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1. Introduction

One of the biggest challenges our nation’s transit agencies face is finding a way to increase
ridership in light of limited revenues. As is the case with many American cities, large portions of Dallas
and its adjacent suburban areas have a relatively low population density level, which may make
travel by transit a less viable option.

As an indication of these preferences, population density has been growing near transit stations
along the Dallas Area Rapid Transit (DART) Blue and Red lines in the cities of Dallas, Garland, Plano,
and Richardson. As ridership increases, the effects of existing gaps in infrastructure or barriers to
pedestrian and bicycle accessibility at DART stations becomes more evident. These barriers have
the potential to suppress the demand for rail traffic, increase motorized traffic to and from the rail
stations, or increase safety risks for the roadway’'s most vulnerable users.

Coordination between transit agencies and city transportation offices is necessary in targeting first
and last mile improvements that produce the greatest benefits while planning for anticipated costs.
In support of these efforts, the North Central Texas Council of Governments (NCTCOG) initiated this
study to verify exiting needs and to prioritize identified improvements for twenty-eight stations and
their adjacent developed areas within the cities of Dallas, Garland, Plano, and Richardson.

1.1 Obijectives

The project’s objective is to provide opportunities for the greatest number of additional people to
walk or bike to DART stations by identifying necessary sidewalk, shared use path, crosswalk
connections, and related infrastructure within and surrounding the various DART stations. This was
accomplished by:

¢ Conducting field investigation of existing pedestrian and bicycle infrastructure in the study
area.

o Verifying the need for recommended pedestrian and bicycle improvements in priority
corridors identified by NCTCOG to improve access and connectivity to light rail stations for
the greatest number and density of residents and workers, thus increasing potential transit
ridership.

¢ |dentifying additional improvements based on field review, as necessary.

¢ Reviewing and updating NCTCOG's prior draft project prioritization of improvements based
on information gathered during field review, engineering judgment, and criteria to be
coordinated with City and DART staff stakeholders.

e Developing opinions of probable cost, and schematics for key pedestrian and bicycle
improvements at rail stations and along prioritized routes to stations.

1.2 Study Area

The study area focused on the twenty-eight DART light rail stations built prior to 2004, included in the
Red and Blue Line Platform Extension Project corridors, as shown in Figure 1.

[ ]
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Figure 1: Map of Study Area DART Stations
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These stations are part of the Federal Transit Administration (FTA) Core
Capacity Enhancement Capital Investment Grant, which made them
eligible for FTA planning funds. Per FTA guidance, the one-half mile
radius from the station is the effective planning area for transit-oriented
development (TOD). These DART rail stations and their adjacent
developed areas are located in the cities of Dallas, Garland, Plano,
and Richardson.

While the intent of the planning work was to create corridor-level
planning recommendations, not all areas surrounding all stations were
reviewed using the same level of detail as part of this study; rather,
strategic streets and sites within a broad selection of stations that were
expected to be most cost effective were targeted for more thorough
review.

1.3 Station Numbering & Report Organization

The system developed to organize improvements identified in the
deliverables is illustrated in Figure 2. Each red or blue colored box in
the figure represents a Red or Blue Line DART station respectively,
arranged geographically from north to south. Purple boxes represent
stations where the Red and Blue Lines run concurrently on the same
alignment. Two-digit alpha-numeric codes assigned to each station
are shown to the left of each box.

This report is organized for specific use by the City of Garland. Other
volumes of this report have been provided to other project
stakeholders (NCTCOG, DART, Dallas, Plano, and Richardson) which
include similar details relevent to their jurisdictions. Figures common to
all volumes of the report are numbered 1, 2, 3, etc. Figures specific to
the City of Garland have figure numbers beginning with the code (3A
or 3B) assigned to each station.

2. Methodology

The consultant group conducted field investigations for each of the
twenty-eight DART station properties and surrounding one-half mile
areas within the study area to examine existing conditions of
pedestrian and bicycle infrastructure and to determine potential
improvements. Field visits for each station were made between July
2018 and January 2019. Specific dates are listed in Appendix A.

2.1 Field Survey (DART Station Properties)

The consultant group documented the existing pedestrian, bicycle,
bus, and motor vehicle circulation and patterns, as well as the
wayfinding, signage, and lighting at each station. Potential station-
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Figure 2: Project Station Numbering Schematic
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1A

1B

1C

2A

2B

2C

3C

3D

4A

4B

4C

4D

8A

8B

8C

5A

5B

6A

6B

6C

Station
ID

Parker Road

Downtown Plano

City Line/Bush

Galatyn Park

Arapaho Center

Spring Valley
3A |Downtown Garland*
3B Forest/Jupiter*
LBJ/Central
Forest Lane
Walnut Hill
Park Lane 4E LBJ/Skillman
Lovers Lane* 4F White Rock
Mockingbird
Cityplace

Convention Center

Cedars

8th & Corinth

Dallas Zoo* 5C Morrell
Tyler Vernon 7A Illinois
Hampton 7B Kiest
Westmoreland 7C VA Medical Center

* Station with high priority improvements for 15% design

area improvements were then identified, including sidewalks, curb
cuts, crosswalks, shared use paths, lighting and wayfinding, among
others.

In many locations, sighage for motorized and nonmotorized users
needs to be updated in order to conform with the Manual on Uniform
Traffic Control Devices (MUTCD).

Many pedestrian facilities were observed to be non-compliant with
Americans with Disabilities Act (ADA) regulations. While a full inventory
of all ADA infrastructure was outside the scope of this study, some
example problems have been identified in the recommendations. Itis
recommended that DART conduct complete accessibility reviews to
identify and correct all such concerns within DART station properties.

2.2 Field Survey (Half-Mile Radii)

Inventories were developed of all proposed improvements within one-
qguarter mile of each station. Streets within one-quarter mile where
existing sidewalks had been preliminarily identified as acceptable
condition by NCTCOG were reviewed quickly by a combination of
walking, biking, and/or driving. Within one-half mile of each station,
the consultant team also reviewed corridors labeled as “Primary
Routes” on NCTCOG's prior in-house mapping. Of the Primary Routes,
certain corridors in Garland and Dallas (that will be identified later in
those cities versions of this report) had been identified by NCTCOG for
preliminary engineering with 15 percent design schematic
development. These select corridors received special attention during
the field surveys to verify feasibility of construction.

The primary focus of data collection efforts was information about
major barriers to walking or biking to the stations. These included:

e Missing sidewalk links o
e Unprotected crossings o
¢ Proximity to high-speed auto traffic

Multi-lane crossings
Fences & landscaping

Map data from previous projects was reviewed revealing many
locations where existing conditions had changed since NCTCOG's
initial analysis. For example, recent sidewalk damage resulted in some
additional gaps. Other gaps previously inventoried by NCTCOG had
since been constructed by adjacent development or City/TxDOT
projects.
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2.3 Sidewalk Condition Classification

Existing sidewalk conditions were classified as acceptable or unaccaptable. As shown by the
examples in Figure 3 on page 4, acceptable sidewalk was categorized as either “Excellent/Good”
or “Fair.” Unacceptable conditions included both “Poor” and “Nonexistent” sidewalk.

2.4 Incorporation of Other Data Sources

In some cases, additional improvements were constructed after the field work and were identified
while conducting further review for prioritization on Google Maps aerial or Street View images.
When such improvements were identified, the ArcGIS files were updated accordingly. However,
other changes may have occurred between this review in Summer 2019 and the date of this report.

Information on several other sidewalk characteristics was compiled using Google Maps Street View
in the office prior to the field visits and then verified by field personnel. For sidewalk segments, these
characteristics included:

¢ Actual and effective sidewalk widths e Presence of curb & gutter
(accounting for obstructions such as utility poles) Posted speed limit

¢ Type & width of buffer between sidewalk & street e Presence of lighting

o Presence & width of on-street parking, bike lanes e Number of adjacent travel lanes
& shoulder e Adjacentland use category

The consultant team identified where sidewalk gaps are planned to be filled with shared use paths
by reviewing NCTCOG's 2045 Regional Veloweb alignments adopted by the Regional
Transportation Council. These were updated based on input from each city stakeholder about their
most recent plans.

2.5 Identifying Crosswalks for Improvements

NCTCOG's prior in-house work identifying sidewalk gaps did not make any special considerations
for crosswalks as distinct types of gaps in the pedestrian network. As part of this study, the
consultants evaluated crosswalks at key locations, including:

e Existing signed and/or marked crosswalks crossing streets without signal or stop-sign control on
the approaches being crossed.

e Unmarked/unsigned crossings of arterial or collector streets along radial lines to/from the station.

¢ Unmarked/unsigned crossings of arterial or collector streets not along radial lines to/from the
station, but adjacent to significant pedestrian generators such as DART bus stops with significant
levels of ridership, estimated by daily boarding and alighting data provided by DART.

Different types of field data were collected for signalized and unsignalized crosswalks during the
field visits. At traffic signals, data collection included the number of lanes crossed in each direction,
as well as the presence or absence of:

e Lighting e Countdown pedestrian signals
¢ Median refuge area e Accessible pedestrian signals (APS)
o Pedestrian ramps e Pushbuttons (and if they were functional)

At unsignalized crosswalks, additional data collection items included:

5o A
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e Whether the crosswalk had stop control for vehicular traffic or was uncontrolled.

¢ A two-minute count of traffic volumes crossing the crosswalk for locations where other daily
traffic data from City or TXDOT sources was not available.

¢ Notes on any existing traffic control devices already present (such as signs, markings, or
rectangular rapid flashing beacon (RRFB) assembilies.

Each input for both sidewalk segments and crosswalks were considered later for use in evaluating
and prioritizing improvements, though some data were ultimately not utilized in order to simplify the
prioritization process. Data collection forms (including handwritten notes taken on maps and pre-
filed tables) are found in Appendix B.

2.6 Crosswalk Improvement Selection

At existing or proposed crosswalks without existing stop sign or signal control, potential
improvements were evaluated based on guidance in the Federal Highway Administration’s (FHWA)
recent publication, "Guide for Improving Pedestrian Safety at Uncontrolled Crossing Locations" (July
2018). This publication includes enhanced guidance on countermeasures that can or should be
considered for uncontrolled crosswalks with various combinations of vehicular speed, traffic flow,
and number of lanes to be crossed. A selection table reproduced from this publication and
additional details about how the consultant team used it to develop crosswalk improvement
recommendations are found in Appendix C.

Improvement options evaluated by this methodology include high visibility crosswalk markings,
parking restrictions on the crosswalk approach, upgrading lighting, pedestrian crossing warning
signs, “Advance Yield Here for Pedestrian” signs, curb extensions, median pedestrian refuge islands,
rectangular rapid-flashing beacons (RRFB’s), road diets, and pedestrian hybrid beacons. Road
diets were only recommended if roadways would likely still have excess capacity after the lane
reductions.

A Microsoft Excel spreadsheet was created to automate the methodology and quickly produce a
list of potentially recommended improvements given the inputs entered for each candidate
crosswalk improvement location to be considered for the project. The analyst in each case still
used engineering judgment to select which countermeasure options would ultimately be
recommended. The inputs, options, recommendations, and notes are tabulated in tables found in
Appendix D.

2.7 Stakeholder Involvement

Coordination meetings were conducted with all technical stakeholders including staff from the
cities of Dallas, Plano, Garland, and Richardson, as well as staff from DART and NCTCOG to review
the recommendations, and for information specific to their jurisdiction and background knowledge
of study locations, as needed. Meetings with the public were not held as part of this work.
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Figure 3: Sidewalk Condition Classification

Excellent/Good

e Functional for all users

¢ Meet all City & ADA standards
(based on a superficial visual
inspection only)

Fair

¢ May not be functional for some
users, including those needing
full ADA accessibility.

¢ Do not constitute gaps in the
pedestrian network that would
warrant replacement under
funding programs designed to
foster increased travel choices
by walking and biking.

May have moderate cracking
& flaking with minimal uprooting
or cracking.

Minimal uplift by tree roots or
other sources (estimated to be
< 2" based on quick visual
inspection)

May warrant funding for
accessibility upgrades under
other programs designed
specifically for that purpose or
as part of cities’” ADA Transition
Plans

Acceptable for the purposes of
this project as being useful for a
significant portion of the public
who may be able to use them
to travel to/from DART station.

Poor

Poses potential hazards for all
users.

Severe cracking & flaking, with
major uprooting & more
significant trip hazards (vertical
elevation differences > 2")

Difficult to use by those pushing
a wheelchair, cart, or stroller.

Would require complete
removal & replacement of at
least one sidewalk panel.

A few locations where steps
had been consciously built into
the sidewalk were also
considered gaps.

Nonexistent

¢ Includes longer gaps of a City
block or more

e Also some locations where
individual panels were
completely missing

For vertical incongruities < 2",
assumed that maintenance
programs can make sidewalk
passable to wheelchairs &
strollers by providing asphalt
wedges and/or grinding off

corners < half depth of typical
four-inch sidewalk slab.

Since this project is targeting
improvements that can be
addressed by funding for new

construction rather than
maintenance funding, any trip
hazards < 2" were assumed to
be corrected by maintenance
activities & therefore did not
counts as gaps

North Central Texas Council of Governments
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2.8 Half-Mile Area Improvement Prioritization —
Initial Trial Method

To provide opportunities for the greatest number of
additional people to walk or bike to DART stations by
constructing sidewalk, shared use path, crosswalk
connections, and related infrastructure, the
prioritization of identified improvements was
structured to provide balance between estimating
this objective accurately and applying the
methodology to a large study area.

Initially, a prioritization approach that attempted to
track as closely as possible to potential ridership
increases was tested for the Parker Road Station in
Plano, with adjustments for safety, key destination
access, and equity. Though some of the elements of
this initial prioritization methodology were ultimately
not included in this study, they are documented in
Appendix E as being potentially useful for later studies
on a smaller scale. Also, many of the assumptions
and methodologies explained in Appendix E were
retained in the ultimate methodology.

2.9 Half-Mile Area Improvement Prioritization = Final
Methodology

The prioritization process used to score potential
projects placed significant emphasis upon distance
to/from the station and the number of (density) of
persons on parcels that could be connected by
constructing new infrastructure—the potential new
riders who could access the DART station. The study
did not attempt to correlate how many people would
actually use DART if the walking and bicycling routes
to the rail station were improved.

Table 1 on page 6 identifies the criteria and weighting
applied to rank potential projects. Additional details
about the final methodology scoring process,
including figures illustrating scoring for Plano’s Parker

Road Station, are provided in Appendix F. Highlights for each category and percent weight in the

scoring system are as follows:

Tributary Employment & Population (50%): Each sidewalk and crosswalk improvement was scored

Figure 4. Employment and Population “Tributary” to Sidewalk & Crosswalk Improvements

totals. Note that, while some of the improvements
shown in Figure 4 differ from the final
recommendations, the principles illustrated still apply.

In the figure, each sidewalk and crosswalk
improvement link is shown in different colors
depending on the total employment plus population
that would be *“fributary” to the station via the
improvement once all proposed improvements are
constructed. The tributary employment plus
population values are shown next to each link, with
red links nearest the station having the highest values.

Distance (25%): Each improvement was scored based
on distance to the station, measured linearly “as the
crow flies” for simplicity. Improvements that connect
directly to the station have a distance of 0.0 miles.

Trip Length Reduction (5%): Each improvement was
evaluated based on the percentage reduction in
walking distance to the station that would occur for
the population of a representative reference parcel.

Access (5%): Land uses with a high proportion of
visitors to employees and locations near bus routes
received priority in the scoring for this criterion.

Crash History (5%): A GIS shapefile was used
containing the point location of all reported bicycle
and pedestrian crash locations for the study area
from 2013 to 2017. While the scope of this project did
not include pedestrian volume data collection, the
crash data was observed to serve as somewhat of a
surrogate for pedestrian demand. Therefore, a cluster
of crashes may be more indicative of a place where
many people walk than of a place that's more
dangerous to walk in terms of the risk to individual
pedestrians.

Systemic Safety (5%): A more recent development in
transportation safety that is designed to combat the

drawbacks of tfraditional crash analysis is the concept of “systemic safety” which refers to

approaches that are data driven and network-wide. This approach considered improvements at
locations with similar characteristics to high crash locations, even if the locations where

based on the total employment plus population that would be “fributary” to the station via the

improvement once all proposed improvements are constructed.

Figure 4 illustrates the concept of tributary employment and population. It shows the parcels in the

improvements are to be considered or proposed don’'t themselves have significant crash history.

As a measure of systemic safety, the project team opted to use the posted speed limit of the

roadway adjacent to sidewalk improvements or crossed by crosswalk improvements. Vehicular

Parker Road Station area, with darker shades of gray representing higher population/employment
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Table 1: Weighting Criteria for Scoring Sidewalk and Crosswalk Improvements

Tributa .
- . Trip Length
Category | Employment & BRI (e i Access
Population Reduction Crash History | Systemic Safety
50% 25% 5% 5% 5%
Parcel population & Number of nearb
) el Distance from % Change in L ) v Posted Speed Environmental
Inputs jobs, GIS Network ) ) ) Other Nearby Destinations Bus Routes crashes in 5-year .. .
Station Pedestrian Trip Length ) Limit lustice Index
Analyst runs period
Number of key destinations (hospitals,
L. Number of bus routes
clinics, urgent care, schools, government| | .
o L within 50 feet of each
) Measured for densest buildings, courthouses, senior living, ) . )
L Distance from . improvement that are .. Designation of
Potential riders L. or farthest reference community centers, gardens, grocery . Number of crashes| Posted speed limit .
L individual ) also > 1/4 mile from o Above/Below Regional
L "upstream" of specific| . parcel tributary to stores, malls, supercenters, hotels, ) i within 250 ft of | of parallel street
Description . improvements to . . . station (Up to 3 points |, . . Average Percentage for
sidewalk or crosswalk . each specific sidewalk | motels, entertainment, fine arts, parks, improvement in 5-| or street being L.
) station, measured . . from bus routes but ) Minority & Low-Income
improvements ) or crosswalk landmarks, athletic facilities, places of ) year period crossed .
"as the crow flies" . L . max. 5 points overall Populations
improvement worship, libraries, museums, bus stops ..
. . ] . for key destinations
with > 25 daily boardings) within 250 feet
] and bus routes)
of each improvement
Above Average for Both
High Criteria/ 9,430 - 11,787 0 to 1/8 mile 40-100% 5+ destinations 3+ routes 5+ crashes =z 45 mph Minority and
Scoring Range (20 to 25 points) (25 to 19 points) (5 points) (5 points) (3 points) (5 points) (5 points) Low-Income
(5 points)
Medium High . L.
L . 7,073 -9,429 1/8 to 1/4 mile 20-40% 3-4 destinations 2 routes 3-4 crashes 35-40 mph
Criteria/ Scoring ) ) ] . . . . Above Average for
(15 to 20 points) (18 to 13 points) (3-4 points) (3-4 points) (2 points) (3-4 points) (3-4 points) ..
Range Minority or
Low-Income
Medium Low . ... .
Criteria/ Scori 2,358 - 7,072 1/4 to 3/8 mile 1-20% 1-2 destinations 1 route 1-2 crashes 25-30 mph (3 points)
riteria/ Scorin
- E (5 to 15 points) (12 to 6 points) (1-2 points) (1-2 points) (1 point) (1-2 points) (1-2 points)
ange
_— . . Below Average for
Low Criteria/ 0-2,357 3/8 to 1/2 mile 0% No other destinations 0 routes 0 crashes < 20 mph ..
. . . . . . . ) Minority and Low-Income
Scoring Range (0 to 5 points) (5 to 0 points) (0 points) (0 points) (0 points) (0 points) (0 points) (0 points)
points
[ ]
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Equity (5%): The equity criterion emphasized improving communities with populations that have not
historically received equal access to resources. The consultants were provided spatial data for the
project area with NCTCOG's Environmental Justice Index (EJI) to comply with federal rules for
identifying Environmental Justice populations. The EJI is based on data from the 2013-2017
American Community Survey, aggregated at the census block level. Each census block is
categorized if the percentage of its residents is higher than the regional average for minority
population, low income, or both.

2.10 Gaps to Remain

The consulting team categorized some locations where gaps in the pedestrian network had been
identified by NCTCOG during preliminary GIS work to be gaps to remain for the final project listing.
This decision was based on field conditions that would be impractical or undesireable to implement
or would make sidewalk construction extremely cost-prohibitive. Examples are detailed in
Appendix F.

2.11 Improvement Numbering

Each proposed improvement, usually consisting of a single crosswalk or segment of sidewalk along
a single city street block, was assighed a unique project-wide identification number for reference.
The identification number consisted of:

e A two-digit code for the station area, matching the codes shown in Figure 2 earlier (For
example, 3A for Downtown Garland and 3B for Forest Jupiter).

e A two-letter abbreviation for the station name for easier reference (For example, DG for
Downtown Garland and FJ for Forest Jupiter).

o A two-letter code for the type of improvement (SW for sidewalk, CW for crosswalk, RP for
repair, VW for Regional Veloweb, SP for shared use path, GP for gap to remain).

e A two- or three-digit number unique to identify the improvement location on project
mapping. In addition to the VW improvement type code described in the bullet above,
Regional Veloweb shared use path links have an improvement location number beginning
with the letter V (V01, V02, etc.) to differentiate them from other improvements since they
were numbered separately beginning at 1.

2.12 Prioritization Scoring

The consulting team evaluated each proposed improvement for the seven criteria described in
Section 2.9 and Table 1. The proposed improvements were scored, and then sorted based the
combined overall score. Possible total values ranged from 0-100 points. Additional details are
included in Appendix F.

For each city (Dallas, Garland, Plano, and Richardson) separate scales were set for dividing
improvements of varying scores into high, medium, and low-priority categories, but remained
consistent for all stations within that city. The thresholds between high- and medium priority and
medium- and low-priority were set such that approximately one-third of improvements for each city
were allocated into each category. For half-mile areas surrounding DART rail stations in Garland,
the scoring ranges were as follows:
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e High Priority = 21 to 100 points
e Medium Priority = 15 to 20 points
e Low Priority = 0 to 14 points

The highest scoring improvement evaluated in Garland was 3B-FJ-SW-40, a segment of sidewalk on
the southeast side of a DART driveway, where a worn path in the grass indicates existing pedestrian
demand. This improvement received a score of 49 points.

3. Improvement Recommendations

The following sections include project mapping and opinions of probable construction costs for
existing and proposed conditions, and improvements that have been identified to improve
pedestrian and bicyclist access to the stations.

3.1 DART Station Property Recommendations & Opinions of Probable Construction Cost (OPCC)

The first figure in each set for individual station properties on pages 9 and 14 illustrates the station
area including DART property limits, existing sidewalks, Regional Veloweb shared use paths and
local shared use paths in and around each station.

The figures on pages 10-13 and 15-19 show photographs of existing conditions at the same
locations, referenced by matching, numbered orange stars. In many cases, the field photographs
are enhanced with graphics to illustrate the proposed signing, pavement markings, or other traffic
control devices that are recommended.

For each station, opinions of probable construction cost (OPCC's) were developed for each
improvement, unless otherwise noted. The following cost components (totaling 25%) were applied
to all costs, as directed and approved by both NCTCOG and DART:

10% design fee

4% mobilization

4% for landscaping allowance

2% for Erosion & Sediment Control Allowance
3% for traffic control

2% extra contingency for federal aid project

For additional details about the OPCC's, see Appendix G and Section 3.3 later in this report.

3.1.1 Downtown Garland Station

Figure 3A-1.1 on page 9 shows the 10 improvements recommended for Downtown Garland Station
within DART right-of-way. Figures 3A-1.2, 3A-1.3, 3A-1.4, and 3A-1.5 on pages 10-13 llustrate
existing conditions at the 10 improvement locations.

Many pedestrians were observed crossing Walnut St, a busy four-lane arterial, in front of DART station
instead of adjacent signalized crosswalks at 4th St and 5th St intersections. DART should coordinate
with the City of Garland to consider installing anti-climb median fencing mounted on top of
concrete traffic barrier along Walnut St in front of the DART station to ensure pedestrians cross at
the crosswalks.
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A "goat trail” that exists between the bus loop and the northeast corner of the Walnut St/5th St
intersection indicates pedestrian demand for a more direct route. A new sidewalk with crosswalk
across the bus loop should be built to accommodate this demand. A section of fence adjacent to
the bus loop will need to be removed as part of this improvement.

Other recommended improvements include:
¢ Updating or addingting signs to meet MUTCD standards.
e Adding or refreshing crosswalk striping.
¢ Adding landscaping to remove goat trails.

¢ Adding covered bike parking near the southeast corner of Walnut St and 5th St intersection
(location 8).

Refer to the figures for additional details. The total OPCC for the DART improvements is
approximately $175,000. Tables listing the estimated costs for individual improvements, as well as
line item calculations, are included in Appendix H.

3.1.2 Forest Jupiter Station

Figure 3B-1.1 on page 14 shows the 14 improvements recommended for Forest Jupiter Station within
DART right-of-way. Figures 3B-1.2 through 3B-1.6 on pages 15-19 illustrate existing conditions at the
10 improvement locations.

To the west of the station platform, a worn path in the grass indicates demand for a sidewalk along
the rail alignment for more direct access to and from Jupiter Rd to the south. DART should cordinate
with the City of Garland and the adjacent Union Pacific railroad to install sidewalk and fencing
between the sidewalk and tracks. For pedestrian safety, lighting and security cameras may be
needed.

Other recommended improvements include:

¢ Updating signs to meet MUTCD standards.

¢ Adding crosswalk striping.

¢ Installing pedestrian push buttons.

e Widening existing sidewalks or building new sidewalks.

¢ Adding ADA ramps for better wheelchair access to the station platform.
e Relocating existing signs or installing new signs for better guidance.

Refer to the figures for additional details. The total OPCC for the DART improvements is
approximately $190,000. Tables listing the estimated costs for individual improvements, as well as
line item calculations, are included in Appendix H.

[ ]
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Downtown Garland Station Recommended Access Improvements
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Not for Construction

Number Description
1-2 Add crosswalk striping just outside and parallel to the decorative brick crosswalks. Add stop bar
striping ahead of the stop signs in advance of each crosswalk.
3 Add pedestrian signs ahead of pedestrian crosswalk.
4-5 Remove goat trails that encourage mid-block crossings by adding landscaping.
6 Add median fence along Walnut Street in front of DART station to restrict mid-block crossings
and channelize pedestrians to signalized crosswalks at 4th Street and 5th Street intersections.
Add a more direct crosswalk/sidewalk connection between the bus loop and the northeast
corner of the Walnut Street/5th Street intersection to encourage pedestrians to cross at the
7 signalized crosswalk. Install crosswalk markings and stop signs for bus loop crossing. A “goat
trail” exists along the path of the proposed sidewalk presently, indicating demand for a more
direct pedestrian route. A section of fence adjacent to the bus loop will need to be removed as
part of this improvement.
Add covered bike parking near the southeast corner of Walnut Street and 5th Street
8 intersection. This will put bike parking closer to the train platform so that bicyclists do not have
to cross north of Walnut Street or to the east end of the platform to park.
9 Restripe faded crosswalk on the east leg of DART driveway and 5th Street intersection.
Replace non-standard sign with R2-1 sign from MUTCD. Sign should be retroreflective for
10 increased nighttime visibility. Uniform signs reinforce driver respect as legitimate traffic control
devices.
NOT TO SCALE FEBRUARY 2020




Downtown Garland Station Existing Conditions and Improvements
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* Sign should be retroreflective for increased nighttime visibility.
The sign panel shall be diamond-shaped instead of having an
image of a diamond-shaped sign on a rectangular panel.

Uniform signs reinforce driver respect as legitimate traffic
control devices.
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Downtown Garland Station Existing Conditions and Improvements
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¥ Example of median fencing on arterials. (Note
that the picture shown is only an example for
reference, and no specific vendors are endorsed.)
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Image from Cochrane USA

FIGURE 3A-1.3 FEBRUARY 2020
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< Example of
median fencing
on arterial.
(Note that the
picture shown
isonly an
example for
reference, and
no specific
vendors are
endorsed).

Image from Seagull Concrete and Fence, Ocean City, MD.
https://www.facebook.com/SeagullFenceConcretelLC/videos/
1749627818436692/

< Median fencing recently
installed by TxDOT on Lancaster
Avenue between Sargent Ave
and Oakland Blvd in Fort Worth.

https://dfw.cbslocal.com/2019/07/26/txdot-
installs-metal-fence-address-fort-worth-pedestrian-
issue/
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Downtown Garland Station Existing Conditions and Improvements

D

R2-1

* Replace non-standard sign with R2-1 sign with all
capital letters from MUTCD. Sign should be retro-
reflective for increased nighttime visibility. Uniform
signs reinforce driver respect as legitimate traffic
control devices.
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Forest Jupiter Station Recommended Access Improvements
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Number Description Number Description
1 Install missing pedestrian pushbuttons on the southeast corner of Forest Lane and Barnes Drive. 8 Add crosswalk striping parallel to and on either side of the existing crosswalk.
2 Widen existing sidewalk from 3 feet to minimum 5 feet to accommodate pedestrian needs. 9 Build ramps to the existing crosswalk.
3 Build new sidewalk on the east side of the DART entrance south of Barnes Drive. 10-11 Update pedestrian signs to meet MUTCD standards.
4-5 Update “DO NOT ENTER” signs to meet MUTCD standards. 12 Update speed limit signs to meet MUTCD standards.
Relocate hand.icap parking sign and passenger Ic?ading.direct?onal sign fco avoid .inadvertent entry to the bus loop by non-bu.s drivers. If.impleme.nting. Build new sidewalk connecting station platform with Forest Lane to the east. A worn path in
6 recommendation 7 below, new, separate directional signs will be required. A sign for passenger loading would be appropriate at location 6, while a sign for 13 the grass indicates existing pedestrian demand in this location
handicap parking should be provided facing southbound driveway traffic on the west side of the entry driveway, north of the bus loop entry (location 6b). & ep )
. . . . . . . Build new shared use path along rail alignment for more direct access to and from Jupiter Road
Relocate handicap parking spaces from their current position near the central sidewalk access to the train platform (near location 8) to the spaces near the . . . .
. . . . . . . . to the south. For pedestrian safety, add fencing to separate pedestrians from the railroad
7 western sidewalk access to the platform (location 7). The current location of the handicap parking spaces requires disabled pedestrians to travel farther 14 L . . .
. . . . tracks. Lighting, and security cameras may be needed where the path alignment is obscured
since the crossing to the platform does not include pedestrian ramps. . S . . . -
from view under the rail bridge and immediately south of the adjacent building.
f [
DRAFT — Not for Construction FIGURE3B-1.1  NOTTOSCALE  MAY 2020




Forest Jupiter Station Existing Conditions at Improvement Locations

North Central Texas Council of Governments
DART Red & Blue Line Corridors Last Mile Connections

e

Replace missing pedestrian buttons on the

southeast corner of Forest Ln'and|/Barnes Dr.

Build'new sidewalk

e

Widen exdsiing sidawall (3 fzet) to minlmus of 3 fzet

DRAFT — Not for Construction

FIGURE 3B-1.2 MAY 2020




Forest Jupiter Station Existing Conditions at Improvement Locations
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Forest Jupiter Station Existing Conditions at Improvement Locations
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ll ‘: ‘i Add crosswalk striping parallel

to and on either side of the
existing crosswalk

e

Build ramp to the existing crosswalk

_ _—

Build ramp to the
existing crosswalk

Replace non-standard
signs with W11-2 signs
from MUTCD. Signs
should be retro-reflective
for increased nighttime
visibility. The sign panel
shall be diamond-shaped
instead of having an image
of a diamond-shaped sign
on a rectangular panel.
Uniform signs reinforce
driver respect as legitimate
traffic control devices.
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Build new sidewalk
connecting DART station

and Forest Lane to the east

*

Y v

d Worn paths in grass
indicate existing demand

Replace non-standard sign
with R2-1 sign from MUTCD.
Sign should be retro-
reflective for increased
nighttime visibility. Uniform
signs reinforce driver
respect as legitimate traffic
control devices.

R2-1
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Forest Jupiter Station Existing Conditions at Improvement Locations

Build new shared use path along rail alignment for more direct access to and from
Jupiter Road to the south. For pedestrian safety, add fencing to separate
pedestrians from the railroad tracks. Lighting, and security cameras may be needed

where the path alighnment is obscured from view under the rail bridge and
immediately south of the adjacent building. Drainage culvert between DART rail 14 {
bridge and adjacent fenced property will need to be covered to provide adequate
sidewalk width, as may removal of existing trees. Worn path in grass indicates
existing pedestrian demand along this route.

DRAFT — Not for Construction FIGURE 3B-1.6 MAY 2020




3.2 Half-Mile Area Recommendations

Figure 3A-2.1, 3A-2.2 and 3B-2 on pages 21-22 and page 24 identify recommended high-, medium-
and low-priority improvements as separate construction packages for each station’s half-mile area
in Garland. These figures are collectively referred to as phasing maps. High-priority improvements
should be considered for Phase 1 of construction at each station. As funding is available the
medium and low-priority improvements should be implemented either with the Phase 1
improvements or as part of future phases.

The legend for each map includes a brief summary of opinions of probable construction cost for
each phase and station, which are described in greater detail in Section 3.3.

For additional context, Appendix | contains detailed maps of the recommendations for each
station’s half-mile area, including existing, planned, and funded regional and local shared use
paths, as well as existing, planned and funded on-street bicycle networks.

In each phasing map, existing sidewalks are shown in light blue. The density of individual parcels’
population plus employment are shown in grayscale, with darker colors representing higher values.

Proposed sidewalk and crosswalk improvements are shown in multiple colors, according to the
assigned priority: red for high-priority (Phase 1), orange for medium-priority (Phase 2), and light pink
for low-priority (Phase 3). Gaps to remain are shown in dark pink. For more details about these
categories, refer to Appendix F.

Each high- medium- and low-priority improvement, along with all gaps to remain, are indicated by
the boxed number labels near each improvement location. The lower right corner of each phasing
map includes a legend that describes the abbreviations in the improvement ID codes, which can
be used to cross-reference the improvement matrices that appear in Appendix J.

For solid red, orange, or light pink lines, the recommended improvement for a sidewalk gap is either
a new or repaired 5-foot wide sidewalk or a new 10-foot shared use path along the length shown.
Repairs are noted in the matrix notes for each improvement in Appendix J, and assume full removal
of damaged, existing sidewalk prior to replacement.

For crosswalk gaps, the type of improvement recommended is shown with numbered circles
located near each crosswalk. The numbers in the circles correspond to the legend of possible
pedestrian safety countermeasures appearing at the upper right of the figure. More details about
these improvements can be found in Section 2.6, as well as in Appendix C, Appendix D, and
Appendix J. Treatments recommended somewhere on the phasing maps have a red box around
them in the legend for easier reference.

The “Half Mile Area Improvements Matrices” appearing in Appendix J for each station list for each
improvement the owner, improvement type, location, length, notes, priority score, and (in the case
of high priority improvements not built by others) the opinion of probable construction cost.
Additional information useful for interpreting the tables in Appendix J may be found in Appendix I.
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3.2.1 Downtown Garland Station (Half-Mile Area)

Figure 3A-2.1 shows the recommended improvements in the half-mile area around the Downtown
Garland Station. Figure 3A-2.2 provides a zoomed-in view of a portion of the station area with a
dense concentration of improvements. The lack of sidewalk along significant portions of Walnut St,
N 1st St, and W Ave B pose significant barriers to multi-modal travel along those arterials. Many
industrial and downtown streets such as N 5th St and Main St also lack sidewalk. In addition to
building sidewalk where absent, recommended improvements include:

e For crossing 5t St just south of the DART tracks (improvement 3A-DG-CW-216), the City should
install white crosswalk lines parallel to the existing brick crosswalk. Add yield markings and
signing for the southbound direction where the street is merging from two lanes to one.

e For crossing 6t St just south of the DART tracks (improvement 3A-DG-CW-215), the City should
add a new marked crosswalk with warning signs and lighting.

e The City should provide high-visibility signed and marked crosswalks along 7t St at its
crossings with Austin St, State St, and Main St (improvements 3A-DG-CW-217 to 222).

e For crossing W Ave A at 6% St, (improvements 3A-DG-CW-223 and 224), the City should add
advance yield lines and signing in advance of the existing crosswalk in front of the Garland
Senior Activity Center. Consider pedestrian-actuated rectangular rapid flashing beacons
(RRFB's) and/or a road diet to implement curb extensions or a median refuge.

e Across the east leg of the signalized intersection of 1st St, Main St, Lavon Dr and Bankhead St
(improvement 3A-DG-CW-154), the City should consider construction of refuge islands
and/or other geometric and signal phasing changes to enable re-introduction of a crosswalk
that was removed in recent years.

e Consider adding pedestrian-actuated rectangular rapid flashing beacons (RRFB's) to the
existing signed and marked north leg crosswalk near the new mid-rise apartments south of
W Ave A between Glenbrook Dr and 7th St (improvement 3A-DG-CW-225).

Finally, the City of Garland should coordinate with DART to improve the safety of crossings between
the rail station and the bus station/park and ride lot on opposite sides of Walnut St. Many DART
riders were observed crossing mid-block between 4th St and 5th St despite the presence of
signalized crosswalks at both intersections. As recommended in Section 3.1.1, anti-climb median
fencing mounted on top of concrete traffic barrier should be considered for this location.

Additional details about other improvements recommended in Figure 3A-2, as well as challenges
associated with the recommended gaps to remain, are included in the expanded narrative and
matrix notes for Downtown Garland Station that can be found in Appendix | and Appendix J.
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3.2.2 Forest Jupiter Station (Half-Mile Area)

Figure 3B-2 on page 24 identifies the recommended improvements in the half-mile area around
the Forest Jupiter Station. This station serves an area that is mostly industrial in nature. Sidewalk is
present and in good condition along Forest Ln, but Jupiter Rd, International Rd, and Miller Park Dr
all have lengthy sidewalk gaps.

The City of Garland is beginning construction on a sidewalk project that will fill sidewalk gaps and
make other improvements to existing sidewalk along Barnes Dr north of the station. The
improvements will continue east along Edgewood Dr from its intersection with Barnes Dr to points
beyond the half-mile station area. Improvement locations 3B-FJ-SW-009 through 011 are thus
designated to be “built by others” as part of this project.

The City is also planning a local shared use path along the north side of the DART tracks west of the
station (improvement 3B-FJ-SP-033), which will cross Jupiter Rd (at improvement 3B-FJ-CW-034). At
this location, the City should add crosswalk markings, signing, and lighting. The City may wish to
construct a full pedestrian traffic signal instead of an RRFB or pedestrian hybrid beacon due to the
adjacency to railroad crossing gates. The need for this improvement is contingent on construction
of both the local shared use-path to the west and the shared use path to the east which wiill
connect to the station platform (improvement 3B-FJ-SP-038). Refer to Section 3.1.2 for more details
about the eastern segment.

In addition to building sidewalk where absent, other recommended improvements include:

e For the existing signed and marked crosswalk across Jupiter Rd at Edgewood Dr
(improvement 3B-FJ-CW-007), the City should consider replacing the existing rapid
rectangular flashing beacon (RRFB) system with a pedestrian hybrid beacon. The procedure
outlined in the Federal Highway Administration’s (FHWA) recent publication, "Guide for
Improving Pedestrian Safety at Uncontrolled Crossing Locations" (July 2018) indicates that
RRFB's may not be sufficiently visible to drivers on six-lane, high-speed, high-volume streets
such as Jupiter Rd.

e Add signed and marked crosswalks across each leg of the Miler Park Dr roundabout
(improvements 3B-FJ-CW-047 through 052). Crosswalks should either be placed where
existing streetlighting is present, or new streetlighting should be installed. Include sidewalk
segments for crossing the wide splitter islands.

Additional details about other improvements recommended in Figure 3B-2, as well as challenges
associated with the recommended gaps to remain, are included in the expanded narrative and
matrix notes for Forest Jupiter Station that can be found in Appendix | and Appendix J.
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Figure 3B-2 Construction Packages
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3.3 Half-Mile Area Opinions of Probable Construction Cost

In addition to the Opinions of Probable Construction Cost (OPCC's) developed for the on-site
improvements at DART Stations in Section 3.1, OPCC's were developed for nearly 1,100 separate
high-priority improvements totalling nearly 58 linear miles in the half-mile areas surrounding each of
the 28 DART stations within the study area.

OPCC's were developed in the half-mile areas for each high-priority improvement that was not
assumed by City staff to be built by others (as part of another project by a developer, the City,
TXDOT, etc.) in the near future. Aggregate OPCC's were developed for low- and medium-priority
improvements by extrapolating average costs from the high-priority improvements.

Appendix G details the assumptions that were made in order to provide high-quality, yet preliminary
OPCC's. Detailed unit price and quantity estimates for the individual high-priority Phase 1 half-mile
area improvements are listed in Appendix K which supplement the OPCC's for the proposed DART
property improvements in Plano provided in Appendix H. A summary of how overall cost estimates
for low- and medium-priority Phase 2 and Phase 3 improvements were derived is also included in
Appendix K.

The estimated cost of all projects in Garland is summarized in Table 2. For convenience, grand total
costs are provided in both 2020 dollars and 2025 dollars, assuming for 2025 a 4% annual escalation
rate for all three phases. Costs presented in all other figures, tables, and appendices of this report
reflect 2020 dollars only.

Table 2: Summary Opinion of Probable Construction Cost for Improvements in Garland

Half-Mile Area
. . DART

Station Station Station High Low Grand Grand

No. Area Property Priority Priority Totals Totals

(Phase 1) (Phase 3) (2020) (2025)
3A Dggrrl‘;%‘g’” $174500 |  $7,134.400 | $4,732,400 | $4,017,400 | $16,058,700 | $19,537,900
3B E;ﬁgr $188,400 |  $3,020,900 | $1,986,400 | $2,489,600 | $7,685,300 | $9,350,400

City of Garland

Totals $362,900 | $10,155,300 | $6,718,800 | $6,507,000 | $23,744,000 | $28,888,300

As shown in Table 2, the 2020 total estimate for all improvements in Garland is about $23.7 million.
High-priority Phase 1 multi-modal access improvements within the half-mile station areas inside
Garland City limits are estimated to cost about $10.2 million. Of this total, about $363,000 would be
the responsibility of DART on its station properties.

Medium- and low- priority costs for Phases 2 and 3 were estimated by developing more generalized
unit costs for five types of improvements, based on all high-priority improvements City-wide. Tables
3-4 on page 26 illustrate this procedure.

The first row in each table lists the total linear feet of high-priority sidewalk, sidewalk repair, and
Veloweb/shared use path construction City-wide, along with the respective cost totals. It also lists
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the overall count and cost of crosswalks, classified as simple crosswalks (implemented with signs
and markings ony) or other crosswalks (which include beacons, islands, or signals). The bottom two
rows of each table show how the same unit rates per linear foot or per each crosswalk were used
to extrapolate overall cost estimates for the medium- and low-priority improvements without
estimating costs for individual locations in those categories.

For reference, the unit price of 5 ft-wide sidewalk alone was assumed at $35 per linear foot. The all-
inclusive price per linear foot of sidewalk improvements (including items such as pedestrian ramps,
utility relocation, retaining walls, driveway reconstruction, contingencies, etc.) was calculated for
each of the high-priority improvements, ranging between a low of about $61/LF to a high of about
$1,015/LF. Lower unit costs were associated with simple sidewalk improvements without obstacles,
while higher unit costs were associated with higher densities of challenging conditions, especially
along short segments.
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Table 3: Opinion of Probable Construction Cost for Downtown Garland Station Half-Mile Area
Other Crosswalks

. Sidewalks Sidewalk Repairs Veloweb/ Simple Crosswalks (with Beacon, Island
Phase/ Priority Shared Use Paths or Signal)
Lin. Ft Cost ~$/LF Lin. Ft Cost ~$/LF | Lin.Ft Cost  ~$/LF | # Cost ~$/EA # Cost ~$/EA Total Cost
High Priority (All Garland) 34,850 $ 9,632,600 $ 97,100 $ 199 855 $ 69,700 $ 82 $170,900 $34,180 $338,400 $ 169,200
Phase 1/ High* 19,975 $ 7,009,900 - $ 36,400 - $ 88,100 = = $ 7,134,400
Phase 2/ Medium** 14,795 $ 4,098,300 $ 277 $193,100 $199 $ 102,600 $338,400 $ 169,200 $ 4,732,400
Phase 3/ Low** 10,135 $ 2,807,400 $ 277 635 $126,400 $199 = = $82 | 2 $68,400 $34,180| 6 $1,015200 $ 169,200 $ 4,017,400
44,905  $ 13,915,600 1,720  $ 355,900 - - 8 $259,100 8 $1,353,600 $ 15,884,200

* High priority cost opinions are based on field visits and bid item breakdowns, but without the benefit of survey, subsurface utility investigation, or other engineering information typically available for semi-final design.
** Medium- and low-priority cost opinions are not based on individual improvements, but instead extrapolated from cost/linear foot calculations for high-priority improvements; actual costs may vary significantly, especially for crosswalk improvements.

*** Costs for all Garland include costs attributed to DART and others in calculating average costs per unit length or crosswalk, and therefore do not match the total value shown in Table 2.

Table 4: Opinion of Probable Construction Cost for Forest Jupiter Station Half-Mile Area
Other Crosswalks

. Sidewalks Sidewalk Repairs Vveloweb/ Simple Crosswalks (with Beacon, Island
Phase/ Priority Shared Use Paths .
or Signal)

Lin. Ft Cost ~$/LF | Lin.Ft Cost ~$/LF | Lin.Ft Cost ~$/LF | # Cost ~$/EA # Cost ~$/EA Total Cost
High Priority (All Garland) 34,850 $ 9,632,600 $ 97,100 $ 199 855 $ 69,700 $ 82 $170,900 $ 34,180 $338,400 $ 169,200
Phase 1/ High* $ 2,622,700 $ 60,700 $ 338,400 - il
Phase 2/ Medium** $ 1,867,000 $ 119,400 $ 169,200 $ 1,986,400
Phase 3/ Low** 7,210 $ 1,997,200 $ 277 145 $ 28,900 $ 199 1,525 $ 125,100 $82 | - - $34,180 | 2 $ 338,400 $ 169,200 $ 2,489,600

28,825 $ 6,486,900 1,120 $ 209,000 2,380  $194,800 2 $ 82,800 4 $ 676,800 el

* High priority cost opinions are based on field visits and bid item breakdowns, but without the benefit of survey, subsurface utility investigation, or other engineering information typically available for semi-final design.
** Medium- and low-priority cost opinions are not based on individual improvements, but instead extrapolated from cost/linear foot calculations for high-priority improvements; actual costs may vary significantly, especially for crosswalk improvements.

*** Costs for all Garland and Forest Jupiter Station high-priority improvements include costs attributed to DART and others in calculating average costs per unit length or crosswalk, and therefore do not match the total value shown in Table 2.
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APPENDICES APPENDIX H: Estimated Quantities & Opinions of Probable Construction Cost —
Station Property Improvements

Downtown Garland Station

APPENDIX A: Field Work Dates _ ,
Forest Jupiter Station

APPENDIX B: Data Collection Maps & Forms . . .
APPENDIX I: Half-Mile Area Recommendation Details &

Downtown Garland Station Detailed Improvement Mapping
Forest Jupiter Station Downtown Garland Station
APPENDIX C: Crosswalk Improvement Evaluation Details Forest Jupiter Station
APPENDIX D: Crosswalk Improvement Selection Tables APPENDIX J: Half-Mile Improvement Matrices
Downtown Garland Station Downtown Garland Station
Forest Jupiter Station Forest Jupiter Station
APPENDIX E: Half-Mile Area Improvement Prioritization — APPENDIX K: Estimated Quantitiies & Opinions of Probable Construction Cost -
Initial Trial Methodology Details Half-Mile Improvements

APPENDIX F: Half-Mile Area Improvement Prioritization - Downtown Garland Station

Final Methodology Details Forest Jupiter Station

APPENDIX G: Cost Estimating Details
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DART Red & Blue Line Last Mile Connections Project

Project Schematic / Field Work Schedule

Dates listed are dates when
field work was conducted at
each station property and

surrounding 1/2 mile radius.

City Red Line Blue Line
| Parker Road |
1A
I Juy3&o2s,2018 |
Plano lB: Downtown Plano :
| July 31, 2018 | Groupl
| itv Li |
1] City Line/Bush '
I Aug. 7, 2018 h
ol Galatyn Park |
| Aug. 21, 2018 |
Richardson ZB: Arapaho Center :
I Aug. 16, 2018 | Group2
2c: Spring Valley :
Aug. 28, 2018
|-——————— "__________*'I
I 3A Downtown Garland I
Sept. 13 & 19, 2018
Garland : b - :
| 3B Forest/Jupiter* |
" Sept. 20, 2018 I
3C| LBJ/Central |
| Sept. 20, 2018 IGroup 3
I |
3DI Forest Lane I
(U 1
4A= Walnut Hill :
' Oct. 4, 2018 '
I - 1
48l Park Lane AE LBJ/Skillman I
| Oct. 11, 2018 Oct. 30, 2018 |Group 4
| * : |
4C] Lovers Lane AF White Rock |
I Oct. 22, 2018 Oct. 30, 2018 I
4|:)I Mockingbird |
: Oct. 22, 2018 _:
| Nov. 29 & Dec. 5 & 11, 2018 |
Dallas -
SBI Convention Center IGroup 8
! Dec. 18, 2018 !
| | 1
gcl Cedars |
| Jan. 8 & 9, 2019 |
5A= 8th & Corinth -l
" Nov. 6, 2018 (Group 5
*
SB: Dallas Zoo LSC Morrell :
Nov. 6, 2018 Nov. 13, 2018
|-—-——————— e e T
el Tyler Vernon 17 lllinois I
I Nov. 13, 2018 | | Nov.27&Dec.5,2018 |
| 1 | : |
6B] Hampton 17B] Kiest |
i Nov. 15, 2018 b Nov. 27, 2018 "
I Westmoreland |5~ VA Medical Center |
6C 7C
! Nov. 15, 2018 j ! Nov. 29, 2018 _!
Group 6 Group 7

r————

: Station Group
Identification

L —

* Station with high priority
improvements for 15% design
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APPENDIX C: Crosswalk Improvement Evaluation Details

At existing or proposed crosswalks without existing stop sign or signal control, potential
improvements were evaluated based on guidance in the Federal Highway Administration’s (FHWA)
recent publication, "Guide for Improving Pedestrian Safety at Uncontrolled Crossing Locations",
dated July 2018. Table 1 of this publication, reproduced herein also as Table C1, includes enhanced
guidance on countermeasures that can or should be considered for uncontrolled crosswalks with
various combinations of vehicular speed, traffic flow, and number of lanes to be crossed. This
appendix describes how the consultant team used Table C1 to produce consistent
recommendations for crosswalk improvements, as well as how roadway speed and dalily traffic
volume data required as inputs to the process were estimated where otherwise unavailable.

In the reproduction of Table 1, red boxes have been added to highlight an example crosswalk to
illustrate how the table was used for each evaluation. In the example, four-lane undivided
roadways with average annual daily traffic (AADT) over 15,000 vehicles/day and speeds greater
than 40 miles per hour have up to six potential countermeasures recommended for possible
consideration, as indicated by the six one-digit numbers in the lower right cell of the table. The
strongest recommendations are indicated by white numbers in solid black circles. The number *1”
inside an outlined circle denotes that marked and signed crosswalks should always occur in
conjunction with other listed countermeasures. Numbers without circles around them indicate
other improvements which may optionally be considered.

In the example, the number “1" in the lower right cell of the table indicates that high visibility
crosswalk markings, parking restrictions on the crosswalk approach, adequate lighting levels, and
crossing warning signs should all be employed to create a high visibility crosswalk wherever
significant pedestrians demand exists or may be anticipated. But the outlined circle around the
number “1" in the table indicates that implementation of these countermeasures alone is insufficent
due to the high traffic volumes, high speeds, and large nhumber of lanes to be crossed. One or
more of the other options should always therefore be implemented.

The other options to be given strong consideration (based on the white number in the dark circle
legend) include “Advance Yield Here for Pedestrian” signs (#3), a median pedestrian refuge island
(#6), or a pedestrian hybrid beacon (#9). Other candidate countermeasures that may also be
considered include curb extensions (#5) and a road diet (#8).

Note that the unavailable options for these circumstances include a raised crosswalk (#2), in-street
pedestrian crossing signs (#4), and rectangular rapid-flashing beacons (RRFB’'s/#7). Where options
such as the RRFB are listed as incompatible with context, research had demonstrated that the
combination of speed, volume, or crossing distance would render the treatments less than
acceptably effective. The footnotes indicate that some options are mutually exclusive of others.

A Microsoft Excel spreadsheet was created to automate Table 1 as a lookup table and quickly
produce the list potentially recommended improvements given the inputs entered for each
candidate crosswalk improvement location to be considered for the project. The analyst in each
case still used engineering judgment to select which countermeasure options would ultimately be
recommended, as indicated by the red boxes around items #1, #3 and #9 (but not #6) in the
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Table C1: Application of Pedestrian Crash Countermeasures by Roadway Feature

bottom right corner of the table. Notes as to the rationale for each improvement were made. The
inputs, options, recommendations, and notes are tabulated in tables found in Appendix D.

The inputs to the spreadsheet analysis of crosswalk improvements were straightforward for the
number of lanes in each case. Posted speed limit was also generally straightforward, though in a
few cases with low posted speed limits and high number of lanes (for example, six-lane divided
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roadways with posted speed limits of 35 mph) a Figure C1: Hourly to Daily Traffic Conversion Factors, by Land Use & Time of Day To convert from hourly to daily traffic, the hourly total

higher prevailing speed was assumed based on
engineering judgment and substituted for the posted

speed limit.

In many cases, recent AADT volumes for the subject : . :
roadways for the crosswalks being evaluated were Office traffic at 12 noon has 0.104 faCtor, meaning
available from City or TxDOT data. Historic AADT 10.4% of its daily traffic occurs during the hour from

volumes were grown at 2% annually to 2019 and used
directly as inputs for the crosswalk countermeasure
selection analysis.

In other cases where AADT data was not already
available, particularly on collector streets, a “short-
cut” method for estimating AADT without collecting
new 24-hour traffic counts was developed to
balance accuracy with the large amount of data to
be collected and the lack of precision necessary to
select the appropriate sets of columns in Table C1.

Short two-minute traffic counts were collected by

consultant staff in the field at crosswalks that had

been pre-selected as candidates for improvements.

A two-minute time period was selected to account

for the cycle length of most signalized intersections

that might be nearby and therefore affect the

distribution of traffic volumes. The count could be taken anytime during daylight hours to maximize
field work efficiency for multiple locations.

These two-minute volumes were factored by the Excel spreadsheet program to represent
approximate AADTs. The two-minute volumes are expanded to hourly volumes by multiplying by
30. The hourly volumes are then expanded to daily volumes using a lookup table based on the 15-
minute period during the day that the two-minute count was taken, the adjacent land use
category noted by data collection staff, and factors that were derived from data in the Institute of
Transportation Engineers’ (ITE) Trip Generation Manual, 10t Edition for the percentage of traffic
generated by different land uses at different times of day.

For each crosswalk, the analysis characterized the land use contributing to traffic at a particular
crosswalk as residential, office, shopping center, or a mix of the three. Figure C1 identifies the hourly-
to-daily converstion factors derived for each land use by fime of day. The "mix" category was
computed by averaging the values from the other three land uses.

Note that office traffic has the most distinct “peaks” with the largest percentage of its traffic
occuring near morning arrival, lunch hour, and afternoon departure times. Residential traffic peaks
in the morning and afternoon without the distinct lunch peak, while generally increasing in the
afternoon. Shopping center traffic is very low in the morning, with higher levels in the afternoon
and evening.

[ ]
North Central Texas Council of Governments % ﬂ
DART Red & Blue Line Corridors Last Mile Connections

was divided by the selected conversion factor to get
a daily traffic estimate. For example, a two-minute
count of 40 vehicles taken at noon across an
uncontrolled crosswalk near a large office building
would first be converted to an hourly volumes of 1,200
vehicles/hour (=40 x 30). Then, the hourly volume
would be converted to a daily volume by dividing
1,200 vehicles/hour by the 0.104 factor selected from
Figure 7 to yield ~11,540 vehicles/day.

Note that daily traffic volume estimates derived in this
way are not assumed to be accurate enough for
most traffic analysis purposes, but were assumed to
be valid for planning-level purposes such as selection
of the appropriate columns in Table C1.

In cases where road diets were recommended, the
consultant team compared the City/TxDOT AADT or
estimated daily volume and the proposed number of
lanes for the roadway with the maximum service
volumes assumed per lane in NCTCOG's Dallas-Fort
Worth Regional Travel Model, shown in Table C2.
Road diets were only recommended if roadways
would likely still have excess capacity after the lane

reductions.
Table C2: NCTCOG Roadway Capacity for Divided or One-way Roads
Functional Class
Area Type Freeway j:::ir?aall A'\:Itigrci);I Collector Ramp Fr:(r;';adge HOV
Hourly Service Volume Per Lane

CBD 2,050 725 725 475 1,250 725 2,050
Fringe 2,125 775 775 500 1,375 775 2,125

Urban
Residential 2,150 850 825 525 1,425 850 2,150
;:S?:g:;; 2,225 925 900 575 1,600 900 2,225
Rural 2,300 1,025 975 600 1,725 975 2,300
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DART Last Mile Connections Project - Unsignalized Crosswalk Evaluations - City of Garland - July 2020

Unsignalized Crosswalk Improvement Legend 5 Curb Extension Signalized Crosswalk Improvement Legend Legend: Strength of Consideration to be Given to Improvement
1 Crosswalk Signs, Markings & Lighting 6 Ped. Refuge Island 10 Add Marked Crosswalks & Provide # Signifies that the countermeasure is a candidate treatment at a marked uncontrolled crossing location.
2 Raised Crosswalk 7 RRFB Countdown, Accessible Pedestrian Signals Signifies that the countermeasure should always be considered, but not mandated or required, based upon engineering judgment
3 Advance "Yield Here" Sign 8 Road Diet 11 Traffic Signal at a marked uncontrolled crossing location.
4 In-Street Pedestrian Crossing 9 Ped. Hybrid Beacon # |Signifies that crosswalk visibility enhancements should always occur in conjunction with other identified countermeasures.
Posted Land 2-Min. Traffic Improvements (See Legends Above)
Speed of Number Median [AADT from AADT Use C 2 Hourly AADT | Assumed
) Street of Lanes Present?* |Count Map Street Source (legend ount Traffic Estimate | AADT oni ded Notes
Station Crossed ’ Name 2| Time | Volume | Estimate ptions Recommende:
ID |Station Name Street Crossed |At/Between Crossed below) :
Add a new marked crosswalk with warning signs and
3A Downtown N 6th St DART Tracks & 30 5 2,000 Rough estimate ) ) ) ) ) 2,000 alsle 1 Iightcing. This will be a (?iirect. route between the station and
Garland Austin St Heritage Crossing multi-family development about to occur
to the west.
Install white crosswalk lines parallel to existing brick
crosswalk that already has pedestrian-actuated rectangular
https://www.garlandtx. rapid flashing beacons (RRFB's) installed. White edge lines
3A Downtown N 5th St DART Tracks & 30 4 3.400 |5th st gov/DocumentCenter/Vi M ) ) ) ) 3,400 5|6 13 as traffic control devices are required to make crosswalks
Garland Austin St ! ew/2026/Traffic-Counts- ! ! legally enforceable. Add yield line and "Yield Here to
PDF Pedestrians" signing for southbound direction where the
street is merging from two lanes to one near the crosswalk
to mitigate risk of dual threat situation for pedestrians.
Consider new marked crosswalk with warning signs and
lighting, particularly if more pedestrian-oriented
3a [Powntown Austin St N 7th St 30 B 1,700 |Austin St |TxDOT 2014 Sat. Counts | M ; ; ; ; 1,700 4|s|s 1 redevelopment begins to occur in the area. This crosswalk
Garland lies along a walking route between the station and the new
mid-rise apartments south of W Avenue A between
Glenbrook Dr and 7th St.
Consider new marked crosswalk with warning signs and
lighting, particularly if more pedestrian-oriented
Downtown . redevelopment begins to occur in the area. This crosswalk
3A State St N 7th St 30 2 2,000 Rough estimate - - - - - 2,000 415]|6 1 . K X
Garland lies along a walking route between the station and the new
mid-rise apartments south of W Avenue A between
Glenbrook Dr and 7th St.
Consider new marked crosswalk with warning signs and
https://www.garlandtx. lighting, particularly if more pedestrian-oriented
3A Downtown Main St N 7th St 30 5 6,100 |Main st gov/Document'Center/Vi M ) ) ) ) 6,100 alsle 1 r.edevelopment IF)egins to occur in the area.. This crosswalk
Garland ew/2026/Traffic-Counts- lies along a walking route between the station and the new
PDF mid-rise apartments south of W Avenue A between
Glenbrook Dr and 7th St.
Add advance yield lines and "Yield Here to Pedestrians"
signing in advance of existing signed and marked crosswalk
3a [Powntown W Avenue A [N 6th st 30 4 1,000 Rough estimate M |17.00| 2 60 700| 1,000 5|6 35678 | rontofGarlandSenior Activity Center. Consider
Garland pedestrian-actuated rectangular rapid flashing beacons
(RRFB's) and/or a road diet to implement curb extensions
or a median refuge.
https://www.garlandtx. Consider adding pedestrian-actuated rectangular rapid
3A Downtown Glenbrook Dr W Avenue A 30 3 6,700 Glenbrook gov/Document-Center/Vi M § i i i 6,700 alsle 2 flashing beacons (RRFB's) to the exis.tin.g signed and marked
Garland Dr ew/2026/Traffic-Counts- north leg crosswalk near the new mid-rise apartments
PDF south of W Avenue A between Glenbrook Dr and 7th St.
North Central Texas Council of Governments Land Use Code LEgend Based on FHWA's "Guide for Improving Pedestrian Safety at
. . . . ! with sufficient 6' width for ped. refuge? R Residential S Shopping Uncontrolled Crossing Locations", July 2018, Table 1:
DART Red & Blue Line Corridors Last Mile Connections ) 2§ AADT Estimate is not available. ) Office M Mix Application of pedestrian crash countermeasures by roadway feature




DART Last Mile Connections Project - Unsignalized Crosswalk Evaluations - City of Garland - July 2020

Unsignalized Crosswalk Improvement Legend 5 Curb Extension Signalized Crosswalk Improvement Legend Legend: Strength of Consideration to be Given to Improvement
1 Crosswalk Signs, Markings & Lighting 6 Ped. Refuge Island 10 Add Marked Crosswalks & Provide # Signifies that the countermeasure is a candidate treatment at a marked uncontrolled crossing location.
2 Raised Crosswalk 7 RRFB Countdown, Accessible Pedestrian Signals Signifies that the countermeasure should always be considered, but not mandated or required, based upon engineering judgment
3 Advance "Yield Here" Sign 8 Road Diet 11 Traffic Signal at a marked uncontrolled crossing location.
4 In-Street Pedestrian Crossing 9 Ped. Hybrid Beacon # |Signifies that crosswalk visibility enhancements should always occur in conjunction with other identified countermeasures.
Posted Land M : Improvements (See Legends Above)
Number . AADT 2-Min. Traffic Hourly
Speed of Median [AADT from Use Count® . AADT | Assumed
Street of Lanes >t | count M Street Source (legend Traffic Estimat AADT . Notes
Station ree Crossed Present?)Count Map Name € 2| Time | Volume Estimate| o e Options Recommended
ID |Station Name Street Crossed |At/Between Crossed below)
hitps://www.garlandix. Consider replacing the e)fisting rapid rectanguhlar flashing
) beacon (RRFB) system with a pedestrian hybrid beacon at
. . X gov/DocumentCenter/Vi R . . ,
3B [Forest Jupiter Jupiter Rd Edgewood Dr 40 6 N 35,400 | Jupiter Rd ] R 10:50 49 1,470 | 28,300 35,400 | 1 5 8 9 this existing signed and marked crosswalk. RRFB's may not
ew/2026/Traffic-Counts- . " ) . . .
PDE be sufficiently visible to drivers on six-lane, high-speed, high
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APPENDIX E: Half-Mile Area Improvement Prioritization = Initial Trial Methodology Details

To provide opportunities for the greatest number of additional people to walk or bike to DART
stations by building sidewalk, shared use path, and crosswalk connections, the prioritization of
identified improvements was structured to provide balance between estimating this objective
accurately and applying the methodology to a large study area.

Initially, a prioritization scheme that attempted to track as closely as possible to potential ridership
increases was tested for the Parker Road Station in Plano, with adjustments for safety, key
destination access, and equity. Though some of the elements of this initial prioritization
methodology were ultimately discarded for this study, they are documented here as being
potentially useful for later studies on a smaller scale. Also, many of the assumptions and
methodologies explained below were retained in the ultimate methodology.

For the ridership component of the initial methodology, the likelihood of land parcels around each
station to contribute potential transit customers walking or biking to the station was assumed to be
related to three primary factors:

1. The distance of the parcel from the station,

2. The number of people living or employed at the parcel, and

3. People’s tolerance for different levels of stress experienced along the route between the
parcel and the station.

For the first input to ridership, distance, NCTCOG had previously collected appraisal district parcel
data from Collin and Dallas Counties and provided a GIS shapefile containing the data.
Consultants used ArcGIS Network Analyst tools to calculate the distance of each parcel to the
station along the nearest available walking route, which was created by editing sidewalk shapefiles
provided by NCTCOG to ensure end-to-end connectivity. The NCTCOG sidewalk files were found
to require significant numbers of edits in this regard.

For the second component of ridership, population density, NCTCOG had included in the parcel-
level data assumed population and employment values for individual parcels in the study area that
had been calculated as part of a previous project. These values had been calculated by land use
based on building square footage and assumed densities (for example 300 square feet/person for
office land use).

Consultants used GIS tools to tabulate the total number of people who might use each sidewalk
and crosswalk segment for first and last mile trips based on the parcel population totals and the
shortest distance routes along available sidewalks and crosswalks between each parcel and the
station. This collection of routes was designated as the “pedestrian tree” for the station. Figure E1
shows an example pedestrian tree for Parker Road Station, with one “branch” of the tree to a 662-
resident apartment complex highlighted in purple that could be shortened by constructing new
sidewalk along a path worn in the grass by pedestrians who already take the shortcut.

This technique allowed modeling of how individual travelers would collectively contribute greater
ridership increases along pedestrian routes with the highest density of population and employment.

1 See Oregon Department of Transportation, “Analysis Procedures Manual, Version 2,” November 2018, pages 14-28 to 14-51.
Accessed at: https://www.oregon.gov/ODOT/Planning/Documents/APMv2 Ch14.pdf
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Figure E1: Concept of Pedestrian Trees
lllustrated

For the third assumed input to ridership, pedestrian stress could be due to uncomfortable
circumstances such as high traffic speeds along the route, narrow sidewalks in close proximity to
traffic, or multi-lane crossings of busy streets. This concept of “Pedestrian Level of Traffic Stress”
(PLTS), was adapted for pedestrians by the Oregon Department of Transportation! from a similar
method developed for bicyclists in 2012 by researchers from San Jose State University and the
Northeastern University College of Engineering?.

The PLTS method assigns scores to sidewalk and crosswalk segments for their levels of pedestrian
stress, with scores ranging from 1 for low stress to 4 for high stress conditions. Details on the PLTS
model methodology are available at the sources indicated in the footnotes.

Consultants used inputs from the field data collection in the half-mile area around Parker Road
Station to create a spreadsheet program for calculating PLTS scores based on a series of look-up
tables defined in ODOT's methodology, with some adaptations for local Dallas-area conditions.
They then joined these scores to sidewalk shapefiles in an ArcGIS model. An example map
produced from this model is shown in Figure E2, highlighting in red the higher stress PLTS 4 conditions
present along higher speed arterials near Parker Road Station. Potential riders unwilling to walk
along higher stress PLTS 3 or PLTS 4 sidewalks in orange and red would only have access between
the Parker Road Station, its adjacent parking lots, and some commercial properties to the west, but
not to any residential areas in the vicinity.

The PLTS results were then used to refine the earlier estimates of how many residents and employees
might use each sidewalk and crosswalk segment for their first and last mile trips. Generalized
assumptions were developed for the percentage of transit riders with trip ends within a half-mile of

2 See Mekuria, Furth & Nixon, “Low-Stress Bicycling and Network Connectivity,” May 2012. Accessed at:
https://transweb.sjsu.edu/research/low-stress-bicycling-and-network-connectivity
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Figure E2: Existing PLTS Ratings for Portion of Parker Rd Station Area
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the station who would be willing or able to travel via sidewalks and crosswalks of varying PLTS stress
levels. Absent more specific data, these percentages were aligned loosely (and admittedly
speculatively) with survey data about the four types of cyclists as found in a recent NCTCOG survey
illustrated in Figure E3. The assumed split for different groups of transit riders follows:

o 45% of transit riders were assumed to not walk or bike to transit regardless of the stress level,
either based on ability or preference for car travel (similar to 48% No Way No How for bikes).

e Up to 35% of transit riders were assumed to walk or bike to transit if they could travel
exclusively on PLTS 1 or PLTS 2 sidewalk and crosswalk facilities (similar to 36% Interested But
Concerned for bikes).

e Up to 15% of transit riders were assumed willing to travel on PLTS 3 facilities (similar to 14%
Enthused & Confident for bikes).

e Up to 5% of transit riders were assumed willing to travel on PLTS 4 facilities (similar to 2% Stong
& Fearless for bikes).

More research would be ideal to investigate actual values for these assumptions.

Note that some of the in the PLTS 3 or 4 categories might be termed transit-dependent riders who
don’'t have access to a car and for whom bus transfers to the station are not sufficiently convenient.

Each of the above assumed percentages was reduced based on a sliding scale for the distance
of the parcel in question from the station. The sliding scale was based on data from a 2015 University
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Figure E3: Data for Four Types of Cyclists Assumed Speculatively as Similar for Pedestrians
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of Denver study illustrated in Figure E4 that explored the proximity relationship of the non-car
commute share of Denver workers based on transit proximity. The study found that the average
percentage of people living or working within 1 mile of the station who used a non-car commute
mode was about 18.5%. Within a half-mile of the station, the percentage increased to about 24.5%.

As shown in Figure E5, plotting these two points from Figure E4 in a linear relationship allows for an
extrapolated assumption that no more than 30% of people living or working immediately adjacent
to a transit station (at a theoretical 0 mile walking distance) would use a non-car commute mode.

It was surmised that the Denver data (as with all real-world cases) would represent non-ideal
conditions constrained by imperfect sidewalks and pedestrian stress levels similar to those present
in the Dallas metroplex and other cities. Therefore, since the object of the above-described analysis
was to account for pedestrian stress more directly, it was surmised that a nominal value of 20% be
added to the equation shown in Figure E5 to normalize the relationship for ideal conditions and
adjustment using the PLTS methods instead. This adjusted relationship for a proximity factor to
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Figure E4: Findings of 2015 University of Denver Study

Avg. 24.5%
Avg. 18.5% iAo :

Source: https://www.citylab.com/transportation/2015/09/whats-more-important-to-non-car-commuters-living-or-working-near-transit/405592/

provide the percentage of transit riders using non-car modes to reach the station under ideal
sidewalk and crosswalk conditions based on distance from the station is shown in Figure E6.

Separate ArcGIS models were created around the Parker Road Station for two different partial
pedestrian networks in addition to the full existing pedestrian network described earlier. These
represented pedestrian networks that would be accepted by the segments of the transit riding
population “Interested but Concerned” and “Enthused and Confident” about walking or riding to
the station.

One network included only PLTS 1 and PLTS 2 links as route options (the blue lines in Figure 9) and
therefore served the most limited number of parcels. Another network allowed for travel on PLTS 3
segments (the orange lines in Figure 9) in addition to PLTS 1 and PLTS 2. This network would serve a
larger number of parcels. An overall estimate of existing ridership for Parker Road Station was
calculated using the above-described inputs. For each parcel, a separate calculation for each
PLTS group of transit riders was made as follows:

PLTS 1+2: Parcel population x Proximity Factor x 35% of transit riders in PLTS Group
PLTS 3: Parcel population x Proximity Factor x 15% of transit riders in PLTS Group

PLTS 4: Parcel population x Proximity Factor x 5% of transit riders in PLTS Group

[ ]
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Figure E5: Extrapolated Relationship from 2015 University of Denver Study
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Figure E6: Adjusted Relationship Assumed for Proximity Factor
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Note that the proximity factor was potentially different for each PLTS group,
indicating that more selective travelers could only reach the station by following
a longer path consistent with their intolerance for more stressful conditions. For
parcels not connected to the station at all at a given PLTS (including PLTS 4) no
ridership was assumed for that parcel as a simplifying assumption (despite the
fact that many travelers, including those dependent on transit, can and do walk
to the station without the benefit of sidewalk or crosswalk facilities).

The resulting estimate of existing non-car commuting trips to and from Parker
Road Station was 631 people for existing conditions. This compared very
favorably with 2015 survey data that had been provided by DART, indicating that
619 of the daily average riders either walked or biked to Parker Road Station.

Proposed sidewalk and crosswalk improvements were then added to the ArcGIS
models for Parker Road Station so that an increase in ridership could be forecast.
These are illustrated in Figure E7, which is an annotated screen capture from the
GIS model where sidewalks and crosswalks are shown in purple or blue and
parcel centroids are shown as brown circles.

With the originally proposed improvements, including a shared use path and
pedestrian hybrid beacon (PHB) extending east of the station across K Ave,
forecast ridership by non-car commute to the station was forecast to increase
from 631 people to 1,018 people, a 61% increase.

North Central Texas Council of Governments

DART Red & Blue Line Corridors Last Mile Connections

Figure E7: Excerpt of Sidewalk Network, Including
Originally Proposed Improvements near Parker Road
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APPENDIX F: Half-Mile Area Improvement Prioritization —= Final Methodology Details

After review of the process described in Appendix E, NCTCOG and the consultant team
determined that the extensive editing required to the GIS shapefiles for existing sidewalks would not
allow for the same level of effort at each of the 27 additional stations without compromising in other
areas of the analysis. Data entry from field work could be reduced by bypassing the PLTS
calculations. Finally, it was felt that some of the inputs were too speculative, despite the reasonable
agreement between the existing condition model forecast and the recent DART ridership surveys.

Consequently, the prioritization
process was simplified by providing
separate scores for employment

Figure F1: Employment and Population “Tributary” to
Sidewalk & Crosswalk Improvements

As a simplifying assumption, parcels straddling the half-mile boundary from the station were
included in their entirety without any reductions, but parcels beyond the half-mile boundary were
not considered to contribute to the analysis even though some travelers (particularly bicyclists) may
be willing to travel without a car for longer distances.

Note that some improvements would have zero expected employment and population because
the links connect to parcels that are currently vacant or to parcels that were assumed to have
redundant, shorter routes to the station via another street or via the opposite side of the same street.

Each improvement was assigned a

Figure F2: Proximity of Improvements to Station score of 0-50 points, interpolated

and population density without
attempting to correlate these to
ridership levels. The methods
described previously were used to
identify the parcel employment
and population tributary to each
sidewalk and crosswalk segment,
without using a proximity factor or
PLTS scores. Distance of each
improvement from the station
(measured linearly in a straight line
for greater simplicity) was
separated into a distinct scoring
criterion, along with other scoring
criteria for walkshed trip length
reduction, land use types, key
destinations, crash history, safety
benefits, and equity. The weighting
given to each criterion is shown in
Table 1, in Section 2.9 of the report.

Employment & Population Density

Figure F1 illustrates the process used

linearly based on the relative level of
employment and population for the
improvement, ranging from 0 to the
maximum project-wide estimated
value of 11,787.

Distance

Figure F2 illustrates the process used
to score improvements on the
second criterion in Table 1, distance
to the station. Each improvement is
shown color-coded based on the
distance of its midpoint to the
station, measured linearly “as the
crow flies” for simplicity.
Improvements that connect directly
to the station have a distance of 0.0
miles. The figure shows the closer
improvements shown in green and
the most distant improvements in
red. Points were assigned to each
improvement on a linear scale
ranging from 25 points for 0 miles
from the station to 0 points at 0.5 mile

to score improvements on the first
criterion in Table 1, employment
and population density. It shows the parcels in the Parker Road Station area, with darker shades
of gray representing higher population/ employment totals. Note that, while some of the
improvements shown in Figure F1 and other figures that follow, such as the sidewalk, pedestrian
hybrid beacon, and shared use path to the east of the station, were later revised based on input
from the City of Plano, the principles illustrated still apply.

In the figure, each sidewalk and crosswalk improvement link is shown in red, orange, yellow, or
green colors depending on the total employment plus population that would be *“tributary” to the
station via the improvement once all proposed improvements are constructed. The tributary
employment plus population values are shown next to each link, with the red links closest to the

station having the highest values.
[ ]
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from the station.

Walkshed Trip Length Reduction

Figure F3 illustrates the process used to score improvements on the third criterion in Table 1,
walkshed trip length reduction. Each improvement is shown color-coded based on the percentage
reduction in walking distance to the station that would occur for the population of a reference
parcel selected as representative of most parcels tributary to the improvement in question. In
general, the highest population parcel was chosen. When most parcels were of similar population,
such as in single-family home neighborhoods, the farthest parcel was usually selected.

For each improvement, the walking distances from the reference parcel to the station along the
existing and proposed pedestrian networks were measured using Network Analyst in ArcGIS. The
difference between the two values was calculated as the walkshed trip length reduction.
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Consideration had been
given to creating a weighted
average trip length reduction
for all parcels, but this would
have required tedious
measurements and/or
custom macros in ArcGlIS.
Therefore, this idea was
abandoned for the final
analysis.

Figure F3: Walkshed Trip Length Reduction

In Figure F3, improvements
that would reduce trip length
by a high percentage are

?hown n r_ed or orange. These Trip Length Reduction Results
include improvements that )

. Reduction
would connect parcels with 0
no existing sidewalk access to >
the station, which was -
considered  for  scoring = 24%
purposes a 100% reduction (to - 27%
avoid divide by zero errors). 31%
Lower percentages of trip 46%
length reduction are shown in 67%
yellow and shades of green. = 100%

Scores for this category were
assigned ranging from 0
points for no reduction in walking distance to 5 points for either a newly connected reference
parcel or a reduction in walking distance greater than 40%.

Access to Land Use Types & Key Destinations

The fourth criterion for scoring improvements was access to other land use types and key
destinations. Proximity to residential and employment uses had already been accounted for in the
first criterion. However, other land uses with a high number of visitors also needed to be accounted
for. Land uses and destinations deserving of special access consideration were as follows:

Hospitals, clinics, urgent care
Places of worship

Schools

Government buildings®
Libraries, museums

Grocery stores, malls, supercenters, hotels, motels
Entertainment, fine arts, parks, landmarks, athletic facilities
Senior living, community centers, gardens

Bus stops with >25 daily boardings

A shapefile was created for locations in the above categories. Bus stop boarding information in
GIS format was obtained from DART for analysis. Bus stops immediately adjacent to the DART rall

3in categories with an assumed high number of visitors, such as courthouses
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stations were excluded as being redundant to the distance prioritization criteria, which already
prioritizes proximity of the improvement to the station.

For each improvement, the number of key destinations within 250 feet were tabulated. Also
tabulated for improvements greater than % mile from the station were the number of bus routes
within 50 feet of the improvement. The intent of this last criterion was to add emphasis on routes
that would more often save time for those walking or biking to the station. Routes closer than %
mile were generally considered less useful for this purpose, since a walk to the station would more
frequently take less time than waiting for the next bus.

For the access criterion, points were assigned ranging from 0 points for no nearby destinations or
qualifying bus routes to 5 points for 5 or more nearby destinations or bus routes. Since some arterial
streets may have several bus
routes without necessarily having
many stops or destinations
nearby, the number of points
contributed by bus routes was
limited to no more than 3 points.

Figure F4: Relative Scarcity of Bicycle & Pedestrian Crashes

Crash History

The fifth criterion for scoring
improvements in Table 1 is crash
history. A GIS shapefile was used
containing the point location of
all  reported bicycle and
pedestrian crash locations for the
study area from 2013 to 2017.

Figure F4 shows that in many
places, such as the Parker Road
Station half-mile area, bicycle
and pedestrian crashes shown by
green circles are relatively rare
and random occurrences. In
areas of lower density
development and pedestrian
activity, the crashes tend to be
scattered throughout the study
area, mostly along major arterials.
Other station areas with higher
density development and greater multi-modal activity experienced higher numbers of pedestrian
and bicycle crashes. Since it was not possible within the scope of this project to collect pedestrian
volume data, the crash data was observed to serve as somewhat of a surrogate for pedestrian
demand. Therefore, a cluster of crashes may be more indicative of a place where many people
walk than of a place that’s more dangerous to walk in terms of the risk to individual pedestrians.
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Unfortunately, the available crash database had little detail on the nature of the crashes. For the
crash shown along U.S. 75 in Figure F4, for example, the database indicated itinvolved a pedestrian
with an incapacitating injury. However, the database did not detail what either the pedestrian or
the driver involved were doing prior to the crash.

There is a sidewalk gap at this location, so perhaps the pedestrian was walking in the travel lanes
of the southbound frontage road to avoid the gap. But the pedestrian could also just as well have
been changing a flat tire or jaywalking across the freeway mainlanes. So, the crash data may offer
some insights, but is still limited in its value for assigning relative benefits to different improvements.

The project team considered requesting police crash reports for the individual crashes and
classifying them using the Federal Highway Administration’s Pedestrian and Bicycle Crash Analysis
Tool (PBCAT). This tool would allow for more significant insights to be drawn from a greater wealth
of crash data, leading to better screening of which crash locations might be more or less
susceptible to correction by certain countermeasures versus others. However, the extra effort
required to code crashes was outside the scope of the project.

For the crash history criterion, improvements were scored from 0 to 5 points based on the number
of bicyle- and pedestrian-related crashes within 250 feet of the improvement during the 5-year
period analyzed. Figure F4 shows that only two improvements scored points near Parker Road
Station. The two links in red each received 1 point for being near a single crash.

No differentiation was made in the scoring for bicycle versus pedestrian crashes or between crashes
of different severity. While this data was available in the database, most bicycle and pedestrian
crashes have a high potential for being serious or fatal, so it was determined any differentiation in
the sparse data could be the result of statistical noise and was therefore less significant in
differentiating which improvements would be of greatest benefit for positive safety outcomes.

Safety Benefit

A more recent development in transportation safety research that is designed to combat the
drawbacks of traditional crash analysis mentioned in the previous section is the concept of
“systemic safety.” Systemic safety is a term that refers to safety approaches that are data driven,
network-wide, and which consider improvements at locations with similar characteristics to high
crash locations, even if the locations where improvements are to be considered or proposed don't
themselves have significant crash history. The process is somewhat akin to extrapolating where it is
believed crashes are more likely to occur over a longer period of perhaps 20 or 30 years, based on
risk factors identified at the locations of recent crashes.

The scope for this project is in itself somewhat systemic in that areas within a half mile of light rail
stations were generally observed to show higher bicycle- and pedestrian-related crash frequency
than were other areas of the Dallas-Fort Worth region in general. Again, this result is not surprising
due to the expected higher prevalence of multi-modal travel demand near transit stations.

As a second measure of systemic safety, the project team opted to use the posted speed limit of
the roadway adjacent to sidewalk improvements or crossed by crosswalk improvements. Vehicular
speed is widely regarded as having a high correlation to safety outcomes in bicycle and pedestrian
crashes, as illustrated by a popular graphic in Figure F5 from the Seattle Department of
Transportation.
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Figure F5: Generalized Relationships between Impact Speed & Pedestrian Survival Rates

The project team felt that posted speed limit was the single most important safety variable that
could be easily measured and isolated, since data on posted speed was readily available in a GIS
shapefile. While other variables such as 85t percentile speed and traffic volumes may be important
to consider in a more detailed systemic safety study, they were determined to be outside the data
collection scope of this project.

The associated scores for the safety benefit criterion ranged from 0 points at or below 20 mph to 5
points at or above 45 mph.

Shared use paths or sidewalks not adjacent to roadway alignments received 0 points for this
category. Some consideration was given to assigning points for these types of off-street facilities or
sidewalks along low-speed streets to prioritize safer alternatives to walking along high-speed roads.
However, ultimately it was decided that inverting the scoring system in this way would de-prioritize
existing gaps along higher speed streets, which are typically the “weakest links” in the multi-modal
network that lead to the greatest number of decisions to avoid pedestrian and bicycle trips.

Figure F6 shows the Parker Road Station area with the speed limit of the adjacent or crossed street
identified next to each improvement, which is color-coded based on the speed limit. Red and
orange improvements are near roadways with speed Ilimits of 45 mph or greater, yellow
improvements are along or crossing 40 mph roadways, and improvements are shown in green for
30 mph streets.

Equity

The final criterion for prioritizing projects was equity, which seeks to emphasize improving
communities with populations that have not historically received equal access to resources. The
consultants were provided spatial data covering the project area for an equity metric, the
Environmental Justice Index. This index is compiled by NCTCOG to comply with federal rules for
identifying Environmental Justice populations. It is based on data from the 2013-2017 American
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Community Survey, aggregated at the census block level. Each census
block is categorized if the percentage of its residents is higher than the
regional average for minority population, low income, or both. Figure F7
shows a map of Environmental Justice Index areas for the areas including
the 28 half-mile station areas for the Red & Blue Lines Last Mile Connections
project.

Figure F6: Improvement Scoring by Adjacent or Crossing Figure F7: NCTCOG Environmental Justic Index Mapping
Posted Speed Limit

The map shows yellow areas with an above average percentage of low
income residents, blue areas with an above average percentage of
minority residents, and green areas with an above average percentage
of both low income and minority residents. For areas where the map
background is visible without any yellow, blue, or green color, ho points
were scored for the equity criterion. For low income and minority areas
(yellow and blue), 3 points were scored for each improvement. For areas
with both a higher than average percentage of low income and minority
residents (green), 5 points were scored for each improvement.

Gaps to Remain

The consulting team categorized some segments where gaps in the
pedestrian network had been identified by NCTCOG during preliminary
GIS work to be gaps to remain for the final project listing. This decision was
based on field conditions that would be impractical to analyze or would
make sidewalk construction extremely cost-prohibitive. Examples include:

¢ Segments not connecting to the station without exiting the half-mile
area.

¢ Right-of-way would be needed from a cemetery.

¢ Widening of existing bridge structures would be required without
significant likely pedestrian demand.

¢ A building structure would need to be removed or modified.

o Parallel pedestrian access is provided a short distance away by a trail or another sidewalk
such that new sidewalk adjacent to the street would be redundant.

e Street function is as a fire lane, service drive, or alleyway exclusively for vehicular use and
pedestrian access is provided by sidewalk on the opposite side of the building.

o Off-street parking for small
businesses blocking the = & EJ 2019

Way' of sidewalk where Min_RegPct, Pov_RegPct
parking removal would

likely cause significant Above Regional Percentage: Low Income
harm to the business. [ Above the Regional Percentage: Minority

e Inadequate space exists for sidewalk between roadway edge and DART tracks, without In most cases where sidewalk Wi Above Regional Percentage: Low Income and Minority
sufficient right-of-way or spare capacity to recommend a road diet. obstacles exist, the likely
» Environmental obstacles such as slopes down to creekbeds. challenges were documented for each improvement in notes designed to guide future planning
» Excessive impacts to residential properties (particularly those in older single-family home and selection of improvements for actual projects. In some cases, the obstacles might be
neighborhoods with very small yards, very short setbacks between the street and home overcome by narrowing the roadway pavement or lane widths. If this was deemed potentially
and/or no garages or on-street parking width). feasible, the Gap to Remain category was not used. Only where obstacles were deemed
* Locked code-controlled pedestrian gates providing sidewalk access through private exceedingly challenging or sidewalk was judged highly unlikely to be used by anyone was the Gap
property (typically apartment complexes). These were modeled as gaps for the general to Remain category used.
public while still providing access to apartment residents.
e Sidewalk not needed due to lack of developable adjacent land use and existence of Prioritization Scoring
parallel sidewalk on opposite side of street. Improvements were scored using a Microsoft Excel spreadsheet program and sorted based the

overall score. The spreadsheet also summarized information on multiple consecutive GIS sidewalk

[ ]
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Figure F8: Screen Capture (Excerpt) from Improvement Prioritization Spreadsheet

segments on each street block to simplify the resulting improvement tables. Figure F8 shows a
screen capture from the Excel spreadsheet for Downtown Plano Station. The figure does not
represent a complete listing of all improvements for this station, but is shown for illustrative purposes
only. The left-hand column in Figure F8 lists the identifcation number for each improvement.

Consultants evaluated each improvement for the seven criteria described above, as shown by the
column headers in the top row of Figure F8. Points were assigned for each improvement based on
the values of the reference inputs.

In Figure F8, the partial list of improvements is shown sorted by total points, with possible total values
ranging from 0-100 points. The rows of the spreadsheet were color coded based on the priority of
the improvement, with dark red for high-priority improvements, orange for medium priority, and light
pink for low priority.

[ ]
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APPENDIX G: Cost Estimating Details

DART Station Properties

At NCTCOG and DART's direction, no additional contingencies were provided to account for the
pre-design nature of the estimates, made without benefit of survey, subsurface utility investigation,
or engineering design practices.

Most engineering projects at early design submittals such as 30% include additional contingencies
to account for unknown design details to be addressed later in design. These contingencies are
typically lowered with each successive design submission and then minimized by final 100% design
submission once all design procedures have been completed.

Without additional contingencies to supplement the preliminary nature of the OPCC's, the
uncertainty inherent in this decision was mitigated by a general attempt to be conservative in
quantity and unit price estimation. Unit prices and other elements of the OPCC’s were developed
consistent with the assumptions used for the half-mile areas surrounding each station.

Half-Mile Areas

Opinions of Probable Construction Cost (OPCC) were developed for each high-priority
improvement that was not assumed by City staff to be built as part of another project (developer,
City, TxDOT, etc.) in the near future.

OPCC's were not developed for individual low- or medium-priority improvements, but could be
developed by the City in the future based on similar assumptions as outlined below. Rather,
estimates for the overall cost of low- and medium-priority improvements were developed on a unit
length basis for each station area. The low- and medium priority OPCC estimates are therefore of
a lower fidelity and thus the City may consider verifiying them with more detailed individual
improvement estimates prior to making further design or construction funding decisions.

The following is a discussion of simplifying assumptions that were made in order to provide quality,
yet preliminary OPCC's for the DART Station on-site improvements and nearly 1,100 separate high-
priority improvements totalling nearly 58 linear miles over the 28 station areas project-wide.

Table G1 lists the project-wide number and length of improvements not assumed to be built by
others. The listing is organized by station area, priority and type of improvement (sidewalk/shared
use path vs. crosswalk).

Unit Costs

Consultants compared TxDOT and City of Dallas unit prices from recent bid tabulations for various
items related to construction of the proposed improvements.

Adjustments were made in the comparisons due to differences in how the specifications,
measurement, and payment for the City of Dallas and TxDOT are written. For example, the
comparisons were made more balanced by averaging the Dallas values for different spellings of
the same item number, or by adding remove and replace items together for comparison with an
item that included both in the other agency’s specifications.
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TXDOT unit prices were in most cases much less expensive for sidewalk related items. This may be
because T™xDOT is the beneficiary of economies of scale from their contractors on projects of larger
size where the items being constructed are contiguous, even though the City on their projects
probably builds more sidewalk-related items overall. While this theory is impossible to confirm, since
the Dallas prices don't have meta-data like TXDOT does on the quantities and number of times
each item was used, the project team felt this effect was most likely present in the data nonetheless.

The City of Dallas bid tabulations also featured a wider array of bid items that would be used in
these type of projects compared to the TXDOT standard bid items. Nonetheless, there were some
bid items identified from TxDOT that were not available in the City list of bid items. In these cases,
or when TxDOT listed a higher, more conservative unit price, the TxDOT items were used for OPCC's
for this project.

In all other cases, including for the unit price for sidewalk, City of Dallas unit prices were used. The
project team believes that City of Dallas prices would more likely reflect what local contractors
would be bidding for sidewalk projects based on size of the proposed construction packages and
our experience completing these type of projects in the DFW Metroplex.

Standard Assumptions

The following standard assumptions were used for most OPCC'’s developed for this project, though
exceptions were sometimes made on a case-by-case basis as per engineering judgment.

Facility Width & Alignment

¢ Al new and reconstructed sidewalks were assumed to be 5 feet wide.
e All shared use paths were assumed to be 10 feet wide.

¢ Sidewalks and shared use paths were assumed to have alignments that could meander slightly
around obstacles if necessary and if permitted by the apparent right-of-way width.

Buffer Space & Setbacks

¢ Reconstructed sidewalk was assumed to be set back from the street where remnants of existing
sidewalk had also been set back.

¢ For new sidewalk, a buffer between the sidewalk and roadway edge was assumed where the
apparent available right-of-way seemed to be generally at least 8 feet wide.

Curb & Gutter

¢ Where sufficient space for buffers did not appear to exist, or where existing, damaged sidewalk
that needs to be replaced is attached to the roadway curb, removal and replacement of any
existing curb and gutter was assumed to also be necessary, so these costs were also included.

e New curb, gutter, and drainage systems were assumed to be necessary where not existing
adjacent to sid