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EXECUTIVE SUMMARY
The City of Derby desires to prepare an Area Plan for the commercial area east of Kansas Highway 15 (K-15) between Patriot Avenue and
Meadowlark Boulevard. An area plan provides a desired vision for the future of an area and makes recommendations to achieve that
future. Doing so establishes a framework to ensure that incremental policies and decisions help achieve those aspirations over time. More
than a snapshot, the plan is a living document used and updated by decision-makers, property owners, businesses, and residents. The
Plan also coordinates the area's priorities with general community goals.

Purpose-Driven Planning
Gateway to Derby. The K-15 Plan area is a primary entryway to
Derby. Currently, it does not present itself well to people traveling
along K-15, nor does it meet the expectations of the City's
residents or public officials.
Outdated Development. Many properties in the planning area
were developed in the 1960's and 1970's in the County. Sedgwick
County's development standards from decades ago do not meet
Derby's current and future needs. Stormwater drainage was not
addressed as properties developed. Site accessibility was not
well considered. Many buildings are approaching the end of their
useful life; some are vacant and dilapidated. Taken together,
this has greatly limited the potential for development and
redevelopment in the area.

Planning Outcomes
The plan provides guidance for the planning area to public
officials, property owners, businesses and developers for:

Market Interest. The City has a need for "flex-space" for startup businesses and light industrial uses. The study area has
flex space, but it is outdated. There is also a mix of older strip
retail development and newer big-box retail development. As
new development and redevelopment occur, there may be
opportunities to address storm drainage, traffic circulation and
accessibility issues.

·· Stimulating private investment and supporting
entrepreneurship.
·· Marketing the area and attracting new businesses and
customers.

Traffic circulation and safety. Navigating the area's existing
roadways is not intuitive. While Derby constructed interim traffic
safety improvements at the intersection of Nelson Drive and Red
Powell Drive and designed improvements at the intersection of
Nelson Drive and Patriot Avenue, there is a need to consider long
range solutions to traffic safety and site accessibility.

·· Enhancing traffic circulation, site accessibility and traffic
safety.
·· Increasing the attractiveness of the planning area.
·· Celebrating the planning area’s character.

McConnell Air Force Base. McConnell Air Force Base is located
approximately two miles north of the planning area. The City of
Derby is committed to being a good partner with McConnell. The
city has adopted land use regulations consistent with the U.S.
Department of Defense standards for Air Installation Compatible
Use Zones (AICUZ), which limit specific types of development in
the plan area.
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CHAPTER 1: CONDITIONS AND TRENDS

CHAPTER 2: PLANNING PROCESS

Chapter 1 reviews the K-15 Study Area's current role and new
opportunities for the future. The plan begins by studying
the area's existing characteristics and patterns. The process
included a quantitative and qualitative analysis through
different resources and methods.

Chapter 2 reviews the planning process. Components of the public
engagement process included a Project Advisory Committee,
stakeholder interviews, website, survey, and several public events. The
plan is a result of the community's involvement and feedback.

Apparent opportunities for improving the area include updating
the appearance of buildings, reconciling issues with traffic
circulation and stormwater, and encouraging redevelopment.
New development opportunities are possible and can be made
viable through private/public partnerships. If the City is able
to address the following challenges, then the planning area can
begin to thrive as a collective business district.
• Built Environment Challenges/Opportunities
»» Separate ownership of properties affects connectivity
and requires cooperation and coordination of multiple
owners to facilitate large scale redevelopment.
»» Several buildings and sites are distressed and need repair
or replacement.
• Mobility Challenges/Opportunities

CHAPTER 3: CONCEPTS FOR DEVELOPMENT
Chapter 3 includes various development scenarios and a
preferred concept for the future. It includes elements for
mobility enhancements, development possibilities, and character
improvements. Ultimately, the intent of the plan is to transform the
area to provide another unique area of Derby that is different than
Rock Road and the West End.
• Development Framework. The Development Framework shows
the organization of land use, possible placement of buildings and
parkings, and overall circulation. The area is both the gateway to
the community and an area of constant industry and economic
activity. The chapter explores potential scenarios for mobility and
development, while showing alternative possibilities. The map on
page 8 represents the preferred concept by individual segment North, Central, and South - as described below.
›› North Area. The north area generally includes light industrial
buildings. The scenarios of the north area extend the
frontage road and explore a new internal north-south street
that connects the frontage road back to itself. Important
considerations for the enhancement of this area include:

»» Internal circulation needs to be safe and intuitive for
customers.
»» The area is primarily auto-oriented with difficult
connections to surrounding areas.
• Policy Challenges/Opportunities

»» Improving traffic safety and access at the intersection of
Patriot Avenue and K-15 and the intersection of Patriot
Avenue and Nelson Drive.

»» The Accident Potential Zone (APZ) establishes some
limitations to location and type of uses.

»» Upgrading the aesthetics of older buildings and celebrating
the district as the gateway to Derby.

»» Property owners need information to allow the best use
and highest level of flexibility given the presence of the
APZ.

»» Addressing stormwater runoff.

• Markets Challenges/Opportunities

»» Encouraging higher and better use of land while creating
destinations.

»» New development and redevelopment should lay the
groundwork for additional growth.

»» Improving internal circulation.

»» New businesses should be connected to the surrounding
neighborhoods and broader community by a continuous
and organized system of streets, bike paths, and
sidewalks.
»» Market strategies should improve the planning area
as a gateway to the City, solidified through a cohesive
strategy for public and private investment.

6

›› Central Area. The central area
includes industrial buildings to the
north side of Walmart. Much of the
central area is already developed.
Walmart generates a significant traffic
demand and access to it is circuitous,
which is inconvenient for shoppers.
The scenarios for the central area
focus on alignment of the frontage
road. Important considerations for the
enhancement of this area include:
»» Creating new access from K-15
to relieve stress on the Red
Powell Drive and Nelson Drive
intersection.
»» Connecting the neighborhoods
to the east of Walmart and other
commercial enterprises in the area
with pedestrian and bicycle paths.

DEVELOPMENT AGENDA

FUNCTIONAL AGENDA

The development agenda is based
on the development potential
of retail, office, residential, light
industrial, and cultural uses. For
the planning area, this includes:

The functional agenda is based
on improving access to, and
circulation through, the planning
area. For the planning area, this
includes:

• Encouraging entrepreneurship.

• Upgrading traffic circulation .

• Strengthening existing
businesses.

• Improving traffic safety.

• Redeveloping obsolete and
vacant buildings.

• Promoting multi-modal access.

• Developing new businesses.

• Managing access.

• Improving the management of
stormwater.

• Stimulating private investment.

»» Addressing stormwater runoff.
»» Improving the appearance of K-15.
South Area. Several projects are
already complete in the south
area. Nelson Drive at Meadowlark
Boulevard was realigned east to
improve safety, similar to what is
recommended for the north when
connecting to Patriot Avenue. Raised
medians were added to K-15 at Red
Powell Drive and on Red Powell to
prevent through traffic. While the
medians have improved safety, it has
made north-south travel through the
planning area difficult. Important
considerations for the enhancement
of this area include:
»» Changes to the intersection of
Red Powell Drive at K-15 and the
intersection of Red Powell Drive At
Nelson Drive.
»» Screening and buffering for
storage/dumpster areas.

COMMUNITY AGENDA
The community agenda is based on
goals and recommendations that
enhance the image of the distinct
and reflect the citizen’s desired
outcomes for the planning area. For
the planning area, this includes:

NORTH
AREA

• Creating a meaningful gateway.
• Enhancing public and open
spaces.

CENTRAL
AREA

• Attracting customers.
• Reinforcing and enhancing
distinct atmosphere.
• Pursuing sustainable practices.

»» Addressing stormwater runoff.
»» Improving the appearance of K-15.
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SOUTH
AREA

PREFERRED
CONCEPT

Patriot Avenue

N e ls o
n D r iv
e
K-15

N e ls o
n D r iv
e
Red Powell Drive

Meadowlark Boulevard

8

CHAPTER 4: IMPLEMENTATION

The Central Area Frontage Road Access represents the
preferred scenario and has an estimated transportation/drainage
cost of $4.2 million. This concept includes an enhanced frontage
road that connects to a full access intersection on K-15; has
nominal influence on Walmart's parking lot, but would eliminate
Nelson Drive in front of Ken's Printing & Copying and the former
Rent-A-Center.

The K-15 Area will continue to evolve as the marketplace
changes. The plan includes individual projects that can
occur independently to realize an overall concept. Projects
are organized by sub-areas, allowing greater flexibility for
implementation, which is necessary as changes in property
ownership, funding sources, economy, and priorities occur.

Advantages

• Organizational Structure. The plan includes projects
that lead to a better gateway to the City as well as a more
economically vital district. The plan considers the roles
of various organizations related to the planning area and
recommends ways to strengthen the area's support structure.

›› Limits impacts to Walmart's parking lot.
›› Provides a neighborhood connection.
›› Provides better access and north-south connectivity.

• Priority and Phasing. This section lays out a phasing plan to
guide individual projects, as they will develop incrementally
over time. Also, this section sets priorities and a conceptual
schedule for implementation. To assist with implementation,
the City with coordinating agencies and others in the
development process should include improvements in the
Capital Improvements Plan.

Disadvantages
›› Fewer streetscape/buffering possibilities due to retaining
Nelson Drive
The South Area Scenario includes the intersection of Nelson
Drive and Red Powell Drive. The first option is to keep the
intersection of Nelson Drive and Red Powell Drive in its
current location (without a raised median) but remove access
to K-15 therefore eliminating the major traffic conflicts. The
second option is to retain the Red Powell connection to K-15
and reroute Nelson Drive to Johnson Drive ($0.9 million).
This requires removal of a vacant building just north of Red
Powell Drive. Access to K-15 would be right-in/right-out with
southbound left-turns prohibited from K-15 (condition for new
½ mile signalized access). The preferred concept retains the
right-in/right-out access to K-15 and realigns Nelson Drive to
Johnson Drive.

• Funding Techniques. Local funding tends to be the most
flexible and allows the most control over programming
activities, while Federal and State funding often requires
mandates for eligibility. The plan provides an overview of
relevant programs.
• Cost Review of Scenarios. The plan provides an opinion
of probable cost for transportation and stormwater
drainage enhancements, and considers the advantages and
disadvantages of the preferred development scenario.
North Area Modified Grid Scenario represents the preferred
scenario and has an estimated transportation/drainage cost
of $6 million. This concept includes a north-south rearage
road through the center of the district, along the west side of
the Menards property. The concept improves navigation and
allows private property owners to phase their projects.

Advantages
›› Keeps partial access to K-15 from Red Powell Drive.
›› Realigns Nelson Drive away from K-15 intersection.
›› Provides better access and north-south connectivity.

Advantages
››
››
››
››

Allows phased construction for property owners.
Provides better and more intuitive circulation.
Improves aesthetics of the area.
Provides space for entrepreneurs and small businesses to
start and grow while building on current strengths.

Disadvantages
›› Higher cost for realigning Nelson Drive

Disadvantages
›› Cost is more than the frontage road alone.
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CHAPTER ONE
Conditions + Trends
The K-15 Area Plan begins by studying the area's existing characteristics and patterns
through direct observation, available data, and previous studies. The process includes
touring the area and recording observations, reviewing traffic patterns and conflicts, and
understanding current and future economic conditions for the region. The K-15 Study Area
is part of a larger economic region. Chapter 1 reviews the study area's current role and new
opportunities for the future ahead.
Chapter 1 includes:
• Development Patterns in Derby
• Built Environment
• Mobility Environment
• Policy Environment
• Market Trends

DEVELOPMENT PATTERNS
Development patterns shape the form and function of the City. These patterns create separate economic areas, including the K-15 Planning
Area. Understanding these districts provides context for understanding the planning area.

DERBY AND THE REGION
The City of Derby is a rapidly growing suburb in the Wichita
Metropolitan area. The City has grown at an average annual
rate of 1.9% between 2000-2015, increasing from a population
of 17,807 in 2000 to 23,731 in 2015. Derby's growth has been
supported by its proximity to the City of Wichita, McConnell Air
Force Base, and manufacturing businesses.

ROCK ROAD
DISTRICT

K-15
AREA

Derby has emerged as a regional commercial center for the south
metropolitan area. McConnell Air Force Base has significantly
influenced Derby's growth, as the city is known for having a
high quality of life for its residents. These residents generate a
demand for commercial services, which have concentrated in
three major economic districts, including:
• K-15 Area [Study Area]. Kansas Highway 15 (K-15) functions
as a principal gateway into and through Derby. The corridor
is a high profile principal arterial through the city, connecting
to the West End Area and the City of Mulvane. The study
area includes land east of K-15 to Buckner Street, from Patriot
Avenue on the north to Meadowlark Boulevard on the south.
The area was initially developed under Sedgwick County's
zoning and subdivision codes until annexed by Derby.

WEST END
DISTRICT

• West End District. The West End District is part of the original
townsite. It contains a mix of uses, including commercial,
civic, and light industrial uses along the railroad. The West
End Business Park is one of the primary areas for industrial
development. While the area is the historic core of the city,
it is relatively auto-oriented and has the appearance of a
modern commercial district.

Figure 1-1: Area Context

• Rock Road District. Rock Road, the primary north-south
arterial street and commuter route on the east side of Derby,
hosts a number of chain retail stores and restaurants, in
addition to many medical, civic, and office uses. Commercial
uses are present along most of the corridor but are more
concentrated at major intersections. The corridor is expected
to accommodate much of Derby’s long term demand for
commercial and high density residential development. Most
developments will likely continue to be auto-oriented in scale
with abundant parking as many of the customers travel from
other cities.

K-15 Planning Area
Other City Districts
City Limits
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BUILT ENVIRONMENT
The built environment sets the stage for understanding conditions that influence development patterns. It is the built environment that
makes a place special in an urban context and produces feelings for the district through the form and character of design over time.

Where buildings are located, how people access spaces, what
people do while they are there, and the form and function of each
property collectively paints a picture for visitors. Understanding
these physical features and their uses provides a place to begin
future planning and programming to promote additional activity,
increase safety, and create positive first impressions. As such,
it is critical to include visual components that attract people to
distinctive locations.

K-15

K-15
AREA

CHARACTER
Figure 1-2 shows an aerial view of the K-15 Study Area. Generally,
the K-15 Planning Area is less curated than other economic areas
in Derby because it developed under Sedgwick County's rural
regulations in the 1960s and 1070s. These regulations allowed
auto-oriented projects that developed independently from each
other.

Buckner Street

Patriot Avenue

K-15

The area includes a mix of commercial and light industrial uses,
mostly along K-15 and Patriot Avenue. Some buildings are vacant
or need repair. The northeast corner of the district is currently
undeveloped and owned by Menards. All approvals to develop
are in place along Patriot Avenue and Buckner Street. Two
residential developments are on the east and southeast sides
of the planning area. Land uses surrounding the planning area
include:

Meadowlark Boulevard

• North. This north area includes Lowe’s and Kohl’s and vacant
land for continued commercial development.

Figure 1-2: K-15 Study Area

• East and South. The east and south areas are residential
neighborhoods.
• West. The west side is mostly outside of Derby and contains
large lot residential and agricultural uses. The area is
separated from the study area by the railroad and K-15.
The location of the study area offers excellent visibility, but has
several obstacles:
• Highway Access. Navigating from K-15 to businesses within
the planning area can be confusing, particularly for people
unfamiliar with the area. This is problematic because many
businesses in the planning area serve the broader region.
• Traffic Circulation. Moving from one location to another
within the planning area is not intuitive. This is problematic as
the area continues to emerge as a regional retail district.
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URBAN DESIGN

• Traffic Safety. Some arterial street intersections are perceived
by the public to have traffic safety issues. If measures are
not taken to mitigate expected problems, other intersections
might expect increased traffic safety concerns in the future.

A community's look should match the vigor, pride, and vibrancy
of its people, its history, and its future. To understand how to
improve the aesthetics of an area, the sense of place in the
private and public realms must be examined.

• Land Use. Since the study area's annexation, some buildings
have become obsolete and incompatible with the surrounding
area. Other properties are underutilized or lack adequate site
access and services. The proximity to McConnell Air Force
Base and the City's adoption of the AICUZ standards in the
APZ limits certain land uses and the density of development.
These standards are discussed under the Policy Section of this
chapter.

Public Realm. The public realm is comprised of rights-of-way,
open spaces, and public buildings within the planning area. The
visual appeal of the public realm could be improved. Overhead
power lines, poor locations for utility boxes, and open-ditch
stormwater systems detract from the appearance of the corridor.
However, there are opportunities to establish focal points that
add to the attractiveness of the corridor. As the area redevelops,
it will be critical to achieve a “sense of place” within an urban
context. The art of placemaking includes:

• Visual Appeal. Some buildings in the planning area are
dilapidated and vacant. Others buildings are underused with
"for sale" or "for lease" signs posted. The corridor also has
overhead power lines and limited landscaping that influences
people's perception of the area. Nothing tells people arriving
to the area that they are entering Derby or the business
district. Many residents and property owners have high
expectations for how this area should look in the future.

• Streetscape Improvements. While each corridor in the
planning area varies, each of their surrounding areas
should have a basic unity to identify it as a cohesive district.
This theme should manifest in unified features to create
a distinctive place. Future corridor improvements should
showcase the area's unique characteristics through lighting,
landscaping, signage, and other amenities.

• Stormwater Management. Because development in
portions of the planning area occurred before stormwater
requirements were established, some property owners have
made make-shift storm drainage improvements. A more
holistic approach may better address these challenges.

• Contextual and Historical Themes. Places tell stories, and
identifying and sharing these stories help describe the
character of the place. This area's story revolves around
the practicality and work ethic of its many small, blue collar
businesses and entrepreneurs. Its connection to McConnell
Air Force Base is also notable. These identities contrast to the
more traditional business climate in the West End Business
Park and the suburban commercial feel of Rock Road.

• Competition. Other business districts compete with the
planning area for businesses, including the West End and
Rock Road. The Derby Corporate Park, a private 270-acre
industrial park to the north, is also a player in the area. As
such, the planning area needs to cultivate an identity distinct
from these business districts.

• Public Spaces and Buildings. High quality public spaces and
buildings help set a standard for what to expect in a district.
Attractive landscaping, high quality construction, public art,
monuments, and other improvements, help symbolize the
community as well as the district.

With ample land available for new development and
opportunities for redeveloping existing sites, the area can
continue to grow and develop. However, the challenges described
above must be addressed. The City of Derby, property owners,
and businesses should work together as to address these issues.

• Nodes of interest. Major intersections such as those of K-15
at Patriot Avenue and K-15 at Meadowlark Boulevard provide
opportunities to meaningfully enrich the area and enhance
quality of life for the community. The smaller intersections of
Buckner Street at Patriot Avenue and Meadowlark Boulevard
also provide opportunities for improving the public realm.
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Private Realm. The visual appeal of the private realm could be
improved. Currently, most buildings within the area are one
story and set back from streets with parking in the front that
often faces K-15. Commercial buildings are built with a range
of materials including brick, limestone, cement block, and
corrugated or standing seam metal. New buildings tend to be
built with higher quality materials than those developed earlier.
Current signs in the area do not add to the streetscape, and many
properties lack landscaping. Some ways to improve the private
realm include:
• 360 Degree Architecture. Commercial and industrial
buildings along arterial streets should be constructed with
architectural details and high quality materials around all four
sides of the building. They should also create visual interest
through varied massing, scale, material, style, and height.
• Location and Design of Parking. Parking lots should be
screened from view of adjacent arterial streets and internal
collector streets using buildings, landscaping, earthen berms,
and/or masonry fencing.
• Outdoor Storage, Screening, and Fencing. Inventory,
equipment, and dumpsters which are outdoors, should be
screened from view using high quality materials, not wood
fencing. This includes rooftop equipment. Similarly, it may
be important to physically separate properties, especially for
incompatible land uses. However, care should be taken to not
discourage walking and bicycling between areas.
• Signage. Signs function as both advertisement for businesses
and visual features that contribute to or detract from the
area's visual appearance. Signs should integrate into the
character of the district and provide an attractive way to
wayfind, share information, and attract customers.
• Landscaping. Landscaping provides color and shade to a
district. Trees are attractive and can help improve buildings'
energy efficiency. Other low-cost enhancements such as
flower baskets and low-lying planters provide interest and
make properties more attractive.
The planning area could become a great place to live, work, shop
and visit. Improving the urban design, in addition to placemaking
initiatives, could help achieve these goals.
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LAND USE

Table 1-1: 2017 Land Area by Land Use in the Planning area

The patterns and scale of land use in the district affect the feel
of the district. Table 1-1 and Figure 1-3 show the mix of uses in
the study area. Table 1-2 shows the square footage of businesses
within the planning area.

LAND USE

• Undeveloped Land. Undeveloped and vacant land are the
largest land use in the study area, covering over 25 percent of
the space. Some land is being used for agriculture. However,
48 of the 63 agricultural acres are owned by Menard's and
are expected to develop over the next few years. Some of
the undeveloped areas are required stormwater management
areas for Walmart and the future Menards development. A
new Menard's store with five out-lots for other businesses is
anticipated to begin construction no earlier than 2021. Vacant
land is primarily found in the northeast portion of the planning
area, although there are vacant lots throughout.

PARCELS

ACRES

PERCENT

Undeveloped

23

63.2

26.2%

Residential Single Family

226

43.1

17.9%

Residential Medium Density

12

3.3

1.4%

Commercial Office

3

4.6

1.9%

Commercial General

13

34.8

14.5%

Commercial Auto

11

20.9

8.7%

Light Industrial

5

12.4

5.1%

Civic

7

9.4

3.9%

Parks, Rec, and Open Space

5

9.3

3.9%

40.2

16.7%

241.2

100%

Right-Of-Way
Total

305

Source: Derby Parcel Data, RDG Planning & Design

• Residential Uses. Almost 20 percent of the planning area
is currently residential land with a mix of single family and
duplex units. These are found in two subdivisions on the east
and south sides of the planning area.

Table 1-2: 2017 Non-Residential Building Area by Land Use in the
Planning area

• Commercial Uses. Commercial uses make up 25 percent of
the study area. General commercial, including retail stores
and auto-oriented uses, are most prevalent. Commercial land
is primarily found along K-15 with others along Red Powell
Drive, Meadowlark Boulevard, and Buckner Street.

Vacant

LAND USE

SQUARE FEET

PERCENT

24,230

5.4%

Commercial Office
Commercial General

• Light Industrial Uses. The planning area contains several
properties with light industrial uses, primarily flex space
and storage. These uses are largely found in the northwest
quadrant of the planning area, along K-15.

8,347

1.8%

300,887

66.5%

Commercial Auto

28,381

6.3%

Light Industrial

88,045

19.5%

Civic

2,490

0.6%

Total

452,380

100%

Source: Derby Parcel Data, RDG Planning & Design

• Civic and Open Space. Some land is owned by the City of
Derby for water facilities, stormwater management, parks,
and open space. The State of Kansas owns K-15's right-ofway, including open drainage ditches along the highway and
Nelson Drive.

BUILDING CONDITION
Understanding building conditions helps develop policies to
target rehabilitation and redevelopment. Building form and uses
mean little for the area if buildings are in disrepair or unsightly.

Non-Residential Building Area. Currently, there are
approximately 452,000 square feet of non-residential building
space within the planning area; nearly 75 percent of this space
is for commercial uses. Light industrial uses comprise nearly
20 percent of building area, while civic uses occupy less than
1 percent of the floor area. Just over 5 percent of the square
footage is vacant, primarily from general commercial buildings
including a former Rent-a-Center and liquor store, which are now
owned by the City.

For the K-15 Corridor, structures have seen little reinvestment,
putting them in relatively poor condition. In addition, several
vacant properties that have deteriorated over time in the
northwest, an especially prominent area, decrease the visual
appeal of the planning area. These properties have broken
windows, trees growing inside the buildings, and some structural
issues likely requiring demolition. Newer buildings are generally
found off of K-15 and in relatively good repair.
Rehabilitation and cosmetic repairs are needed for commercial
and light industrial buildings along the K-15 corridor to improve
first impressions of visitors into the City.

As development and redevelopment occur, there is an
opportunity to gradually shift toward land uses with richer
character in terms of how they are mixed together, how buildings
are oriented on individual sites, and how different sites are
stitched together to form a more vibrant and connected pattern
that supports all modes of transportation.
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As development
and
redevelopment
occur, there is
an opportunity
to gradually
shift toward land
uses with richer
character in terms
of how they are
mixed together,
how buildings
are oriented on
individual sites,
and how different
sites are stitched
together to form a
more vibrant and
connected pattern
that supports
all modes of
transportation.
Figure 1-3: Existing Land Use, 2017
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MOBILITY ENVIRONMENT
The mobility environment influences the character and feeling of the district. This section reviews the movements for pedestrians,
bicyclists, transit riders, motorists and truck drivers from both site accessibility and traffic safety. The Safety Analysis in the Appendix
provides a more detailed analysis.

Development in the study area was built without an overall
circulation plan. As a result, moving from one area to another
is somewhat circuitous or difficult. Creating access between
areas is important for improving logical paths for customer
convenience.

Streets
Figure 1-4 shows the existing street network.
•
•
•
•
•

Principal Arterial: K-15
Minor Arterial: Patriot Avenue
Major Collectors: Meadowlark Boulevard and Buckner Street
Minor Collector: Red Powell Drive
Local Streets:
›› Johnson Drive provides access to Walmart and a few
additional business, while local streets provide access to
homes in the area's neighborhoods.

Active Transportation
The development is predominately auto-oriented, making the
area largely inaccessible for active transportation.
Existing Facilities. Most facilities for walking and biking are
found on the perimeter of the study area.
• Buckner Street has a shared-use-path on its west side and a
sidewalk on its east side.

›› Nelson Drive, a frontage road, provides access to
businesses east of K-15. Recent changes that have
reconciled safety conflicts, yet manage the ability to
travel the entire area include:

• Red Powell Drive has a bicycle lane on the north side of the
road, which is used by both pedestrians and bicyclists.
• Meadowlark Boulevard and Patriot Avenue have sidewalks.

»» Nelson Drive and Meadowlark Boulevard: Recently
realigned Nelson Drive at Meadowlark Boulevard to
increase separation from K-15.

• The Old Ranch addition has some sidewalks along the
roadways.
Gaps and Needs. Bicycle and pedestrian facilities should provide
good internal circulation in the area and connect to the rest of the
City's network of sidewalks and bicycle facilities.

»» K-15 and Red Powell Drive: Managed turning
movements at this intersection by establishing a
3/4 intersection which allows southbound left turns,
northbound right-turns and westbound right-turns. A
median was also extended on Red Powell Drive east of
the intersection to prohibit eastbound left turns and
through movements at Nelson Drive.

• Walmart is a key destination. The residential neighborhood
to its east has a worn path along the detention pond
embankment from the intersection of Tall Tree Road and
Duckcreek Lane.
• There is a lack of walkways that connect to commercial uses
along Nelson Drive and Patriot Avenue.

»» Nelson Drive and Commerce Drive: Plans,
specifications, and estimates are completed to realign
Nelson Drive to Commerce Drive on Patriot Avenue.

Public Transit Routes
The study area has limited access by public transit. The Derby
Dash provides on-demand transit service to residents within the
City. Wichita Transit operates Route 23 which uses S. Oliver Street
to 47th Street. This route could be extended south to Derby.

»» Access on the east side of Nelson Drive: Some
businesses have paved parking up to the street.
Without a curb or a ditch to define parking from
the street, safety conflicts can arise. As the current
traffic volumes along Nelson Drive are low, this is not
a major concern today. However, as traffic volumes
increase, this could emerge as a critical problem to be
addressed.

18

14,110 ADT

7,720 ADT

Development
in the study
area was built
without an overall
circulation plan.
As a result,
moving from one
area to another
is somewhat
circuitous or
difficult.

5,280 ADT

21,200 ADT

6,610 ADT

11,300 ADT

Figure 1-4: Road Types and Average Daily Traffic (ADT)
Sources: "Functional Classification Map - Wichita", Kansas Department of Transportation (KDOT); "Traffic
Count Map of Derby", Kansas Department of Transportation (KDOT), November 2015 U.S. DOT, Federal
Highway Administration (FHWA), 7/28/2016

TRAFFIC VOLUMES
Figure 1-4 shows average daily traffic (ADT) for the study area. K-15
experiences the highest traffic volumes with over 21,000 average daily trips,
followed by Patriot Avenue with over 14,000 ADT. Buckner Street carries a
significant traffic volume, though it decreases from south to north with 11,300
ADT at Meadowlark Boulevard compared to around 7,700 ADT at Patriot
Avenue. Red Powell Drive and Meadowlark Boulevard both carry substantially
fewer cars, between 5,000 and 7,000 ADT.
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State Highway
Minor Arterial
Major Collector
Minor Collector
Local Street
Bike Path / Lane

SAFETY

at this intersection from 2012 through 2016. Of the 40 rearend collisions, 25 (63%) occurred in the northbound lanes,
13 (33%) occurred in the westbound direction, and two (5%)
occurred in the southbound lanes. Most rear-end collisions
occurred due to drivers following too closely or driving
inattentively. All three angle-side impacts occurred due to
left-turning westbound vehicles failing to yield.

Ensuring safe movement for all is of the utmost importance. WSP
collected crash data from KDOT, reviewed, and analyzed the data
for patterns from January 2012 through December 2016 at the
nine major intersections in the planning area.

Analysis
Table 1-3 shows the total number of crashes at each intersection
from 2012 to 2016. The appendix includes a Safety Analysis that
includes detailed information about their severity. Of the 196
crashes at the nine major intersections, 46 resulted in injury,
which is comparable to the 2016 statewide percentage of injury
crashes (22%). See the appendix,

• K-15 & Red Powell Drive. This is a 3/4 access intersection
with left-turns-in, right-in, and right-out movements allowed.
An unsignalized railroad crossing is west of the intersection.
Nelson Drive, the eastern frontage road to K-15, is just east of
the highway. Nine crashes occurred at this intersection from
2012 through 2016. One of the angle-side impact collisions
occurred due to the left-turning north-bound vehicle failing to
yield right-of-way, while the other angle-side impact collision
involved a left-turning south-bound vehicle which failed to
yield right-of-way. The two fixed object crashes involved
inattentive drivers. The rear-end collisions involved northbound vehicles with drivers who followed too closely. The two
same-directional sideswipe crashes occurred during improper
lane changes in north-bound lanes. While the collision
involving improper backing was caused by a south-bound
left-turning vehicle confused by the "Wrong Way" signs.

The only intersections with a calculated crash rate above Kansas'
average crash rate for urban intersections are Nelson Drive and
Meadowlark Boulevard, as well as K-15 and Patriot Avenue. Note
that the Nelson Drive and Meadowlark Boulevard intersection
was just improved in the fall of 2017, per recommendations from
the 2010 Traffic Engineering Assistance Program (TEAP) Study
on Nelson Drive. The intersection at K-15 and Patriot Avenue is
above the calculated critical crash rate for similar intersections;
therefore, the crash rate is statistically-significant above the
average.

• K-15 & Meadowlark Boulevard. This signalized intersection
has left- and right-turn lanes on north-, south-, and
westbound approaches. A signalized railroad crossing is
to the west. 23 crashes occurred from 2012 through 2016.
Of the 12 rear-end collisions, nine (75%) occurred in the
southbound direction, while the other three (25%) occurred in
the northbound lanes. Eight (73%) of the 11 angle-side impact
crashes occurred due to drivers disregarding the traffic signal.

Details on crashes at each of the major intersections are
summarized below and detailed in the Appendix. A comparison
of the crash data from a 2010 TEAP study for Nelson Drive was
also performed at the applicable intersections.
• K-15 & Patriot Avenue. This signalized intersection has leftturn lanes on all approaches and right-turn lanes on the
north-, south-, and westbound approaches. A signalized
railroad crossing is to the west. 48 crashes were recorded

Table 1-3: Crashes at Major Intersections per Year

INTERSECTION

2012

2013

2014

2015

2016

TOTAL

K-15 & Patriot Avenue

10

15

18

15

29

87

K-15 & Red Powell Drive

2

1

2

2

2

9

K-15 & Meadowlark Boulevard

4

4

5

3

7

23

Nelson Drive & Patriot Avenue

3

7

4

2

2
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Nelson Drive & Red Powell Drive
Nelson Drive & Meadowlark
Boulevard
Buckner Street & Patriot Avenue

0

0

2

2

1

5

5

5

4

3

1

18

2

2

3

6

4
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Buckner Street & Red Powell Drive
Buckner Street & Meadowlark
Boulevard
Total

1

1

1

2

1

6

3

2

2

5

1

13

30

37

41

40

48

196

Source: Kansas Department of Transportation Crash Data (January 1, 2012 to December 31, 2016)
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• Nelson Drive and Patriot Avenue. This unsignalized
intersection allows left-turns onto Patriot Avenue. The
north leg of the intersection is a driveway to Lowe’s Home
Improvement, which is slightly offset. 18 crashes occurred
from 2012 through 2016. Most angle-side impact crashes
occurred due to left-turning vehicles who failed to yield, with
eight (53%) crashes involving northbound left-turners, and
four (27%) involving eastbound left-turners. During peak hour
conditions, westbound traffic backs up from the traffic signal
at K-15 and Patriot Avenue, causing issues at this location. Two
of the three rear-end crashes involved northbound vehicles,
the other occurred due to a westbound vehicle, all following
too closely. This crash pattern is like that identified in the 2010
KDOT TEAP study of Nelson Drive, though the frequency of
crashes has decreased since the study occurred.
• Nelson Drive & Red Powell Drive. This is a right-in/right-out
intersection east of K-15. Five crashes occurred from 2012
through 2016. Three involved fixed objects, the other two
were angle-side impacts involving right-turning vehicles (all
northbound) that fail to yield to through movements on Red
Powell Drive. Two additional northbound fixed object crashes
involved drivers “under the influence” and therefore were not
included in this analysis. Crashes identified as part of the 2010
KDOT TEAP Study on Nelson Drive contained high frequency
angle collisions with other vehicles. Recommendations were
made to convert the intersection to a right-in-right-out with a
raised median, which has improved safety at this location.
• Nelson Drive & Meadowlark Boulevard. This intersection
was unsignalized just east of K-15. Nineteen crashes occurred
from 2012 through 2016. Most angle-side impact crashes
involved north- or southbound through traffic that failed
to yield to westbound through movements. This pattern
is similar to what was identified in the 2010 KDOT TEAP
Study at Nelson Drive, though the frequency of crashes has
significantly decreased between 2012 and 2016. Local drivers
mentioned that they avoid this intersection during peak times
due to congestion. This intersection was just improved per
recommendations from the 2010 TEAP Study (Figure 1-5).
• Buckner Street & Patriot Avenue. This signalized intersection
has left-turn lanes on all approaches and right-turn lanes
on Patriot Avenue. Seventeen crashes occurred from 2012
through 2016. All the angle-side impacts and head-on
collisions involved turning vehicles failing to yield right-ofway, with three involving west bound left-turning vehicles,
three crashes involving northbound left-turning vehicles,
two involving southbound left-turning vehicles, and two with
southbound right turning vehicles. Five (83.3%) of all rearend collisions at the intersection of Buckner Street and Patriot
Avenue were in the westbound direction, and the other rearend on the southbound.

Figure 1-5: Nelson Drive and Meadowlark Boulevard Improvement
Concept – Fall 2017
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INFRASTRUCTURE
Infrastructure provides support
for development with more
intensive uses requiring higher
levels of service. While most of the
planning area can access utilities,
not all properties are connected to
public utilities, and in some cases,
infrastructure will still need to be
extended. In addition, stormwater
management has proven to be
problematic in the area.

UTILITIES
Currently, water and sewer are
extended around the perimeter of
the planning area. The south half
of the area has extensive utility
coverage because it was developed
to more modern standards. The north
half has access to sewer and water
lines. However, they have often not
been expanded into the area. In the
northeast, utilities will have to be
expanded on the site as Menards is
constructed. The platted lots will
receive water and sewer lines at that
time as well.
Few issues were cited with utilities,
but as the planning area redevelops,
all properties should connect to the
City's water and sewer systems.

Figure 1-6: Existing Utilities
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POLICY ENVIRONMENT
Development regulations in the study area restrict certain uses. Some property within the study area is subject to additional requirements
because of proximity to McConnell Air Force Base. Figure 1-8 shows the zoning classifications in the study area.

ACCIDENT POTENTIAL ZONE

ZONING

The Accident Potential Zone (APZ) is a zoning overlay district
that applies to land uses near McConnell Air Force Base. The U.S.
Department of Defense requires a Joint Land Use Study (JLUS)
for bases with aviation facilities. This report defines the APZ.
A JLUS often follows an Air Installation Compatible Use Zone
(AICUZ) study, which identifies noise exposure areas and risk
zones at the end of runways. The JLUS identifies three zones that
present potential risk; the APZ-II zone applies to a portion of the
K-15 Study Area.

B-5 and B-3 Zoning. The western area of the study area is
primarily zoned as B-5 or "Restricted Commercial, Warehousing
and Limited Manufacturing District". The zone permits nonresidential uses that:
1. Are compatible with the U.S. Air Force's AICUZ Study, as
being within APZ II of McConnell Air Force Base;
2. Conform to the 2004 Sedgwick County JLUS guidelines;
3. Are consistent with the capacity and availability of public and
private services;

·· Clear Zones, the areas closest to the runway with the highest
likelihood for accidents.

4. Are appropriate for development on land experiencing
aircraft noise exposures; and

·· APZ I and II, where the potential for accidents decreases
with distance from the runway. The JLUS intends to limit
existing problems and prevent future ones. The APZ adds
use restrictions to properties that come into the flight path or
areas that may be subject to emergency landing. Land in the
APZ may experience aircraft equal to or above 75 DNL (Day/
Night Level). As a result, some high traffic uses, like schools
or restaurants are incompatible, while industrial and limited
commercial uses are compatible with specific bulk standards.
The City of Derby and McConnell Air Force Base coordinate to
ensure compatible development. APZ-II has the lower risk of
accidents.

5. Which provide landscaping or screening to soften the view of
outside uses and storage areas.
B-3 General Business District is clustered near Buckner Street &
Patriot Avenue and K-15 and Red Powell Drive.
"R" district. The neighborhood areas a mix of residential zoning
from R-1 Single-Family to the higher density R-3 Multiple-Family
Residential.
"I" Zoning. "I" Zoning is primarily located along Buckner Street.

The Air Force released clarifications on land uses that may and
may not be compatible. Table 1-4 shows each of these uses and
their compatible floor area ration (FAR). Table 1-5 shows existing
uses and FAR within the study area.
Table 1-4: 2015 APZ Floor-Area-Ratio (FAR) Guidelines

DENSITY

Table 1-5: 2017 Land Area by Land Use in the Planning area

USES

2.0 FAR

Warehousing & Storage

0.56 FAR

Agriculture, extraction, manufacturing & utilities (excluding
certain categories), transportation, communications, and
wholesale trade

0.28 FAR

Automotive, apparel, and furniture retail

0.24 FAR

Food retail (e.g. grocery stores), government services,
hardware retail stores

0.22 FAR

Office, service, and contract construction uses, recreational
activities uses

0.16 FAR

Other Retail trade

Prohibited

Shopping Centers, food and drinking establishments,
hospitals, urban-density residential, places of worship or
education, places of public assembly

LAND USE
Commercial Office

BUILDING
AREA (SF)

LAND
AREA (SF)

FAR
0.04

8,347

200,376

322,157

1,514,581

0.21

Commercial Auto

31,341

908,662

0.03

Light Industrial

88,045

537,966

0.16

Civic

2,490

407,722

0.01

Commercial General

Source: Derby Parcel Data, RDG Planning & Design

Source: AF132-7063 December 18, 2017
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Zoning of some
parcels within
the study area do
not reflect their
current land use,
including several
commercial and
light industrial
buildings, which
are zoned R-1.
These along
with the zoning
code, need to be
updated to include
the Air Force's
2015 compatible
land uses within
the APZ.

B-1
B-2
B-2A
B-3
B-4
B-5
I-1
R-1
R-1A
R-2
R-3
Accident Potential
Zone (APZ)

Figure 1-7: Existing Zoning (2017)

FARs refer to the square footage of a
development as a ratio to the square footage
of the lot. For example, a 10,000 square
foot lot with a 0.2 FAR requirement could
accommodate a 2,000 square foot building,
regardless of height. The parking lot or
stormwater retention do not count towards the
FAR maximum square footage.
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MARKET TRENDS
A market analysis includes many factors that provide insight into the choices of consumers, residents, and businesses. A detailed analysis
is essential for Derby to plan the K-15 area. This section summarizes the market trends and implications for the planning area to inform the
concepts in the plan.

BUSINESS AND EMPLOYMENT

The future market trends can help guide the way Derby’s K-15
Planning Area grows through 2030. The market forces impacting
current and future development patterns fall under three
categories:

The employment character of Derby affects potential markets
for development in the planning area as Derby is a bedroom
community and significant employment center. In summary:

• Population and Demographics
• Business and Employment
• Development Markets

People who live in Derby:
·· Tend to have higher levels of educational attainment than in
the total market area.

POPULATION AND DEMOGRAPHICS

·· Are more likely to be in management, business, financial,
professional, or other white-collar occupations than the total
market and less likely to be blue collar workers.

Derby is expected to grow at about 2 percent per year, which
represents its growth rate from the past 25 years. At a 2 percent
annual rate, Derby reaches a population of approximately 32,000
in 2030. Growth will vary by age cohort:

·· Have higher median household incomes than the region.
People who work in Derby:

›› Emerging Cohort (0-24). This group is expected to
increase, explained by birth and attraction of families.

·· Are most often employed in service type businesses.

›› Establish(ed/ing) Cohort (25-54). This group is expected
to increase. This will be spread throughout its various
sub-cohorts relatively evenly, which bodes well for
Derby’s future workforce.

·· Live elsewhere in the metro, especially Wichita, Mulvane, and
Haysville.
·· Often have retail positions (28 percent).

›› Seniors/Empty-Nester Cohort (55+). This group is
expected to increase substantially, driven by an increase
in those aged 65-74.

People who commute from Derby:
·· Are employed to the north and northwest, at large
employment centers in Wichita.

·· Overall, Derby’s total market area is expected to reach a
population of approximately 226,900 in 2030, some 16,200
people above its 2010 market area population.

·· Commute less than 25 miles, though some residents travel to
jobs more than 50 miles away.

Figure 1-8: Population Projection
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FUTURE OPPORTUNITIES

DEVELOPMENT MARKETS
Attracting new businesses and supporting existing ones in the
community will be important to continued business growth.
Derby’s Economic Development Plan (November 2018)
recommends targeting clusters like Advanced Manufacturing &
Materials, Aerospace, Agriculture, Data Services & IT, Health Care,
Oil & Gas, and Transportation & Logistics. Assisting all types of
companies, including retail sales and specialized manufacturing
companies, among others, is crucial to helping them grow and
remain engaged in economic development.

Population growth is expected to continue within the community,
and should be leveraged to grow businesses and continue to
develop Derby. With an educated workforce and strong business
presence, especially retail, Derby can use population growth to
add to, not detract from, the character of the community.
The planning area has its own unique part to play in this
process. Though it is facing limitations such as the APZ, access,
stormwater, and aesthetic issues, it has several strengths as the
gateway to the community with excellent viability. Opportunities
include:

Retail
Derby’s retail and service economy serves residents well outside
of the City and exceeds the demand generated by its population.
The market can support additional growth to serve the growing
population in the region.

·· Focusing on small businesses. Supporting smaller businesses
in the planning area makes sense as larger businesses
interested in Derby will likely be attracted to more formal
business parks, such as the West End Business Park and
Derby Corporate Park.

Office
Most growth in office space has occurred south of the planning
area and along Rock Road. Derby could expect up to 145,000
square feet of new office space based on linear trends for
Derby and Sedgwick County. In the planning area, this would
likely occur in numerous smaller buildings rather than a large
development partially because of restrictions placed by the APZ.
Office development can also complement the area’s current light
industrial uses.

·· Encouraging flex space. Keeping, expanding, and upgrading
the planning area's existing commercial and light industrial
use mix by adding flex space will provide a blend of industrial,
commercial, and office areas. This provides areas for small
businesses and startups. As those businesses scale beyond
flex space, they could "graduate" to other business parks.
·· Expanding storage and auto-oriented retail. Storage and
automobile-oriented retail and services are current uses
which fit relatively well into APZ regulations. As long as
appropriate landscaping, buffering, and architectural best
practices are used, this could be a business opportunity for
the west side of the planning area where other business types
are more restricted.

Industrial
Derby could expect up to 24,600 new square feet of industrial
space by 2030. The absorption could be influenced by a single
major project. There are opportunities to increase the amount
of industrial space expected through specific and purposeful
recruitment, expansion, and incentive efforts.

·· Encouraging appropriate retail. Retail or service offerings
should be expanded on the east side of the planning area
which is outside of the APZ. This could be a mix of retail
stores, small restaurants, or other commercial spaces that are
different but complimentary to the businesses on Rock Road.

For the planning area, flex space could be a good fit that typically
commands higher values in the region and may allow light
industrial uses to blend with commercial ones depending on the
needs of businesses. Successful examples of this already exist
within the planning area, and it could provide a model for higher
quality flex space in the future, commanding higher rents and
improving the quality of the built environment.

·· Targeting retail businesses that attract local and outside
spending. A logical retail development strategy includes
retaining a larger share of local business in Derby’s primary
market area for retail categories that are reportedly leaking
sales. Ideally, it would emphasize services, retail specialties,
and restaurants that will also appeal to people in the
secondary area.
·· Identifying land for development and redevelopment.
Vacant land in the south part of the planning area could
provide attractive spaces for new development. Commercial
or even institutional uses such as an entrepreneurial support
center, makerspace, or an incubator could be included in this
area.
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SUMMARY
The K-15 Study Area is one of three major economic centers in the City of Derby. As the gateway to a rapidly growing community, this
area presents a significant opportunity to become a stronger attraction and create a greater sense of arrival. Improvements rely on the
commitment and partnership between property owners and the City.

Markets

Apparent opportunities for improving the area include updating
the appearance of buildings, reconciling issues with traffic
circulation and stormwater, and managing zoning restrictions.
New development opportunities are possible, and can be made
more possible through private/public partnership.

·· New development and redevelopment should lay the
groundwork for additional growth.
·· New businesses should be connected to surrounding
neighborhoods and broader community by a continuous and
organized system of streets, bike paths, and sidewalks.

Built Environment
·· Separate ownership impacts the connectivity of the
properties and requires coordination and cooperation of
owners to facilitate large scale redevelopment.

·· Market strategies should improve the planning area as the
gateway to the city, solidified through a cohesive strategy for
public and private investment.

·· Several buildings and sites are distressed and need repair or
replacement.
The above conditions are a result of several factors discussed
throughout this chapter, including the lack of visual appeal,
obsolete structures, infrastructure and stormwater issues, traffic
flow, access, and safety, and development restrictions in place
because of McConnell Air Force Base. However, residents of
Derby have high standards and would like to see the planning
area integrated more into the fabric of the community as a
thriving economic district and destination.

Mobility
·· Internal circulation needs to be safer and more intuitive for
customers.
·· Area is primarily auto-oriented with difficult connections to
surrounding areas.

Policy
·· Accident Potential Zone (APZ) establishes some limitations in
location and type of uses.
·· Educate property owners to allow the best use and highest
level of flexibility given the presence of the APZ.
If the City is able to address these challenges, then the planning
area can begin to thrive as a collective business district.
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CHAPTER TWO
Planning Process
The plan's concepts flow from the perceptions and ideas of those who best know the K-15
planning area - its residents, property owners, businesses, and others who work or invest
their time, money, and attention into the area. This chapter summarizes previous planning
studies, and communicates the approach to the public engagement process.

2

PREVIOUS PLANNING EFFORTS
The K-15 Planning Area has been part of previous studies as summarized below. Three studies have been particularly important to
supporting current efforts.
• Derby Comprehensive Plan
• TEAP: Nelson Drive along K-15 Corridor Analysis
• Derby North Gateway TIF District Feasibility Study

DERBY COMPREHENSIVE PLAN

NORTH GATEWAY TIF DISTRICT
REDEVELOPMENT PROJECT PLAN

Prepared in 2006, the City adopted a Comprehensive Plan
which laid land use policies through 2030. The plan provides
recommendations for future development and establishes the
legal basis for land use decisions.

Prepared in 2013, the City of Derby conducted a Redevelopment
Financial Feasibility Study for the northern part of the study area
and established a Tax Increment Financing (TIF) district. The
area was declared as blighted, so the City can use new property
taxes generated within the area to fund improvements. Menards
purchased property within the TIF district, although construction
has not yet occurred at the time of this writing. As it begins
to generate tax revenue after development, this will fund the
construction of improvements in the area including street and
stormwater management.

The plan's Future Land Use chapter includes several
recommendations that affect the K-15 planning study area. It
includes policies to limit encroachment around the McConnell Air
Force Base and identifies future land uses. The plan assumes the
K-15 planning area will remain general commercial in the future,
and that uses should remain flexible because of the hazards
related to McConnell Air Force Base, such as noise and potential
accidents. These policies are incorporated into this plan.

The K-15 Area Plan builds on these previous studies and defines a
vision for the future to strengthen the function and marketability
of this corridor.

Gateway areas were identified in the plan to promote a positive
image to residents and visitors entering Derby. While the Future
Land Use Plan noted that gateways would likely locate north
of the planning area, it stated that gateways should include
landscaping, streetscaping, and other public improvements that
extend through the area.

KANSAS TRAFFIC ENGINEERING
ASSISTANCE PROGRAM (TEAP): NELSON
DRIVE ALONG K-15 CORRIDOR ANALYSIS
Prepared in 2010, the TEAP study addresses traffic operations
and safety along Nelson Drive at its arterial street intersections
which connect to K-15. The study identified some of the first
safety recommendations in the planning area, including the
design for relocating Nelson Drive to the east on Patriot Avenue
(plans completed), installing a raised median on Red Powell
Drive (constructed), and relocating Nelson Drive to the east on
Meadowlark Boulevard (constructed). These recommendations
are incorporated into the development concepts in Chapter 3.
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PUBLIC ENGAGEMENT
Every resident of Derby has a compelling interest in the gateway to their City, in particular business and property owners. Multiple
opportunities to contribute ideas and respond to concepts were programmed throughout the schedule of the plan. Figure 3-1 shows a
series of activities that were included in the process and summarized below.

PAC Kick-off
Public
Kick-off

Consultant Hired

Project Mobilization
June
2017

July

Input
August

Sept

Launch
Website
Survey

Design
Studio
Design
Review

Design

Public
Open
House

Stakeholder
Discussions

Implementation Strategies

Refine

Oct

PAC Review

Nov

Dec

January
2018

KDOT Review &
Draft Development

Testing
February-June

Approval
July

Jan 2019

Figure 2-4:Project
ProjectTimeline
Timeline

OVERVIEW

PROJECT ADVISORY COMMITTEE

The planning process was composed of several tasks,
including the existing conditions study and market analysis
which comprised the previous two chapters. However, public
engagement is one of the most important tasks of the plan
because it provides the vision of what the community wants
to see the planning area become. As a result, it was continued
throughout the project. Components of the public engagement
process included:

The project advisory committee (PAC) met at strategic
milestones throughout the project. In August 2017, the committee
convened to establish principles and objectives for the study.
In subsequent meetings, they provided ideas and guided the
development and refinement of design concepts. The eleven
members included representatives from area businesses,
property owners, and City representatives. The committee was
instrumental in establishing the vision and providing direction at
four key milestones in the planning process.

• Project Advisory Committee
Emerging issues from the steering committee include challenges
accessing and moving through the planning area, managing
stormwater, improving the appearance of the area, and
understanding the restrictions on land uses.

• Stakeholder Interviews
• Online Engagement
• Public Kick-Off Event
• Design Workshop

Key meeting points include:

• Public Open House

·· August 2017: Identify challenges and opportunities.

• Plan Approval Meetings.

·· September: Discuss existing conditions, market analysis, and
upcoming public events.
·· October: Review input from the public events, including the
design studio concepts.
·· November: Determine the preferred concept.
·· December 2018: Present report to Planning Commission and
City Council for final comments and adoption.
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STAKEHOLDER INTERVIEWS
Individual interviews and stakeholder focus groups provided an
opportunity to discuss the project area in-depth, including the
planning area's dynamics, history, possibilities, and limitations.
In addition to providing the project team a better understanding
of issues and opportunities within the area, the meetings
offered stakeholders the ability to share their ideas about
strategic directions. These interviews included property and
business owners, the Kansas Department of Transportation, and
representatives from McConnell Air Force Base. Other property
and business owners provided feedback at subsequent public
meetings.
Themes that emerged throughout these discussions include:
·· The K-15 Area should be celebrated and attractive as the
gateway to Derby.
·· The K-15 Area should distinguish itself from other areas within
the City as a distinct and unique district.
·· The K-15 Area should be a place for entrepreneurs and
businesses to start, develop, and cultivate new ideas.
·· The K-15 Area should reinforce surrounding areas and vice
versa as an accessible and connected part of Derby.

ONLINE ENGAGEMENT
The process included a limited online campaign, consisting of a
project website and questionnaire.
Project Website. The project website provided updates
throughout the planning process, allowing people to learn about
the project and its emerging collateral, such as notifications
and draft documents. The website was promoted by the City of
Derby through posters, news outlets, e-blasts, and social media.
A portal on the site allowed people to submit comments and
questions.
Community Questionnaire. The questionnaire gauged the
public's priorities for the planning area, and their preferences for
land uses, aesthetics and amenities. In total, 224 respondents
completed the survey in September and October of 2017.
Complete results of the questionnaire are in the Appendix.
Key patterns observed in the responses include:
·· The highest priorities relate to improving the appearance and
functionality of the corridor to enhance its economic strength.
Specifically, people want to promote redevelopment and
rehabilitation of existing buildings, make it easier to reach
destinations in the area, attract new businesses, improve
safety, and emphasize the area's role as a gateway to Derby.
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·· Other priorities that more than half the people said were
very to extremely important include strengthening existing
businesses, making private and public properties more
attractive, managing stormwater, and constructing buildings.
·· Participants were concerned to a lesser degree with making
better use of or improving the appearance of open space,
using buffers and landscaping to create a more attractive
corridor, or making it easier for bicycles and pedestrians to
utilize the area.
·· For the visual preference survey, respondents generally prefer
masonry materials, greenways, and facilities with a high
standard of design. Respondents did not like unkempt storage
or green areas and light industrial use of low-quality materials.

PUBLIC KICK-OFF EVENT
The public kick-off for the K-15 Area Plan occurred on August
24, 2017. The event began with a public presentation introducing
people to the project and the value that planning brings to the
area. Displays at the event provided an opportunity to further
explore the conditions for the planning area. This was followed by
round-table group discussions where participants identified their
goals, aspirations, and concerns for the planning area.
More than forty participants attended the public kick-off event to
discuss ideas and projects that could improve the K-15 Planning
Area. Participants separated into small groups to identify goals,
issues, and aspirations for the planning area, then reconvened
to share the results with the larger audience. The following
responses include participants’ top priorities for the planning
area:
• Improve access to the area. Many attendees were unsatisfied
about access to the area, including the raised median at
Red Powell and K-15. As a result, they often cut through the
Atwoods parking lot illegally and experience a longer drive
time. They also wanted to see Commerce Drive connect
directly with Nelson Drive, partially because it can be difficult
for large trucks to enter and exit from the planning area.
Finally, a need was identified to improve pedestrian and
bicycle access, including the path from the neighborhoods on
the east to Walmart.
• Attract destinations. Many attendees desired to see unique,
attractive developments that would draw customers. Most
suggestions were retail or restaurant-oriented, although
several attendees noted a need for spaces for start up
businesses. Overall, attendees wanted the area to distinguish
itself from Rock Road, including an avoidance of plain, square
buildings. The importance of working with existing business
owners was also noted.
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• Improve the area's appearance. Participants describe the
corridor as unattractive and in need of a makeover, especially
at the northwest corner as the gateway to the community.
To improve the area's appearance, attendees suggested
adding gateway features, upgrading buildings and addressing
vacancies and blight. Some participants suggested that
improving access and infrastructure may provide property
owners more cause to invest in their properties.
• Challenges for owners. Some property/business owners
noted challenges, including difficulties with McConnell's APZ
and stormwater problems. To some extent, they did not like
the limitations and the costs imposed by the requirements.
However, owners were optimistic about the plan and perceive
that establishing the TIF district is a positive step towards
improvements.
Overall, participants perceive that the proximity to K-15 and the
availability of land and utilities were significant positive features
on which the area needs to capitalize.

DESIGN WORKSHOP
An on-site design workshop was held to engage the public and
stakeholders in developing concepts for the planning area. The
event was held October 3, 2017 from 11:30 am to 12:30 pm and
4:00 pm to 6:00 pm. The open sessions encouraged more than
30 participants to work alongside the project team to illustrate
and test their own ideas while developing multiple scenarios for
the project area. The workshop was led as a session or "work in
process" with 33 individuals participating.
Participants favored concepts that showed:
·· A mid-point traffic signal on K-15 between Patriot Avenue and
Meadowlark Boulevard
·· A rearage road for businesses on the north that allowed
through access across the entire planning area
·· Adding greenways and pedestrian paths
·· Retaining the frontage road along most of K-15
Feedback from participants suggested modification for:
·· Increased focus on businesses south of Red Powell
·· Additional emphasis on stormwater management, including
the outlot used by the residential neighborhoods on the east
The project team refined these concepts into distinct scenarios
presented in Chapter 3.
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OPEN HOUSE
A public open house was held on November 2, 2017 to present
the final concepts in a public format and to illicit a final round of
feedback from attendees. It also helped identify the preferred
scenario for redevelopment within the planning area. Overall,
some 38 members of the public attended, in addition to the
project team and City staff. The results of voting at the open
house can be found in the appendix, and are discussed more
thoroughly in Chapter 4 where the preferred scenario is
presented.

KDOT REVIEW
Plan concepts were presented to KDOT for review to determine
preferable circulation improvements. KDOT comments were
received by the project team in May 2018, then incorporated
into this plan. The result indicated the likelihood that KDOT will
support a new signalized intersection on K-15 near Walmart.

APPROVAL PROCESS
The final draft of the plan was presented to the Planning
Commission in December 2018 and City Council in early 2019.
The plan will be incorporated into the Comprehensive Plan as
part of the 2019 update.
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CHAPTER THREE
K-15 Tomorrow
The future development, mobility system, and identity for the K-15 Study Area will
be transformed by this plan into a future hub of entrepreneurs and businesses. Not
only will it economically thrive, but it will provide a unique district in Derby distinct
from Rock Road and the West End.

3

PROGRAM
The concepts of this plan derive from public input, conditions and trends, and previous studies. The vision begins by establishing a
development program, much like the architectural program for a building project. This program identifies the ingredients of development
– the amount of space that markets can absorb, present and future community needs, current projects that are pending, and other
opportunities. Generally, the ingredients for success fall under three agendas, and are integrated throughout the development concepts.

DEVELOPMENT AGENDA

FUNCTIONAL AGENDA

The development agenda is based
on the development potential
of retail, office, residential, light
industrial, and cultural uses. For
the planning area, this includes:

The functional agenda is based
on improving access to, and
circulation through, the planning
area. For the planning area, this
includes:

• Encouraging entrepreneurship

• Upgrading traffic circulation

• Strengthening existing
businesses

• Improving traffic safety

• Redeveloping obsolete and
vacant buildings

• Promoting multi-modal access

• Developing new businesses

• Managing access properly

• Improving the management of
stormwater

• Stimulating private investment

COMMUNITY AGENDA
The community agenda is based on
goals and recommendations that
enhance the image of the district
and reflect the community's desired
outcomes for the planning area,
including:
• Creating a meaningful gateway
• Enhancing public and open
spaces
• Attracting customers
• Reinforcing and enhancing a
distinct atmosphere
• Pursuing sustainable practices
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CONCEPTUAL FRAMEWORK
The conceptual framework for the K-15 Planning area organizes the elements of the plan into two key components - mobility and
development, which are interconnected. Figure 3-1 shows the scenarios for moving about the study area, while Figure 3-2 to Figure 3-5
represent the organization of development around the mobility scenarios.

MOBILITY FRAMEWORK

Patriot Avenue

The mobility framework provides a transportation system that
people use to navigate the area by car, bicycle, or foot. Each is
important to moving people through the area and reaching their
destinations in a convenient and pleasant manner.
N e ls o

Street Network

n D r iv

Figure 3-1, Street Network shows circulation movements for
vehicles in the planning area. The movement patterns remain
similar from concept to concept, showing the interconnectivity
and the extent that new roads are required. Overall, the street
network connects sites from north to south and to adjacent
major streets. The central area of the study lends itself to several
alternative alignments, which is dependent on two conditions:
(1) ability to place a traffic signal at the midpoint between
Meadowlark Boulevard and Patriot Avenue and (2) enhancing
Nelson Drive to add internal circulation.

Buckner Street

e

Active Transportation. The existing network for bicycles and
pedestrians is limited. Most routes will need to be defined
through the reconstruction of streets and redevelopment. The
overall framework remains consistent between scenarios. Active
transportation users are not expected to induce true congestion
given proposed active transportation infrastructure.

K-15

N e ls o
n D r iv
e

Streetscaping. Streetscaping focuses on adding amenities
that visually improve the district. The streetscape needs to
create a positive and memorable experience for everyone to
enjoy the district and thereby community. Features such as
pedestrian lighting, trees, and benches create a sense of place
and human scale and can be accomplished at a relatively minor
expense. Meanwhile, landscaping can provide color and shade
to the district while art and quality signage can function as
both advertisements for businesses and a visual feature that
contributes to the streetscape.

Red Powell Drive

Livable Streets. Livable Streets are streets for everyone.
They provide safe access for all roadway users. This includes
pedestrians, bicyclists, transit riders and motorists of all ages
and abilities. Livable Streets make it easy to cross the street, to
walk to shops, to ride a bicycle to work and for children to find
their way to school using their legs, rather than a car or bus. Also,
utilities are hidden from view. K-15 Highway, Patriot Avenue and
Meadowlark Boulevard should be developed to livable streets
standards.

Meadowlark Boulevard

Figure 3-1: Street Network Scenarios Overlayed (see Figures 3-2 to 3-5)

Figure 3-2: Preferred route
Figure 3-3: Route alternative
Figure 3-4: Route alternative
Figure 3-5: Route alternative
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Patriot Avenue

Patriot Avenue
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K-15

K-15
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e
Red Powell Drive

Red Powell Drive

PREFERRED
Meadowlark Boulevard

Meadowlark Boulevard

Figure 3-2: New Signalized Access to K-15 Corridor Midpoint and Nelson

Figure 3-3: New Signalized Access to K-15 Corridor Midpoint and Nelson

Drive Circulator

Drive Frontage (with Bike/Pedestrian Circulator)
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Patriot Avenue

Patriot Avenue

e

n D r iv

n D r iv

N e ls o
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K-15

K-15
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e

N e ls o
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e
Red Powell Drive

Red Powell Drive

Meadowlark Boulevard

Meadowlark Boulevard

Figure 3-4: Signalized Access to K-15 Corridor Midpoint and Setback

Figure 3-5: No New Signalized Access to K-15 Corridor Midpoint and

Nelson Drive Circulator

Nelson Drive Circulator
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TRAFFIC IMPACT ANALYSIS
This study analyzes capacity for three scenarios that improve the safety and accessibility of the K-15 Planning Area. Each scenario was
analyzed using existing/projected traffic volumes and generated trips. Additional information about the traffic impact analysis is in the
APPENDIX. Ultimately, Build Option A is the preferred scenario.

Circulation Scenarios

Potential Traffic Impacts

Scenario 1: Existing Conditions/No Build. This scenario
maintains the existing road network, as shown in Figure 3-6.

To determine the appropriateness of the various street network
combinations, traffic impacts were analyzed to identify potential
effects of proposed street layouts. Data was collected as follows:

Scenario 2 and 3: Build Options A and B provide two other
distinct street networks. However, they share several common
changes. First, both options realign Nelson Drive with Commerce
Drive at Patriot Avenue and propose installing a raised median
island along Patriot Avenue in front of the Lowe’s access to
improve safety and traffic operations. In addition, build option
A and B scenarios add a new signalized intersection on K-15
connecting to Nelson Drive halfway between Patriot Avenue and
Meadowlark Boulevard to increase accessibility. Their differences
are as follows:

• Existing (2017) Traffic Volumes. In 2017, the City of Derby
and WSP collected PM Peak (4:00 to 6:00 pm) hour turning
movements for all intersections within the planning area that
are not along K-15, including:
›› Nelson Drive at Patriot Avenue, Red Powell Drive, and
Meadowlark Boulevard
›› Buckner Street at Patriot Avenue, Red Powell Drive, and
Meadowlark Boulevard
›› Commerce Drive at Patriot Avenue

• Build Option A. This option realigns Nelson Drive with
Johnson Drive near Red Powell Drive, while maintaining
the right-in/right-out access at the K-15 & Red Powell Drive
intersection, as is shown in Figure 3-7.

›› Johnson Drive at Red Powell Drive
For intersections on K-15, manual traffic counts from the 2010
TEAP study were projected into 2017 volumes assuming 2%
annual compound traffic growth.

• Build Option B. This option removes access to K-15 from Red
Powell Drive while keeping Nelson Drive adjacent to K-15, as
shown in Figure 3-8.

• Projected (2037) Traffic Volumes. A new Menards home
improvement store is anticipated to be built on vacant land
in the northeastern quadrant of the planning area. Six empty
lots adjacent to Menards will also likely be developed within
the next 20 years. Since these developments will generate
traffic once constructed, the PM peak hours trips generated
by these developments are estimated in Table 3-1. Land uses
were assumed based on parcel size and the surrounding
existing land uses.

These improvements allow for an increase in storage and vehicle
capacity for the minor street movements, improve connectivity
within the planning area especially along Nelson Drive, reduce
crashes (by limiting conflict points), improve pedestrian/bicycle
safety, and maintain reasonable access to businesses within the
planning area.

An annual growth rate of 2% per year was used to estimate
the background traffic growth in the planning area. This
growth rate is a general, conservative assumption used for
Traffic Impact Studies in south-central Kansas. The generated
trips and projected annual traffic growth were applied
and balanced to estimate 2037 PM peak hour volumes.
It should be noted that the 2037 volumes used in these
models represent a best-case scenario from a development
standpoint, which coincides with the worst traffic situation.
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NO
BUILD

Figure 3-6: Existing/No Build Street Network

BUILD

BUILD

OPTION A

OPTION B

Figure 3-7: Build Option A Street Network

Figure 3-8: Build Option B Street Network

TABLE 3-1: Trips Generated by Recent Developments (Estimated), 2016 Future Build (West Commercial Development)

LAND USE
Home Improvement Superstore
Warehousing
Pharmacy/Drug. w/o Drive-Thru
Serv. Station w/ Convenient Mkt
High Turnover/Sit Down Rest.
Specialty Retail
Fast Food w/ Drive Thru
Total External Trips

ITE LAND USE
CODE

GENERATION
VARIABLE

862
150
880
945
932
826
934

140,000 sq. ft.
1.5 acres
13,000 sq. ft.
12 gas pumps
6,000 sq. ft.
15,000 sq. ft.
4,500 sq. ft.

DAILY
4,304
86
1,171
1,953
763
665
2,233
11,175

P.M. PEAK HOUR
TOTAL

IN

OUT

327
13
109
164
58
41
130
842

83
5
25
36
20
18
34
221

87
8
26
36
13
23
31
224

Source: These trips were generated using the Institute of Transportation Engineers' Trip Generation Manual (ITE 2012).
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Traffic Signal Warrants

Regarding access spacing for signalized intersections, KDOT's
Access Management Policy notes that signalized access spacing
criteria is dependent on the traffic signal cycle length and the
posted speed limit which will provide an acceptable progression
of traffic along the highway route. Traffic signals add stopping
and starting at points along the main corridor which can
introduce delays and extended queues if traffic signals are not
synchronized. Traffic signal spacing design considers the corridor
operating speed, left-turn treatments and timing, roadway
functional classification and purpose, and adequate queue
storage provisions.

Several methods justify installing a new, or keeping an existing,
traffic signal at an intersection. One commonly analyzed
justification is whether traffic conditions cause a minor street's
traffic to suffer undue delay at the major streets for at least one
hour on an average day, called Warrant 3 (Peak Hour). Satisfying
this condition does not in itself justify a traffic signal.
Warrant 3 is met when vehicles per hour on the major street
and the corresponding vehicles per hour on the higher-volume
minor-street approach for one hour of an average day falls above
the applicable curve for the existing combination of approach
lanes when the speed limit of the major street exceeds 40 mph
(reduced volume warrant). The speed limit on K-15 is 55 mph
near the proposed new half-mile access to Nelson Drive between
Patriot Avenue and Meadowlark Boulevard and is 45 mph on
Patriot Avenue near the proposed realignment of Nelson Drive to
align with Commerce Drive.

Recommended distances between signalized intersections
are based on speed limits and signal cycle lengths. Signalized
intersection spacing criteria less than those shown may be
permitted, but they will potentially lower the maximum capacity
of the roadway. KDOT uses capacity analyses to determine the
amount of capacity loss due to the reduced spacing to make
decisions on whether signalized intersections may be permitted.

Engineering judgment and rationale should be used in applying
signal warrants to cases where approaches consist of auxiliary
lanes (left or right-turn lanes). This analysis assumes 75% of rightturns from the minor street approaches will be able to turn right
with minimal conflict, leaving 25% of right-turns from the minor
street approach that will utilize the traffic signal before turning.

Table 3-3 shows optimal spacing between traffic signals with a
posted speed limit of 55 mph and a cycle length of 90 seconds
(approximately that for adjacent signals on K-15) is about 3,630
ft. This distance is more than the available distance we have with
our concepts (approximately 2,500 ft); however, an ITS project
is being designed on the K-15 corridor from US-54 in Wichita to
within the City of Derby. It involves installing communications
technology to coordinate traffic signal to improve traffic flow
and safety. The proposed new traffic signal is along this corridor.
Potential benefits of the proposed new signalized access include:

Table3-2 shows the volumes used for 2017 Option A and 2017
Option B at the proposed half-mile access on K-15 to Nelson
Drive. It also includes the volumes used for the 2037 Option A/B
at Nelson/Commerce Drive & Patriot Avenue. Utilizing this for
both Option A and Option B at the new half-mile access on K-15
to Nelson Drive, the peak-hour warrant is met with the assumed
2017 volumes. The realigned intersection at Nelson/Commerce
Drive & Patriot Avenue also meets the Peak Hour Warrant with
projected 2037 traffic volumes.

• Improved access to Nelson Drive from K-15 at a location that
serves both the industrial and commercial developments
within the K-15 planning area
• Ability to turn left from the planning area to proceed south
on K-15 at the mid-point between Patriot Avenue and
Meadowlark Boulevard
• Reduce some southbound left-turning traffic currently
occurring at K-15 and Patriot Avenue.
• Improved economic activity within the K-15 planning area for
both commercial and industrial developments
• Proposed signal would be coordinated with the adjacent
traffic signals on K-15 to maximize through traffic while still
accommodating turning traffic
• Reduced potential for high speed crashes involving
unsignalized left-turns from K-15

Requesting a break-in-access from KDOT near the half-mile
point on K-15 to Nelson Drive between Meadowlark Boulevard
and Patriot Avenue, and installing a new traffic signal needs
careful consideration. Most concepts in the plan includes
restricting southbound left-turns at K-15 and Red Powell Road,
approximately one quarter-mile south of the requested new
access, and allowing those southbound left-turns to be made
at a signalized intersection. In addition, access to K-15 from Red
Powell Road would be limited to either right-in/right-out access
from the east or no access.
According to KDOT's Access Management Policy, K-15 is designed
as a “Partial Access Control – 2” route. This designation applies
to highways built as expressways or major urban streets but are
not intended to be upgraded to a freeway. Projects may allow for
future interchanges at selected locations. New access is limited to
public roads.
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TABLE 3-2: Major and Minor Street Volumes for Warrant 3 Analysis

NELSON/COMMERCE DRIVE &
PATRIOT AVENUE

PROPOSED HALF-MILE ACCESS ON K-15 TO NELSON DRIVE
2017 OPTION A (VPD)

2017 OPTION B (VPD)

2037 OPTION A/B (VPD)

Major Street Volume

2,403*

2,399*

3,585*

Minor Street Higher Volume

106**

120**

225**

* Includes all approaching traffic on the major roadway (in both directions)
** 25 % of the right turns from the highest minor street approach included in this analysis

TABLE 3-3: Speed Limit, Distances, and Cycle Length

Cycle
Length
(sec)

POSTED SPEED LIMIT (MPH)
25

30

35

40

45

50

55

60

65

DISTANCE IN FEET

60

1,100

1,320

1,540

1,760

1,980

2,200

2,420

2,640

2,860

70

1,280

1,540

1,800

2,060

2,310

2,590

2,830

3,090

3,350

80

1,470

1,760

2,060

2,350

2,640

2,940

3,230

3,520

3,810

90

1,650

1,980

2,310

2,640

2,970

3,300

3,630

3,960

4,290

100

1,840

2,200

2,570

2,940

3,300

3,670

4,040

4,410

4,780

110

2,020

2,420

2,830

3,230

3,630

4,040

4,440

4,850

5,250

120

2,200

2,640

3,080

3,520

3,960

4,400

4,840

5,280

5,720

Source: Adapted from Gluck, J., H.S. Levinson, and V. Stover, Impacts of Access Management Techniques, NCHRP Report 420, Transportation Research
Board of the National Academies, Washington, D.C. (1999) pp. 31-67

Potential drawbacks of the proposed signalized access include:
• Lost green-time along the K-15 corridor resulting in some lost
capacity
• Increased rear-end crashes on K-15
• Financial impacts of ongoing traffic signal maintenance
The City of Derby is currently operating under a K-15 City
Connecting Link Resolution with KDOT (executed April 1, 1997).
This includes payment by KDOT to the City in the amount of
$2,000 per lane mile (per year) to maintain approximately 8.5
lane miles of K-15 within the City Limits of Derby (see appendix).
The northern city limit of Derby intersects K-15 at approximately
1,083 ft south of the intersection with Meadowlark Boulevard.
A traffic signal is recommended as the preferred method of
traffic control at the new proposed access to K-15 as a result of
the traffic signal warrant analysis, capacity analysis, and safety
analysis performed in support of this study. The City of Derby
will need to make an official request to KDOT for a break-inaccess on K-15 to the east connecting to a relocated Nelson Drive,
at approximately one half-mile between Patriot Avenue and
Meadowlark Boulevard, as a signalized intersection. KDOT has
indicated the likelihood that they will support a new signalized
intersection at K-15 near Walmart. This traffic signal would be
coordinated with the two adjacent signals on K-15 to maximize
through traffic while providing the appropriate signalized turning
movements.
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Capacity and Level of Service
Trafficware’s Synchro version 9 was used to analyze the Level of Service (LOS) for the PM peak hour for Existing Conditions, 2037 No Build
and the 2017/2037 Build Options A and B. LOS is a tool from the 2010 Highway Capacity Manual (HCM) used to describe the conditions
of the roadway from a driver’s viewpoint using a rating scale of A through F. LOS A represents little to no delay for drivers while LOS F
represents long delays and a breakdown of the facility’s functionality.
The LOS is based on the amount of delay experienced by drivers traveling along the roadway through an intersection. The LOS criteria for
signalized and unsignalized intersections in the 2010 Highway Capacity Manual are given in Table 3-4.

TABLE 3-4: Level of Service and Capacity of Intersection Types

SIGNALIZED INTERSECTIONS
LEVEL OF
SERVICE

UNSIGNALIZED INTERSECTIONS
AVERAGE CONTROL
DELAY PER VEHICLE

DESCRIPTION

DESCRIPTION

AVERAGE STOPPED
DELAY PER VEHICLE

A

Very low delay occurring with favorable progression and/or
short cycle lengths.

<10 seconds

B

Low control delay occurring with good progression and/or
short cycle lengths.

10 - 19.9 seconds

Short traffic delays.

10 - 14.9 seconds

C

Average control delays resulting from fair progression and/
or longer cycle lengths. Individual cycle failures begin to
appear.

20 - 34.9 seconds

Average traffic
delays.

15 - 24.9 seconds

D

Longer control delays due to unfavorable progression, long
cycle lengths, and/or high V/C ratios. Many vehicles stop and
individual cycle failures are noticeable.

35 - 54.9 seconds

Long traffic delays.

25 - 34.9 seconds

E

High control delay values indicating poor progression, long
cycle lengths, and high V/C ratios. Individual cycle failures
are frequent. This is considered the limit of acceptable delay.

55 - 79.9 seconds

Very long traffic
delays.

35 - 49.9 seconds

F

Operation with control delays unacceptable to most drivers
occurring due to over saturation, poor progression, or very
long cycle lengths.

Source: 2010 Highway Capacity Manual
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80+ seconds

Little or no delay.

Demand exceeds
capacity resulting in
extreme delays and
queuing.

<10 seconds

50+ seconds

NO
BUILD
2017

2037

LOS was analyzed for 2017 and Trafficware’s
Synchro was used to analyze the Level of
Service (LOS) for the PM peak hour for 2037.
The following spreads report the results of
analysis for future scenarios.

BUILD
OPTION A
2017

2037

LOS was analyzed for 2017 and Trafficware’s
Synchro was used to analyze the Level of
Service (LOS) for the PM peak hour for 2037.
The following spreads report the results of
analysis for future scenarios.

BUILD
OPTION B
2017

2037

LOS was analyzed for 2017 and Trafficware’s
Synchro was used to analyze the Level of
Service (LOS) for the PM peak hour for 2037.
The following spreads report the results of
analysis for future scenarios.

Figure 3-9: Analysis for Future Scenarios
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Figure 3-9: 2017 Existing Street Network Intersection LOS

D

C

NO
BUILD

C

A

2017

2037

EXISTING NETWORK (2017)
The network of all arterial and collector streets within the
planning area was analyzed using Synchro version 9. Traffic signal
timing plans were assumed based on clearance interval needs
from given roadway widths and posted speed limits. The existing
lane configurations, traffic sensing devices, and signing at the
intersections were also used to determine the phasing for leftturns at each signal. Figure 3-10 summarizes the existing LOS
within the study network during the PM peak hour.
All the intersections have an acceptable an overall LOS for
existing conditions. The intersection at K-15 & Patriot Avenue
is currently operating at LOS D, which means the intersection
is operating near capacity during the PM Peak hour. This
intersection will require some operational improvements to
accommodate future traffic volumes.
NOTES:
·· Operational Analysis was performed using Synchro v9 for all intersections
using PM Peak Hour Volumes (refers to the period of 4:45 - 5:45 pm).
·· Development trips generated and distributed throughout the K-15 Planning

A

A A A

area with 2017 volumes.
·· PM Peak Hour counts on K-15 obtained via KDOT TEAP Study (2010) and
grown to 2017 using a 2% annual growth rate.
·· PM Peak Hour counts at all other intersections were collected on Thursday,
October 12, 2017.
·· PM Peak Hour counts were balanced within the K-15 Planning Area for the
operational analysis.
·· Signal timings for signalized intersections were set based on the existing traffic

C

A

counts.

C

·· Level of Service D is considered acceptable in urban areas.

PM peak hours with existing geometrics

Unsignalized Intersection
Signalized Intersection
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Figure 3-10: 2037 Existing Street Network Intersection LOS
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The 2037 No Build scenario assumes that the Menards home
improvement store and all the adjacent lots have been fully
developed. The addition of access points connecting the lots to
Patriot Avenue and Buckner Street are the only change to the
future network. Figure 3-11 provides the overview of the LOS,
average queues, and movements for the No Build option. The
southbound, westbound, and northbound left-turn lanes for
the intersection at K-15 & Patriot Avenue were increased from
single to dual left-turn lanes to maintain an acceptable LOS.
All intersections, except the intersections of Nelson Drive &
Patriot Avenue, K-15 & Patriot Avenue, K-15 & Meadowlark
Boulevard, and Meadowlark Boulevard & Nelson Drive have
an overall acceptable LOS for existing conditions for a 20-year
model with many unknowns.
NOTES:
·· Operational Analysis was performed using Synchro v9 for all intersections
using PM Peak Hour Volumes (refers to the period of 4:45 - 5:45 pm).
·· Development trips generated and distributed throughout the K-15 Planning

B

A B C

area with 2037 volumes.
·· PM Peak Hour counts on K-15 obtained via KDOT TEAP Study (2010) and
grown to 2037 using a 2% annual growth rate.
·· PM Peak Hour counts at all other intersections were collected on Thursday,
October 12, 2017 and grown to 2037 at a 2% annual growth rate.
·· PM Peak Hour counts were balanced within the K-15 Planning area for the
operational analysis.
·· Signal timings for signalized intersections were set based on the existing traffic

E

E

counts.

C

·· Level of Service D is considered acceptable in urban areas.
·· Dual left-turns were added for the southbound, westbound, and northbound
approaches at K-15 and Patriot to provide an acceptable LOS.

Full development with existing geometrics

Unsignalized Intersection
Signalized Intersection
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Figure 3-11: 2017 Street Network A Intersection LOS
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BUILD OPTION A (2017)
Build Option A realigns the east frontage road, Nelson Drive, to
meet with Commerce Drive from the south at Patriot Avenue
(STOP control). Nelson Drive also realigns with Johnson Drive
at Red Powell Road. A new intersection is added along K-15 at
approximately the half-mile point between Patriot Avenue and
Meadowlark Boulevard while the southbound left-turn lane at Red
Powell Road is closed. Figure 3-12 summarizes the LOS for the
study network in 2017 under Option A.

A

A

All intersections have an overall acceptable LOS under the 2017
Build Option A scenario. The LOS and queues in Option A are
very close to the results of the existing conditions analysis. The
proposed single-lane roundabout at Nelson Drive & the new halfmile road operates at a LOS A with minimal queuing.
NOTES:
·· Operational Analysis was performed using Synchro v9 for all intersections
using PM Peak Hour Volumes (refers to the period of 4:45 - 5:45 pm).
·· Development trips generated and distributed throughout the K-15 Planning

A

area with 2017 volumes.

A

B

·· PM Peak Hour counts on K-15 obtained via KDOT TEAP Study (2010) and
grown to 2017 using a 2% annual growth rate.
·· PM Peak Hour counts at all other intersections were collected on Thursday,
October 12, 2017.
·· PM Peak Hour counts were balanced within the K-15 Planning Area for the
operational analysis.
·· Signal timings for signalized intersections were set based on the existing traffic
counts.

B

A

·· Level of Service D is considered acceptable in urban areas.

C

Menards development, new signalized access to K-15, and rightin/right-out at to Red Powell Road
Unsignalized Intersection
Signalized Intersection
Roundabout
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Figure 3-12: 2037 Street Network A Intersection LOS
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BUILD OPTION A (2037)
The LOS, average queues, and movements for the 2037 Option
A are shown in Figure 3-12. To provide an acceptable LOS, dual
left-turn lanes were assumed for the southbound, westbound,
and northbound approaches of the K-15 & Patriot Avenue
intersection. The intersection at Nelson Drive & Patriot Avenue
was also signalized due to increased traffic.
All intersections, aside from K-15 & Patriot Avenue, have an
overall acceptable LOS under the 2037 Build Option A scenario.
The signalization of the realigned intersection at Nelson Drive
& Patriot Avenue improved the LOS from the 2037 No Build
scenario; however, the operation of the rest of the network
is equitable to the No Build operations. At the proposed new
intersection on K-15 to Nelson Drive, at the half-mile point
between Patriot Avenue and Meadowlark Boulevard, the
intersection is expected to accommodate the projected 2037
traffic. The proposed single-lane roundabout at Nelson Drive and
the new half-mile road operates at LOS A.

A

C

NOTES

A

B

B

·· Operational Analysis was performed using Synchro v9 for all intersections
using PM Peak Hour Volumes (refers to the period of 4:45 - 5:45 pm).
·· Development trips generated and distributed throughout the K-15 Planning
area with 2037 volumes.
·· PM Peak Hour counts on K-15 obtained via KDOT TEAP Study (2010) and
grown to 2037 using a 2% annual growth rate.
·· PM Peak Hour counts at all other intersections were collected on Thursday,
October 12, 2017 and grown to 2037 at a 2% annual growth rate.
·· PM Peak Hour counts were balanced within the K-15 Planning area for the

D

D

operational analysis.

D

·· Signal timings for signalized intersections were set based on the existing traffic
counts.

Menards development, new signalized access to K-15, and rightin/right-out at to Red Powell Road

·· Level of Service D is considered acceptable in urban areas.
·· Dual left-turns were added for the southbound, westbound, and northbound
approaches at K-15 and Patriot to provide an acceptable LOS.

Unsignalized Intersection
Signalized Intersection
Roundabout
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Figure 3-13: 2017 Street Network B Intersection LOS
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BUILD OPTION B (2017)
Build Option B keeps Nelson Drive as a frontage road along the
east side of K-15; however, the access to K-15 off Red Powell Drive
is removed. Approximately halfway between Patriot Avenue and
Meadowlark Boulevard, a proposed new signalized intersection
is installed, while the southbound left-turns at K-15 & Red Powell
Drive are removed. The LOS for Option B (2017) are found in
Figure 3-14.

A

A

All intersections have an overall acceptable LOS under the 2017
Build Option B scenario. The LOS in Option B (2017) are like
both Option A (2017) and the existing conditions analysis. The
proposed single-lane roundabout at Nelson Drive & the new halfmile road operates at an LOS A with minimal queuing.
NOTES:
·· Operational Analysis was performed using Synchro v9 for all intersections
using PM Peak Hour Volumes (refers to the period of 4:45 - 5:45 pm).
·· Development trips generated and distributed throughout the K-15 Planning
area with 2017 volumes.
·· PM Peak Hour counts on K-15 obtained via KDOT TEAP Study (2010) and

A

A A B

grown to 2017 using a 2% annual growth rate.
·· PM Peak Hour counts at all other intersections were collected on Thursday,
October 12, 2017.
·· PM Peak Hour counts were balanced within the K-15 Planning Area for the
operational analysis.
·· Signal timings for signalized intersections were set based on the existing traffic
counts.
·· Level of Service D is considered acceptable in urban areas.

B

A

C

Menards development, new signalized access to K-15, and no
access to Red Powell Road via K-15 to the east
Unsignalized Intersection
Signalized Intersection
Roundabout
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Figure 3-14: 2037 Street Network B Intersection LOS
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BUILD OPTION B (2037)
Figure 3-15 shows the average queuing and LOS for the future
model of Option B (2037). Again, dual left-turn lanes were
assumed for the southbound, westbound, and northbound
approaches of the K-15 & Patriot Avenue intersection to attain
an acceptable LOS. A traffic signal was installed at Nelson Drive
& Patriot Avenue due to increased traffic.

B

All intersections, aside from K-15 & Patriot Avenue, Nelson Drive
& Patriot Avenue, and Nelson Drive & Meadowlark Boulevard,
have an overall acceptable LOS under the 2037 Build Option
B scenario. The signalization of the realigned intersection at
Nelson Drive & Patriot Avenue improved the LOS from the
2037 No Build scenario; however, the operation of the rest of
the network is equitable to the No Build operations. At the
proposed new intersection on K-15 to Nelson Drive, at the halfmile point between Patriot Avenue and Meadowlark Boulevard,
the intersection is expected to accommodate the projected 2037
traffic. The proposed single-lane roundabout at Nelson Drive &
the new half-mile road operates at LOS B.

B

B

A A B

NOTES:
·· Operational Analysis was performed using Synchro v9 for all intersections
using PM Peak Hour Volumes (refers to the period of 4:45 - 5:45 pm).
·· Development trips generated and distributed throughout the K-15 Planning
area with 2037 volumes.
·· PM Peak Hour counts on K-15 obtained via KDOT TEAP Study (2010) and
grown to 2037 using a 2% annual growth rate.
·· PM Peak Hour counts at all other intersections were collected on Thursday,
October 12, 2017 and grown to 2037 at a 2% annual growth rate.

D

E

C

·· PM Peak Hour counts were balanced within the K-15 Planning area for the
operational analysis.
·· Signal timings for signalized intersections were set based on the existing traffic
counts.

Full development with the new signalized access to K-15 and noaccess to Red Powell Road via K-15 to the east

·· Level of Service D is considered acceptable in urban areas.
·· Dual left-turns were added for the southbound, westbound, and northbound
approaches at K-15 and Patriot to provide an acceptable LOS.

Unsignalized Intersection
Signalized Intersection
Roundabout
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DEVELOPMENT FRAMEWORK
Figure 3-15: Area Framework shows the organization of land use, possible placement of buildings and parkings, and overall circulation.
The area is both the gateway to the community and an area of constant industry and economic activity because of its proximity, in part,
to McConnell Air Force Base and neighborhoods. The following section explores potential scenarios for mobility and development, while
showing alternative possibilities.

North Area

Central Area

South Area

The north area includes light industrial
buildings. Important considerations for
enhancement of this area include:

The central area includes industrial
buildings south of Walmart. Important
considerations for enhancement of this area
include:

The south area includes the area south of
Walmart. Important considerations for
enhancement of this area include:

·· Improving traffic safety and access at
the intersections of Patriot Avenue and
Kansas Highway 15 (K-15) and Patriot
Avenue and Nelson Drive.

·· Creating new access from K-15 to relieve
stress on the Red Powell and Nelson
Drive Intersection.

·· Upgrading the aesthetics of older
buildings and celebrating the district as
the gateway to Derby.

·· Connecting neighborhoods to Walmart
and other commercial enterprises in the
area with pedestrian and bicycle paths.

·· Addressing stormwater runoff.

·· Addressing stormwater runoff.

·· Encouraging higher and better use of
land while creating destinations.

·· Improving the appearance of K-15.

·· Improving internal circulation.
The scenarios of the north area extend the
frontage road and explore a new internal
north-south street that connects the
frontage road back to itself.

Much of the central area is already
developed. Walmart generates a significant
traffic demand and access to it is circuitous
from K-15, which is inconvenient for
shoppers.
The scenarios for the central area focus on
alignment of the frontage road.
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·· The intersections on Red Powell Drive,
including at K-15 and Nelson Drive.
·· Screening and buffering for storage and
dumpster areas.
·· Addressing stormwater runoff.
·· Improving the appearance of K-15.
Several projects are already complete in
the south area. To the south, Nelson Drive
at Meadowlark Boulevard was realigned
east to prevent stacking issues, similar to
what is recommended for the north. Raised
medians were added to K-15 at Red Powell
Drive and on Red Powell to prevent through
traffic. While the medians have improved
safety, it has made north-south travel
through the planning area difficult. The two
south area scenarios include the Design
Alternatives and Realigned Nelson Drive
scenarios.

DEVELOPMENT
CONCEPT

Patriot Avenue

Figure 3-16: Development Concept
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Figure 3-15: Area Framework

Red Powell Drive

Meadowlark Boulevard
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DEVELOPMENT CONCEPTS
Patriot Avenue

F

C

N e ls o

A. Establish a new signalized intersection - Middle Road.
Improving the marketability of the area for new development
is compromised by the lack of access from K-15. Adding a
signalized intersection provides greater convenience for
customers to the area and Walmart. As part of this plan, a
traffic study concluded the need for a traffic signal, which
received concurrence from KDOT.

n D r iv
e

I

For the purpose of referencing a new signalized intersection
on K-15, the authors refer to this connection as Middle Road.
The name is intended to be a placeholder only.

E

H
D
I

The intersection provides better access to the interior of
the district, and manages traffic near Walmart. Also, the
intersection decreases customers exiting on Red Powell Drive.

G
B

K-15

B. Realign Nelson Drive at Middle Road. Where Middle Road
enters the district, Nelson Drive will need to be rerouted to
the east to limit issues with vehicle stacking and traffic flow.
The new intersection of Nelson Drive and Middle Road is
shown as a single-lane roundabout. The shifting of Nelson
Drive increases access into the interior site that was previously
disconnected from the street network.

A
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C. Extend Nelson Drive. In 2013, the City developed a Tax
Increment Financing (TIF) district to realign Nelson Drive to
the east with Commerce Drive. The re-alignment has been
designed and engineered. Construction could be funded
using the TIF district. New streets are expected to have curb,
gutter, stormwater inlets, and pipes to manage water runoff.

Red Powell Drive

D. Establish new rearage road - Middle Road. For the purpose of
this study, Middle Road is used for citing the rearage road and
not intended to be its proper name. Middle Road increases
the north-south connectivity, and is another option to using
Nelson Drive to move about the district. Middle Road allows
for phasing development in the interior area of the site and
encourages investment beyond immediate access to Nelson
Drive.

Meadowlark Boulevard

Establishing Middle Road provides access to properties that
could develop as a first phase, while retaining the uses near
K-15. As facilities improve and uses move to the new buildings,
the properties near K-15 can be redeveloped in a second
phase. Currently, the properties along Nelson Drive are in use
while the properties that are in the interior (further east of
Nelson Drive) experience marginal use.

Figure 3-17: Development Concept

A.
B.
C.
D.
E.
F.
G.
H.
I.
J.
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Establish a new signalized intersection
Realign Nelson Drive at Middle Road
Extend Nelson Drive
Establish new rearage road
Proposed Menards Site Plan
Establish Gateway Park and Stormwater Detention
Enhance Open Spaces
New Northgate Business Park
New Sidewalks and Green Space
North-South Greenway Alternative (See Figure 3-21)

N
el
so
n
Dr
iv
e

15
Kd
Mid

le R

oad

Walmart
( Parking
Lot )

North
Figure 3-18: Proposed Signalized Intersection at K-15 and Proposed Middle Road

E. Proposed Menards Site Plan. Menards owns most of the
east half of the district with plans to develop access roads
on Patriot and Buckner to provide internal site circulation.
The Menards store would be on the south side of the access
roads, with its attached lumber yard and open space to the
south to comply with McConnell's Floor Area Ratio (FAR)
requirements. Along Patriot and Buckner, Menard's plans
to development three additional commercial properties.
Because these are out of McConnell's APZ, they are not
subject to its regulation and could include businesses such as
restaurants and other entertainment venues.

Currently, vacant and dilapidated buildings stand in the
northwest corner of the planning area. To celebrate the
entryway into Derby, these could be incorporated into or
replaced by a Gateway Park. Much of the area's stormwater
also flows to the northwest corner near K-15 and Patriot
Avenue. The park should incorporate stormwater detention
facilities that are compatible with McConnell Air Force Base's
rules to prevent waterfowl from being drawn into the area.
As a result, the park could include running water or properly
engineered ponds. Having dry detention is likely the best
option. This park will need its own design process to ensure
that it truly reflects Derby's gateway.

F. Establish Gateway Park and Stormwater Detention. The
corner of K-15 and Patriot Avenue marks the arrival to the City
of Derby. Enhancing this intersection area to create a strong
welcome to the community will orient travelers that they are
entering Derby.

G. Enhance Open Spaces. Several large areas of open space
exist in the central district. The largest, owned by Menards,
will remain open space to satisfy requirements by McConnell
Air Force Base and the City for retail establishments in the
APZ. A smaller open space is used for stormwater detention
by the neighborhood to the east. This kind of open space
can often be better used than a basic field. Walking trails,
public art, gathering places, natural prairie, or other uses can
often be found that complement requirements for the space.
However, these must be done with the permission of the
property owner. In the case of the open space owned by the
homeowners association, it could be improved solely for the
use of the homeowners in the area. In the case of Menards,
the land could be temporarily leased by the City or another
organization to relieve them of responsibilities and liability
while providing a public amenity.

The City of Derby owns land near the NW corner of the study
area. The land could be sold for commercial development or
used to create a park.
Gateway enhancements welcome visitors, while wayfinding
signs direct people to a destination. People who visit Derby
are looking for a place to eat, shop, or recreate. Visitors
need information to direct them to destinations. Gateway
features and wayfinding signage should share a theme that
complements the City’s brand and identity. Community
gateways are frequent destination points that welcome
people to the City. These gateways can be individually unique.
District gateways hold a theme that reinforces the character
and design of the district.
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Figure 3-19: Northgate Business Park and Proposed Gateway Park

I. New Paths and Green Space. Not all visitors need to arrive
or travel within the district by vehicle. Proper design can
encourage people to bicycle and walk from throughout the
community by making alternative transportation modes
an easy choice rather than an inconvenience. In addition,
walking paths provide a simple, yet effective way to connect
amenities. The plan imagines paths and green spaces
throughout this district, tying together the different sites for
pedestrians and bicyclists, in addition to the street network
for cars and trucks. New streets in the district should be
required to have pedestrian accommodations while green
spaces provide pleasant areas for workers to take breaks
and congregate. Walking paths should be wide enough to
accommodate two-way pedestrian traffic and be handicap
accessible.

H. New Northgate Business Park. The concept for much of the
North District includes the Northgate Business Park. For
the purpose of referencing the northern area, the authors
refer to this connection as Northgate Business Park. The
name is intended to be a placeholder only. This area would
distinguish itself from the West End Business Park as a
more entrepreneur-focused area with flex space intended
to provide a level of customization needed by smaller,
independent businesses, potentially including a mix of
light industrial, storage, construction, office, retail, or other
uses. Many such companies already occupy buildings in the
planning area and could be transitioned to new buildings as
property owners upgrade offerings. This fits into the current
business mix in the area, and works relatively well with
McConnell's APZ as industrial and office businesses can have
higher FARs. This concept also provide a comprehensive,
cooperative way to improve the area as other investments
occur.

J. North-South Greenway Alternative. As an alternative to
Middle Road extending from K-15 into the site, a greenway
could define the east edge of the study area. The greenway
would connect the district to the broader community and
provide space for a trail that pedestrians and bicyclists can
use to access Gateway Park. Eventually, the greenway could
cross Patriot Avenue at Commerce Drive and connect to
commercial buildings north of the study area.

As the area develops, additional support for entrepreneurial
efforts could be added such as makerspaces, co-working
spaces, small business development centers, or other
similar support services that help develop and maintain an
entrepreneurial ecosystem. While the FAR requirements
of the APZ may limit retail, these aforementioned uses and
illustrated densities are compatible on a area-wide basis.
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Figure 3-20: Rearage Road

Figure 3-21: Alternative Greenway

Features of the Northgate Business Park to ensure better quality, investment, and convenience include:
3. Streets and pedestrian paths to allow circulation between
buildings, including to potential retail and restaurant
space on the Menard's property.

1. Joint parking located behind buildings so as to present
unified and attractive street frontages.
2. Internal circulation on property lines greatly improves
circulation and use of the land throughout the area.

4. High quality design, building materials, and features
to provide a more attractive environment which can
often obtain higher rents. To ensure higher quality,
improvements and participation in redevelopment could
be contingent on design standards.
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K. Pedestrian Pathway. Connections to the K-15 district are
essential for a complete pathway system within Derby and the
region. Most often people use the hike/bike paths to reach
a certain destination. On-street, and where feasible, offstreet connections through neighborhoods to the east and
businesses to the south invite cyclists from the region and
pedestrians from nearby neighborhoods. For a destination
for all users, connections need to be visible, clearly identified,
and easy to access. These can be called out with signage,
pavement markings, and identified street crossings.

Patriot Avenue

N e ls o

O

n D r iv
e

Just north of Walmart, an informal trail of beaten down
grass, also called a "cow path", has been created from the
neighborhoods to the east to Walmart. This suggests many
people use the route to reach Walmart and other businesses
nearby. As a result, this plan recommends formalizing this trail
with pavement and connecting it to the broader proposed
active transportation system recommended for the broader
district.

K

K-15

L

L. Safe Routes to School. In addition to pedestrian connections
within the planning area, this district needs a better
connection outside of the planning area. One good location
for a pedestrian crossing would be near Tall Tree Road
and Buckner Street because it leads directly from the
neighborhood to Derby Hills Elementary School. It also
connects into the neighborhood's existing sidewalk system.
A KDOT TEAP Study was performed in 2018 by one of KDOT's
on-call consultants to improve safety for students and others
crossing at this location.

O
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M. Retain Nelson Drive to the south. Both district concepts
retain Nelson Drive south of Atwoods, including the realigned
access at Meadowlark Boulevard. Sidewalks could be added
to facilitate pedestrian movement to businesses in the area.

M

N. Upgraded Storage Buffering. Many existing businesses in the
study area do not provide adequate screening of their storage
and dumpster areas from K-15. Buildings should be evaluated
to ensure that the enclosures and storage areas are attractive
and consistent with the theming of the corridor.

N

O. Streetscaping. Streetscape amenities focus on both
functional and aesthetic improvements to the district. The
streetscape needs to create a positive and memorable
experience to attract people and to keep them coming
back. While the entirety of K-15 requires streetscaping, this
area would especially benefit as it is currently a small retail
hub that is outside the APZ. Streetscape treatments should
continue south on K-15 to create a themed entry and main
street for Derby. They could also be incorporated into other
areas.

Figure 3-22: Proposed Rearage Road in the North Section of the K-15
District

K. Pedestrian Pathway
L. Safe Routes to School
M. Retain Nelson Drive
N. Upgraded Storage Buffering
O. Streetscaping
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major intersections, at City parks, and near community
buildings.

Streetscape treatments may include:
›› Plazas. Plazas give a change in scenery with locations
for art, landscaping, and seating. Plazas are versatile for
events such as farmers markets, holiday celebrations, or
everyday lunches.

›› Materials. A variety of high quality, colorful materials
throughout the streetscape are recommended. Brick,
stone, colored concrete, and other natural materials can
reflect the buildings or other natural features. These
could include intersection treatments such as special
pavers.

›› Outdoor furniture. Outdoor seating allows pedestrians
to relax. Seating areas should be well-defined, in good
condition, and not interfere with pedestrian walkways
(five feet of unobstructed sidewalk space). Businesses
could provide outdoor seating for people to wait while
others shop or enjoy a meal outside. Trash bins should
accompany benches to reduce clutter along the street.
Information kiosks at highly traveled areas and gateways
notify people of destination points. Decorative railings
can protect planted areas from foot traffic.

P. High Quality Buildings. The importance of facade
improvements goes beyond appearance. Property owners
see direct benefits from increased individual property values,
desirability, and market demand. Benefits to the City include
a better impression for visitors, a revamped image for Derby,
and an increased tax base. The following are also important:
›› Windows. Windows provide natural light to the building
and provide a transparent streetscape for pedestrians.
Generally, the first floor should consist of mostly nontinted display windows which complement the style and
use of the building.

›› Landscaping. Landscaping provides color and shade
to the streetscape. Tree and planting beds provide
uniformity and placement can provide continuity in
landscape design. Trees planted at intersections and
mid-block also provide shade which can improve energy
efficiency during the summer, in addition to providing
visual interest. Other low-cost enhancements like flower
baskets and planters break up the street and provide
color and interest. Bioswale or stormwater filtration areas
can be integrated into the street's landscaping.

›› Awnings. Awnings provide shelter from sunlight and rain
along sidewalks. They also provide space for signage. The
size of an awning should fit the window or entry opening
and be scaled relative to adjacent awnings.
›› Entryways. Entries should welcome visitors. If the
building contains multiple entrances, signage or lighting
should inform customers on the correct entry.

›› Lighting. The character and type of illumination of
light fixtures along the street and parking areas should
complement the elements of its buildings. Lighting on
building facades helps illuminate sidewalks and creates a
friendlier and safer feeling environment for pedestrians.
Lighting that projects downward reduces light pollution
and illumination to nearby residential areas. Another
option is specialty, blue catenary lighting.

›› General Maintenance. A well-maintained building gives
customers an impression that the property owner cares
about the business. Regular maintenance of buildings
increases feelings of safety and shows commitment.
Proper maintenance and cleaning may be all that is
needed to enhance several facades. Cleaning also slows
deterioration and helps identify bigger issues within
buildings.

›› Signage and Art. Signs function as both advertisement
for businesses and a visual feature that contributes
to (or detracts from) the streetscape. Signs should
provide clear messaging to drivers and pedestrians
about the business and should be legible for the
intended reader while complementing the character of
the building. Size, design, location, type, material, and
lighting all influence the effectiveness of the message
and compatibility in the district. Art incorporated into
signage and building facades adds to the environment.
Art may vary throughout the district from traditional
to abstract depending on its surroundings. The City
of Derby, Derby Community Foundation, and several
residents and businesses have worked together to place
bronze sculptures around the City. The life-like statues
depict everyday childhood activities such as bike riding
and kite flying. They are placed throughout the City at

›› 360 Degree Architecture and Rear Facades. While not
as prominent as front facades, rear facades become
aesthetically important when seen by the public. Easy
improvements such as landscaping, decorative fencing
or railings, and creative lighting can make the backs of
buildings become a positive element of the public space
rather than a negative.
Throughout the planning area, many buildings were built with
only an eye to K-15 or Nelson Drive. However, as development
occurred behind them, a less pleasant environment has been
created. As roads shift in the planning area to accommodate
safety and facilitate travel, some buildings may have new access
points. As a result, development guidelines should be updated to
ensure new buildings are built with 360 degree facades, creating
an acceptable view from any side of the building.
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DEVELOPMENT CHARACTER POSSIBILITIES

ENVIRONMENTAL CHARACTER POSSIBILITIES
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PUBLIC ART

CORALVILLE, IA - HIGHWAY 6 CORRIDOR

CORALVILLE, IA - IOWA RIVER LANDING DISTRICT
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CHAPTER FOUR
Implementation
This chapter identifies strategies for implementing the K-15 Area Plan. It includes the roles of
various organizations, policy instruments that may be useful, a prioritization and schedule for
proposed projects, and funding sources.

4

INTRODUCTION
The K-15 Planning Area will continue to evolve as the marketplace changes. This plan includes individual projects that can happen
independently to realize an overall concept. Projects are organized by sub-areas, allowing greater flexibility for implementation, which is
necessary as changes occur in property ownership, funding sources, economy, and priorities.

Figure 4-1: Preferred Development Concept, shows a build out
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scenario that was most desired.
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Figure 4-1: Preferred Development Concept
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ORGANIZATIONAL STRUCTURE
This plan has multiple projects that lead to a better gateway into the City of Derby as well as a more economically vital district. This
section considers the roles of various organizations related to the planning area and recommends ways to strengthen the area's support
structure.

CITY OF DERBY

ECONOMIC DEVELOPMENT

The City of Derby is the primary driver of the plan and is
responsible for implementing and guiding its recommendations.
All City departments should have regular communication
with each other and actively work together for the day-today implementation of the plan, including the Departments
of Planning and Engineering, Public Works, and others. The
City Manager will oversee the overall plan strategies. The City
Planner will undertake the day-to-day implementation, working
with other groups and departments as necessary.

As implementation unfolds, it is important to involve the
Community Development Advisory Board and Derby's
Development Manager to help promote the area for new
businesses or entrepreneurs as they look for opportunities in
Derby, and help incubate entrepreneurial groups in the areas, in
conjunction with potential partnerships with the Greater Wichita
Partnership whose mission is regional economic development.

KANSAS DEPARTMENT OF
TRANSPORTATION (KDOT)

BUSINESSES AND PROPERTY OWNERS

Because K-15 is part of the state highway system, it is under
the jurisdiction and care of KDOT. As such, the support of
KDOT will be required for the City to add a curb cut for Middle
Road between Patriot Avenue and Meadowlark Boulevard.
Similarly, the City would need permission from KDOT to perform
work within KDOT's right of way, including but not limited to
streetscaping, landscaping, or other aesthetic improvements.
Consequently, KDOT has been consulted throughout the
planning process, and these improvements will improve traffic
safety and flow along K-15, which is consistent with KDOT's
mission and goals.

Much of the planning area is privately-owned, and the area's
businesses and property owners are committed to improving
where they work and do business. As such, private property
and business owners will most likely carry out and benefit from
redevelopment projects in the area. Many activities will occur
separately, but they should be guided by this plan.
Creating a formal or informal association of property owners
and businesses in the area could help monitor public activities,
pushing plans forward and providing continual input to the
City. This group could thus guide future planning efforts
for revitalization when the plan is adopted. As a group,
responsibilities would mostly focus on private projects rather
than day-to-day implementation. Tasks may include:

WICHITA AREA METROPOLITAN PLANNING
ORGANIZATION (WAMPO)
WAMPO is the metropolitan planning organization for
the Wichita metropolitan region and is responsible for
transportation planning for the region. WAMPO and its planning
partners including Sedgwick County will be important to involve
in potential changes along K-15 as it is a major connection
from Derby to Wichita. In addition, WAMPO, Sedgwick County,
and KDOT are working together to coordinate traffic signals
along K-15, so they must be kept active in the implementation
process to ensure all potential traffic lights along K-15 are fully
coordinated.

• Advise on development projects for consistency with the plan
• Recommend improvements to streets and public spaces
• Advise on updates to the plan as necessary
• Work to attract new businesses to build critical mass
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PRIORITY AND PHASING
This section lays out a phasing plan to guide individual projects as they develop incrementally over time. Also, this section sets priorities
and a conceptual schedule for implementation. To assist with implementation and funding, the City should include improvements in the
Capital Improvements Plan.

The strategy for project phasing should be based on the
following considerations:

to offset costs or make pilot projects viable. Regardless,
incentives should be scaled relative to any negative impacts
so as to not completely offset gains that the public will get
from the new development.

• Projects Already Underway. Several projects have already
begun, including preliminary engineering for the intersection
of Patriot Avenue and Nelson Drive, west-bound rightturn lane at K-15 and Patriot, and the Derby North Gateway
TIF district already established as a financing mechanism
following the Menards site development. Projects already
underway are likely to be finished more quickly than other
projects, providing the initial wave of projects, but delays
such as Menards delaying construction until 2021 may
modify this initial phasing.

• Be open to opportunity. New opportunities may arise as
situations change in the planning area. Being aware of and
open to opportunities can help implement the plan. This
is especially true for ongoing projects such as larger-scale
redevelopment which requires communications with the
many property owners and an understanding of the benefits
that such a project could bring.

IMPLEMENTATION PHILOSOPHY

• Importance. The proposed new signalized access to K-15
at the mid-point between Patriot Avenue and Meadowlark
Boulevard (Middle Road) should be considered a top priority
for the City in coordination with realignment of this section
of Nelson Drive. The intersections of Red Powell Drive at
both K-15 and Nelson also are viewed as priorities, and as
such, should be addressed early on. Other general goals
given high importance by the public include making it
easier to reach your destination, attracting new businesses,
promoting redevelopment or rehabilitation, improving
safety, and emphasizing K-15's role as a gateway.

When investing capital improvements, the City should consider
the following questions:
·· Does the project respond to specific or high-profile
community issues?
·· Does the project generate maximum private market
response?
·· What is the project's potential to transform the image of the
area and community?

• First steps for long-term projects. Some projects will not
occur for many years. However, the City needs start the
process by laying an appropriate groundwork. For example,
before a new traffic light between Meadowlark Boulevard
and Patriot Avenue is possible, agreement needs to be
reached with KDOT and other affected property owners.
Similarly, conversations with property owners are necessary
before infrastructure can be upgraded throughout the rest
of the planning area. Because of the long timeline of these
projects, initial steps should be started early so as not to
delay implementation down the line.

·· Does the project attract local residents, workers, or visitors,
increasing business traffic and creating new reasons for
people to be in the area?
·· Does the project support the growth of existing businesses?
·· Does the project capitalize on established, but unmet,
market needs?
·· Can the project be realistically implemented within a
reasonable time frame?
·· Does the project generate substantial community support or
consensus?

• Development is a process. Some uses that are currently
unattractive or underutilized will take time to phase out.
Often, these will require public improvements to make new
opportunities desirable, thus phasing out old uses as newer
uses become viable. This means that many of the private
development opportunities identified will occur later.

·· Does the project incorporate and leverage outside funding
sources, such as state grants or charitable contributions?

• Cautiously evaluate incentives. Depending on funding
availability, the improvement of the area, and income
generated as redevelopment increases the tax base, some
incentives may be necessary. Incentives may be needed
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FUNDING TECHNIQUES
Local funding tends to be the most flexible and allows the most control over funding activities, while Federal and State funding often
requires mandates for eligibility. This section provides an overview of relevant programs, and not a comprehensive list of funding
sources.

LOCAL PROGRAMS

to public infrastructure, including road construction, as well
as the demolition of existing structures. It may not go to
building construction. The current TIF district is intended to
fund the improvement of the Nelson Drive and Patriot Avenue
intersection along with drainage improvements. It may be
possible to expand the TIF district to allow for additional
improvements

The City, County, WAMPO, and other local agencies and groups
have a variety of programs that can be used to finance projects.

City of Derby Programs
The City of Derby has incentives that could be used to attract
and support businesses in the planning area. Depending on
eligibility, a business may be able to use:
•
•
•
•
•

Business Resources
Several organizations including the Small Business Development
Center at WSU and Network Kansas provide resources for those
trying to start or grow businesses. Sedgwick County Economic
Development provides information, resources, contacts, and
micro loans for new and existing businesses, while the South
Central Kansas Economic Development District offers assistance
to businesses with business plans, financial projections, loan
applications, and more. Organizations like these can help
businesses navigate funding sources and bureaucracy, reducing
the time costs of research and improving business's bottom
lines.

Industrial Revenue Bonds
Property Tax Abatements
Sales Tax Exemptions
Forgivable Loans
Infrastructure Improvements

Private and Foundation Philanthropy
The K-15 Area Plan provides a variety of opportunities for
individual or foundation contributions. Private philanthropy,
with appropriate recognition and commemoration is part
of implementing the program and is especially applicable
for pathways, including greenways, public art and gateway
pieces, and open spaces like the potential Gateway Park. More
information about sources of philanthropy and non-profits can
be found from the Derby Community Foundations.

Capital Improvements
Maintenance and replacement of outdated infrastructure is a
regular spending item of all cities. Often, new improvements can
be incorporated in the course of regular capital improvements
such as utilizing money already allocated for projects along K-15
or other areas in the capital improvement program.

Improvement Districts
Improvement districts are special taxing units which allow
property owners to petition for the imposition of special
assessments or a sales tax on goods and services sold in
the area. Community Improvement Districts (CID), Business
Improvement Districts (BID), and Transportation Development
Districts (TDD) each have their own requirements, making their
use dependent on needs. Because CID's allow the broadest
funding source within the planning area, it could be well-suited
to funding some additional improvements within the planning
area.

General Obligation Bonds
General obligation bond issues, typically secured by general
City revenues or incremental property taxes, can finance major
public projects or improvements. General revenues may include
property taxes or local option sales taxes. Appropriate uses
for bonds include streets, infrastructure, park and public space
projects, and similar improvements. These can be assessed to
properties that benefit from the improvement through benefit
districts.

Tax Increment Financing (TIF)

New Grant Programs: Facade Improvement

TIF allows cities to pay some costs for new development
in a blighted or conservation area, such as already exists in
the planning area north of Walmart (called the Derby North
Gateway TIF District). Redevelopment costs are paid using the
incremental addition to property tax revenue generated by
new development. Existing property tax revenue is “frozen”
until the project pays for agreed upon costs. Funds may go

Some needs can not be met by existing grants, but new grants
may be able to help accomplish goals. Establishing a local
facade improvement program can stimulate private investment
in beautifying the area and can require funded projects to follow
design criteria to achieve an aesthetic appearance and character
the City seeks to achieve. Matching grants, revolving loan funds
and Capital Improvement funds are all models to consider.

69

STATE PROGRAMS

Community Development Block Grant

The State of Kansas offers several programs that can help
businesses and developers establish themselves in Kansas.
This list provides a brief overview of some common programs.
Others can be found by contacting the Kansas Department
of Commerce or local organizations engaged in economic
development who are familiar with state programs.

The Community Development Block Grant (CDBG),
administered by the Kansas Department of Commerce, helps
enhance the livability of communities by providing financial,
technical, and business assistance. Programs of interest include:
• Economic Development. This program loans gap financing
to private businesses to create or retain jobs; and
• Commercial Rehabilitation. This program helps cities
improve the quality of their commercial districts by assisting
private property owners with the rehabilitation of blighted
buildings.

Tax Exemptions
Tax exemptions are available for businesses in Kansas. This
includes sales tax exemptions for qualified projects, utilities
sales tax exemptions, and machinery and inventory sales tax
exemptions. Often local groups are available to help navigate
which tax exemptions may apply for a particular project.

NATIONAL PROGRAMS
A variety of federal and nationwide funding sources are
available for downtown rehabilitation, small business
development, and streetscape improvements. A consolidated
list of possible federal funding sources is available through
Reconnecting America at: www.reconnectingamerica.org/
resource-center/federal-grant-opportunities. A few funding
opportunities specific to this plan are detailed below, although
not all inclusive of possible funding sources from federal
government or national organization sources.

Attraction Development Grant Program
This program provides strategic economic assistance to entities
that develop tourism attractions which aid sustainable, marketdriven travel experiences within the state and influence travel
destination choices, create economic impact from job creation,
capital investment, revenue, and/or visitation in Kansas. The
program reimburses up to 40 percent of actual expenditures for
a single grant project.

Promoting Employment Across Kansas
(PEAK)

Recreational Trails Program

PEAK allows expanding businesses to retain 95 percent of
their payroll withholding taxes paid for each newly created job.
Companies in metropolitan areas need to create at least ten jobs
within two years. High-impact projects that create 100 new jobs
within two years can retain 95% of payroll withholding tax for
seven to ten years.

Coordinating with the WAMPO Recreational Trails Program can
offer federally-funded grants through the Federal Highway
Administration. Reimbursement grant funds are available for
motorized or non-motorized trail development or renovation
and preservation. Reimbursements are limited to 50 percent
of eligible project costs and capped at $45,000 per grant.
Applications are due in the spring.

Tax Credits and Deductions

Surface Transportation Block Grant Program

The State of Kansas offers a variety of tax credits and
deductions, including an income tax deduction for business
machinery and equipment. Notable tax credits include:

In 2016 the Transportation Alternatives Program (TAP) was
incorporated into the Surface Transportation Block Grant
Program (STBG). While no longer called TAP, STBG sets aside
funds for Transportation Alternatives. Funding allocations are to
projects that expand transportation choices through pedestrian
and bicycle infrastructure, scenic and historic highway
programs, landscaping and scenic beautification, historic
preservation, and environmental mitigation.

• Research & Development Tax Credit. Kansas offers an
income tax credit equal to 6.5% of the difference between
the company’s current qualified R&D expenditures and the
average of the annual qualified research expenditures for the
current year and the two previous years. No more than 25%
of the allowable annual credit may be claimed in any given
year.

National Creative Placemaking Fund
ArtPlace America offers funding for projects that target arts and
culture into planning and community development efforts to
strengthen the community. Any city, person, or other entity can
apply, and grant amounts range from $50,000 - $500,000 per
project. Projects must be completed over 18 months. Awarded
projects should be confined to a geographic area (such as the
planning area), focus on creative placemaking, explain how
arts and culture will be used, and provide metrics to measure
change. Applications are due in February every year.

• High Performance Incentive Program (HPIP). Companies
operating an eligible business, paying above-average wages,
and investing in employee training may receive a corporate
income tax credit of up to 10% of capital investment. Unused
credits may be carried forward for up to 16 years.
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COST REVIEW OF SCENARIOS
The project team reviewed the individual scenarios for mobility that were developed as a part of this study. This section recognizes
the advantages and disadvantages for each scenario, as well as their estimated cost for transportation and stormwater drainage
enhancements.

Patriot Avenue
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Figure 4-2: Street Network Scenarios

Preferred Scenario (see Figure 4-4)
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North Area Frontage Road Scenario

Patriot Avenue

ESTIMATED TRANSPORTATION/DRAINAGE COSTS: $5.6 million
The North Area Frontage Road Scenario maintains Nelson Drive
on the west and bends to connect to Menard's drive lane. Also,
the street preserves the boundary between property owners
and creates access for adjacent development. Internal street
routes can connect to these streets and mix with green spaces,
trails, and landscaping, which provide a pleasant and accessible
environment.

Advantages
• Better ties into Derby's pathways system
• Improves the aesthetics of the area
• Provides space for entrepreneurs and small businesses to
start and grow while building on its current strengths

K-15

Disadvantages
·· Circulation is less intuitive
Proposed Middle
Road

Figure 4-3: North Area Frontage Road Scenario

North Area Modified Grid Scenario

Patriot Avenue

ESTIMATED TRANSPORTATION/DRAINAGE COSTS: $6.0 million
The North Area Modified Grid Scenario includes a north-south
rearage road through the center of the district, along the western
edge of Menards. The concept improves navigation and allows
private property owners to phase their projects when the market
permits.

Advantages
•
•
•
•

Allows phased construction for property owners
Provides better and more intuitive circulation
Improves the aesthetics of the area
Provides space for entrepreneurs and small businesses to
start and grow while building on its current strengths

K-15

Disadvantages
·· Cost is more than the frontage road alone

PREFERRED

Proposed Middle
Road

Figure 4-4: North Area Modified Grid Scenario
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Central Area Frontage Road Scenario
ESTIMATED TRANSPORTATION/DRAINAGE COSTS: $4.2 million
The Central Area Frontage Road Access connects to a full
access intersection on K-15. The alignment of Nelson Drive
remains adjacent to K-15. This concept has nominal influence on
Walmart's parking lot, but would still eliminate Nelson Drive in
front of Ken's Printing & Copying and the former Rent-A-Center,
creating a rear frontage road. Several businesses have paved the
entire length of their lot along Nelson Drive, which is a hazard for
motorists and pedestrians alike.

Proposed
Middle Road

K-15
Walmart

Advantages
• Retains and limits impacts to Walmart's parking lot
• Provides a neighborhood connection
• Provides better access and north-south connection

Disadvantages
• Fewer streetscape/buffering possibilities due to retaining
Nelson Drive
Red Powell Drive

PREFERRED

Figure 4-5: Central Area Frontage Road Scenario

Central Area Reverse Frontage Road Scenario
ESTIMATED TRANSPORTATION/DRAINAGE COSTS: $4.4 million
The Central Area Reverse Frontage Road scenario reroutes
Nelson Drive to setback further from K-15 to create a greenway
and bike path along the highway and moves access to behind
the commercial buildings. The path could continue north and
possibly even to Wichita.

Proposed Middle
Road

Walmart's parking lot would be split in this concept, yet support
standard daily parking demand. This creates an outlot to the west
that Walmart could lease or use for overflow parking. Ultimately,
this retrofit may not be perceived as favorable by Walmart, yet
the concept was explored.

K-15

Walmart

Advantages

• Greenway creates a strong connection for Derby's path
system
• Provides a connection to neighborhoods to the east
• Provides better mobility
• Provides opportunities for redevelopment

Red Powell Drive

Disadvantages
• Decreases the size of Walmart's parking lot
• Changes the frontage of some businesses in the area
Figure 4-6: Central Area Reverse Frontage Road Scenario
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Design Alternatives Scenario
ESTIMATED TRANSPORTATION/DRAINAGE COSTS: $0.9 million

N e ls o

The Design Alternatives concept presents two distinct options
that address issues at the intersection of Nelson Drive and Red
Powell Drive. Both address the safety and circulation, though
closing Red Powell at K-15 would reduce access.

Red Powell Drive

n D r iv
e

Alternatives for Nelson Drive/Red Powell Intersection.
Addressing the Nelson Drive and Red Powell Drive intersection
is a primary issue in the south district. One option is retaining
Nelson Drive as it is but close access to K-15, eliminating the
traffic conflicts. Most likely, this requires a traffic signal at a new
access point to the north. The second option is to retain Red
Powell as it is and reroute Nelson Drive to Johnson Drive.

K-15

Advantages
•
•
•
•

Less expensive
Provides redevelopment opportunities and retains buildings
Eliminates safety risk and illegal movement on Red Powell
Maintains north-south connectivity

Disadvantages
Meadowlark Boulevard

• Reduces the chance of access to K-15 from Red Powell Road
• Could impact businesses dependent from drive-by or foot
traffic

Figure 4-7: Design Alternative Scenario (Nelson Drive & Red Powell
Drive)

END OF REPORT
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1.1

CRASH REVIEW AND DATA ANALYSIS

Crash data from the most recent five years (January 1, 2012 to December 31, 2016) were
requested and obtained from the Kansas Department of Transportation (KDOT) for the K-15
study area. The data for the nine major intersections were reviewed to determine if any patterns
of crashes are present. Table 1 shows the total number of crashes at each intersection for the
last five years. Table 2 shows the severity of the crashes for each intersection.
Table 1 – Crashes at Major Intersections per Year

Intersection
K-15 & Patriot Avenue
K-15 & Red Powell Drive
K-15 & Meadowlark Road
Nelson Drive & Patriot Avenue
Nelson Drive & Red Powell Drive
Nelson Drive & Meadowlark Road
Buckner Street & Patriot Avenue
Buckner Street & Red Powell Drive
Buckner Street & Meadowlark Road
Total:

2012
10
2
4
3
0
5
2
1
3
30

2013
15
1
4
7
0
5
2
1
2
37

2014
18
2
5
4
2
4
3
1
2
41

Crashes*
2015
15
2
3
2
2
3
6
2
5
40

2016
29
2
7
2
1
1
4
1
1
48

Total
87
9
23
18
5
18
17
6
13
196

* The crashes involving drivers under the influence of alcohol were removed from the total crash count at each intersection
Source: Kansas Department of Transportation Crash Data (January 1, 2012 to December 31, 2016)
Table 2 – Severity of Crashes by Intersection

Intersection
K-15 & Patriot Avenue
K-15 & Red Powell Drive
K-15 & Meadowlark Road
Nelson Drive & Patriot Avenue
Nelson Drive & Red Powell Drive
Nelson Drive & Meadowlark Road
Buckner Street & Patriot Avenue
Buckner Street & Red Powell Drive
Buckner Street & Meadowlark Road
Total:

Property Damage Only
63
8
18
16
4
16
11
3
11
150

Crashes*
Injury
24
1
5
2
1
2
6
3
2
46

Fatal
0
0
0
0
0
0
0
0
0
0

* The crashes involving drivers under the influence of alcohol were removed from the total crash count at each intersection
Source: Kansas Department of Transportation Crash Data (January 1, 2012 to December 31, 2016)

Total
87
9
23
18
5
18
17
6
13
196

Of the 197 total crashes at the nine major intersections, 46 (23.5%) resulted in injury, which is
comparable to the 2016 statewide percentage of injury crashes of 21.6%. Table 3 compares the
calculated crash rate to the average and critical crash rate at key intersections within the study
area.
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Table 3 - Comparison of Calculated Crash Rate, Average, and Critical Crash Rate by Intersection

K-15 & Patriot
Avenue
K-15 & Red
Powell Drive
K-15 &
Meadowlark
Road
Nelson Drive &
Patriot Avenue
Nelson Drive &
Red Powell
Drive
Nelson Drive &
Meadowlark
Road
Buckner Street
& Patriot
Avenue
Buckner Street
& Red Powell
Drive
Buckner Street
& Meadowlark
Road

Total
Crashes

2017 PM
Peak Hour
Counts

Estimated
2017
ADT#

Calculated
Crash Rate
(Crashes/TMEV)

Average Crash
Rate
(Crashes/TMEV)

Critical Crash
Rate
(Crashes/TMEV)

87

3,636*

36,360

13.11

10.00

12.36

9

2,542*

25,420

1.94

10.00

12.82

23

2,649*

26,490

4.76

10.00

12.76

18

1,690+

16,900

5.84

10.00

13.46

5

347+

3,470

7.90

10.00

17.63

18

858+

8,580

11.50

10.00

14.85

17

2,192+

21,920

4.25

10.00

13.04

6

1,173+

11,730

2.80

10.00

14.15

13

1,695+

16,950

4.20

10.00

13.45

Source: Crash Data Provided by the Kansas Department of Transportation (January 1, 2012 to December 31, 2016)

Note: * - 2017 PM Peak Hour Counts were projected from a 2010 KDOT TEAP Study along Nelson Drive
+ - PM Peak Hour turning counts collected on Thursday, October 12, 2017
# - Average Daily Traffic (ADT) estimated assuming a K-factor of 0.1
% - Average crash rate for an urban intersection in Kansas is 10 crashes per ten-million entering vehicles (KDOT)

The only intersections with a calculated crash rate above Kansas’s average crash rate for urban
intersections are Nelson Drive & Meadowlark Road and K-15 & Patriot Avenue. Note that Nelson
Drive & Meadowlark Road was just improved in the fall of 2017, per recommendations from the
2010 KDOT Traffic Engineering Assistance Program (TEAP) Study on Nelson Drive, to relocate
the intersection further to the east. The intersection at K-15 & Patriot Avenue is above the
calculated critical crash rate for similar intersections; therefore, the crash rate is statistically
significant above the average.
A detailed review of the crashes at each of the major intersections follows. A comparison of the
crash data from a 2010 TEAP study for Nelson Drive was also performed at the applicable
intersections.
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1.1.1

K-15 & PATRIOT AVENUE

K-15 & Patriot Avenue is a signalized intersection with left-turn lanes on all approaches and
right-turn lanes on the northbound, southbound and westbound approaches (Figure 1). A
signalized railroad crossing is located directly west of the intersection which facilitated the need
for railroad preemption and battery backup at the traffic signal. There were 87 recorded crashes
at this intersection between January 1, 2012 and December 31, 2016, as seen in Table 4.
K-15

Patriot Avenue

Figure 1 – K-15 & Patriot Avenue Signalized Intersection

Source: Google Earth

Table 4 - Types of Crashes theK-15 & Patriot Avenue Intersection

Angle-Side Impact

18

Head On

4

Rear-End

60

Sideswipe: Same Direction

4

Railway Train

1

Grand Total

87

Source: Kansas Department of Transportation Crash Data (January 1, 2012 to December 31, 2016)

Two-thirds (40) of all rear-end collisions occurred in the northbound approach, while a quarter
(15) of all-rear collisions involved westbound traffic. Most of the rear-end collisions occurred
due to drivers either following too closely, driving inattentively, or a combination of both. The
5| P a g e
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rear-end crashes are occurring at a wide range of distances from the intersection, anywhere
from 15 feet to a half mile away.
The posted speed limit on K-15 increases from 45 mph to 55 mph just south of the intersection
with Meadowlark Road. Northbound K-15 drivers past Meadowlark Road sense that they are
leaving the City of Derby. This section of K-15 is in a “transition area” between the rural section
north of Patriot Avenue and the more urban section south of Meadowlark Road. The traffic
signal at K-15 & Patriot Avenue should include “dilemma zone protection” allowing drivers to
either safely travel through the intersection or safely stop when the signal turns yellow. The
signal controller should be reviewed to confirm that “dilemma zone protection” is working
properly, which could account for the high number of rear-end crashes northbound if it is not.
Also, railroad preemption will trigger the yellow light on K-15 when a train is approaching may
circumvent the “dilemma zone protection” for those approaching the intersection.
In general, the angle-side impact collisions occurred either due to left-turning westbound
vehicles failing to yield right of way or northbound/southbound traffic disregarding the traffic
signal and running a red light. The crash involving the train occurred due to the inattention of
a tow-truck operator removing a vehicle after a different collision. See the Appendix for collision
diagrams for this intersection.
1.1.2

K-15 & RED POWELL DRIVE

K-15 & Red Powell Drive is a ¾ access intersection with the following movements allowed: leftturns-in fromnorthbound and southbound K-15; right-in / right-out on Red Powell Drive (Figure
2). An unsignalized railroad crossing is located directly west of the intersection. Nelson Drive,
the eastern frontage road to K-15, is located just east of the highway. As seen in Table 5, there
were a total of nine crashes at the K-15 & Red Powell Drive intersection between January 1, 2012
and December 31, 2016.
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Nelson Drive

K-15

Red Powell Dr.

Figure 2 – K-15 & Red Powell Drive ¾ Access Intersection with Raised Median Islands

Source: Google Earth

Table 5 - Types of Crashes at the K-15 & Red Powell Drive Intersection

Angle-Side Impact

2

Fixed Object

2

Rear-End

2

Sideswipe: Same Direction

2

Backed Into

1

Grand Total

9

Source: Kansas Department of Transportation Crash Data (January 1, 2012 to December 31, 2016)

One of the angle-side impact collisions occurred due to a left-turning northbound vehicle failing
to yield right of way, while the other angle-side impact collision involved a left-turning
southbound vehicle which failed to yield right of way. The two fixed object crashes involved
inattentive drivers. The rear-end collisions involved northbound vehicles following too closely.
The two same-directional sideswipe crashes occurred during improper lane changes in the
northbound lanes. While the collision involving improper backing was caused by a southbound
left-turning vehicle confused by the “Wrong Way” signs.
This intersection has the lowest crash rate of the major intersections within the study area. This
includes nine crashes resulting in one injury crash within the five-year period.
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1.1.3

K-15 & MEADOWLARK ROAD

K-15 & Meadowlark Road is a signalized intersection with left-turn and right-turn lanes on three
approaches (northbound, southbound and westbound) (Figure 3). A signalized railroad crossing
is located directly west of the intersection which facilitated the need for railroad preemption
and battery backup at the traffic signal. There were 23 reported crashes at the intersection
between January 1, 2012 to December 31, 2016 (Table 6).

K-15
Nelson Drive

Meadowlark Road

Figure 3 – K-15 & Meadowlark Road Signalized Intersection

Source: Google Earth

Table 6 - Types of Crashes at the K-15 & Meadowlark Road Intersection

Angle-Side Impact

11

Rear-End

12

Grand Total

23

Source: Kansas Department of Transportation Crash Data (January 1, 2012 to December 31, 2016)

Of the 12 rear-end collisions, nine (75.0%) occurred in the southbound direction, while the other
three (25.0%) occurred in the northbound lanes. Eight (72.7%) of the 11 angle-side impact
crashes occurred due to drivers disregarding the traffic signal. There were an additional three
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southbound rear-end collisions involving drivers under the influence of alcohol which were not
included in the analysis.
1.1.4

NELSON DRIVE & PATRIOT AVENUE

Nelson Drive & Patriot Avenue is an unsignalized intersection with left-turn lanes on Patriot
Avenue (Figure 4). The north leg of the intersection is a driveway to Lowe’s home improvement
store, which is slightly offset. During peak hour conditions, westbound traffic backs up from the
traffic signal at K-15 & Patriot Avenue, which causes issues at this location. A total of 18 recorded
crashes occurred at this intersection between January 1, 2012 and December 31, 2016 (Table 7).

Lowe’s Access

Patriot Avenue

Nelson Drive

Figure 4 – Nelson Drive & Patriot Avenue Unsignalized Intersection

Source: Google Earth

Table 7 - Types of Crashes at the Nelson Drive & Patriot Avenue Intersection

Angle-Side Impact

15

Rear-End

3

Grand Total

18

Source: Kansas Department of Transportation Crash Data (January 1, 2012 to December 31, 2016)

Most of the angle-side impact crashes involved left-turning vehicles failing to yield right of way,
with eight (53.3%) crashes involving northbound left-turners, and four (26.7%) involving
eastbound left-turners. Two of the three rear-end crashes involved northbound vehicles who
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were following too closely. This crash pattern is similar to the pattern identified in 2010 KDOT
TEAP study of Nelson Drive; however, there has been a decrease in the frequency of crashes
since the study occurred.
1.1.5 NELSON DRIVE & RED POWELL DRIVE
Nelson Drive & Red Powell Drive is a right-in/right-out intersection just east of K-15 highway
(Figure 5). Five crashes were reported at this intersection between January 1, 2012 and December
31, 2016 (Table 8).

Nelson Drive

K-15

Red Powell Drive

Figure 5 - Nelson Drive & Red Powell Drive Right-In/Right-Out with Raised Median Islands

Source: Google Earth

Table 8 - Types of Crashes at the Nelson Drive & Red Powell Drive Intersection

Fixed Object

3

Angle-Side Impact

2

Grand Total

5

Source: Kansas Department of Transportation Crash Data (January 1, 2012 to December 31, 2016)

Three of the crashes involved fixed objects, the other two were angle-side impacts involving
right-turning vehicles (all northbound) that fail to yield to through movements on Red Powell
Drive. Two additional northbound fixed object crashes involved drivers “under the influence”
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and therefore were not included in this analysis. Crashes identified as part of the 2010 KDOT
TEAP Study on Nelson Drive contained high frequency angle collisions with other vehicles.
Recommendations were made to convert the intersection to a right-in-right-out with a raised
median, which has improved safety at this location.
1.1.6 NELSON DRIVE & MEADOWLARK ROAD
Nelson Drive & Meadowlark Road is an unsignalized intersection just east of K-15 highway
(Figure 6). A total of 18 reported crashes occurred between January 1, 2012 to December 31, 2016
(Table 9).

Nelson Drive
K-15

Meadowlark Road

Figure 6 - Nelson Drive & Meadowlark Road Unsignalized Intersection

Source: Google Earth

Table 9 - Types of Crashes at the Nelson Drive & Meadowlark Road Intersection

Angle-Side Impact

16

Head On

1

Sideswipe: Same Direction

1

Grand Total

18

Source: Kansas Department of Transportation Crash Data (January 1, 2012 to December 31, 2016)
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Most the angle-side impact crashes involved northbound or southbound through traffic that
failed to yield to through westbound movements. This crash pattern is similar to what was
identified in the 2010 KDOT TEAP Study at Nelson Drive; however, it should be noted the
frequency of crashes has significantly decreased between 2012 and 2016. Local drivers have
mentioned that they avoided this intersection during peak times to avoid the congestion. This
intersection was just improved per recommendations from the 2010 TEAP Study (Figure 7).
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Figure 7 – Nelson Drive & Meadowlark Road Improvement Concept – Completed Fall 2017

Source: KDOT Nelson Drive TEAP Study (2010)
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1.1.7

BUCKNER STREET & PATRIOT AVENUE

Buckner Street & Patriot Avenue is a signalized intersection with left-turn lanes on all
approaches and right-turn lanes on Patriot Avenue (Figure 8). A total of 17 crashes occurred at
the intersection from January 1, 2012 to December 31, 2016 (Table 10).

Patriot Avenue

Buckner Street

Figure 8 – Buckner Street & Patriot Avenue Signalized Intersection

Source: Google Earth

Table 10 - Types of Crashes at the Buckner Street & Patriot Avenue Intersection

Angle-Side Impact

7

Head On

2

Bicycle

1

Sideswipe: Same Direction

1

Rear-End

6

Grand Total

17

Source: Kansas Department of Transportation Crash Data (January 1, 2012 to December 31, 2016)

All the angle-side impacts and head-on collisions turning vehicles failing to yield right of way,
with three involving westbound left-turning vehicles, three crashes involving northbound leftturning vehicles, two involving southbound left-turning vehicles, and two with southbound
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right-turning vehicles.Five (83.3%) of all rear-end collisions at the intersection of Buckner Street
& Patriot Avenue were in the westbound direction, and the other rear-end on the southbound.
1.1.8 BUCKNER STREET & RED POWELL DRIVE
Buckner Street & Red Powell Drive is an unsignalized “T”-intersection (Figure 9). From January
1, 2012 to December 31, 2016, there were a total of six crashes at the intersection (Table 11).

Buckner Street

Red Powell Dr.

Figure 9 – Buckner Street & Red Powell Drive Unsignalized “T” Intersection

Source: Google Earth

Table 11 - Types of Crashes at the Buckner Street & Red Powell Drive Intersection

Angle - Side Impact

3

Backed Into

1

Rear-End

1

Sideswipe: Same Direction

1

Grand Total

6

Source: Kansas Department of Transportation Crash Data (January 1, 2012 to December 31, 2016)

The three angle-side impacts all involved turning vehicles that failed to yield to cross traffic.
The same-directional sideswipe crash occurred as a result of an improper lane change. A crash
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involving a backing vehicle occurred during construction, because the driver thought the road
was closed. The rear-end collision involved an eastbound vehicle following too closely.
1.1.9 BUCKNER STREET & MEADOWLARK ROAD
Buckner Street & Meadowlark Road is a signalized intersection with left-turn lanes on all
approaches (Figure 10). There was a total of 13 crashes reported at the intersection fromJanuary
1, 2012 to December 31, 2016 (Table 12).

Buckner Street

Meadowlark Road

Figure 10 – Buckner Street & Meadowlark Road Signalized Intersection

Source: Google Earth

Table 12 - Types of Crashes at the Buckner Street & Meadowlark Road Intersection

Angle - Side Impact

6

Head On

2

Rear-End

4

Sideswipe: Same Direction

1

Grand Total

13

Source: Kansas Department of Transportation Crash Data (January 1, 2012 to December 31, 2016)
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Two of the angle-side impact crashes involved vehicle malfunctions, while the others were due
to drivers failing to yield or disregarding the traffic signals. The two head-on collisions occurred
due to left-turning drivers failing to yield right of way. Three (75%) of the rear-end collisions
were caused eastbound vehicles following too close.
CONCLUSIONS AND RECOMMENDATIONS
Approximately 23% of the crashes occurring at intersections within the study area, between
January 1, 2012 to December 31, 2016, resulted in injury.
The two intersection with a calculated crash rate above the average crash rate for urban
intersections in Kansas were Nelson Drive & Meadowlark Road and K-15 & Patriot Avenue. Note
that Nelson Drive & Meadowlark Road was just improved in the fall of 2017, per
recommendations from the 2010 KDOT TEAP Study on Nelson Drive, to relocate the intersection
further to the east. The crash rate for the intersection at K-15 & Patriot Avenue was calculated
to be above the critical crash rate for similar intersections in Kansas.
Crash patterns at specific intersections were identified through this analysis, and appropriate
safety recommendations were developed to mitigate those patterns and reduce crash severity
within the study area (Table 13).
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Table 13 – Intersection Crash Patterns and Safety Recommendations

Intersection

Crash Pattern

·
·
K-15 & Patriot Avenue
·

Safety Recommendations
·

Install a 48” x 48” W3-3 “Signal Ahead” symbol sign on
northbound K-15 approximately 0.7 miles in advance of the
signal at Patriot Avenue (prior to any new signal being
installed at the ½ mile point between Meadowlark and
Patriot)

·

Install a 48” x 48” W3-4 “Be Prepared to Stop” sign on
northbound K-15 approximately 0.35 miles in advance of the
signal at Patriot Avenue

·

Coordinated traffic signals on K-15

·

Westbound rear-end collisions
on Patriot Avenue

Review “dilemma zone protection” in signal controller to
confirm it is functioning as designed

·

Eastbound left-turn failure to
yield

Install westbound right-turn auxiliary lane and convert
outside lane to a second through lane

·

Maximize westbound left-turn lane storage with raised
median island on Patriot at Lowe’s access (when Nelson Drive
is relocated to line up with Commerce Drive)

·

Line-up eastbound and westbound left-turn lanes across from
each other to improve sight distance for permitted left-turns

·

Applying retroreflective borders to the back plates of the
traffic signal heads

·

Consider adjusting the posted speed limit on K-15 from just
south of Meadowlark to north of Patriot (spot speed study
would need to be performed by KDOT)

Northbound rear-end collisions
on K-15
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Intersection
K-15 & Red Powell Drive

K-15 & Meadowlark Road

Nelson Drive & Patriot Avenue

Nelson Drive & Red Powell
Drive
Nelson Drive & Meadowlark
Road
Buckner Street & Patriot
Avenue
Buckner Street & Red Powell
Drive
Buckner Street & Meadowlark
Road

Crash Pattern

Safety Recommendations

No pattern

None

·

Southbound rear-end collisions
on K-15

·

Coordinated traffic signals on K-15

·

Northbound left-turn crashes
with eastbound and westbound
vehicles on Patriot Avenue

·

Relocate Nelson Drive to line-up with Commerce Drive

·

Install raised median island on Patriot at Lowe’s access to
convert to right-in/right-out

·

Relocate Nelson Drive to line-up with Johnson Drive to the
east or close access to K-15 from Red Powell Road and
remove raised median at Nelson Drive.

·

Note: Nelson Drive was relocated to the east in 2017 which
will improve safety at this new intersection.

·

As left-turn and opposing volumes continue to increase,
consider converting the left-turn phasing on all approaches
from Protected-Permitted to Protected-Only.

·

Eastbound left-turn crashes with
westbound vehicles on Patriot
Avenue

·

Northbound Nelson Drive fixed
object crashes (minor pattern)

No pattern
·

Left-turn crashes involving
failure to yield during the
Permitted left-turn phase

No pattern

None

No pattern

None
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1 TRAFFIC ANALYSIS
This study will provide capacity analysis results for the following scenarios:
— Existing Conditions (existing road network with existing traffic volumes)
— 2017 Build Option A (proposed network improvements included in Concept Option 1 & 2
with existing traffic volumes and generated trips)
— 2017 Build Option B (proposed network improvements included in Concept Option 3 & 4
with existing traffic volumes and generated trips)
— 2017 Build Option C (proposed network improvements included in Concept Option 1 & 2
except for the new access point at the half-mile point between Patriot Street & Red Powell
Drive with existing traffic volumes and generated trips)
— 2037 No Build (existing road network with future 20-year traffic volume projections,
including generated trips from developments)
— 2037 Build Option A (proposed network improvements included in Concept Option 1 & 2
with future 20-year traffic volume projections, including generated trips from
developments)
— 2037 Build Option B (proposed network improvements included in Concept Option 3 & 4
with future 20-year traffic volume projections, including generated trips from
developments)
— 2037 Build Option C (proposed network improvements included in Concept Option 1 & 2
except for the new access point at the half-mile point between Patriot Street & Red Powell
Drive with future 20-year traffic volume projections, including generated trips from
developments)
Build Options A, B, and C all provide improvements to the safety and accessibility of the K-15
study area, which involves the following changes:
— Options A and C realign Nelson Drive align with Johnson Drive near Red Powell Drive, while
maintaining the right-in/right-out access at the K-15 & Red Powell Drive intersection
— Option B removes access to K-15 from Red Powell Drive while keeping Nelson Drive adjacent
to K-15
— All options realign Nelson Drive to align with Commerce Drive at Patriot Avenue
— Options A, B, and C propose the installation of a raised median island along Patriot Avenue
in front of the Lowe’s access to eliminate left-turns in and out for improved safety and traffic
operations
— Options A and B add a new signalized intersection on K-15 connecting to Nelson Drive
halfway between Patriot Avenue and Meadowlark Road (approximately half-mile spacing).
— Options A and B also close the southbound left-turn lane at Red Powell Drive (northbound
left-turns into the residential neighborhood west of K-15 will still be allowed)
— Option C maintains both southbound and northbound left-turns at Red Powell Drive.
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These recommended improvements are beneficial to the traveling public for the following
reasons:
- Allow for an increase in storage and vehicle capacity for the minor street movements
- Improve connectivity within the study area especially along Nelson Drive
- Reduce crashes (by limiting conflict points)
- Improving pedestrian/bicycle safety
- Maintaining reasonable access to businesses within the study area.

1.1

EXISTING TRAFFIC (2017 VOLUMES)

On Thursday October 12, 2017, a group of City of Derby and WSP employees collected manual
PM peak (4:00 to 6:00 p.m.) hour turning movements for all intersection within the study area
that are not along K-15, which included the following intersections:
—
—
—
—
—
—
—
—

Nelson Drive & Patriot Street
Commerce Drive & Patriot Street
Buckner Street & Patriot Street
Nelson Drive & Red Powell Road
Johnson Drive & Red Powell Road
Buckner Street & Red Powell Road
Nelson Drive & Meadowlark Lane
Buckner Street & Meadowlark Lane

For the intersections along K-15, manual traffic counts from the 2010 TEAP study performed by
TransSystems were transformed into 2017 volumes. Based on historic aerials in Google Earth, it
appears that no major developments have occurred within or near the study area since 2010.
Therefore, an annual 2% compound traffic growth was utilized to grow the 2010 traffic counts
to 2017 volumes. Figure 1 shows the balanced PM peak hour (4:45 pm -5:45 pm) counts for the
study area. Figure 2 through Figure 4 show the turning movements redistributed for Options A,
B, and C, respectively. It is important to note that the only intersections included in the analysis
were the intersections where traffic counts were collected, or estimated based on the
TransSystems TEAP study. Any other driveway or access point to local streets were assumed to
have a negligible effect on the overall network.
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Figure 1 – 2017 PM Peak Turning Movement Traffic Volumes (Existing Conditions)
5| P a g e

31

Figure 2 - 2017 PM Peak Turning Movement Traffic Volumes (Option A)
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Figure 3 - 2017 PM Peak Turning Movement Traffic Volumes (Option B)
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Figure 4 - 2017 PM Peak Turning Movement Traffic Volumes (Option C)
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1.2

PROJECTED TRAFFIC (2037 VOLUMES)

1.2.1

TRIP GENERATION

It is anticipated that a new Menards home improvement store development will be constructed
on a portion of the open land in the northeastern quadrant of the study area within the next few
years (by 2020). Six empty lots adjacent to Menards will likely be developed within the next 20
years. Since these developments will generate traffic once constructed, the Institute of
Transportation Engineers’ Trip Generation Manual was used to estimate the trips generated by the
developments for the PM peak hour (Institute of Transportation Engineers, 2012). Table 1
describes the projected trips generated by the Menards home improvement store and the
assumed land uses. It is important to note the land use described below were generically
assumed based on parcel size and the surrounding existing land uses, and that besides the
Menards, there are no planned developments.
Table 1 – Trips Generated by Possible Future Developments

Trips Generated by Menards and Adjacent Lots
Land Use
Home Improvement Superstore
Pass-By Trips
Warehousing
Pass-By Trips
Pharmacy/Drug. w/o DriveThrough Window
Pass-By Trips
Gasoline/Service Station with
Convenience Market
Pass-By Trips
High Turnover/Sit Down Rest.
Pass-By Trips
Specialty Retail
Pass-By Trips
Fast Food w/ Drive Thru
Pass-By Trips
Total Trips
Total Pass-By Trips
Total External Trips

ITE Land
Use
Code

Generation
Variable

862
48%
150
0%

sq. ft.
140,000
Acres
1.5
G.L.A.

880

13,000

53%

Pumps

945
56%
932
43%
826
0%
934
50%

12
G.L.A.
6,000
G.L.A.
15,000
G.L.A.
4,500

Daily

P.M. Peak Hour

Total

In

Out

4,304

327

86

13

-

83
77
5
-

87
80
8
-

109

25

26

58

28

30

1,953

164

36

36

763

58

92

665

41

2,233

130

11,175

1,239
397
842

46
20
15
18
34
34
421
200
221

46
13
10
23
31
31
421
197
224

1,171

11,175

157

25
-

65
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1.2.2 TRIP DISTRIBUTION AND ASSIGNMENT
The generated and pass-by trips for all land uses in Table 1 were distributed throughout the
study area assuming a 50-50 distribution of vehicles entering and exiting the access points on
Patriot Street and Buckner Street seen in the Menards site plan. The expected distribution of the
site-generated and pass-by trips throughout the network are shown in Figure 5. The roadway
network in 2037 shown in Figure 5 assumes that the north end of Nelson Drive would realign to
intersect Patriot Avenue at Commerce Drive which would then be signalized.
Pass-by trips are vehicles that are already on the road network within the area and will travel
to the new development on their way to or from another location. Pass-by trips for the fast food
restaurants, gas station and shopping centers will include drivers traveling along Patriot Street
and Buckner Street who decide to visit one or more of these developments before continuing
along their original path. The percentage of generated trips which are pass-by trips were
estimated using ITE’s Trip Generation Manual and are shown in Table 1 (Institute of
Transportation Engineers, 2012).These trips will be removed from their original route based on
the existing trip distribution patterns on throughout the network, and be rerouted into the
development before continuing back on to their original route.
An annual growth rate of 2% per year was also used to estimate the background traffic growth
within the study area. This growth rate is a general, conservative assumption used for Traffic
Impact Studies in southcentral Kansas. The generated trips and projected annual traffic growth
were applied and balanced to estimate 2037 PM peak hour volumes for the following options: No
Build, Options A, B, and C. The projected traffic volumes for each build option in 2037 are shown
in Figure 6 through Figure 9. It should be noted that the 2037 volumes used in these models are
based on the full development of the seven sites and a relatively aggressive background growth
within the study area, and may take more than 20 years to reach the 2037 volume projections.
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Figure 5 – 2037 Site Generated and Pass-By Trips Distribution
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Figure 6 -2037 PM Peak Turning Movement Traffic Volumes (No Build Option)
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Figure 7 - 2037 PM Peak Turning Movement Traffic Volumes (Option A)
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Figure 8 -2037 PM Peak Turning Movement Traffic Volumes (Option B)
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Figure 9 - 2037 PM Peak Turning Movement Traffic Volumes (Option C)
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1.3

TRAFFIC SIGNAL WARRANTS

There are nine traffic signal warrants used to assist with the justification of installing a new, or
keeping an existing, traffic signal at an intersection. The warrants are listed in the Manual of
Uniform Traffic Control Devices (MUTCD). The most commonly analyzed warrants are Warrant 1
(8-Hour Vehicular Volume), Warrant 2 (4-Hour Vehicular volume) and Warrant 3 (Peak Hour).
The MUTCD provides guidance on this topic, stating in section 4C.01, “The satisfaction of a traffic
signal warrant or warrant shall not in itself require the installation of a traffic control signal.”
Since 24-hour turning movement traffic counts were neither collected nor available at the
intersections; the Warrant 3 (Peak Hour) was utilized for the analysis of each intersection.
Warrant 3 is intended for use at locations where traffic conditions are such that for a minimum
of one hour of an average day, the minor street traffic suffers undue delay when entering or
crossing the major street.
Warrant 3 is met when the plotted point representing the vehicles per hour on the major street
(total of both approaches) and the corresponding vehicles per hour on the higher-volume
minor-street approach (one direction only) for one hour (any four consecutive 15-minute
periods) of an average day falls above the applicable curve in Figure 10 (Figure 4C-4 in the
MUTCD) for the existing combination of approach lanes.
Figure 4C-4 in the MUTCD may be used for Warrant 3 when the following conditions are met:
“If the posted or statutory speed limit or the 85th-percentile speed on the major street exceeds 40 mph, or
if the intersection lies within the built-up area of an isolated community having a population of less than
10,000, Figure 4C-4 may be used in place of Figure 4C-3 to evaluate the criteria in the second category of the
Standard”. (Federal Highway Administration, 2009, p. 439).
The posted speed limit on K-15 near the proposed new half-mile access to Nelson Drive between
Patriot Avenue and Meadowlark Road is 55 mph. The posted speed limit on Patriot Avenue near
the proposed realignment of Nelson Drive to align with Commerce Drive is 45 mph. Therefore,
the reduced volumes Warrants may be used in this study.
Per the MUTCD, engineering judgment and rationale should be used in applying signal warrants
to cases where approaches consist of auxiliary lanes (left or right-turn lanes).
“For a street approach with one through/left-turn lane plus a right turn lane, the degree of conflict of the
minor-street right-turn traffic with traffic on the major street should be considered. Thus, right-turn traffic
should not be included in the minor street volume if the movement enters the major street with minimal
conflict. The approach should be evaluated as a one-lane approach with only the traffic volume in the
through/left-turn lane considered”. (Federal Highway Administration, 2009, p. 439).
We will assume that 75% of the right-turns fromthe minor street approaches will be able to turn
right with minimal conflict. This is a conservative assumption based on right-turning traffic
being able to identify adequate gaps on northbound K-15 during the PM peak. That leaves 25%
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of the right-turns from the minor street approach that will utilize the traffic signal before
making their turn (included in the analysis).
Table 2 shows the volumes used for 2017 Option A and 2017 Option B at the proposed half-mile
access on K-15 to Nelson Drive. It also includes the volumes used for the 2037 Option A/B at
Nelson/Commerce Drive & Patriot Avenue.
Table 2 – Major and Minor Street Volumes for Warrant 3 Analysis

Proposed Half-Mile Access on K-15 to
Nelson Drive
Major Street Volume
Minor Street Higher-Volume

Note:

Nelson/Commerce
Drive & Patriot Avenue

2017 Option A (vpd)

2017 Option B (vpd)

2037 Option A/B (vpd)

2403+
106*

2399+
120*

3585+
225*

+ - Includes all approaching traffic on the major roadway (in both directions)
* - 25% of the right-turns from the highest minor street approach included in the analysis

Utilizing Figure 10 for both Option A and Option B at the new half mile access on K-15 to Nelson
Drive, the peak-hour warrant is met with the assumed 2017 volumes. The realigned intersection
at Nelson/Commerce Drive & Patriot Avenue also meets the Peak Hour Warrant with projected
2037 traffic volumes.

Figure 10 - Figure 4C-4 for Warrant 3, Peak Hour (70% Factor)

Source: MUTCD, 2009
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The concept of requesting a break-in-access from the Kansas Department of Transportation
(KDOT), near the half-mile point on K-15 to Nelson Drive between Meadowlark Road and Patriot
Avenue, and installing a new traffic signal needs careful consideration. This concept includes
restricting southbound left-turns at K-15 & Red Powell Road, located approximately one
quarter-mile south of the requested new access, and allowing those southbound left-turns to be
made at a signalized intersection. In addition, access to K-15 from Red Powell Road would also
be limited to either right-in/right-out access from the east or no access.
Per KDOT’s Access Management Plan (2013 Edition), K-15 is considered a “Partial Access Control
– 2” route Figure 11 this route designation is defined as “This classification applies to highways that
may be built as expressways or major urban streets but are not intended to allow for future upgrade to a
freeway. Projects may allow for future interchanges at selected locations. New access will be limited to
public roads only”.

K-15 Study Area

Figure 11 – KDOT District Five, Area Five Route Access Control Designation Map

Source: KDOT Access Management Plan (2013), Page 8-50
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Regarding access spacing for signalized intersections, KDOT’s Access Management Policy says:
“Signalized access spacing criteria is dependent on the traffic signal cycle length and the posted speed limit
which will provide an acceptable progression of traffic along the highway route. The installation of a traffic
signal introduces stopping and starting at points along the main corridor. These introduced delays can
result in extended queues if the traffic signals along the corridor are not synchronized. Design of wellmanaged traffic signal spacing should consider the corridor operating speed, left-turn treatments and
timing, roadway functional classification and purpose, and adequate queue storage provisions.
Table 4-7 provides recommended distances between signalized intersections based on speed limits and
signal cycle lengths. Where adjacent signals have different cycle lengths, the higher cycle length should be
used. Signalized intersection spacing criteria less than those shown may be permitted, but they will
potentially lower the maximum capacity of the roadway. Where the spacing cannot be met, capacity
analyses should be run to determine the amount of capacity loss due to the reduced spacing. This
information will be used by KDOT in making decisions on where signalized intersections may be permitted”.
Table 3 shows that the optimal spacing between traffic signals with a posted speed limit of 55
mph and a cycle length of 90 seconds (which is approximately what we have with the adjacent
signals on K-15) is approximately 3,630 ft. This distance is more than the available distance we
have with our concepts (approximately 2,500 ft); however, KDOT currently has an ITS project
under design along the K-15 corridor, fromUS-54 in Wichita to within the City of Derby, to install
communications technology with the goal of traffic signal coordination to improve traffic flow
and safety. This proposed new traffic signal is located along this corridor. Also, with planned
development within the study area projected to increase, and the proposed access changes along
this section of K-15, drivers will start to slow down making it possible to decrease the posted
speed limit to 50 mph in the future.
Table 3 – Signalized Intersection Spacing Criteria for Various Speeds and Cycle Lengths

Source: KDOT Access Management Plan (2013), Table 4-7, Page 4-19
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Potential benefits of the proposed new signalized access include:
- Improved access to Nelson Drive from K-15 at a location that serves both the industrial
and commercial developments within the K-15 study area
- Ability to turn left from the study area to proceed south on K-15 at the mid-point
between Patriot Avenue and Meadowlark Road
- Reduce some southbound left-turning traffic currently occurring at K-15 & Patriot
Avenue to occur at this new signalized intersection.
- Improved economic activity within the K-15 study area for both commercial and
industrial developments (existing and future)
- Signalized crossing for pedestrians and bicyclists on the proposed shared-use path in the
proposed “greenway” area east of K-15
- Proposed signal would be coordinated with the adjacent traffic signals on K-15 to
maximize through traffic while still accommodating turning traffic
- Reduced potential for high speed crashes involving unsignalized left-turns from
southbound K-15 to Red Powell Drive
- Potential for drivers to reduce their speed on this section of K-15 with the addition of a
traffic signal and the increased development within the study area, which improves
overall safety on the highway.
Potential drawbacks from the proposed new signalized access include:
- Lost green-time along the K-15 corridor resulting in some lost capacity
- Increased rear-end crashes on K-15
- Financial impacts of ongoing traffic signal maintenance (maintained by SG County)
The City of Derby is currently operating under a K-15 City Connecting Link Resolution with KDOT
dated April 1, 1997. This includes payment by KDOT to the City in the amount of $2,000 per lane
mile (per year) to maintain approximately 8.472 lane miles of K-15 within the City Limits of
Derby (see Appendix). The current north City Limits of Derby intersects K-15 at approximately
1,083 ft south of the intersection with Meadowlark Road. The City of Derby may want to consider
annexing the K-15 highway further north to Patriot Avenue to include the section of K-15
between Patriot Avenue and Meadowlark Road in the City Connecting Link Resolution.
A traffic signal is recommended as the preferred method of traffic control at the new proposed
access to K-15 as a result of the traffic signal warrant analysis, capacity analysis and safety
analysis performed in support of this study. It is recommended that the City of Derby make an
official request to KDOT for a break-in-access on K-15 to the east connecting to a relocated
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Nelson Drive, at approximately one half-mile between Patriot Avenue and Meadowlark Road, as
a signalized intersection. This traffic signal would be coordinated with the two adjacent signals
on K-15 to maximize through traffic while providing the appropriate signalized turning
movements. This includes the changes already discussed at K-15 & Red Powell Road.

1.4

CAPACITY AND LEVEL OF SERVICE

Trafficware’s Synchro version 9 was used to analyze the Level of Service (LOS) for the PM peak
hour for Existing Conditions, 2037 No Build and the 2017/2037 Build Options A, B and C. LOS is a
tool from the 2010 Highway Capacity Manual (HCM) used to describe the conditions of the
roadway from a driver’s viewpoint using a rating scale of A through F. LOS A represents little to
no delay for drivers while LOS F represents long delays and a breakdown of the facility’s
functionality. The LOS is based on the amount of delay experienced by drivers traveling along
the roadway through an intersection. The LOS criteria for signalized and unsignalized
intersections in the 2010 Highway Capacity Manual, and are given in Table 4 and Table 5,
respectively. In the next section, there is a table comparing the capacity for each scenario.
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Table 4 - Level of Service for Signalized Intersections Based on Control Delay

Average Control

Level

of
Service
A

Description
Operations with very low control delay occurring
with favorable progression and/or short cycle

Delay Per
Vehicle
(seconds)
£ 10 .0

lengths.
Operations with low control delay occurring

B

C

D

with good progression and/or short cycle
lengths.
Operations with average control delays resulting
from fair progression and/or longer cycle
lengths. Individual cycle failures begin to
appear.
Operations with longer control delays due to a
combination of unfavorable progression, long
cycle lengths, or high V/C ratios. Many vehicles

> 10 .0 and £ 20 .0

> 20 .0 and £ 35.0

> 35.0 and £ 55.0

stop and individual cycle failures are noticeable.
Operations with high control delay values
E

indicating poor progression, long cycle lengths,
and high V/C ratios. Individual cycle failures are
frequent occurrences. This is considered to be

> 55.0 and £ 80 .0

the limit of acceptable delay.
F

Operation with control delays unacceptable to
most drivers occurring due to oversaturation,
poor progression, or very long cycle lengths.

> 80 .0

Source: 2010 Highway Capacity Manual
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Table 5 - Level of Service for Unsignalized Intersections Based on Control Delay

Level of

Description

Service
A

Little or no delay.

Average Stopped
Delay Per Vehicle
(seconds)
£ 10 .0

B

Short traffic delays.

> 10 .0 and £ 15.0

C

Average traffic delays.

> 15.0 and £ 25.0

D

Long traffic delays.

> 25.0 and £ 35.0

Very long traffic delays.

> 35.0 and £ 50 .0

E
F

Demand exceeds capacity resulting in extreme
delays and queuing.

> 50 .0

Source: 2010 Highway Capacity Manual

1.4.1 EXISTING NETWORK (2017)
The network of all arterial and collector streets within the study area was analyzed using
Synchro version 9. Traffic signal timing plans were assumed based on clearance interval needs,
given roadway widths and posted speed limits. The existing lane configurations, traffic sensing
devices, and signing at the intersections were also used to determine the phasing for left-turns
at each signal. Traffic signal phases were not optimized based on specific traffic volumes which
was beyond the scope of this project. Figure 12 summarizes the existing LOS within the study
network during the PM peak hour and shows the average queue lengths for the intersections as
reported by the Synchro outputs. Since one full vehicle queue length is approximately 25 feet
long the queues were rounded to the nearest full vehicle length.
All the intersections have an acceptable overall LOS for existing conditions. The intersection at
K-15 & Patriot Avenue is currently operating with a LOS of a “D,” which means the intersection
is operating near capacity during the PM peak hour. This intersection will require some
operational improvements to accommodate future traffic volumes.
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Figure 12 – Existing Conditions PM Peak Hour Movements, Intersection LOS, and 95 th Percentile Queues
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1.4.2 NO BUILD (2037)
The 2037 No Build scenario assumes that the Menards home improvement store and all the
adjacent lots have been fully developed. The addition of access points connecting the lots to
Patriot Avenue and Buckner Street are the only change to the future network. Figure 13 provides
the overview of the LOS, average queues, and movements for the No Build option. The
southbound, westbound, and northbound left-turn lanes for the intersection at K-15 & Patriot
Avenue were increased from single to dual left-turn lanes to maintain an acceptable LOS. All
intersections, except the intersection of Nelson Drive & Patriot Avenue, have an overall
acceptable LOS for existing conditions for a 20-year model.
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Figure 13 – 2037 No Build PM Peak Hour Movements, Intersection LOS, and 95 th Percentile Queues
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1.4.3 BUILD OPTION A (2017)
Build Option A realigns the east frontage road, Nelson Drive, to meet with Commerce Drive from
the south at Patriot Avenue (STOP control). Nelson Drive also realigns with Johnson Drive at Red
Powell Road. A new intersection is added along K-15 at approximately the half-mile point
between Patriot Avenue and Meadowlark Road while the southbound left-turn lane at Red
Powell Road is closed. This new half-mile roadway does not connect with Tall Tree Road east of
the Walmart development. However, there is a proposed pedestrian/bike trail to provide access
to the neighborhood. Figure 14 summarizes the LOS and average queuing for the study network
in 2017 under Option A. All intersections have an overall acceptable LOS under the 2017 Build
Option A scenario. The LOS and queues in Option A are very close to the results of the existing
conditions analysis. The proposed single-lane roundabout at Nelson Drive & the new half-mile
road operates at a LOS A with minimal queueing.
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Figure 14 – 2017 Option A PM Peak Hour Movements, Intersection LOS, and 95 th Percentile Queues
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1.4.4 BUILD OPTION A (2037)
The LOS, average queues, and movements for the 2037 Option A are shown in Figure 15. To
provide an acceptable LOS, dual left-turn lanes were assumed for the southbound, westbound,
and northbound approaches of the K-15 & Patriot Avenue intersection. The realigned
intersection of Nelson Drive & Patriot Avenue was signalized due to increased traffic.
All intersections have an overall acceptable LOS under the 2037 Build Option A scenario. The
signalization of the realigned intersection of Nelson Drive & Patriot Avenue (lining up with
Commerce Drive) improved the intersection LOS from the 2037 No Build scenario from a LOS F
to a LOS D; however, the operations of the rest of the network is equitable to the No Build
operations. At the proposed new intersection on K-15 to Nelson Drive, at the half-mile point
between Patriot Avenue and Meadowlark Road, the expected queues are relatively low and the
intersection is expected to accommodate the projected 2037 traffic. The proposed single-lane
roundabout at Nelson Drive & the new half-mile road operates at a LOS A.
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Figure 15 - 2037 Option A PM Peak Hour Movements, Intersection LOS, and 95 th Percentile Queues
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1.4.5 BUILD OPTION B (2017)
Build Option B keeps Nelson Drive as a frontage road along the east side of K-15; however, the
access to K-15 off Red Powell Drive is removed. Approximately halfway between Patriot Avenue
and Meadowlark Road, a proposed new signalized intersection is installed, while the southbound
left-turns at K-15 & Red Powell Drive are removed. The LOS and average queuing for Option B
(2017) are found in Figure 16.
All intersections have an overall acceptable LOS under the 2017 Build Option B scenario. The LOS
and queues in Option B (2017) are like both Option A (2017) and the existing conditions analysis.
The proposed single-lane roundabout at Nelson Drive & the new half-mile road operates at a LOS
A with minimal queuing.
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Figure 16 - 2017 Option B PM Peak Hour Movements, Intersection LOS, and 95 th Percentile Queues
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1.4.6 BUILD OPTION B (2037)
Figure 17 shows the average queuing and LOS for the future model of Option B (2037). Again,
dual left-turn lanes were assumed for the southbound, westbound, and northbound approaches
of the K-15 & Patriot Avenue intersection to attain an acceptable LOS. A traffic signal was
installed at the realigned Nelson Drive & Patriot Avenue due to increased traffic.
All intersections have an overall acceptable LOS under the 2037 Build Option B scenario. The
signalization of the realigned intersection of Nelson Drive & Patriot Avenue (lining up with
Commerce Drive) improved the intersection LOS from the 2037 No Build scenario from a LOS F
to a LOS E; however, the operations of the rest of the network is equitable to the No Build
operations. At the proposed new intersection on K-15 to Nelson Drive, at the half-mile point
between Patriot Avenue and Meadowlark Road, the expected queues are relatively low and the
intersection is expected to accommodate the projected 2037 traffic. The proposed single-lane
roundabout at Nelson Drive & the new half-mile road operates at a LOS A.
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Figure 17 - 2037 Option B PM Peak Hour Movements, Intersection LOS, and 95 th Percentile Queues
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1.4.7 BUILD OPTION C (2017)
Much like Build Option A, Build Option C realigns Nelson Drive, to meet with Commerce Drive
from the south at Patriot Avenue as a two-way STOP controlled intersection. Johnson Drive and
Red Powell Road meet as a four-way STOP controlled intersection. However, this build option
does not include the new intersection along K-15 at the half-mile point between Patriot Avenue
and Meadowlark Road. Build Option C also continues to allow both northbound and southbound
left-turns at Red Powell Drive off K-15. The LOS and average queuing for the Option C study
network in 2017 is summarized in Figure 18. All intersections have an overall acceptable LOS
under the 2017 Build Option C scenario. The queuing and LOS are not significantly different than
either the existing conditions or 2017 models for Build Options A and B.
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Figure 18 - 2017 Option C PM Peak Hour Movements, Intersection LOS, and 95 th Percentile Queues
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1.4.8 BUILD OPTION C (2037)
The LOS, average queues, and movements for the 2037 Option C are shown in Figure 19. To
provide an acceptable LOS, dual left-turn lanes were assumed for the southbound, westbound,
and northbound approaches of the K-15 & Patriot Avenue intersection. Again, the intersection
at Nelson Drive & Patriot Avenue was signalized due to accommodate the increased traffic. The
realigned intersection at Nelson Drive & Meadowlark Road (lining up with Commercial Drive)
was also signalized to maintain an acceptable LOS.
All intersections have an overall acceptable LOS under the 2037 Build Option C scenario. The
signalization of the realigned intersection at Nelson Drive & Patriot Avenue and Nelson Drive &
Meadowlark Road improved the LOS from the 2037 No Build scenario. However, the operations
for the rest of the network is like the No Build operations.
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Figure 19 - 2037 Option C PM Peak Hour Movements, Intersection LOS, and 95 th Percentile Queues
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1.5

CONCLUSIONS AND RECOMMENDATIONS

The level of service (LOS) frequency for each signalized and unsignalized intersection is
compared in Table 6 for 2017 and 2037 scenarios of Options A, B, C, and the No Build. All the
options operate at acceptable level of service for both 2017 and 2037, and there are only minor
operational differences between each. However, Option A provides the best connectivity to K15, improved circulation within the study area and improved access to local businesses while
maintaining acceptable level of services at the intersections within the study area. Therefore,
Option A is our preferred alternative as a result of this analysis.
Table 6 – Comparison of the LOS for the PM Peak hour for the 2017 and 2037 Scenarios

2017
Signalized LOS
Frequency
A
B
C
D
E
F
Unsignalized LOS
Frequency
A
B
C
D
E
F

2037

Existing

Option A

Option B

Option C

0
0
3
1
0
0

1
1
2
1
0
0

1
1
2
1
0
0

0
0
3
1
0
0

Existing

Option A

Option B

Option C

6
1
0
0
0
0

7
2
0
0
0
0

7
2
0
0
0
0

7
1
1
0
0
0

No
Build
0
0
2
0
2
0
No
Build
4
2
1
0
1
1

Option A

Option B

Option C

0
0
1
4
1
0

0
1
1
2
2
0

1
1
0
2
2
0

Option A

Option B

Option C

4
2
1
1
0
0

4
3
1
0
0
0

4
1
2
0
0
0
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