Left 8.0 0.08 A 9.4 0.17 A
Westbound Left 93.7 1.05 F 81.0 0.85 F

Notable operational conditions and observations for the Split Intersection Alternative for
the existing and 2040 scenarios include the following:

= All operations function at acceptable level of service during AM and PM peak hours
in existing conditions.

= |n 2040, there are failures for the eastbound and westbound movement at the NM
536/Frost Road intersection. Each of these movements are low volume.

= |n 2040, the westbound left-turn movement at the NM 14/Frost Road intersection
fails. Frost Road is a high-volume approach making this failure significant.

The NM 14/Frost Road intersection meets the Peak Hour signalization warrant (Appendix
R) in 2040. A summary of the signalized operations of the NM 14/Frost Road intersection
is shown below.

Table 4-3: Intersection Operations Summary — 2040 Volumes Split Intersection (Signalized)

Northbound Southbound Westbound Overall
Intersection Delay Delay Delay Delay Max
LOS LOS LOS LOS
(sec/veh) (sec/veh) (sec/veh) (sec/veh) | v/c Ratio
NM 14/Frost Road
AM Peak 121 B 18.3 B 7.8 A 133 0.55 B
PM Peak 14.8 B 17.3 B 7.1 A 14.1 0.7 B
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With a traffic signal, the NM 14/Frost Road intersection operates at an acceptable level of
service for the 2040 scenario.

Safety
Safety benefits of this alternative include:

= |mproved driver expectation for where decision points occur.
= Reduced number of conflict points for turning vehicles.

The Split Intersection alternative improves driver expectation by reducing the number of
intersections. The existing intersection is spread over the length of approximately 865-feet
with five intersection access points. By consolidating these points of access to two, driver
will more clearly understand where to access NM 536 and where to access Frost Road.
Alleviating driver confusion over where to access either roadway will improve safety
through the corridor.

A second byproduct of reducing the number of intersections to two is that it reduces the
number of conflict points from 39 with the existing configuration to 30 conflict points with
the split intersection. Fewer conflict points should result in a safer intersection.

Constructability

The Split Intersection alternative would require construction that impacts all three
roadways of the intersection

Improvements on NM 14 would largely be straight forward. It is anticipated that full
reconstruction of the corridor would be completed to address the deteriorating pavement
in the study area. Reconstruction of the medians would be needed to modify access. It is
anticipated that these improvements can be made within the existing roadway prism
through internal and external lane closures. Maintaining full access, though single lane in
each direction, should be feasible during construction. Any drainage or pedestrian
improvements could be made with simple lane closures to NM 14.

Improvements to NM 536 should be easily accommodated due to the multiple existing
access points to NM 14 that currently exist. The new alignment for NM 536 could be
constructed while detour traffic is moved to one of the other existing approaches of NM
536 that intersect NM 14,

Improvements to Frost Road would require widening and general reconstruction while
maintaining the current roadway alignment. There is adequate width to maintain a single
lane in each direction along Frost Road during construction though this will limit the
capacity of Frost Road which already has capacity concerns during the peak periods.

Right of Way Needs
There would be no right-of-way impacts for this alternative.
Driveway Access

The Split Intersection alternative layout results in two unsignalized intersections: NM
14/NM 536 and NM 14/Frost Rd. The proposed spacing along NM 14 between the
intersections is 655-feet which does not meet the criteria established by SAMM. However,
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the number of intersections within the study area is reduced, resulting in an overall
improved condition.

Multi-Modal Facilities

Existing multi-modal facilities will benefit from the proposed roadway improvements of this
alternative. The improvements would result in a trail with an improved paved surface and
compliance with ADA and PROWAG guidelines. In addition, bike lanes or widened shoulders
could be added to NM 14 through the intersection to better accommodate the heavy bike
traffic that currently utilizes the corridor.

Seasonal Maintenance

The Split Intersection alternative would largely maintain the status quo for the intersection
with respect to snow removal. Raised medians along the corridor would remain however
there would be a small benefit through the reduction in access points that would result in
fewer points for the snow plows to have to negotiate and clear.

Cost

The estimated construction cost of the Split Intersection Alternative is $2,700,000. It should
be noted that the NM 14/Frost Road intersection will not need to be signalized currently,
but will likely warrant signalization around 2027 (assuming linear growth). The cost of the
construction of a traffic signal would be an additional $250,000.

Environmental

The Split Intersection alternative would have minimal environmental impacts to habitat and
cultural resources. The Split Intersection alternative would not disturb any habitat as this
alternative is like the existing intersection configuration. The Split Intersection alternative
would move Frost Road slightly closer to the church but would have no impact to cultural
resources.

The Split Intersection alternative would be consistent with maintaining the rural character
of the area in accordance with the Futures 2040 Metropolitan Transportation Plan and
would accommodate several scenic byway design treatments in accordance with Context-
Sensitive Design Approach for Scenic Byways in New Mexico.

4.3.3 Alternative 1B: Split Intersection with High-T

The Split Intersection alternative with High-T alternative is like the Split Intersection
Alternative (Alternative 1A) and would modify the existing intersection with multiple NM
536 access points to a split condition where NM 536 would intersect NM 14 adjacent to the
intersection creating a two-way stop controlled intersection. The four access points of NM
536 would be combined to one approach. However, Frost Road would maintain its
alignment and intersect NM 14 at its current location but in a High-T configuration. The
intersection would also narrow southbound through traffic to a single lane (outside lane)
north of the intersection while maintaining the inside lane as an exclusive left-turn lane for
traffic turning from Frost Road. This configuration allows for traffic turning from Frost Road
to only identify gaps in northbound through and southbound left-turning traffic to negotiate
the intersection. This should allow for improved operations because traffic is less
restrictive. The NM 14/Frost Road intersection would remain stop controlled at the Frost
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Road approach. There would be approximately 650-feet between the NM 536 and Frost
Road intersections

Meets Purpose and Need

The Split Intersection Alternative with High-T partially meets the project purpose and need
statement. With the proposed intersection alternative:

= Traffic operations will be improved from the existing and 2040 conditions.

= Driver expectation issues are addressed by clarifying the intersection decision
making location

= The spacing between intersections, though improved, will not meet the NMDOT
SAMM criteria

=  Multi-modal facilities can be accommodated to meet current design standards.

Traffic Operations

Future travel demand necessitates change to achieve acceptable operations within the
study area. Operational performance will continue to degrade over time as regional
development occurs without improvements. The average delays and LOS for the split
intersections at NM 536 and Frost Road are shown in the table below for the Split
Intersection with High-T alternative. The intersection output reports are provided in
Appendix S.

Table 4-4: Intersection Operations Summary — Existing Volumes Split Intersection with High-T

AM Peak Hour PM Peak Hour
Intersection Delay v/c L0S Delay v/c L0S
(sec/veh) | Ratio (sec/veh) | Ratio
NM 14/NM 536
Northbound Left 8.4 0.04 A 8.3 0.07 A
Southbound Left 7.8 0.02 A 8.3 0.02 A
Eastbound Left 18.2 0.06 C 20.3 0.06 C
Eastbound Thru/Right 10.8 0.06 B 11.2 0.07 B
Westbound Left/Thru/Right 131 0.10 B 19.8 0.20 C
NM 14/Frost Road
Southbound Left 8.0 0.05 A 8.8 0.14 A
Westbound Left 135 0.31 B 15.9 0.23 C

Table 4-5: Intersection Operations Summary — 2040 Volumes Split Intersection with High-T

AM Peak Hour PM Peak Hour
Intersection Dela v/c Dela v/c
v / LOS v / LOS
(sec/veh)| Ratio (sec/veh) Ratio
NM 14/NM 536
Northbound Left 10.6 0.13 B 9.1 0.10 A
Southbound Left 7.6 0.02 A 8.2 0.03 A
Eastbound Left 38.9 0.09 E 43.2 041 E
Eastbound Thru/Right 16.3 0.24 C 13.6 0.17 B
Westbound Left/Thru/Right 31.6 0.29 D 22.9 0.25 C
NM 14/Frost Road
Southbound Left 8.0 0.08 A 9.4 0.17 A
Westbound Left 23.0 0.68 C 30.7 0.55 D
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Notable operational conditions and observations for the Split Intersection with High-T
alternative for the existing and 2040 scenarios include the following:

= All operations function at acceptable level of service during AM and PM peak hours
in existing conditions.

= |n 2040, there are failures for the eastbound and westbound movement at the NM
14 and NM 536 intersection approaches. Each of these movements are low volume.

= |n 2040, the westbound left-turn movement at the NM 14/Frost Road intersection
fails in the PM Peak hour. Frost Road is a high-volume approach making this failure
significant.

The NM 14/Frost Road intersection does not meet the Peak Hour signalization warrant
(Appendix T) as a High-T intersection and therefore was not evaluated as such.

Safety
Safety benefits of this alternative include:

= |mproved driver expectation for where decision points occur.
=  Reduced number of conflict points for turning vehicles.

The Split Intersection with High-T alternative improves driver expectation by reducing the
number of intersections. The existing intersection is spread over the length of
approximately 865-feet with five intersection access points. By consolidating these points
of access to two, driver will more clearly understand where to access NM 536 and where to
access Frost Road. Alleviating driver confusion over where to access either roadway will
improve safety through the corridor.

A second byproduct of reducing the number of intersections to two is that it reduces the
number of conflict points from 39 with the existing configuration to 28 conflict points with
the split intersection with one of the intersections being a High-T. Fewer conflict points
should result in a safer intersection.

One limitation of the High-T intersection will be the need for a weave movement
southbound between Frost Road and NM 536. This weave is the result of the exclusive
protected westbound to southbound left-turn lane. The weave will occur when traffic
southbound on NM 14 weaves to the inside lane to turn into the Shell Gas Station
development at the NM 536 intersection or traffic from Frost Road seeks to get to the
outside lane on NM 14 to turn onto NM 536. The SAMM recommends an acceleration
length of 380-feet for a posted speed limit of 45mph. That would leave 485-feet of weave
distance for this movement that also would necessitate deceleration that the SAMM
recommends at 400-feet. That leaves approximately 85-feet for queuing and decision
making along southbound NM 14 based on SAMM criteria.

Constructability

The Split Intersection with High-T alternative would require construction that impacts all
three roadways of the intersection like Alternative 1A.

Improvements on NM 14 would largely be straight forward. It is anticipated that full
reconstruction of the corridor would be completed to address the deteriorating pavement
in the study area. Reconstruction of the medians would be needed to modify access. It is
anticipated that these improvements can be made within the existing roadway prism
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through internal and external lane closures. Maintaining full access, though single lane in
each direction, should be feasible during construction, though special consideration would
need to be made during the construction of the central portion of the NM 14/Frost Road
intersection due to the High-T configuration. Any drainage or pedestrian improvements
could be made with simple lane closures to NM 14.

Improvements to NM 536 should be easily accommodated due to the multiple existing
access points to NM 14 that currently exist. The new alignment for NM 536 could be
constructed while detour traffic is moved to one of the other existing approaches of NM
536 that intersect NM 14,

Improvements to Frost Road would require widening and general reconstruction while
maintaining the current roadway alignment. There is adequate width to maintain a single
lane in each direction along Frost Road during construction though this will limit the
capacity of Frost Road which already has capacity concerns during the peak periods.

Right of Way Needs
There would be no right-of-way impacts with this alternative.
Driveway Access

The Split Intersection with High-T alternative layout results in two unsignalized
intersections: NM 14/NM 536 and NM 14/Frost Rd. The proposed spacing along NM 14
between the intersections is 655-feet which does not meet the criteria established by
SAMM. However, the number of intersections within the study area is reduced, resulting
in an overall improved condition.

Multi-Modal Facilities

Existing multi-modal facilities will benefit from the proposed roadway improvements of this
alternative. The improvements would result in a multi-use trail with an improved paved
surface and compliance with ADA and PROWAG guidelines. In addition, bike lanes or
widened shoulders could be added to NM 14 through the intersection to better
accommodate the heavy bike traffic that currently utilize the corridor.

Seasonal Maintenance

The Split Intersection with High-T alternative would largely maintain the status quo for the
intersection with respect to snow removal. Raised medians along the corridor would
remain however there would be a small benefit through the reduction in access points that
would result in fewer points for the snow plows to have to negotiate and clear. However,
it is anticipated that the High-T configuration at the NM 14/Frost Road intersection would
require additional consideration.

Cost

The estimated construction cost of the Split Intersection Alternative with High-T is
$2,600,000.

Environmental

The Split Intersection with High-T alternative would have minimal environmental impacts
to habitat and cultural resources. The Split Intersection with High-T alternative would not

March 30, 2018 37

WA



l__ ! NM 14/NM 536/Frost Road EXISTING CONDITIONS
]
. i CN A301440 Evaluation of Alternatives
MMPOT
disturb any habitat as this alternative is like the existing intersection configuration. The
alternative would move Frost Road slightly closer to the church but would have no impact
to cultural resources.
The alternative would be consistent with maintaining the rural character of the area in
accordance with the Futures 2040 Metropolitan Transportation Plan and would
accommodate several scenic byway design treatments in accordance with Context-Sensitive
Design Approach for Scenic Byways in New Mexico.
4.3.4  Alternative 2: South Realignment
The South Realighment alternative would combine the western NM 536 approach to the
eastern Frost Road approach to intersect NM 14 at one intersection. Frost Road would be
realigned to the south approximately 250-feet south of the existing NM 14/Frost Road
intersection. Sandia Crest Road would be realigned to the alignment near the north-to-
west approach.
Meets Purpose and Need
The South Realignment Alternative partially meets the project purpose and need
statement. With the proposed intersection alternative:
= Traffic operations will not be improved from the existing and 2040 conditions,
unless a traffic signal were implemented.
= Driver expectation issues are addressed by clarifying the intersection decision
making location
= The spacing between intersections, would meet the NMDOT SAMM criteria
=  Multi-modal facilities can be accommodated to meet current design standards.
Traffic Operation
Future travel demand necessitates change to achieve acceptable operations within the
study area. Operational performance will continue to degrade over time as regional
development occurs without improvements. The average delays and LOS for the combined
intersection are shown in the table below for the South Alignment alternative. The
intersection output reports are provided in Appendix U.
Table 4-6: Intersection Operations Summary — Existing Volumes South Realignment
AM Peak Hour PM Peak Hour
Intersection Delay v/c e Delay v/c GR
(sec/veh)| Ratio (sec/veh) | Ratio
NM 14/NM 536/Frost Road
Northbound Left 7.9 0.03 A 8.1 0.06 A
Southbound Left 8.0 005 | A 8.8 014 | A
Eastbound Left 243 008 | ¢ 31.6 011 | D
Eastbound Thru 17.8 0.04 C 31.7 0.08 D
Eastbound Right 9.3 0.04 A 9.3 0.04 A
Westbound Left 26.7 0.53 D 38.7 0.47 E
Westbound Thru 11.6 0.29 B 12.2 0.07 B
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Table 4-7: Intersection Operations Summary — 2040 Volumes South Realignment (Unsignalized)

AM Peak Hour PM Peak Hour
Intersection Delay v/c L0S Delay v/c L0S
(sec/veh)| Ratio (sec/veh) | Ratio
NM 14/NM 536/Frost Road

Northbound Left 8.9 0.10 A 8.6 0.09 A
Southbound Left 8.0 0.08 A 9.4 0.17 A
Eastbound Left 40.0 0.10 E 429.1 143 F
Eastbound Thru 29.7 0.07 D 55.0 0.13 F
Eastbound Right 10.6 0.12 B 10.2 0.09 B
Westbound Left 489.5 1.96 F 420.4 1.66 F
Westbound Thru 12.8 0.14 B 16.8 0.34 C

Notable operational conditions and observations for the South Alignment Alternative for
the existing and 2040 scenarios include the following:

= There are operational deficiencies in the AM and PM Peak Hour for the existing
condition for the eastbound and westbound movements. The Frost Road volumes
are significant.

= There are operational deficiencies in the AM and PM Peak Hour for the 2040
condition for the eastbound and westbound movements. The Frost Road volumes
are high volume and the delay is significant. The NM 536 volumes are low but the
delay is significant.

The combined intersection meets the Peak Hour signalization warrant (Appendix V). A
summary of the signalized operations of the combined intersection is shown below.

Table 4-8: Intersection Operations Summary — 2040 Volumes South Realignment (Signalized)

Northbound Southbound Eastbound Westbound Overall
Intersection Delay Delay Delay Delay Delay Max
LOS LOS LOS LOS LOS
(sec/veh) (sec/veh) (sec/veh) (sec/veh) (sec/veh) | v/c Ratio
NM 14/NM536/Frost Road
AM Peak 16.2 B 18.1 B 3.4 A 9.0 A 13.8 0.56 B
PM Peak 1.1 B 16.1 B 79 A 7.6 A 13.0 0.7 B

With a traffic signal, the combined intersection operates at an acceptable level of service
for the 2040 scenario.

Safety
Safety benefits of this alternative include:

= |mproved driver expectation for where decision points occur.
= Reduced number of conflict points for turning vehicles.

The South Alignment alternative improves driver expectation by reducing the number of
intersections. The existing intersection is spread over the length of approximately 865-feet
with five intersection access points. By consolidating these points of access to two (the
combined intersection and the Shell Gas Station development entrance), driver will more
clearly understand where to access NM 536 and Frost Road. Alleviating driver confusion
over where to access either roadway will improve safety through the corridor.
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A second byproduct of reducing the number of intersections to two is that it reduces the
number of conflict points from 39 with the existing configuration to 33 conflict points with
the combined intersection.

Constructability
The South Realignment would require construction that impacts all three roadways.

Improvements on NM 14 would largely be straight forward. It is anticipated that full
reconstruction of the corridor would be completed to address the deteriorating pavement
in the study area. Reconstruction of the medians would be needed to modify access. Itis
anticipated that these improvements can be made within the existing roadway prism
through internal and external lane closures. Maintaining full access, though single lane in
each direction, should be feasible during construction. Any drainage or pedestrian
improvements could be made with simple lane closures to NM 14.

Improvements to NM 536 should be easily accommodated due to the multiple existing
access points to NM 14 that currently exist. The new alignment for NM 536 could be
constructed while detour traffic is moved to one of the other existing approaches of NM
536 that intersect NM 14.

Improvements to Frost Road should be accommodated maintaining the existing alignment
of Frost Road while constructing the new alignment. The construction of the new approach
could largely be accomplished off-line of existing roadway operations. It is anticipated that
construction of the new roadway will require up to 15-feet of fill that will be sloped at 3:1
from the shoulders to the existing ground along the new alignment.

Right of Way Needs

There would be a need to acquire right-of-way with the South Alignment alternative. The
alternative would result in impacting 3 private parcels and the acquisition of 5-acres of
property.

Driveway Access

The South Alignment alternative layout results in two unsignalized intersections: NM
14/Shell Gas Station development and NM 14/NM 536/Frost Road. The proposed spacing
along NM 14 between the two intersections is 400-feet which does not meet the criteria
established by SAMM. However, the number of intersections within the study area is
reduced, resulting in an overall improved condition.

Multi-Modal Facilities

Existing multi-modal facilities will benefit from the proposed roadway improvements of this
alternative. The improvements would result in a trail with an improved paved surface and
compliance with ADA and PROWAG guidelines. In addition, bike lanes or widened shoulders
could be added to NM 14 through the intersection to better accommodate the heavy bike
traffic that currently utilize the corridor.

Seasonal Maintenance

The South Alignment alternative would largely maintain the status quo for the intersection
with respect to snow removal. Raised medians along the corridor would remain however
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there would be a benefit through the reduction in access points that would result in fewer
points for the snow plows to have to negotiate and clear.

Cost
The estimated construction cost of the South Alignment Alternative is $4,100,000.
Environmental

The South Realignment alternative would have some environmental impacts to habitat and
cultural resources. The South Realignment alternative would reclaim 4.5 acres of habitat on
the west side of the intersection and would impact 6.8 acres of habitat along the new Frost
Road alignment. The South Realighnment alternative would move the intersection further
from the church.

The South Realignment alternative would be consistent with maintaining the rural character
of the area in accordance with the Futures 2040 Metropolitan Transportation Plan and
would accommodate several scenic byway design treatments in accordance with Context-
Sensitive Design Approach for Scenic Byways in New Mexico.

4.3.5 Alternative 3: North Realignment

The North Realignment alternative would combine the western NM 536 approach to the
eastern Frost Road approach to intersect NM 14 at one intersection. NM 536 would be
realigned to the north to intersect the NM 14/Frost Road intersection.

Meets Purpose and Need

The North Realignment Alternative partially meets the project purpose and need
statement. With the proposed intersection alternative:

= Traffic operations will not be improved from the existing and 2040 conditions,
unless a traffic signal were implemented.

= Driver expectation issues are addressed by clarifying the intersection decision
making location

= The spacing between intersections, though improved, will not meet the NMDOT
SAMM criteria

=  Multi-modal facilities can be accommodated to meet current design standards.

Traffic Operations

Future travel demand necessitates change to achieve acceptable operations within the
study area. Operational performance will continue to degrade over time as regional
development occurs without improvements. The average delays and LOS for the combined
intersection are shown in the table below for the North Alignment alternative. The
intersection output reports are provided in Appendix U.
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Table 4-9: Intersection Operations Summary — Existing Volumes North Realighment

AM Peak Hour PM Peak Hour
Intersection Delay v/c L0S Delay v/c L0S
(sec/veh)| Ratio (sec/veh) | Ratio
NM 14/NM 536/Frost Road

Northbound Left 7.9 0.03 A 8.1 0.06 A
Southbound Left 8.0 0.05 A 8.8 0.14 A
Eastbound Left 243 0.08 C 31.6 0.11 D
Eastbound Thru 17.8 0.04 C 31.7 0.08 D
Eastbound Right 9.3 0.04 A 9.3 0.04 A
Westbound Left 26.7 0.53 D 38.7 0.47 E
Westbound Thru 11.6 0.29 B 12.2 0.07 B

Table 4-10: Intersection Operations Summary — 2040 Volumes North Realignment (Unsignalized)

AM Peak Hour PM Peak Hour
Intersection Delay v/c e Delay v/c 63
(sec/veh)| Ratio (sec/veh) | Ratio
NM 14/NM 536/Frost Road

Northbound Left 8.9 0.10 A 8.6 0.09 A
Southbound Left 8.0 0.08 A 9.4 0.17 A
Eastbound Left 40.0 0.10 E 429.1 143 F
Eastbound Thru 29.7 0.07 D 55.0 0.13 F
Eastbound Right 10.6 0.12 B 10.2 0.09 B
Westbound Left 489.5 1.96 F 420.4 1.66 F
Westbound Thru 12.8 0.14 B 16.8 0.34 C

Notable operational conditions and observations for the North Alignment Alternative for
the existing and 2040 scenarios include the following:

= There are operational deficiencies in the AM and PM Peak Hour for the existing
condition for the eastbound and westbound movements. The Frost Road volumes
are significant.

= There are operational deficiencies in the AM and PM Peak Hour for the 2040
condition for the eastbound and westbound movements. The Frost Road volumes
are high volume and the delay is significant. The NM 536 volumes are low but the
delay is significant.

The combined intersection meets the Peak Hour signalization warrant (Appendix V). A
summary of the signalized operations of the combined intersection is shown below.

Table 4-11: Intersection Operations Summary — 2040 Volumes North Realignment (Signalized)

Northbound Southbound Eastbound Westbound Overall
Intersection Delay Delay Delay Delay Delay Max
LOS LOS LOS LOS LOS
(sec/veh) (sec/veh) (sec/veh) (sec/veh) (sec/veh) | v/cRatio
NM 14/NM536/Frost Road
AM Peak 16.2 B 18.1 B 3.4 A 9.0 A 13.8 0.56 B
PM Peak 11 B 16.1 B 7.9 A 7.6 A 13.0 0.7 B

With a traffic signal, the combined intersection operates at an acceptable level of service
for the 2040 scenario.

Safety
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Safety benefits of this alternative include:

= |mproved driver expectation for where decision points occur.
= Reduced number of conflict points for turning vehicles.

The North Alignment alternative improves driver expectation by reducing the number of
intersections. The existing intersection is spread over the length of approximately 865-feet
with five intersection access points. By consolidating these points of access to two (the
combined intersection and the Shell Gas Station development entrance), driver will more
clearly understand where to access NM 536 and Frost Road. Alleviating driver confusion
over where to access either roadway will improve safety through the corridor.

A second byproduct of reducing the number of intersections to two is that it reduces the
number of conflict points from 39 with the existing configuration to 33 conflict points with
the combined intersection.

Special consideration will need to be given to the NM 536 approach to the intersection.
Sight distance will be limited for southbound traffic coming around the horizontal curve in
addition to the guardrail and chain link fence obstructions in the northwest quadrant of the
intersection. The approach can be moved slightly to the south to better accommodate
visibility for vehicles.

Constructability
The North Realignhment would require construction that impacts all three roadways.

Improvements on NM 14 would largely be straight forward. It is anticipated that full
reconstruction of the corridor would be completed to address the deteriorating pavement
in the study area. Reconstruction of the medians would be needed to modify access. It is
anticipated that these improvements can be made within the existing roadway prism
through internal and external lane closures. Maintaining full access, though single lane in
each direction, should be feasible during construction. Any drainage or pedestrian
improvements could be made with simple lane closures to NM 14.

Improvements to NM 536 should be easily accommodated due to the multiple existing
access points to NM 14 that currently exist. The new alignment for NM 536 could be
constructed while detour traffic is moved to one of the other existing approaches of NM
536 that intersect NM 14,

Improvements to Frost Road would require widening and general reconstruction while
maintaining the current roadway alignment. There is adequate width to maintain a single
lane in each direction along Frost Road during construction though this will limit the
capacity of Frost Road which already has capacity concerns during the peak periods.

Right of Way Needs
There would be no right-of-way impacts with this alternative.
Driveway Access

The North Alignment alternative layout results in two unsignalized intersections: NM
14/Shell Gas Station development and NM 14/NM 536/Frost Road. The proposed spacing
along NM 14 between the intersections is 655-feet which does not meet the criteria
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established by SAMM. However, the number of intersections within the study area is
reduced, resulting in an overall improved condition.

Multi-Modal Facilities

Existing multi-modal facilities will benefit from the proposed roadway improvements of this
alternative. The improvements would result in a trail with an improved paved surface and
compliance with ADA and PROWAG guidelines. In addition, bike lanes or widened shoulders
could be added to NM 14 through the intersection to better accommodate the heavy bike
traffic that currently utilize the corridor.

Seasonal Maintenance

The North Alignment alternative would largely maintain the status quo for the intersection
with respect to snow removal. Raised medians along the corridor would remain however
there would be a small benefit through the reduction in access points that would result in
fewer points for the snow plows to have to negotiate and clear.

Cost
The estimated construction cost of the North Alignment Alternative is $3,100,000.
Environmental

The North Realighment alternative would have no environmental impacts to habitat and
cultural resources. The North Realignment alternative would reclaim 4.9 acres of habitat on
the west side of the intersection. The North Realighment alternative is the closest to the
existing intersection and would have no impact on the church.

The North Realighment alternative would be consistent with maintaining the rural character
of the area in accordance with the Futures 2040 Metropolitan Transportation Plan and
would accommodate several scenic byway design treatments in accordance with Context-
Sensitive Design Approach for Scenic Byways in New Mexico.

4.3.6 Alternative 4: Roundabout Intersection

The Roundabout Intersection alternative would combine the western NM 536 approach to
the eastern Frost Road approach in a roundabout intersection. Both NM 536 and Frost Road
would be realigned to accommaodate the new intersection configuration

Meets Purpose and Need

The Roundabout Alternative partially meets the project purpose and need statement. With
the proposed intersection alternative:

= Traffic operations will be improved from the existing and 2040 conditions.

= Driver expectation issues are addressed by clarifying the intersection decision
making location

= The spacing between intersections, though improved, will not meet the NMDOT
SAMM criteria

=  Multi-modal facilities can be accommodated to meet current design standards.
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Traffic Operations
Future travel demand necessitates change to achieve acceptable operations within the
study area. Operational performance will continue to degrade over time as regional
development occurs without improvements. The average delays and LOS for the
roundabout intersection are shown in the table below for the Roundabout alternative. The
intersection output reports are provided in Appendix W.
Table 4-12: Intersection Operations Summary — Existing Volumes Roundabout
Northbound Southbound Eastbound Westbound Overall
Intersection Delay 3 Delay 63 Delay 63 Delay 5 Delay 63
(sec/veh) (sec/veh) (sec/veh) (sec/veh) (sec/veh)
NM 14/NM 536/Frost Road
AM Peak 7.1 A 3.8 A 6.1 A 8.1 A 5.9 A
PM Peak 10.5 B 6.5 A 13.7 B 113 B 11.7 B
Table 4-13: Intersection Operations Summary — 2040 Volumes Roundabout
Northbound Southbound Eastbound Westbound Overall
Intersection Delay e Delay G Delay G Delay R Delay 53
(sec/veh) (sec/veh) (sec/veh) (sec/veh) (sec/veh)
NM 14/NM 536/Frost Road
AM Peak 8.9 A 6.3 A 47 A 12.7 B 8.6 A
PM Peak 76 A 3.7 A 93 A 73 A 7.4 A
With a roundabout, the combined intersection operates at an acceptable level of service
for the existing and 2040 scenario
Safety
Studies have shown that roundabouts are safer than traditional stop sign or signal-
controlled intersections. Roundabouts reduced injury crashes by 75 percent at
intersections where stop signs or signals were previously used for traffic control, according
to a study by the Insurance Institute for Highway Safety (IIHS). Studies by the IIHS and
Federal Highway Administration have shown that roundabouts achieve reductions in
collisions as summarized in the following figure.
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Figure 4-6: Roundabout Crash Reduction Summary
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There are several reasons why roundabouts help reduce the likelihood and severity of collisions:

= Low travel speeds — Drivers must slow down and yield to traffic before entering a
roundabout. Speeds in the roundabout are typically between 15 and 20 miles per
hour. The few collisions that occur in roundabouts are typically minor and cause
few injuries since they occur at such low speeds.

= No light to beat — Roundabouts are designed to promote a continuous, circular flow
of traffic. Drivers need only yield to traffic before entering a roundabout; if there
is no traffic in the roundabout, drivers are not required to stop. Because traffic is
constantly flowing through the intersection, drivers don't have the incentive to
speed up to try and "beat the light," like they might at a traditional intersection.

= One-way travel — Roads entering a roundabout are gently curved to direct drivers
into the intersection and help them travel counterclockwise around the
roundabout. The curved roads and one-way travel around the roundabout
eliminate the possibility for T-bone and head-on collisions.

The Roundabout Intersection alternative improves driver expectation by reducing the
number of intersections. The existing intersection is spread over the length of
approximately 865-feet with five intersection access points. By consolidating these points
of access to two (the roundabout intersection and the Shell Gas Station development
entrance), driver will more clearly understand where to access NM 536 and Frost Road.
Alleviating driver confusion over where to access either roadway will improve safety
through the corridor.

A second byproduct of reducing the number of intersections to two is that it reduces the
number of conflict points from 39 with the existing configuration to 28 conflict points with
the roundabout intersection.
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Constructability

The Roundabout Intersection would require the most significant reconstruction of the study
area impacting all three roadways. The roundabout will need to be constructed along the
existing NM 14 alignment.

During construction the bulk of the roundabout can be constructed to the west of the
existing NM 14 alignment while maintaining the two eastern lanes of NM 14. During
construction, NM 14 would need to be reduced to one lane in each direction on these lanes
as the roundabout is constructed to the west. Once the western portion of the roundabout
is complete, NM 14 traffic can be moved to the western side of the roundabout (single lane
in each direction) while the eastern side is completed.

Improvements to NM 536 should be accommodated with temporary widening of the east-
to-south leg of NM 516. The leg would need to be widened to accommodate two-way traffic
and would operate for the duration of construction. The new NM 536 leg of the roundabout
could be constructed offline not impacting operations of the temporary two-lane NM 536
to the south.

Improvements to Frost Road should be accommodated maintaining the existing alignment
of Frost Road while constructing the new alignment into the intersection. The existing NM
14/Frost Road intersection is largely north of the new roundabout. Frost Road could
intersect the eastern two-legs of NM 14 during construction maintaining operations of the
intersection. The new Frost Road leg of the roundabout could be constructed offline not
impacting operations of the existing two-lane Frost Road to the north.

Right of Way Needs

There would be a need to acquire right-of-way with the Roundabout Intersection
alternative. The alternative would result in impacting 2 private parcels and the acquisition
of 1.2-acres of property.

Driveway Access

The Roundabout alternative layout results in two unsignalized intersections: NM 14/Shell
Gas Station development and NM 14/NM 536/Frost Road roundabout. The proposed
spacing along NM 14 between the two intersections is 350-feet which does not meet the
criteria established by SAMM. However, the number of intersections within the study area
is reduced, resulting in an overall improved condition.

Multi-Modal Facilities

Existing multi-modal facilities will benefit from the proposed roadway improvements of this
alternative. The improvements would result in a trail with an improved paved surface and
compliance with ADA and PROWAG guidelines. In addition, the roundabout is designed to
accommodate bicycle traffic both within the roundabout as well as around it. Widened
shoulders through the rest of the study area could be added to NM 14 to better
accommodate the heavy bike traffic that currently utilize the corridor.

Seasonal Maintenance

A number of communities in snowy areas have installed roundabouts, including Howard,
Wisconsin; Montpelier, Vermont; and Vail, Colorado. Maintenance crews from these
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communities have indicated that while there is some initial adjustment in procedures for
snowplow crews, roundabouts generally present no major problems for snow removal. For
example, one truck will start on the truck apron and plow around the roundabout to the
outside, while another truck will plow each entry and exit, pushing the snow to the outside.
Roundabouts make it easier to turn snowplows as well.

Cost
The estimated construction cost of the Roundabout Alternative is $2,900,000.
Environmental

The Roundabout Intersection alternative would have some environmental impacts to
habitat and cultural resources. The Roundabout Intersection alternative would reclaim 4.5
acres of habitat on the west side of the intersection and impact 2.1 acres of habitat on the
new Frost Road alignment. The alternative would be the most substantial change to the
current condition and impact the geographical context of the church.

The Roundabout Intersection alternative would be consistent with maintaining the rural
character of the area in accordance with the Futures 2040 Metropolitan Transportation Plan
and would accommodate several scenic byway design treatments in accordance with
Context-Sensitive Design Approach for Scenic Byways in New Mexico.

4.4 Summary of Screening Evaluation

The findings of the analysis are summarized in the matrix in the following table. Findings were
color coded to indicate the practicality and feasibility of the alternatives relative to the evaluation
factors.

e /) -an advantage relative to the other alternatives

. - an advantage relative to the other alternatives with minor issues

° - an issue that could be unfavorable relative to other alternatives and would need to
be evaluated further

e b - negative finding that indicates the alternative would need to be further evaluated
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Table 4-14: Alternative Matrix

Evaluation Criteria

Criteria

No Build

Alternative 1

Split Intersection

Split Intersection with High T

Alternative 2

South Realignment

Alternative 3

North Realignment

Alternative 4

Roundabout

Consistency with
Purpose and Need

\1, e Does not meet Purpose and Need

e Meets Purpose and Need to some degree

/]\ e Meets Purpose and Need to some degree

e Meets Purpose and Need to some degree

e Meets Purpose and Need to some degree

0

e Meets Purpose and Need to some degree

Traffic Impacts
During Construction

/]\ e Maintenance of existing facility

e Lane closures and mobile operations for NM

14 and Frost Road
e Frost Road capacity will be limited

e Utilization of corridors proposed to be
closed on NM 536

e Lane closures and mobile operations for NM

14 and Frost Road
e Frost Road capacity will be limited

e Utilization of corridors proposed to be
closed on NM 536

e Lane closures and mobile operations for NM
14

e Utilization of corridors proposed to be
closed on NM 536

e New approach on Frost Road can be built
off-line

e Lane closures and mobile operations for NM

14 and Frost Road
e Frost Road capacity will be limited

o Utilization of corridors proposed to be
closed on NM 536

2

e Significant roadway reconstruction required

e Lane closures and mobile operations for NM
14
e Temporary widening required for NM 536

e New approach on Frost Road can be built
off-line

Right-of-Way

/[\ e No right-of-way needs

e No right-of-way needs

e No right-of-way needs

e Require 5 acres of right-of-way
e Impacts to 3 private parcels

e No right-of-way needs

e Require 1.2 acres of right-of-way
e Impacts to 2 private parcels

Traffic Operations

e Overall acceptable operations, but failures
on NM 536 and Frost Road

e Improved traffic flow/operations

e Overall acceptable operations in existing
conditions

e Failures on NM 536 and Frost Road in 2040
conditions

e Signal is warranted for future volumes

e Improved traffic flow/operations

e Overall acceptable operations in existing

conditions
e Failures on NM 536 and Frost Road in 2040

conditions

e Operation deficiencies in existing and 2040
conditions

e Signal is warranted for current and future
volumes

e Operation deficiencies in existing and 2040

conditions
e Signal is warranted for current and future

volumes

e Overall acceptable operations in existing
and 2040 conditions

Cost

e No construction cost, just maintenance of
infrastructure

e $2,700,000

e $2,600,000

¢ $4,100,000

e $3,100,00

¢ $2,900,000

Environmental:

Plans e Consistent w/ Rural Character e Consistent w/ Rural Character e Consistent w/ Rural Character 1\ e Consistent w/ Rural Character e Consistent w/ Rural Character 1\ e Balances Growth w/ Rural Character
e No Byway treatments e Accommodates several Byway treatments e Accommodates several Byway treatments e Accommodates several Byway treatments e Accommodates several Byway treatments e Accommodates_all Byway treatments
Habitat e No change to existing e Minimal change from existing e Minimal change from existing e Reclaim 4.5 acres on west side of e Reclaim 4.9 acres on west side of /]\ e Reclaim 4.5 acres on west side of
intersection intersection intersection
e Impacts 6.8 acres along new Frost Road e Impact 2.1 acres on new Frost Road
alignment alignment
Cultural/4(f) e No change to existing e Moves Frost Rd. closer to the church e Moves Frost Rd. closer to the church /]\ e Moves intersection further from church e Closest to existing condition \1, e Substantial change from existing condition

Drainage and

e  Will not address minor drainage

Will accommodate needed drainge

Will accommodate needed drainge

Will accommodate needed drainge

Will accommodate needed drainge

Will accommodate needed drainge

Floodplains deficiencies improvements improvements improvements improvements improvements

Utilities e Noimpact Minor utilitiy impacts anticipated Minor utilitiy impacts anticipated Minor utilitiy impacts anticipated Minor utilitiy impacts anticipated Minor utilitiy impacts anticipated

Traffic and Safety e No improvements to safety e Improved driver expectation e Improved driver expectation /]s e Improved driver expectation e Improved driver expectation /]\ e Fewer conflict points

e Reduced conflict points e Reduced conflict points e Fewer conflict points e Fewer conflict points e Improved driver expectation
e Short weaving distance e Historically results in significant reduction of|

collisions
e Lowered travel speeds
e One-way travel

Multi-Modal e No impact to multi-modal facilities e Improved pavement surface fort multi-use trail

Facilities e Compliance with ADA and PROWAG guidelines

* Bicycle route accommodations can be added

Driveway/Business
Access

e All access maintained but it doesn’t meet
SAMM

e All access maintained on NM 14 but doesn’t

meet SAMM
e Reduced number of intersections

e Driveway access required to be
reestablished on NM 536 and Frost Road

e All access maintained on NM 14 but doesn’t

meet SAMM
e Reduced number of intersections

e Driveway access required to be
reestablished on NM 536 and Frost Road

e All access maintained on NM 14 but doesn’t

meet SAMM
e Reduced number of intersections

e Driveway access required to be
reestablished on NM 536 and Frost Road

e All access is maintained but it doesn’t meet

SAMM
e Reduced number of intersections

e Significant impacts to access
e Driveways required to be reestablished on
all corridors

e Resulting intersections do not meet SAMM

e Reduced number of intersections

Seasonal
Maintenance

e No improvements, median makes snow
removal difficult

e Raised medians still utilized
e Reduced points for snow plows to
negotiate/clear

e Raised medians still utilized

e Reduced points for snow plows to
negotiate/clear

e High-T layout may cause additional
maintenance concerns

e Raised medians still utilized
e Reduced points for snow plows to
negotiate/clear

e Raised medians still utilized
e Reduced points for snow plows to
negotiate/clear

e Maintenance crews indicate no major
problems, though there are still raised medians

Public and
Stakeholder Support

\1, e Opposition on current intersection

e Support on intersection improvements

/]\ e Support for intersection improvements

e Both support and opposition this alternative
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5. CONCLUSIONS AND RECOMMENDATIONS

INTRODUCTION

This chapter summarizes the conclusions identified in this study and provides recommendations for the
Phase I-C Environmental Documentation and Processing. The findings of this initial evaluation will be used
to identify the types of improvements recommended for the next phase as well as those eliminated from
further consideration.

CONCLUSIONS

The NM 14/NM 536/Frost Road intersection is expected to experience regional growth within the next 20
years. The highest priority for the corridor is to provide and maintain relatively smooth traffic flow at the
intersection. Secondarily, accommodating vehicular and multi-modal access must also be managed to
support existing and future development. Access management improvements are needed including
clarification of access points and improvement in access spacing to better comply with NMDOT guidelines.
The successful development of improvements to address these issues will result in improved safety
conditions within the corridor.

Improvements are needed to the corridor to address the following:
=  Future operation capacity deficiencies
= Intersection does not meet driver expectation
= Lack of ADA and PROWAG compliance for pedestrian facilities
= Lack of adherence to NMDOT access management guidelines

This study reviewed existing conditions, constraints, and public input to develop a series of alternatives
that would attempt to address the project purposes and needs. It is a challenge to balance the needs
between accommodating future traffic demands and the desire for the local communities to maintain
their identity.

RECOMMENDATIONS

Based on the completed analysis and public outreach conducted for the Phase I-A/B Evaluation of
Alternatives, an understanding of the issues and constraints at the NM 14/NM 536/Frost Road intersection
has been developed. Alternative improvement scenarios were conceptually designed to provide a basis
for evaluating the merits, feasibility and impacts as well as to demonstrate the challenges in revamping
the NM 14/NM 536/Frost Road intersection. The findings of the evaluations reveal improvement types
deserving further evaluation as well as those that should be eliminated.

Alternatives Eliminated from Further Consideration

The following concepts were eliminated from further consideration based on the Phase I-A/B evaluations
and discussions at Study Team meetings held for this project:

= Alternative 1A: Split Intersection — the intersection configuration would not fully address future
congestion issues with considering signalization at NM 14/Frost Road which does not meet the
desired context of the community.

= Alternative 1B: Split Intersection with High-T Intersection — the intersection improves operations
but creates a configuration that includes a weave segment that may not be adequate for
southbound traffic.
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Alternative 2: South Realignment — the intersection configuration would not fully address future
congestion issues with considering signalization at the combined intersection which does not
meet the desired context of the community.

Alternative 3: North Realignment — the intersection configuration would not fully address future
congestion issues with considering signalization at the combined intersection which does not
meet the desired context of the community.

Recommended Alternatives for Phase I-C Environmental Documentation and Processing

The following alternatives are recommended to proceed to the Phase 1-C stage of the project:

No Build Alternative

Alternative 4: Roundabout Intersection

As discussed in previous portions of the report, any improvements should also be accompanied by the
following:

Improved access management.
Improved wayfinding for the intersections within the study area.

Pedestrian facilities should be upgraded to be brought into compliance with the current PROWAG
standards, which the NMDOT has adopted.

These additional considerations can be implemented as standalone projects or can be further evaluated
with any of the recommended Build Alternatives during the Phase I-C Environmental Documentation and
Processing.
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NEW MEXICO DEPARTMENT OF TRANSPORTATION
STATEWIDE TRANSPORTATION IMPROVEMENT PROGRAM

CN: A301441 Plan: 20182023-WRK-0 MPO/RPO: MID-REGION MPO - ID: 99.10 NMDOT Dist.: 3 County: Bernalillo Municipality: Unincorporated Area
Fed/State ID: A301441 Demo IDs: Lead Agency: OverSight: Delegated/State Administrated
RT: NM0014 Project Location: NM 14 SLOPE EROSION MITIGATION - FROM NEW TIP DEV. TO NEW TIP DEV Beg/End Mpst:  3.500 - 4.200 Length: 0.700
Category: Reconstruction- No Added Capacity PDE: NMDOT UNASSIGNED PDE Production Date:
Project Scope: SLOPE EROSION MITIGATION AND OTHER APPURTENANCES AS NEEDED. Est. Lettting:  10/01/2022
Proj. Phases: Y Environ. Document Y Prel. Enar. Y Design _ Right-of-way Y Construction _ Other FHWA Work Zone Type: Routine
Remarks:
R-17-03.
PROGRAMMED FUNDS
FUND SOURCE IMP TYP 2018 2019 2020 2021 2022 2023 TOTALS
State Match $0 $0 $0 $0 $368,662 $0 $368,662
STP Flex 04 $0 $0 $0 $0 $344,332 $0 $344,332
STP Rural Areas With 5k & Under 04 $0 $0 $0 $0 $1,819,026 $0 $1,819,026
TOTALS: $0 $0 $0 $0 $2,532,020 $0 $2,532,020
CN: A301442 Plan: 20182023-WRK-0 MPO/RPO: MID-REGION MPO - ID: 99.20 NMDOT Dist.: 3 County: Bernalillo Municipality: Unincorporated Area
Fed/State ID: A301442 Demo IDs: Lead Agency: DISTRICT 3 OverSight: Delegated/State Administrated
RT: NM0014 Project Location: NM14/NM 536/FROST RD INTERSECTION IMPROVEMENTS - NM 14 / NM 536 / Beg/End Mpst:  5.500 - 6.100 Length: 0.850

FROST RD INTERSECTION

Secondary Location: Route: NM0536 Length: .25 Beg/End Mpst: .000 - .250 PDE: NMDOT UNASSIGNED PDE Production Date:

Category: Safety Est. Proj. Cost:  $2,129,010
Project Scope: INTERSECTION IMPROVEMENTS WITH POSSIBLE RECONFIGURATION TO INCREASE SAFETY AND DECREASE CONFUSION AT Est. Lettting: 03/01/2023
INTERSECTION.
Proj. Phases: Y Environ. Document Y Prel. Enar. Y Desian _ Right-of-way Y Construction _ Other FHWA Work Zone Type: Regionally Significant
Remarks:
R-17-03.
PROGRAMMED FUNDS
FUND SOURCE IMP TYP 2018 2019 2020 2021 2022 2023 TOTALS
State Match $0 $0 $0 $0 $0 $309,984 $309,984
STP Rural Areas With 5k & Under 21 $0 $0 $0 $0 $0 $1,819,026 $1,819,026
TOTALS: $0 $0 $0 $0 $0 $2,129,010 $2,129.010

October

13, 2017
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Context Sensitive Public Involvement Plan

NM 14, Bernalillo County CN A301440

INTRODUCTION

This document is the Context Sensitive Public Involvement Plan (CSPIP) for the New
Mexico 14 Project (Project and Control Number A301440). The project, cooperatively
sponsored by the Federal Highway Administration (FHWA) and the New Mexico
Department of Transportation (NMDQOT), is located in Bernalillo County, New Mexico
between the intersection with Interstate 40 and NM 536/Frost Road (Milepost 0-6.1)
(Figure 1).

NM 14 is a minor rural arterial that connects several communities including Tijeras,
Cedar Crest, San Antonito, and Sandia Park. Collectively, these and other communities
on the east side of the Sandia Mountains are known as the East Mountains. The
roadway serves commuters accessing jobs, schools, and services in the Albuquerque,
Santa Fe, and Moriarty areas. NM 14 is also traveled by tourists, bicyclists, skiers,
hikers, and visitors destined to the recreation areas in the Sandia Mountains and
tourist spots along the Turquoise Trail National Scenic Byway. The highway also
provides access to several community businesses and services.

The roadway is in need of maintenance and improvements in order to continue to
serve these transportation needs. The proposed project would include pavement
rehabilitation, evaluation of access to the highway, Americans with Disabilities Act
(ADA) and Public Right-of-Way Accessibility Guidelines (PROWAG) improvements,
slope stabilization, and intersection improvements. Project CN A301440 addresses
each of these issues to varying levels of design and construction as indicated below.

e Roadway design—The rehabilitation effort will be limited to the existing
roadway prism and will match the current typical section. Preliminary design,
final design, and construction are planned for this aspect of CN A301440.

O ADA/PROWAG improvements will be implemented as part of the
rehabilitation. The need for improvements is anticipated where curb
cuts intersect pedestrian and bicycle facilities.

0 Access to the highway will also be addressed with this effort. The
rehabilitation project will bring the access into compliance with
current standards to the maximum extent possible.

0 Multiple Phases will be used to complete the rehabilitation. Phase |
will ext