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. Introduction

The New Mexico Department of Transportation (NMDOT) is evaluating potential improvements
to Cibola County Road C084 (Old US 66) to improve C084 from MP 0.0 to MP 1.0 to current
standards for a rural collector roadway, including the rehabilitation or replacement of a bridge
over the Burlington Northern Santa Fe (BNSF) railway. This proposed project has been
assigned NMDOT Control Number (CN) 6101000.

The project area is located in Valencia County in the western portion of the state (Figure 1). The
project is focused on improvements to Bridge No. 0002 (also referred to as Suwanee Bridge),
which carries Cibola County Road C084 over the BNSF Railway. Roadway and drainage
improvements are also being evaluated as part of this project. Bridge No. 0002 is located in or
near Correo, Valencia County, New Mexico (0.25 Miles West of MP 2.10 on NM 6). The project
area includes the intersection of NM 6 and Cibola County Road C084 and extends west for 1
mile (See Figure 2). Even thought the project area is in Valencia County, the majority of the
considered roadway is in Cibola County. The County designated the roadway “C” for Cibola.

The BNSF railway is a major east-west railroad route with two tracks and frequent trains. Bridge
No. 0002 was constructed in 1934 and partially reconstructed in 1995. It is a treated-timber
structure with a rolled steel girder center span over the BNSF railroad tracks. The timber deck,
which is overlayed with a bituminous material, is 23-feet wide. The existing bridge has two 11.5-
foot lanes with no shoulders. The timber beams have been reinforced with steel to bridge
cracks, spread loads and reinforce the timber members.

Cibola County Road C084 begins at NM 6 and extends westward into Cibola County and
Laguna Pueblo, following the original Route 66 alignment. Local communities include Correo
and Suwanee. Residents of Highland Meadows Estates, Alamo and eastern Laguna Pueblo use
C084 regularly and many commute to the Albuquerque area and Los Lunas for work, goods,
and services. Trucks travel on C084 to access a large materials pit located southwest of the
project area. C084 also provides an alternate route to the village of Mesita in eastern Laguna
Pueblo. The bridge provides the only safe crossing over the BNSF railway in this area. The
alternative route for residents to exit/enter the area would be to travel 10 miles west to Mesita
and 1-40.

Pueblo Indians have lived in the region since the 13th Century. As with other pueblos, Laguna
Pueblo residents lived in adobe structures and cultivated corn, beans, squash, and other crops.
Laguna Pueblo was named by Spanish Governor Pedro Rodriguez Cubero in 1699. The pueblo
includes communities such as Casa Blanca, Encinal, Paraje, Santa Ana, and Seama. Mesita,
the nearest Laguna Pueblo community, is located approximately seven miles west of the project
area. Pueblo members traveled this route between the Rio Grande and pueblos to the west
such as Hopi and Zuni. This area was also the route for the mid-1860s Navajo Long Walk,
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where the Navajo were forced to relocate from their lands in western New Mexico and eastern
Arizona to an encampment at Bosque Redonde near Fort Sumner.

Transportation routes played an important role in the region’s history. San Jose was established
along the railroad and was renamed Suwanee in 1902 because there was another town along
the railroad named San Jose in Oklahoma. The US Geological Survey Correo Quadrangle map
shows Correo located near the NM 6/C084 intersection and Suwanee located approximately 2.5
miles south on the west side of the railroad and NM 6. The NM 6/C084 intersection was formerly
the junction of US 66 from Albuquerque and US 66 from Los Lunas, known as the Laguna
Cutoff. A general store, bar, and post office were once located next to the junction at Correo, but
the construction of I1-40 to the north led to the eventual abandonment of the town. Most nearby
residents currently live south of the project area in an unincorporated portion of Valencia
County. Cibola County was created from western Valencia County in 1981.
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lI. History of Project

The project area includes the “State & Locally Maintained Rt. 66: Correo to Laguna” segment of
Route 66. The Correo to Laguna segment was listed on the State Register of Cultural Properties
in 1997 (SR 1686) and includes portions of both the 1926 and 1937 alignments of Route 66.
This segment extends for 14.8 miles between the villages of Laguna and Correo. The period of
significance defined for this segment is 1926 to 1956 under the category of transportation.

The grade separation at the railroad crossing (Bridge No. 0002) marks where the 1937
realignment of Route 66 (the Laguna Cut-off) intersected with the original 1926 route (Kammer
1996: Sec. 7, p. 2). Bridge No. 0002 was originally constructed in 1934. Bridge No. 0002 has
been called the Suwannee Bridge though Suwannee, a siding along the Atchison, Topeka, &
Santa Fe Railroad, is located 2.88 miles southeast of the bridge (Byszewski et al. 2016). Built in
1934 as part of the state and federal effort to eliminate at-grade railroad crossings from all
Federal Aid highways (Parker et al. 2012), Bridge No. 0002 was built as a Federal Recovery
Highway Project (Project Number NRH4Reo).

In 1933 the railroad, then Atchison Topeka and Santa Fe Railway Company, granted permission
to the State Highway Commission (Contract No. CL35619) to locate U.S. Highway 66 over the
railroad and established the first agreement for the construction of the roadway and bridge. In
a Feb. 24, 1961 State Highway Commission Meeting, due to the construction of Interstate 40,
the State Highway Commission abandoned the roadway in question for this project and was
certified back to the County of Valencia. At that point the roadway was not considered a State
Highway. The State of New Mexico does remain the responsible party for the crossing, bridge
structure, with the Railroad company due to being named in the original agreement for the
crossing.

Thirty-one grade-separation bridges were built in NM between 1926 and 1935 (Biennial
Reports), and ten of them were timber stringer bridges like Bridge No. 0002. Timber
construction was the most common bridge-building technology of the period. Over railroads,
timber bridges were creosoted and had concrete piers on each side of the track and the
stringers of the main span across the tracks were steel. In 2014 NMDOT and NMSHPO
determined the bridge not eligible for listing to the National Register of Historic Places (NRHP)
as an individual entity (HPD Log #99232) because the superstructure (the bridge) is
reconstructed. The bridge is eligible for listing to the NRHP as a contributing element of Route
66.

In 1995, NMDOT used state funds to completely reconstruct the bridge superstructure using
pressure-treated wood and steel stringers (CN 2950). Some wood members of the substructure
were also replaced with pressure-treated wood (estimated 16 of an estimated 132 total timber
members in the substructure = 12%). The approach widths were expanded and the rock slope
armoring and metal guard rails added. Details of this work are available in the 1995 As-Built
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plans. The 1995 pressure treated wood members are visually distinct from the original pieces
because of marks left from the treatment process. In 2003 or 2004, two timber stringers in the
superstructure (possibly two originals that had been reused in the 1995 reconstruction) were
repaired and Type IlIl Paddles & Narrow Bridge signs installed. In June of 2007, NMDOT
maintenance crews repaired 21 damaged timber girders in the superstructure using steel plates,
straps, and cradles, with asphalt and concrete patches on the travel surface covering the repair
plates: G11 in Span 2; G8, 9, 10, 11 in Span 3; G8, 9, 11 in Span 4; G6, 7, 9, 10 in Span 6; G7,
8,9in Span 7; G7, 9, 10 in Span 8; G7, 8, 9 in Span 9.

lll. Agency Coordination and Public Involvement

A. Public Involvement Plan/Context Sensitive Solutions Plan

In order to provide a unified approach to public involvement and context sensitive solutions, a
Public Involvement (PIP) Plan and Context Sensitive Solutions (CSS) Plan was prepared for the
project. See Appendix D. The major goals of the PIP/CSS Plan for this project are as follows:

To establish the project context and identify major issues;

To identify project stakeholders;

To facilitate efficient development of project plans; and

To develop a decision-making process that is sensitive to the project context,
involves stakeholders in a meaningful way, and leads to development of a
preferred alternative that is consistent with transportation, environmental,
cultural, community, land use, and economic contexts in the project area.

L A

The last goal is directed at identifying the role of stakeholders in the project development
process, including methods to inform and obtain input from stakeholders, and establishing
protocols to resolve issues, concerns, and conflicts that may arise.

The NMDOT Location Study Procedures, CSS, and public involvement will be fully integrated
with the intention of developing alternatives and designing a project that best responds to the
needs of the local community and the traveling public. Table 1 presents an overview of the
communication strategy for public involvement as established by NMDOT. HDR will oversee the
communication and implement the communications strategy. Marron and Associates (Marron)
will be responsible for meeting FHWA and NMDOT public involvement requirements under the
National Environmental Policy Act (NEPA) and maintaining an administrative record of the
public involvement process.
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Table 1. Summary of Public Involvement Milestones

Study Phase

Study
Development

Public Involvement Events

February 2017

Approximate

Dates

Phase A/B —

Development
and Evaluation
of Alternatives

(1) Present project
to public, identify
issues, develop
purpose and need
statement, and
present initial
concepts

(2) Develop initial

alternatives, collect
data, and develop

screening criteria

(3) Prepare
detailed alternatives

(4) Review and
revise alternatives

(5) Rank
alternatives using
screen criteria and

recommend
preferred
alternative; prepare
and present Phase
A/B report

(6) Conduct
biological and
cultural resource
field studies; collect
environmental data

Phase C —
Environmental
Analysis and
Documentation

(7) Prepare
environmental
documentation

FoR

e Public information
meeting with notification
mailings and ads in two

local newspapers.

Study team meeting

Study team meeting

Study team meeting

¢ Landowner and agency
coordination meetings

Study team meeting

Study team meeting

o Landowner and agency
coordination meetings

e Landowner and agency
coordination meetings as
needed

e Study team meetings
e Public involvement

meeting Study team
meeting

Oct. 13, 2016

April 2016 — Nowv.
2016

Oct. 2016

Oct. 2016

Nov. 2016

March 2017

Schedule
dependent upon
funding.
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B. BNSF Coordination

A coordination meeting with BNSF was scheduled and held on September 21, 2016 at the
project site. The following individuals attended the meeting:

¢ Rais Rizvi, NMDOT CRD

e Lisa Boyd Vega, NMDOT District 6
e Bryan D. Peters, NMDOT District 6 TSE
e Stephanie Parra, NMDOT District 6
e Bob Crossno, NMDOT Bridge

e Genevieve Head, NMDOT Env

e |saac Chavez, NMDOT CRD

¢ Rob Fine, NMDOT Rail

e Jerome Maestas, NMDOT Rail

e Danton Bean, HDR

e Antonio Nunez, HDR

e Patrick Hoskins, BNSF

The overall purpose of the meeting was to coordinate with BNSF on project development.
Discussion centered on the scope of work, including the background and history of the bridge,
deficiencies, and current limitations of the structure. BNSF discussed future plans, including a
future third track, crossings, and considerations to evaluate in the study. See Appendix M for
meeting notes.

C. Public Meeting, October 13, 2016, Highland Meadows

Volunteer Fire Department

A Public Involvement Meeting was scheduled and held on Thursday October 13, 2016 at the
Highland Meadows Volunteer Fire Department. The meeting summary is located in Appendix E.

The following project team members were present:

¢ Rais Rizvi, NMDOT Central Design

e Steven Gisler, NMDOT Environmental Development Section

e Genevieve Head, NMDOT Environmental Development Section
e Danton Bean, HDR

e Paul Molina, HDR

e Antonio NunezTovar, HDR

e Eric Johnson, Marron and Associates

Rais Rizvi introduced the project. Danton Bean described the existing conditions, project
purpose and need, and initial project concepts. Eric Johnson went over the environmental
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process. The Project Team received comments from the public and responded to questions
from the attendees.

V. Determination of Need

A. Existing Transportation System

C084 is a two-lane undivided highway that connects NM 6 to the residential development of
Highland Meadows and continues west approximately 8.6 miles to the 1-40 interchange located
at Mesita. C084 is classified as a Class | highway facility. As stated in the 2010 Highway
Capacity Manual (HCM), Class | highways are two-lane highways on which motorists expect to
travel at relatively high speeds. Refer to Figures 1 and 2 for C084 Location and Project Area
Maps. The functional classification for C084 is a Rural Minor Collector. Currently there is no
speed limit posted.

B. Physical Condition of Existing Facility

The following subsections summarize the physical and geometric conditions of the existing
roadway, structures, drainage, and appurtenances.

1. Roadway Typical Section
The existing typical section was obtained from the Old US 66 Bridge over the AT&SF Railway
Bridge Repair As-Built Construction Drawings (SP-B0-7506 [210] PCN 2950). Visual
observations of the roadway layout/typical section were conducted onsite on June 22, 2016.
The existing roadway typical section can be viewed in Figure 3 and is defined as follows:

¢ 2-Lane undivided roadway, 40-foot typical pavement section (including 4.5-foot taper)
0 2-inch plant mix bituminous pavement — Type I. Gr. B
0 6-inch untreated base course. Type I-B (nhominal depth) 1-lift

e 11-foot all purpose roadway lanes

o 4.5-foot paved shoulders

o 4.5-foot taper from shoulder to grading

e Grading slope varies

It should be noted that severe weathering and overgrowth have deteriorated the paved taper
and shoulders, which has reduced the 40-foot pavement section to varying widths.
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Figure 3. Existing Typical Section

2. Pavement Management and Condition Assessment
A pavement condition assessment was performed to provide a general overview of the existing
pavement conditions along C084 based primarily on visual observation supplemented with an
existing surface model analysis. The surface model was created using aerial survey obtained for
this study. This assessment was conducted without the benefit of pavement/soil borings,
physical distress testing, or other mechanical means of identifying pavement condition or
remaining service life.

In general, the C084 pavement appears to be thin, in poor condition, and subject to ongoing
repair. Visual inspection of the roadway reveals the surface is severely weathered and appears
to have areas of delamination. Widespread cracking is observed throughout the pavement
surface and large pavement pieces have been and will continue to be displaced. Potholes are
evident and in some areas the base course layer is exposed. Patching and minor overlay repair
is evident throughout. Extreme weathering and vegetative overgrowth has overtaken the paved
shoulders, which in some areas has reduced the shoulder width to the outer edge of the general
purpose lane. Saver undulation is observed in both the longitudinal slope and cross slope. The
undulation is likely due to unsatisfactory subgrade conditions.

Aerial survey was used to create an existing surface model of C084 within the limits in question
to compare to the visual observations. The existing vertical profile and cross sections created
using the existing surface model confirm extreme settling and undulation throughout. As stated
above, the undulation is likely due to unsatisfactory subgrade conditions. Examples of pavement
condition can be viewed in Figures 4 through 6.
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Figure 4. Wide/Deep Lateral and Transverse Pavement Surface Cracking (Alligator
Cracking)

Figure 5. Exposed Base Course and Pavement Patching
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Figure 6. Lateral Cracking and Deterioration of Pavement Shoulder (Vegetative
Overgrowth/Encroachment)

At the Highland Boulevard/C084 intersection located on the west side of the project limits, the
pavement has deteriorated to a partially unpaved gravel roadway due to age and lack of
maintenance. Rehabilitation of the roadway west of this intersection is not included within the
scope of this project. Examples of pavement condition can be viewed in the Figure 7.
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Figure 7. Transition to Gravel roadway

At the NM 6/C084 intersection located on the northeast end of the project limits, rehabilitation/
reconstruction of NM 6 is anticipated under a separate project. This construction is anticipated
to occur in the near future prior to construction of this project. Further coordination will need to
be conducted at this intersection during final design.

3. Existing Roadway Geometry
C084 currently has no posted speed limit, so an assumed design speed of 35 miles per hour
(mph) was used to evaluate the existing roadway geometry and compare it to current standards
outlined in AASHTO's, A Policy on Geometric Design of Highways and Streets - 2011 edition
(The Green Book). The existing geometry was evaluated by means of onsite investigation along
with orthophotographic images and aerial survey, which was conducted and provided by
AeroTech Mapping Inc. in June 2016. The aerial survey was uploaded into 2014 Autodesk Civil
3D CAD software and used to create model of the existing corridors. The following subsections
summarize the primary attributes for C084.

A) HORIZONTAL ALIGNMENT
Utilizing 2014 Autodesk Civil 3D software, the aerial survey and orthophtographic imagery was
uploaded and used to create a “best fit” existing horizontal alignment along the existing roadway
centerline. The following is a summary of the existing horizontal alignment:

e Existing Horizontal Alignment Length = 0.54-mile (Sta:10+00 to Sta:38+62.36)
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e Number of Curves =2
o Curve 1:
= Assumed posted speed = 35-mph
= Approximate Existing PC = Sta:15+06.84
= Approximate Existing PT = Sta:21+50.37
= Radius at CL = 1800-feet
» Radius at Inside Lip = 1789-feet
= Curve Length at CL = 643.5-feet
= Approximate Cross Slope/Superelevation (Left/Right) = (2.0%/0.9%)
= Minimum Permissible Superelevation(%) at lip (AASHTO Design)** =
3.0%
= |s Existing Curve Deficient(Left/Right)?* = Yes/Yes
o Curve 2:
= Assumed posted speed = 35-mph
=  Approximate Existing PC = Sta:27+73.83
= Approximate Existing PT = Sta:37+40.10
= Radius at CL = 3048-feet
» Radius at Inside Lip = 3037-feet
= Curve Length at CL = 966.2-feet
= Approximate Cross Slope/Superelevation (Left/Right) = (4.3%/3.3%)
= Minimum Permissible Superelevation(%) at lip (AASHTO Design)** =
2.0%
» |s Existing Curve Deficient(Left/Right)?* = No/No

**Based on AASHTO'’s design criteria using an assumed speed of 35-mph. Refer to Section
IV.B.3.a) — Roadway Horizontal Alignment. (2011 AASHTO Geometric Design of Highway and
Streets)

Using AASHTO’s Green Book, the approximate superelevation for each horizontal curve was
analyzed. Due to extreme weathering and the undulating nature of the existing roadway, the
existing superelevation was difficult to determine. The existing curves were found to have
variable cross slopes, not only through the approaches or transitions, but within the curve and
the inside/outside lanes. A best fit slope was applied to the existing cross sections where full
superelevation was expected to occur. Both lanes (Left/Right) were individually evaluated and
compared to acceptable values provide by AASHTO’s Green Book. The results are summarized
above.

The analysis of the existing superelevation for Curve 1 indicates that the existing superelevation
slope for both the inside and outside lanes (Left/Right) is not adequate at the assumed design
speed given the existing slope and horizontal curve radius. Curve 2 appears to be adequate for
both the inside and outside lanes.
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The existing horizontal alignment can be viewed in Appendix A.

B) VERTICAL ALIGNMENT
Using the existing horizontal alignment and C084 surface model, an existing vertical profile was
created. The existing vertical profile’s longitudinal slope varies significantly and shows
significant undulation throughout the length of the project limits. These variances may be
caused by subgrade settling, inadequate or poorly graded subgrade, maintenance overlay
variation, and extreme weathering/deterioration due to age. The existing vertical profile can be
viewed in Appendix A.

Due to the undulating nature of the existing vertical profile, a “best fit” vertical profile (BF Profile)
was created, which is used to compare the existing vertical profile to current AASHTO
standards along the roadway centerline (existing horizontal alignment). Vertical curves for the
BF Profile were placed on the existing vertical profile surface model connecting approximate
tangent locations. In a similar fashion, vertical curve stations, lengths, radius, and tangent
slopes were approximated to create a vertical profile that represents the existing surface along
the roadway centerline. The BF Profile can be viewed in Appendix C.

After creating the BF Profile, potential deficient vertical curves were identified and analyzed by
comparing the Civil 3D generated curve data “K-Values” to AASHTO'’s “K-Value” guidelines for
crest or sag vertical curves at a speed of 35-mph. A total of four curves have been identified
within the project limits. The following summarizes the results.

e AASHTO Guidelines at 35-MPH:

o0 K-Value (Sag) =49.0

o0 K-Value (Crest) =29.0

0 Associated Stopping Sight Distance = 250-feet

0 Maximum Grade on tangent(level terrain) = +/-7.0%
e Vertical Curve 1:

o Type = Sag

o PVI Sta: 14+21.70

o K-Value =100.12

0 Length = 200.0-feet

0 Incoming/Outgoing Grade (infout) = (-0.61%/1.39%)
e Vertical Curve 2:

o Type = Sag
PVI Sta: 19+30.34
K-Value = 72.05
Length = 200.0-feet

o
(o]
o]
0 Incoming/Outgoing Grade (in/out) = (1.39%/4.16%)
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e Vertical Curve 3:

0 Type = Crest

o PVI Sta: 25+61.80

o K-Value =98.78

0 Length = 750.0-feet

0 Incoming/Outgoing Grade (in/out) = (4.16%/-3.43%)
e Vertical Curve 4:

o Type = Sag

o PVI Sta: 36+22.32

0 K-Value =46.24

0 Length = 200.0-feet

0 Incoming/Outgoing Grade (infout) = (-3.43%/0.87%)
The vertical curve analysis of the BF profile concludes that vertical curves 1, 2, and 3
approximate vertical geometries comply with AASHTO guidelines. The K-Value for Vertical
curve 4 is slightly less than that of the AASHTO Guidelines (46.24 < 49) for a sag vertical curve.
As stated earlier, the actual existing vertical profile shows significant undulation throughout the
length of the project limits.

4. Drainage Structures
Within the project corridor there are two 24-inch corrugated metal pipes (CMP) along NM 6,
near the intersection with CO84. One of the CMPs is located approximately 210 feet north of the
intersection of NM 6 and CO84. The other CMP is located approximately 42 feet south of the
same intersection. The pipes drain runoff eastward along Old Highway 66. Field reconnaissance
indicates both pipes are in poor condition and partially filled with debris and sediment. It should
be noted that the culvert north of the intersection does not appear to be efficient at capture and
conveyance of storm water runoff. Due to the natural gradient of the existing terrain, a majority
of the runoff will bypass the culvert and pond at the northwest corner of the intersection.

There is a cattle guard crossing approximately 100 feet west of the NM 6 and CO84 intersection
as well. It appears that it may have been utilized as an overflow structure for discharge ponding
at the associated intersection corners. However, field investigation indicates the pipe within the

structure is clogged and inoperable at this time.

There is a 48-inch concrete pipe beneath the BNSF railroad approximately 275 feet northwest of
Suwanee Bridge. The pipe drains from south to north conveying discharge towards the NM 6
and CO84 intersection. It has a concrete headwall on the southern inlet side and a metal end
section on the outfall. The pipe is free of debris and appears to be in relatively good condition.

Currently, the roadway drainage is allowed to sheet flow off of the roadway edge and down the
roadway embankment slopes. At the toe of the slope, runoff is conveyed east or west along
naturally occurring swales and depressions in the existing terrain. Figures 8 and 9 are
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photographic evidence of the conditions and size of the existing drainage features in the project
corridor.

Figure 8. Existing Cross Culverts at NM 6
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Figure 9. Existing BNSF Cross Culvert

5. Bridge Structures
Bridge N0.0002 has nine simple spans
with a treated timber deck. Eight of the
nine spans are treated timber girders " —_—— —_— "
(length = 21 ft. & 19 ft.) with the span over ~s| DRIVING LANE DRAVING TANE i
the railway being a rolled steel girder span
(length = 52.74 ft.). The vertical clearance —
above the railway to the rolled steel
girders is approximately 20’-10".

24'-0"

CONSTRUCTION

1111

The bridge has two (2) 11'-6” driving lanes
and a total deck width of 24’-0". The deck i
is overlaid with an asphalt pavement. =

The steel girder span over the railway is
supported with concrete pier walls and
cap. The timber girders are supported
with timber pier and abutments. The
timber pier and abutments are normal to
the roadway. The timber girders have

been reinforced with steel plates, straps Figure 10. Existing Typical Section - Bridge No.
and cradles. 0002

|
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|
i
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|
|
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The concrete pier walls are supported on
a shallow spread footing foundation. The
concrete pier walls are skewed approximately 45 degrees to the roadway and parallel to the
tracks. The timber pier elements are normal to the roadway and skewed the tracks. There is
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approximately 10’-2" harizontal clearance between the pier wall and the center of the adjacent
track. The timber pier columns and abutments are also founded on shallow concrete footings.
The abutment slopes spill-through and are covered with rock riprap.

Figure 11. Bridge Elevation View
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Figure 12. Bridge Typical Section

The latest inspection reports evaluate the condition of the structures as satisfactory. The
structure has been posted for heavy loads. The posting is shown on a Weight Limit sign. See
figure 14. The limits are less than today’s standard design loads.

The top of the timber deck is covered and is unobservable due to the asphalt overlay. The
concrete patches cover a steel plate which anchors straps and cradles used to repair the
girders. The underside of the deck has some areas of decay and some minor weathering and
water staining.
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A

Figure 13. Girders with Straps and Cradles

The steel girders over the railway are in good condition. The timber girders have been repaired.
The girders have been reinforced with steel plates, straps and cradles. The timber girders do
show signs of crushing, diagonal splitting, checks and weathering. The bridge is posted with a
weight limit (See Figure 14 for Weight Limit) and the latest inspection report says the Inventory
Rating is HS12.1 and the Operating Rating is HS 17.2.
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Figure 14. Weight Limit Sign

The pier timber columns have heavy checks and splits with moderate weathering and water
stains, areas of surface rot and discoloration.

Figure 15. Pier Timber Columns
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The pier walls have isolated horizontal, vertical and map cracks and spalls.

Figure 16. Pier Concrete Walls

The abutment timbers have moderate checks and splits and heavy weathering and minor water
stains.

Figure 17. Abutments with Slope faced with Riprap

R -



'f o Cibola County Road C084 (old US 66)
i PN/CN 6101000
MMDOT Phase A/B Report: Initial & Detailed Evaluation of Alternatives

February 2017

The capacity of the foundation members is unknown and an analysis has not been completed
on the foundation elements as part of this report.

The bridge structure has several geometric deficiencies compared to current standards. Those
deficiencies are:

o The deck width (24'-0") does not meet current standards as specified in the NMDOT
Bridge Procedures and Design Guide, which calls for no bridge on a rural highway to be
designed with a shoulder less than 4 feet wide.

e The vertical clearance (21'-3", according to bridge inspection report) does not meet
current standards as specified in the BNSF Guidelines for Railroad Grade Separation
Projects, which calls for a minimum vertical clearance of 23’-4".

e The horizontal clearance (10’-2") between the existing track and the pier walls, also does
not meet the current standards as specified in the BNSF Guidelines for Railroad Grade
Separation Projects, which calls for a minimum horizontal clearance of 25-0".

6. Geotechnical
It appears that there has been some settlement within the existing roadway approach
embankment. There is no known existing geotechnical data for the site. It is understood that the
existing embankment and bridge were constructed in 1934, and the embankment was widened
when the guardrail was constructed in 1994.

The settlement appears to have occurred behind the abutments at the highest portions of the
embankments. It is unclear if this settlement is a function of the consolidation of foundation soils
beneath the embankment, or consolidation of the embankment soils, or potentially a
combination of both. The most likely cause of the settlement is long-term consolidation of fine
grained silt or clay soils in the embankment and/or in the subgrade.
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Figure 18. Settlement

7.  Lighting
There is no existing lighting infrastructure within the project limits.

8. Pedestrian Facilities
There are no pedestrian facilities or appurtenances within the project limits. A 4.5-foot shoulder
was originally designed; however, it has for the most part been deteriorated entirely back to the
general purpose lane limits (Outside lane stripe).

V. Purpose and Need Statement

The purpose of the CO 84 Bridge Project is to safely and efficiently convey traffic across the
BNSF tracks in a manner that achieves current design standards. The bridge was constructed in
1934 and partially reconstructed in 1995. The existing bridge has two 11.5-foot lanes with no
shoulders or space for pedestrians and bicyclists. The bridge is currently rated for 15-ton
vehicular limit, which is below the current standard design load for a 36-ton truck. The bridge
clearance over the railway is 21.25 feet according to the bridge inspection report, which should
be 23.5 feet under current standards. The bridge’s opening width (horizontal distance) is not
adequate for the request by BNSF to add an additional track to their system. The roadway
surface of the bridge approaches exhibits signs of embankment and subgrade failures.

Residents of the Correo, Suwanee, Highland Meadows Estates, Alamo, and eastern Laguna
Pueblo communities use the bridge to access NM 6 and |-40. The commercial material pit on
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the southwest side of the railway and bridge is hindered by the load posting on the structure.
This bridge is the only crossing of the BNSF railroad in the area for these communities. 1-40 can
also be accessed by traveling on CO 84 to Mesita, approximately 10 miles northwest of the
bridge. Thus, the bridge is a critical access point for Correo and Suwanee residents, especially
in an emergency. The bridge crossing is the quickest route for emergency responders to the
communities south of the railway.

VI. EXISTING CONDITIONS AND
CONSTRAINTS

A. Environmental Features

1. Geology and Soils
The C084 Project Area is in the eastern part of the Acoma-Zuni Section of the Colorado Plateau
Physiographic Province. Elevation is approximately 5,010 to 5,020 feet above mean sea level
on mostly flat terrain. Hills and mesas are nearby. Geologic material consists of Quaternary
alluvium and basaltic to andesitic rock (New Mexico Bureau of Geology and Mineral Resources,
2003; Williams, 1985).

Two soil mapping units occur in the Project Area: Grieta-Shiprock association and Grieta-Kiki
sandy loams (see Table 2). These soils have a somewhat high wind erosion risk. Because of
the open terrain, the Project Area is vulnerable to erosion during high winds. The water erosion
risk is average. Since the landscape is mostly level, the water erosion risk is reduced.

Table 2. Soil and Erosion Risks

Soil Map Unit Percent Soil Erosion Risk
of Project
Area
Grieta-Shiprock association, 1 to 10% 14% Somewhat high wind erosion
slopes risk and average water
erosion risk
Grieta-Kiki sandy loams, 3 to 15% 76% Somewhat high wind erosion
slopes risk and average water
erosion risk

Source: Natural Resources Conservation Service (NRCS) (2016)
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2.  Water
The project area is within the Rio San Jose watershed. The Rio San Jose is an ephemeral
stream located approximately 4,300 feet north of the Project Area. The Rio San Jose empties
into the Rio Puerco, which is a Rio Grande tributary. No waterways or wetlands are located
within the project area. Groundwater is the principal water source in this part of Valencia
County. The depth to groundwater ranges from 75 to 145 feet (New Mexico Office of the State
Engineer, 2016).

3. Biological Resources
Natural vegetation consists of grasses, such as blue grama, and herbaceous plants, such as
snakeweed. Most areas are grazed by cattle. Wildlife is limited by a lack of water sources.
Grassland bird species, such as Swainson’s hawk, common raven, Say’'s phoebe, western
meadowlark and white-crowned sparrow, occur in the area. Based on experience with other
bridges in central New Mexico, the bridge provides potential nest sites for cliff swallows and
roost sites for bats, but train traffic may limit swallow nesting and bat roosting. A variety of small
mammal and reptile species are present on surrounding lands. No protected species are
anticipated in the project area (see Table 3).

Table 3. Protected Species with the Potential to be Present in Study Area

Common/Scientific Agency Habitat Comment
Names Status

Pecos sunflower USFWS E Alkaline wetlands No suitable
and seeps habitat present
(Helianthus paradoxus) State E

Fishes

No suitable
habitat present

Rio Grande silvery USFWS E Rio Grande

minnow

NMDGF E

(Hybognathus amarus)

Amphibians
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NMDEOT

Common/Scientific Habitat Comment

NEINES

Agency
Status

Not Applicable

Reptiles

Not Applicable

Southwestern willow
flycatcher (Empidonax
traillii extimus)

USFWS E

NMDGF E

Willow / cottonwood
riparian and wetland
habitat

No suitable
habitat present

Yellow-billed cuckoo
(Coccyzus americanus)

USFWS T

Riparian woodlands
with high canopy and
dense understory

No suitable
habitat present

FoR

Mexican spotted owl USFWS T Woodland and No suitable
(Strix occidentalis forests, nests in old habitat present
lucida) growth conifer
habitat
Broad-billed NMDGF T Nests in canyons No suitable
hummingbird near waterways habitat present
(Cynanthus latirostris
magicus)
Peregrine falcons (Falco | NMDGF T Steep mountain or No suitable
peregrinus shore cliffs near habitat present
anatum/tundrius) water
Common Blackhawk NMDGF T Large isolated No suitable
riparian woodlands habitat present
(Buteogallus with layered canopy
anthracinus)
Neotropical cormorant NMDGF T Lakes, reservoirs No suitable

(Phalacrocorax

Brasilianus)

and large rivers

habitat present
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Comment

Common ground dove NMDG E Southernmost New No suitable
(Columbina passerina) Mexico habitat present
Gray vireo (Vireo NMDGF T Rolling pinyon- No suitable

vicinior) juniper habitat habitat present
Bell's vireo (V. bellii) NMDGF Riparian woodlands No suitable
and canyons in habitat present
southern NM and
lower Rio Grande
Valley.
Baird’s sparrow NMDGF T Grasslands Habitat
unsuitable due
(Ammodramus bairdi) to human
development
and activity
Bald eagle (Haliaeetus BGEPA Nests along large No suitable
leucocephalus lakes and rivers, winter roost
alascanus) NMDGF T winters in bosque habitat present
forest in NM

W ET NS

Spotted bat (Euderma | NMDGF T | Ponderosa pine and No suitable
maculatum) juniper habitats habitat present
New Mexico meadow USFWS E | Grassy, lush riparian No suitable
jumping mouse (Zapus | NMDGF E meadows habitat present
hudsonius luteus)

Sources: New Mexico Department of Game and Fish (2016), New Mexico State Forestry
(2016), and US Fish and Wildlife Service (2016)

4.  Cultural Resources
A records search was completed for the proposed project. To conduct the file search, cultural
resource data were downloaded from the New Mexico Cultural Resources Information System
(NMCRIS) managed by the Archaeological Resource Management Section (ARMS) of the New
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Mexico Historic Preservation Division (HPD). As required, a 0.5 kilometer (km) (0.3 mile [mi])
radius of the project area was searched.

Two previously recorded sites are within a 0.5 km (0.3 mi) radius of the project area (Table 4;
See Appendix F). One site is a small segment of Route 66 and is within the project area. The
other site is an historic artifact scatter with features that include a trading post and house
foundation. Updates of the sites will be required during the Phase C portion of the project.

The listings of the National Register of Historic Places (NRHP) and the State Register of
Cultural Properties (SRCP) were reviewed (Table 5; See Appendix F). One registered property
is located within a 0.5 km (0.3 mi) radius of the project area. The property is a segment of Route
66 from Correo to Laguna (SR 1686), listed on the SRCP, is within the project area and will
need to be addressed in the Phase C portion of the project.

The railroad crosses under Bridge No. 002, and this segment of the Burlington, Northern, and
Santa Fe (BNSF) railroad has been recorded as Historic Cultural Property Inventory (HCPI)
31896 (Table 6; See Appendix F). The bridge was built in 1934 and is located on a segment of
pre-1937 Route 66. A preliminary letter report was completed for the New Mexico Department of
Transportation’s use to start consultation with the State Historic Preservation Officer (SHPO)
and the National Park Service, due to their jurisdiction over eligible segments of Route 66. In
addition, another HCPI is within the project area (HCPI 42112). This is the Highland Meadows
Store.

Finally, 10 cultural resource surveys have been previously conducted within 0.5 km (0.3 mi)
radius (Table 7; See Appendix F). The surveys were conducted from 1986 to 2009.

Table 4. Previously Recorded Sites within 0.5 km (0.3 mi) of the Project Area

LA No. | Description Cultural Affiliation Eligibility

. Eligible, A,
138162 | Route 66 — road/tralil Anglo: NM Statehood to Recent (ad 1933 HPD Log No.
2001) 10430

103719 | Artifact scatter with Anglo: NM Statehood to Recent (AD 1940 — | Unevaluated,
features — house 1969) HPD Log No.
foundation, structure 43102
foundation, water
catchment, trading
post
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Table 5. Registered Properties within 0.5 km (0.3 mi) of the Project Area

NRHP
Listing
Date

File SRCP
No. Listing Date

Name of Property Address

State and Locally
Maintained Route State Road 6, Laguna, Bernalillo
66: Correo to and Cibola Counties, New Mexico
Laguna

1686 09-May-1997 | Not listed

Table 6. Previously Recorded Built Environment within 0.5 km (0.3 mi) of the
Project Area

31896 Railroad

42112 Highland Meadows Store

Table 7. Previous Archaeological Surveys within 0.5 km (0.3 mi) of the Project
Area

NMCRIS

No. Description Author, Date
12788 Two Proposed Borrow Pits Near Correo, New 5170 0 Cﬂ:ﬁgzel\r/i
Mexico Project No. IR-040-2(43)117 ' 1986 v
Marshall
Survey Along State Road 6 Near Correo '
26694 District Six Maintenance Project 224.24 5 Sandra L.,
1989
44910 Survey on Old US 66 Over the AT&SF Near 124.18 4 Evans, Laurie
Suwanee G., 1994
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NMCRIS No. of

No. Sites Author, Date

Description

Survey of .48 Acres of Private Land near the

49349 Suwanee Railroad Bridge, Valencia County, 0.48 Cogdli,ggg rol
New Mexico N
Survey of Three Areas of State and Private Condie. Carol
49350 Land near Correo, Valencia County, New 3.58 ’
) J., 1995
Mexico
Inventory Along State Highway 6 South of the Messerli,
56495 Suwanee Bridge in District 6, Valencia 2.87 Thomas F.,
County, NM CN 9052 1997
Proposed Fire Department Substation Townsend,
65412 Location in the Village of Folsom Union 5165.00 Stephen,
County, New Mexico 1999
Survey of 5.2 Acres of Private Land in T8N Condie Carol
67433 R3W Near Correo, Valencia County, New 5.20 !
: J., 2000
Mexico
A Class | (Intensive) Pedestrian Cultural
Resources Assessment Survey of Proposed Moses
107502 Roadway Reparations Located along 0.25 James 2607
Highland Blvd. Near Correo in Valencia '
County, New Mexico (FEMA PW #918)
Survey for Two Office/Equipment Yards, a
Hot Mix Plant, and a Pond Site in Bernalillo Marshall
112699 and Clbqla Countles,_New Mexico Associated 1233 Michael P.,
with New Mexico Department of 2009

Transportation Project No. AC-GRIP-(NH)-
040-2(8)126 Control No. G1436ER

Route 66, officially commissioned as a national highway in 1926, includes a network of roads
stretching from Chicago to Los Angeles. The establishment of the route coincided with a boom
in automobile tourism during the 1920s as Americans began taking cross-country road trips.
The official “66” designation was assigned by the Joint Board on Interstate Highways as part of
an effort to create a consistent national numbering system for highway routes across the

country.
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The 1928 path of Route 66 in New Mexico stretched from Glenrio near the New-Mexico-Texas
border southeast through Tucumcari to Santa Rosa, headed northwest to Santa Fe (passing
through Romeroville, Pecos, and Rowe), turned south and treacherously descended La Bajada
before extending through Albuquerque, continued south to Los Lunas, and then headed
northwest through Laguna, Grants, and Gallup (see figure below). Throughout the 1930s and
1940s, large federal public spending programs allowed New Mexico to modernize and improve
its highway system, including making major changes to Route 66 in 1937. These changes
included realignments that excluded 107 miles of previous roadway and included paving the
entire length of the highway within the state. Importantly, the post-1937 Route 66 bypassed
Santa Fe and Los Lunas, thereby taking a more direct east-west route through the state. In the
western portion of New Mexico, this realignment was known as the “Laguna Cut-off.”
Construction of a modern interstate highway system in New Mexico began in 1956 with the
passage of the Federal Aid Highway Act. By 1970, most of Route 66 in the state was
superseded by Interstate 40.

Figure 19. Bridge No. 0002 with Railroad Tracks

R .



'f o Cibola County Road C084 (old US 66)

N PN/CN 6101000
NMDOT Phase A/B Report: Initial & Detailed Evaluation of Alternatives
February 2017

#5an V=idro

Contine rital
Fiige 371

Figure 20. Pre- and Post-1937 Route 66 through Western New Mexico

(Courtesy of www.americansouthwest.net, accessed April 2014)

In 1994, portions of Old Route 66 that were still drivable were designated as a National Scenic
Byway. Numerous segments and associated resources are also listed on the SRCP, including
10 state-maintained segments (SR Nos. 1577, 1581, 1674-1678, 1683, 1686, and 1914), 1
locally maintained segment (SR 1578), 1 abandoned segment (SR 1576), multiple property
listings for the Historic and Architectural Resources of Route 66 through New Mexico (SR 1564)
and Neon Signs along Route 66 (SR 1811), and 2 national historic districts—the Route 66 and
National Old Trails Road Historic District at La Bajada (SR 1822) and the Route 66 Rural
Historic District from Laguna to McCarty’s (SR 1589).

The current project area includes the Correo to Laguna (SR 1686) segment. The Correo to
Laguna segment was listed on the SRCP in 1997 (SR 1686) and includes portions of both 1926
and 1956 alignments of Route 66. As described by Kammer (1996), the eastern 8.1 miles of the
segment is graveled and contains a crossing of the Santa Fe Railroad consisting of a wood
laminated deck, concrete and timber piers, and wood and cable guardrails. The grade
separation at the railroad crossing, constructed in 1933, marks the location where the 1937
realignment of Route 66 (the Laguna Cut-off) intersected with the original 1926 route (1996:2).
Farther to the west, the road includes 2 bridges with creosote-treated timbers and 4 concrete
box culverts. After crossing over I-40, the road follows NM 124 along its pre-1937 alignment as
it approaches Laguna Pueblo. Reflecting its use throughout the history of Route 66, the period
of significance defined for this segment is 1926 to 1956 under the category of transportation. In
his discussion of the significance of the Correo to Laguna segment, Kammer (1996:2) notes that
“the striking landscape of the area marked by polychromatic sandstone mesas and the Laguna
tribal villages with their flat-roofed stone houses and nearby irrigated fields conveyed to many
motorists a feeling that they had finally arrived in the Southwest.”
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Construction of the first railroad, the Atlantic and Pacific (A&P) Railroad, in the Rio Puerco
valley in 1880 followed this same corridor. Segments of the railroad were abandoned as early
as 1908 (Myrick 1990:17-24).

The A&P Railroad was established in 1866, but grading for the Western Division of the railroad
at Isleta Pueblo did not occur until April 8, 1880. Train service was established in December
1880 between Albugquerque and Acoma Pueblo. An additional 200 miles of track was completed
in 1881, crossing the New Mexico State line into Arizona. The railroad made a connection with
the Southern Pacific Railroad at Mojave, California in 1883 (Robertson 1986:75). The A&P was
sold to the Santa Fe Pacific Railroad on July 1, 1897 and in 1902, it was absorbed by its parent
company, the Atchison, Topeka and Santa Fe (AT&SF) Railway (Myrick 1990:17).

The construction in 1908 of the Belen Cutoff from Texico to Belen included a 19-mile extension
of the AT&SF from Belen to the Dalies and the Rio Puerco sidings where it joined the old A&P
tracks. Construction also included an alternate track from the Sandia siding to the Dalies siding.
This resulted in the 1908 abandonment of an 11.2-km (7-mi) section of the old A&P line east of
the Rio Puerco Valley to the present AT&SF and NM 6 overpass west of Cerro de Los Lunas
(Myrick 1990:24). By 1919, the abandoned railroad grade was used as an automobile road. The
present NM 6 alignment incorporates portions of the former railroad grade (Marshall 2003:45,
48).

When Route 66 was first created in the 1920s, much of it followed along AT&SF alignments
(Kammer 1992:17). In 1996, the AT&SF officially ceased operations and merged with BNSF.

5. Climate and Air Quality
The Project Area experiences a warm, semi-arid climate. Precipitation is highest during the
summer monsoons in July and August. Table 8 shows climate statistics for the Laguna. Average
annual maximum temperature is 69.2 degrees Fahrenheit (°F), and the average annual
minimum temperatures is 37.7°F. Average annual precipitation is 9.89 inches.

Table 8. Climate Characteristics of Laguna

Climate Parameter Laguna

Average Maximum Temperature 69.2°F
Average July Maximum Temperature 90.1°F
Average Minimum Temperature 37.7°F
Average December Minimum Temperature 19.4°F
Average Total Annual Precipitation 9.89 inches
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Climate Parameter Laguna

Months with More than 1 inch Precipitation July, August, and September

Source: Western Climatic Data Center (2016)

Air quality is good near the proposed project area because surrounding lands have low-density
development, and air emissions sources are dispersed. The open terrain allows for wind
dispersal of pollutants. Both Cibola and Valencia counties are in attainment with the Clean Air
Act (New Mexico Environment Department [NMED], 2016; U.S. Environmental Protection
Agency [USEPA], 2016). When the vegetation cover is removed, soils are vulnerable to wind
erosion and can result in dust storms.

6. Noise
Traffic volumes can vary with time of day and, along with trains, are the main noise sources
within the project area. Highest volumes occur during the daytime hours, including periods when
residents are traveling to and from work and school. Trains travel under the bridge at regular
intervals during the day and night. There are no residences or other receptors located adjacent
or within 0.2 miles of the Project Area.

7. Social Features
The project area is within northwestern Valencia County next to eastern Cibola County. Based
on the 2010 Census, Valencia County’s population was 76,569 and Cibola County’s population
was 27,213 (see Table 9). For the years 2015 to 2020, Valencia County has a strong growth
rate of 1.34 percent, and Cibola County has a modest growth rate of 0.63 percent. The
population’s age is similar to the state average (36.7 years) with a median age of 37.7 years in
Valencia County and 36.6 years in Cibola. The Hispanic/Latino population represents 58.3
percent of Valencia County’s population, 36.5 percent of Cibola County’s population, and 46.3
percent of New Mexico’s population. Cibola County also has a large Native American population
comprising 41.0 percent of the county’s population (U.S. Census Bureau, 2016).

Two Census Tracts provide local socioeconomic data for areas near the project area. Census
Tract 9713 occupies western Valencia County, and Census Tract 9461 occupies eastern Cibola
County, including Laguna Pueblo. Tract 9713 has a population with a median age of 39.4 years
and a sizeable Hispanic/Latino population (46.9 percent). Tract 9461 has a median age of 33.8
years and a large Native American population (95.5 percent), which shows the tract's Laguna
Pueblo population. Homeowner occupancy rates are higher than the state rate of 68.5 percent.
The homeowner occupancy rates is 83.5 percent in Tract 9713 and 82.4 percent in Tract 9461
(U.S. Census Bureau, 2016).

During 2016, unemployment rates near the Project Area have been higher than the state
average. The July 2016 statewide unemployment rate was 7.1 percent. Cibola County’s
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unemployment rate was 9.2 percent, and Valencia County’s rate was 7.7 percent (New Mexico

Department of Workforce Solutions, 2016).

Table 9. Demographic Characteristics of Areas Near C084 Project Area

Characteristics NS Cibola Valencia Cibola Valencia
Mexico County County County County

Census Census
Tract Tract
9461 9713

Statewide West of Project West of Project
Project Area Project Area

Area Area

2010 Population:

2,059,179 27,213 76,569

36.7 36.6 37.7 33.8 39.4
25.2% 25.1% 26.4% 28.2% 24.9%
13.2% 12.8% 12.7% 12.7% 13.0%
1.34% 0.74 1.48 - -

1.26% 0.63

1.34

2010 Race Status:
68.3%

41.8% 73.2%

2.1% 1.0% 1.4% 0.1% 2.6%
9.4% 41.0% 3.8% 95.5% 7.8%
1.4% 0.5% 0.5% 0.5% 0.3%
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Characteristics NS Cibola Valencia Cibola Valencia
Mexico County County County County

Census Census
Tract Tract
9461 9713

0.1% 0.1%

15.0% 12.4% 17.0% 0.7% 19.5%
3.7% 3.1% 4.0% 1.5% 3.3%
46.3%

36.5% 58.3%

2010 Housing Units:

68.5%

74.2%

80.0%

31.5% 25.8% 20.0%

2010-2014 Income and Poverty:
$54,801

$42,998 $50,263 $39,630 $46,944
16.1% 26.2% 20.1% 29.4% 24.8%

$23,948 $16,362 $19,646 $11,995 $17,970

20.9% 29.0% 24.8% 34.3% 30.41%

Sources: Bureau of Business and Economic Research (2012); U.S. Census Bureau (2016)
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8.  Section 4(f)
As part of the Section 4(f) requirements, FHWA evaluates projects for impacts on public parks,
recreation areas, wildlife and waterfowl refuges, and historic sites. FHWA projects are required
to avoid such properties unless there is no prudent and feasible alternative to using that
property. If a 4(f) property is used, the project must take steps to minimize harm to that property.
Route 66 is a potential 4(f) property. Project uses of Route 66 will receive further review during
the cultural resources investigation and review process.

9. Visual Resources
The views near the project area consist of a rural flat landscape with hills and mesas in the
background. The bridge is the highest point in the immediate area (see Figure 21). From the top
of the bridge, extensive views of the Rio San Jose valley and surrounding hills are visible (see
Figure 22). West of the bridge, the road passes through a flat landscape, with hills and mesas in
the background (see Figure 233).

The bridge is visible from surrounding lands including from I-40 located two miles north of the
bridge. The bridge appears as a noticeable rise in the surrounding flat landscape. The bridge
has a wood deck and numerous wood trusses that are not found in modern highway bridges.
The bridge has a deteriorated appearance.

Figure 21. View of C084 Bridge from NM 6
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Figure 22. Looking east from top of C084 Bridge
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Figure 23. Looking east along C084 from west end of project area
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10. Land Use and Communities
Most lands near the project area are undeveloped. The Valencia County Comprehensive Land
Use Plan shows a mixture of single family residential and rangeland in this part of the county
(Valencia County, 2005). Most development in the county occurs in the Rio Grande valley near
the cities of Los Lunas and Belen. Other parts of the county are experiencing little growth.
Lands near the C084/NM 6 intersection are suited for commercial development, but such
development depends on the local economy. Remaining lands along C084 will likely continue to
be used as rangeland. Additional residential development may occur in lands south of C084.

11. Farmland
The soils within and adjacent to the study are classified as not prime farmland (NRCS, 2016).
No lands within or adjacent to the Project Area are currently used for crop production.

12. Hazardous Materials
Since lands along most of the Project Area have had rangeland use, the number of hazardous
materials sites may be limited. The highest potential for sites will be near the CO 84/NM 6
intersection where former service stations were located to serve travelers on Route 66. The
NMDOT Environmental Geology Section will investigate hazardous materials sites in the Project
Area.

13. Floodplains
No floodplains are located at the Project Area. The Federal Emergency Management Agency
(FEMA) classifies the Project Area and surrounding lands as Zone X, Area of Minimal Flood
Hazards (FEMA, 2016).

14. Wilderness Area
There are no federal lands along this section of CO 84, and wilderness areas are not found in
this part of Valencia County. There are no wilderness areas within or adjoining the Project Area.

15. Wild and Scenic Rivers
No wild and scenic rivers occur within or near the Project Area.

B. Engineering Features

1. Traffic Operations and Safety
The existing traffic data was collected in the project area by Mike Henderson Consulting, LLC,
on May 11" and 12™, 2016. The NMDOT Traffic Bureau also provided traffic volume annual
average daily traffic (AADT) information as well as future traffic volume estimates. Due to
significant differences in the data, it was decided to use the actual traffic counts collected in May
of 2016. The date of the traffic counts on C084 reported by NMDOT is unknown. The traffic
numbers for the projection year were calculated using the growth factor from the NMDOT data.
The existing traffic data and the growth factor calculation used are shown below. The AADT
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was calculated using the growth factor 1.11 percent, which was calculated based on 2017 and
2037 AADTSs obtained from NMDOT. Table 10 shows the AADT Volumes for the year 2017 and
2037 for NM 6 and C084.

Table 10. Growth Factor Calculation

2017 AADT 2037 AADT Growth Factor
NM 6 1287 1606 1.11%
C084 96 99 0.154%
A) ANALYSIS OF EXISTING AND FUTURE TRAFFIC CONDITIONS

Table 11 shows the existing 2016 and projected year 2037 AADT for NM 6 and the ADT for
C084. The future ADT for C084 was calculated using the traffic growth factor and is based on
the existing ADT’s collected by Henderson.

Table 11. Projected Traffic Volume (Future Year 2037)

Annual
Growth % Heavy Vehicle
Factor
NM 6 1.11% 1273 - 1606 - 18.01%
Eastbound 0.154% - 214 - 221 12.87%
C084
Westbound 0.154% - 253 - 261 12.87%
B) CRASH & SAFETY ANALYSIS

Crash data for 2012, 2013 and 2014 was obtained from the NMDOT Traffic Safety Bureau (See
Table 12). There have been two crashes reported on NM 6 within the Project Area since 2012.
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Table 12. Reported Crashes — 2012 to 2014

Highest
Date Time Location Cras_h Contrlbuyng Lighting V|s_|ble Crash.
Severity Factor in Injury Analysis
Crash
600 feet Property Non-
. north of the . Collision -
No.l 6/22/2012 239 Nwme/coga Damage Driver Dark-Not 0 Al
PM , . Only Inattention Lighted
intersection Crash Other/Not
on NM 6 Stated
At the
: . . Overturn/Ro
7:30 intersection Injury Alcohol/Drug
No.2  4/21/2012 PM of NM Crash Involved Dusk 2 I_Il_or:/:k-ogg
6/C084

The first crash was property damage only crash and likely due to driver inattention. According to
the record, it was dark and not lighted when the crash happened. The second crash was an
injury crash, which had two visible injuries. Alcohol was a contributing factor for one of the
crashes.

C) INTERSECTION TURNING LANES

The need for deceleration lanes for left turning and right turning vehicles was analyzed using the
requirement in the State Access Management Manual (SAMM) criteria. Based on the current
and future turning vehicle peak hour traffic volumes, deceleration lanes are not warranted for left
and right turning vehicles.

During a public meeting, the public reported accidents and dangerous conditions at the NM 6
intersection and requested consideration of a turn lane or relocation of the intersection out of the
curve. Primarily, the concern was related to the westbound traffic on NM 6 and the left turn
movement to C084. No supporting data was discovered for this issue now, but the need for
turning lanes on NM 6 will be evaluated in the future.

Towards the west end of the project limits on C084 there are two intersections, Archway Blvd.
and Highland Blvd. These two local streets provide access to the residents to the south of C084.
Highland Blvd. is at the west termini of project and Archway Blvd. is approximately 660 feet east
of Highland Blvd. The spacing of the two intersections meet the SAMM requirements for Rural
Collector Highways, Chapter 4 Section J.
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As part of this project, it is not anticipated that new intersections will be provided within the
project limits.

Access to these intersections will have to be maintained during construction. The community
south of C084 will need access at all times during construction of the project. C084 is currently
the only facility that provides a reasonable access for the commuters and the emergency
response providers.

2.  Maintenance of Traffic
The maintenance of traffic during construction will be essential for the community south of
C084. Bridge No. 0002 and the C084 road are currently the only way to exit the neighborhood
and communities south of the project. Traffic could be maintained on the existing bridge
structure during construction or an at-grade crossing could be constructed for a traffic detour.

Concern has been expressed by the local public members that the trains park in the area of the
crossing for long periods of time and may block access. Should an at-grade crossing be
implemented for construction, an agreement with BNSF will be pursued to ensure that the
access not be blocked.

A BNSF representative, who attended the September 21, 2016 project meeting, stated that they
typically request the closure of two (2) at-grade crossings for every one that is opened.

3. Access
Any driveway or other point of access such as a street, road, or highway that connects to the
Cibola County Road C084 is considered an access. Currently the access points are west of the
bridge structure. One access is used by BNSF to access their railway facilities. Another access
is an entrance to the major Land & Cattle Co. Highland Meadows Estates. Highland Blvd. is
also on the west side of the bridge and within the project area. Coordination with adjacent
property owners and BNSF will be required to properly design desired access points.

4. Drainage Analysis
Drainage patterns within the project area generally flow from west to east toward the Rio San
Jose. The Rio San Jose is an ephemeral stream which drains into the Rio Puerco. The existing
land use in the area is predominately unimproved desert grassland with large depressions in the
terrain on either side of the existing CO84 alignment. Existing drainage structures within the
project area were identified through field visits, survey, and as-built data provided by the
NMDOT.

Based on the field investigation, there is limited existing drainage infrastructure controlling off
site and on-site drainage within the project area. Contours indicate storm water runoff will
accumulate in several of the depressed areas within the project area. These would include the
southwest and southeast corner of the Old Highway 66/CO84 intersection and additional areas
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in the surrounding terrain including the outfall of the BNSF existing culvert, and northeast of the
CO84 Bridge.

Preliminary hydrologic and hydraulic analysis was completed using the NMDOT’s “Drainage
Manual — Volume 1, Hydrology, 1995”, “Drainage Manual — Volume 2, Hydraulics,
Sedimentation and Erosion, 1998” and “Drainage Design Criteria for NMDOT Projects, 2007".

The road is classified as a rural minor collector. According to NMDOT Drainage design criteria
the design event for culverts and roadside ditches are the 25-year and 10-year storm events,
respectively.

To ascertain potential drainage impacts to proposed roadway alternative alignments, offsite sub-
basins were delineated using a combination of survey data, USGS maps, and aerial imagery.
Based on the size of the sub-basins delineated, the Rational Method was used to estimate peak
discharges in the project area. The “c” coefficient for the Rational Method calculations was
estimated using Figure 3-12 from the NMDOT hydrology drainage manual. The land use
component was determined from a combination of aerial imagery and field photos. In order to
develop site specific Intensity Depth Frequency (IDF) curves for the hydrologic calculations,
precipitation values for the project site were downloaded from the NOAA Atlas 14 website.
Table 13 provides a summary of the existing sub-basin peak discharges for the 10-year and 25-
year design storm events.

See Appendix H for maps of existing sub-basin delineations, watershed characteristics, and
ponding areas within the existing terrain.

Table 13: Existing Conditions Peak Discharges

BasiniD S Gy o)
001 4.96 4 5
005 0.70 1 1
010 2.07 2 5
020 135 2 2
030 5.83 5 7
040 8.14 7 10
050 677 6 8
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Basin ID
060 1.91 2 3
070 0.77 1 1
080 0.71 1 1
090 2.90 3 4
100 2.98 3 4
110 0.57 1 1
120 2.45 2 3
130 33.82 19 28

5. Geology and Soils
The existing roadway embankment shows signs of failure with significant settlement and
disbursement of the supporting material. Currently, it is not known if the failure has occurred
with in the approach embankment or the underlying material. The new bridge and roadway will
require an increase in the approach embankment heights, which would likely trigger additional
settlement in the existing material. The planned geotechnical investigation will test the existing
subgrade and existing embankment material and provide further data to develop a plan to
correct the failure. If the investigation indicates that the subgrade material consists of
compressible clay, it may be recommended to remove compressible material and replace it with
granular fill and/or chemically stabilize the clay or mechanically stabilize it with geogrid. Based
on the limited available information, it is recommended that the existing embankment will need
to be removed completely. The cost estimates have been developed assuming the
embankment is not suitable for new construction.

6. Constructability
Due to the proximity of the project to the BNSF railway and the number of trains (50 to 80 per
day) that cross the area, the construction activity will be altered from what may be typical for a
similar project away from a railway. During construction, all workers and equipment will be
required to be at a safe distance from the tracks when a train approaches and remain at a safe
distance until the train passes. A BNSF flag man will be present on site at all times to monitor
the activities and to ensure the interests of BNSF are maintained.
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Coordination with BNSF during construction will be critical, especially during construction
activities that are completed over the railway system. These operations include the demolition of
the bridge, hanging of new bridge girders, and placing of the deck. These operations will require
windows of no train traffic. Close coordination with BNSF during construction will establish
allowable windows of construction. BNSF will not allow train traffic interruptions during the
fourth quarter of the year.

Construction of a bridge over a BNSF railway is feasible, but their requirements need to be
considered in the development of a project to meet all permit agreements. The construction
requirements will increase the efforts required by a contractor and will most likely increase the
cost of the project.

7. Right-of-Way Impacts
The property owners adjacent to the project area are private owners, Laguna Pueblo and the
New Mexico State Highway Commission. See Appendix G for the project property ownership
maps. The existing right-of-way widths vary along the project area.

In an agreement, dated December 1933, the Atchison, Topeka and Santa Fe Railway Company
allowed the State of New Mexico to construct an overpass for the US Highway 66 over the right-
of-way and tracks of the Railway Company. At the time of the agreement, the railway right-of-
way width was 100ft on each side of the centerline (200ft. total) and the roadway width was 75ft
on each side of the centerline (150ft. total).

New right-of-way will be redefined for each alternative.

8.  Utility
Overhead power poles run parallel to C084 the length of the project limits. The power poles are
offset from C084 at a varying distance ranging from 40 feet to 100 feet. The poles are located
on the north side of C084 from NM 6 to the east side of the BNSF Railroad, where they turn
northwest. The poles are located on the south side of C084 from the west side of the BNSF
Railroad to the end of the project limits.

There are no known existing underground utilities at this time. Potential underground utilities
pertaining to the BNSF Railroad may exist, but will need to be located using subgrade
exploratory methods prior to final design.

9. Bridge
In an effort to preserve the appearance of the structure, as many of the features of the existing
structure as possible will be incorporated into the new bridge. Some of the existing features that
may be included into the proposed bridge are the metal bridge railing and concrete pier walls.
The existing bridge has a three rail metal bridge barrier system. The Metal Railing Type A42 is
similar to the existing railing with three railings and is proposed to be used for the new bridge.
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The existing bridge has concrete pier walls adjacent to the railway and the new bridge structure
is proposed to have pier wall adjacent to the railway also.

Per the NMDOT Bridge Procedures and Design Guide, the full width of the approach roadway
should be maintained across the entire structure. Therefore, the bridge width will consist of two
(2) 12 ft. driving lanes, two (2) 6 ft. shoulders and bridge railing.

390"

T CONSTRUCTION
1l | 6-0" | 120" 1207 I 6-0" 16"
METAL RAILING SHOULDER DRIVING LANES DRIVING LANES SHOULDER METAL RAILING
TYPE A42 — PROFILE TYPE A42
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1 —
e | —————— | 11— ._ﬂ—l»—u
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! 1

Figure 24. Proposed Bridge Typical Section

BNSF has requested that enough room under the bridge be provided for a future track. In
accordance with the BNSF Grade Separation Guidelines, 20-ft. minimum will be provided
between the existing and proposed railway tracks and 25-ft. minimum clearance between the
centerline of the track and the pier wall will be provided in the new structure. See Appendix C for
the roadway plan and profiles, which show the bridge layouts.

The BNSF guidelines also specify 23’-6” (BNSF) vertical clearance above the railway tracks.
The vertical clearance will be increased from the existing to meet the required clearance value.

The use of MSE walls supporting roadways above track level is not acceptable within the
railroad right-of-way or within 50 feet of the centerline of existing or future tracks.

VIl. ALTERNATIVES

Nine alternatives have been developed and evaluated for CO84. The nine alternatives are
comprised of a No-Build Alternative, Rehabilitation Alternative, and seven Build Alternatives
(Build Alternatives A through G). The seven Build Alternatives can be viewed in Appendix B.
The following subsections discuss the C084 design criteria, Proposed Typical Section and the
nine Alternatives.
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A. No-Build Alternative

The No-Build Alternative leaves the roadway and bridge structure in their existing condition and
configuration. No improvements would be made to the geometry or condition of the roadway
and bridge. The deficiencies that exist today would remain.

B. Rehabilitation Alternative

The Rehabilitation Alternative would maintain the existing geometry and would improve or
restore the physical strength or condition of the materials related to the roadway and bridge
elements. It does not correct the geometric deficiencies of the roadway or the bridge. The
horizontal and vertical alignment of the roadway would not be reconstructed to current
standards. The bridge opening would not be increased to meet the current vertical clearance
requirements and the width would not be adequate for the proposed future railway.

C. Build Alternatives Design Criteria

A combination of the New Mexico Department of transportation (NMDOT) guidelines,
AASHTO'’s A Policy on Geometric Design of Highways and Streets - 2011 edition (The Green
Book), and AASHTO’s Roadside Design Guide — 2011 edition were used to establish the C084
Build Alternatives design criteria. Table 14 summarizes the proposed design criteria for the
C084 Build Alternatives.

Table 14. Design Criteria

Design Criteria

Functional Classification Rural Collector
Terrain Level
Design Speed 35 mph
Posted Speed 30 mph
Number of Lanes 2
Width of Lane 12 feet
Width of Shoulders 6 feet
Normal Crown Slope 2%
Maximum Superelevation Slope 6%
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Vertical Alignment Maximum Grade 7.0%
Vertical Alignment Minimum Grade 0.3%
K-Value, Crest Curve 29
Stopping Sight Distance, Crest Curve 250 feet
K-Value, Sag Curve 49
Stopping Sight Distance, Sag Curve 250 feet

D. Build Alternatives Proposed Typical Section

The Proposed Roadway Typical Section is designed in compliance with AASHTO standards for
Rural Collectors. All seven of the proposed Build Alternatives implement this typical section. The
Proposed Roadway Typical Section can be viewed in Figure 25 and is defined as follows:

e 2-Lane undivided roadway, 47-foot typical pavement section
0 5-inch asphalt - HMS SP Il complete
0 6-inch base course
0 12-inch subgrade preparation

12-foot all purpose roadway lanes

6-foot paved shoulders

12-foot pavement taper at 6:1 slope

Grading varies

EXISTING PROPOSED EXiSTING
R/W & R/W

I
RIW
VARIES '
WESTBOUND EASTBOUND ‘
I
I
I
I

12.00' L 600 12.00 12.00 L 800 1200
SURFACING
TAPER

SHOULDER DRIVING DRIVING

LANE LANE

SHOULDER SURFACING

TAPER

CcuT

2.1 (DEPTH OVER 20')
FILL 31 (DEPTH 10'TO 207

4:1 (DEPTH 0' TO 10) ‘
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2:1 (DEPTH OVER 20)

PROPOSED TYPICAL SECTION

NOT TO SCALE

Figure 25: Proposed Typical Section
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E. Build Alternatives Proposed Bridge Railing

In effort to maintain the appearance of the existing railing and keep a similar appearance as the
existing railing, the proposed bridge railing will be a Metal Railing, Type A42. This will maintain
the three railing bridge barrier concept. Please, see NMDOT standard drawings 543-07 for
details.

RAILING — 3D VIEW

Figure 26: Proposed Bridge Railing

Figure 27: Bridge Elevation & Proposed Bridge Railing

F. Build Alternative A

1. Roadway Improvements
The original objective of Build Alternative A was to alleviate the construction cost associated
with the embankment removal by leaving the existing embankment in place and reusing it for
the proposed construction.

The proposed roadway layout for Build Alternative A follows the existing roadway horizontal
alignment along the existing roadway centerline. The proposed BNSF railroad bridge crossing is
located at the current existing location and crosses the railroad at a 45 degree skew. The
proposed roadway intersections at Highland Boulevard/C084 and NM 6/C084 are located at the
existing locations. This alternative will require a temporary at-grade railroad crossing and
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railroad signalization for vehicular traffic during construction of the proposed bridge, roadway
and embankment.

After further analysis of the earthen embankment, it was determined that the existing
embankment may not be suitable for future construction. It is assumed that the existing
embankment will need to be completely removed and reconstructed due to undesirable
subgrade conditions.

The horizontal and vertical alignments for Build Alternative A are designed using the design
criteria outlined in Table 14, and can be viewed in Appendix C.

2. Bridge Improvements
The bridge structure for Alternative A would be a three-span structure with spill through
abutments. The bridge structure is skewed at 45 degrees. The span lengths would be 78 ft., 124
ft., and 78 ft. The center span would provide adequate space for the existing two BNSF tacks
and the future track and the required horizontal clearance to the pier walls. The specified
horizontal clearance to the pier walls would provide appropriate space for an access road or
standard “V” ditch as required by BNSF. The girder types for the proposed span configuration
would be a prestressed concrete member type BT-54 (Span 1), type 63 (Span 2) and type BT-
54 (Span 3). The proposed profile and superstructure depth would provide the minimum
specified vertical clearance of 23’-6".

3.  Traffic Control
The traffic would be detoured to an at-grade crossing during the construction of alternative A.
The construction activities would conflict with the flow of traffic in its existing location, so a
detour would be required to maintain the flow of traffic during construction. The proposed detour
would be constructed to the north of the existing alignment and would require the construction of
flashers and gates for the railroad crossing. A permanent crossing may be constructed at a
different location and used for the detour during construction. The crossing would be left in
place after the project is completed and used as the second exit point for local residents.
Agreements with BNSF would be needed for this approach to be acceptable.

G. Build Alternative B

1. Roadway Improvements
The original objective of Build Alternative B is to alleviate the need for an at-grade crossing, and
railroad signalization for vehicular traffic during construction of the proposed bridge, roadway
and embankment. This would be achieved by constructing the proposed bridge off-line while
maintaining traffic on the existing bridge during construction. Once the bridge is constructed,
traffic would then be diverted along the constructed bridge while demolition and final roadway
construction is completed. Additionally, construction cost would be reduced by leaving the
existing embankment in place and reusing part of it for the proposed bridge and roadway.
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The proposed roadway layout for Build Alternative B is located slightly south of the existing
roadway horizontal alignment. The proposed BNSF railroad crossing is offset approximately 42-
feet south of the existing crossing and crosses the railroad at a 45 degree skew. The proposed
roadway intersections to Highland Boulevard/C084 and NM 6/C084 are located at the current
existing locations.

After further analysis of the earthen embankment, it was determined that the existing
embankment may not be suitable for future construction. It is now assumed that the existing
embankment will need to be completely removed and reconstructed due to undesirable
subgrade conditions, which eliminates the cost savings originally identified with the
embankment removal for this alternative.

The horizontal and vertical alignments for Build Alternative B are designed using the design
criteria outlined in Table 14. Design Criteria, and can be viewed in Appendix CAppendix H. .

2. Bridge Improvements
The bridge structure for Alternative B would be a three-span structure with spill through
abutments. The bridge structure is skewed at 45 degrees. The span lengths would be 78 ft., 124
ft., and 78 ft. The center span would provide adequate space for the existing two BNSF tracks
and the future track and the required horizontal clearance to the pier walls. The specified
horizontal clearance to the pier walls would provide appropriate space for an access road or
standard “V” ditch as required by BNSF. The girder types for the proposed span configuration
would be a prestressed concrete member type BT-54 (Span 1), type 63 (Span 2) and type BT-
54 (Span 3). The proposed profile and superstructure depth would provide the minimum
specified vertical clearance of 23'-6".

3. Traffic Control
The traffic would be detoured to an at-grade crossing during the construction of alternative B.
The construction activities would conflict with the flow of traffic in its existing location, so a
detour would be required to maintain the flow of traffic during construction. The proposed detour
would be constructed to the north of the existing alignment and would require the construction of
flashers and gates for the railroad crossing. A permanent crossing may be constructed at a
different location and used for the detour during construction. The crossing would be left in
place after the project is completed and used as the second exit point for local residents.
Agreements with BNSF would be needed for this approach to be acceptable.

H. Build Alternative C

1. Roadway Improvements
Build Alternative C is similar to Alternative B, but is located on the north side of the existing
alignment in lieu of the south.
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The horizontal and vertical alignments for Build Alternative C are designed using the design
criteria outlined in Table 14 and can be viewed in Appendix C.

2. Bridge Improvements
Build Alternative C is similar to Alternative B, but is located on the north side of the existing
alignment in lieu of the south.

3. Traffic Control
The traffic would be detoured to an at-grade crossing during the construction of Alternative C.
The construction activities would conflict with the flow of traffic in its existing location, so a
detour will be required to maintain the flow of traffic during construction. The proposed detour
would be constructed to the south of the existing alignment and would require the construction
of flashers and gates for the railroad crossing. A permanent crossing may be constructed at a
different location and used for the detour during construction. The crossing would be left in
place after the project is completed and used as the second exit point for local residents.
Agreements with BNSF would be needed for this approach to be acceptable.

l. Build Alternative D

1. Roadway Improvements
The objective of Build Alternative D is to reduce the construction cost of the proposed bridge by
shortening its length. Shortening the length of the bridge is achieved by increasing the interior
angle of the crossing to 90 degrees (perpendicular to railroad) in lieu of the existing 45 degree
skew. This alternative would require a temporary at-grade railroad crossing, and railroad
signalization for vehicular traffic during construction of the proposed bridge, roadway and
embankment.

The proposed roadway layout for Build Alternative D spans both north and south of the existing
roadway horizontal alignment. The proposed BNSF railroad bridge crossing is located at the
current existing location and crosses the railroad at a 90 degree skew (perpendicular to
railroad). The proposed roadway intersection at Highland Boulevard/C084 is located at the
current existing intersection. The proposed roadway intersection at NM 6/C084 is located
approximately 160-feet north of the existing intersection. Offsetting the intersection from the
existing location is not preferred due to the opposing leg not being aligned.

It should be noted that although the length and associated cost of the bridge is reduced, the
length and cost of the roadway would be increased in order to develop the revised angle at the
railroad crossing. Large horizontal reverse curves would be required to achieve the 90 degree
angle at the crossing, which increase the roadway construction cost as well as the amount of
additional right of way (ROW) required.
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The horizontal and vertical alignments for Build Alternative D are designed using the design
criteria outlined in Table 14 and can be viewed in Appendix C.

2. Bridge Improvements

The bridge structure for Alternative D will be a 3 span structure with spill through abutments.
The bridge structure is normal to the railway. The span lengths will be 62 ft., 88 ft., and 62 ft.
The center span provides adequate space for the existing two BNSF tracks, the future track and
the required horizontal clearance to the pier walls. The specified horizontal clearance to the pier
walls provides appropriate space for an access road or standard “V” ditch as required by BNSF.
The girder types for the proposed span configuration will be a prestressed concrete member
type 45. The proposed profile and superstructure depth provides the minimum specified vertical
clearance of 23’-6".

3. Traffic Control
The traffic will be detoured to an at-grade crossing during the construction of alternative D. The
construction activities would conflict with the flow of traffic in its existing location, so a detour will
be required to maintain the flow of traffic during construction. The proposed detour would be
constructed to the north of the existing alignment and north of the proposed improvements. The
detour would require the construction of flashers and gates for the railroad crossing. A
permanent crossing may be constructed at a different location and used for the detour during
construction. The crossing would be left in place after the project is completed and used as the
second exit point for local residents. Agreements with BNSF would be needed for this approach
to be acceptable.

J. Build Alternative E

1. Roadway Improvements
Build Alternative E is similar to Build Alternative D, but the intent is to reduce the amount of
roadway and ROW required for Build Alternative D. As discussed in Build Alternative D, the
length of the proposed bridge would be reduced by increasing the interior angle of the crossing;
however, increasing the interior angle at the crossing would also increase the length of roadway
and area of ROW required. This alternative seeks to balance shortening the bridge length and
the amount of roadway /ROW required by increasing the interior angle of the crossing to 20
degrees in lieu of the existing 45 degree skew (Build Alternative D rotates the crossing to
perpendicular). This alternative would require a temporary at-grade railroad crossing, and
railroad signalization for vehicular traffic during construction of the proposed bridge, roadway
and embankment.

The proposed roadway layout for Build Alternative E would span both north and south of the
existing roadway horizontal alignment. The proposed BNSF railroad bridge crossing is located
at the current existing location and crosses the railroad at a 20 degree skew. The proposed
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roadway intersections to Highland Boulevard/C084 and NM 6/C084 are located at the existing
locations.

It should be noted that although the length and associated cost of the bride is reduced, the
length and cost of the roadway would be increased in order to develop the revised angle at the
railroad crossing. Horizontal reverse curves are required to achieve the 20 degree angle at the
crossing, which increase the roadway construction cost as well as the amount of additional
ROW required.

The horizontal and vertical alignments for Build Alternative E designed using the design criteria
outlined in Table 14 and can be viewed in Appendix C.

2. Bridge Improvements
The bridge structure for Alternative E would be a three-span structure with spill through
abutments. The bridge structure is skewed at 20 degrees. The span lengths would be 66 ft., 95
ft., and 66 ft. The center span would provide adequate space for the existing two BNSF tracks,
the future track and the required horizontal clearance to the pier walls. The specified horizontal
clearance to the pier walls would provide appropriate space for an access road or standard “V”
ditch as required by BNSF. The girder types for the proposed span configuration would be a
prestressed concrete member type 54. The proposed profile and superstructure depth would
provide the minimum specified vertical clearance of 23’-6".

3.  Traffic Control
The traffic would be detoured to an at-grade crossing during the construction of alternative E.
The construction activities would conflict with the flow of traffic in its existing location, so a
detour would be required to maintain the flow of traffic during construction. The proposed detour
would be constructed to the north of the existing alignment and would require the construction of
flashers and gates for the railroad crossing. A permanent crossing may be constructed at a
different location and used for the detour during construction. The crossing would be left in
place after the project is completed and used as the second exit point for local residents.
Agreements with BNSF would be needed for this approach to be acceptable.

K. Build Alternative F

1. Roadway Improvements
The objective of Build Alternative F is to alleviate the construction cost associated the need for
an at-grade crossing, and railroad signalization for vehicular traffic during construction. This was
achieved by offsetting the proposed bridge, roadway and embankment far enough north to
avoid all conflicts with the existing embankment. This also allows for the existing bridge to
remain in use throughout the construction process.

R :



'f o Cibola County Road C084 (old US 66)
i PN/CN 6101000
MMDOT Phase A/B Report: Initial & Detailed Evaluation of Alternatives

February 2017

The proposed roadway layout for Build Alternative F is located north of the existing roadway
horizontal alignment. The proposed BNSF railroad crossing is offset approximately 186-feet
north of the existing crossing and crosses the railroad at a 45 degree skew. The proposed
roadway intersections to Highland Boulevard/C084 and NM 6/C084 are located at the current
existing locations. Additional ROW will be required due to the large offset proposed in this
alternative.

The horizontal and vertical alignments for Build Alternative F designed using the design criteria
outlined in Table 14 and can be viewed in Appendix C.

2. Bridge Improvements
The bridge structure for Alternative F would be a three-span structure with spill through
abutments. The bridge structure is skewed at 45 degrees. The span lengths would be 78 ft., 124
ft., and 78 ft. The center span provides adequate space for the existing two BNSF tracks and
the future track and the required horizontal clearance to the pier walls. The specified horizontal
clearance to the pier walls would provide appropriate space for an access road or standard “V”
ditch as required by BNSF. The girder types for the proposed span configuration would be a
prestressed concrete member type BT-54 (Span 1), type 63 (Span 2) and type BT-54 (Span 3).
The proposed profile and superstructure depth would provide the minimum specified vertical
clearance of 23’-6".

3.  Traffic Control
The traffic would remain on the existing lanes during the construction of alternative F. The
construction activities would not conflict with the flow of traffic in its existing location, so a detour
would not be required.

L. Build Alternative G

1. Roadway Improvements
The objective of Build Alternative G is to remove the construction cost of the proposed bridge,
proposed embankment, and existing embankment removal. This is achieved by implementing
an offset at-grade crossing.

The proposed roadway layout for Build Alternative G is located slightly north of the existing
roadway horizontal alignment. The proposed BNSF railroad crossing is offset approximately
100-feet north of the existing crossing and crosses the railroad at a 45 degree skew. The
proposed roadway intersections to Highland Boulevard/C084 and NM 6/C084 are located at the
current existing locations.

Although Build Alternative G appears to be the most cost effective alternative, it is also
considered the most dangerous and least efficient due to railroad traffic. An agreement with
BNSF would have to be reached preventing the parking of trains at the crossing, which would
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prevent access to the community. BNSF has reported that they typically require the closure of
two crossings for one opening. NMDOT indicated that they do not have two crossing available
for closure.

The horizontal and vertical alignments for Build Alternative G designed using the design criteria
outlined in Table 14 and can be viewed in Appendix C.

2. Bridge Improvements
A bridge structure is not needed for Alternative G.

3. Traffic Control
The traffic would remain on the existing lanes during the construction of Alternative G. The
construction activities would not conflict with the flow of traffic in its existing location, so a detour
would not be required.

VIlIl.  EVALUATION OF ALTERNATIVES

Each alternative has been developed and evaluated against engineering and environmental
criteria. The evaluation process will assign a factor value to the different criteria for each
alternative. The factors are as follows:

++ = very positive effects

+ = positive effects

0 = negligible or no effects
- = negative effects

= very negative effects

The following discussion details the scoring of those factors for each alternative and determines
the preferred alternative for advancement into Phase C of the study.

A. Purpose and Need and Analysis

1. No-Build Alternative
The No-Build Alternative does not meet the Purpose and Need of the project. The geometric
deficiencies and aging infrastructure would not be corrected with this alternative. Due to not
meeting the Purpose and Need of the project it is valued as very negative effects.

2. Rehabilitation Alternative
The Rehabilitation Alternative does not meet the Purpose and Need of the project. The life of
the aging infrastructure may be extended, but the geometric deficiencies would not be corrected
with this alternative. Due to not meeting the Purpose and Need of the project it is valued as very
negative effects.
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3. Build Alternatives
The build alternatives do meet the Purpose and Need of the project. The geometric deficiencies
and aging infrastructure will be corrected and will be valued as very positive effects.

Alternative G does not fully meet the Purpose and Need of the project by its inability to
efficiently convey traffic across the tracks as a train passes the crossing or when a train is
parked at the crossing. An at-grade crossing inherently introduces safety concerns due to the
possibility of an accident with the rail and roadway crossing. Alternative G will be valued as
Negative Effect.

B. Cost and Analysis

There is a constant request and need for funding to improve infrastructure and construct new
projects. With so many needs and requests for funding, each available dollar is greatly valued
and requested. The evaluation of alternatives under this factor will consider the cost to produce
the alternative. The more the alternative will cost, the greater the negative effect. The costs
have been developed by considering the major items for the project. Some of the items are
estimated using a lump sum approach. The estimated quantities and construction cost
development are shown in Appendix K. Each alternative also has maintenance costs that are
typically borne by the District and should be considered in the evaluation. Maintenance costs
for new structures are expected to be less than the costs for maintaining old and aging
infrastructure. The Maintenance Costs will not be quantified below, but will be factored into the
evaluation. The railway flagging and inspection costs are estimated to be $1,800/day. The right-
of-way costs are estimated to be $14,000/acre. These costs are estimates and are developed
for planning purposes and should not be valued as actual costs.

The estimated cost for the No-Build Alternative is:

Estimated Construction & Detour Cost: $0.00
Estimated Railway Flagging & Inspection Cost: $0.00
Estimated Right-of-Way Cost: $0.00
Total Estimated Cost: $0.00

The cost for the No-Build alternative is valued as negative effect due to expected cost for
maintenance on an old and aging infrastructure.
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The estimated cost for the Rehabilitation Alternative is:

Estimated Construction & Detour Cost: $1,500,000
Estimated Railway Flagging & Inspection Cost: $215,000
Estimated Right-of-Way Cost: $0.00
Total Estimated Cost: $1,715,000

The cost for the Rehabilitation alternative is valued as negative effect due to expected cost for

maintenance on an old and aging infrastructure.

The estimated cost for the Build Alternative A is:

Estimated Construction & Detour Cost: $7,495,000
Estimated Railway Flagging & Inspection Cost:  $490,000
Estimated Right-of-Way Cost: $35,000
Total Estimated Cost: $8,020,000
The estimated cost for the Build Alternative B is:
Estimated Construction & Detour Cost: $7,747,000
Estimated Railway Flagging & Inspection Cost: $490,000
Estimated Right-of-Way Cost: $50,000
Total Estimated Cost: $8,287,000
The estimated cost for the Build Alternative C is:
Estimated Construction & Detour Cost: $7,824,000
Estimated Railway Flagging & Inspection Cost: $490,000
Estimated Right-of-Way Cost: $50,000
Total Estimated Cost: $8,364,000

FoR
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The estimated cost for the Build Alternative D is:

Estimated Construction & Detour Cost:

Estimated Railway Flagging & Inspection Cost:

Estimated Right-of-Way Cost:

Total Estimated Cost:

The estimated cost for the Build Alternative E is:

Estimated Construction & Detour Cost:

Estimated Railway Flagging & Inspection Cost:

Estimated Right-of-Way Cost:

Total Estimated Cost:

The estimated cost for the Build Alternative F is:

Estimated Construction & Detour Cost:

Estimated Railway Flagging & Inspection Cost:

Estimated Right-of-Way Cost:

Total Estimated Cost:

The estimated cost for the Build Alternative G is:

Estimated Construction & Detour Cost:

Estimated Railway Flagging & Inspection Cost:

Estimated Right-of-Way Cost:

Total Estimated Cost:

FoR

$7,898,000
$490,000
$315,000
$8,703,000

$7,007,000
$490,000
$186,000
$7,683,000

$6,378,000
$490,000
$126,000
$6,994,000

$2,233,000
$270,000
$57,000
$2,560,000
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Table 15 summarizes the estimated costs and the respective assigned satisfaction score.

Table 15. Summary of Estimated Costs and Factor

Alternative Cost

No-Build $0.00 + Maintenance
Costs
Rehabilitation Mailtgnla::;n’g(e)%;sts
Build - Alignment A $8,020,000
Build - Alignment B $8,287,000
Build - Alignment C $8,364,000
Build - Alignment D $8,703,000
Build - Alignment E $7,683,000
Build - Alignment F $6,994,000
Build - Alignment G $2,560,000

C. Engineering Factors and Analysis

1. Traffic Operations and Safety
The evaluation of alternatives under this factor will consider the operation of traffic and
pedestrians within the proposed design. The operational performance of a highway segment is
described by level of service (LOS). It will consider how well the traffic flows within the travel
lanes and turning lanes and the safety of that operation. The pedestrian accessibility and safety
will also be included in the evaluation for the alternatives. See the Transportation Needs
Analysis Report in Appendix J for analysis.

The No-Build and Rehabilitation alternatives are given a factor score of Very Negative Effect
due to the safety concern of the bridge’s condition. Alignments D and E introduce several
horizontal curves into the corridor, which will raise concern for accidents especially during snow
and icy weather and will be scored as Negative Effect. Alignments A, B, C and F are scored at
Very Positive Effects because of their high safety levels. Alignment G is scored at Very
Negative Effects due to safety concerns of the at grade railway crossing.
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Table 16. Safety Score Summary

Alternative Factor

No-Build - -

Rehabilitation - -

Build - Alignment A ++
Build - Alignment B ++
Build - Alignment C ++

Build - Alignment D -

Build - Alignment E -

Build - Alignment F + +

Build - Alignment G - -

2.  Maintenance of Traffic
Work zone traffic control is an important function necessary in providing a safe environment in
those areas where workers and transportation modes may compete for common or adjacent
space. Every reasonable effort will be made to reduce the risk of injury to both the worker and
transportation user along the corridor. The sequencing of the construction and the work area
has a great influence toward the safety of the workers and corridor users. This factor will
consider the alternatives abilities to maintain traffic and access during construction.

The No-Build Alternative w