111 E. Chapel Hill Street
Suite 100

Durham, NC 27701 Memorandum

PLANNING + DESIGN WWw.altaplanning.com

alta
L~

Date:  February 8,2016
To: City of Benton

From: Steve Bzomowski, Anne Conlon, and Celina Chan, Alta Planning + Design

Re: Existing Conditions

Contents

IMIEITIOTAIIAUIIY ...ttt 1

OIVETVIEW ...ttt 2

Existing and Planned Bicycle & Pedestrian FACTHEIES .........oviiirieririsi ettt 2

Level of Service and TTaffic STress ANALYSES ...t 6
Pedestrian Conditions — Level of Service ANALYSIS ..........coo.iiiuiiriiiiisiei s 7
Bicycle Conditions — Level of Traffic Stress ANALYSIS ..o 9

Pedestrian and Bicycle SUItability ANALYSIS ...........cocviiriiiieriee et 16
Suitability Analysis MEthOOLOZY ...t 17
Bicycle COMPOSIEE RESULES .......ouuiieiiiiiii it 24

Pedestrian COMPOSITE RESULES. ...t 26


file:///P:/00-2015-343%20Benton,%20AR%20Bike%20Ped%20Plan/Memos/1_ExistingConditions/Existing%20Conditions%20Draft1.docx%23_Toc442453634

Overview

Before proposing a comprehensive bicycle and pedestrian system for the City of Benton, it is first necessary to examine
the existing environment. The area’s geographic characteristics, roadway configurations, and the presence or lack of
bicycle and pedestrian facilities all impact transportation options and the ability for people walking, bicycling or
driving to interact and travel comfortably and safely. The review of existing conditions includes research, fieldwork,
GIS mapping and other analyses.

Existing and Planned Bicycle & Pedestrian Facilities

The City of Benton has a nascent network of bicycle and pedestrian facilities that features a significant and fragmented
sidewalk network. Existing shared use paths are found in city parks and bike lanes are found along Benton Parkway
and in the Hurricane Lake neighborhood. The existing sidewalk network is found throughout Benton, with recent
streetscape improvements in downtown and along Military Rd highlighting the most recent components of the
sidewalk network. New sidewalks are a part of most new residential developments as well. Below is the total mileage
of the bicycle and pedestrian network.

Shared Use Paths Bike Lanes Sidewalks

City of Benton 4 miles 5 miles 67 miles

Planned bicycle and pedestrian facilities have been featured in two previous plans. Most recently, the Southwest Trail
Corridor & Economic Impact Study (2015) details a proposed 63-mile trail corridor from Little Rock to Hot Springs,
over four miles of which traverse the southern section of Benton’s city limits along the abandoned rail corridor.

The City of Benton Comprehensive Development Plan (2008) features a Regional Arterial Network Map that includes
regional bikeway routes that are intended to accommodate bicyclists and pedestrians, ideally with a shared use path.

Also referenced in the Comprehensive Development Plan is the Parks, Recreation,
Parks, Recreation and Open Space Master Plan

and Open Space Master Plan map developed in 2000 that includes a proposed el
b i Ve £
greenway (shared use path) network. Current local projects that will include some N <\,‘ f |

form of bicycle and pedestrian facilities include future Riverside Park, South Street

i
L

| Sl

bridge improvements, Alcoa Road ...

widening, and improvements to

Highway 5.

The maps on the following pages
show the existing network of
bicycle and pedestrian facilities in
Benton that have been digitized

during the data collection stage of

this planning process.

Southwest Trail Study Map Parks, Recreation, & Open
Space Plan Map
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Level of Service and Traffic Stress Analyses

Introduction

The consultant team conducted a Pedestrian Level of Service Analysis (PLOS) and Bicycle Level of Traffic Stress
(BLTS) Analysis for the City of Benton. These models provide objective, data-driven scores of roadway comfort for
pedestrian and bicycle travel. The results of these models are incorporated into Alta’s Pedestrian and Bicycle
Suitability Analyses (PSA and BSA) to identify pedestrian and bicycle network gaps and potential projects as well as

aid in system-wide prioritization.

This chapter summarizes the method and results of both PLOS and BLTS for the project study area. Each analysis
incorporates the recent research on factors that impact bicycle and pedestrian comfort and safety, and was tailored to
the City of Benton according to the data available. Each model analyzed the full roadway network within the City of

Benton.

Data Sources

The following data inputs were incorporated into the PLOS and BLTS analyses. Table 1 displays each variable, its
source, and notes on limitations of the available data and assumptions that were made.

Table 1 Sources of Model Inputs

Model Input Source Notes

Posted Speed Limit Saline County streets data Speed limit and functional class were
provided for some roadway segments
but were missing for other segments.
Some of the missing speed limit data
was acquired through Google Earth
imagery.

Number of Travel Lanes Alta Planning +Design Number of travel lanes were digitized
according to what was shown through
aerial imagery.

Bicycle lanes Alta Planning +Design Bicycle lanes and trails were digitized
according to what was shown through
aerial imagery.

Sidewalks Alta Planning +Design Sidewalks were digitized in ArcGIS
according to whether or not they were
present in aerial imagery.

Intersections Alta Planning +Design Intersections were created as nodes
from the Benton streets database;
signalized intersections were then
manually coded




Pedestrian Conditions - Level of Service Analysis

Pedestrian Level of Service Analysis Methodology

The goal of the Pedestrian Level of Service Analysis was to understand the level of comfort that pedestrians experience
throughout the street network in Benton. The main unit of analysis is the street segment. A level of service was
identified for each roadway segment in the study area, except for limited access highways, which were excluded from

the analysis.

The selected segment-based Pedestrian Level of Service Analysis (PLOS) is based on research that speed limits are
correlated with pedestrian fatalities. For example, one study found that for a pedestrian collision that occurred where
the motor vehicle traveled at 20 mph, the odds of pedestrian fatality are 5%. On the other hand, if the motor vehicle
was traveling at 40 mph, then the odds of pedestrian fatality are 85%." Therefore, it is important that dedicated travel
facilities are provided in order to create safe travel conditions for pedestrians.

The segment-based Pedestrian Level of Service Analysis (PLOS) measures pedestrian safety using three factors: posted
speed limit, number of travel lanes, and the presence of sidewalks. Table 2 outlines the scoring methodology of the
PLOS analysis. The PLOS follows a four-point scale, with 1 representing the highest comfort level. Generally, more
pedestrian space, such as sidewalks, correlates with a higher level of comfort. If sidewalks are provided only on one
side of a multi-lane street, then pedestrian comfort lowers since pedestrians are forced to cross the street to reach that

sidewalk.

Table 2 Criteria for Pedestrian Level of Service

Speed limit (mph)
<=25 mph 30 mph >=35 mph
2 lanes Greater 2 lanes Greater 2 lanes Greater
than 2 lanes than 2 lanes than 2 lanes
Sidewalk on 1 1 1 2 2 3
both sides
Sidewalk on 2 3 3 3 3 4
one side
No sidewalk/ 2 3 3 4 4 4
dedicated
space

Pedestrian Level of Service Analysis Results

Segment Analysis

The results of the pedestrian segment-based analysis can be seen in the map on the following page. The segments with
the highest level of pedestrian comfort are shown in dark green. Roads with a higher level of stress for pedestrians are
shown in orange and red. The highest levels of pedestrian comfort are in residential areas in Benton as well as in areas

immediately bordering K-12 schools. Pedestrian comfort decreases along major arterials and collectors with higher

! Killing Speed and Saving Lives, UK Dept. of Transportation, London, England. See also Limpert, Rudolph. Motor Vehicle
Accident Reconstruction and Cause Analysis. Fourth Edition. Charlottesville, VA. The Michie Company, 1994, p. 663.



posted speed limits, including North Street, Edison Avenue and Airlane Drive. Despite the presence of sidewalks along

most of Military Road, pedestrian comfort is low due to higher speed limits.

Pedestrian Level of Service Segment Analysis Results
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Bicycle Conditions - Level of Traffic Stress Analysis

Introduction to Level of Traffic Stress

The methods used for the Level of Traffic Stress Analysis were adapted from the 2012 Mineta Transportation Institute
(MTT) Report 11-19: Low-Stress Bicycling and Network Connectivity. The approach outlined in the MTI report uses roadway
network data, including posted speed limit, the number of travel lanes, and presence and character of bicycle lanes.
These factors serve as a proxy for bicyclists’ level of comfort along roadway segments. Road segments are classified
into one of four levels of traffic stress based on these criteria. The lowest level of traffic stress, LTS 1, is assigned to
roads that would be tolerable for most children to ride and also to shared use paths that are separated from traffic.
Table 3 summaries these four LTS levels and was drawn from the MTI report.

Table 3 Levels of Traffic Stress (LTS Definitions). Source: Mineta Transportation Institute Report 11-19

Presenting little traffic stress and demanding little attention from cyclists, and attractive enough for a
relaxing bike ride. Suitable for almost all cyclists, including children trained to safely cross intersections.
On links, cyclists are either physically separated from traffic, or are in an exclusive bicycling zone next to

LTS 1 a slow traffic stream with no more than one lane per direction, or are on a shared road where they interact
with only occasional motor vehicles (as opposed to a stream of traffic) with a low speed differential. Where
cyclists ride alongside a parking lane, they have ample operating space outside the zone into which car
doors are opened. Intersections are easy to approach and cross.

Presenting little traffic stress and therefore suitable to most adult cyclists but demanding more attention
than might be expected from children. On links, cyclists are either physically separated from traffic, or are
in an exclusive bicycling zone next to a well-confined traffic stream with adequate clearance from a park-
LTS 2 inglane, or are on a shared road where they interact with only occasional motor vehicles (as opposed to a
stream of traffic) with a low speed differential. Where a bike lane lies between a through lane and a right-
turn lane, it is configured to give cyclists unambiguous priority where cars cross the bike lane and to keep
car speed in the right-turn lane comparable to bicycling speeds. Crossings are not difficult for most adults.

More traffic stress than LTS 2, yet markedly less than the stress of integrating with multilane traffic, and
therefore welcome to many people currently riding bikes in American cities. Offering cyclists either an

LTS3 exclusive riding zone (lane) next to moderate-speed traffic or shared lanes on streets that are not multilane
and have moderately low speed. Crossings may be longer or across higher-speed roads than allowed by
LTS 2, but are still considered acceptably safe to most adult pedestrians.

LTS 4  Alevel of stress beyond LTS3.

Level of Traffic Stress Methodology

The Bicycle Level of Traffic Stress (BLTS) analysis was completed for the City of Benton. There were three criteria
used to determine level of traffic stress, which were speed limit, number of traffic lanes, and presence of bicycle
facilities. Each roadway segment was assigned a LTS score according to the criteria in Table 4. At the core of the LTS
methodology and scoring is the belief that bicyclists experience decreased comfort as the number of lanes and speed

limit increases.



Table 4 Segment Scoring Matrix for Bicycle Level of Traffic Stress

Shared Street ‘

Street with Bike Lane

Speed Limit (mph)

Number of Travel

Less than or equal

35 mph or greater

Less than or equal

35 mph or greater

Lanes to 25 mph to 25 mph

2-3 lanes 1 4 1 3
4-5 lanes 3 4 2 3
More than 6 lanes | 4 4 3 4

Unsignalized crossings increase stress for cyclists along otherwise low-stress routes. The characteristics of an
intersection approach can make a segment’s LTS higher. For example, if a bicyclist was traveling on a segment with a
LTS 1 category and then it approaches an unsignalized crossing that intersects with a segment on a major street that is
LTS 4, then the original segment with a LTS 1 would be categorized as LTS 4 due to the difficulty of crossing that

intersection.

An intersection level of service analysis was completed to identify difficult crossings. In general, for unsignalized
crossings, the level of traffic stress of the major street was applied to the minor street. Crossing comfort decreases as

the number of lanes increases and when posted speed increases.
Bicycle Level of Traffic Stress Analysis Results

Segment Analysis

The results of the segment-based Level of Traffic Stress (BLTS) analysis are shown in the map on the following page.
Much of the network consists of clusters of low-stress facilities (shown in dark green). These facilities are mainly
residential streets in Benton. These streets represent comfortable segments for bicyclists, but the facilities shown in
red are segments that pose high stress for bicyclists. It may be difficult for bicyclists to ride from low-stress streets to

other low-stress streets if they have to cross a high-stress segment.

The greatest barriers to bicycle travel are the southwestern segment of River Street, Airlane Drive, Edison Avenue,
Military Road, and Shenandoah Road.

One thing to note is that the limited roadway data for Benton may pose accuracy issues for the BLTS results. These
results were heavily reliant on data for the number of travel lanes and posted speed limits. Limited access highways

were excluded from the analysis.



Bicycle Level of Traffic Stress Segment Analysis Results
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Intersection Analysis

The results of the intersection analysis are shown in the following map. This map shows that low-stress segments that
were characterized in the BLTS analysis as LTS 1 segments were then reclassified as segments with higher levels of
stress. This tended to occur for segments that approached major arterials with LTS 4. If a signalized intersection was
present, then the segment was then reclassified as the subsequent LTS level. For example, a LTS 1 segment that
approached a LTS 4 segment with a signalized intersection was reclassified as a LTS 2 segment. Many of the major

roadways may hinder bicycle travel due to high speeds and a greater number of lanes to cross.
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LTS Bicycle Connectivity Analysis

While major roadways act as barriers at unsignalized crossings, signals provide a connection for cyclists to move
between low-stress neighborhood roadways. The map on the following page displays connected clusters of roadways
that can be traveled without using any link or crossing with a level of stress higher than 2. LTS 2 was chosen as the
cutoff point because LTS 2 is the highest level of traffic stress that most adults will tolerate. Each color in this map
represents a distinct cluster of roads where a bicyclist within that network could comfortably access all of the roads of
that color at this low stress level. The bicyclist would not be able to access another road network cluster (shown in a

different color) without using a high-stress segment or crossing.

In Benton, there is a large low-stress network for bicycling from Ringgold Elementary, through the downtown area,
and to Grant Elementary. Aside from this large cluster of low-stress roads, other low-stress clusters tend to be quite
small. These clusters tend to be disconnected from one another, indicating that bicycle travel is difficult between
neighborhoods. Improvements along high-stress corridors and safe crossing opportunities could increase bicycling

mobility and safety.



Bicycle Level of Traffic Stress Connectivity Results
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IV Conclusion

The PLOS and BLTS results provide useful depictions of the quality of infrastructure serving pedestrians and bicyclists
in the Benton study area. Bicycle facilities are lacking in Benton, which minimizes the connectivity of the network.
Sidewalks are present in the Downtown Benton area and near schools, but are not present throughout other areas of
Benton. These results underscore the need to address pedestrian and bicyclist comfort along major arterials and

collectors.



Pedestrian and Bicycle Suitability Analysis

Introduction

The consultant team conducted a Pedestrian Suitability Analysis (PSA) and Bicycle Suitability Analysis (BSA) for the
City of Benton. These models identify areas of demand where people are likely to walk and bike. Once those areas are
identified, then supply (results from the Pedestrian Level of Service and Bicycle Level of Traffic Stress analysis) are
overlaid onto the demand maps. The results from these analyses are used to identify areas in need of improvement and
to prioritize pedestrian and bicycle projects in areas where there are both infrastructure needs and high pedestrian and

bicycle demand.

This chapter summarizes the methods and results of the PSA and BSA for the project study area. The models were
customized to the City of Benton with the data available. The supply model analyzed the full roadway network within

Benton.

Data sources

Data inputs were incorporated into the suitability analysis. Table 5 displays each variable, its source, and limitations

(if applicable).

Table 5: Source of Demand Model Inputs

Model Input Source Notes

Total Population 2010 U.S. Census Summarized by census block

Total Employment 2010 U.S. Census Summarized by census block

School locations Alta Planning +Design Includes elementary, middle, and high
schools
Digitized as parcels with Google Earth
imagery

Parks Alta Planning +Design Digitized as parcels with Google Earth
imagery

Commercial destinations 2010 U.S. Census Commercial destinations are
approximated by service sector jobs
(Retail trade; arts, entertainment,
recreation; accommodation and food
services; other services)




Suitability Analysis Methodology

Overview

The Pedestrian and Bicycle Suitability Analysis (P/BSA) is an objective, data-driven process to identify network gaps
as potential projects in areas of higher pedestrian and bicycle demand. In the Pedestrian Level of Service (PLOS) and
Bicycle Level of Traffic Stress (BLTS) analysis, the quality of the user experience of traveling throughout the street
network was analyzed and was termed Supply. The potential for walking and biking trips is measured based on the
proximity and density of trip generators (such as homes and workplaces) and trip attractors (such as shopping centers
and parks) and are cumulatively termed Demand. Supply is then overlaid onto the demand map to identify priority

areas for infrastructure improvements.

Supply Model

The supply model consists of the PLOS and BLTS analysis described previously. The PLOS identified a level of service
for each roadway segment in the study area except for limited access highways. The BLTS also identified levels of
traffic stress for roadway segments and excluded limited access highways.

Demand Model

The demand model identifies expected pedestrian and bicycle activity by identifying locations where people live,
work, learn, and play. After individual maps for each category were created, all of the cumulative locations were

overlaid to create a composite map.

Scale of Analysis

The demand model relies on spatial consistency in order to generate logical distance and density patterns. Therefore,
all scores are aggregated to the census block level since census blocks tend to align closely with street networks.
Census block corners closely represent street corners where foot and bicycle traffic is prevalent. This method is based
on the Low-Stress Bicycling and Network Connectivity report released by the Mineta Transportation Institute. Due to the low
speed of pedestrian travel, a much smaller geographic unit of analysis (i.e. census block) is needed.

Scoring Method

The demand model’s scoring method is a function of density and proximity. Scores will increase in high feature density
areas and if those features are close together. Scores will decrease in low feature density areas and if features are
further apart. Each demand input is scored based on density and proximity. Each category is then assigned weighted
multipliers to reflect the influence that each category has on pedestrian and bicyclist activity. The weighting of
features for the composite demand map is provided in Table 6.



Table 6: Weighting Criteria for Composite Map

Category | Input Score | Weight Max Item | Max Category | Influence
Score Score
LIVE Total population 1-5 10 50 50 25%
WORK Total employment 1-5 10 50 50 25%
LEARN Elementary Schools 0-1 20 20 50 25%
Middle Schools 0-1 15 15
High Schools 0-1 15 15
PLAY Parks 0-1 10 10 50 5%
Retail and Commercial 1-5 8 40 20%
Destinations
200




Where People Live

This category is defined by population density at the Census Block level and data was retrieved from the 2010 U.S.
Census. These locations represent potential trip origin locations. The areas in a darker red represent higher demand.
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Where People Work

This category represents trip endpoints for people working in Benton regardless of where they live. Its basis is 2010
total employment by census block. Depending on the employment type, employment can act as a trip attractor (such
as retail stores and restaurants) or trip generator (such as office buildings) or both.
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Where People Learn
This category shows the locations of all elementary, middle, and high schools in Benton. Demand is clustered around

the K-12 schools in Benton.
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Where People Play

This category is a combination of retail destinations and parks. Demand is clustered around parts of the I-30 corridor,

in southwest Benton, and in downtown Benton.
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The following composite demand map combines all of the aforementioned categories - live, work, learn, and play.
Demand is concentrated in downtown Benton, east of downtown, and along most of the I-30 corridor.
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Bicycle Composite Results

Figure 1 displays demand and supply results in Benton. The BLTS analysis results were overlaid on the composite
demand map to represent bicycle supply and demand in Benton. Where there is high demand, there is generally a mix
of low and high levels of traffic stress for bicyclists. In general, there is a lack of bicycle facilities throughout Benton.

Several locations indicate a need for improved facilities, including:

Ll Downtown Benton
o There tends to be high bicycling comfort in Downtown. However, Market Street and Main Street

have posted speed limits of 30 mph. These two streets were designated as LTS 2 segments.
o Streets such as S. East Street lack bike facilities and the posted speed limit is 30 mph, causing the
bicycle level of traffic stress to be higher.
{1 The area immediately surrounding Perrin Elementary are areas with low stress facilities but are bordered by

high stress facilities on Military Road and Alcoa Road.



Figure 1: Bicycle Supply and Demand Results
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Pedestrian Composite Results

Figure 2 displays demand and supply results in Benton. Similar to the Bicycle Level of Traffic Stress results, there is
generally a mix of low and high levels of traffic stress for pedestrians in areas with high demand. In general, areas with
high demand, such as areas immediately surrounding schools, have high levels of pedestrian comfort. Several locations

indicate a need for improved facilities, including:

[l Pedestrians experience the least amount of comfort along major arterials such as Military Road and Alcoa
Road. Infrastructure improvements should be considered for these streets since there is high demand in these
locations.

{1 There are generally high levels of comfort near Caldwell Elementary, but sidewalks are lacking on Sevier
Street, leading to a higher level of discomfort. In addition, the posted speed limit on Sevier Street is not
consistent and ranges from 25 mph to 35 mph.

[l N East Street is on the border of downtown Benton and pedestrians experience low levels of comfort along
this roadway. Infrastructure improvements should be considered for this roadway.

1 Sidewalks are not present along Airlane Drive, which leads to future Riverside Park, Sunset Lake, and Holland
Park, making it difficult for pedestrians to reach these destinations by walking and leading to lower levels of

pedestrian comfort.



Figure 2: Pedestrian Supply and Demand Results
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