Existing and Future Conditions Report
October 30, 2017

Glossary of Terms
AM/PM Peak Period – The part of the day during which traffic congestion on roads and crowding on
public transit is at its highest. Normally, this happens twice a day—once in the morning and once in the
evening, the times during when the most people commute. For this study, peak periods were determined
to be the following times based on traffic counts performed for this study: 7:00am to 9:00am and 4:00pm
to 6:00pm.
Average Daily Traffic (ADT) – The total volume of traffic passing a point or segment of a highway facility
in both directions divided by the number of days in the year. Source: Highway Capacity Manual 2010,
Transportation Research Board.
Capacity – The maximum sustainable hourly flow rate at which persons or vehicles reasonability can be
expected to traverse a point or uniform section of a lane or roadway during a given time period under
prevailing roadway, environmental, traffic, and control conditions. Source: Highway Capacity Manual
2010, Transportation Research Board.
Control Condition – Delay associated with vehicles slowing in advance of an intersection, the time spent
stopped on an intersection approach, the time spent as vehicles move up in the queue, and the time
needed for vehicles to accelerate to their desired speed. Source: Highway Capacity Manual 2010,
Transportation Research Board.
Critical Crash Rate Factors (CRF) -- Crash rates can be an effective tool to measure the relative safety at a
particular location. The combination of crash frequency (crashes per year) and vehicle exposure (traffic volumes or
miles traveled) results in a crash rate. CRF is used to determine if the magnitude of crashes is comparable to
the statewide average for similar roadway types. If the ratio of the crash rate of the segment as compared
to the statewide average exceeds 1.0, a statistical significance (99%) that crashes are not occurring
randomly is exhibited and the segment is considered to be a higher than average crash location.
D-Factor – The proportion of traffic moving in the peak direction of travel on a given roadway during the
peak hour. Source: Highway Capacity Manual 2010, Transportation Research Board.
Driver Population Factor – A parameter that accounts for driver characteristics that differ from base
conditions and their effects on traffic. Source: Highway Capacity Manual 2010, Transportation Research
Board.
Fiscal Constraint - A demonstration of sufficient funds (Federal, State, local, and private) to implement
proposed transportation system improvements, as well as to operate and maintain the entire system, through the
comparison of revenues and costs.

Functional classification –The process by which streets and highways are grouped into classes, or systems,
according to the character of traffic service that they are intended to provide. There are three highway
functional classifications: arterial, collector, and local roads. All streets and highways are grouped into one
of these classes, depending on the character of the traffic (i.e., local or long distance) and the degree of
land access that they allow. Source: Highway Capacity Manual 2010, Transportation Research Board.
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Global Positioning System (GPS) -- An accurate worldwide navigational and surveying facility based on
the reception of signals from an array of orbiting satellites.
K-Factor – The proportion of traffic volume that occurs during the peak hour. Source: Highway Capacity
Manual 2010, Transportation Research Board.
Level of Service (LOS) – A quantitative stratification of a performance measure or measures that represent
quality of service, measured on an A-F scale, with LOS A representing the best operating conditions from
the traveler’s perspective and LOS F the worst. Source: Highway Capacity Manual 2010, Transportation
Research Board.
Level of Service Score (LOS score) – A numerical output from a traveler perception model that typically
indicates the average rating that travelers would give a transportation facility or service under a given set
of conditions. Source: Highway Capacity Manual 2010, Transportation Research Board.
A. Free flow. Traffic flows at or above the posted speed limit and motorists have complete mobility
between lanes. The average spacing between vehicles is about 550 feet or 27 car lengths.
Motorists have a high level of physical and psychological comfort. The effects of incidents or point
breakdowns are easily absorbed. LOS A generally occurs late at night in urban areas and frequently
in rural areas.
B. Reasonably free flow. LOS A speeds are maintained, maneuverability within the traffic stream is
slightly restricted. The lowest average vehicle spacing is about 330 feet or 16 car lengths.
Motorists still have a high level of physical and psychological comfort.
C. Stable flow, at or near free flow. Ability to maneuver through lanes is noticeably restricted and
lane changes require more driver awareness. Minimum vehicle spacing is about 220 feet or 11 car
lengths. Most experienced drivers are comfortable, roads remain safely below but efficiently close
to capacity, and posted speed is maintained. Minor incidents may still have no effect but localized
service will have noticeable effects and traffic delays will form behind the incident. This is the
target LOS for some urban and most rural highways.
D. Approaching unstable flow. Speeds slightly decrease as traffic volume slightly increase. Freedom
to maneuver within the traffic stream is much more limited and driver comfort levels decrease.
Vehicles are spaced about 160 feet or eight car lengths. Minor incidents are expected to create
delays. Examples are a busy shopping corridor in the middle of a weekday, or a functional urban
highway during commuting hours. It is a common goal for urban streets during peak hours, as
attaining LOS C would require prohibitive cost and societal impact in bypass roads and lane
additions.
E. Unstable flow, operating at capacity. Flow becomes irregular and speed varies rapidly because
there are virtually no usable gaps to maneuver in the traffic stream and speeds rarely reach the
posted limit. Vehicle spacing is about 6 car lengths, but speeds are still at or above 50 mph. Any
disruption to traffic flow, such as merging ramp traffic or lane changes, will create a shock wave
affecting traffic upstream. Any incident will create serious delays. Drivers' level of comfort
become poor. This is a common standard in larger urban areas, where some roadway congestion
is inevitable.
F. Forced or breakdown flow. Every vehicle moves in lockstep with the vehicle in front of it, with
frequent slowing required. Travel time cannot be predicted, with generally more demand than
capacity. A road in a constant traffic jam is at this LOS, because LOS is an average or typical service
rather than a constant state. For example, a highway might be at LOS D for the AM peak hour, but
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have traffic consistent with LOS C some days, LOS E or F others, and come to a halt once every
few weeks.
LIDAR -- Stands for Light Detection and Ranging and is a remote sensing method that uses light in the form
of a pulsed laser to measure ranges (variable distances).
Peak Hour – The hour of the day in which the maximum volume occurs. Source: Highway Capacity Manual
2010, Transportation Research Board.
Service Volume – The maximum hourly directional volume that can be sustained in a given segment
without violating the criteria for Level of Service (LOS) during the worst 15 minute of the hour (period
with the highest density) under prevailing roadway, traffic, and control conditions. Source: Highway
Capacity Manual 2010, Transportation Research Board.

Sight distance – The length of the roadway ahead that is visible to the driver. The selected design
speed of a roadway establishes the minimum sight distance that should be used in design. Source:
American Association of State Highway and Transportation Officials (AASHTO), A Policy on
Geometric Design of Highways and Streets 2011 (6th Edition)
Stopping Sight Distance (SSD) – The sum of two distances: (1) the distance traversed by the
vehicle from the instant the driver sights an object necessitating a stop to the instant the brakes
are applied, and (2) the distance needed to stop the vehicle from the instant brake application
begins. Source: American Association of State Highway and Transportation Officials (AASHTO), A
Policy on Geometric Design of Highways and Streets 2011 (6th Edition)
Travel Mode – A particular form of travel, for example, walking, bicycling, traveling by
automobile, or traveling by bus. Source: Highway Capacity Manual 2010, Transportation Research
Board.

Truck – A heavy vehicle engaged primarily in the transport of goods and materials or in the
delivery of services other than public transportation.
Vertical curvature (VC) – A transition between two sloped roadway sections. The required Stopping Sight
Distance for a vertical curve varies depending on the design speed.
Volume – The total number of vehicles or other roadway users that pass over a given point or section of
a lane or roadway during a given time interval, often one hour. Source: Highway Capacity Manual 2010,
Transportation Research Board.
Vehicles Per Day (VPD) -- The unit in which the Average daily traffic (ADT) is measured.
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Introduction
The Mission Statement for the Boone County Transportation Plan (Transportation Plan) is to “deliver a
modern, reliable and sustainable multi-modal, surface transportation system that uses advanced
technology and innovative design solutions to improve the mobility of people and goods through the
development of a fiscally-constrained and publicly-supported plan.”
Based upon this vision, the Transportation Plan will emphasize the following goals and objectives:
•

Improve Safety and Security for all Travelers
o Work to eliminate fatalities and injuries on public roads
o Reduce the total number of crashes for all modes of transportation, including walking and
bicycling
o Consider the protection and resilience of critical transportation infrastructure from
natural and human disasters
o Consider the application of advanced technologies to maximize travel safety and security
for all modes

•

Preserve and Optimize the Existing Infrastructure
o Maintain the existing system in a state of good repair
o Utilize operational improvements to manage traffic effectively and improve the reliability
of the transportation system within the existing right-of-way
o Expand the performance of the existing network by supporting reliable transit service
o Provide pedestrian and bicycle facilities to optimize the transportation network and
ensure connectivity between activity nodes
o Maximize use of the existing right-of-way and facilities to manage traffic effectively
through innovative transportation design solutions
o Consider the application of advanced technologies to manage traffic effectively and
maximize the performance of the existing network

•

Provide Sufficient Future Capacity and Mobility
o Address existing and projected capacity needs based on anticipated volumes through the
2040 planning year
o Improve travel time reliability
o Provide a minimum Level of Service (LOS) “C” on public roadways and intersections
o Employ the use of transit, sidewalks/multi-use paths and bike lanes as capacity solution
options
o Consider the application of advanced technologies to maximize the performance of the
future network

•

Facilitate Freight Logistics
o Accommodate the growing volume of truck traffic to ensure safe and efficient goods
movement
o Enhance multi-modal accessibility to freight-related jobs and mobility of employees,
especially transit-dependent populations or zero-car households
o Address temporary and long-term truck parking issues
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o
o

Improve interconnectivity and accessibility to local, regional and global freight modes
Consider the application of advanced technologies to address freight demands upon the
transportation network

•

Support Economic Vitality
o Enhance multi-modal accessibility, connectivity and mobility between centers of
employment, consumer activity and residential development
o Demonstrate compatibility with the Boone County Comprehensive Plan, to marry the
transportation system with existing zoning and future land uses
o Retain, expand and attract private investment by establishing Boone County as a leader
in the implantation of advanced technologies technology

•

Enrich Quality of Life
o Incorporate community design when developing transportation improvements
o Improve community health by encouraging non-motorized transportation modes like
walking and bicycling
o Provide mobility options for all populations to accommodate social, physical and
economic needs

•

Ensure Fiscal Responsibility
o Define anticipated, traditional funding sources
o Identify new and innovative funding sources to address transportation needs
o Establish a level of fiscal constraint through the 2040 planning year
o Prioritize transportation improvements in order to achieve and maintain fiscal constraint
through the 2040 planning year

•

Environmental Sustainability
o Preserve the natural and historic context of Boone County
o Minimize impacts to air quality
o Ensure compatibility with other Boone County plans

•

Utilize Advanced Technologies and Innovative Designs
o Consider innovative design solutions to address transportation issues
o Take a proactive planning approach to realize the full advantage of technological
opportunities in leveraging public investments to provide a state of the art transportation
network
o Develop public policies and practices that facilitate the implementation of new
technologies

Purpose
This Existing and Future Conditions Report is to supplement the seven interactive maps created for the
Transportation Plan and posted to the project website (BooneKY.oki.org). In this report, data pertaining
to the existing and forecasted conditions in Boone County are used to examine the goals identified above.
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Improve Safety and Security for all Travelers
To improve safety and security for all travelers in Boone County, documented crashes in Boone County
were reviewed to identify any crash patterns and develop potential countermeasures to reduce the
number of crashes within the county.
The project team used the Kentucky Collision Analysis Database to identify crashes for the five-year period
from January 1, 2012 through December 31, 2016 (2012 to 2016). These data were compared to data
published in the Kentucky Transportation Center’s (KTC) document, Analysis of Crash Data in Kentucky
(2009 through 2013), to establish crash trends.

Fatalities
For the five-year study period between 2012 and 2016, there were a total of 58 fatal crashes in Boone
County. These 58 crashes resulted in 62 deaths. Over the five-year period between 2012 through 2016,
there was on average one fatal crash in Boone County every month. When compared to KTC’s crash
analysis from 2009 through 2013, this is an increase of two fatal crashes.
Fatal crashes were categorized by the type of crash, Figure 1, Single vehicle (47%) and angle (22%) crashes
are the two most common types of crashes in Boone County that result in a fatality.
Within Boone County, two locations were identified with multiple fatal crashes: Kentucky Route (KY) 842
and United States Route (US) 42. Along KY 842 (Houston Road), there were a total of three fatal crashes
between Vandercar Way and Ted Bushelman Boulevard. All three incidents were single vehicle crashes
including one within an adjacent parking lot, one involving a pedestrian and one involving a fixed object.
The variations in the circumstances of these fatal crashes indicate the common contributing factor is
human-related rather than infrastructure or roadway-related.
Three fatal crashes occurred on US 42 in the curve between KY 2850 (Baker Road) and Miller Owens Road.
Two of the three crashes were angle crashes, resulting from a vehicle turning onto US 42 from entrances
within the curve. The third was a single vehicle crash. The sight distance within the curve is limited by the
embankment, grade and sharp degree of curvature. Additionally, the shoulders within the curve are two
feet or less in width. These deficient geometric conditions contribute to the frequency and severity of
crashes within this segment of roadway.
It should also be noted that seven of the 58 crashes involved pedestrians, as discussed in a later section
of this report.
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Figure 1. Fatal Crashes Categorized by Type of Crash

Angle
22%
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47%
Head On
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Opposing Left Turn
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Direction)
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Sideswipe (Opposite
Direction)
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Rear End
12%

Source: Kentucky Collision Analysis Database

Crashes
The Transportation Plan used the Critical Crash Rate Factors (CRFs) to identify roadway segments with a
higher than average frequency of crashes. CRF is used to determine if the magnitude of crashes is
comparable to the statewide average for similar roadway types. If the ratio of the crash rate of the
segment as compared to the statewide average exceeds 1.0, a statistical significance (99%) that crashes
are not occurring randomly is exhibited and the segment is considered to be a higher than average crash
location.
Crash rates are presented as units of crashes per million vehicle miles, so that comparisons can account
for variations in Average Daily Traffic (ADT), number of lanes, segment lengths, and roadway
characteristics.
CRFs were calculated for roadway segments along Boone County’s interstates, state maintained routes,
and select county and city routes. Roadways segments with CRFs that exceeded one were further
categorized, to highlight the magnitude in variations from the statewide average. The categories include
CRFs that range from 1.0 or less, 1.1 to 1.5, 1.51 to 3.0 and greater than 3.0.
Three roadway segments within the County have segments with crash frequencies exceeding three times
the statewide average for similar roadways (i.e., CRFs greater than 3.0). Detailed analysis was completed
along these roadway segments to determine potential deficiencies that contribute to the high number of
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crashes. The results of this analysis are summarized in Table 1. Additional information can be found in
Appendix 1.
Table 1. Crash Analysis Summary
Route

Location

KY 14 (Mary
Grubs Highway)

(MP 7.3 to 8.5) Salem
Creek Road to Towne
Center Drive

KY 338
(Richwood Road)
KY 237
(Gunpowder
Road)

(MP 0.0 to 0.3) US 25
to I-75 overpass
(MP 0 to 1.6) KY 536
to US 42

Crash Primary Crash
Rate
Type
5.03 Side swipe
crashes

3.86 Backing
Crashes
3.44 Single vehicle
and rear end
crashes

Contributing Factor
Proximity of two signalized KY
14 intersections with KY
1292/Walton-Verona Road
and the southbound I-75
ramps.
Traffic circulation at the TA
and the Pilot along US 25
Deficient shoulders, curvature
and sight distance.

Source: WSP Inc. USA, Kentucky Collision Analysis Database and Analysis of Crash Data in Kentucky (2009 through
2013)

Drugs and Driving
Illegal drug usage in Boone County has been an increasingly serious issue. To determine the impact of
drug-related activity on transportation safety, drug-related crashes that occurred in the five-year study
period from 2012 through 2016 were evaluated by examining crashes that involved a blood test (Table 2).
Generally, blood tests are conducted when drug-impaired driving is suspected by law enforcement. For
Kentucky, there is no drug-induced criteria identified in crash reports.
Table 2. Drug Related Crashes in Boone County
Year

2012
2013
2014
2015
2016
2012 - 2016

Total Drug Related Crashes

Injury

Fatality

Number (Percent of Total
Crashes)

Number (Percent of
Injury Crashes)

Number (Percent of Fatal
Crashes)

57 (1.0 %)
41 (0.8 %)
50 (0.8 %)
45 (0.8 %
58 (0.9 %)
251 (0.9 %)

26 (3.9 %)
21 (3.2 %)
22 (3.2 %)
13 (2.1 %)
17 (2.4 %)
99 (2.9 %)

3 (16.7 %)
0 (0.0 %)
0 (0.0 %)
2 (16.7 %)
1 (0.1 %)
6 (10.3 %)

Source: Kentucky Collision Analysis Database and Analysis of Crash Data in Kentucky (2009 through 2013)

Drug-related crash data for the five-year period from 2012 through 2016 was compared to the drug
related KTC’s Crash Data Analysis (2009 through 2013). According to this comparison, the total drugrelated crashes increased from 0.7% to 0.9%. Since, KTC did not break out the proportion of these crashes
to fatal and injury crashes, no comparison was made between the data sets.

Existing Conditions

9

Pedestrian Crashes
Within the five-year study period of 2012 through 2016, there were 223 total recorded crashes involving
a pedestrian. However, 82 crashes occurred in private parking lots and were removed from analysis for
the Transportation Plan. The 141 remaining pedestrian crashes occurred within the roadway system,
including seven that resulted in a fatality. Of the total 141 pedestrian crashes, 88 (62%) occurred along
roadway segments, and 53 (38%) occurred within an intersection.
The pedestrian crashes that occurred over the most recent five-year period were compared to KTC’s 2009
through 2013 pedestrian crash data. During KTC’s 2009 through 2013 study period, 106 pedestrian related
crashes occurred in Boone County. Over the most recent five-year study period, the number of pedestrian
crashes increased by 35 (33%).
Primary concentrations of pedestrian crashes are identified on the interactive map for the Transportation
Plan entitled "Improve Safety and Security for All Travelers" and located on the project website. Table 3
summarizes roadway segments in Boone County with the most frequent pedestrian crashes. Due to
inconsistencies in crash reports, specific intersections with pedestrian involved crashes could not
accurately be identified.
The interactive map and these tables show that the pedestrian crashes are more frequent within the city
limits of Florence. This trend can be attributed to higher volumes of pedestrian activity in this area, due
to the proximity of residential to commercial developments.
Table 3. Pedestrian Crash Locations along Road Segments
Roadway

Location

KY 1017 (Turfway Road)

From KY 18 (Burlington Pike) to US 25 (Dixie
Highway)
From KY 18 (Burlington Pike) to US 42
From I-75 to KY 1017 (Turfway Road)
From US 25 (Dixie Highway) to I-75
From I-75 to KY 842
From US 42 to KY 1829
From KY 18 to Ted Bushelman Boulevard

Mall Road
KY 18 (Burlington Pike)
US 42
US 42
US 25 (Dixie Highway)
KY 842 (Houston Road)

Number of
Pedestrian Crashes
10
10
9
9
8
8
7

Source: Kentucky Collision Analysis Database and Analysis of Crash Data in Kentucky (2009 through 2013)

Bicycle Crashes
Within the five-year study period from 2012 through 2016, 44 recorded crashes in Boone County involved
a bicycle. The four crashes that occurred within a parking lot were removed, leaving a total of 40 crashes
that occurred along the roadway network. This data was compared to KTC’s bicycle crash data that
occurred within the five-year study period from 2009 through 2013. The total number of bicycle crashes
in the 2009 through 2013 study period was 46. This indicates that the number of bicycle crashes in Boone
County decreased by six (13%) in the most recent study period analyzed.
Primary concentrations of bicycle crashes were identified on the interactive map for the Transportation
Plan entitled "Improve Safety and Security for All Travelers" and located on the project website. Although
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there were fewer total bicycle crashes, the distribution of crash locations throughout the roadway
network was similar to the distribution of the pedestrian crashes. Unlike pedestrian crashes, police crash
reports do not specifically identify if bicycle related crashes occur at an intersection.
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Preserve and Optimize Existing Infrastructure
Boone County recognizes the importance of utilizing and maintaining the existing transportation system
to the greatest extent possible. Improvements that can be completed within the existing right-of-way
optimizes the existing investments in transportation system, while minimizing impacts to the community.
Managing transportation assets preserves the mobility of users and avoids unnecessary expenses relating
to future repairs.

Bridge Sufficiency Ratings
Bridges are a key component to the mobility of the transportation system. In compliance with
requirements of the Federal Highway Administration (FHWA), bridges are inspected on a regular basis by
state personnel, using the National Bridge Inspection Standards. The results of the inspections yield a
bridge sufficiency rating which is a number ranging from 0 to 100 and is derived from both structural and
operational components. Bridges with sufficiency ratings between 50 and 80 are considered for
rehabilitation; whereas bridges with sufficiency ratings less than 50 are considered for replacement.
Bridge sufficiency ratings are shown on the interactive map for Transportation Plan entitled "Preserve and
Optimize Existing Infrastructure" and located on the project website. Four bridges in the county have a
sufficiency ratings less than 50:
• KY 20 over Taylor Creek (Sufficiency Rating – 37)
• KY 842 over Norfolk Southern Railroad (Sufficiency Rating – 45)
• KY 338 over Gunpowder Creek (Sufficiency Rating – 49)
• Camp Ernst Road over Gunpowder Creek (Sufficiency Rating – 49)

Truck Weight Limits
Truck weight limits define the available routes for trucks in Boone County. Truck weight limits refer to the
maximum allowable gross vehicular weight of trucks on specific routes. Typically, the maximum allowable
weight of trucks on interstate routes is 80,000 pounds. However, connecting routes can be restricted
based on roadway classifications as well as physical conditions, such as bridges. Truck weight limits are
shown on the interactive map for the Transportation Plan entitled "Preserve and Optimize Existing
Infrastructure" and located on the project website.
Truck weight limits were compared to the functional classifications of roadways in Boone County, to
determine arterials with a truck weight limit of less than 80,000 pounds. Two arterial segments were
identified with truck weight limits of 44,000 pounds:
• KY 237 from KY 18 to US 42
• KY 338 from Paddock Drive to KY 2951 (Chambers Road)

Existing Signal Systems
There are currently ten signal systems in Boone County. The existing signal systems in Boone County were
identified, and are summarized in Appendix 2. Currently, the signal systems are maintained by the
Kentucky Transportation Cabinet (KYTC). However, traffic patterns frequently change due to the growth
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within the County. Changes in traffic patterns present challenges to signal system timing, as it requires
more frequent monitoring and adjustments to accommodate changes.
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Provide Sufficient Future Capacity
Boone County has long been recognized as a highly desirable place to live, work and play. As a result, a
tremendous amount of population and job growth has increased traffic on the roadway network. It is
essential that the transportation system support future traffic volume growth to reduce the impacts of
congestion. Increased traffic delay negatively impacts the County by contributing to increases in shipping
costs, insurance costs, emissions, and fuel consumption.
Current (2016) and future (2040) traffic volumes for the existing conditions were compared to the capacity
of the existing transportation network to identify areas where additional capacity may be needed. Service
volumes relating to number of lanes were used as the baseline of this comparison. ADT for current (2016)
and future (2040) are shown on the interactive map for the Transportation Plan entitled "Provide
Sufficient Future Capacity and Mobility" and located on the project website.
Traffic flow conditions of roadways and intersections are defined by Level of Service (LOS) and described
in the Highway Capacity Manual (Transportation Research Board 2010). LOS uses letters A through F to
measure traffic flow, with A being the best and F being the worst. With LOS A, most vehicles travel without
stopping or delay. With LOS F, traffic flow has broken down, and there are long delays and backups.
For this Transportation Plan, roadways below the LOS D/E threshold were examined for potential future
improvements. Assumptions used in the analysis included: urban facilities with rolling terrain, eight
percent or greater truck volumes, 0.93 peak hour factor, 60 miles per hour free flow speed, driver
population factor 1.0, K-Factor 0.08 and D-Factor 0.55. Service volumes were rounded to the nearest
1,000 vehicles, and presented in Table 4.
Table 4. Service Volumes per Number of Lanes
Number of Lanes
Service Volume (vehicles per day)
Two lanes with left turn lane
32,000
Four lanes with left turn lane
64,000
Six lanes with left turn lane
123,000
Source: Highway Capacity Manual 2010

Existing Traffic Volumes
Existing traffic volumes were obtained from KYTC’s online database and counts provided by Boone
County. These data were supplemented with traffic counts performed as part of this Transportation Plan.
The full list of traffic count locations performed is found in Appendix 3.
Existing traffic volumes were compared to the service volumes corresponding to the number of lanes on
the facility. No corridors were identified with existing traffic volumes that exceeded the service volume
based on the number of lanes. This indicates congestion in Boone County is primarily intersection related.
Under the existing conditions, capacity improvements at intersections may have a more dramatic impact
on capacity than adding lanes.
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Future Traffic Volumes
Traffic volumes for the 2040 planning horizon were forecasted using the Ohio-Kentucky-Indiana-Regional
Council of Government’s (OKI’s) Travel Demand Model. The model estimates future travel based on
estimated changes in population, employment, and travel time by mode.
The total growth expected along a corridor indicates expected changes in traffic over the next 20 years.
Segments with larger forecasted growth will experience a more rapid deterioration of capacity and safety.
Table 5 lists non-interstate roadway segments with an expected growth 20,000 vehicles per day (VPD) or
greater. An increase of 20,000 VPD or more indicates that degradation in level of service is likely.
The total forecasted 2040 traffic volumes were compared to the service volume in relation to existing
number of lanes, shown in Table 5. Based on this comparison, there is one roadway segment with
insufficient number of lanes to accommodate the forecasted traffic volumes. The existing service volume
of the US 42 segment between KY 536 (Mount Zion Road) and Old Union Road is 64,000 VPD. However,
the forecasted traffic volume is 66,000 VPD, indicated a deficiency in number of lanes in the 2040 planning
horizon. Either improved capacity along this section or increases in connectivity on other roadways that
result in a decrease in demand will be necessary to handle the predicted volume of traffic in 2040.
Table 5. Non-Interstate Existing and Future Traffic Volumes on Facilities with Forecasted Growth
Greater than 20,000 Vehicles per Day
Roadway Location

US 42
KY 536
KY 536
US 42
US 42
KY 18
KY 18
KY 18

KY 536 (Mount Zion Road) to
Old Union Road
Indian Hill Drive to I-75
Union City Boundary to Indian
Hill Drive
Old Union Road to KY 237
(Pleasant Valley Road)
KY 338/KY 1292 (Beaver Road)
to KY 3076 (Frogtown Road)
KY 338 (Jefferson Street) to KY
237 (Camp Ernst Road)
KY 237 (Camp Ernst Road) to
Limaburg Road
Limaburg Road to Mall Road

Number of Existing Traffic 2040 Traffic Forecasted
Through
Volume (VPD)
Volume
Growth
Lanes
(VPD)
(VPD)
4
15,000
66,000
51,000
2
2

17,000
7,000

49,000
33,000

32,000
26,000

4

25,000

57,000

32,000

2

9,000

31,000

22,000

4

25,000

51,000

26,000

4

30,000

50,000

20,000

4

37,000

57,000

20,000

Source: OKI, KYTC, Boone County, WSP USA Inc, 2017

Many of the routes with insufficient capacity cannot be widened without extensive disruption to adjacent
properties. As per the Mission Statement, the County has placed an emphasis on identifying measures
that improve the transportation system while minimizing increases in the footprint of existing facilities.
Changes could include improvements that either increase capacity at certain locations or reduce demand
by use of technology, transit, or improved connectivity of the supporting transportation network.
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Functional Classification
Functional Classification is the grouping of roadways in a hierarchical system to reflect the service they
provide in relation to the overall roadway network. Roadways with a lower designated Functional
Classification provide a low level of mobility and a high level of access to adjacent properties. As the
Functional Classification of a roadway increases, the level of mobility provided increases and the level of
access to adjacent property decreases.
The process of Functional Classification is mandated by the Federal Highway Administrations (FHWA).
Based on the FHWA Functional Classification Guidelines, there are seven Functional Classifications of
Roadways defined by FHWA:
1. Interstates
2. Other Freeways and Expressways
3. Principal Arterial
4. Minor Arterial
5. Major Collector
6. Minor Collector
7. Local
Boone County’s roadway system is comprised of six out of the seven defined Functional Classifications.
There are no roadways within the County designated at “Other Freeways and Expressways.” Functional
Classification of Boone County roadways are shown on the interactive map for the Transportation Plan
entitled "Provide Sufficient Future Capacity and Mobility" and located on the project website.
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Facilitate Freight Logistics
Boone County is an attractive location for freight industries due to the accessibility of the global freight
network through the interstate system, ports along the Ohio River, railroads, and the Cincinnati-Northern
Kentucky International Airport (CVG). Providing efficiencies for truck related freight traffic is critical as
tonnage of freight across the OKI region is forecasted to increase 63% by 2040. (Source: OKI Regional
Freight Plan, 2011). In the past four years alone (July 2013 to July 2017), air freight cargo has increased
63% (Freight.oki.org). The growth in air cargo is directly related to a global economic shift to increased ecommerce which depends upon first/last mile truck delivery.
The impacts of freight-oriented growth are evident throughout Boone County. This impact was quantified
by examining available historic truck volumes as a percentage of the total ADT. This data was obtained
from KYTC’s online traffic count database. Routes were selected by identifying count stations on arterials
with roadway classification data that have remained in the same location for more than five years. Table
6 summarizes this data. The proportion of trucks to standard vehicles increased along the major Boone
County corridors examined at a magnitude that varies from one percent to six percent, highlighting an
increasing need to accommodate trucks adjacent to industrial land uses.
Table 6. Truck Volume Growth between 2010 and 2016 in Boone County
Route
KY 237
KY 338
US 25

Milepoint
11.403
3.7
10.3

Location
KY 237 / Cardinal Way
East of US 42
South of US 42

Year
2010
2010
2010

Truck (%)
3%
6%
4%

Year
2016
2016
2016

Truck (%) Growth (%)
5%
+3%
12%
+6%
7%
+3%

Source: KYTC

Truck Volumes
The proportion of truck to vehicular traffic was examined along roadways in Boone County with vehicle
classification data. The non-interstate routes, shown in Table 7, have a proportion of truck volumes that
exceed 10 percent. Truck usage as a percent of overall ADT is shown along with other freight-related data
on the interactive map for the Transportation Plan entitled "Facilitate Freight Logistics".
Table 7. Non-Interstate Routes with Truck Volumes Greater than 10%
Route
KY 212 (Terminal Drive)
KY 14 (Verona Mudlick Road/Walton-Verona Road
KY 20 (Belleview Road/ Petersburg Road)
KY 3060 (Frogtown Road)
KY 338 (Richwood Road)
KY 236 (Donaldson Highway)
KY 3076 (Mineola Pike/Dolwick Drive)

Location
KY 20 (Petersburg Road) to CVG
I-71 to US 23 (Dixie Highway)
KY 18 (Burlington Pike) to KY 3608
(Idlewild Bypass)
US 25 (Dixie Highway) to US 42
US 42 to US 25 (Dixie Highway)
KY 212 (Terminal Drive) to KY 3076
(Mineola Pike)
KY 236 (Donaldson Highway) to
Boone County Line)

Truck (%)
16%
15%
13%
12%
12%
11%
11%

Source: OKI, KYTC, Boone County, WSP USA Inc, 2017
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Designated Truck Routes
Federal and State designated truck routes are a network of approved highways and interstates that are
approved for commercial truck drivers. This network is shown along with other freight-related data on
the interactive map for the Transportation Plan entitled "Facilitate Freight Logistics" and located on the
project website.
An additional federal freight designation is that of Critical Urban Freight Corridors (CUFCs). CUFCs are
public roads in urbanized areas which provide access and connection to the Primary Highway Freight
System (PHFS) and the Interstate with other ports, public transportation facilities, or other intermodal
transportation facilities. In accordance with 23 U.S.C. 167(f), as the region’s MPO, OKI worked with KYTC
to designate the Boone County CUFCs listed in Table 8. These CUFCs were approved by the US Department
of Transportation, Federal Highway Administration on September 5, 2017. KYTC has pledged that these
CUFCs will be incorporated into the State Freight Plan prior to FHWA authorizing the use of Federal funds.
Table 8. Critical Urban Freight Corridors
Route
KY 236
KY 237
KY 338
KY 717
KY 1017
KY 1829
KY 3076
US 42

Start Point

End Point
0.000
10.300
0.000
0.000
0.000
0.000
0.000
13.910

Length
3.600
11.200
0.360
1.729
3.210
1.930
1.148
14.384

Code
3.600
0.900
0.360
1.729
3.210
1.930
1.148
0.474

J
J
J
K
K
J
J
J

Source: OKI, September 5, 2017.
J - Serves a major freight generator, logistic center, or manufacturing and warehouse industrial land
K - Corridor that is important to the movement of freight within the region, as determined by the MPO or the State

Truck Parking
As freight related industries expand, so will the need for truck amenities such as parking. There are two
basic categories of parking needs for trucks: long-term and short-term. Long term truck parking is needed
for truck drivers to satisfy a mandated 10-hour rest period. As existing rest areas and private truck stops
reach capacity, drivers spend more time searching for long-term parking and less time moving goods.
The need for short-term parking is driven by distribution centers for on-time deliveries. Part of these
logistics include restricting the time for a truck to report to a dock following a request. This window of
time generally ranges from 10 to 15 minutes. While waiting for notifications, trucks park within proximity
of the distribution center. Without a sufficient staging area, trucks will often park in private lots and along
public right-of-ways. Truck parking in private lots creates conflicts with passenger vehicles where turning
radii and sufficient parking space was not designed for large tracker trailers. Noise and fumes from idling
trucks also create a nuisance for local communities and businesses. Truck parking along public right-ofways such as interstate exit/entrance ramps and road shoulders create both safety hazards and the need
for additional maintenance from the degradation pavement, rutting of shoulders and collisions with utility
and light poles.
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OKI used GPS based truck location information from the American Transportation Research Institute
(ATRI) to identify truck parking “hot spots” within the public right-of-way. These “hot spots” were overlaid
with additional freight data such as the location of over 100 logistics/distribution centers and industrial
parks and travel time information to identify strategic Boone County locations that could serve as
potential public truck parking facilities and thereby remove trucks from private parking lots and public
right-of-ways. This authoritative, real world dataset assisted in validating verbal reports of truck parking
issues and quantifying the degree of the problem to potential local, state and/or federal funding agencies.
KYTC is also examining ways to address truck parking concerns along the Commonwealth’s interstate
corridors. The southbound and northbound I-71/75 public rest areas are two prime locations where
insufficient truck parking has been witnessed by citizens and verbally reported to OKI, KYTC and Boone
County staff; and, responses shared through the Boone County Transportation Plan’s Freight Survey from
private freight companies (survey conducted in June/July 2017). OKI analysis using the ATRI data supports
these reports of insufficient truck parking at the interstate public rest areas in Boone County.
In addition, ATRI data shows Langley Drive in Hebron, the KY 18 (Burlington Pike)/I-71/75 interchange, KY
338 (Richwood Road)/I-71/75 interchange, and KY 14/I-71/75 interchange as four other locations where
high numbers of trucks are parking in the public right-of-way for extended lengths of time (one hour or
longer). Overlaying crash data from the past five years (2012-2016) shows that these same areas, including
the I-71/75 public rest areas, are experiencing high rates of incidents involving trucks. This data is show in
Figure 2 and reinforces Boone County concerns regarding truck parking from a public safety perspective.
This map also shows the location of existing industrial parks across the County which house major
distribution centers and truck traffic generators.
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Figure 2. Truck Parking in the Public Right-of-Way and Truck Involved Crashes
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Rail Crossings
There are two major rail corridors that run through Boone County. The first is owned by Norfolk Southern
and runs parallel to US 25, along the eastern county line. The second is owned by CSX and runs along the
southern tip of the county. Currently, the Norfolk Southern line runs 32 trains per day and the CSX line
runs 23 trains per day. At grade rail crossings in Boone County are expected to see an increase in volume
from both trains as well as vehicles.
Rail volume in the region is forecasted to increase 38% through 2040 (Source: OKI Regional Freight Plan,
2011). Simultaneously, vehicular volume is expected to increase. As the rail volume and the vehicular
volume at at-grade rail crossings increase, the probability of train to vehicle crashes also increases as well
as the potential impact to capacity due to train related delay.
Existing rail crossings are shown along with other freight-related data on the interactive map for the
Transportation Plan entitled "Facilitate Freight Logistics" and located on the project website.
At-grade rail crossings were compared to the Functional Classification of the roadway, to identify rail
crossings with increased exposure to safety and capacity impacts from railroad operations. The crossings
on roadways with an arterial or collector function classification are:
• Arterials:
o US 25 (Dixie Highway) crossing spur of Norfolk Southern Railroad in Florence
o US 25 (Main Street) crossing Norfolk Southern Railroad in Walton
• Collectors:
o KY 3503 (Empire Drive) crossing Norfolk Southern Railroad in Devon (three crossing within
half mile)
The active project in Boone County that will eliminate two at grade crossings. The I-71/75 and KY 338
(Richwood Road) interchange reconstruction project will eliminate the Norfolk Southern Railroad
crossings at Paper Boulevard and Shoreland Drive.

River Port Facilities
There are six port facilities that operate in Boone County. Three of these ports operate in western Boone
County, with truck access to KY 20, and three operate in northern Boone County with access to KY 8.
However, for the purposes of this plan, Boone County did not place an emphasis on barge to road or barge
to rail movements.
In addition to the port facilities, the Anderson Ferry also operates an automobile ferry service in Boone
County between the foot of Anderson Ferry Road in Hamilton County, Ohio and KY 8 (River Road) in Boone
County near the Kenton-Boone County line. The Anderson Ferry serves as an alternative to the Brent
Spence Bridge to connect Northern Kentucky to Southern Ohio. The Anderson Ferry operates every 15
minutes Monday through Friday from 6:00 a.m. until 9:45 p.m., on Saturday and holidays from 7:00 a.m.
until 9:30 p.m. and on Sunday from 9:00 a.m. until 9:45 p.m. The cost per automobile is $5.00 per river
crossing. The ferry transports an average of 400 to 500 vehicles across the river per day. Due to the
absence of river crossings in that area, the ferry is also important for transporting bicyclists for a charge
of $1.00. The fare for pedestrians is 50 cents. The ferry is also on the route of the trans-continental
American Discovery Trail. The website (AndersonFerry.com) has online ticketing and reduced pricing for
multi-trip pass advance purchases.

Existing Conditions

21

Existing Ohio River port and ferry facilities located in Boone County are shown along with other freightrelated data on the interactive map for the Transportation Plan entitled "Facilitate Freight Logistics" and
located on the project website.

Employee Connections
Connecting employees to freight oriented jobs is a critical component to facilitating the movement of
freight. Estimated vehicular traffic for employees was incorporated into the traffic forecast and included
in the analysis of future traffic volumes. However, Boone County’s will benefit from encouraging
alternative modes of transportation to freight oriented jobs such as improved air quality from reduced
emissions, reduced travel delay from reduced travel demand and reduction in fuel consumption.
The Transit Authority of Northern Kentucky (TANK) provides public transportation services in Boone
County. Along with improvements to transit routes, TANK has identified improved pedestrian connections
and amenities at bus stops as a measure to increase ridership (Source: TANK Transit Network Study, 2013).
As a cost savings measure, it has been the policy of Boone County to not maintain lighting at freight
oriented development. However, as the freight industries in Boone County continue to grow, more
pedestrians are walking to bus stops during shift changes in dark hours.
Existing express TANK stops that serve freight oriented job centers were examined to identify existing
pedestrian facilities, amenities and lighting conditions at these stops. A full list of transit stops and existing
amenities is in Appendix 4. This analysis indicated that many of the stops lack sidewalks, shelters, benches
or lighting.

Freight Survey
Due to Boone’s position in Kentucky as the fastest growing county in terms of employment, the
consideration of both the movement of people and goods is a key factor. Towards this effort, the project
team worked with Northern Kentucky Tri-ED to identify private logistics and manufacturing companies
located in Boone County that have trucks serving their facilities. Tri-ED provided 199 freight-related
businesses for use in outreach for this Transportation Plan. Information included the business name a
contact email address.
A seven-question survey was created using Survey Monkey software to learn about their business
operations (time of day, time of year, etc.) and be informed of any congestion, safety, truck parking or
other issues they are facing while doing business in Boone County. Forty-nine (49) businesses or 25%
provided responses during the June 12, 2017 to July 11, 2017 survey.
Key findings from the multiple-choice questions were:
• The second highest peak freight hour (Weekdays, 6-9 am) corresponds to AM commuter peak
hour. Thirty-one percent (31%) of companies share this peak time.
• Forty-six percent (46%) of companies have consistent business operations year round.
Key comments shared in open-ended questions included the following transportation needs:
• No sidewalks on Litton Lane
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Congestion
- Hebron – KY 237 and KY 20
- US 42 – Bad signal timing also noted
- Train-related congestion – US 25
Pedestrian safety concerns at World Wide Boulevard
No left turn at the intersection of KY 20 and Aviation Boulevard
Truck parking concerns:
- Hebron Area (Litton Lane, Langley)
- Interstate rest areas full
- KY 338 congestion/safety issues at private truck stops
KY 14 at Flying J/SB I-75

The Public Outreach Summary Report for Phase #1 located on the project website (BooneKY.oki.org)
contains the responses for all freight survey questions under Appendix X (Freight Survey Responses for
Multiple Choice Questions Number 1 and 2) and Appendix Y (Freight Survey Responses for Open-Ended
Question Numbers 3 through 7).
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Economic Vitality
The transportation network is an important component of Boone County’s economic vitality.
Transportation facilities support freight and vehicular traffic generated from development. Data discussed
under this section is shown on the interactive map for the Transportation Plan entitled "Support Economic
Vitality" and located on the project website.

Existing and Future Land Use
To provide safe connections to development, the project team examined existing and forecasted (2040)
land uses, provided by the Boone County Planning Commission in relationship to adjacent transportation
facilities. Table 9 summarizes corridors with existing geometric deficiencies, such as narrow lanes, sharp
curves, impaired sight distance and narrow shoulders, that may impact their ability to support existing or
future development opportunities. This infrastructure assessment was made through field observations
and public input.
Table 9. Deficient Roads Adjacent to Existing and Future Development
Route
KY 20
KY 18
KY 338 (Richwood Road)
Rice Pike
Hicks Pike
KY 3060 (Frogtown Road)
US 25 (Dixie Highway)
Bullittsville Road
US 42

Location
Sutton Lane to KY 237 (North Bend Road)
Springfield Boulevard to KY 338 (East Bend Road)
US 42 to Triple Crown Boulevard
KY 1925 (Big Bone Road) to US 42
US 42 to KY 338 (Richwood Road)
US 42 to US 25(Dixie Highway)
US 42 to KY 2951 (Chambers Road)
KY 20 (Petersburg Road) to Conrad Lane
KY 536 (Hathaway Road) to KY 338 (Richwood Road)

Source: WSP USA Inc, 2017

Population Growth
The expected population growth in Boone County was provided by OKI and shown in units of number of
households. A majority of the County showed population growth. However, there are sections of Boone
County that are expected to see more substantial growth in population. These areas are primarily located
from north to south in the center of the county, and include areas in Hebron, Burlington, Petersburg,
Union, and Walton. The Florence area did not show expected growth in population.

Employment Growth
The expected employment growth in Boone County was provided by OKI and shown in units of number
of employees. Areas of employment growth are expected along the northern, eastern and southern
portions of the County. The most substantial employment growth is expected in Hebron, near the
Cincinnati-Northern Kentucky International Airport and in Richwood. Many of the pockets of job growth
are shown near existing or planned industrial parks.
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Planned Improvements
Currently, there are 33 planned transportation projects in Boone County, according to OKI’s
Transportation Improvement Program. Major projects include reconstructed interchanges on I-71/75 at
KY 338 (Richwood Road) and KY 536 (Mount Zion Road) and a new interchange on I-275 at Graves Road.
There is also a widening project planned along KY 237 from Rogers Lane to Valley View Drive. A full list of
planned highway projects is in Appendix 5.

Coordinated Efforts
The Boone County Transportation Plan is occurring simultaneously with two other major planning efforts
in the County, including the CVG Master Plan Update and the Boone County 2040 Comprehensive Plan.
Planning efforts have been coordinated through monthly meetings, to communicate collected data and
pertinent information.
• CVG Master Plan Update: (text from our joint flyer: The Cincinnati/Northern Kentucky
International Airport (CVG) has embarked on a new Master Plan Update in response to changes
in passenger growth and new developments in the aviation landscape. The future 30-year
planning foundation will help CVG management understand how near-term business objectives
and infrastructure improvements can be implemented within the context of the long-term growth
strategy for the airport. The CVG Master Plan Update will focus on safe and efficient growth
alternatives for passenger facilities (main terminal, Concourse A, Concourse B), vehicle access and
parking, cargo development, airfield pavements, and several airport and airline support facilities.
The Master Plan Update is to be completed by fall 2018. Progress on the Master Plan Update will
be posted at www.cvgairport.com)
•

Boone County 2040 Comprehensive Plan Update: The Boone County Planning Commission has
begun reviewing the Boone County Comprehensive Plan which was last adopted in 2012. This
long-range plan, which is reviewed every 5 years, has a 25-year time horizon and considers all
aspects of commercial, industrial, office, and housing development along with transportation,
public facilities, natural and historic resources, as well as recreation. Currently, staff is reviewing
the plan’s Goals & Objectives which serve as the general framework for the more detailed
chapters of the plan. After adoption of the Goals & Objectives, work will begin on the chapters
and Future Land Use map. This process should be completed in Spring 2018. Information on the
Boone County 2040 Comprehensive Plan Update process is available at (OurBooneCounty.com).

Transportation Policies
Boone County has been a regional leader in installing bicycle and pedestrian facilities throughout the
County. One of the driving forces behind this is their support of bicycle and pedestrian programs. In
response to pedestrian deficiencies in industrial parks, Boone County implemented a policy that required
new development to construct new sidewalks.
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Quality of Life
By placing an emphasis on quality of life, Boone County has successfully attracted and retained businesses
and residents. Within the OKI region, Boone County is the fastest growing county for both population and
jobs. Quality of life must be reflected in all aspects of the County’s planning efforts, including
transportation. For Boone County’s transportation system, a good quality of life can be emphasized by
encouraging healthy lifestyles, considering aesthetics during the design phase and providing choices in
transportation modes.

Bicycle/Pedestrian Network
Healthy lifestyles can be encouraged by providing facilities for non-motorized transportation that can be
used as a choice in transportation mode as well as for recreation. The existing bicycle and pedestrian
facilities were mapped and shown on the interactive map for the Transportation Plan entitled "Enrich
Quality of Life" and located on the project website.
Boone County collector and arterial roadways were examined to identify locations of potential pedestrian
and bicycle facilities that would improve mobility for non-motorized modes of transportation. The project
team considered connections to schools, recreational land uses, commercial development, and
concentrations of pedestrian and bicycle activity. The identified needs for non-motorized transportation
are summarized in Table 10.
Table 10. Identified Missing Connection for Non-Motorized Transportation Corridors
Route
Litton Lane
KY 20 (Petersburg Road)
KY 237 (North Bend Road)
KY 18 (Burlington Pike)
Camp Ernst Road
KY 237 (Pleasant Valley Road)
KY 536 (Mount Zion Road)
US 25 (Dixie Highway)
US 42
KY 842 (Weaver Road)
Rogers Lane
Longbranch Road
Old Union Road
KY 3060 (Frogtown Road)
KY 237 (Gunpowder Road)
KY 338 (East Bend Road)
Cougar Path
Conner Road

Location
Entire Roadway
Presidential Drive to Longbranch Road
KY 18 (Burlington Pike) to I-275
KY 237 (North Bend Road) and KY 842 (Houston Road)
Rogers Lane and KY K536 (Mount Zion Road)
Camp Ernst Road and Valleyview Drive
US 42 to Boone County Line
KY 1829 (Industrial Road) and KY 536 (Mount Zion Road)
Service Road to Freedom Way/Dream Street (including I-75
overpass)
US 42 to US 25 (Dixie Highway)
Hanover Boulevard to Torrid Street
Camp Ernst Road to St Louis Boulevard
Orleans Boulevard to US 42
US 42 to US 25 (Dixie Highway)
US 42 to KY 536 (Mount Zion Road)
Edgewood Road to Featherstone Drive
KY 237 to Limaburg Road
KY 237 to Cougar Path

Source: WSP USA Inc and EHI Consultants, 2017
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Transit
A strong transit system improves quality of life by reducing traffic volumes and providing mobility to
citizens with a variety of physical, social and economic needs. Representatives of TANK were consulted to
determine challenges and conditions that may limit ridership. An important challenge identified is
providing transportation to the first/last mile of overall transit trips. Existing TANK fixed bus routes, bus
stops and Park & Ride lots are shown on the interactive map for the Transportation Plan entitled "Enrich
Quality of Life" and located on the project website.
The Transit Authority of Northern Kentucky (TANK) provides public transportation services in Boone
County. There are ten routes that service Boone County, comprised of one local route and nine express
routes. These routes are anchored by a transit hub on Mall Road, in Florence. Routes also connect to
downtown Cincinnati, Ohio where there is an option to transfer to a line offered by Cincinnati’s transit
service, Metro. For more information on all TANK routes, visit their website (tankbus.org).
Local Routes:
• Route 1 – Dixie Highway (US 25 north of KY 1017 Turfway Road, Houston Road, Mall Road and
KY 18)
Express Routes:
• 1x – Houston Road/Mineola Pike Express
• 2x – Airporter
• 22x – Richwood/Walton Express
• 28x – Empire Drive/Industrial Road Express
• 32x - Burlington Express
• 35x - East/West Express
• 39x - Petersburg Road/South Hebron Express
• 40x-World Wide Boulevard/North Hebron Express
• 42x – North Hebron Express
Of the routes that sever Boone County, the local Route 1 has the highest ridership levels followed by
express Route 2X (Source: 2013 Network Study). However, at the time ridership levels were measured,
express routes 35X, 39X, 40X, and 42X were not available.
Existing amenities at TANK stops were evaluated and are in Appendix 4. Many of the transit stops do not
have shelters or connections to dedicated bicycle/pedestrian facilities. Since some of the routes are
difficult to traverse on foot or bicycle, TANK routes are extended to accommodate riders which depletes
the budget for additional trips or routes.

Transit Surveys
In addition to TANK, Boone County Schools is another major transit provider in the County. Bus operators
for each entity were surveyed to determine transportation issues that may impact the safety or reliability
of daily operations.
The TANK Bus Operators Survey was administered June 1 through June 23, 2017 using Survey Monkey.
Twenty (20) TANK bus operators responded to the survey. The most frequently mentioned transportation
concerns were:
• US 25 is too narrow:
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- through Erlanger
- south of KY 14
Stops are lacking lighting, benches, shelters
Sight distance issue – US 25 at Empire Drive
Potholes on Jamike Avenue

The Public Outreach Summary Report for Phase #1 located on the project website (BooneKY.oki.org)
contains the responses for all freight survey questions under Appendix V: TANK Bus Operator Survey
Results.
The Boone County Public Schools Bus Driver Survey was administered on May 25, 2017 by the Schools’
Transportation Director using paper printed questionnaires. Fifty-one (51) Boone County Public School
bus drivers responded to the survey. The most frequently mentioned transportation concerns that the
school bus drivers shared were:
• KY 237 at Stephens Lot – No Turn Lane
• US 25 narrow Lanes
• Narrow lanes and congestion on Camp Ernst
• Various roads reported having potholes
• Various sight distance Issues
• More sidewalks on Cougar Path and Conner Road, as well as overall on all roads
The Public Outreach Summary Report for Phase #1 located on the project website (BooneKY.oki.org)
contains the responses for all freight survey questions under Appendix W: Boone County Public School
Bus Driver Survey Results.
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Utilize Advanced Technologies and Innovative Designs
Boone County’s transportation system faces constant challenges to provide safe and efficient movement
of people and goods. As employment, population and freight industries continue to grow in Boone County,
so will the demand on our transportation facilities. Innovations in transportation technologies are an
essential component to optimizing infrastructure to meet transportation needs.
A strategic approach to incorporating new technologies into the transportation industry is key to realizing
the full benefit of these technologies. As a regional leader in transportation technology, Boone County is
incorporating innovations in technology into the planning process by considering new technologies and
their applications.

Automated Vehicles (AVs)
At the center of recent transportation innovations is automated vehicles (AVs), also known as driverless
cars or self-driving vehicles. These vehicles replace the human driver with technology such as Global
Positioning System (GPS), Lidar and radar that detects their environment and responds with intelligent
decisions. By removing the human component of driving, automated vehicles are expected to improve
safety, provide additional mobility options, and improved capacity through reductions in headway.
With strategic implementation, driverless vehicles have the potential to revolutionize transit in Boone
County. Driverless vehicles could provide the key to a social shift away from privately owned vehicles and
towards ridesharing and public transportation. Driverless shuttles and shared automated vehicles both
present an opportunity to provide more reliable first/last mile connections that increase the
attractiveness of transit service, particularly in suburban areas. Promoting these options early on could
reduce the overall demand on the highway system and improve capacity.
Along with improvements to the movement of people, AV technology is expected to transform the freight
industry. Platooning technology can be combined with autonomous vehicle technology to improve
efficiencies in freight logistics. This involves utilizing vehicle to vehicle communication between trucks to
allow a caravan of trucks that follow one another closely, in a platoon. AV technologies could also address
predicted shortages in truck drivers, by supplementing the demand for truck drivers with automated
trucks.

Existing Automated Vehicle Legislation
As the technology for autonomous vehicles (AVs) continues to develop, it may be necessary for state and
municipal governments to address the potential impacts of these vehicles on the road. Each year, the
number of states considering legislation related to AVs has gradually increased (Figure 3). In 2017, 21
states have passed legislation related to AVs. In addition, five governors have issued executive orders
related to AVs. Amongst these states, AV legislation topics include the following:
• Commercial (including truck platooning)
• Cybersecurity
• Definitions
• Infrastructure and Connected Vehicles (CV)
• Insurance and liability
• Licensing and registration
• Operation on public roads
• Operator requirements
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Privacy of CV data
Request for study
Testing requirements
Vehicle inspection requirements
Vehicle testing

To date, the Commonwealth of Kentucky has not taken any action on AV technology. However, it is
important to define regulations regarding testing and public use of driverless vehicles and how these
vehicles will be incorporated on public roadways.
Figure 3. States with Enacted Autonomous Vehicle Legislation

Source: http://www.ncsl.org/research/transportation/autonomous-vehicles-self-driving-vehicles-enactedlegislation.aspx#Enacted Autonomous Vehicle Legislation. August 2017.

Traffic Signals
In addition to innovations in vehicles, there have been technological advances in Connective Vehicle (CV)
and traffic signals. The development of connected vehicle technologies is a multimodal initiative that aims
to enable safe, interoperable networked wireless communications among vehicles, the infrastructure, and
passengers’ personal communications devices. Currently most signal systems use a combination of timing,
vehicle detection, and strategic offsets to move platoons of traffic through a corridor. However, a new
method of traffic signal system timing is available, known as adaptive signal controls. These controls
detect the traffic demand and adjust signal timing based on real time demand. Depending on the traffic
patterns and existing signal timing, adaptive signal controls can reduce demand between 10% and 50%.
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As technology continues to advance, implementation along Boone County corridors offers critical
opportunities for continued improvement to safety and traffic flow. To assist in this effort, a list of High
Priority “Tech” Corridors for Boone County is included on page 33.

Intelligent Transportation Systems (ITS)
With the continual challenges facing transportation and mobility across the globe, new technologies are
being applied to improve safety and mobility, in addition to reducing negative environmental impacts.
Intelligent Transportation Systems (ITS) provide a proven set of strategies for advancing transportation
safety, mobility, and environmental sustainability by integrating communication and information
technology applications into the management and operation of the transportation system across all
modes. As ITS technologies continue to evolve, new strategies for operating our roadways continue to be
researched and deployed. This Transportation Plan is considering new technologies and their application
to assist Boone County in addressing existing and future transportation needs.

Advanced Regional Traffic Interactive Management Information System (ARTIMIS)
The first regional ITS initiative was the Advanced Regional Traffic Interactive Management and
Information System (ARTIMIS) which provides incident, congestion, and freeway management for 66
miles in Ohio and 22 miles in Kentucky in the Cincinnati metropolitan area. With the support of Congestion
Mitigation and Air Quality (CMAQ) funds, the first elements of the system began operation in 1995.
Operational costs for ARTIMIS continue to be funded by the Ohio Department of Transportation (ODOT)
and the Kentucky Transportation Cabinet (KYTC).
The existing ARTIMIS program is comprised of fourteen closed-circuit television cameras that are located
in Boone County along the I-275 and I-71/I-75 interstate corridors (Figure 4). These cameras relay
information back to a control center via fiber optic cable and telephone lines. Information is then
distributed to motorists via the ohgo.com website and four changeable message signs (Figure 5).
Figure 4. Screenshot of Cameras Located in Boone County on the ohgo.com Website
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Figure 5. ARTIMIS Dynamic Message Sign

ARTIMIS operates two dedicated radio channels and a traveler advisory telephone service, known as
SmarTraveler®, which provides up-to-the minute, route-specific traffic information during operational
hours and construction information 24 hours a day. ARTIMIS was the first system in the United States
accessible from both landline and wireless phones from one three-digit number (511) (Figure 6). Realtime traffic information is also available over the Internet at artimis.org.
Figure 6. ARTIMIS 511 Service Sign
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Integrated Corridor Management
The U.S. DOT has introduced the concept of Integrated Corridor Management (ICM). ICM is defined as a
collection of operational strategies and advanced technologies that allow multiple transportation
subsystems to operate in a coordinated and integrated manner. With ICM, transportation professionals
can manage the transportation corridor as a multimodal system rather than a fragmented network of
individual assets. Using a wide variety of operating scenarios, operating agencies can manage demand
and capacity across multiple travel modes in real-time to improve mobility, reduce fuel consumption and
emissions, and increase travel time reliability and predictability. For ICM projects to be implemented in
Boone County, additional investments will be needed in infrastructure that supports communication.

Fiber Optic Networks
Fiber optic cables are the most modern and reliable means of communication readily available to Boone
County. These cables are composed of flexible glass tubes that use laser light beams to transmit data
(Figure 7). A fiber optic backbone is a needed first-step in supporting an ICM network.
In comparison to national and state coverage, Boone County is currently well served by several private
fiber optic providers including Cincinnati Bell, AT&T Spectrum, Level (3) Communications, Windstream
and Lightower.
• 25% nationwide fiber optic coverage
• 13.9% of Kentuckians have access to fiber optic service
• Fiber optic internet is available to 28% of Boone County residents
Source: https://broadbandnow.com/Fiber/, August 2017

Figure 7. Fiber Optic Cable

Table 11. Percent of Fiber Optic Coverage
City/Unincorporated Area
Burlington
City of Florence
Hebron
City of Union
Verona
City of Walton

Residential

Business
16.0%
44.3%
4.2%
14.0%
n/a
40.9%

100.0%
100.0%
100.0%
100.0%
100.0%
100.0%

Source: https://broadbandnow.com/Fiber, August 2017.
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Cincinnati Bell provides the majority of residential fiber coverage, while AT&T Spectrum Business provides
the majority of business service. Due to the competitive nature of providing service, information on fiber
locations is highly protected by the private companies. No maps of existing or future fiber networks could
be obtained for this Transportation Plan. However, a meeting with one of the fiber providers was
convened and general information on the topic was discussed. Fiber is currently along or on all the major
Boone County corridors. Back-up connections, in case of natural disasters such as an earthquake, are in
place with Ohio River crossings of the fiber network at some of the region’s bridges, as well as
underground/river locations. A concern that was shared by the private firm was that the Federal Highway
Administration approval process for fiber network interstate crossings needs to be streamlined in
Kentucky to keep pace with the growing demand for this vital technology.

List of High Priority “Tech” Corridors
A systematic approach to incorporate technology into the transportation system is important to maximize
the benefits of new technology. The first step in this process is to identify routes that would realize the
greatest benefit from available new technologies and designate them at High Priority Technology
Corridors. Based on the options currently available, these technologies will best serve corridors with the
following characteristics:
• Existing signal systems
• Fluctuations in traffic patterns that are not predictable with traditional time of day signal timing
• With adjacent land use that prevents roadway widening from being a viable option for capacity
improvements
As a baseline of the analysis, routes were divided based on existing signal systems. Each signal system was
evaluated based on functional classification and adjacent land use. Corridors received the High Priority
Technology Corridor if they exhibited a functional classification of a principal arterial and served
commercial or industrial land uses.
Based on this analysis the following corridors were designated as High Priority Technology Corridors:
• US 42 from Ewing Boulevard to KY 237 (Pleasant Valley/Gunpowder Road)
• KY 237 from Conner Road/Wright Boulevard to KY 846 (Tanners Road)/Global Way
• KY 18 from Ewing Boulevard/Cardinal Drive to KY 842 (Houston Road)
• KY 18 from Boone Aire Road/Centennial Circle to Taylor Drive
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Summary of Findings
This document contains a full review of the existing and future transportation conditions in Boone County.
Below is a summary of some key points related to issues or notes from this review to consider for future
project development.

Safety
Crashes in Boone County were compiled for the five-year period from 2012 through 2016. This data was
compared to crashes that occurred during the five-year period from 2009 through 2013:
• 58 total fatal crashes occurred in Boone County
• Fatal crashes in Boone County increased by two fatal crashes
• The two most common types of fatal crashes in Boone County are Single Vehicles crashes (47%)
and angle crashes (22%)
• There were three fatal crashes in curve on US 42 between KY 2850 (Baker Road) and Miller
Owens Road. The deficient curvature, super elevation and sight distance are likely contributing
factors to these crashes.
• There are three roadway segments in Boone County with crash rates over the statewide
average. These are summarized in Table 12.

Route
KY 14 (Mary
Grubs Highway)

KY 338
(Richwood Road)
KY 237
(Gunpowder
Road)

Table 12. Crash Analysis Summary
Location
Crash Primary Crash Contributing Factor
Rate
Type
(MP 7.3 to 8.5) Salem
5.03 Side swipe
Proximity of two signalized KY
Creek Road to Towne
crashes
14 intersections with KY
Center Drive
1292/Walton-Verona Road
and the southbound I-75
ramps.
(MP 0.0 to 0.3) US 25
3.86 Backing
Traffic circulation at the TA
to I-75 overpass
Crashes
and the Pilot along US 25
(MP 0 to 1.6) KY 536
3.44 Single vehicle
Deficient shoulders, curvature
to US 42
and rear end
and sight distance.
crashes

WSP Inc. USA, Kentucky Collision Analysis Database and Analysis of Crash Data in Kentucky (2009 through 2013)

•
•
•
•
•
•

141 total pedestrian crashes occurred in Boone County
Of the total pedestrian crashes, 88 (62%) occurred along roadway segments, and 53 (38%)
occurred within an intersection
Over the most recent five-year study period, the number of pedestrian crashes increased by 35
(33%)
40 total bicycle crashes occurred in Boone County
The total number of bicycle crashes in Boone County decreased by six (13%) in the most recent
study period analyzed.
Both pedestrian and bicycle crashes are more frequent within the city limits of Florence, due to
the higher volume of pedestrian and bicycle activity in these areas.
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Bridges
Four bridges in the County have a sufficiency ratings less than 50:
• KY 20 over Taylor Creek (Sufficiency Rating – 37)
• KY 842 over Norfolk Southern Railroad (Sufficiency Rating – 45)
• KY 338 over Gunpowder Creek (Sufficiency Rating – 49)
• Camp Ernst Road over Gunpowder Creek (Sufficiency Rating – 49)

Capacity
The number of lanes on Boone County’s roadway system were evaluated based on service volumes,
existing volumes and forecasted volumes for the year 2040. The service volumes on Boone County
roadways were greater than forecasted volumes. This indicates congestion in Boone County is primarily
intersection related and intersection improvements may have a more dramatic impact on capacity than
adding lanes.

Freight
•

•

The proportion of trucks to standard vehicles increased along the major Boone County corridors
examined at a magnitude that varies from one percent to six percent, highlighting an increasing
need to accommodate e trucks adjacent to industrial land uses.
There are seven non-interstate routes with a proportion of truck volume that exceeds 10%. These
routes are shown in Table 13.

Table 13. Non-Interstate Routes with Truck Volumes Greater than 10%
Route
Location
KY 212 (Terminal Drive)
KY 20 (Petersburg Road) to CVG
KY 14 (Verona Mudlick Road/ Walton-Verona Road
I-71 to US 23 (Dixie Highway)
KY 20 (Belleview Road/ Petersburg Road)
KY 18 (Burlington Pike) to KY
3608 (Idlewild Bypass)
KY 3060 (Frogtown Road)
US 25 (Dixie Highway) to US 42
KY 338 (Richwood Road)
US 42 to US 25 (Dixie Highway)
KY 236 (Donaldson Highway)
KY 212 (Terminal Drive) to KY
3076 (Mineola Pike)
KY 3076 (Mineola Pike/Dolwick Drive)
KY 236 (Donaldson Highway) to
Boone County Line)

Truck (%)
16%
15%
13%
12%
12%
11%
11%

Source: OKI, KYTC, Boone County, WSP USA Inc, 2017

Truck Parking
•

The southbound and northbound I-71/75 public rest areas are two prime locations where
insufficient truck parking has been witnessed by citizens and verbally reported to OKI, KYTC and
Boone County staff; and, responses shared through the Boone County Transportation Plan’s
Freight Survey from private freight companies (survey conducted in June/July 2017). OKI analysis
using the ATRI data supports these reports of insufficient truck parking at the interstate public
rest areas in Boone County.
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•

Langley Drive in Hebron, the KY 18 (Burlington Pike)/I-71/75 interchange, KY 338 (Richwood
Road)/I-71/75 interchange, and KY 14/I-71/75 interchange as four other locations where high
numbers of trucks are parking in the public right-of-way for extended lengths of time.

Transit
Many transit stops do not have shelters or connections to dedicated bicycle/pedestrian facilities. Since
some of the routes are difficult to traverse on foot or bicycle, TANK routes are extended to accommodate
riders which depletes the budget for additional trips or routes.

Technology
High Priority Technology Corridors were established for Boone County based on signal systems, functional
classification and land use:
• US 42 from Ewing Boulevard to KY 237 (Pleasant Valley/Gunpowder Road)
• KY 237 from Conner Road/Wright Boulevard to KY 846 (Tanners Road)/Global Way
• KY 18 from Ewing Boulevard/Cardinal Drive to KY 842 (Houston Road)
• KY 18 from Boone Aire Road/Centennial Circle to Taylor Drive
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