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1.0 Introduction and Objectives 
 
The City of Gardner initiated a Transportation Master Plan (TMP) to assess the current and future 
transportation needs within the community and recommend potential near-term and long-term 
improvements to address those needs. The primary focus of the master plan is the roadway network; 
however, other transportation modes are also addressed in a general manner.  The plan is based on 
detailed technical analysis as well as public and stakeholder input.   
 
The City’s Comprehensive 
Plan (March, 2008) lays forth a 
set of policies, a subset of 
which relate to transportation.  
Figure 1-1 excerpts and 
slightly reorganizes these 
policies from the Plan.  
Policies 3.1 and 3.2 apply to 
“Public and Semi-Public Land 
Use”; these generally can be 
considered citywide policies.   
 
The table at bottom right 
summarizes the remaining 
transportation policies, 
grouped by land-use type.  The 
Comprehensive Plan contains 
more detail on the policies for 
each category, but the tabular 
form here serves to summarize.  
The order presented in the 
table generally indicates the 
policy’s relevance to the TMP: 
capacity and circulation are the 
primary concerns of this 
document, while “smaller 
picture” items such as parking 
or truck loading in commercial 
areas are much less 
emphasized. 
 
Note that Policy 3.1.d refers to 
the Future Development Plan, 
which, while primarily focused 
on land use, also designates 
existing and future roadways 
by functional class.  The 
primary objective of the TMP 
is to provide a technical 
underpinning for the future 
transportation network of 

Figure 1-1: Transportation Policies in the Gardner Comprehensive 
Plan 

 
 
Citywide Goal: Promote a transportation system which provides or improves access and 
circulation throughout the city. 
 
Policy 3.1  Maintain and Expand the Street Network by: 

a. Maintaining the infrastructure 

b. Increasing system capacity where necessary and appropriate 

c. Making improvements to connecting streets 

d. Constructing new thoroughfare and collector streets generally in conformance with 
the corridors shown on the Future Development Plan 

 
Policy 3.2  Enhance Public Safety through: 

a. The use of common drives and internal access between compatible properties to 
minimize conflict points and direct access off of public streets. 

b. Alignment of driveway locations with existing or proposed driveways on the opposite 
side of the street in office, commercial and industrial developments. 

c. The use of tee intersections at collector-collector junctions, in the interior of 
sections, with appropriate offsetting to help minimize the need for future traffic 
regulation and enforcement. 

d. The alignment of collector streets with major thoroughfares to form standard four-
legged intersections in order to limit the disruption of traffic movement and facilitate 
signalization. 

e. Linking of residential developments to maintain an integrated street system and 
assure prompt emergency access. 

 
 
Policies Related to Specific Land-Use Types 
 

 
 

Residential Commercial Office/ 
Industrial 

Avoid Exceeding Street Capacity • • • 
Provide Vehicular Circulation •  • 
Avoid Diversion of Traffic • •  
Limit Access • • • 
Ensure Adequate Ingress and Egress • • • 
Avoid Pedestrian and Vehicular Conflicts  •  
Provide Pedestrian Access •   
Encourage Pedestrian Access  •  
Ensure Adequate Truck Loading/Maneuvering Areas   • 
Encourage Convenient Parking   • • 
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Gardner, and therefore the TMP will also be an important reference for the Comprehensive Plan and the 
Future Development Plan.  This idea emphasizes the concept that the TMP and Comprehensive Plan are 
inextricably linked, as the TMP serves as a “fleshing out” of many of the transportation goals and policies 
of the Comprehensive Plan.   
 
As the Comprehensive Plan notes: 
 

Kansas Planning and Zoning Statues authorize the city to establish an official map designating 
major streets (K.S.A. 12-756). The Major Street Map serves several purposes: 
 
• It designates streets by their “functional classification”, a description of the purpose each type of 

street is supposed to serve. 

• By adopting the Major Street Map, the city is granted authority to establish rights-of-way and 
setback requirements for each type of street thereby allowing the establishment of criteria for 
Subdivision Regulations for dedication of right-of-ways as a requirement of development. 

 
An important function of the TMP is to support Gardner’s state-conveyed authority by providing a 
functional classification map, developed through data-driven analysis and citizen input. 
 
The TMP development process has generally had the following objectives: 
 
• Develop an overview of Gardner’s existing transportation system and how well it currently operates. 

• Based on expected future growth in Gardner, identify and prioritize near- and long-term 
transportation needs. 

• Examine existing City policies (formal and informal) regarding transportation, and recommend 
modifications and additions where necessary.  This includes developing a formal citywide access 
management policy and traffic study guidelines. 

• Provide guidance on potential new approaches to funding and financing of transportation 
improvements within Gardner. 

• Involve city staff, elected officials, and the public in shaping the TMP. 
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2.0 Study Area and Planning Context 
 

2.1 Study Area 
The Transportation Master Plan addresses the 
area illustrated in Figure 2-1.  The area shown 
is generally bounded by 207th Street on the 
south, Sunflower Road on the west, 143rd 
Street on the north, and Hedge Lane on the 
east.  This area encompasses the current city 
limits, potential future annexation areas (as 
shown in the City’s Future Land Use Map), 
and an additional buffer area for traffic 
forecasting purposes.  
 
 
 
 

2.2 Historic Growth 
The City of Gardner has grown 
considerably over the last 18 
years both in terms of 
population and built space. As 
shown in Figure 2-2, the 
estimated 2008 population in 
Gardner is more than five times 
what it was in 1990. This 
dramatic increase makes 
Gardner one of the fastest 
growing cities in Kansas. The 
number of housing units has 
also increased substantially, 
with an average of nearly 300 
new units being constructed 
each year between 1990 and 
2007.  
 
Non-residential development has also been significant. For example, in 2006 a new Super Wal*Mart store 
opened to the southwest of Santa Fe Road and Cedar Niles Road. New retail/commercial space has also 
opened within the last several years east of Moonlight Road in the vicinity of Lincoln Lane. Other new 
non-residential development includes the new Pioneer Ridge Middle School and Celebration Park, both 
on Kill Creek Road.  The New Century Air Center has also attracted new development and employment.   
  
Infrastructure improvements have been undertaken to keep pace with this ongoing development.  Sewer 
and water system expansions have taken place in conjunction with the new residential subdivisions.  New 
local and collector roadways have also been constructed with the new residential and commercial 

Figure 2-1: Master Plan Study Area 

Figure 2-2: Gardner Population Growth & Housing Development 
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development.  This includes sections of road such as Kill Creek Road between 167th Street and 159th 
Street, and North Stone Creek Drive between East Lincoln Lane and New Century Parkway.   
 
Gardner’s growth has also resulted in higher traffic volumes 
on area roadways.  For example, Figure 2-3 illustrates 
historical traffic growth on US-56. A significant increase can 
be seen on the section between downtown and I-35.  Although 
traffic on this section did not increase as dramatically as the 
population between 1990 and 2008, it did more than double. 
 
Therefore, while roadway improvements have been completed 
in conjunction with the ongoing residential and commercial 
development, the growing traffic demands are beginning to 
require more substantial improvements to major roadways.  
For example, the Moonlight Road corridor is currently being 
upgraded to provide additional capacity and to improve safety. 
The Transportation Master Plan is intended to provide a 
defensible framework for determining what other roadway infrastructure improvements should be 
completed in both the near-term, and the long-term. 

2.3 Major Transportation Planning Issues 
There are many issues that affect transportation in the Gardner area; however, it is useful to highlight a 
few of them that are of particular importance, including the existing system layout, barriers, and city 
policies.  

2.3.1 Existing System – Opportunities and Constraints 
The transportation network in and near Gardner has helped shape the City’s past and it will help shape its 
future. This includes important features 
such as US-56 running east-west through 
the downtown, and I-35 running northeast-
southwest through the area with only two 
existing interchanges.  The underlying grid 
system also influences land-development 
and highway improvements.  Sometimes 
the existing system provides opportunities, 
such as the opportunity to upgrade existing 
roadways to serve new development.  
Conversely, the existing system can also 
present limitations.  For example, there are 
some roadways that cannot easily be 
upgraded even if they are part of a 
potentially important corridor. 

2.3.2 Barriers 
There are a number of significant man-
made physical features in the Gardner area 
that limit where new roadways can be 
considered in Gardner as shown in Figure 
2-4.  They all play important roles in the 
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Figure 2-4: Transportation Barriers 

Existing 
Development

New Century 
AirCenter 

Mildale Park  

Railroad Lines

Gardner 
Municipal
Airport

North 
Not to Scale 

Quarry 

Quarry

Proposed 
Intermodal 
Facility

Cemetery

Wetland 

Gardner Lake 

north of 199th 

west of 199th 

Figure 2-3: Historic Traffic Growth 
on US-56 



 
 

11 

community, but have transportation implications that need to be included in long-range planning.  Some 
of the most notable barriers include New Century Air Center, Gardner Municipal Airport, Gardner Lake, 
the quarry, the BNSF railway tracks, and I-35.  Traversing any of these barriers in new locations could be 
complicated, expensive, or even infeasible. 

2.3.3 City Policies 
Policy always plays a major role in determining the future of any city.  Gardner has historically been 
supportive of a range of development types including residential, commercial, and industrial 
development.  Many of Gardner’s transportation-related policies are found in the Community 
Development Plan, subdivision regulations, zoning ordinance, and Design Criteria for Public 
Improvement Projects.  This document suggests additional policies to be considered, including the 
already mentioned access management guidelines (which also include traffic impact study guidelines).  
Policies are addressed in detail in Chapter 8 of the report as well as in the Access Management 
Guidelines, but two policies are presented here because they are central to the development and analysis 
of the plan itself.  They are policies related to setting level of service thresholds and volume thresholds for 
each roadway functional class.   
 
Level of Service Thresholds 
Level of service (LOS) is an A-through-F rating system employed by engineers and planners to portray 
the amount of traffic congestion and delay at intersections and on roadways.  LOS A describes free-flow 
conditions with little or no delay.  LOS F indicates an over capacity condition, with stop-and-go traffic, 
long queues, and significant delays.   
 
LOS C is recommended as the desirable standard for all roadways in Gardner.  However, achieving this 
standard on major arterials and collectors can be costly and even impractical.  Therefore, LOS D is 
recommended as the lowest acceptable standard on all major roadways.  This is consistent with the 
standards set by many communities around the region and the nation.   
 
Functional Class Thresholds 
In addition to the level of service thresholds, it is important to consider the range of acceptable traffic 
volumes and speeds appropriate for different roadway functional classes.  This is particularly important 
for residential streets.  Table 2-1 presents the recommended volume and speed ranges for each proposed 
functional class. 
 
 
Functional 

Class Description  Typical Volume 
Range (vpd) 

Typical Speed 
Range (mph) Notes 

Principal 
Arterials 

High volume, high speed, 
long distance facilities. 

Mobility is priority, limited 
access 

Interstate 
System 30,000 – 200,000* 55 mph – 70 mph Access provided at 

interchanges only 
Other 
Principal 
Arterials 

20,000 – 40,000 45 mph – 60 mph Non-freeway principal 
arterials 

Minor 
Arterials 

Connects to principal 
arterial system, moderate 
volumes and trip lengths 

 
10,000 – 30,000 35 mph – 45 mph* 

 

Collectors 

Link local streets to 
arterial system, more 

localized trip purposes, 
shorter trip lengths 

Major 
Collectors 5,000 – 15,000 30 mph – 45 mph* Limited property access, 

higher volumes 
 Minor 
Collectors 2,000 – 5,000 25 mph – 35 mph* More frequent access, 

lower volumes 
Local 
Roads 

Short trips, highest 
frequency of access 

 < 3,000 25 mph – 35 mph  

 Notes: vpd = vehicles per day, mph = miles per hour 
* In rural areas the maximum speeds may be higher and volumes may be lower. 

Table 2-1: Recommended Volumes and Speeds by Functional Class 
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2.3.4 Regional Planning Context 
Gardner’s transportation planning cannot occur in a vacuum. Agencies at the county, regional, and state 
level have interests in the future land use and development of Gardner and the surrounding area. Each of 
these agencies has its own planning documents and project recommendations regarding transportation and 
development within its boundaries, and each has a direct and/or indirect effect on the future of 
transportation in Gardner.  
 
Johnson County 
 
The City of Gardner and the entire TMP study area are located within Johnson County.  
 
• Johnson County Comprehensive Arterial Road Network Plan (CARNP) - Approved in 1999, this plan 

provides a set of Guiding Principles governing the implementation of roadway improvements in 
Johnson County. In addition, it groups county roads into development categories and provides 
specific recommendations and requirements along particular corridors regarding functional class, 
number of lanes, and 
amount of right-of-
way needed in the 
future. Within the study 
area of the TMP project, 
the CARNP specifically 
addresses several 
corridors, including 
199th Street, 175th Street, 
159th Street, Clare Road, 
Four Corners Road, and 
Waverly Road (south of 
175th Street). See Figure 
2-5 for details. The 
CARNP also identifies I-
35 in the vicinity of 
199th Street as an area to 
be reserved for a 
potential future grade 
separation. 

 
• Johnson County Rural Comprehensive Plan - Chapter 4 of the Johnson County Rural Plan directly 

cites the County’s adopted CARNP plan (previously discussed) as the source for determining future 
major transportation routes as well as construction standards. The plan stresses the importance of 
maintaining the interconnectedness of the rural roadway network as the County continues to develop. 
In addition, this plan also encourages development patterns that reduce reliance on personal motor 
vehicles, promote multi-modal forms of transportation, and provide for safe and efficient pedestrian 
facilities. 

 
This plan references another document, Preserving Our Future, the County’s 2000 infrastructure 
plan, which specifically addresses the need to plan and control land uses surrounding the New 
Century AirCenter so that future aviation activities would not be limited by land use or roadway 
conflicts. 

  

Figure 2-5: Recommended CARNP Plan – Johnson County 
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Mid-America Regional Council (MARC) 
 
As the region’s Metropolitan Planning Organization (MPO), MARC has planning interests in and around 
Gardner. It is the responsibility of this agency to maintain the Transportation Improvement Program (TIP) 
for the region. This program dictates the individual transportation improvements and projects to be 
implemented within the next five years for the metropolitan area. Before a project can be moved to the 
STIP (State Transportation Improvement Program), it must first be on MARC’s TIP. 
 
Other planning-level documents produced by MARC include the following:   
• Transportation Outlook 2030 – This long-range transportation plan describes the Kansas City 

region’s current needs and provides guidance for the management of, and the investments in, the 
area’s transportation network through 2030. One long-term capacity improvement project is identified 
by the plan that is within the TMP study area. I-35, from the US-56 interchange northeast into Olathe, 
is proposed to be widened from four to six lanes. MARC is currently developing a new long-range 
transportation plan with a 2040 horizon year. 

 
• Smart Moves – Developed by MARC, in conjunction with the region’s three transit agencies (Kansas 

City Area Transportation Authority [KCATA], Johnson County Transit, and Unified Government 
Transit), this plan provides a vision for expanded and enhanced regional transit service for the years 
and decades ahead. I-35 is identified in the plan as a preferred alternative commuter service corridor 
linking southern Johnson County (including Gardner) to downtown Kansas City, MO via bus rapid 
transit service or potentially passenger rail service in the long term. In addition, Gardner is identified 
for additional transit service (including a local circulator) with an express route following US-56 west 
to a new park-and-ride in Edgerton. 

 
Kansas Department of Transportation (KDOT)  
 
KDOT is the state agency that controls both I-35 and US-56, and therefore has a great deal of influence 
on the future of transportation in and around Gardner. KDOT’s Long-Range Transportation Plan (LRTP), 
however, does not specifically address any particular projects in the TMP study area. In general, as the 
City makes plans for its future road network, the LRTP’s Guiding Principles should be considered: 
preserve the transportation system, make travel safer, and support economic growth.  KDOT is also 
conducting a study of US-56 from I-35 west through the study area and beyond.  This study is currently in 
progress and will address specific needs and improvements along US-56 in Gardner.  KDOT is also 
coordinating with the five counties that compose the Kansas side of the Kansas City region (including 
Johnson County) to develop a vision for the future transportation system to serve the region.  This study 
will provide a prioritized assessment of regional needs and strategies to address them.  
 
City of Edgerton 
 
Located to the southwest, the City of Edgerton is a close neighbor to Gardner. In fact, these two cities 
have a combined school district. For these reasons, major transportation decisions made in Edgerton will 
potentially have an effect on travel patterns in Gardner and vice versa.  
 
Edgerton is currently considering annexation of the property associated with the proposed Burlington 
Northern Santa Fe (BNSF) Railroad Intermodal Facility. This annexation would extend the boundary of 
Edgerton much closer to the City of Gardner, and limit the future growth and expansion of Gardner to the 
southwest. 
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City of Olathe 
 
Located to the northeast, the City of Olathe is also a close neighbor of Gardner.  The current 
comprehensive plan for Olathe (which is now in the process of being updated) shows future growth areas 
to the northeast of the New Century Air Center.  East of Gardner, the Olathe plan shows non-residential 
uses north of 175th Street and residential uses to the south of 175th Street.  Olathe’s Lone Elm plan also 
addresses the area roughly from I-35 south to 191st Street on the east edge of Gardner.  It shows the east-
west grid system of 159th Street, 169th Street, 175th Street, 183rd Street, and 191st Street being maintained 
at arterials.  It also shows a possible new interchange on I-35 at 169th Street.  

2.4 Plan Development 
The Transportation Master Plan was developed through a combination of technical work and 
consideration of public and stakeholder input.  It represents a snapshot of the current transportation 
system and a projection of what might happen in the future given certain land-use and transportation 
assumptions. 
   
The technical approach included collecting traffic data (counts, crashes, etc.), conducting field 
observations, and then evaluating this data to determine the current roadway and traffic conditions.  
Subsequently, traffic models were employed to predict future traffic volumes throughout the City.  These 
models were based on a travel demand model originally developed by the City of Olathe.  City of Gardner 
staff updated the land-use for two future forecast years – 2015 and 2030.  This allowed the model to 
predict daily and peak hour traffic flows on all of the major roadways for those two years.  These model 
runs were evaluated to determine how well traffic would flow in the City, given different improvement 
assumptions.  Technical recommendations were made based on these analyses. 
 
Public input was provided at a public meeting held in the fall of 2008.  This meeting provided input while 
the plan was just beginning to be developed.  A second public meeting was held in October 2009.  At that 
time, the public had the opportunity to comment on the draft plan recommendations. The development of 
the TMP was also assisted by a staff Steering Committee, including members of various City departments 
and emergency personnel.  Input was also requested from various stakeholder groups such as the Gardner-
Edgerton School District and the Chamber of Commerce.  Feedback from these groups has been 
considered in the development of the plan.   
 
The Master Plan processes and findings have been documented in this report.  The report also includes 
maps showing the recommended improvement projects for both the near-term and long-term.  The 
proposed Access Management Guidelines are also presented in the report’s Technical Appendix.  
 
 

 
 

 



 
 

15 

Figure 3-1: Residential and Commercial Property within City Boundary 
(per Traffic Analysis Zone) 

3.0 Existing Conditions  

3.1 Existing Land Use and City Limits 
The study area includes a mixture of residential, retail, and industrial/commercial development.  Older 
residential neighborhoods are found in the center of Gardner, while newer subdivisions extend to the 
north, south, and west.  Overall, there are approximately 8,000 homes and apartments in the area.  
Schools are located mainly near the residential concentrations.  The majority of commercial and industrial 
development is along the US-56 corridor and in the New Century Air Center, located east of Gardner in 
unincorporated Johnson County.  Overall, there is approximately 4.5 million square feet of industrial and 
warehouse space (mainly in New Century), nearly 600,000 square feet of office space, and about 650,000 
square feet of retail space in the study area. Figure 3-1 maps the concentrations or “densities” of 
residential and commercial properties in Gardner.  Figure 3-2 maps the amount of different land-use 
types throughout the City. 
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Figure 3-2: Existing Land Use 
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3.2 Existing Highway Transportation System 
The highway system in Gardner contains a range of roadway types with different characteristics in terms 
of volumes, lanes, speeds, functional classification, traffic operations, safety, and vehicle restrictions.  
Key system characteristics are discussed below for each area.   

3.2.1 Traffic Volumes 
Recent traffic count data was compiled from a variety of sources and agencies including: City of Gardner, 
KDOT, Johnson County (AIMS), prior studies, and new field counts.  The data includes daily traffic 
counts on roadway segments and peak hour counts at intersections.  The various counts have been 
examined and adjusted to a consistent base year of 2008.  An examination of Figure 3-3 shows that the 
five roadways carrying the highest traffic volumes are I-35, US-56, Gardner Road, Moonlight Road, and 
175th Street east of I-35.  These roadways carry volumes in excess of 5,000 vehicles per day (vpd) over a 
number of roadway segments. 
 
 

Figure 3-3: Existing Roadway Traffic Volumes 
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A second tier of roadways generally carries volumes of between 3,000 and 5,000 vpd.  These roadways 
tend to provide access to multiple developments and connect them with the first tier roadways listed 
above.  Roadways in this category include: New Century Parkway, Madison Street, 175th Street west of 
US 56, 151st Street, and Old US 56.  A third tier of roadways carries volumes of around 2,000 vpd. Again,  
these roadways provide access to various subdivisions and other developments. This group would include 
167th Street, Waverly Road north of 175th Street, and 183rd Street.    
 

3.2.2 Highway Network 
The existing highway network in the City of Gardner 
consists of roadways ranging from interstates to local 
streets.  The roadway hierarchy provides a balance of 
through traffic movements and local property access.  The 
major roadways generally form a grid pattern with a 
spacing of approximately one mile as shown in Figure 3-4.  
US-56 and I-35 both cut diagonally across this grid, running 
from southwest to northeast.  Within the developed portions 
of Gardner and the surrounding area, there are many local 
residential and commercial streets that fill in between the 
major grid streets.  In the older developed areas these streets 
take the form of a tight grid system, but in more recently 
developed areas the streets are curvilinear with many cul-
de-sacs and loops.   
 
Roadways are often classified according to their function within the highway network.  Arterials typically 
serve high volumes, substantial through traffic, and long trips.  Collectors typically serve moderate 
volumes, limited through traffic, and moderate trip lengths.  They “collect” up local trips and connect 
them to arterials.  Local roads serve lower volumes, few if any through trips, and short trip lengths.   
 
There are four agencies that have over time classified different roads in Gardner and the surrounding area: 
KDOT, MARC, the City of Gardner, and Johnson County.  Due to the methods and purposes of the 
classifications, the results do not always match.  For the purposes of this document, all four will be 
considered, but the City’s need to define a major street map is paramount.  Therefore, the other agency’s 
classifications will be considered, but they are secondary to the City’s final classification system as 
outlined in this document.  (See the Access Management Guidelines for additional information on 
functional classifications.)  The current characteristics for some of the major roadways are summarized in 
Table 3-1.  The functional classes shown are based on the City’s 2008 Comprehensive Plan. 
  

Figure 3-4: Roadway Network 

Lanes 
 2 
 4
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Table 3-1: 2008 Major Roadways and Characteristics 

 

Name Location 
Functional 

Class* Description Lanes 
Posted 

Speed** Daily Traffic 
I-35 South of Gardner Interstate Divided Interstate 4 70 28,700 - 45,500  

US-56 West of Gardner Arterial Undivided rural highway 2 60 4,000 - 5,000 
US-56 Poplar to Moonlight Arterial Undivided urban highway 4 35 - 40 10,000 - 22,000 

US-56 Moonlight to I-35 Arterial Undivided urban highway; 
Grade sep. RR crossing 4 40 - 55 19,000 - 27,000 

Gardner Road Grand to I-35 Arterial Undivided urban highway 4 35 - 40 5,000 - 7,000 
Center Street Grand to 167th Arterial Undivided urban highway 2 - 4 25 - 40 3,000 - 11,000 

Gardner Road 167th to 151st Arterial Undivided urban highway 2 35 - 45 2,000 - 3,000 

Moonlight Road 183rd to 151st Arterial Undivided urban highway; 
Crosses RR at-grade 2 35 - 45 3,000 - 16,000 

175th Street US-56 to Four Corners Arterial Undivided rural/urban hwy 2 35 1,000 - 5,000 
175th Street I-35 to Clare Arterial Undivided rural highway 2 55 6,000 - 7,000 

Waverly Road US-56 to 167th Arterial Undivided rural highway; 
Serves two schools 2 35 600 - 2,200 

183rd Street Within Gardner City Limits Arterial Undivided local street; 
Provides residential access 2 35 1,700 - 2,600 

191st Street West of Gardner Road Arterial Undivided gravel roadway 2 35 < 300 

Madison Street Within Gardner City Limits Collector Urban street; turn lanes; 
serves multiple schools 2 - 3 25 - 35 1,600 - 4,400 

167th Street Waverly to Moonlight Arterial Undivided rural highway 2 35 1,200 - 2,500 
New Century Pkwy US-56 to 151st Arterial Divided parkway 4 25 - 45 3,100 - 4,100 

151st Street Waverly to Moonlight Arterial Undivided rural highway; 
Provides access to Olathe 2 35 to 50 1,100 - 2,700 

Old 56 US-56 to Clare Arterial Undivided rural highway 2 35 to 55 2,000 - 5,000 

* Based on the 2008 Gardner Comprehensive Plan - Development Plan Map 

** The current (2008) posted speed limits have been proposed to change in a number of locations. 
 
 
As shown in Table 3-1, four roadways in Gardner have four or more lanes: I-35, US-56 (from near 
Waverly Road to I-35), Center Street / Gardner Road (one section north of town and one section south of 
town), and New Century Parkway from 159th Street south.  In addition, a portion of Moonlight Road will 
soon be expanded to four lanes plus turn lanes.  According to the city ordinance, the maximum speed on 
any roadway is 25 mph unless otherwise posted.  Therefore, the speed limit for most local roads in 
Gardner is 25 mph.  The posted speed on most collector and arterial roadways ranges from 25 mph to 55 
mph depending on the location.  
 

3.2.3 Current Traffic Operating Conditions 
In order to evaluate the current (2008) traffic operating conditions within the Master Plan Study Area, 20 
key intersections were selected for additional study.  Intersections are often the controlling locations 
(capacity limiting points) with regard to local transportation system functionality.  This is demonstrated 
by the finding that some of the key commonly acknowledged congestion locations do have poor 
calculated levels of service.  However, it is useful to note that this intersection LOS analysis is only part 
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of the complete analysis of the existing traffic conditions.  Additional issues and improvement needs are 
identified in other sections throughout this chapter. 
 
For each intersection the operating conditions were evaluated using the methods described in the 2000 
Highway Capacity Manual (HCM) as implemented by the Synchro software analysis program.  The 
output from the HCM method and the Synchro software package includes both operating characteristics, 
such as delays and queues, and level of service for the facility.  Level of service (LOS) is an A through F 
letter rating system, with LOS A indicating free-flow conditions with little or no vehicle delay and LOS F 
indicating break-down conditions with significant congestion and long delays.  For an urbanizing area 
such as the City of Gardner, LOS C or better is desirable, but LOS D can be acceptable in certain 
circumstances, especially on major arterials and collectors.  In addition, the capital investment necessary 
to achieve LOS C on major roadways can be substantial.  Therefore, LOS D was used as the critical 
threshold for acceptable traffic operations, but LOS C was set as the goal for proposed improvements.     
 
The operational analysis employed the peak hour traffic count data for each study intersection (see Figure 
3-5) as well as the current traffic control and intersection geometry as shown in Figure 3-6.  
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Figure 3-5: Peak Hour Traffic at Study Intersections 
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Figure 3-6 : Existing Traffic Control and Geometry of Study Intersections  
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The results of the intersection operations analysis are presented in Table 3-2.  Most of the intersections 
operate at acceptable levels of service.  However, four intersections are highlighted as having poor levels 
of service during one or both peak hours. 
 

Table 3-2: Existing (2008) Intersection Operations Analysis Summary 

Study Intersection  
Traffic 

Control 

AM Peak Hour  PM Peak Hour 
Delay 

(sec/veh) LOS 
 Delay 

(sec/veh) LOS 
1  167th St / Center St TWSC 13.3 (wb) B  11.1 (wb) B 
2  167th St / Moonlight Rd OWSC 14.6 (eb) B  12.0 (eb) B 
3  Madison St / Waverly Rd TWSC 11.6 (wb) B  10.2 (eb) B 
4  Madison St / Center St Signal 8.4 A  7.4 A 
5  Madison St / Moonlight Rd OWSC 17.1 (eb) C  16.8 (eb) C  
6  175th St / Waverly Rd TWSC 27.9 (sb) D  15.2 (sb) C 
7  175th St (Santa Fe St) / US-56 OWSC 23.9 (sb) C  18.5 (sb) C 
8  US-56 (Main St) / Center St Signal 19.9 B  14.6 B 
9  US-56 (Main St) / Elm St Signal 4.5 A  4.7 A 
10 US-56 (Main St) / Mulberry St Signal 5.3 A  3.2 A 
11 US-56 (Main St) / Moonlight Rd Signal 35.4 D  75.0 E 
12 US-56 (Main St) / Old US-56 OWSC 43.8 (nw) E  97.0 (nw) F 

13 US-56 (175th St) / Cedar Niles Rd Signal 20.9 C  20.9 C 
14  US 56 / I-35 SB Ramps OWSC 24.0 (sbl)  C  49.3 (sbl)  E 
15 US-56 / I-35 NB Ramps OWSC 20.4 (nb) C  20.5 (nb) C 
16 175th St / Clare Rd TWSC 19.3 (nb) C  21.7 (nb) C 
17 Waverly Road / US 56 TWSC 13.8 (nb) B  11.7 (nb) B 
18 183rd St / Gardner Road TWSC 27.1 (wb) D   18.1 (wb) C 
19 I-35 SB Ramps / Gardner Rd OWSC 13.5 (wb) B  28.0 (wb) D 
20 I-35 NB Ramps / Gardner Rd OWSC 72.3 (eb) F  22.4 (eb) C 

 
Notes: TWSC – Two-way STOP control, OWSC – One-way STOP control, AWSC – All-way STOP control, 
LOS – Level of Service.  For one and two-way STOP-controlled intersections the delay and LOS for the worst 
approach is shown. 
 The southbound right movement is treated as free flow. 
 One or more individual movements operate unacceptably at LOS E or F. 

 
 

US-56 (Main Street) / Moonlight Road (#11) – This intersection operates at LOS E during the p.m. 
peak hour.  This is due primarily to the north-south volumes conflicting with the heavy westbound US-
56 traffic flow.  It is important to note that the presence of the BNSF mainline tracks (100 feet to the 
south of the intersection) with the associated railroad pre-emption of the vehicular signals leads to 
additional delay and queuing when the south leg is blocked. 
 
US-56 (Main Street) / Old US-56 (#12) – The northwest approach to this unsignalized intersection 
operates unacceptably during both the a.m. and p.m. peak hours due to heavy through movements on 
US-56.  In particular, the northwest left-turn operates poorly.  Although the approach operates below 
LOS D, it is currently a relatively low-volume approach, serving approximately 50 and 120 vehicles 
during the a.m. and p.m. peak hours, respectively.  This approach volume is, however, expected to 
increase substantially in the near future with the opening of one million square feet of warehouse space 
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at the Midwest Commerce Center on Old 56.  When that occurs, the intersection will operate very 
poorly without improvements. 
 
US-56 (175th St) / I-35 SB Ramps (#14) – The single-lane I-35 southbound exit ramp widens to two 
lanes as it approaches US-56.  The heavy southbound right-turn movement has a free-flow lane onto 
US-56 westbound, while the southbound left-turn movement is stop-controlled.  This southbound left-
turn movement operates at LOS E during the p.m. peak hour, with a volume of approximately 110 
vehicles opposed by heavy eastbound and westbound through traffic totaling over 1,600 vehicles. 
 
Gardner Road / I-35 NB Ramps (#20) – The one-lane eastbound (off-ramp) approach to this 
unsignalized intersection operates at LOS F during the a.m. peak hour.  This is due, in part, to the 
conflicting southbound left and northbound right-turn movements, which are heaviest during the a.m. 
peak.  While the level of service for this approach is below LOS D, the off-ramp approach volume is 
modest at approximately 90 vehicles during the a.m. peak hour.  
 

Two intersections are worth discussing as they have individual movements that operate at LOS E or F 
during one of the peak hours (noted by  in Table 3-2).    

 
Madison Street / Moonlight Road (#5) – The eastbound left-turn approach to this unsignalized 
intersection operates unacceptably during the pm peak hour due to the relatively heavy volumes on 
Moonlight Road.  Volumes are approximately 60 and 30 during the a.m. and p.m. peak hours.  
 
Gardner Road / 183rd Street (#18) – This intersection is stop-controlled in the eastbound and 
westbound directions.  The westbound left-turn movement operates at LOS E in the a.m. peak hour, 
however, this is a relatively low-volume movement (41 vehicles during the a.m. peak hour; 88 during 
the p.m. peak hour). 

 
Two more intersections are also of interest because of capacity issues and their proximity to each other.  
The intersection of Cedar Niles Road / US-56 operates acceptably, though it has very high peak traffic 
volumes.  Just to the south is the intersection of Cedar Niles Road / Santa Fe Street.  This intersection 
was not originally examined with respect to capacity.  It was evaluated for safety due to the unusual three-
way stop configuration (southbound traffic does not stop).  However, in addition to safety concerns, there 
are now left-turn capacity issues. Therefore, this intersection is considered a candidate for improvement.  
Of course, any improvement at this location must be coordinated with the US-56 intersection a few 
hundred feet to the north. 

3.2.4 Traffic Safety 
As part of the master plan process, traffic safety issues were discussed with city staff.  Six intersections 
were of particular concern.  Table 3-3 presents the crash data from the Department of Public Safety for 
those six intersections.  The last three intersections on the list have the largest number of annual crashes.  
All three of these intersections have been considered for possible improvements.  It is recommended that 
detailed studies be conducted for each location.   
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In addition to the city’s data, the Mid-America Regional Council (MARC) provided crash data for 
conducting a high-level review as shown in Figure 3-7.  The data was evaluated to develop a relative 
crash density, which highlighted six locations with the highest crash densities (listed below).  This 
comparison does not control for traffic volume, and since high-volume intersections tend to have the 
highest crash totals, the highest-volume locations in Gardner (US-56 and I-35) have the highest densities. 
 
1. US-56 between Center Street and Elm Street 
2. US-56 just east of Mulberry Street 
3. US-56 in the vicinity of Cedar Street 

4. US-56 in the vicinity of Moonlight Street 
5. US-56 in the vicinity of Cedar Niles Road 
6. I-35 in the vicinity of the loop ramp fro US-56 

 
Figure 3-7: Relative Crash Densities 

 

 
  

Table 3-3: Department of Public Safety Crash Report 
(Specific Locations of Concern to City Staff) 

 
 All Crashes for 2006-2008  Average Annual Crashes 
Location Injury Non-Injury Total  Injury Non-Injury Total 
Madison & Poplar 0 4 4  0 1.3 1.3 
183rd & Center 0 4 4  0 1.3 1.3 
Waverly & 175th 2 4 6  0.7 1.3 2 
Old 56 & US-56 1 4 5  0.3 1.3 1.7 
Main & Center 1 26 27  0.3 8.7 9 
Center & Madison 1 17 18  0.3 5.7 6 
Cedar Niles & E. Santa Fe 4 14 18  1.3 4.7 6 
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3.2.5 Truck Routes and Vehicle Restrictions  
There are currently a number of truck routes 
designated by ordinance within the limits and 
jurisdiction of the City of Gardner (Municipal Code 
Section 10.15.030).  The routes are illustrated on 
Figure 3-8 and include: 
 
• Center Street – north/south through City 
• Cherokee Street – west of Center Street  
• Madison Street – east/west through City 
• Main Street – east/west through City 
• Moonlight Road – north/south through City 
• Sycamore Street – Warren to Main Street 
• Warren Street – east/west through City 
• 175th Street – east/west through City 

 
According to the ordinance, it is unlawful for non-passenger vehicles (such as commercial trucks) to use 
any other streets within the city unless they are carrying items to or from a home, business, or 
construction site, in which case they must use the most direct route to or from that location.   
 
Vehicle restrictions include weight limits (typically on bridges), height limits (under bridges), and truck 
route designations.  There is a weight restriction on the Center Street bridge; south of Main Street.  
 
A Kansas Highway Patrol (KHP) weigh station is located on I-35, north of 167th Street.  KDOT and KHP 
are currently studying the potential relocation of this weigh station. 

3.3 Roadway Design Issues 
Consideration of the current highway system in Gardner reveals two important issues related to highway 
design: four-lane undivided highways and residential driveways on arterial and collector roadways. 

3.3.1 Four-Lane Undivided Roadways  
Gardner Road / Center Street and US-56 are four-
lane undivided highways for much of their length 
in the city.  This type of design works acceptably 
with modest traffic volumes and few turning 
movements, but as traffic volumes increase and 
especially as turning-movement volumes increase, 
this design can lead to safety and capacity issues.  
With regards to safety, urban four-lane undivided 
roadways in Kansas have crash rates that are 
considerably higher than four-lane divided 
highways as shown in Table 3-4. 
 
There are also important capacity benefits of having some form of median treatment with turn lanes.  The 
turn lanes reduce conflicts between the through vehicles and the turning vehicles, and provide storage for 
the turning vehicles.  The finding that undivided highways have higher crash rates and lower capacities 
than divided highways has been substantiated in a number of other research reports such as NCHRP 
Report 420 “Impacts of Access Management Techniques” (TRB, 1999), which states: 
 

Figure 3-8: Designated Truck Routes 

Table 3-4: Crash Rates on Urban Four-Lane 
Roadways in Kansas 

(crashes per million vehicle miles) 
 
 

 

Undivided Divided 
% Difference  

(Divided minus 
Undivided) 

No Access 
Control 5.729 3.442 - 40% 

Partial Access 
Control 4.556 2.087 - 54% 
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Several decades of research have documented the safety and operational benefits associated with 
installing TWLTLs or nontraversable medians on undivided highways. Raised medians result in lower 
accident rates than TWLTLs. They make it possible to reduce the frequency of conflicting movements 
which, in turn, also improves safety. 
 
The provision of left-turn storage lanes improves both safety and capacity by removing turning traffic 
from the through lanes. The safety benefits have been well documented, and several studies have clearly 
quantified the gains in capacity.  

3.3.2 Direct Residential Access to Arterials and Collectors  
This type of access can create both safety issues as well as capacity constraints and is generally 
discouraged in current design practice.  Locations in Gardner where this situation is an issue include older 
areas, such as along Main Street and Center Street in downtown Gardner, as well as newer streets, such as 
Madison Street (in a few locations) and North White Drive (south of Parma Way).  Nationally, on arterial 
and collector roadways, higher densities of access points have been linked with decreasing safety and 
capacity.  This issue is addressed further in the proposed Access Management Guidelines.    

3.4 Planned Improvements 
There are various major highway projects in the Gardner area that are already in planning, design, or 
construction.  These projects will improve safety, capacity, and/or access in the coming years.   
 
Moonlight Road Project 
Based on both technical analysis and public input, the intersection of US-56 (Main Street) and Moonlight 
Road and its vicinity present some of the most critical transportation issues in Gardner:  high traffic 
volumes, the BNSF mainline crossing of Moonlight Road, a BNSF spur crossing of US-56, the unusual 
two-way stop at Santa Fe Street and Moonlight Road, and driveways in close proximity to the 
intersections.  The City of Gardner is implementing a plan to improve traffic flow and safety along 
Moonlight Road from Warren Street north to Prairie Village Drive.  The plan includes widening 
Moonlight Road to four lanes and adding turn lanes at most major intersections.  
 
US-56 / Old 56 Signalization Project 
The intersection of US-56 and Old 56 is being improved to handle projected future traffic growth, 
including traffic associated with the new Midwest Commerce Center on Old 56.  The improvements 
include signalization as well as longer left- and right-turn lanes on US-56.  The signal installation will be 
a configured as a Continuous Green-T type intersection, which will allow the westbound through traffic to 
flow free at all times, by separating it from the rest of the intersection.   
 
Center Street / Madison Street project 
Center Street is currently a four-lane undivided roadway at Madison Street.  The lack of left-turn lanes 
makes lines of sight difficult for left-turning drivers.  Plans are currently being developed to restripe this 
intersection with north-south left-turn lanes.  This will reduce the through lanes to one in each direction at 
the intersection, but given the current and projected through volumes, this is not expected to cause traffic 
congestion problems. 
 
191st Street / 188th Street Re-alignment Project 
Johnson County is currently designing the re-alignment of 191st Street so that it connects with the existing 
stub of 188th Street.  This will shift 191st Street traffic to the Gardner Road and 188th Street intersection, 
greatly reducing traffic at the existing 191st Street intersection.  The project is being done to support 
future development west of Gardner Road in this area.  It is very important given the close proximity of 
191st Street to the I-35 Southbound Ramps. 
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KDOT Improvements on Gardner Road 
KDOT is currently designing improvements to Gardner Road between 188th Street and the I-35 
Northbound Ramps.  The improvements include traffic signals at 188th Street, the I-35 Southbound 
Ramps, and the I-35 Northbound ramps.  They also include southbound and westbound right turn lanes at 
the Southbound Ramps and some minor widening just north of the Southbound Ramps.    
 
New I-35 Interchange 
Planning and environmental clearance are underway for a new I-35 interchange in the vicinity of Waverly 
Road or Homestead Road.  The exact location and layout are yet to be determined. 
 
Other Roadway Improvements 
There are other planned roadway improvements that are related to ongoing developments such as turn-
lanes on Old 56 at the Midwest Commerce Center driveways.  In addition, the City is in the process of 
revising speed limits on many key roadways. 
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3.5 Other Transportation Modes 
While the major focus of this Master Plan is the highway system, other modes and systems are essential 
to maintaining a safe, efficient, and effective transportation system in the city.  The other major 
transportation modes are addressed in summary form below. 

3.5.1 Pedestrians 
Walking is an important mode in the 
various neighborhoods and 
subdivisions, in the vicinity of certain 
schools, in the downtown area, and as 
a recreational travel mode.  Gardner 
has a solid and growing system of 
sidewalks and trails.  There are 
sidewalks on many of the older 
downtown streets.  Many new 
developments also include sidewalks 
in accordance with the current 
subdivision regulations.  In 2002, the 
Parks and Recreation Department 
adopted the Parks & Greenways 
Master Plan (see Figure 3-9).  
 
An updated Master Plan for trails and 
arterial pathways is currently under 
development.  Adequate pedestrian 
provisions are essential for many 
reasons, including serving younger 
and older populations, reducing auto 
dependency, and providing 
recreational opportunities.  Pedestrian 
access to schools and parks was 
highlighted by the public at the first 
open house.   
 
This Master Plan addresses pedestrian 
movements in a general manner, 
highlighting some specific locations 
where improvements could be made.  
Over time, it is strongly 
recommended that both pedestrian 
(sidewalks and joint-use trails) and 
bicycle (lanes and joint-use trails) 
facilities be fully integrated into the 
Gardner transportation system.  Certain initiatives are already helping the City achieve this goal, such as 
the sidewalk requirements for new developments and the growing system of trails.  In general, it is 
desirable to have sidewalks on at least one side of a roadway, and preferably both sides of most roadways.  
This is especially true for arterial and collector streets.   
 
  

Existing Parks & Greenways
Existing Park 
Existing Sports Complex 
Existing School Site 
Existing Non‐City Owned Park 
Existing Greenways Trail 
Historic “Santa Fe Trail” 

Potential Parks & Greenways
Potential Greenways Trail 
Proposed Johnson Co. Streamway Park & Trail 
Potential Historic Trail Interpretation 
Potential City Entry Monument 
Future Collector Street 
Potential Community Park Site 
Potential Sports Complex Site 
Potential Historic Park Site 
Potential Neighborhood Park Site 
Proposed Park Site 

Figure 3-9: City of Gardner Parks & Greenways 
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Some specific locations where pedestrian facilities could currently be considered include: 
 
US-56 & Eastern Price Chopper Driveway – The sidewalk should be continuous along US-56 all 
the way to Moonlight Road.  
 
Moonlight Road – Sidewalks are an important part of the upgrade of Moonlight Road.  When 
Moonlight Road is improved to the south of Santa Fe Drive, sidewalks should be installed on the west 
side to provide better access to Moonlight Elementary School (there is already a paved walk on the 
east side).  A section that could be added sooner is White Drive to the southern Moonlight 
Elementary School driveway. 
 
Waverly Road – The existing walk on the west side of Waverly Road from 170th Street to 172nd 
Terrace provides a critical safe link to the nearby schools, but when this roadway is upgraded, 
sidewalks could be constructed on both sides of the roadway as far south as US-56.  
 
Washington Street (Mulberry to Cedar) – It would be beneficial for safety reasons to have a 
sidewalk on one side of this section of roadway.  The sidewalk could tie into the off-street trail that 
begins on Washington Street just east of Maple Street. 
 
Shawnee Street (Mulberry to Cedar) – It would be beneficial for safety reasons to have a sidewalk 
on one side of this section of roadway.   
 
Lincoln Lane Connection (Near Alder Street) – A pedestrian connection from Lincoln Lane east of 
Alder Street to a new sidewalk on Washington Street (west of Alder Street) would benefit pedestrian 
flows and facilitate better access to schools and other locations in town.  
 
Warren Street (Bedford Street to Center Street) – A sidewalk on Warren Street would improve 
access to the Westside Ball Park and better connect locations south of Warren Street and west of Pine 
Street. 

3.5.2 Bicycles 
There are currently five sections of trails or arterial pathways in various parts of Gardner.  These joint-use 
facilities can be used by both pedestrian and bicyclists.  Outside of these five sections, there are no other 
designated bicycle facilities in the City.  However, during the Transportation Master Plan Process, the 
public expressed interest in expanded bicycle facilities at the first open house – especially to serve schools 
and parks.  The Parks and Recreation Department Master Plan is addressing the expansion of the off-
street trail system as well as additional arterial pathways.  However, there are other opportunities for 
expanding the bicycle system in Gardner.  One opportunity is to consider bike lanes or wide curb lanes as 
part of new roadway construction.  A less expensive option is to consider bike lanes or simply signed bike 
routes during restriping projects.  During development plan review, connections between subdivisions 
could also be considered (such as between Lanesfield Street and Colleen Drive or Birch Street).   
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2000 ft 

Gardner Municipal Airport 

New Century AirCenter 
Figure 3-11: Gardner Area Airports 

3.5.3 Transit 
Transit service in the Gardner area is 
provided by Johnson County Transit 
(The JO). There are 3 routes that 
provide service to Gardner. The 
most frequent is Route L (South 
Johnson County Express), which 
connects Gardner with downtown 
Kansas City, MO, with 5 northbound 
runs during the a.m. peak period and 
4 southbound runs during the p.m. 
peak period (see Figure 3-10). This 
route has 5 stops within the Gardner 
area; Stone Creek Drive and Aspen 
Street; Lincoln Lane and Moonlight 
Road; 167th Street and Moonlight 
Road; Center Street and Madison 
Street; and the TradeNet facility at 
Santa Fe Street & Energy Center 
Drive. Route L/N runs along the 
same route within Gardner, and provides two additional southbound routes later in the evening.  
 
The third route serving the Gardner area is Route F (6000 Lamar-151st St. Olathe). This route provides 
service from the Johnson County Transit Offices (at 6000 Lamar Street, Mission, KS) to the Embarq 
facility in the New Century Business Park. This route has one southbound trip during the a.m. peak hour 
and one northbound trip during the p.m. peak hour. The only other stop along this route is at the Garmin 
headquarters at 151st Street and Ridgeview Road in Olathe. All three transit routes access I-35 via the US-
56 interchange.   

3.5.4 Aviation 
There are two airports serving the Gardner 
Area; the Gardner Municipal Airport and the 
New Century AirCenter (see Figure 3-11). 
The Gardner Municipal airport is publicly 
owned by the City of Gardner and is used for 
general aviation only. The airport covers an 
area of 129 acres and has 3 runways (1 
asphalt and 2 turf). The airport has, on 
average, 71 operations per day. The New 
Century AirCenter is publicly-owned by 
Johnson County and is used primarily for 
general aviation (94 percent of operations), 
but is also used for air taxi (4 percent) and 
military (2 percent) purposes. This airport is 
much larger, covering an area of 2,600 acres, 
and containing 2 asphalt runways. On 
average, there are 159 operations per day at 
this facility.  An Aviation Master Plan is 
currently being developed by the City of 
Gardner.  

Figure 3-10: Johnson County Transit Routes L and F 
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3.5.5 Railroads 
There is a BNSF mainline railroad track that runs through the City of Gardner, along an alignment that 
generally parallels US-56 (Main Street) as shown in Figure 3-12.  
There is also a rail spur line that connects the 
mainline to industrial users in the New Century 
Air Center.  This spur crosses US-56 at-grade 
between Moonlight Road and Old 56.  It then 
runs north along the east side of Moonlight 
Road to the vicinity of Prairie Village Drive 
where it turns east to serve various rail sidings.  
This line has very low daily usage.  However, 
when a train does cross, all traffic on US-56 
must stop until it passes.  
 
Within the downtown area, there is a two-lane 
bridge over the railroad at Center Street and 
there is a major at-grade highway-rail crossing 
at Moonlight Road.  There is also an old bridge 
over the railroad at Elm Street, though it is 
currently closed due to its deteriorated 
condition.  West of town there are at-grade 
crossings at Waverly Road, 183rd Street, Four 
Corners Road, 191st Street, and 199th Street.  Some of these roads have two crossings because the north 
and south mainline tracks split to follow two different alignments between Gardner and Edgerton.  East of 
town, there is a major grade separated crossing at US-56 and there are at-grade crossings at Clare Road 
and 159th Street.  
 
Approximately 69 trains currently pass through Gardner on the BNSF mainline on an average weekday. 
These trains do not run on fixed schedules; rather, they arrive at various times throughout the 24-hour 
period. 
 
There is also a rail spur line that connects the mainline to industrial users in the New Century Air Center.  
This spur crosses US-56 at-grade between Moonlight Road and Old 56.  It then runs north along the east 
side of Moonlight Road to the vicinity of Prairie Village Drive where it turns east to serve various rail 
sidings.  This line has very low daily usage.  However, when a train does cross, all traffic on US-56 must 
stop until it passes.  
 
Currently, BNSF is planning to construct a new intermodal facility west of Gardner in the area where the 
two mainlines diverge (between Waverly Road and 191st Street).  Intermodal trains would load and 
unload at this new facility, with their containers transferred to and from trucks.  This proposed 
development is included in the future highway traffic forecasts for 2015 and 2030. 
 

3.6 Public and Stakeholder Input 
Input to the Transportation Master Plan was requested and gathered from many individuals and groups 
including members of the public, specific stakeholder groups, and city staff.  Some of this input is 
discussed throughout the report, but this section provides a concise summary of the major issues. 

Figure 3-12: Existing Railroad Crossings
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3.6.1 Public Input 
A public open house was held in late 2008 to elicit input on the current and future transportation issues 
facing the City of Gardner.  Topics for which specific feedback was requested included traffic safety, 
traffic flow, non-motorized transportation, and access management. Attendees were also requested to 
provide feedback on anything else of concern to them.  The written public comments covered a wide 
array of issues.  Transportation issues that were identified as important by multiple people included: 
 
• Moonlight Road Improvements – The near-term improvements were widely supported. 

• Center Street / Main Street Intersection – Improvements were requested at this location, including 
adding east-west left-turn lanes. 

• Intermodal Project and Truck Traffic – The intermodal project and related truck traffic was 
mentioned as an issue of concern.   

• I-35 Interchanges - Congestion at, and access to, the two existing interchanges were mentioned.  
Moonlight/183rd and Waverly/199th were specifically mentioned as locations for potential future 
interchanges.   

• Improved Non-motorized Connections – Improvements to sidewalk and bicycle facilities especially 
in relation to schools, parks, and other community facilities were suggested.  Celebration Park and 
Pioneer Ridge Middle School were mentioned specifically. 

• Transit Service – There was support for additional transit service in the City. 
 
While these were some of the topics mentioned most often, other issues included: 
 
• Adding a traffic signal at the Gardner Road / 191st Street-188th Street intersection 
• Safety issues related to at grade rail crossings 
• Lack of access to areas north of Gardner, specifically to K-10 
• Accommodating future growth – adding roadway capacity, turn lanes, and traffic signals 

 
A second public meeting was held in the fall of 2009 to solicit feedback on the Master Plan 
recommendations.  Attendance was low, but no significant disagreements with the recommendations were 
registered. 

3.6.2 Stakeholder Input 

Input was requested from organizations in Gardner such as the Chamber of Commerce, Rotary Club, and 
the school district.  Input was received from the school district addressing highway safety and capacity.  

• The district’s highest priority transportation issue is safe pedestrian and bicycle access to schools 
(crosswalks, crossing guards, and sidewalk connections).  Walking and biking are major modes of 
access to all schools except Pioneer Ridge Middle and Nike Elementary, where they are 
discouraged due to under-developed pedestrian and bicycle facilities. 

• Traffic safety is an issue at Moonlight Elementary, Madison Elementary, and Pioneer Ridge 
Middle. 

• Traffic congestion is an issue at Moonlight Road & Main Street, 191st Street & Gardner Road, 
and Madison Street & Center Street. 

• There were also a number of on-site safety and congestion issues noted. 
 
Specific off-site projects and policies that were recommended for consideration included: 
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• Installing flashing lights on Madison Street north of Wheatridge Middle School. (After this 
request, flashers were subsequently installed.) 

• Continuing the development of public sidewalks everywhere, but especially for access to 
Moonlight Elementary, Madison Elementary, and Pioneer Ridge Middle. 

• Earmarking development excise revenue for safe sidewalk connections to schools. 

• Coordinating school crossing locations with new school boundaries and staffing the locations 
with reliable personnel.  

3.6.3 City Staff Input 
City staff provided input on important issues through a technical advisory committee set up for the 
project, as well as through direct written and oral communications.  Some of the issues and locations that 
have been highlighted by city staff include:   
 

Existing Safety Issues 
 

• Cedar Niles Road / US-56 – Potential high-crash location.  This is a high-volume location. 

• Cedar Niles Road / E. Santa Fe Street – Potential high-crash location.  Concern is related to 
three of the four legs having stop control.  There are also intersection proximity issues. 

• US 56 / Old US 56 (and vicinity) – Concerns related to speeds at this location as well as over the 
bridge to the east (especially westbound).  Also issues with traffic turning left from Old 56.  (The 
issues related to traffic turning to and from Old 56 will be addressed by the improvements that are 
now in design.)    

• Center Street & Madison Street – The lack of north-south turn lanes can limit sight lines when 
cars queue. (Safety at this intersection will be addressed by the restriping project now being 
developed.)   

 
Existing Safety and Capacity / Congestion Issues 

 
• Center Street / Main Street – Potential high-crash location.  Concerns regarding left-turn lanes, 

left-turn signal phasing, and pedestrian crossings.  Capacity issues were also raised. 

• Moonlight Road / E. Santa Fe Street – Potential high-crash location.  Concerns related to 
congestion and unusual stop control.  Issues are being addressed by the Moonlight Road project. 

• Gardner Road / 183rd Street – Concerns were mentioned related to speeds, sight distance, lane 
changing, and left-turns at this intersection.  The major issues are for traffic on 183rd Street. 

• Gardner-Edgerton High School – Possible need for a signal at Madison Street and 
Poplar/Buckeye Street.  (A study was completed showing that a signal is not warranted.).   

 
Existing Capacity / Congestion Issues 

 
• Moonlight Elementary School – Congestion during the school drop-off and pick-up periods.  

Also, all schools should implement good traffic flow procedures.    

• Moonlight Road / Lincoln Lane – Turning left from Moonlight Road onto Lincoln Lane can be 
difficult during peak periods.  The Moonlight Road project may help address this issue. A signal 
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is planned (and on the City’s CIP) to be installed shortly after the Moonlight Road project is 
completed.   

• Madison Elementary School – Traffic backs up on Madison Street during peak (school peak) 
periods. 

 
Existing and Future Non-Motorized Issues 

 
• Mid-Block Pedestrian Crosswalks – This was raised as a potential issue for the master plan. 

• Pedestrian/Bike/Trail Issues – A number of issues were raised including the topics of right-of-
way, easements, project implementation, funding, and demand.  Many of these issues will be 
addressed by the Pedestrian and Bicycle Master Plan to be completed by the Parks and Recreation 
Department. 

 
Future Roadway and Land-Use Issues 
 
• White Drive Overpass or Underpass – The issue of constructing another grade-separated 

crossing of the BNSF mainline was raised. 

• 188th Street to 191st Street Connection – The realignment of 191st Street to connect with 
188th Street at Gardner Road was mentioned.  This project is being designed and is part of the 
near-term analysis. 

• FAA Right-of-Way Restrictions on 175th Street – The Federal Aviation Administration (FAA) 
restricts how property that was acquired using FAA funds can be used.  This may affect what the 
City can do to improve 175th Street near the airport. 

• Land Use / Traffic Relationship – The traffic impacts of land-use decisions were raised as an 
issue.   

• Realignment of the Main Street / US-56 / 175th Street Intersection – Staff mentioned the 
realignment of this intersection and the resulting effect on the Waverly Road / US-56 intersection.   

• Intersection Improvements – The need for intersection-level improvements in the city was 
raised.   

 

3.7 Other Major Studies 
There are many other large studies currently in progress as of the date of this document.  They are listed 
here for reference and to show how they relate to Gardner’s Transportation Master Plan. 
 

US-56 Corridor Study – This study is evaluating the US-56 corridor from US-59 south of Lawrence 
to I-35 in Gardner.  While it is being managed by KDOT, many city and county agencies are also 
involved.  It may evaluate the possibility of moving US-56 from its current alignment to an alignment 
that follows 199th Street to a new interchange on I-35. 
 
I-35 Interchange Study – This is a KDOT planning and environmental clearance study that will 
determine the preferred location for a new interchange on I-35.  It includes the preparation of an 
environmental assessment document.  Currently, two locations are being considered for the 
interchange: 199th Street/Waverly Road and Homestead Lane. 
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Truck Weigh Station Study – This KDOT study is evaluating potential locations for new truck weigh 
stations (both directions) on I-35.  The location of these weigh stations is important in that it could 
make certain improvement options  in the I-35 corridor more difficult to implement (such as new  or 
improved interchanges). 
 
5-County Study – This KDOT sponsored study is considering the multi-modal transportation needs 
and opportunities in five Kansas counties: Douglas, Johnson, Leavenworth, Miami, and Wyandotte.  
The results of this study may affect Gardner by emphasizing (or de-emphasizing) certain modes and 
improvement options.  Conversely, Gardner’s needs should be considered by the larger study.  
 
BNSF Intermodal Environmental Assessment – This study assesses the potential environmental 
impacts of the proposed BNSF Intermodal Facility on 191st Street west of Waverly Road.  It addresses 
all of the federally required topics, including transportation. 
 

3.8 Existing Conditions Alternatives and Evaluation  

3.8.1 Evaluation Procedure and Criteria 
For this planning level study a two-step evaluation was 
employed for each study horizon year (existing, 2015, and 
2030).  The evaluation began with a compilation of possible 
improvement options that could address the issues defined in the 
study.  At this stage, both the issues and the possible 
improvements came from any source including the general 
public, specific stakeholders, city staff, elected officials, or the 
consultant team.  Once this list was developed, an initial 
screening was performed; alternatives that passed the screening were then ranked based on the evaluation 
criteria listed at right, which address broad goals for the highway transportation system in Gardner. 
   

3.8.2 Development of Alternatives and Initial Screening 
A wide range of existing conditions improvement alternatives are listed in Table 3-5 on the following 
pages.  These alternatives were developed in direct response to the public and stakeholder input and the 
technical analysis.  For example, the public and city staff both identified the intersection of Center Street 
and Madison Street as a safety concern.  Therefore, improvements to address this concern were listed as 
one of the options to be considered.  It should be noted that some of the very largest alternatives (such as 
new interchanges) were included in the 2015 and 2030 lists, as immediate implementation of very large-
scale projects is not possible.   
 
The table includes an indication of project size. Projects are grouped into one of three categories: (1) 
Large projects of over $1,000,000; (2) Medium projects of between $200,000 and $1,000,000; and (3) 
Small projects of under $200,000.   Some of the projects are already planned or underway; for these 
projects, actual costs are listed. 
 
Of the 20 projects examined in this scenario, 13 were recommended for either implementation or further 
study. 
 
  

Evaluation Criteria 
 
1. Mobility 
2. Safety 
3. Cost 
4. Feasibility and Impacts  
5. Public and Political Acceptance 



No. Project New or Status Description Issue Being Addressed Analysis Cost & Funding* Recommendation

A
Moonlight Road 
Improvements

Construction

Widen Moonlight road to 4 lanes from near Warren Drive 

to near Prairie Village Road.  Add turn lanes at major 

intersections including multiple turn lanes at Main Street 

and Moonlight Road.

Traffic congestion and 

safety

Reduces congestion (LOS D or better), improves safety (turn lanes and access restrictions), improves 

Santa Fe intersection, facilitates traffic flow and future development, impacts addressed, very important to 

the public.

Large ($13.546M), 

Funded 

(Federal, State, Local)

Implement

B

Gardner Road 
Improvements 
(at/near interchange)

Design

Install signals at: I-35 NB Ramps, I-35 SB Ramps, and 188th 

Street; Also geometric improvements at/near the SB 

Ramps.

Traffic flow and safety 

due to new development

Improves traffic flow and safety for the near term.  LOS B or better in 2010 with new development. 

Needed for proposed development. Project is feasible and funded. Not controversial.  Agency support.

Large ($2M), 

Funded (KDOT)
Implement

C
191st Street / 188th 
Street Re-Alignment

Design

Relocates 191st from its current alignment west of 

Gardner Road to connect at 188th Street. Pave 191st 

Street west of Waverly Road.

Safe and efficient access 

to planned development 

west of Gardner Road

Improves access for future development.  Improves safety and traffic operations by shifting traffic further 

from the interchange.  The project is feasible, funded, and matches the Comprehensive Plan.

Large, 

Funded (County)
Implement

D
Gardner Road/Center 

Street Left-Turn Lanes 
New

Construct north-south left-turn lanes at major 

intersections on Gardner Road/Center Street
Safety, traffic flow, access

If the turn lanes are added with new pavement, then the project would be costly and require new right-of-

way.  The project could also be done by restriping four lane sections to three lanes.  Regardless, the 

project is not warranted or fundable yet. 

Large, 

Not Funded
Re-Examine in 2015 Scenario

E

US-56, 175th Street, & 

Waverly Road 

Improvements

New
Make improvements to one or more of these three 

intersections and/or the roadways between them.

Improve safety and 

capacity at the "Y" : 

175th and US-56.

These improvements are not required yet.  They could be large or small depending on the option 

selected.  Future needs should be taken into account.  The project can come after 2010.

Large, 

Not Funded
Re-Examine in 2015 Scenario

F
US-56 & Old 56 
Improvements

Design
Signalize intersection such that westbound traffic does not 

stop.  Maximize turn-lane lengths.

Traffic flow and safety 

due to new development

Improves traffic flow and safety for the near-term.  LOS B in 2010 with new development. Project is 

feasible and funded.  Not controversial.  Agency support.

Medium ($600k), 

Funded (Federal, Local)
Implement

G
Center Street & Main 
Street

Planning

Add east-west turn lanes, new signal equipment, modify 

signal phasing and timing, acquire small piece of right-of-

way.  Consider adding north-south through lanes if feasible 

and within an acceptable budget.

Safety, traffic flow, staff 

and public comments

Improves safety at the intersection, especially for turning vehicles.  Also improves pedestrian safety.  

Improves overall traffic flow.  Project will require some new right-of-way and may result in the loss of 

some parking.  It is however feasible and is the direct result of public and staff comments.  Adding the 

north/south through lanes may increase impacts.  Need to study.

Medium

(~$450k w/o n-s lanes) 

Some Federal Funding

Implement Planning & 
Design Only ($100k)

I
US-56 & I-35 SB Ramps 

Turn Lanes and Signal
Planning Signalize the intersection.  Widen ramp to add turn lanes.

Safety and long term 

capacity

The intersection currently has a poor LOS for the low volume SB left turn.  A signal will be needed as 

development east of I-35 occurs and this volume increases.  The SB right turn is very heavy.  Ultimately, 

it will need to be put under signal control to limit weaving between the intersection and Cedar Niles 

Road. 

Medium, 

Not Funded

Re-examine in 2015 Scenario. 

(Implement in conjunction 

with new development east of 

I-35.)

J

Madison Elementary 
Traffic Flow 
Improvements

New
Project is not defined.  It could include on-site and off-site 

traffic flow, safety, and pedestrian related improvements. 

Safety, traffic flow, 

highlighted in school 

district, public, and staff 

comments

Improvements could benefit traffic flow and safety, especially during the morning and afternoon school 

peak periods.  A study is needed to clearly define the problems and recommend solutions.  Study should 

allocate capital costs between the school district and the city.

Medium, 

Not Funded

Implement Study Only 
($15k) Cost share with 

school district

K

Moonlight Elementary 
Traffic Flow 
Improvements

New
Project is not defined.  It could include on-site and off-site 

traffic flow, safety, and pedestrian related improvements. 

Safety, traffic flow, 

highlighted in school 

district, public, and staff 

comments

This project should be addressed in conjunction with the Moonlight Road south improvement project.  

The specific issues and recommended improvements need to be identified.  A study is needed to allocate 

capital costs between the school district and the City.

Medium, 

Not Funded 

(except what is included in 

Moonlight project)

Implement Study Only 
($15k) Cost share with 

school district

L
Cedar Niles Road & 
Santa Fe Street

New

Assumes a new signal or roundabout will be constructed.  

A detailed safety and capacity analysis is needed to 

determine the best solution.  

Safety and long term 

capacity

The current three-way stop control can cause driver confusion.  Left-turn queues back up during peak 

times.  Proximity of US-56 & Cedar Niles Road affects intersection.  Preliminary analyses indicate a signal 

or roundabout could work. A detailed study is needed.

Medium, 

Not Funded

Implement Study Only 
($15k)

Table 3-5: Potential Existing (2010 to 2011) Improvement Project Evaluation



No. Project New or Status Description Issue Being Addressed Analysis Cost & Funding* Recommendation

Table 3-5: Potential Existing (2010 to 2011) Improvement Project Evaluation

M

Center Street & 
Madison Street with 
restriping from Main 
Street to Madison 
Street

Design

Restripe  intersection to add NB & SB left-turn lanes.  NB 

& SB left turns would not have a separate signal phase.  

Modify signal head locations if necessary. Also restripe 

Center street from Main Street to Madison Street.

Safety and traffic 

operations.  Public and 

staff comments.

The proposed project will yield improved lines-of-sight and safety at the intersection. Safety should 

improve along entire restriping corridor.  Traffic operations should remain good.  Cost is low as it is 

mainly a re-striping project.  Future improvements could be made to provide protected left-turn phasing 

when necessary.

Small, 

Design is Funded
Implement

N
Lincoln Street & 
Moonlight Road Signal

Planning
Install a signal.  Intersection has been designed for the 

eventual installation of a signal.
Traffic operations

Signal was not warranted when Moonlight Road project was presented to KDOT.  However, City staff 

expect it to be warranted soon after opening.  Volumes can be observed and warrants checked after the 

project opens to traffic.

Small, 

Not Funded

Implement signal when 
warranted.

O
Center Street & 183rd 

Street Signal
New

Install a signal.  Upgrade intersection signing and striping as 

needed.

Safety and traffic flow. 

Public and staff 

comments.

This intersection is near, but still below the threshold for warranting a signal (based on the 2008 peak 

hour counts).  It should be monitored using the ongoing City count program to determine when a signal 

is warranted (expected to be before 2015).

Small, 

Not Funded
Re-Examine in 2015 Scenario

P
Madison Street & Moonlight 

Road Signal
New

Install a signal.  Upgrade intersection signing and striping as 

needed.
Traffic flow.

Intersection operates acceptably overall in 2008, with poor LOS for EB left turns only.   It does not meet 

the peak hour warrants based on the 2008 volumes. However, as volumes increase it is expected that a 

traffic signal will be required to facilitate left-turns to and from Madison Street.

Small, 

Not Funded
Re-Examine in 2015 Scenario

Q

Santa Fe Street & 
Moonlight Road 
Improvements

New

Study new intersection's operations.  Upgrade if needed to 

support interim operations.  Options include: westbound 

left-turn lane, median refuge area on Moonlight Road 

south of the intersection, and a traffic signal.

Traffic flow.

The intersection should be examined as part of the Moonlight Road improvements.  Two improvements 

that could increase capacity and reduce queues include a separate westbound left-turn lane and a median 

refuge area on Moonlight Road for traffic making that left turn movement.  These improvements may 

delay the need for a signal.  The most recent counts do not appear to indicate that a signal is warranted, 

but warrants should be checked based on new counts.  Signalization should take into account RR, Main, 

and Warren.  

Small, 

Not Funded

Conduct brief focused 
study.  Implement needed 

interim improvements.

R
Madison Street & 

Poplar/Buckeye Signal
New Install signal, modify intersection as necessary.

School traffic peaking.  

Stakeholder comments.

A prior traffic study indicated that this signal is not warranted.  Often signals are not appropriate for 

intersections that only have high traffic volumes at the start/end of school.

Small, 

Not Funded

Do not implement based on 

prior study.

S
Modify Truck Routes and 

Restrictions
New

Modify truck routes.  Post new truck restrictions (weight, 

speed, no through trucks).

Truck traffic in residential 

areas or through town.  

Public and staff 

comments.

The current truck routes have not been revised in some time.  There are possible changes that could be 

beneficial.  It may also be in the City's interest to restrict trucks on certain roads.  These changes may 

make it more difficult for trucks to reach their destinations directly.

Small, 

Not Funded

Observe truck flows. 

Re-examine in 2015 Scenario.

T
General Pedestrian / 
Sidewalk Improvements

New

Construct sidewalks along roadways with missing sections 

that would better link schools, neighborhoods, and 

commercial areas.  Possible locations are provided in the 

report.  Assumes 1/4 mile of new sidewalk.

Pedestrian connections 

and safety. Public 

comments.

Construction of missing sidewalk sections can benefit pedestrian safety and connectivity, including school 

access and safety. Further study may be needed to identify the most important sections. Some sections 

may eventually be constructed by new development.

Small, 

Not Funded

Prepare complete list.  
Implement high priority 

sections.

U
Mid-Block Pedestrian 
Crossing Study

New
Study mid-block crossings in town.  Develop policies for 

the location, signing, and striping of mid-block crossings. 

Pedestrian safety. Staff 

comments.

There are a number of mid-block crossings in town.  Current policies and practices related to these 

crossings vary.  Standardization consist with best practice is desired.

Small, 

Funded
Implement Study.

*Project Size: Large  > $1,000,000; Medium  $200,000 - $1,000,000; Small < $200,000
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3.8.3 Project Prioritization 
Table 3-6 ranks the 13 projects that were carried forward from the initial screening.  Figure 3-13 maps 
these projects.  The study team developed a 5-tier rating system (from “very poor” to “excellent”) 
describing how well each project was deemed to meet each of the 5 rating criteria (mobility, safety, 
cost/funding, feasibility/impact, and public/political acceptance).  These ratings were averaged into an 
overall score for each alternative.  The table also includes order-of-magnitude cost estimates for each 
project.  As previously mentioned, some of the projects are already underway or funded, and their actual 
anticipated costs are listed.  As the table indicates, the remaining unfunded projects are estimated to cost 
just under $360,000.  
 

 

Figure 3-13: Prioritized Projects – Existing Conditions (2010 – 2011) 



Project Title Description Mobility Safety
Cost/ 

Funding
Feasibility 
and Impact

Public & 
Political 

Acceptance

Moonlight Road 

Improvements

Widen Moonlight road to 4 lanes from near Warren Drive to near Prairie 

Village Road.  Add turn lanes at major intersections including multiple turn 

lanes at Main Street and Moonlight Road.

4.4
Construction 

(Currently 
ongoing)

$13,546,000 Funded 1

Gardner Road 

Improvements 

(at/near interchange)

Install signals at: I-35 NB Ramps, I-35 SB Ramps, and 188th Street; Also 

geometric improvements at/near the SB Ramps.
4.4

Design & 
Construction 
(by others)

$2,000,000 Funded 2

US-56 & Old 56 

Improvements

Signalize intersection such that westbound traffic does not stop.  Maximize 

turn-lane lengths.
4.0

Design & 
Construction

$540,200 Funded 3

Center Street & Madison 

Street with restriping from 

Main Street to Madison 

Street

Restripe  intersection to add NB & SB left-turn lanes.  NB & SB left turns 

would not have a separate signal phase.  Modify signal head locations if 

necessary. Also restripe Center street from Main Street to Madison Street.

4.0
Design & 

Construction
$30,000 Funded 4

191st Street / 188th Street 

Re-Alignment

Relocates 191st from its current alignment west of Gardner Road to 

connect at 188th Street. Pave 191st Street west of Waverly Road.
3.8

Design & 
Construction 
(by others)

$14,000,000 Funded 5

Santa Fe Street & 

Moonlight Road 

Improvements

Study new intersection's operations.  Upgrade if needed to support interim 

operations.  Options include: westbound left-turn lane, median refuge area 

on Moonlight Road south of the intersection, and a traffic signal.

3.6
Study, 

Construction
$150,000 Unfunded 6

Center Street & Main 

Street

Add east-west turn lanes, new signal equipment, modify signal phasing and 

timing, acquire small piece of right-of-way.  Consider adding north-south 

through lanes if feasible and within an acceptable budget.

3.6
Planning and 

Design
$100,000

Unfunded
(Const. Partially 

Funded)
7

Mid-Block Pedestrian 

Crossing Study

Study mid-block crossings in town.  Develop policies for the location, 

signing, and striping of mid-block crossings. 
3.6 Study $7,500 Funded 8

Lincoln Street & Moonlight 

Road Signal

Install a signal.  Intersection has been designed for the eventual installation 

of a signal.
3.0

Install signal when 
warranted

$120,000 Unfunded 9

Moonlight Elementary 

Traffic Flow Improvements

Project is not defined.  It could include on-site and off-site traffic flow, 

safety, and pedestrian related improvements. 
3.0

Study (cost share 
with school 

district)
$15,000

Unfunded 
(Cost share)

10

Cedar Niles Road & Santa 

Fe Street

Assumes a new signal or roundabout will be constructed.  A detailed safety 

and capacity analysis is needed to determine the best solution.  
2.8 Study $15,000 Unfunded 11

Madison Elementary Traffic 

Flow Improvements

Project is not defined.  It could include on-site and off-site traffic flow, 

safety, and pedestrian related improvements. 
2.8

Study (cost share 
with school 

district)
$15,000

Unfunded 
(Cost share)

12

General Pedestrian / 

Sidewalk Improvements

Construct sidewalks along roadways with missing sections that would 

better link schools, neighborhoods, and commercial areas.  Possible 

locations are provided in the report.  Assumes 1/4 mile of new sidewalk.

2.8
In-House List, 
Construction

$35,000 Unfunded 13

fair
very poor good
poor excellent

Rating System

Table 3-6: Project Prioritization: Existing (2010 to 2011)

Estimated Cost for 
this Phase Only Funding Status

Project Phase 
Being 

Recommended

Total Estimated 
Unfunded Cost $357,500

Overall Score 
(Average)

Priority 
Ranking
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4.0 Future Land Use and Traffic Forecasts 
 
To determine future traffic needs in Gardner, the Master Plan team prepared near- and long-term traffic 
forecasts.  This chapter describes the methodology used to develop these forecasts. 

4.1 Traffic Forecasting and Analysis Methodology 
The traffic forecasting and analysis methods employed for this Master Plan were drawn from standard 
transportation planning and engineering practice.  However, the approaches were tailored to provide the 
critical information needed by the City at a level that was useful for near and long-term planning. 

4.1.1 Traffic Forecasting Model 
Traffic forecasts for the Master Plan were developed using the City of Olathe’s computerized Travel 
Demand Model (OTM).  This model platform, which covers the entire Olathe-Gardner area, was 
determined to be the most appropriate tool for predicting future traffic patterns in Gardner.  The model 
uses input information regarding anticipated land uses (type, quantity, and location) and assumptions 
about the roadway network to forecast daily and p.m. peak hour traffic volumes on key roadways in the 
area.   
 
The model covers an area about 14 miles long 
(north-south) and 15 miles wide (east-west).  The 
approximate model limits are 87th Street/83rd 
Street to the north, Quivira Road to the east, 199th 
Street to the south, and Sunflower Road to the 
west.  The model boundary is illustrated in 
Figure 4-1. The model divides the region into 
782 internal Traffic Analysis Zones (TAZs), 
which allow existing and future land-
use/socioeconomic information to be grouped 
into reasonably sized areas.  These TAZs are 
joined to the transportation network by links 
known as centroid connectors, and the OTM - 
through an iterative process - generates, 
distributes, and assigns traffic to the 
transportation network.  In addition to the 782 
internal TAZs, the OTM includes 72 external 
zones that represent traffic heading in and out of 
the model (such as I-35 south of 191st Street).  
The original Olathe model was previously 
adapted for use in the I-35 Break-In-Access 
Study and for analyses of possible future intermodal and warehouse activity in southwestern Johnson 
County.  In addition, processes were developed to predict a.m. peak hour volumes and truck volumes.  
For this Transportation Master Plan, additional modifications were made, resulting in 2015 and 2030 
scenarios that employ the latest roadway and land-use assumptions provided by the City of Gardner. 

4.1.2 Study Area and Scenarios 
The traffic forecasts cover the Gardner area and its immediate surroundings. While the model extends 
further north and east, forecasts in those areas were not considered as part of this study. Traffic 
projections were developed for 2015 and 2030, the two years selected as the future planning horizon 
years. For each horizon year, a base scenario was developed that included roadway improvements that are 

Figure 4-1: Olathe Model Boundary 
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generally planned to occur based on prior studies and plans. Subsequently, a series of optional roadway 
network scenarios were examined to evaluate the potential benefits and drawbacks of each. 

4.1.3 Traffic Volumes 
In order to arrive at roadway and intersection volumes that could be analyzed, the model output was 
compared to baseline count data and factored volumes.  This allowed the model volumes to be adjusted 
such that they more realistically represented expected future volumes at the micro level.  The adjusted 
volumes were used in the subsequent operational analysis. 

4.1.4 Daily Volumes and Intersection Operational Analysis 
For each scenario, the daily traffic volumes were examined to determine if they were consistent with the 
roadway’s current functional class, land-use, and number of lanes.  This examination is generally 
conducted at a high level and is intended to make sure that future volumes are within reasonable ranges.  
If they are not, then improvements may be necessary or it may be necessary to try to shift traffic to a 
higher functional class facility. 
 
The intersection-level operations analysis is designed to highlight specific capacity shortfalls.  
Intersections are typically the critical capacity constraining locations within a transportation network.  
Therefore, for each future year the projected intersection volumes were examined given the assumed 
roadway and intersection geometries.  The Highway Capacity Manual method was used to predict the 
level of service at each location and locations that operated below LOS D were highlighted as needing 
capacity improvements of some type. 

4.2 Land-Use Projections 
 
Land use assumptions are some of the most critical inputs to a travel demand model. The City of Gardner 
planning staff examined the current 2008 land use and made projections regarding how much and where 
development could be expected to occur by 2015 and 2030. These projections were made for a range of 
uses. The projections focused on Gardner, though uses in other areas (such as in Olathe) were also 
considered where data was available. For some uses, prior projections were retained because no new data 
was available (such as college attendance). Land use tables and maps are presented later in this section. 
The major land uses that were updated by city staff included: 
 

• Single-Family Residential 
• Multi-Family Residential 

• Retail 
• Office 

• Industrial & Warehouse 
• Schools (Gardner area only) 

 
It is useful to note that even if development and land-use growth occur at rates other than those 
anticipated in this analysis, the results of the analysis are still expected to be valid.  The year that the 
improvements would be needed might simply move forward or backward in time.  For example, if the 
current economic downturn ends more slowly than expected, the needs identified in 2015 might not 
actually be needed until sometime between 2015 and 2020.   

4.2.1 2015 Projections 
By 2015, due to the expected population growth in Gardner, the City is also expected to grow in each of 
the six major land use categories.  The projected 2015 land-use is presented in Figure 4-2. The total 
number of dwelling units is expected to increase from approximately 8,000 in 2008 to over 11,600 in 
2015. The majority of this residential growth is expected to take place north of 175th Street and west of 
Waverly Road. As population and households increase it is also expected that the number of students will 
increase as well. By 2015 it is expected that the number of students will increase from 4,500 to over 
5,300. This growth is expected to be absorbed within the existing schools.  
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Industrial & Warehouse (ksf) 

Retail (ksf) 

 
2015 Land-Use Estimates 

Land-Use Units 2015 
Single Family d.u. 8,093 
Multi Family d.u. 3,562 
Subtotal d.u. 11,655 

   School students 5,319 
   Industrial ksf 2,228 
Warehouse ksf 7,897 
Subtotal ksf 10,125 

   Office ksf 1,085 
   Retail ksf 931 

Notes: d.u. = dwelling unit, ksf – 1,000 square feet 

Schools (students) 

Residential Dwelling Units 
(single family + multi‐family) 

Office (ksf) 

Figure 4-2: Projected 2015 Land Use  
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Employment land uses are also expected to increase with population. Industrial and warehouse land uses 
are expected to increase from 4.5 million square feet to over 10 million square feet by 2015. Some of this 
growth is expected near the New Century Business Park (specifically, the Midwest Commerce Center on 
Old US-56 east of US-56), but the majority is expected to develop near the proposed BNSF Intermodal 
facility east of Waverly Road between 183rd Street and 191st Street. The amount of office use is projected 
to nearly double, from just under 600,000 square feet to almost 1.1 million square feet. This growth is 
expected to occur almost exclusively within the New Century Business Park, specifically along the 
western edge, between Moonlight Road and New Century Parkway. Retail use is expected to increase 
from a current level of around 650,000 square feet to over 900,000 square feet in 2015. The majority of 
this retail growth is expected to be close to I-35, specifically near the US-56 and Gardner Road 
interchanges. 

4.2.2 2030 Projections 
The City of Gardner and the surrounding areas are expected to grow at such a rate that by 2030, land use 
totals for five of the major land use types will double from the 2015 levels. In 2030, the number of homes 
is forecasted to jump to over 22,500. This growth assumption is spread throughout the study area, with 
high concentrations in both the northwest and southeast (across I-35) areas of the City.  
 
Industrial and warehouse land use is expected to reach over 23 million square feet by 2030, and will 
predominantly continue to occupy the areas near the New Century Business Park and the proposed BNSF 
Intermodal facility. Projections for office land use are over 2.1 million square feet by 2030, and like the 
industrial/warehouse uses, the majority of that growth is expected to occur either in the New Century 
Business Park or near the Intermodal facility. It is also projected that there will be over 2 million square 
feet of retail space in the Gardner area by 2030, including additional retail growth near the I-35 
interchanges, as well as some fairly significant growth in the northwest corner of the City.  Figure 4-3 
maps the forecasted 2030 land use. 
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Figure 4-3: Projected 2030 Land Use  

Industrial & Warehouse (ksf)

Retail (ksf) 

Schools (students) 

Residential Dwelling Units 
(single family + multi‐family) 

Office (ksf) 

2030 Land Use Estimates 

Land-Use Units 2030 
Single Family d.u. 14,788 
Multi Family d.u. 7,793 
Subtotal d.u. 22,581 

   School students 6,536 
   Industrial ksf 7,599 
Warehouse ksf 15,819 
Subtotal ksf 23,418 
   Office ksf 2,179 
   Retail ksf 2,058 
Notes: d.u. = dwelling unit, ksf – 1,000 square feet 
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4.3 Baseline Roadway Improvement Assumptions  

4.3.1 2015 Network Improvements/Modifications 
By 2015, it was assumed that certain baseline improvements and modifications would be made to the 
roadway network within the Gardner study area. These assumed improvements are either already planned 
by the City of Gardner or KDOT (such as Moonlight Road) or can be expected as part of planned new 
developments. Figure 4-4 illustrates these improvements, while the following list describes them in more 
detail. 
 

 

 

• 191st Street Realignment – 191st Street was assumed to be realigned between Waverly Road and 
Gardner Road to transition the corridor from the 191st Street alignment to the 188th Street 
alignment. (This project is currently in the planning stages.)  

• I-35/Gardner Road Interchange and Vicinity Improvements – It was assumed that the interchange 
would be improved by signalizing both ramp intersections, widening to add westbound and 
southbound turn lanes at the southbound ramp intersection, widening Gardner Road to four lanes 
from the I-35 southbound ramps north to 188th Street, and signalizing the Gardner Road & 188th 
Street intersection. (This project is currently planned by KDOT.) 

• I-35/Lone Elm/159th Street Interchange – This interchange is currently under construction, and 
was therefore included in the 2015 analysis. This also includes widening on Lone Elm and I-35. 

• Moonlight Road Improvements – This includes widening Moonlight Road to four lanes from 
Prairie Village Drive to Santa Fe Street, and adding turn lanes at 167th Street, Madison Street, 

Figure 4-4: Assumed 2015 Network Improvements 
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Lincoln Lane, Main Street (US 56), and Santa Fe Street.  It also includes relocating Santa Fe 
Street further to the south to improve the distance between it and the railroad tracks and Main 
Street.  The Moonlight Road/Lincoln Street intersection is also planned to be signalized shortly 
after completion of the rest of the Moonlight Road project.   

• Center Street/Madison Road Improvements – Between Colleen Drive and Main Street, Center 
Street was assumed to be restriped to reduce that section from four lanes to a three-lane section, 
primarily in order to accommodate the addition of left-turn lanes at the intersection of Center 
Street and Madison Road.  (This improvement is currently planned by the City.)  

• Other Roadway Upgrades – 191st Street and Waverly Road were assumed to be upgraded to two-
lane, paved roadways.  

• Road Closures – To accommodate the future BNSF Intermodal facility, the following roadway 
sections were assumed to be closed in 2015: 183rd Street from US-56 to Waverly Road, 191st 
Street from US-56 to Four Corners Road, and Four Corners Road from US-56 to 191st Street.  

 

4.3.2 2030 Network Improvements/Modifications 
For 2030, in addition to the modifications assumed to be complete by 2015, it was assumed that the 
roadway network was generally improved to be consistent with KDOT and MARC long-range plans, as 
well as other project-specific plans and studies. Figure 4-5 illustrates these improvement assumptions, 
while the following list describes them in more detail. 
 

• I-35 mainline – It was assumed that I-35 would be widened to six lanes from 151st Street to a new 
interchange in the vicinity of 199th Street and Waverly Road. 

• I-35 / 199th Street and Waverly Road Interchange Constructed – Based on input from KDOT, by 
2030, a new interchange was assumed to be constructed on I-35.  For modeling purposes, it was 
assumed that the interchange was consistent with the CARNP and was located near 199th Street 
and Waverly Road.  The interchange concept used in the analysis was a simple diamond with 
ramps to 199th Street.  Waverly Road was offset and was discontinuous to the north and south. 

• K-7 – In keeping with the recommendations of the K-7 Corridor Management Plan, it was 
assumed that by 2030, K-7 would be converted to a continuous freeway from Spring Hill north 
through Olathe.  This includes a new freeway-to-freeway interchange with I-35 in the vicinity of 
159th Street. K-7 is not in the study area for this project, but it is in the Olathe Model and heavily 
influences regional traffic volume distributions.  

• Waverly Road - It was assumed that Waverly Road would be widened from two to four lanes 
between 175th Street and 183rd Street. 

 
Certain improvements shown in the figure were included after an initial round of 2030 modeling that 
showed that some key facilities would operate over capacity.  To prevent these facilities from 
constraining the traffic model assignment, capacity was added to them.   

• Old Hwy 56 – The section of Old 56 between 151st Street and K-7 was increased from two to four 
lanes.  

• 151st Street was upgraded to a four-lane roadway and extended from New Century Road east to I-
35, continuing over the railroad tracks east of Old 56 Highway (where it currently is 
discontinuous).  

• Gardner Road was upgraded to a continuous four-lane section from I-35 to US-56. 
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• 167th Street was upgraded from two lanes to four lanes between Center Street and Moonlight 
Road. 

• Moonlight Road was upgraded from two lanes to four lanes between Santa Fe Road and 183rd 
Street. 

• 175th Street was upgraded from two lanes to four lanes between I-35 and the future upgraded K-7 
freeway. 

  

Figure 4-5: 2030 Model Network Improvements 
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4.3.3 New Roads 
In addition to modifications of existing roads, the future transportation network is expected to contain 
new roads. There are two additional new roads expected to be built by 2015 (as shown in the 
Comprehensive Plan). These are shown in red on Figure 4-6. One is an east-west undivided thoroughfare 
in the vicinity of 187th Street east of Waverly Road. The other is a north-south collector running between 
183rd Street and the new road along the 187th Street alignment. In addition, several future local 
subdivision roads are shown in pink.  
 
By 2030, several additional new roads were assumed (primarily from the Comprehensive Plan and 
proposed major development plans), including the White Drive extension from Main Street to Moonlight 
Road, an extension of Madison Street from Waverly Road to Four Corners Road, and an extension of 
188th Street from Gardner Road to 183rd Street. Additional subdivision or other local roads can be 
expected by 2030; however, as these are not yet platted, they are not shown in the figure. 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

4.4 Olathe Model Adjustments 
In addition to the assumed improvements and new roads, other adjustments were made to the Olathe 
model in order to improve the output results. One of the major adjustments included subdividing some of 
the traffic analysis zones in the Gardner area in order to better refine the land use for the TMP study. 
Empty zones were actually moved from other areas of the model to accommodate this subdivision. New 
centroid connectors were added to load traffic from these refined zones.  
 
Another significant adjustment was made to the trip generation rates. The rates for warehouse and 
industrial uses appeared to be under-predicting traffic, and were therefore adjusted to increase the traffic 
generation from those uses.  
 
Other adjustments included network changes to lanes, speeds and functional classification, as well as 
adjusting the loading locations of centroid connectors.  

Figure 4-6: Assumed New Roads in Future Scenarios 

2015 2030
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5.0 2015 Conditions 
 
By 2015, Gardner is expected to have grown considerably, as outlined in Chapter 4.  This chapter presents 
the traffic implications of this growth.  It begins to ask and answer the following questions: Where will 
traffic volumes increase the most?  Which roadways and intersections will operate well?  Which will 
operate poorly? And what level of improvements is required to keep Gardner’s roadways operating 
acceptably?   

5.1 Baseline Traffic Forecasts 
Based on the 2015 land use and 2015 assumed roadway network presented in Chapter 4, a.m. peak hour, 
p.m. peak hour, and daily traffic volumes were forecasted for 2015 for all of the major roadways in 
Gardner. This initial run is referred to as the 2015 base model run, as it does not include any adjustments 
beyond those assumed in Chapter 4.  The daily traffic volumes from that base run are illustrated in 
Figure 5-1.  
 

Figure 5-1: 2015 Average Daily Traffic (Baseline) 
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Between 2008 and 2015, traffic volumes are projected to increase substantially on a number of key 
roadways.  Some of the more important changes include (volumes discussed in round numbers): 
 
East-West Roads 
 
• 167th Street – Traffic is projected to more than triple in some sections. Between Center Street and 

Moonlight Road, it is projected to increase from under 2,500 to almost 8,400 vehicles per day (vpd).  
This roadway appears to be carrying new traffic associated with the residential developments in the 
north and west parts of the study area.  It is forecasted to become an important east-west connector by 
2015, a trend that is forecasted to continue in 2030. 

• US-56 – Traffic on US-56 (Main Street) is forecasted to increase from 11,000 to 16,000 vpd west of 
Center Street, from 22,000 to 25,000 vpd between Center Street and Moonlight Road, from 19,000 to 
24,000 vpd between Moonlight Road and New Century Parkway, and from 26,000 to 33,000 vpd 
between New Century Parkway and US-56. 

• Madison Street – Traffic on Madison Street is projected to increase from 1,600 to 1,800 vpd just east 
of Waverly Road, and from 4,400 to 6,900 vpd west of Moonlight Road. 

• 151st Street – Projections for 151st Street show increases of roughly 2,000 to 4,000 vpd on sections 
between Waverly Road and Clare Road.  This roadway becomes a more important east-west through 
street by 2015, with daily traffic of nearly 11,000 vpd at the east end (compared to an existing volume 
of 7,000 vpd). 

• 175th Street (west of US 56) – Traffic volumes are anticipated to roughly double near Waverly Road 
(from 3,900 to 8,900 vpd just West of Waverly, and from 4,700 to 9,100 vpd just east) due to large 
increases in development west of town.  The projected traffic on 175th Street near Waverly Road 
exceeds the projections for US-56 in this same area. 

• 191st Street – This realigned roadway is projected to carry 10,000 vpd between Waverly Road and 
Center Street (a currently non-existent segment) due to development in the area.  

• 159th Street – From existing volumes less than 1,000 vpd between Gardner Lake and just east of 
Moonlight Road, traffic is forecasted to increase into a range of 2,000 to 4,000 vpd. 

 
North-South Roads 
 
• Moonlight Road – Traffic is expected to increase fairly significantly along the segment between US-

56 and 151st Street, nearly doubling from 2,600 to 4,600 vpd near 151st Street, and increasing from 
11,600 to 16,500 vpd just north of US-56.  South of US-56 to I-35, increases of 2,000 to 3,000 vpd 
are expected  

• Gardner Road/Center Street – This roadway is projected to experience considerable traffic growth 
just north of the I-35/Gardner Road interchange, from 5,100 to 18,200 vpd.  Between 183rd Street and 
151st Street, projected increases are much more moderate – on the order of 1,000 vpd. 

• Waverly Road - Forecasted traffic growth is largest just south of US-56 (from almost no traffic to 
4,200 vpd) and north of 159th Street (again, from almost no traffic to 3,300 vpd), but there are 
increases throughout the corridor reflecting the increased importance of this roadway – although the 
road is projected to carry at most 3,000 to 4,000 vpd on any segment under this scenario.  

• New Century Parkway – South of 166th Street, volumes are forecasted to increase from roughly 
4,000 to 6,000 vpd.  North of 166th Street, projected volume increases are fairly modest (roughly 
1,000 vpd), with traffic growing to a maximum of 5,400 vpd. 
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Other Roads 
 
• I-35 – Traffic on I-35 is expected to increase to over 50,000 vpd (from 33,800) between Gardner 

Road and US-56.  It is expected to exceed 65,000 vpd (from 45,500) north of US-56.  This growth is 
caused by both increased through traffic as well as increased local Gardner area traffic. 

• Old 56 – Projections for this roadway show increases of about of about 2,000 vpd – to 4,600 west of 
Clare Road, and 6,900 vpd just east of New Century Parkway.  This can be traced in part to new 
development on Old 56. 

 
For this master plan, 10,000 vehicles per day is used as a rough planning level threshold for identifying 
two-lane roadways that should be examined to determine if turn lanes and/or additional through lanes are 
needed.  Based on this threshold, several roadway segments may warrant further consideration for 
widening in 2015: 
 
• Moonlight Road (Santa Fe to Moonlight Elementary School) – The projected traffic volumes at 

the north end of this section exceed 18,000 vpd.  The presence of the elementary school and its 
associated traffic issues further supports improvements on this section.  This need is consistent with 
the City’s plans to widen Moonlight Road to four lanes south to 183rd Street.  Turn lanes should be 
included with this widening. 

• 175th Street (I-35 to east of Clare Road) – This section of roadway is projected to exceed the 
10,000-vpd threshold in 2015; however, roadway widening in this area should be tied to new 
development.  Without additional side street traffic, additional through lanes will not be needed.  

• 188th Street (Just west of Gardner Road) – This section of road is forecasted to just exceed the 
10,000 vpd planning threshold in 2015.  Similar to 175th Street, the need for additional capacity 
(through lanes and turn lanes) on this section is related to new development.   

• 151st Street (Moonlight Road east to Old 56) – This section is also projected to just exceed the 
10,000-vpd threshold.  The section is outside current Gardner city limits.   

 
The projected 2015 a.m. and p.m. peak hour volumes are illustrated in Figure 5-2 for twenty-one key 
intersections in the Study Area.  The assumed 2015 traffic control and intersection geometries for those 
same intersections are illustrated in Figure 5-3.  A comparison of these volumes to the 2008 intersection 
volumes also reveals locations with significant increases in projected traffic.  A few of these include: 
 

• Moonlight Road / 167th Street • US-56 / Cedar Niles Road 
• Moonlight Road / Madison Street • US-56 / I-35 Ramps (both intersections) 
• Main Street (US-56) / Center Street • Gardner Road / 188th Street 
• Main Street (US-56) / Moonlight Road 
• US-56 / Old 56 

 

• Gardner Road / I-35 (both intersections) 
• Waverly Road / 175th Street 
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Figure 5-2: 2015 Peak Hour Turning Movement Volumes 
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Figure 5-3: 2015 Intersection Geometry & Traffic Control 
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5.2 Intersection Operating Conditions 
Intersection levels of service were projected for twenty-one key locations in Gardner in 2015.  The 
analysis employed the turning movement volumes and geometries presented previously.  The summary 
results of the intersection analysis are presented in Table 5-1.   

 
Note that KDOT is currently producing a corridor study along US-56. This Master Plan study, therefore, 
does not develop detailed recommendations for intersections along US-56. The US-56 study is expected 
to make recommendations as to the future geometry and traffic control improvements needed address any 
congestion issues.  However, for the future baseline scenarios in this master plan, conditions on US-56 are 
presented and described. 
 
A total of 11 intersections (highlighted in bold text in the Table) are expected to operate below the 
acceptable LOS D threshold in 2015. 
 
167th Street / Center Street (#1) – This unsignalized intersection is forecasted to operate at LOS F 
during the a.m. peak hour, and LOS E during the p.m. peak hour. The heaviest movement at this 
intersection is the westbound through volume on 167th Street. These vehicles are projected to experience 
significant delays during the a.m. peak hour, primarily because, while the north-south volumes on Center 
Street are much lower, they are not required to stop.  

Table 5-1: 2015 Intersection Operations Analysis Summary 
 

Study Intersection # and Name 

Future 
Traffic 

Control 

AM Peak Hour  PM Peak Hour 
Delay 

(sec/veh) LOS 
 Delay 

(sec/veh) LOS 
1 167th St & Center St TWSC -- (wbl) F  41.0 (ebl) E 
2 167th St & Moonlight Rd OWSC 135.6 (ebl) F  50.9 (ebl) F 
3 Madison St & Waverly Rd TWSC 29.7 (eb) D  12.6 (wbl) B 
4 Madison St & Center St Signal 14.0 B  13.2 B 
5 Madison St & Moonlight Rd OWSC 109.2 (ebl) F  -- (ebl) F 
6 175th St & Waverly Rd TWSC -- (sb) F  104.7 (nb) F 
7 175th St (Santa Fe St) & US-56 OWSC 199.6 (sbl) F  44.2 (sbl) E 
8 US-56 (Main St) & Center St Signal 35.9 D  25.0 C 
9 US-56 (Main St) & Elm St Signal 6.4 A  6.9 A 
10 US-56 (Main St) & Mulberry St Signal 7.5 A  4.6 A 
11 US-56 (Main St) & Moonlight Rd Signal 37.1 D  32.4 C 
12 US-56 (Main St) & Old US-56 Signal 19.4 B  11.1 B 

13 US-56 (175th St) & Cedar Niles Rd Signal 28.7 C  38.9 D 

14 US-56 (175th St) & I-35 SB Ramps OWSC -- (sbr) F  -- (sbr) F 
15 US-56 (175th St) & I-35 NB Ramps OWSC -- (nb) F  -- (nb) F 
16 175th St & Clare Rd TWSC 87.4 (nb) F  91.7 (nb) F 
17 Waverly Road & US 56 TWSC 24.5 (sb) C  32.2 (nb) D 
18 183rd St & Gardner Rd TWSC -- (wbl) F  -- (wbl) F 
19 I-35 SB Ramps & Gardner Rd Signal 21.2 C  99.4 F 
20 I-35 NB Ramps & Gardner Rd Signal 243.5 F  42.1 D 
21 188th St & Gardner Rd Signal 24.4 C  13.8 B 
Notes: TWSC – Two-way STOP control, OWSC – One-way STOP control, AWSC – All-way STOP 
control, LOS – Level of Service.  For one and two-way STOP-controlled intersections the delay and LOS 
for the worst approach is shown. 
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167th Street / Moonlight Road (#2) – This unsignalized intersection is projected to operate at LOS F 
during both the a.m. and p.m. peak hours, primarily due to the eastbound volumes conflicting with heavy 
north-south traffic flows on Moonlight Road. Projected delays are more significant during the a.m. peak. 
 
Madison Street / Moonlight Road (#5) – This unsignalized intersection is forecasted to operate at LOS 
F during both the a.m. and p.m. peak hours, mainly due to the eastbound volumes conflicting with heavy 
north-south traffic flows on Moonlight Road.  Delays are more significant during the p.m. peak. 
 
175th Street / Waverly Road (#6) – This unsignalized intersection is projected to operate at LOS F 
during both the a.m. and p.m. peak hours. The heaviest delays would occur in the southbound direction 
during the a.m. peak, and during the northbound direction during the p.m. peak. Heavy volumes of free-
flowing vehicles along 175th Street are the primary cause of projected delays for northbound and 
southbound vehicles. 
 
175th Street / US-56 (#7) – This unsignalized intersection is forecasted to operate at LOS F during the 
a.m. peak hour and LOS E during the p.m. peak hour. 175th Street would experience significant delays 
due to a high volume of left-turns onto US-56 (580 during the a.m. peak, and 270 during the p.m. peak). 
The forecasted combined opposing through movement on US-56 is around 600 vehicles during both the 
a.m. and p.m. peaks.  
 
US-56 (175th Street) / I-35 Southbound Ramps (#14) – As noted in Chapter 3, this unsignalized 
intersection has a free-flow lane to accommodate the heavy southbound right-turn movement from the 
ramp onto westbound US-56. The southbound left-turn movement, however, is stop-controlled and is 
projected to operate at LOS F during both the a.m. and p.m. peak hours. The longest forecasted delays 
occur during the p.m. peak, when a projected 130 southbound left vehicles would be opposed by east-
west flows totaling over 2,500 vehicles. 
 
US-56 (175th Street) / I-35 Northbound Ramps (#15) – This unsignalized intersection is projected to 
operate at LOS F during both peak hours.  The stop-controlled northbound off-ramp is the critical 
movement, and is opposed by fairly large forecasted volumes on 175th Street in both directions. 
 
175th Street / Clare Road (#16) – This unsignalized intersection is forecasted to operate at LOS F during 
both the a.m. and p.m. peak hours. The northbound left-turn movement would experience the longest 
projected delays, mainly due to the heavy east-west opposing traffic on 175th Street. While the projected 
LOS for this approach is below LOS D, the projected approach volume is fairly small: 70 vehicles during 
the a.m. peak and 45 during the p.m. peak.  
 
183rd Street / Gardner Road (#18) – This unsignalized intersection is projected to operate at LOS F 
during both the a.m. and p.m. peak hours. The westbound left-turn movement would experience 
significant delays, mainly due to the heavy north-south opposing traffic on Gardner Road.  
 
Gardner Road / I-35 Southbound Ramps (#19) – This intersection (assumed signalized, as planned, by 
2015) is projected to operate at LOS F during the p.m. peak hour only. Forecasted delays would be 
mainly caused by heavy ramp volumes (1,050 right turns and 160 left turns) opposing north-south 
through volumes of over 900 on Gardner Road.   
 
Gardner Road / I-35 Northbound Ramps (#20) – This signalized intersection is projected to operate at 
LOS F during the a.m. peak hour only, primarily due to an extremely high volume of southbound left 
turns (990) opposing northbound through and right turns of 140 and 190, respectively. 
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In addition to the high daily traffic roadway sections and the intersections with poor levels of service, 
there are locations or areas that were mentioned as possible problems by the public and other 
stakeholders. Some of these were addressed in the existing conditions chapter, but a number were 
recommended for further study in the 2015 scenario.  These locations, topics, and areas include: 

• Three intersections comprised of: US-56, 175th Street, and Waverly Road 
• Gardner Road/Center Street Turn Lanes 
• US-56 / I-35 SB Ramps 
• US-56 / Cedar Niles Road 
• Cedar Niles Road Extension to Old 56 
• Madison Street / Poplar Street 
• Center Street / 183rd Signal 
• 191st Street Realignment to 188th Street 
• Cedar Niles Road / East Santa Fe Street 
• Madison Street & Center Street 
• Truck traffic issues 
• At-grade railroad crossing safety 
• Pedestrian improvements and crossings 
• Moonlight Road / East Santa Fe Street Signal  

5.3 Improvement Alternatives and Evaluation 
As outlined in the foregoing sections, a wide range of issues and concerns have been identified for the 
2015 timeframe from a variety of sources.  In response, a list of potential improvement projects has been 
identified. It is beyond the City’s financial ability, however, to implement all of these projects.  Therefore, 
it is important to determine which projects have the most merit.   In response, a number of improvement 
alternatives were conceptualized for further consideration and screening. Once this detailed screening 
process was complete, recommendations for implementation were made.  

5.3.1 Development of Alternatives and Initial Screening 
The initial 2015 improvement alternatives are listed in Table 5-2 on the following pages.  Of the 30 
projects examined in this scenario, 22 were recommended for either implementation or further study. 
(Note that several projects in Table 5-2 were bundled with other projects when carried forward.)  One 
improvement listed in the table merits additional discussion: 
  
2015 Truck Routes and Restrictions – There are a number of projects proposed for the Gardner area 
that will increase truck traffic.  They include the intermodal project to the west of Gardner as well as new 
warehouse developments both east and west of Gardner.  A few changes to the current truck routes and 
restrictions are recommended for consideration by 2015, with additional changes proposed by 2030.   
• Remove 183rd Street between Poplar Street and Center Street from the truck route map and post that 

section of roadway as “No Through Trucks”. 
• Add the improved portions of 191st Street and 188th Street (west of Gardner Road) that are inside 

Gardner to the truck route map prior to the opening of the intermodal project. 
• Add the improved portions of Waverly Road (between 191st Street and just south of the northern 

BNSF mainline tracks) that are inside Gardner to the truck route map prior to the opening of any 
warehouse or industrial projects north of the intermodal facility and/or 183rd Street. 

• Consider shifting the Madison Street truck route to 167th Street.  This may need to wait until 167th 
Street is widened to four lanes (between 2015 and 2030). 



No. Project New or Status Description Issue Being Addressed Analysis Cost & Funding Recommendation

A
Santa Fe Street Realignment just 
east of Moonlight Road

Planning
The project includes making the re-alignment of Santa Fe 

Street near Moonlight Road permanent.

Traffic flow, access, and 

safety.

There are two primary options.  Reconstruct the road further south across from Warren Street 

or make the current location permanent and relocate Warren Street to the north.  The 

southern re-alignment of Santa Fe Street raises cost and environmental justice issues, while the 

northern re-alignment of Warren Street raises cost and commercial property impact issues.  A 

feasibility study is recommended to select a preferred option.  Interim improvements should be 

made until the final improvements are installed either as part of the Moonlight Road project or 

as a stand-alone project.  

Large, 

Not Funded

Conduct Study 
Implement as part of 

Moonlight Road 
improvements if 
funding allows

B

Gardner Road/Center Street 
Median and Turn Lanes (183rd 
Street to I-35)

Planning

Construct left- and right-turn lanes at major 

intersections.  Construction of a raised median is 

preferred to restrict turns at minor connection points.

Traffic flow, safety, access 

management.

Project will increase roadway capacity to accommodate future development, improve roadway 

safety, and establish arterial street access control in a key development corridor.  An access 

management study may be an appropriate first step for this project.

Large, 

Not Funded
Implement

C

Widen Moonlight Road from 
Warren to 183rd; Make 
improvements related to 
Moonlight Elementary

Planning

Widen Moonlight Road to 5 lanes and/or 3 lanes, 

including either a center two-way left turn lane or a 

median with turn lanes at major intersections.  Would 

include improvements near Moonlight Elementary 

School. 

Traffic flow and safety.

Improvements are needed to this rural roadway section.  The cross-section is less than 24 feet in 

some places with no turn lanes.  2015 volumes do not require 4 lanes with median and turn 

lanes for the full length prior to 2015. The greatest need is in the north and near the school.  A 

hybrid 5-lane (north) / 3-lane (south) approach may be best.

Large, 

Not Funded

Implement Design
Construct as funding 

allows

D
US-56 & I-35 SB Ramps - Moving 

Intersection
New

Project would relocate the current intersection further 

to the east to increase the distance to Cedar Niles Road. 

It would also include signalization and new and/or longer 

turn lanes.

Traffic operations, safety, 

weaving between I-35 

Ramp and Cedar Niles Rd.

This project may be beneficial, but the benefits are not expected to warrant the substantial 

project cost.  When the intersection is signalized, the turn lanes could be added without 

relocating the entire intersection.

Large, 

Not Funded
Do Not Implement

E
US-56, 175th Street, & Waverly Road 

Improvements
New

Make improvements to one or more of these three 

intersections and/or the roadways between them.  

Consider closing 175th Street or US-56 between 

Waverly Road and Poplar Street.

Improve safety and 

capacity at the "Y" 

intersection of 175th and 

US-56.  Address other 

capacity and safety issues in 

the triangle.

A roundabout could provide adequate LOS at the critical US-56 & 175th intersection.  Widening 

175th Street to 4 lanes may also be required.  Poplar Street could connect to a roundabout on 

the north side.  Improvements may also be required to the intersection of US-56 & Waverly 

Road if warehouse development occurs to the south.  Likely improvements would include 

signalization, turn lanes, and reducing the intersection skew.  Road closure has access and 

circulation drawbacks, but could be considered in the long-term if necessary.

Large, 

Not Funded

Divide Into Smaller 

Projects (see below)

F
Widen 175th Street to 4-lanes with a 

median and turn lanes east of I-35
New

Includes widening 175th Street to 4-lanes plus a two lane 

wide median.  The extra wide median is required to 

accommodate future double left turns.

Future development, 

traffic, flow, and safety.

The 4-lane improvements are not required yet.  They should be constructed in conjunction with 

expected development along this corridor.  Extra ROW will be required in this corridor to 

accommodate future traffic needs (which could include 6 through lanes).  ROW should be 

acquired and turn lanes constructed as needed.  Ultimate project will come after 2016.

Large, 

Not Funded

Re-Examine in 2030 

Scenario 

(Turn lanes as needed 
by developers)

G
167th Street - Widening from 
Waverly to Moonlight

New

Widen 167th Street to 4-lanes plus a median with turn 

lanes at connection points.  Construct to urban design 

criteria with curbs and sidewalks.

Traffic flow, safety, and 

access management.

The daily and peak hour volumes do not require 4-lanes in 2015.  It is important, however, to 

plan for this roadway to be an important arterial.  ROW should be reserved and access 

connections limited.

Large, 

Not Funded

Study Corridor 
Widening and Access 

Management

Table 5-2: Potential 2015 (2011 to 2016) Improvement Project Evaluation



No. Project New or Status Description Issue Being Addressed Analysis Cost & Funding Recommendation

Table 5-2: Potential 2015 (2011 to 2016) Improvement Project Evaluation

H

Waverly Road Improvements 
(US-56 to 167th); Make 
improvements related to 
Madison Elementary

New

Reconstruct Waverly Road as a two-lane urban arterial 

with turn lanes at major intersections.  Reserve ROW 

for an ultimate 4-lane divided arterial design.  Restrict 

access 

Safety, traffic flow, access 

management

As an important future route, this segment should be upgraded to include turn lanes and to 

meet the new access management requirements. These improvements will address both safety 

and traffic flow - issues identified by representatives of the Madison Elementary School (see 

project L). Four lanes will not be required along this corridor in the 2015 or 2030 planning 

horizons, however, ROW should be reserved now for a 4-lane divided arterial.

Large, 

Not Funded
Implement

I
Cedar Niles Road Extension and RR 

Crossing
New

Extend Cedar Niles Road to the north to connect with 

Old 56 in the vicinity of the Midwest Commerce Project. 

Cross the railroad tracks at grade.  Close the Clare 

Road railroad crossing in return for the new at-grade 

crossing. 

Development access and 

traffic circulation.

In 2015, this new connection attracted a moderate estimated daily volume of 3,400 (based on 

model output).  It does create a more direct link between the Midwest Commerce Project and 

US-56 / I-35.  However, it creates potential safety issues for large trucks crossing the tracks at-

grade and it will be hard to grade-separate the crossing in the future. The side street traffic at 

Cedar Niles Road will increase, potentially reducing the LOS at that location.  Construction of a 

new at-grade crossing will require the closure of at least one other crossing in the area.  It was 

assumed that Clare Road would be closed.  This effectively prevents the use of Clare as an 

arterial.  The development area directly served by the crossing is also limited to the few parcels 

located south and west of the airport. 

Large, 

Not Funded
Do Not Implement

J
US-56 & I-35 SB Ramps - Turn 
Lanes and Signal

Planning

Signalize the intersection.  Widen I-35 southbound off-

ramp to add southbound double right-turn lanes.  Add 

an eastbound through approach lane.  Extend the 

westbound left-turn lane if possible.

Safety and long term 

capacity

Improvements will result in acceptable LOS at the intersection.  Signalization is needed prior to 

any substantial development east of I-35 in this area.

Medium,

Not Funded
Implement

K Center Street & Main Street
Design 

Recommended 

in 2010-2011

Add east-west turn lanes, new signal equipment, modify 

signal phasing and timing, acquire small piece of right-of-

way.  Consider adding north-south through lanes if 

feasible and within an acceptable budget.

Safety, traffic flow, staff and 

public comments

Improves safety at the intersection, especially for turning vehicles.  Also improves pedestrian 

safety.  Improves overall traffic flow.  Project will require some new right-of-way and may result 

in the loss of some parking.  It is however feasible and is the direct result of public and staff 

comments.  Adding the north/south through lanes may increase impacts.  

Medium (~$450k 

w/o n-s lanes), 

Some Federal 

Funding

Implement

L
Madison Elementary Traffic Flow 
Improvements

New

Project is not defined.  It could include on-site and off-

site traffic flow, safety, and pedestrian related 

improvements. 

Safety, traffic flow, 

highlighted in school 

district, public, and staff 

comments

Once the study is complete, the city could consider implementing their off-site responsibilities 

either as a stand alone project or as part of future improvements to Waverly Road. 

Medium, 

Not Funded

Implement with Waverly 

Road Project (#8)

M
Moonlight Elementary Traffic 
Flow Improvements

Study 

Recommended

in 2010-2011

Project is not defined.  It could include on-site and off-

site traffic flow, safety, and pedestrian related 

improvements. 

Safety, traffic flow, 

highlighted in school 

district, public, and staff 

comments

Once the study is complete, the city's off-site improvement responsibilities could be rolled into 

the Moonlight Road south project unless they are critical time sensitive safety projects. 
NA

Implement with 

Moonlight Road Project 

(#3)

N
Cedar Niles Road & Santa Fe 
Street

Study 

Recommended

in 2010-2011

Assumes a new signal or roundabout will be 

constructed.  Improvement must be coordinated with 

traffic operations at Cedar Niles Road & US-56.

Safety and long term 

capacity

The current three-way stop control can cause driver confusion.  Left-turn queues back up during 

peak times and this is expected to be worse by 2015.  Preliminary analyses indicate a signal or 

roundabout could work.

Medium, 

Not Funded

Implement
(based on study 

findings)



No. Project New or Status Description Issue Being Addressed Analysis Cost & Funding Recommendation

Table 5-2: Potential 2015 (2011 to 2016) Improvement Project Evaluation

O

Gardner Rd/Center St Left-Turn 
Lanes 
(Main Street to 167th Street)

New

Project could include completing the restriping of Center 

Street from Madison Street north to 167th Street.  It 

could also include reconstructing all or part of the 

corridor as a 4-lane divided arterial with a center two-

way left turn lane (or turn lanes at major intersections).

Safety, traffic flow, and 

access control.

This segment of roadway has projected volumes of between 4,400 (north) and 12,100 (south).  

Therefore, the northern end can be served by a two lane roadway with turn lanes, but the 

southern end would benefit from four lanes with a center two-way left turn lane.  The southern 

intersections operate acceptably.  167th and Center operates acceptably as a 4-way stop.

Medium or Large 

(depending on 

scope), 

Not Funded

Stripe Madison to 167th 
as 3 lanes.  

Study widening Center 
to 5 lanes from Main to 

Madison.

P

Gardner Rd/Center St - 
Widening & Left-Turn Lanes 
(Main Street to 183rd Street)

New

Widen Center Street to 4 lanes with turn lanes and/or a 

two-way left turn lane from Main Street to 183rd Street.  

This could include a median where possible.

Traffic flow, safety, and 

access management.

Most of this roadway section is two lanes (undivided), including the bridge over the railroad.  

The section from Grand Avenue south to 183rd Street is 4 lanes (undivided).  The 2015 traffic 

volumes range from 7,400 to 8,600, indicating that a two lane roadway with turn lanes would be 

acceptable.  However, by 2030 these volumes exceed 10,000.  Therefore, for 2015 it would be 

acceptable to leave it alone or restripe the portion north of Warren as a 3-lane section.  

However, plans should be developed to ultimately widen the corridor to a five lane section in 

the future.  The Main street and Center Street project could address part of the section.

Medium or Large 

(depending on 

scope), 

Not Funded

Study widening Center 
to 5 lanes from Main to 
183rd.  Possibly stripe 
Warren to Main as 3 

lanes.  

Q Gardner Road & I-35 NB Ramps New Reconstruct the intersection as a roundabout. Traffic operations (LOS)

Given the assumed land use and network, the intersection is shown to have an unacceptable 

LOS.  A roundabout could provide acceptable traffic operations at this location, thereby delaying 

the need for more substantial improvements (such as bridge widening).

Medium,

Not Funded
Implement

R
US-56 & 175th Street & Poplar 
Street

New Reconstruct the intersection as a roundabout. Traffic operations (LOS)

This intersection is projected to experience considerable growth over the next 6 years.  Much of 

this traffic will be to and from 175th Street.  Poplar Road is also expected to be built to the 

north in conjunction with a new subdivision.  A roundabout could provide a near-term solution 

to this 5-leg intersection.  It may not however solve the longer term (2030) capacity issues.  

Further improvements are likely to be needed to resolve the long term (2030) issues.

Medium,

Not Funded
Implement

S
175th Street and Clare Road 
Signal

New Signal and turn lanes.
Traffic operations and 

access management

Traffic on 175th Street is expected to grow due to increased through traffic and new 

development in the corridor. Development is expected to increase volumes on Clare Road.  By 

2015, a signal is needed at this location. The intersection should also be reconstructed/restriped 

at that time to provide for left and right turn lanes.  Ultimately, this intersection will need to 

accommodate 4 to 6 east-west through lanes, but that is not needed in 2015.

Medium,

Not Funded

Implement in 
conjunction with new 

development

T
Gardner Road & 183rd Street 
Signal

New Signalize the intersection. Traffic Operations

Increased traffic volumes at the intersection are expected to result in heavy delays on the 

eastbound and westbound legs of the intersection. Signalization would solve this issue. No 

additional lanes are required.

Small,

Not Funded
Implement

U
Madison Street & Moonlight 
Road Signal

New Signalize the intersection. Traffic Operations
The eastbound left movement is expected to fail by 2015. In addition to capacity improvements 

made in Existing Project A, the intersection should be signalized. 

Small,

Not Funded
Implement

V
Santa Fe Street & Moonlight 
Road Signal

New Signalize the intersection. Traffic Operations

A heavy westbound left-turn movement drives the delay at this intersection. Signalization could 

improve level of service, but the intersection would need to be closely coordinated with 

Moonlight/Main.

Small,

Not Funded

Implement as part of re-
alignment project if 

needed



No. Project New or Status Description Issue Being Addressed Analysis Cost & Funding Recommendation

Table 5-2: Potential 2015 (2011 to 2016) Improvement Project Evaluation

W 167th Street & Center Street New
Convert intersection to four-way stop control.  Modify 

intersection striping and signing.
Traffic Operations All-way stop control will result in acceptable LOS during both peak periods.

Small,

Not Funded
Implement

X 175th Street & Waverly Road New Signalize the intersection. Traffic Operations

This intersection is expected to experience fairly significant increases in traffic volumes by 2015. 

The northbound and southbound approaches are projected to fail under the current traffic 

control. The intersection should be signalized and a northbound left turn lane should be added.

Small,

Not Funded
Implement

Y
Moonlight Road & 167th Street 
Improvements

New

Improve traffic control. Multiple options should be 

considered: three-way stop control, median refuge, or 

traffic signal.

Traffic Operations

Increased traffic volumes at the intersection are expected to create operational issues by 2015. 

Though the overall eastbound approach operates at LOS C, the eastbound left movement fails. 

Interim traffic control improvements will improve conditions, although signalization will likely be 

warranted by 2030.

Small,

Not Funded
Implement

Z US-56 and NB I-35 Ramps Signalize the intersection. Traffic Operations

New development to the east of the interchange, as well as general growth in the City of 

Gardner, are both expected to increase traffic volumes at this intersection. Heavy through 

volumes projected on US-56 will allow fewer gaps for northbound vehicles, resulting in major 

delays. Signalization will improve intersection operations.

Small,

Not Funded
Implement

AA Gardner Road & I-35 SB Ramps New
Modify signal timing, possibly modify ramp approach 

lanes
Traffic Operations

Even with the installation of a signal (see Existing Project B), this intersection is expected to fail 

by 2015. Prior to the major interchange improvements recommended for the long-term (see 

2030 Project E), signal timing and approach ramp lane adjustments may provide some relief.

Small,

Not Funded
Implement

BB
Modify Truck Routes and 
Restrictions

New Modify ordinances, update signing
Truck Traffic Volumes and 

Impacts

Projected increases in industrial and warehousing land use in Gardner, and near the proposed 

Intermodal facility to the southwest, are expected to generate additional truck traffic through 

the City. Modification of truck routes and restrictions will help eliminate heavy truck flows on 

selected City streets.

Small,

Not Funded
Implement

CC
General Pedestrian / Sidewalk 
Improvements

Partial 

Implementation in 

2010-2011

Construct missing sidewalk sections (even if only 

temporary)

Pedestrian Access and 

Safety

Construction of missing sidewalk sections can benefit pedestrian safety and connectivity, 

including school access and safety. Further study may be needed to identify the most important 

sections. Some sections may eventually be constructed by new development. 

Small,

Not Funded
Implement

DD
Mid-Block Pedestrian Crossing 
Upgrades

Study 

Recommended

in 2010-2011

Update signing and striping
Pedestrian Access and 

Safety

There are a number of mid-block crossings in town.  Current policies and practices related to 

these crossings vary.  Standardization consist with best practice is desired. 

Small,

Not Funded
Implement

Project Size = Large > $1,000,000; Medium $200,000 to $1,000,000; Small < $200,000



 
 

62 

5.3.2 Project Prioritization 
 
Table 5-3 ranks the 23 projects that were carried forward from the initial screening, using the same 5-tier 
rating system (from “very poor” to “excellent”) and 5 rating criteria (mobility, safety, cost/funding, 
feasibility/impact, and public/political acceptance) that were used for existing conditions.  Figure 5-4 
maps the projects. With one exception, none of these projects currently have any identified funding 
source.  The total unfunded estimated cost for these projects is approximately $22.6 million. 
 

 
 
It should be noted that the roundabout recommended for the I-35/Gardner Road northbound ramps (#20) 
is a solution that would allow the bridge over I-35 to operate acceptably with 2 lanes.  The roundabout 
would prevent southbound queueing on the bridge, because southbound vehicles would not have to yield 
entering the roundabout.  It is acknowledged that KDOT is in the process of building an interim 
improvement (signalization) intended to last several years, until the interchange needs reconstruction.  
The roundabout is a potential stop-gap solution, should the interval until that time be longer than 
expected.  However, it is recognized that switching from the planned configuration to a roundabout is 
rather unlikely. 

Figure 5-4: Prioritized Projects (2011-2015) 



Project Title Description Mobility Safety
Cost/ 

Funding
Feasibility 

and Impact

Public & 
Political 

Acceptance

Center Street & Main Street

Add east-west turn lanes, new signal equipment, modify signal phasing and 

timing, acquire small piece of right-of-way.  Consider adding north-south 

through lanes if feasible and within an acceptable budget.

4.0 Construction $500,000
Some State & 
Fed. Funding*

1

Cedar Niles Road & Santa Fe 

Street

Assumes a new signal or roundabout will be constructed.  Improvement 

must be coordinated with traffic operations at Cedar Niles Road & US-56.
4.0 Construction $500,000 Unfunded 2

167th Street - Widening from 

Waverly to Moonlight

Widen 167th Street to 4-lanes plus a median with turn lanes at connection 

points.  Construct to urban design criteria with curbs and sidewalks.
4.0

Study 
(widening & access 

man.)
$50,000 Unfunded 3

Gardner Road & 183rd Street 

Signal
Signalize the intersection. 4.0 Construction $150,000 Unfunded 4

167th Street & Center Street
Convert intersection to four-way stop control.  Modify intersection 

striping and signing.
4.0 Construction $20,000 Unfunded 5

Moonlight Road & 167th Street 

Improvements

Improve traffic control. Multiple options should be considered: three-way 

stop control, median refuge, or traffic signal.
4.0 Construction $80,000 Unfunded 6

Gardner Road & I-35 SB Ramps Modify signal timing, possibly modify ramp approach lanes 4.0 Construction $80,000 Unfunded 7

US-56 & I-35 SB Ramps - Turn 

Lanes and Signal

Signalize the intersection.  Widen I-35 southbound off-ramp to add 

southbound double right-turn lanes.  Add an eastbound through approach 

lane.  Extend the westbound left-turn lane if possible.

3.8 Construction $750,000 Unfunded 8

US-56 and NB I-35 Ramps Signalize the intersection. 3.8 Construction $150,000 Unfunded 9

175th Street and Clare Road 

Signal
Signal and turn lanes. 3.8 Construction $300,000 Unfunded 10

Madison Street & Moonlight 

Road Signal
Signalize the intersection. 3.8 Construction $150,000 Unfunded 11

175th Street & Waverly Road Signalize the intersection. 3.8 Construction $150,000 Unfunded 12

Gardner Road & I-35 NB 

Ramps
Reconstruct the intersection as a roundabout. 3.6 Construction $500,000 Unfunded 13

US-56 & 175th Street & Poplar 

Street
Reconstruct the intersection as a roundabout. 3.6 Construction $500,000 Unfunded 14

Gardner Rd/Center St Left-

Turn Lanes 

(Main Street to 167th Street)

Project could include completing the restriping of Center Street from 

Madison Street north to 167th Street.  It could also include reconstructing 

all or part of the corridor as a 4-lane divided arterial with a center two-

way left turn lane (or turn lanes at major intersections).

3.6
Restripe Madison to 
167th Street. Study 
widening to 5 lanes.

$80,000 Unfunded 15

General Pedestrian / Sidewalk 

Improvements
Construct missing sidewalk sections (even if only temporary) 3.6 Construction $70,000 Unfunded 16

Table 5-3: Project Prioritization: Near-Term (2012 to 2016)
Overall 
Score 

(Average)

Project Phase 
Being 

Recommended

Estimated 
Cost for this 
Phase Only

Funding 
Status

Priority 
Ranking
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Political 
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Table 5-3: Project Prioritization: Near-Term (2012 to 2016)
Overall 
Score 

(Average)

Project Phase 
Being 

Recommended

Estimated 
Cost for this 
Phase Only

Funding 
Status

Priority 
Ranking

Mid-Block Pedestrian Crossing 

Upgrades
Update signing and striping 3.6 Construction $20,000 Unfunded 17

Modify Truck Routes and 

Restrictions
Modify ordinances, update signing 3.6 Construction $15,000 Unfunded 18

Widen Moonlight Road from 

Warren to 183rd; Make 

improvements related to 

Moonlight Elementary

Widen Moonlight Road to 5 lanes and/or 3 lanes, including either a center 

two-way left turn lane or a median with turn lanes at major intersections.  

Would include improvements near Moonlight Elementary School. 

3.2 Design & Construction $5,400,000 Unfunded 19

Santa Fe Street Realignment just 

east of Moonlight Road

The project includes making the re-alignment of Santa Fe Street near 

Moonlight Road permanent.
3.2

Study, Design & 
Construction

$3,550,000 Unfunded 20

Gardner Road/Center Street 

Median and Turn Lanes (183rd 

Street to I-35)

Construct left- and right-turn lanes at major intersections.  Construction 

of a raised median is preferred to restrict turns at minor connection 

points.

3.0 Design & Construction $3,000,000 Unfunded 21

Waverly Road Improvements 

(US-56 to 167th); Make 

improvements related to 

Madison Elementary

Reconstruct Waverly Road as a two-lane urban arterial with turn lanes at 

major intersections.  Reserve ROW for an ultimate 4-lane divided arterial 

design.  Restrict access 

3.0 Design & Construction $6,500,000 Unfunded 22
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6.0 2030 Conditions 
 
By 2030, the City of Gardner will have a significantly larger land use base and roadway system, as was 
outlined in Chapter 4. This chapter addresses the traffic impacts that can be expected as a result of that 
growth. As was done for 2015 in Chapter 5, this chapter will also address the following questions: Where 
will traffic volumes increase the most?  Which roadways and intersections will operate well?  Which will 
operate poorly? And what level of improvements is required to keep Gardner’s roadways operating 
acceptably? 

6.1 Baseline Traffic Forecasts 
 
Daily Traffic 
 
Using the assumed baseline roadway network and land use described in Chapter 4, 2030 traffic volumes 
were forecast for the daily, a.m. peak hour, and p.m. peak hour scenarios (using the Olathe traffic model). 
In Figure 6-1, the 2030 average daily traffic volumes for the baseline forecast are presented.  

  
Figure 6-1: 2030 Baseline Average Daily Traffic 
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By 2030, daily traffic is expected to increase significantly throughout most of Gardner and the 
surrounding area. Some of the more important and notable growth corridors are described below.  
 
East-West Roads 
 

• 151st Street – This roadway is anticipated to serve as a major east-west through route by 2030, 
ranging from 14,000 vehicles per day (vpd) east of Waverly Road to 27,000 vpd east of New 
Century Parkway. All projected volumes along this corridor, from Four Corners Road to New 
Century Parkway, are expected to double beyond 2015 projections. 

• 167th Street – This roadway is also expected to continue to operate as a major east-west through 
street, serving residential growth in the west. Traffic volumes are projected nearly double from 
Moonlight Road to just west of Gardner Road, with daily volumes ranging from 13,100 to 15,900 
in that segment. 

• US-56/175th Street – This roadway is expected to have moderate traffic growth along much of its 
length, with heavier growth occurring to the east of the I-35/US-56 interchange.  Examples include 
growth from 16,000 to 20,000 vpd west of Center Street, growth from 25,000 to 34,000 vpd west 
of Moonlight Road, growth from 24,000 to 35,000 vpd east of Moonlight Road, growth from 
33,000 to 42,000 vpd west of I-35, and growth from 12, 500 to 32,000 vpd east of I-35. 

• 183rd Street – In the vicinity of both Cedar Niles Road and Clare Road, this roadway is expected 
to increase to between 2,200 and 3,700 vehicles per day (vpd), which are fairly significant 
increases over projected 2015 volumes (although not large volumes). 

• 191st Street – Although traffic is expected to increase along most sections of this roadway, 
volumes just east of Waverly Road are projected to decrease slightly in comparison to 2015 (from 
7,500 to 5,800 vpd). This decrease is assumed to be the result of the new I-35/Waverly Road/199th 
Street interchange and the restriction of trucks on 191st Street/188th Street just east of Waverly. 

• 199th Street – This roadway is expected to become a significant east-west connection south of 
Gardner, with growth from volumes less than 1,000 vpd to volumes in the 8,000 – 13,000 vpd 
range between US-56 and I-35.  This growth is most likely a result of increased 
Intermodal/warehouse traffic and the addition of the I-35/Waverly Road/199th Street interchange.  

 
North-South Roads 
 

• New Century Parkway – The volumes on this roadway are projected to increase fairly 
significantly between 2015 and 2030, especially just south of 151st Street where the volume is 
expected to be 12,800 vpd (compared to 4,600 in 2015). 

• Moonlight Road – This facility is expected to continue to serve as a major north-south route in 
2030, as volumes are projected to increase. Peak volumes of 24,200 and 21,300 vpd are expected 
in the vicinity of US-56/Main Street. The areas to the north of 159th Street and to the south of 183rd 
Street, though volume totals are lower (in the 10,000 – 12,000 vpd range), are expected to 
experience the highest percent increases along the Moonlight corridor.  

• Gardner Road/Center Street – Similar to projections in 2015, the 2030 volumes are expected to 
grow moderately along most of the corridor, with only the area just north of the I-35/Gardner Road 
interchange experiencing significant growth (from 18,000 to 22,000 vpd). 

• Waverly Road – In 2030, the highest projected volumes along this corridor (9,000 vpd) are 
forecasted to occur north of the City, between 151st Street and 159th Street. However, the segment 
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expected to have the largest percentage increase is the “new” segment between 191st Street and 
199th Street (projected 3,900 vpd). This projected increase is due to the extension of Waverly Road 
to the south and the addition of the new I-35/Waverly Road/199th Street interchange. 

• Four Corners Road (northof 175th Street) – Volumes along this section are expected to remain 
fairly moderate (<4,000 vpd), with the highest projected volumes occurring between 151st Street 
and 159th Street.  

• Four Corners Road (south of 191st Street) – Volumes on the section are higher than along the 
northern section (~6,000 vpd). This projected increase can be attributed to Intermodal/warehouse 
traffic and the opening of the I-35/Waverly Road/199th Street interchange.   

 
Other Roads 
 

• I-35 – The volumes on I-35 are expected to continue to increase fairly significantly between 2015 
and 2030 with totals ranging between 69,400 (south of the Gardner interchange) to 97,000 (north 
of the US-56 interchange).      

 
 
Peak-Hour Traffic 
 
The projected 2030 a.m. and p.m. peak hour volumes, like the daily volumes, are also projected to 
increase fairly significantly throughout the master plan area. The 2030 baseline analysis includes a 
slightly different set of study intersections than the existing and 2015 analyses. Four new intersections 
were added; US-56 and White Drive (#22), E Santa Fe Street and Moonlight Road (#23), 191st Street and 
Waverly Road (#24), and S 191st Street and Gardner Road (#25). The turning movement volumes for 
these 25 intersections are illustrated in Figure 6-2.   
 
The ongoing KDOT US-56 Corridor Study was acknowledged earlier in this report, and this master plan 
is not making many recommendations regarding the US-56 corridor in deference to that study (in which 
the City is an active participant.)  Exceptions occur at the east and west ends of the City.  
Recommendations were made in earlier scenarios for US-56/I-35 and US-56/Old 56, and these are 
incorporated into the 2030 baseline scenario.  In addition, at the intersection of US-56/Main Street/Poplar 
Street, a roundabout has been assumed as part of the 2030 baseline scenario.  It is acknowledged that a 
different recommendation may emerge from the US-56 Corridor Study, but for the purposes of this 
document, the assumption that some improvement would be done to bring the intersection to an 
acceptable LOS was translated into the roundabout configuration. 
 
Figure 6-3 illustrates the baseline 2030 geometry and traffic control for the study intersections.  In 
addition to projects mentioned earlier in this section, the baseline includes all the recommended 
improvements from the 2015 scenario. 
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  Figure 6-2: 2030 Baseline Peak Hour Turning Movement Volumes 
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Figure 6-3: 2030 Baseline Geometry and Traffic Control 
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6.2 Baseline Operating Conditions 
 
 
Daily Traffic 
 
Even with the assumed baseline network 
improvements, the projected daily traffic 
increases for 2030 are expected to lead to 
potential level-of-service (LOS) problems along 
several corridors in the City. Figure 6-4 is a 
graphical representation of the volume-to-
capacity ratio on each of the roadways in the 
Gardner area. Yellow and red segments represent 
roadways where the LOS is projected to be in the 
E and F range, respectively, and additional 
capacity is expected to be needed. These 
locations are further described in the list below.  
 
 
 
 
 
• US-56, from Moonlight Road to I-35 – The US-56 interchange is forecasted to continue to serve as 

the primary access point for Gardner residents to reach I-35. As growth continues in the City, this 
corridor will become increasingly important. 

• I-35/US-56 Interchange – The southbound off-ramp and the northbound loop ramp at this crucial 
access point are forecasted to carry the majority of the interchange traffic, and would therefore be 
subject to significant delays. 

• 175th Street, from I-35 to Hedge Lane – With the conversion of K-7 to a freeway, 175th Street would 
become an attractive east-west connection to K-7 for Gardner residents wishing to avoid I-35. 

• Gardner Road, from 188th Street to I-35 northbound ramps – New developments in the southern part 
of Gardner are expected to lead to increased traffic at the I-35/Gardner Road interchange. As the main 
road connecting to that interchange, this corridor is expected to experience heavy traffic. 

• I-35/Gardner Road Interchange – As noted above, this interchange is expected to experience 
significant traffic growth. The southbound off-ramp and the northbound on-ramp would continue to 
carry the majority of the traffic at this interchange, and are therefore projected to experience heavy 
delays. 

 
The 2030 analysis also identified several additional locations, outside the current Gardner city limits, that 
are projected to experience capacity problems.  These areas will also impact travel of Gardner residents, 
and the City should make efforts to coordinate with the appropriate jurisdictions to ensure that these 
improvements occur.   
 
• 151st Street, from Waverly Road to Old Hwy 56 – With the extension of 151st Street across the 

railroad tracks to connect with I-35, this corridor is forecasted to become very attractive, especially to 
commuters living in the new residential areas in the northwest part of Gardner. 
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Figure 6-4: 2030 Daily Baseline V/C Ratios 
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• New Century Parkway, from 151st Street to 159th Street – The heavy forecasted traffic through this 
segment is also likely a result of the new connection of 151st Street to I-35. 

• Prairie Village Drive, from Moonlight Road to New Century Parkway – Due to increased 
employment near the New Century AirCenter, this east-west link would serve as an important 
connection to residential areas on the west side of Gardner. 

• 199th Street, from Four Corners Road to Waverly Road – With the addition of the I-35/199th 
Street/Waverly Road interchange, this segment is expected to carry a significant amount of traffic, 
especially truck traffic, to I-35.  

 
Peak-Hour Traffic 
 
Based on the forecasted traffic volumes and the assumed baseline roadway improvements, a detailed 
intersection level analysis was prepared (see Table 6-1).  

Table 6-1: Baseline 2030 Intersection Operations Analysis Summary  
 

 
 

Study Intersection  
Traffic 

Control 

AM Peak Hour PM Peak Hour 
Delay 

(sec/veh) LOS 
Delay 

(sec/veh) LOS 
1 167th St & Center St TWSC -- (eb) F -- (wb) F 
2 167th St & Moonlight Rd TWSC -- (ebl) F -- (ebl) F 
3 Madison St & Waverly Rd TWSC -- (eb) F 31.3 (eb) D 
4 Madison St & Center St Signal 10.1 B 9.7 A 
5 Madison St & Moonlight Rd Signal 17.0 B 22.0 C 
6 175th St & Waverly Rd Signal 37.5 D 16.1 B 
7 175th St (Santa Fe St) & US-56 Rdbt 12.3 B 10.6 B 
8 US-56 (Main St) & Center Signal 108.1 F 114.7 F 
9 US-56 (Main St) & Elm Signal 6.7 A 7.0 A 
10 US-56 (Main St) & Mulberry Signal 8.0 A 4.5 A 
11 US-56 (Main St) & Moonlight Signal 77.1 E 74.3 E 
12 US-56 & Old Hwy 56 Signal 29.6 C 13.2 B 
13 US-56 & Cedar Niles Signal 74.0 E 191.6 F 
14 US-56 (175th St) & I-35 SB Ramps Signal 53.6 D 136.1 F 
15 US-56 (175th St) & I-35 NB Ramps Signal 142.4 F 59.4 E 
16 175th St & Clare Rd TWSC -- (nb) F -- (nb) F 
17 US-56 & Waverly TWSC 68.5 (sb) F 266.7 (sb) F 
18 183rd St & Gardner Rd Signal 18.4 B 18.8 B 
19 I-35 SB Ramps & Gardner Rd Signal 21.3 C 18.7 B 
20 I-35 NB Ramps & Gardner Rd Rdbt 206.8 F 13.3 B 
21 188th St & Gardner Rd Signal 76.2 E 104.4 F 
22 US-56 (Main St) & White Dr TWSC -- (nb) F -- (nb) F 
23 E Santa Fe St & Moonlight Dr Signal 7.8 A 10.8 B 
24 191st St & Waverly Rd TWSC 32.8 (nb) D 38.7 (nb) E 
25 S 191st St & Gardner Rd OWSC 16.0 (wb) C 11.9 (wb) B 
Notes:  

1. TWSC – Two-way STOP control, OWSC – One-way STOP control, Rdbt – Roundabout, LOS – Level of 
Service. 

2. For one and two-way STOP-controlled intersections the delay and LOS for the worst approach is shown. 
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The 2030 baseline peak hour analysis reveals that there are ten study intersections expected to operate 
below the LOS D threshold for one or both peak hours (excluding several intersections on US-56 
anticipated to be covered by KDOT’s corridor study):  
 
167th Street / Center Street (#1) – This unsignalized intersection is expected to operate at LOS F during 
both the a.m. and p.m. peak hours. The heaviest movements at this intersection would continue to be the 
eastbound and westbound through movements on 167th Street – yet with the current geometry, these 
would be the only movements required to stop. Resulting delays are projected to be significant. 
 
167th Street / Moonlight Road (#2) – This two-way stop-controlled intersection is expected to operate at 
LOS F during both peaks. The worst projected movement for both peaks is the eastbound left-turn 
movement. Heavy through movements on Moonlight Road would not provide adequate gaps to 
accommodate the expected volume of eastbound left turns.  
 
Madison Street / Waverly Road (#3) – This unsignalized intersection is expected to fail during the a.m. 
peak hour. As Madison Street becomes a more important east-west connector, and volumes increase, 
delays can be expected, especially since opposing traffic on Waverly Road is not required to stop.  
 
US-56 / I-35 Southbound Ramps (#14) – This signalized intersection is expected to fail during the p.m. 
peak hour. The lack of adequate turn lanes on each of the approaches is likely to be one of the main 
contributors to the failure of this intersection. 
 
US-56 / I-35 Northbound Ramps (#15) – This signalized intersection is expected to operate at LOS F 
during the a.m. peak and LOS E during the p.m. peak. As with the southbound ramp intersection, the 
delays at this intersection are likely caused by a lack of turn lanes: specifically a northbound right turn 
lane and a westbound right turn lane. 
 
175th Street / Clare Road (#16) – This unsignalized intersection is projected to operate at LOS F during 
both peak hours. Both the northbound and southbound approaches are expected to experience significant 
delays, as heavy projected through movements on 175th Street do not allow adequate gaps for through or 
turning vehicles on Clare Road. 
 
Gardner Road / I-35 Northbound Ramps (#20) – Based on the 2015 analysis, this intersection was 
recommended to be converted to a single-lane roundabout, allowing the existing two-lane bridge to be 
preserved. Further analysis indicates, however, that by 2030, a roundabout configuration is no longer 
expected to be able to operate acceptably. The overall intersection LOS during the a.m. peak is projected 
to be LOS F. For the p.m. peak, the LOS is projected to be B overall, but the eastbound off-ramp 
approach is LOS E.  
 
188th Street / Gardner Road (#21) – This signalized intersection is expected to operate at LOS E during 
the a.m. peak hour and LOS F during the p.m. peak hour. The lack of turn lanes on the northbound and 
westbound approaches is expected to cause fairly significant delays. 
 
US-56 (Main Street) / White Drive (#22) – This unsignalized intersection is projected to operate at LOS 
F during both peak hours. The northbound and southbound legs will have significant delays because of 
heavy cross traffic on US-56. 
 
191st Street / Waverly Road (#24) – This two-way stop-controlled intersection is expected to operate at 
LOS E during the p.m. peak hour. Due to increased volumes on 191st Street, northbound vehicles on 
Waverly Road are expected to experience some delays. 
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Improvement Scenario Forecasts 
 
As noted previously, the baseline network 
improvements, as described in Chapter 4, do not 
provide enough capacity on some of Gardner’s 
main corridors to bring the LOS to D or better.  As 
a result, several “improved network” scenarios 
were analyzed (See Appendix D for more detailed 
descriptions of the scenarios tested). Of the 
scenarios tested, there are two that could be 
recommended to address the expected network 
capacity issues. The two scenarios are similar; each 
including several of the same improvement 
assumptions, which are illustrated in Figure 6-5. It 
is important to note that all of these improvements 
are currently in other jurisdictions (and many will 
always be), out of the direct control of the City of 
Gardner.  The differences between the two 
scenarios, as well as the results of each, are 
described in the sections below. 

Improved Network Scenario 1: US-56 Improvement Scenario 
In addition to the improvements identified above, this first scenario improves US-56 to a continuous six-
lane section between Moonlight Road and Hedge Lane. It also includes improvements to the I-35/US-56 
interchange (both the southbound off-ramp and the northbound loop ramp are widened to two lanes).  
 
Daily Traffic 

As can be seen in Figure 6-6, this improvement 
scenario eliminates all forecasted LOS F segments 
within the study area. There are two segments 
remaining with LOS E: 
• I-35 Northbound, from US-56 to 151st Street – 

This segment of I-35 is out of the jurisdiction of 
the City of Gardner, but is worth noting that 
widening to 8 lanes may become necessary 
through this section of I-35 at some point in the 
future. 

• US-56 (Main Street), from White Drive to 
Cedar Street – With the extension of White 
Drive over the railroad tracks, the segment of 
Main Street just east of White Drive is projected 
to experience increased volumes and somewhat 
significant delays. This is a fairly short segment, 
however, and because right-of-way acquisition 
would be difficult in this area, widening to six 
lanes is not deemed feasible.  However, 
widening to provide a center turn lane may be 

Figure 6-5: Improvements Common to 
Both “Improved Network” Scenarios
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Figure 6-6: 2030 Daily V/C Ratio: 
Improvement Scenario 1 (US-56) 
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feasible, and would certainly be important to provide for westbound-to-southbound left-turns onto 
White Drive.  In the extreme case, a reversible lane could be considered on US-56.  The final 
improvements through this section are deferred to the KDOT US-56 Corridor Study. 

 
Peak-Hour Traffic 
 
Improvements to the intersection geometry and traffic control are also required to bring conditions to an 
acceptable level of service in 2030. As indicated in the baseline intersection analysis table above, there 
are nine intersections projected to operate unacceptably in 2030 (excluding capacity US-56, the domain of 
the KDOT US-56 Corridor Study). Figure 6-7 illustrates recommended intersection improvements 
associated with Improvement Scenario 1. 
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Figure 6-7: 2030 Improved Geometry and Traffic Control – Improvement Scenario 1 (US-56) 



 
 

76 

Table 6-2 includes the results of the intersection LOS analysis for 2030 Improvement Scenario 1 (some 
US-56 intersections are excluded, deferring to the KDOT US-56 Corridor Study). With the recommended 
roadway network and intersection improvements, all of the intersections are forecasted to operate at 
LOS D or better (and the majority are forecasted to operate at LOS C or better). 
 

 
Table 6-2: Intersection Operations Analysis Summary – 2030 Improvement Scenario 1 (US-56) 

 

Study Intersection # and Name 
Traffic 

Control 

AM Peak Hour PM Peak Hour 
Delay 

(sec/veh) LOS 
Delay 

(sec/veh) LOS 
1 167th St & Center St Signal 14.5 B 18.0 B 
2 167th St & Moonlight Rd Signal 30.7 C 26.8 C 
3 Madison St & Waverly Rd AWSC 33.9 (nb) D 16.8 (sb) C 
4 Madison St & Center St Signal 10.1 B 11.1 B 
5 Madison St & Moonlight Rd Signal 17.6 B 33.1 C 
6 175th St & Waverly Rd Signal 27.9 C 15.1 B 
14 US-56 (175th St) & I-35 SB Ramps Signal 25.6 C 34.6 C 
15 US-56 (175th St) & I-35 NB Ramps Signal 28.6 C 12.5 B 
16 175th St & Clare Rd Signal 27.5 C 28.2 C 
18 183rd St & Gardner Rd Signal 18.2 B 19.6 B 
19 I-35 SB Ramps & Gardner Rd Signal 21.3 C 45.3 D 
20 I-35 NB Ramps & Gardner Rd Signal 31.4 C 13.9 B 
21 188th St & Gardner Rd Signal 44.3 D 41.1 D 
22 US-56 (Main St) & White Drive Signal 23.5 C 22.5 C 
23 E Santa Fe St & Moonlight Dr Signal 7.1 A 13.4 B 
24 191st St & Waverly Rd TWSC 31.1 (nb) D 32.7 (nb) D 
25 S 191st St & Gardner Rd OWSC 15.7 (wb) C 12.2 (wb) B 

Notes:  
1. TWSC – Two-way STOP control, OWSC – One-way STOP control, AWSC – All-way STOP control, 

LOS – Level of Service. 
2. For one and two-way STOP-controlled intersections the delay and LOS for the worst approach is 

shown. 
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Improved Network Scenario 2: 183rd Street Improvement Scenario 
 
This scenario, rather than assuming 
improvements to US-56, improves 183rd Street 
to four lanes and adds a new I-35/Moonlight 
Road/183rd Street interchange. 
 
Daily Traffic 
 
Figure 6-8 illustrates the results of the 183rd 
Street improvement scenario. Though the figure 
shows that the I-35 southbound off-ramp at US-
56 is expected to operate at LOS F, a second 
lane could be added to that ramp that would 
help eliminate that issue. Aside from a handful 
of segments that remain at LOS E (addressed 
below), all other segments are improved to LOS 
D or better under this scenario.  The segments 
with high v/c ratios are discussed below: 
 
 
• I-35 Northbound, from US-56 to 151st Street – As noted with Improvement Scenario 1, this segment 

of I-35 is out of the jurisdiction of the City of Gardner, but will likely need to be widened to 8 lanes 
by 2030. 

• US-56 from Moonlight to Old Hwy 56 and from New Century Parkway to I-35 – Despite the assumed 
new interchange at 183rd Street and I-35, the US-56 interchange is expected to remain the more 
heavily used freeway access point. Therefore, most segments of US-56 leading to the freeway are 
expected to experience delays.  

• 175th Street from I-35 to Clare Road – Due to the large amount of commercial land use expected to 
occur in the vicinity of 175th Street and Clare Road; it is not unexpected that this segment would 
experience delays. As the area is currently undeveloped, it would be prudent to reserve the right-of-
way to eventually widen the segment to six lanes. 

• 183rd Street & I-35 Interchange, Northbound on-ramp – Although this ramp is shown in the figure as 
operating at LOS E, it is expected that as a new interchange, it would be designed to operate 
acceptably through 2030. Most likely this would be built as a two-lane on-ramp. 
 

Peak-Hour Traffic 
 
After the preliminary daily traffic analysis was complete, it was determined that this scenario did not 
improve traffic conditions well enough to warrant conducting a peak hour analysis. 
 
However, it should be noted that a potential interchange at I-35/183rd Street/Moonlight Road is not to be 
completely discounted.  For example, if land on the east side of I-35 develops more intensely than the 
current land-use plan shows (mainly residential), the need for a new interchange at this location would 
likely arise.  At a minimum, it is recommended that, as a prudent planning measure, right-of-way continue 
to be reserved for a potential future diamond interchange at this location.  While this analysis does not 
support the need for an interchange by 2030 from a conceptual cost-benefit point of view, the City should 
take steps to not preclude such an interchange from being constructed in the future.  
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Figure 6-8: 2030 Daily V/C Ratio: 
Improvement Scenario 2 (183rd) 
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6.3 Improvement Alternatives and Evaluation 
As with the Existing and Near-Term scenarios, a list of potential improvement projects was identified 
associated with the 2030 capacity deficiencies and stakeholder input. As with the previous scenarios, 
these potential projects were initially screened, and the retained projects were prioritized. 

6.3.1 Development of Alternatives and Initial Screening 
The initial list of 2030 improvement alternatives is included in Table 6-3. These alternatives were 
developed in direct response to the public and stakeholder input and the technical analysis.  A wide range 
of possible improvements were considered prior even to the screening stage. Projects that were 
considered, but not recommended are discussed in Appendix D.   Of the 13 projects examined for 2030, 
nine were recommended for either implementation or further study.  It should be noted that three of the 
four non-retained alternatives, all three of which were intersection projects, have been subsumed as part 
of larger corridor projects elsewhere in the table (or previous scenarios). 
 
Two of the recommended projects merit further discussion: 
 
• White Drive Extension: This project includes extending White drive south from US-56 to connect with 

the existing White Drive south of the railroad tracks.  The project requires a new railroad bridge for the 
roadway to pass under or a new roadway bridge over the BNSF railroad tracks.  If the roadway is 
extended directly south, there are a number of feasibility issues.  The grades required for a bridge over 
the railroad in this configuration would exceed 10 percent, which is unacceptable (assuming 23 feet 
vertical clearance and a minimal 4-foot structure depth).  To travel under the railroad, the maximum 
grade could reach approximately 6 percent, which is more acceptable.  However, the underpass 
configuration has a number of drawbacks: considerable excavation, probable retaining walls, ongoing 
drainage and pumping issues, and issues related to keeping trains operating during construction.   

 
An alternative configuration would involve realigning the White Drive grade separation approximately 
450 feet to the west, which would require property acquisition. This option could yield reduced grades 
(although on horizontal curves).  For the overpass configuration, the maximum grade could be about 7 
percent; for the underpass, it would be less than 4 percent.  This option also avoids more of the 
existing stream.   The underpass would still have the drawbacks listed above. Therefore, if the 
overpass option is acceptable with regards to right-of-way, horizontal curvature, and maximum grade, 
it would be the preferred option.  If instead an underpass option were chosen, it would require ongoing 
drainage-related expenditures.  Note that the White Drive/US-56 intersection would remain at its 
current location. 

 
• 2030 Truck Routes and Restrictions:  These changes are generally intended to emphasize arterial 

routes and reduce truck flows in residential areas.  They build on the changes proposed for 
implementation by 2015. 

- Maintain the “No Through Trucks” restriction on 183rd Street from Poplar Street to Center Street. 
- Remove Madison Street from the truck route map and add 167th Street as a truck route, if this was 

not done earlier (and assuming that 167th Street has been widened). 
- When the new Waverly Road interchange is constructed, post 191st Street and 188th Street as “No 

Through Trucks” between Waverly Road and Gardner Road. 
- If US-56 were to be re-routed to follow 199th Street to a new I-35 interchange, with the City of 

Gardner taking responsibility for the portion of US-56 that currently runs through town, then 
additional truck restrictions could be contemplated.  For example, through trucks could be restricted 
from both Main Street and Warren Street.  Alternatively, weight restrictions and/or truck speed 
limits could be considered for Main Street. 



No. Project New or Status Description
Issue Being 
Addressed

Analysis
Cost & 
Funding

Recommendation

A
US-56 Widen to 6 Lanes 
(Moonlight Road to I-35)

New Widen to 6 lanes from Moonlight Rd to I-35. Capacity

US-56 will continue to serve as one of the main thoroughfares in the City. With the 

current 4-lane arterial configuration, daily volume projections for 2030 will result in 

levels of service at or near LOS F for much of this segment.

Very Large,

Unfunded
Implement

B
White Drive Connection (Main 
Street to Warren)

New

Extend White Drive south from Main Street across railroad tracks. Signalize 

the Main Street and White Drive intersection, and add left turn lanes on 

Main Street, as well as a northbound right turn lane on White Drive. 

Traffic circulation, 

safety, railroad 

crossing issues

By 2030, traffic volumes on the limited number of railroad crossings currently available 

will be at or near capacity. An additional grade-separated crossing at this central location 

will help alleviate traffic at the existing crossings and improve traffic circulation 

throughout the City.

Large,

Unfunded
Implement

C
175th Street Widen to 6 lanes (I-
35 to Hedge Lane)

New Widen to 6-lanes plus a median and turn lanes.  
Capacity and Access 

Management

By 2030, portions of this segment will likely have already been improved to 4-lanes with 

turn lanes as development occurs (see 2015 Project F). However, with the amount of 

development expected in the 175th Street corridor by 2030 (including Lone Elm Plan 

development) combined with projected through traffic, the 4-lane segment is projected 

to operate at LOS E or F.  Widening to 6 lanes will improve operations to an acceptable 

level.

Large,

Unfunded
Implement

D
I-35 / US-56 Interchange 
Improvements

New

Increase interchange capacity.  Key improvements could include a 

westbound to southbound loop on-ramp and a two lane eastbound to 

northbound loop on-ramp (or allowing the eastbound to northbound left 

turn at the northbound ramps in addition to the loop ramp).

Capacity

As the main interchange connecting residents of Gardner to the rest of the Kansas City 

area, this interchange is projected to experience significant increases in traffic volumes 

by 2030. Without any additional improvement (beyond those described in 2015) the 

southbound ramps intersection will operate at LOS F and the northbound ramps 

intersection will operate at LOS E in 2030. Significant  improvements are required to 

improve conditions to acceptable levels.

Very Large,

Unfunded
Implement

E
I-35 / Gardner Road Interchange 
Improvements

New
Increase interchange capacity.  Key improvements could include widening 

the bridge and/or constructing a southbound to northbound loop on-ramp.
Capacity

This interchange becomes increasingly important as development continues to move to 

the south and west. With the improvements recommended in 2015 in place, the 

northbound ramps intersection is still expected to fail by 2030. By widening the bridge 

to allow for double southbound left turn lanes and/or a new loop ramp (in addition to 

other capacity improvements) the intersection can achieve acceptable service levels.

Large,

Unfunded
Implement

F New I-35 / 183rd Interchange New Construct a new diamond interchange at Moonlight Road and I-35. Capacity and Access

The construction of this interchange would provide some relief to both the US-56 and 

Gardner Road interchanges, but the relief would not be enough to prevent having to 

implement improvements to those interchanges. Therefore, the benefits of a new 

interchange do not outweigh the costs for the 2030 scenario.  However, if significant 

development, especially non-residential development, occurs south of I-35 then this 

additional access to I-35 may become more important.  Therefore, ROW should be 

preserved to allow the interchange to be constructed beyond the 2030 timeframe.  

Further long-range study of the land-use south of I-35 and its affect on the need for this 

interchange is recommended as part of future master plan updates.   

Very Large,

Unfunded

Continue to Evaluate for 

after 2030

Table 6-3: Potential Long-Term (2017 to 2030) Improvement Project Evaluation



No. Project New or Status Description
Issue Being 
Addressed

Analysis
Cost & 
Funding

Recommendation

Table 6-3: Potential Long-Term (2017 to 2030) Improvement Project Evaluation

G
167th Street - Widening from 
Waverly to Moonlight

Study 

Recommended in 

2012-2016

Widen 167th Street to 4-lanes plus a median with turn lanes at connection 

points.  Construct to urban design criteria with curbs and sidewalks. Signals 

should be installed at the 167th/Center and 167th/Moonlight intersections, if 

not previously completed.

Capacity and Access 

Management

With increased development in the northwest part of the City, 167th Street is expected 

to become a major east-west corridor, with volumes of up to 16,000 vehicles per day 

just east of Center Street. It is projected that portions of this corridor will operate 

unacceptably with 2-lanes by 2030.  Left and right turn lanes should be provided at 

major connection points for capacity and safety.  A raised median to control access 

could also benefit operations and safety.

Large,

Unfunded
Implement

H

Center St - Widening & Left-
Turn Lanes Madison Street to 
183rd Street)

Studies 

Recommended in 

2012-2016

Widen Center Street to 4 lanes with turn lanes and/or a two-way left turn 

lane from Madison Street to 183rd Street.  This could include a median 

where possible.  Project will require a new bridge over the BNSF mainline 

tracks. This was previously two sections, but is combined for 2030.

Capacity and Access 

Management

This section of roadway has projected traffic volumes of 9,000 to 17,000 vehicles per 

day.  These volumes are higher than those desirable for a 2-lane roadway.  In addition, 

turn lanes (or a center TWLTL) will greatly benefit access and safety.  A 4-lane roadway 

with provisions for turns should be pursued. 

Large,

Unfunded
Implement

I 167th St and Gardner Rd Intersection New
Improve intersection in conjunction with the 167th Street project (listed 

above).  Signalize and add turn lanes.
Traffic Operations

By 2030, the eastbound and westbound approaches at this intersection are projected to 

fail. In addition to signalization, capacity improvements are expected to be needed. The 

addition of east-west through lanes (4-lane section) and the provision of turn lanes on all 

approaches will result in an acceptable LOS. 

Medium,

Unfunded

Implement as part of the 

167th Street Project

J 175th St and Clare Rd Intersection New
Improve intersection in conjunction with the 175th Street project (listed 

above).  Signalize and add turn lanes.
Traffic Operations

By 2030, the northbound and southbound approaches at this intersection are projected 

to fail. In addition to 6-lanes on 175th Street and signalization of the intersection, turn 

lanes will be required on all four approaches to achieve an acceptable LOS.  This could 

include double left-turn lanes on the south leg. 

Medium,

Unfunded

Implement as part of the 

175th Street Project

K
188th St and Gardner Rd 
Intersection

New Improve intersection to address LOS issues.  Add turn lanes. Traffic Operations

This intersection, despite signalization, is not projected to operate acceptably by 2030. 

Additional turn-lane capacity is needed to achieve an acceptable LOS.  Provisions should 

be made to construct left and right turn lanes on approaches as well as double left-turn 

lanes in the northbound direction.

Medium,

Unfunded
Implement

L 167th St and Moonlight Rd Intersection New
Improve intersection as part of the 167th Street project (listed above).  

Signalize intersection if not done previously (see 2015 scenario).
Traffic Operations

This intersection will not operate acceptably in 2030 without additional improvements 

over and above the limited improvements made in 2015.  If the intersection was not 

signalized then it should be signalized at this point.  Additional turn lanes (or turn lane 

lengthening) may also be required.

Medium,

Unfunded

Implement as part of the 

167th Street Project

M
Madison St and Waverly Rd 
Intersection

New
Improve intersection.  Make all-way stop or signalize.  Add one or more turn 

lanes.

Traffic Operations & 

Safety

By 2030 this intersection is not projected to operate acceptably with the current 2-way 

stop traffic control. By converting to a 4-way stop and adding a southbound left turn 

lane, operations are expected to return to acceptable levels.

Small, 

Unfunded
Implement

Project Size = Large > $1,000,000; Medium $200,000 to $1,000,000; Small < $200,000
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6.3.2 Project Prioritization 
 
Table 6-4 ranks the nine projects that were carried forward from the initial screening, using the same 
five-tier rating system (from “very poor” to “excellent”) and five rating criteria (mobility, safety, 
cost/funding, feasibility/impact, and public/political acceptance) that were used the earlier scenarios.  
Figure 6-9 maps the projects. None of these projects currently have any identified funding source.  The 
total unfunded estimated cost for these projects is $89.6 million. 

 
 
  

Figure 6-9: Prioritized Projects – Long Term (2017–2030) 



Project Title Description Mobility Safety
Cost/ 

Funding
Feasibility and 

Impact

Public & 
Political 

Acceptance

Madison St and Waverly Rd 

Intersection

Improve intersection.  Make all-way stop or signalize.  Add one or 

more turn lanes.
3.8

Design & 
Construction

$150,000 Unfunded 1

167th Street - Widening from 

Waverly to Moonlight

Widen 167th Street to 4-lanes plus a median with turn lanes at 

connection points.  Construct to urban design criteria with curbs 

and sidewalks. Signals should be installed at the 167th/Center and 
3.6

Design & 
Construction

$13,000,000 Unfunded 2

188th St and Gardner Rd 

Intersection
Improve intersection to address LOS issues.  Add turn lanes. 3.4

Design & 
Construction

$500,000 Unfunded 3

175th Street Widen to 6 lanes 

(I-35 to Hedge Lane)
Widen to 6-lanes plus a median and turn lanes.  3.2

Design & 
Construction

$9,750,000 Unfunded 4

I-35 / US-56 Interchange 

Improvements

Increase interchange capacity.  Key improvements could include a 

westbound to southbound loop on-ramp and a two lane eastbound 

to northbound loop on-ramp (or allowing the eastbound to 

northbound left turn at the northbound ramps in addition to the 

loop ramp).

2.8
Design & 

Construction
$20,000,000 Unfunded 5

US-56 Widen to 6 Lanes 

(Moonlight Road to I-35)
Widen to 6 lanes from Moonlight Rd to I-35. 2.8

Design & 
Construction

$17,134,000 Unfunded 6

White Drive Connection 

(Main Street to Warren)

Extend White Drive south from Main Street across railroad tracks. 

Signalize the Main Street and White Drive intersection, and add left 

turn lanes on Main Street  as well as a northbound right turn lane on 

2.8
Design & 

Construction
$6,570,000 Unfunded 7

I-35 / Gardner Road 

Interchange Improvements

Increase interchange capacity.  Key improvements could include 

widening the bridge and/or constructing a southbound to 

northbound loop on-ramp.

2.6
Design & 

Construction
$15,000,000 Unfunded 8

Center St - Widening & Left-

Turn Lanes Madison Street to 

183rd Street)

Widen Center Street to 4 lanes with turn lanes and/or a two-way 

left turn lane from Madison Street to 183rd Street.  This could 

include a median where possible.  Project will require a new bridge 

over the BNSF mainline tracks. This was previously two sections, 

but is combined for 2030.

2.2
Design & 

Construction
$7,500,000 Unfunded 9

fair
very poor good
poor excellent

Rating System Total Estimated 
Unfunded Cost $89,604,000

Table 6-4: Long-Term (2017 to 2030) Improvement Project Ratings

Overall Score 
(Average)

Project Phase 
Being 

Recommended

Estimated Cost 
for this Phase 

Only
Funding 
Status

Priority 
Ranking
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Several projects indicated in purple in Figure 6-9 are not on the priority list in Table 6-4.  These projects 
are important to future traffic flow and access in the City of Gardner, but they are outside the City’s direct 
control (and may always be).  It is recommended that the City coordinate with the appropriate agencies to 
ensure that these projects occur: 
 
• 151st Street (Waverly Road to Old Hwy 56) - Widen the portion of the roadway within the City of 

Gardner to four lanes with turn lanes.  Coordinate with others to have the remainder widened. 
 
• New Century Parkway (151st Street to 159th Street) – Coordinate with Johnson County to have this 

section of roadway widened to four lanes with turn lanes. 
 
• Prairie Village Drive (Moonlight Road to New Century Parkway) – Coordinate with Johnson County 

to have this section of roadway widened to four lanes with turn lanes. 
 
• Gardner Road (North side of the I-35 interchange to S 191st Street) – Coordinate with KDOT and 

Johnson County to have this section of roadway widened to four lanes with turn lanes, including the 
bridge over I-35.  This would include improvements to all intersections in the section. 

 
• 199th Street (Four Corners Road to Waverly Road) – Coordinate with others to have this section of 

roadway widened to four lanes with turn lanes.   
 

• 159th Street (Moonlight to I-35) – Coordinate with appropriate agencies, including Olathe, Johnson 
County, and the New Century AirCenter, to realign and widen this segment of 159th Street. This 
would include upgrading intersections along the corridor. 

 
One other project currently being studied is worth noting: 
 
• Proposed KSHP Weigh Station Location – KDOT and the Kansas Highway Patrol (KHP) are 

currently studying the potential relocation of the existing truck weigh station along I-35 north of US-
56.  It would be beneficial for the City of Gardner if the proposed new KSHP weigh station were to 
remain north of the I-35/US-56 interchange.  Moving it even further north would be preferable (or 
south of the Sunflower Road interchange).  This would discourage drivers from trying to use US-56 
as a way to bypass the weigh station.  The extent of this issue has not been documented, but any 
diverted truck traffic is not in the interest of the residents of Gardner.    
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7.0 Financial Analysis 

7.1 Historical Revenue Analysis 
The City of Gardner has two primary sources of annual street maintenance and improvement funding.  
The first is the City’s excise tax, which is a tax on the platting of real property.  The tax is due prior to the 
mayor signing an approved recordable plat.  The excise tax rate was $0.200 per square foot platted in 
2007, 2008 and 2009.  All excise tax funds are deposited into the City’s Street Improvement Reserve 
Fund (Table 7-1).  In turn, money is transferred as needed from this fund to the Bond and Interest fund to 
cover the financing costs for street improvements. 

 
The second major source of annual revenue is the State of Kansas’ Special City and County Highway 
Fund.  Gardner receives an annual allocation of money from this fund for local street repairs and 
upgrades.  These funds are deposited into Gardner’s Special Highway Fund (Table 7-2).   
 
When necessary, money may also be transferred from the General Fund to the Special Highway Fund to 
supplement the funds available, though this was not done in 2006 through 2008.   
 
Other sources of transportation funding include Federal and state highway funds (such as STP funding), 
Federal and state grants, County CARS program, developer reimbursements, and interest on fund 
balances.  Federal funding is a major component for two ongoing projects: Moonlight Road widening and 
signalization of US-56 and Old 56. 
 
  

Table 7-1: Street Improvement Reserve Fund (in thousands) 
 

 

2006 2007 2008 
2009 

(estimate) 
Funds Available on Jan 1 $4,322 $4,842 $4,622 $3,804 
     
Revenues     

Excise Tax $1,290 $820 $395 $609 
County Grants $160 - - - 
Developer Reimbursements $58 - - - 
Loan Proceeds (KDOT 167th) $430 ($27) - - 
Interest $176 $224 $79 $18 

     
Total Revenue $2,114 $1,017 $474 $627 
     
Expenditures     

Debt Service Transfers $1,545 $1,230 $1,165 $782 
Other Projects $50 $6 $127 289 

     
Total Expenditures $1,595 $1,236 $1,292 $1,071 
     
Surplus / (Shortfall) $520 ($220) ($818) ($444) 
     
Funds Available Dec. 1 $4,842 $4,622 $3,804 $3,360 
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7.2 Potential Funding Shortfalls 
 
This document has identified an estimated $100 million of infrastructure improvements over the next 20 
years in Gardner, or roughly $5 million per year (in 2009 dollars).  Given that the City’s two major 
transportation financing mechanisms, the Street Improvement Reserve Fund and the Special City and 
County Highway Fund, have experienced revenues of less than $1.5 million per year over the last few 
years, this leaves an enormous gap between available revenues and projected expenditure needs.  In 
addition, it is extremely important to note that the $100 million needs figure does not include 
maintenance, which would add significantly to the City’s annual needs.  (It also does not account for 
inflation, meaning revenues in real dollars would need to increase even more in future years.) 
 

7.3 Potential Revenue Sources 
  
The above financial analysis leads to the conclusion that Gardner’s existing funding sources will be 
inadequate to fund the infrastructure needed to sustain the City’s long-term growth plans.  There are 
several additional methods municipalities use to fund infrastructure projects: 
 
Development-Financed Options 
 
• Individual Development Exactions: Under this arrangement, developers are required to conduct traffic 

studies for their individual developments.  The development is then required to fund improvements 
sufficient to mitigate its traffic impacts.  These could include adding turn lanes on the adjacent 
roadway, improving a nearby intersection, signalizing a driveway, etc. 

• Traffic Impact Fees: A Traffic Impact Fee is a citywide development exaction that is typically 
computed based on a citywide formula of infrastructure needs.  A typical implementation of this type 

Table 7-2: Special Highway Fund Revenues (in thousands) 
 

 
2006 2007 2008 

2009 
(estimate) 

Funds Available on Jan 1 $211 $220 $296 $251 
     
Revenues     

State Highway Aid* $406 $414 $461 $406 
Transfer from General Fund - - - - 
Interest $3 $10 $6 $1 

     
Total Revenue $409 $424 $467 $407 
     
Expenditures     

Capital Improvements $385 $332 $495 $460 
Transfers $15 $16 $17 $18 

     
Total Expenditures $401 $348 $511 $478 
     
Surplus / (Shortfall) $9 $76 ($44) ($71) 
     
Funds Available Dec. 1 $220 $296 $251 $180 

                       * State of Kansas Special City and County Highway Fund 
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of fee involves a City identifying a long-term Capital Improvement Program, resulting in a series of 
transportation improvements that are intended to be funded by growth (future development), and a 
total cost associated with these projects.  Using a Citywide traffic forecasting model, the City 
determines the total future traffic growth applicable to the set of transportation improvements.  Fees 
for individual developments are then calculated from the total cost based on the development’s percent 
contribution to the overall traffic growth.  Although the fees are based on trips, they are often 
presented by land-use type in units appropriate to that land-use type (e.g., $X per single-family 
residential unit, $Y per square foot of commercial, etc.) 

 
Other Financing Options 
 
• Improvement/Benefit District: These are typically special-purpose, self-taxing districts that often have 

broad authority to levy and collect special assessments, taxes and fees, with the purpose of 
constructing and maintaining public improvements within district boundaries, and often the broader 
goal of supporting business activity and economic development within the district.  Such districts may 
have bonding authority as well.  Transportation is typically only one type of category funded by these 
districts. 

• Transportation Development District (TDD):   A TDD is a special type of assessment district 
established and organized for transportation-related projects/improvements, typically financed through 
the issuance of notes, bonds, or other debt securities. TDDs often have the authority to impose sales 
taxes, or levy property taxes or special assessments within their boundaries of the respective TDDs for 
the purposes of financing the targeted projects. 
 

• Bonds: General obligation bonds are secured by a local government's pledge to use legally available 
resources, including tax revenues, to repay bond holders. Most general obligation pledges at the local 
government level include a pledge to levy a property tax to meet debt service requirements.  Bonds are 
typically issued for 15, 20 or 30 years. Bonding helps local governments pay for projects by 
establishing a payment plan over the life of the facilities. 

• Sales Tax: This involves a municipality imposing a small sales tax (perhaps ½-cent) on all retail sales 
within the municipality, the revenues from which may be dedicated to transportation improvements or 
may also fund other municipal priorities.  Typically, this would require Council authorization and 
voter approval.  A sales tax is generally more acceptable to citizens than other taxes since the tax is 
collected in small amounts that are not highly visible to consumers. However, the tax is very 
responsive to the inflation rate, and a decrease in sales lowers the revenue potential from this funding 
source. 

• Real Estate Transfer Tax: This involves a municipality imposing a tax on the act of transferring real 
property within the jurisdiction. Total transfer taxes range from very small (for example, .01% in 
Colorado) to relatively large (4% in the city of Pittsburgh).  The tax can be imposed on the seller, the 
buyer, or both (split). 
 

• Property Tax:  This involves the municipality imposing a tax on real property, both residential and 
commercial. Perhaps because it is paid in a large lump sum check as opposed to small additions to 
each purchase, the property tax is the least popular of all state and local taxes. Yet it provides a steady 
source of revenue, less affected by downturns in the economy than sales tax. In addition, property 
taxes are relatively easily administered at the local level, revenues can be accurately predicted, and the 
tax burden is fairly equitably distributed. 
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7.4 Conclusions 
 

It is not within the scope of this Transportation Master Plan to develop a transportation infrastructure 
financing plan for the City of Gardner, but rather to point out the City’s infrastructure needs, identify the 
existence of future funding shortfalls, and suggest the mechanisms above as worthy of exploration by the 
City.  In particular, requiring development to bear more of the burden of its transportation impacts is a 
concept that has been adopted throughout the Kansas City metropolitan area and across the U.S., and will 
almost certainly be needed as part of the financing picture if the City is to continue to grow in a 
sustainable manner that maintains a desirable quality of life for its citizens. 

It is recommended that the City begin to consider these funding options, and to develop a transportation 
infrastructure financing plan that is fiscally constrained and addresses future needs. 
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8.0 Transportation Policies, Functional Class, and Typical Sections 

8.1 Policy Review 
As part of the development of the Master Plan, a review was completed of the City’s transportation-
related policies.  Local government transportation policies determine in large part how the transportation 
system will develop, how it is paid for, and what aspects of the system are emphasized or de-emphasized. 
 
The documents that were reviewed include the: Community Development Plan (2008), the Design 
Criteria for Public Improvement Projects (2007), the Subdivision Regulations, the Zoning Regulations, 
the Site Plan Approval Process, and the Vehicles and Traffic Regulations. 
 
Community Development Plan 

The City of Gardner has an adopted Comprehensive Plan (per K.S.A. 12-747) that is titled The 
Community Development Plan (CDP).  It was adopted by City Council on March 3, 2008.  This CDP 
provides the “foundation and framework for making physical development and policy decision in the 
future.” (Gardner, 2008) The plan addresses “transportation facilities of all types whether publicly or 
privately owned which relate to the transportation of persons or goods.” (Gardner, 2008)  It is also 
intended to address the prioritization and funding of these facilities.   
 
One of the main purposes of the CDP is to evaluate and coordinate proposed development projects, 
including their transportation related components.  It also includes maps that serve as the Major Street 
Map, as well as policy guidance related to growth management.  Some of the key transportation related 
policies in the CDP are summarized in Figure 1-1 (presented in Chapter 1).  They highlight the need for 
adequate public infrastructure, control of access, good circulation patterns, safety, and the importance of 
pedestrian access.   
 
Major Street Map 
 
As part of the CDP, Gardner has developed a Major Street Map (in accordance with K.S.A. 12-765).  The 
map content is presented in the current Future Land Use and Development Plan maps. The purpose of the 
Major Street Map is to identify roadway functional classes and to establish rights-of-way and setbacks for 
each class.  This in turn allows the City to require the dedication of right-of-way through the subdivision 
process.  Currently, the maps present collectors and thoroughfares.  According to the CDP, city policy is 
to space thoroughfares at one-mile intervals and collectors at half-mile intervals.   
 
Growth Management 
 
The Community Development Plan encourages growth “where necessary infrastructure is in place or 
planned to be in place.”  Toward this end, the plan designates priority growth or service areas, identifying 
various infrastructure needs.  The plan also presents a number of goals and policy statements.  The CDP 
states that the growth management policies 
 

seek to ensure that adequate facilities and services are provided, or are assured, in connection with 
development.  The policies also continue to require new development to bear its share of the costs for the 
extension and improvement of required facilities and services; and to assure that the residents of Gardner 
are not unreasonably burdened by these costs. 

 
Design Criteria for Public Improvement Projects 

The City of Gardner published this document to give planners and engineers guidance on the design and 
construction of public infrastructure, including roadways.  Section DC3 addresses streets, sidewalks, and 
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trails.  This document states that street improvements shall conform to the Gardner Comprehensive Plan 
and that the major goal for transportation is “to provide a safe and efficient transportation system which 
facilitates the movement of people and good within the city.” 
 
The document outlines four major roadway functional classifications, providing narrative for each as well 
as key functional aspects (lanes, speeds, right-of-way, grades, sidewalk requirements, etc.)  The document 
also provides detailed standards and procedures for implementing a number of policies, such as minimum 
street intersection offsets.  It also mentions that a traffic study may be required by the City Engineer to 
determine if street improvements are necessary.    
 
Subdivision Regulations 

Gardner’s subdivision regulations (Title 17) are intended to yield an “efficient pattern of streets which 
provide safe and convenient access to each parcel and reasonable connections between adjacent 
subdivisions.” (Gardner, 2009)  Sections 17.15 Planning Standards and 17.25 Required Improvements 
address many important transportation related topics.  Some examples include:  

• Major Street Map as the basis for establishing street rights-of-way 
• Minimum rights-of-way by functional classification 
• Right-of-way dedication 
• Dead-end streets and block lengths 
• Lot arrangements relative to collector and arterial streets 
• Sidewalk widths by functional classification 

Section 17.30 of the subdivision regulations levies an excise tax on the act of platting real property in 
Gardner.  The revenues from this tax are “pledged solely for the purpose of funding the improvement of 
major streets in the City.” (Gardner, 2009)  The section also presents conditions for deductions, 
exceptions, and credits related to the tax.    
 
Zoning Regulations 

Gardner’s zoning regulations (Title 18) address requirements for all of the zoning districts in the City.  
For each district, the regulations address topics such as parking and loading on a development site.  The 
planned unit development district guidelines allow developers more flexibility in how they develop a site, 
but they must meet additional requirements, including the requirement that the on- and off-site roadways 
are adequate to serve the development.  There are also specific regulations related to parking areas, 
including access and egress. 
 
Site Plan Approval Process 

The site plan review and approval process is intended to “encourage the compatible arrangement of 
buildings, off-street parking, lighting, landscaping, pedestrian walkways and sidewalks, ingress and 
egress, and drainage on the site and from the site, any or all of these, in a manner that will promote safety 
and convenience for the public and will preserve property values of surrounding properties.”  Approvals 
are good for two years with the potential for a one year extension. 
 
Vehicles and Traffic Regulations 

Gardner’s vehicles and traffic regulations (Title 10) address a number of topics including posted speeds, 
parking, and truck routes. With regard to vehicle speeds, the Local Traffic Regulations (Section 10.10) 
state that the maximum lawful speed on any street is 25 miles per hour unless posted otherwise.  They 
also state that if an engineering study finds that a speed limit is too high or too low, then the City should 
post a new reasonable and safe speed limit. 
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8.2 Policy Recommendations 
After considering the above documents and discussing policies with city staff, a number of policy 
recommendations have been developed.  They are sorted by topic, but are interrelated and could affect a 
number of the City’s policy, planning, and engineering documents.  
 
Financing 

The City’s current policy regarding the financing of transportation improvements is for new development 
to bear its share of the costs of the new infrastructure required to serve the new development.  However, 
the CDP does not directly address this issue.  It also does not present a financial plan for the sources and 
uses of public funds related to the development of new or upgraded transportation facilities.   
 
Therefore, it is recommended that one or more policy statements be added to the CDP clearly stating that 
new developments should assess their transportation impacts through the Traffic Impact Study (TIS) 
process and that they should either mitigate those impacts or contribute funds equal to the cost of the 
mitigation to the City (if that is acceptable to the City). 
 
However, there are also larger, more citywide, transportation needs (that have been identified in this 
document) that are typically not the responsibility of any single development.  Chapter 7 identified 
potential methods of funding these, some of which would involve the development community, and some 
that would not.  It is recommended that the City develop and adopt a transportation infrastructure 
financing plan to address how both the short-and long-term transportation improvement needs will be 
funded.  It would also address how these relate to existing funding policies (such as the excise tax and its 
relation to frontage improvements).  Other items to address include funding interim improvements (such 
as sidewalks needed for connectivity even when adjacent road improvements are not needed) and ongoing 
maintenance. 
 
Transportation System Monitoring 

Speeds 
With regard to setting speed limits, the Local Traffic Regulations (Title 10.10) make provisions for an 
engineering study to evaluate and recommend changes to posted speed limits.  It is recommended that the 
City adopt a policy of reviewing posted speeds on roadways at least once every 5 years.  Speed reviews 
would also be appropriate in advance of that timeframe for roadways that are 1) being repaved or 
upgraded; 2) part of a traffic impact study where speed data would be available; or 3) have a high crash 
rate.  
 
Traffic Volumes 
The City currently has no official traffic count program, but has purchased some automated count 
equipment.  It is recommended that the City begin to produce an annually updated count database that 
includes key segments (perhaps on the order of 20 to 30 segments) and intersections (perhaps the 20+ 
included in this master plan).  Segments should be counted using automated counters on at least a 48-hour 
basis, and should include vehicle classification counts on arterials.  Intersection turning movements 
should be manually counted for two-hour periods during both the a.m. and p.m. peak periods, and level of 
service (LOS) calculations should be performed to track operations. 
 
Safety 
The City does not currently have a regular, documented, systematic traffic safety monitoring process 
established.  It is recommended that the City begin to produce a biannual safety report for Council, 
presenting crash statistics for key roadway segments and intersections (perhaps the same locations 
discussed above for the traffic volume report), and evaluating the need for safety-related improvements. 
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This would involve coordinating with the Police Department with the goal of eventually creating an 
electronic database of crash records that would facilitate such monitoring. 
 
Mobility Targets 

The City’s current policy framework does not set specific objectives or thresholds for mobility.  The 
Transportation Master Plan and Traffic Impact Study Guidelines do, however, address this topic.  
Specifically, Level of Service (LOS) C is recommended as the desirable threshold for traffic operations 
on all city roadways.  However, achieving LOS C is sometimes impractical (or very costly) on high-
traffic arterial and collector roadways.  Therefore, in certain cases, as determined by the City Engineer, 
LOS D may be considered the lowest acceptable operating threshold.  This is consistent with the 
standards set by many communities around the region and the nation.   
 
In addition to the level of service thresholds, it is important to consider the range of acceptable traffic 
volumes and speeds appropriate for different roadway functional classes.  This is particularly important 
for residential streets.  It is recommended that the City adopt a policy that new residential subdivisions 
shall be designed such that no street directly fronted by residential homes would carry more than 3,000 
vehicles per day. 
 
 
Sidewalks and Bicycle Facilities 

Pedestrian facilities are an integral part of Gardner’s transportation system. Sidewalks should be 
incorporated into every new roadway, per the typical sections and street design standards.  From a policy 
standpoint, the greatest difficulty arises when a new or existing school, park, or other pedestrian attractor 
lacks connectivity to the rest of the sidewalk and trail systems because the road along which such 
connections might be made is unimproved.    Therefore, this master plan (in earlier sections) has 
recommended the development of a prioritized list of sidewalk improvements, and implementation of the 
highest-priority sections.  In some instances, these priorities may result in the need for temporary or 
interim sidewalk configurations.  It may not always be feasible to develop the sidewalks in their ultimate 
locations (if the adjacent road is unimproved) due to grading considerations or other constraints.  In these 
instances, the City may wish to consider temporary sidewalks or paths and incorporate these into the 
financing plan. 
 
Bicycles are also a consideration in this master plan.  The Parks Master Plan has identified a series of 
potential arterial pathways, collector pathways, bike routes, and trails that all can be used for bicycle 
travel.  It is recommended that these facilities be incorporated into the City’s planning and financing 
process for new public infrastructure. 
 
 
Truck Traffic 

As truck freight movements grow in Gardner, due to anticipated intermodal, warehouse, and industrial 
uses, the City will need to adapt its truck routes and restrictions to address the increased volume and to 
take advantage of infrastructure upgrades.  The Vehicles and Traffic Regulations delimit truck routes and 
define policies regarding their use.  It is recommended that the Vehicles and Traffic Regulations be 
modified and updated to reflect the truck route/restriction recommendations of Chapters 5 and 6 at the 
appropriate times.  More generally, City policy should reflect a desire to restrict truck intrusion into 
residential areas, and should (as is implied in this master plan through the presentation of a recommended 
future arterial network) support infrastructure improvements to facilitate truck movements on designated 
arterials. 
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Transit 

It is recommended that Gardner support MARC’s Smart Moves Plan, which ultimately includes BRT 
service to downtown Kansas City, US-56 express service, and local circulators.  Gardner should continue 
to consider potential transit nodes (and perhaps a more formal park-and-ride) as development and 
infrastructure improvements occur.  This may also include consideration for bus turnouts, and transit 
signal priority. 
 
Rural Road Policies 

A number of roads in Gardner are currently configured as rural facilities: either narrow, paved roads with 
minimal or no shoulders, or gravel roads.  This master plan has indicated priorities for upgrading several 
of these roads: Moonlight Road south of Warren Street, 167th Street between Waverly Road and 
Moonlight Road, Waverly Road north of US-56, and 175th Street east of I-35. 
 
As Gardner continues to grow and formerly rural areas begin to urbanize, it will be necessary to upgrade 
the rural-class facilities to safely accommodate the resulting traffic.  It is recommended that the City 
adopt a set of thresholds identifying when upgrading to a more urban facility should be considered.  
Thresholds should be based on: 

• Traffic volumes – both through and left-turn movements 
• Access – number of driveways/cross-streets 
• Speed – actual measured travel speeds 
• Crashes – rates, types, and severity 

Improvements should be on a tiered basis as traffic warrants – for example: adding shoulders, adding turn 
lanes, upgrading to a partial cross-section, and then upgrading to a full cross-section. 
 
If a new development is proposed on a rural road, the developer should bear the responsibility for 
upgrading the road between the development and the next urban facility (whether it be a cross-street or an 
upstream section of the same road). 
 
If other sections of rural road become important to the City for upgrades, they should be placed on the 
City’s priority lists and incorporated into the CIP.   
 
On the funding side, the transportation infrastructure financing plan, recommended elsewhere in this 
document, should include provisions for interim sections, perhaps as a pseudo-contingency factor in the 
project cost estimate. 
 
Quiet Zones 

A Quiet Zone is a railroad grade crossing at which trains are prohibited from sounding their horns in order 
to decrease the noise level for nearby residential communities. The train horns can be silenced only when 
other safety measures compensate for the absence of the horns. 
 
The Federal Railroad Administration (FRA) train horn rule provides localities nationwide with the 
opportunity to establish quiet zones. The federal rule pre-empts all applicable state laws. To qualify, 
communities wishing to establish quiet zones must equip proposed grade crossings with adequate safety 
measures to overcome the decrease in safety created by silencing the train horns. The additional safety 
measures must be constructed at the community’s own expense and must meet federal specifications. 
These measures include items such as: temporary closure of the crossing to highway traffic during quiet 
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periods, installation of a four-quadrant gate system, gates with medians or channelization devices, 
permanent closure of the crossing, and certain non-engineering measures such as photo enforcement. 
 
The City has pursued a Quiet Zone at the existing Moonlight Road crossing.  Once the BNSF mainline 
tracks west of town are “consolidated” in conjunction with the planned intermodal facility, two at-grade 
crossing will remain within City limits: Poplar Street, and Grand Street.  It is recommended that the City 
begin to pursue Quiet Zones at these locations, and should also support Quiet Zones at crossings adjacent 
to the City (namely, Waverly Road on the west and Clare Road on the east).  
 
Public vs. Private Streets 
Private streets can pose a concern for cities in several ways: (1) residents may expect city services such as 
maintenance and snow plowing even though the streets are designated private; (2) streets may be under-
designed to accommodate city services such as garbage pick-up; (3) private streets that provide some 
amount of “through” connectivity to the public street system may end up being viewed as a public 
amenity; and  (4) over time, many private streets end up being requested for conversion to public streets, a 
designation they were not designed for. 
 
It is recommended that Gardner policy in general discourage private streets.  This would be especially 
true in the case of any street that provides “through” connectivity to the public street system. 
 
However, in some instances, such as gated communities or multi-family developments with roads 
designed for very local circulation and parking access, the City may wish to consider allowing private 
streets.  In these cases, it is recommended that all of the following criteria apply: 
 
• The street must be certified by the City or a third party as being designed and constructed to 

applicable City standards. 

• In the case of residential streets, the homeowners association or equivalent entity must establish a 
permanent maintenance fund to a level determined acceptable by the City (including winter 
maintenance). 

• The street must be clearly signed as private. 
 

Access Management Code 

Concurrent with this Transportation Master Plan, the City is developing its first Access Management 
Code.  Access management can be defined as “the systematic control of the location, spacing, design, and 
operation of driveways, median openings, interchanges and street connections to a roadway.”   The intent 
of the code is to provide the City with a toolbox of access management techniques to maximize mobility 
for Gardner’s citizens while preserving adequate access for its businesses.  It is recommended that the 
City finalize and adopt this code in 2010. 
 
Given the wide range of topics addressed by the Access Management Code, it will be necessary to review 
other city documents to make sure that all documents, codes, and guidelines are consistent.  For example, 
the proposed access management guidelines and traffic impact study guidelines implement many of the 
goals and policies contained in the CDP.  When the access management guidelines are approved, it may 
be necessary to modify some of the functional class language in the CDP to match the final approved 
classes of roadways.  It would also be beneficial if the CDP referred to the new guidelines and/or included 
brief policies regarding connection spacing, auxiliary lanes, and medians.  The Design Criteria for Public 
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Improvement Projects and the Subdivision regulations will also need to be updated to match the final 
approved Access Management Code.  The proposed Code is included as Appendix E. 
 

Traffic Impact Study (TIS) Guidelines 

A subset of the Access Management Code is a set of TIS guidelines.  These guidelines outline more 
formal procedures for what conditions would trigger a traffic study, what type of study would be needed 
commensurate with development size, and the elements each study should address.  These guidelines are 
in direct alignment with the City’s existing policies to ensure that development mitigates its traffic 
impacts.  It is recommended that the City adopt these guidelines as part of the Access Management Code. 
 
It is further recommended that the Community Development Plan include a clear policy statement 
regarding the preparation of traffic impact studies.  It should indicate that traffic impact studies shall be 
prepared for all developments that meet the thresholds described in the TIS guidelines. 
 

TMP/Model updates 

It is recommended that this Transportation Master Plan be revisited and updated a minimum of once 
every five years.  However, interim amendments and updates should certainly be made at the City’s 
discretion as events and conditions warrant.  For example, the current Comprehensive Plan designation of 
future residential uses on the east side of I-35 has been discussed, and it is possible that the Plan may 
ultimately show more intense uses in that area.  This kind of change should trigger a re-examination of 
the future roadway system in that area. 
 
 
  



 
 

94 

8.3 Functional Classification System 
 
In order to provide the access and mobility needed to sustain the future growth of the City of Gardner, it is 
important to develop a hierarchical network of roadways based on functional and operational characteristics.  
This concept was introduced in Chapter 2, and is discussed in more detail in Gardner’s Access Management 
Code.  Figure 8-1 illustrates the functional classifications for the existing roadways in Gardner, and points 
to a recommended ultimate configuration.  The general principle underlying the ultimate configuration is to 
attempt to provide arterials at roughly one-mile spacing, and collectors at roughly half-mile spacing.  The 
barriers discussed in Chapter 2 (Gardner Lake, New Century AirCenter, Gardner Municipal Airport, I-35, 
and the proposed BNSF intermodal facility) make a complete realization of this ideal impossible, but it is 
important to adhere to the principles wherever possible.   The precise location/alignment of future roads is 
dictated by terrain, development patterns, and other constraints, and therefore many of the future facilities 
indicated in the figure (especially collectors) may deviate from the locations indicated.  But the emphasis on 
the principles described above – that these facilities are needed, and should be provided in at least the 
density indicated – should guide the City’s transportation planning.  Indeed, the Community Development 
Plan currently supports these principles; therefore, the Transportation Master Plan’s recommendation is an 
affirmation of existing policy.  Note: this TMP recommends that most of the City’s currently designated 
arterials be re-designated as minor arterials, which is more in keeping with their actual function and access 
(see definition in Figure 8-1.) 
 
  Figure 8-1: Functional Classification 

Principal Arterial (-): Part of an integrated network of roadways of regional and/or statewide importance (no stubs). 
Serves high volumes of traffic traveling long distances (including through traffic). Tends to have multiple lanes and higher 
posted speeds.  Priority is given to mobility over access.  Principal arterials are divided into two groups: 

• Freeway / Interstate - Roadway that provides access only at interchanges. 
• Other Principal Arterials - Non-freeway principal arterials 

 
Minor Arterial (-): Connects with the principal arterial system. Serves moderate volumes and trip lengths within the 
region. Tends to have higher speeds and limited access; still emphasizes mobility over access. 
 
Collector (-): Links local streets to the arterial system; Serves a greater number of localized trip purposes with 
shorter average trip lengths. Volumes are less than on arterials; Mobility is important, but they also provide limited 
direct property access.   
 
Local (-): Includes all remaining roads in the system.  Local roads provide the highest frequency of access, connections 
to the collectors, and primarily serve short trips. 

Existing Recommended Ultimate 



 
 

95 

Figure 8-3: Typical Sections – Collector

2-Lane, with parking 

2-Lane, no parking 

3-Lane 

8.4 Typical Sections and Required Right-of-Way 
 
Gardner already has a set of standards for the widths of the various roadway types.  The purpose of this section 
is to refine these standards to more accurately dovetail with the goals and principles of the Transportation 
Master Plan.  Typical sections allow the city and developers to set expectations about what each street type 
will look like, how much right-of-way should be dedicated for each type, and what variations are allowable 
within each type. 
 
Figure 8-2 illustrates the recommended typical section for 
Local streets. This section fits within 58 feet of right-of-way, 
and includes 26 feet of pavement, and sidewalks on both 
sides. 
 
Figure 8-3 illustrates a set of typical sections for Collectors.  
All three sections indicated fit within a 60-foot right-of-way 
footprint.  Depending on the nature of the surrounding land-
use, collectors could take on a variety of cross-sections.  In 
residential areas, it is generally recommended that collectors 
not be fronted by homes, so the two-lane section without 
parking would be the typical section most often used.  In 
commercial, industrial, or multi-family areas, the wider 
pavement section allowing parking may be appropriate.  In 
certain situations where driveways are prevalent, or turning 
volumes are heavier, the three-lane section (with center turn 
lane) could be applied.  All three sections include four-foot 
sidewalks on both sides. 
 
Figure 8-4 illustrates a range of typical sections for Minor 
Arterials.  City standards currently specify a 120-foot right-
of-way for arterials, and the various sections shown in the 
figure all fit within this footprint.  The four-lane sections 
shown both include a raised median: it is recommended that 
new undivided four-lane roadways be prohibited in Gardner, 
and that the City work to eventually divide (via raised or 
flush median) all existing four-lane facilities.  The four-lane 
examples also show how sidewalks, arterial pathways, 
and/or bike lanes could be integrated into the arterial cross-
section. 
 
A three-lane section is also shown, because in many cases, 
traffic volumes on certain minor arterials may not justify 
four lanes for many years, if ever.   In such cases, it is 
prudent to reserve the 120-foot footprint for potential 
expansion. 
 
A five-lane section is also shown – for roadways that are 
busy enough to need four through lanes, but have a 
significant amount of driveways and/or left-turn movements. 
 

Figure 8-2: Typical Section - Local 
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At intersections, additional turn lanes may sometimes be needed.  In general, the 120-foot right-of-way 
should be adequate to accommodate these needs (by “squeezing” the green buffers around the sidewalks.  
Very rarely, widening within this right-of-way might be needed at high-volume intersections. 
 
 

4-lane, median, bike lanes plus standard sidewalks 

3-lane, sidewalks only 

5-lane, sidewalks only 

4-lane, median, arterial pathway on one side 

4-lane, median, bike lanes plus standard sidewalks 

3-lane, sidewalks only 

5-lane, sidewalks only 

6-lane, median plus standard sidewalks 

Figure 8-4: Typical Sections – Minor Arterial 
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9.0 Summary of Recommendations 
 
This document recommends a series of transportation projects, summarized in Table 9-1.  The table 
identifies over $135 million (in 2009 dollars) worth of transportation projects, not including maintenance 
considerations. Over $112 million of this amount is currently unfunded. 
 
 
 
 
  

Table 9-1: Summary of Recommended Projects and Estimated Costs 
 

Project 
Estimated 

Cost Priority 
Existing (2010 – 2011)   
 Moonlight Road from Prairie Village to Warren – widen, add turn lanes $13,546,000 1 
 I-35/Gardner Road Interchange – signalize, geometric improvements $2,000,000 2 
 US-56 & Old-56 – signalize, geometric modifications $540,000 3 
 Center & Madison – restriping to add N/S left turn lanes $30,000 4 
 191st/188th at Gardner Road – realignment $14,000,000 5 
 Santa Fe & Moonlight – study intersection improvements $150,000 6 
 Center & Main – add turn lanes, modify signal operations $100,000 7 
 Mid-Block Pedestrian Crossing Study $7,500 8 
 Lincoln & Moonlight – signalize $120,000 9 
 Moonlight Elementary School – traffic flow improvements $15,000 10 
 Cedar Niles & Santa Fe – safety/capacity analysis $15,000 11 
 Madison Elementary School – traffic flow improvements $15,000 12 
 General Pedestrian/Sidewalk Improvements (1/4 mile) $35,000 13 
Near-Term (2012-2016)   
 Center & Main – add E/W left turn lanes, consider widening Center $500,000 1 
 Cedar Niles & Santa Fe – signalize or reconstruct as roundabout $500,000 2 
 167th from Waverly to Moonlight – widen  $50,000 3 
 Center & 183rd – signalize $150,000 4 
 167th & Center – convert to all-way stop, modify striping and signing $20,000 5 
 Moonlight & 167th – improve traffic control $80,000 6 
 Gardner & SB I-35 Ramps – geometric and signal modifications $80,000 7 
 US-56 & SB I-35 Ramps – signalize and widen ramp approach $750,000 8 
 US-56 & NB I-35 Ramps – signalize $150,000 9 
 175th & Clare – signalize, add turn lanes $300,000 10 
 Madison & Moonlight – signalize $150,000 11 
 175th & Waverly – signalize $150,000 12 
 Gardner & NB I-35 Ramps – reconstruct as roundabout $500,000 13 
 US-56/175th/Poplar – reconstruct as roundabout $500,000 14 
 Gardner/Center from Main to 167th – study; turn lanes, possible widening $80,000 15 
 General Pedestrian/Sidewalk Improvements (addl. missing segments) $70,000 16 
 Mid-Block Pedestrian Crossing upgrades $20,000 17 
 Modify Truck Routes and Restrictions $15,000 18 
 Moonlight from Warren to 183rd – widen, add turn lanes or TWLT  $5,400,000 19 
 Santa Fe at Moonlight – realignment $3,550,000 20 
 Gardner/Center from 183rd to I-35 – add turn lanes and raised median $3,000,000 21 
 Waverly from US-56 to 167th – add turn lanes, restrict access $6,500,000 22 
 Gardner/Center from Main to 183rd – study; turn lanes, possible widening $62,000 23 
Long-Term (2017-2030)   
 Madison & Waverly – convert to all-way stop or signalize, add turn lanes $150,000 1 
 167th from Waverly to Moonlight – widen, add turn lanes, curbs, sidewalks $13,000,000 2 
 188th & Gardner – add turn lanes $500,000 3 
 175th from I-35 to Hedge – widen, add turn lanes, median $9,750,000 4 
 I-35/US-56 Interchange – increase capacity at NB and SB on-ramps $20,000,000 5 
 US-56 from Moonlight to I-35 – widen  $17,134,000 6 
 White Drive – connection across RR tracks from Main to Warren $6,570,000 7 
 I-35/Gardner Road Interchange – increase capacity $15,000,000 8 
 Center from Madison to 183rd – widen, add turn lanes/median or TWLT $7,500,000 9 
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In addition, the document recommends a series of policies in the following areas: 
 

• Financing 
• Transportation System Monitoring 
• Mobility Targets 
• Sidewalks and Bicycle Facilities 
• Truck Traffic 
• Transit 
• Rural Roads 
• Quiet Zones 
• Public vs. Private Streets 
• Access Management Code 
• Traffic Impact Study (TIS) Guidelines 
• TMP/Model updates 

 
Finally, the plan recommends an ultimate roadway system for the City of Gardner, and develops typical 
sections for each recommended functional classification. 
 
This document is intended to allow the City to more comprehensively approach its transportation system 
by identifying needs, planning in advance for future growth, and considering the needs of all users.  The 
City’s motto, “Where the trails divide”, indicates how intertwined transportation is with Gardner’s 
history; it is hoped that this plan can help the City continue to successfully merge transportation with its 
citywide goals well into the future. 
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HCM Unsignalized Intersection Capacity Analysis
1: 167th & Center Rd 10/17/2008 

Gardner Transportation Master Plan Synchro 7 -  Report
2008 Existing - AM Peak Hour Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 15 72 43 123 45 18 38 61 116 16 80 20
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Hourly flow rate (vph) 16 77 46 131 48 19 40 65 123 17 85 21
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 276 388 43 306 286 32 106 188
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 276 388 43 306 286 32 106 188
tC, single (s) 7.6 6.5 7.1 7.6 6.6 7.0 4.2 4.1
tC, 2 stage (s)
tF (s) 3.6 4.0 3.4 3.5 4.0 3.4 2.2 2.2
p0 queue free % 97 85 95 74 92 98 97 99
cM capacity (veh/h) 574 526 987 510 593 1021 1475 1398

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3
Volume Total 16 122 131 67 62 43 123 45 57 21
Volume Left 16 0 131 0 40 0 0 17 0 0
Volume Right 0 46 0 19 0 0 123 0 0 21
cSH 574 637 510 674 1475 1700 1700 1398 1700 1700
Volume to Capacity 0.03 0.19 0.26 0.10 0.03 0.03 0.07 0.01 0.03 0.01
Queue Length 95th (ft) 2 18 25 8 2 0 0 1 0 0
Control Delay (s) 11.5 12.0 14.5 10.9 5.0 0.0 0.0 2.9 0.0 0.0
Lane LOS B B B B A A
Approach Delay (s) 11.9 13.3 1.3 1.1
Approach LOS B B

Intersection Summary
Average Delay 6.9
Intersection Capacity Utilization 28.9% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis
2: 167th & Moonlight Road 10/17/2008 

Gardner Transportation Master Plan Synchro 7 -  Report
2008 Existing - AM Peak Hour Page 2

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 127 62 37 167 201 32
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91
Hourly flow rate (vph) 140 68 41 184 221 35
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 503 238 256
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 503 238 256
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 73 92 97
cM capacity (veh/h) 513 805 1303

Direction, Lane # EB 1 NB 1 SB 1
Volume Total 208 224 256
Volume Left 140 41 0
Volume Right 68 0 35
cSH 583 1303 1700
Volume to Capacity 0.36 0.03 0.15
Queue Length 95th (ft) 40 2 0
Control Delay (s) 14.6 1.6 0.0
Lane LOS B A
Approach Delay (s) 14.6 1.6 0.0
Approach LOS B

Intersection Summary
Average Delay 4.9
Intersection Capacity Utilization 44.2% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis
3: Madison & Waverly 10/17/2008 

Gardner Transportation Master Plan Synchro 7 -  Report
2008 Existing - AM Peak Hour Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 1 1 5 17 0 38 1 66 121 167 119 2
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 1 1 5 18 0 41 1 72 132 182 129 2
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 674 699 130 639 634 138 132 203
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 674 699 130 639 634 138 132 203
tC, single (s) 7.1 6.5 6.2 7.2 6.5 6.4 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.6 4.0 3.5 2.2 2.2
p0 queue free % 100 100 99 94 100 95 100 87
cM capacity (veh/h) 316 317 925 333 345 856 1466 1351

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1
Volume Total 8 18 41 204 313
Volume Left 1 18 0 1 182
Volume Right 5 0 41 132 2
cSH 597 333 856 1466 1351
Volume to Capacity 0.01 0.06 0.05 0.00 0.13
Queue Length 95th (ft) 1 4 4 0 12
Control Delay (s) 11.1 16.4 9.4 0.0 5.2
Lane LOS B C A A A
Approach Delay (s) 11.1 11.6 0.0 5.2
Approach LOS B B

Intersection Summary
Average Delay 4.1
Intersection Capacity Utilization 41.1% ICU Level of Service A
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis
4: Madison & Center 10/17/2008 

Gardner Transportation Master Plan Synchro 7 -  Report
2008 Existing - AM Peak Hour Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 26 123 129 33 120 65 94 192 69 109 282 82
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 2.5 2.5 2.5 2.5 2.5 2.5 2.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 0.95
Frt 1.00 1.00 0.85 1.00 0.95 0.97 0.97
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.99 0.99
Satd. Flow (prot) 1736 1827 1442 1703 1753 3226 3340
Flt Permitted 0.59 1.00 1.00 0.66 1.00 0.76 0.79
Satd. Flow (perm) 1083 1827 1442 1186 1753 2488 2685
Peak-hour factor, PHF 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82 0.82
Adj. Flow (vph) 32 150 157 40 146 79 115 234 84 133 344 100
RTOR Reduction (vph) 0 0 88 0 44 0 0 47 0 0 44 0
Lane Group Flow (vph) 32 150 69 40 181 0 0 386 0 0 533 0
Heavy Vehicles (%) 4% 4% 12% 6% 3% 2% 10% 7% 4% 4% 5% 1%
Turn Type Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 6
Actuated Green, G (s) 17.5 17.5 17.5 17.5 17.5 17.5 17.5
Effective Green, g (s) 17.5 17.5 17.5 17.5 17.5 17.5 17.5
Actuated g/C Ratio 0.44 0.44 0.44 0.44 0.44 0.44 0.44
Clearance Time (s) 2.5 2.5 2.5 2.5 2.5 2.5 2.5
Lane Grp Cap (vph) 474 799 631 519 767 1089 1175
v/s Ratio Prot 0.08 c0.10
v/s Ratio Perm 0.03 0.05 0.03 0.16 c0.20
v/c Ratio 0.07 0.19 0.11 0.08 0.24 0.35 0.45
Uniform Delay, d1 6.5 6.9 6.6 6.5 7.1 7.5 7.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.5 0.3 0.3 0.7 0.9 1.3
Delay (s) 6.8 7.4 7.0 6.8 7.8 8.4 9.2
Level of Service A A A A A A A
Approach Delay (s) 7.2 7.6 8.4 9.2
Approach LOS A A A A

Intersection Summary
HCM Average Control Delay 8.3 HCM Level of Service A
HCM Volume to Capacity ratio 0.34
Actuated Cycle Length (s) 40.0 Sum of lost time (s) 5.0
Intersection Capacity Utilization 50.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
5: Madison & Moonlight Road 10/17/2008 
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 56 192 152 155 377 91
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 62 213 169 172 419 101
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 979 469 520
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 979 469 520
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 73 64 84
cM capacity (veh/h) 230 596 1046

Direction, Lane # EB 1 EB 2 NB 1 SB 1
Volume Total 62 213 341 520
Volume Left 62 0 169 0
Volume Right 0 213 0 101
cSH 230 596 1046 1700
Volume to Capacity 0.27 0.36 0.16 0.31
Queue Length 95th (ft) 27 40 14 0
Control Delay (s) 26.4 14.4 5.3 0.0
Lane LOS D B A
Approach Delay (s) 17.1 5.3 0.0
Approach LOS C

Intersection Summary
Average Delay 5.7
Intersection Capacity Utilization 55.3% ICU Level of Service B
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis
6: 175th Street & Waverly Road 10/17/2008 

Gardner Transportation Master Plan Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 59 287 1 0 66 83 2 76 1 101 25 14
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83
Hourly flow rate (vph) 71 346 1 0 80 100 2 92 1 122 30 17
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 180 347 650 668 346 665 619 130
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 180 347 650 668 346 665 619 130
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.3
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.4
p0 queue free % 95 100 99 74 100 57 92 98
cM capacity (veh/h) 1378 1223 341 358 701 285 380 904

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 418 180 95 169
Volume Left 71 0 2 122
Volume Right 1 100 1 17
cSH 1378 1223 360 321
Volume to Capacity 0.05 0.00 0.26 0.53
Queue Length 95th (ft) 4 0 26 72
Control Delay (s) 1.7 0.0 18.6 27.9
Lane LOS A C D
Approach Delay (s) 1.7 0.0 18.6 27.9
Approach LOS C D

Intersection Summary
Average Delay 8.4
Intersection Capacity Utilization 51.4% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis
7: US 56 & 175th Street 10/17/2008 

Gardner Transportation Master Plan Synchro 7 -  Report
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 0 258 108 150 380 1
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87
Hourly flow rate (vph) 0 297 124 172 437 1
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 297 359 148
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 297 359 148
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 29 100
cM capacity (veh/h) 1276 616 878

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1
Volume Total 99 198 83 214 438
Volume Left 0 0 0 0 437
Volume Right 0 0 0 172 1
cSH 1276 1700 1700 1700 617
Volume to Capacity 0.00 0.12 0.05 0.13 0.71
Queue Length 95th (ft) 0 0 0 0 146
Control Delay (s) 0.0 0.0 0.0 0.0 23.9
Lane LOS C
Approach Delay (s) 0.0 0.0 23.9
Approach LOS C

Intersection Summary
Average Delay 10.1
Intersection Capacity Utilization 35.6% ICU Level of Service A
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis
8: US 56 & Gardner Road 10/17/2008 

Gardner Transportation Master Plan Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 43 548 61 91 200 98 69 306 183 173 230 25
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.9 5.9 5.8 5.8 5.8 5.8
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00
Frt 0.99 0.96 1.00 0.94 1.00 0.99
Flt Protected 1.00 0.99 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3392 3179 1805 1725 1719 1807
Flt Permitted 0.89 0.63 0.58 1.00 0.28 1.00
Satd. Flow (perm) 3035 2024 1103 1725 501 1807
Peak-hour factor, PHF 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87
Adj. Flow (vph) 49 630 70 105 230 113 79 352 210 199 264 29
RTOR Reduction (vph) 0 16 0 0 68 0 0 32 0 0 6 0
Lane Group Flow (vph) 0 733 0 0 380 0 79 530 0 199 287 0
Heavy Vehicles (%) 3% 5% 2% 8% 9% 6% 0% 4% 4% 5% 4% 0%
Turn Type Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 17.7 17.7 19.4 19.4 19.4 19.4
Effective Green, g (s) 17.7 17.7 19.4 19.4 19.4 19.4
Actuated g/C Ratio 0.36 0.36 0.40 0.40 0.40 0.40
Clearance Time (s) 5.9 5.9 5.8 5.8 5.8 5.8
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1101 734 438 686 199 718
v/s Ratio Prot 0.31 0.16
v/s Ratio Perm c0.24 0.19 0.07 c0.40
v/c Ratio 0.67 0.52 0.18 0.77 1.00 0.40
Uniform Delay, d1 13.1 12.2 9.5 12.8 14.7 10.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.5 0.6 0.2 5.4 63.8 0.4
Delay (s) 14.6 12.8 9.7 18.2 78.5 10.9
Level of Service B B A B E B
Approach Delay (s) 14.6 12.8 17.1 38.2
Approach LOS B B B D

Intersection Summary
HCM Average Control Delay 19.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 48.8 Sum of lost time (s) 11.7
Intersection Capacity Utilization 86.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
9: US 56 & Elm 10/17/2008 
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 22 868 10 10 359 37 6 2 21 66 4 22
Ideal Flow (vphpl) 1900 2000 1900 1900 2000 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00
Frt 1.00 0.99 0.90 0.97
Flt Protected 1.00 1.00 0.99 0.97
Satd. Flow (prot) 3615 3467 1524 1753
Flt Permitted 0.94 0.93 0.94 0.77
Satd. Flow (perm) 3404 3236 1450 1394
Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Adj. Flow (vph) 24 933 11 11 386 40 6 2 23 71 4 24
RTOR Reduction (vph) 0 1 0 0 7 0 0 20 0 0 21 0
Lane Group Flow (vph) 0 967 0 0 430 0 0 11 0 0 78 0
Heavy Vehicles (%) 0% 5% 0% 0% 9% 0% 0% 0% 0% 0% 0% 5%
Parking  (#/hr) 0
Turn Type Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 34.0 34.0 5.8 5.8
Effective Green, g (s) 34.0 34.0 5.8 5.8
Actuated g/C Ratio 0.70 0.70 0.12 0.12
Clearance Time (s) 5.0 5.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 2.0 2.0
Lane Grp Cap (vph) 2372 2255 172 166
v/s Ratio Prot
v/s Ratio Perm c0.28 0.13 0.01 c0.06
v/c Ratio 0.41 0.19 0.06 0.47
Uniform Delay, d1 3.1 2.6 19.1 20.1
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.0 0.1 0.8
Delay (s) 3.3 2.6 19.1 20.8
Level of Service A A B C
Approach Delay (s) 3.3 2.6 19.1 20.8
Approach LOS A A B C

Intersection Summary
HCM Average Control Delay 4.5 HCM Level of Service A
HCM Volume to Capacity ratio 0.42
Actuated Cycle Length (s) 48.8 Sum of lost time (s) 9.0
Intersection Capacity Utilization 57.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis
10: US 56 & Mulberry 10/17/2008 
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 45 909 6 6 382 47 2 1 17 80 3 24
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00
Frt 1.00 0.98 0.88 0.97
Flt Protected 1.00 1.00 1.00 0.96
Satd. Flow (prot) 3458 3286 1521 1721
Flt Permitted 0.92 0.94 0.97 0.77
Satd. Flow (perm) 3178 3104 1481 1370
Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Adj. Flow (vph) 48 977 6 6 411 51 2 1 18 86 3 26
RTOR Reduction (vph) 0 1 0 0 13 0 0 15 0 0 22 0
Lane Group Flow (vph) 0 1030 0 0 455 0 0 6 0 0 93 0
Heavy Vehicles (%) 6% 4% 0% 0% 8% 9% 0% 100% 6% 3% 0% 4%
Turn Type Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 33.0 33.0 7.5 7.5
Effective Green, g (s) 33.0 33.0 7.5 7.5
Actuated g/C Ratio 0.67 0.67 0.15 0.15
Clearance Time (s) 5.0 5.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2119 2069 224 208
v/s Ratio Prot
v/s Ratio Perm c0.32 0.15 0.00 c0.07
v/c Ratio 0.49 0.22 0.03 0.45
Uniform Delay, d1 4.1 3.2 17.9 19.1
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.1 0.0 1.5
Delay (s) 4.2 3.3 17.9 20.6
Level of Service A A B C
Approach Delay (s) 4.2 3.3 17.9 20.6
Approach LOS A A B C

Intersection Summary
HCM Average Control Delay 5.3 HCM Level of Service A
HCM Volume to Capacity ratio 0.48
Actuated Cycle Length (s) 49.5 Sum of lost time (s) 9.0
Intersection Capacity Utilization 76.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis
11: US 56 & Moonlight Road 10/17/2008 
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 60 856 125 36 294 148 115 109 108 402 139 45
Ideal Flow (vphpl) 1900 2000 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 6.5 6.5 5.5 6.5 5.5 5.5 5.5 5.5
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.95 1.00 0.93 1.00 0.96
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1752 3619 1568 1752 3195 1752 1691 1770 1773
Flt Permitted 0.40 1.00 1.00 0.17 1.00 0.63 1.00 0.27 1.00
Satd. Flow (perm) 738 3619 1568 310 3195 1164 1691 509 1773
Peak-hour factor, PHF 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Adj. Flow (vph) 66 941 137 40 323 163 126 120 119 442 153 49
RTOR Reduction (vph) 0 0 45 0 51 0 0 35 0 0 10 0
Lane Group Flow (vph) 66 941 92 40 435 0 126 204 0 442 192 0
Heavy Vehicles (%) 3% 5% 3% 3% 10% 2% 3% 3% 5% 2% 3% 4%
Turn Type pm+pt Perm pm+pt pm+pt pm+pt
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 8 4
Actuated Green, G (s) 35.9 30.5 30.5 32.3 28.7 22.9 14.4 34.6 20.6
Effective Green, g (s) 35.9 30.5 30.5 32.3 28.7 22.9 14.4 34.6 20.6
Actuated g/C Ratio 0.42 0.35 0.35 0.37 0.33 0.27 0.17 0.40 0.24
Clearance Time (s) 5.5 6.5 6.5 5.5 6.5 5.5 5.5 5.5 5.5
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 371 1281 555 176 1064 367 282 419 424
v/s Ratio Prot c0.01 c0.26 0.01 0.14 0.03 0.12 c0.18 0.11
v/s Ratio Perm 0.06 0.06 0.08 0.06 c0.24
v/c Ratio 0.18 0.73 0.17 0.23 0.41 0.34 0.72 1.05 0.45
Uniform Delay, d1 15.4 24.3 19.1 18.3 22.2 25.0 34.0 22.2 28.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 1.9 0.1 0.2 0.1 0.2 7.6 59.2 0.3
Delay (s) 15.5 26.2 19.2 18.5 22.3 25.2 41.6 81.4 28.3
Level of Service B C B B C C D F C
Approach Delay (s) 24.8 22.0 35.9 64.7
Approach LOS C C D E

Intersection Summary
HCM Average Control Delay 35.4 HCM Level of Service D
HCM Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 86.2 Sum of lost time (s) 11.0
Intersection Capacity Utilization 81.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis
12: Old US 56 & US 56 10/17/2008 
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Movement NWL NWR NET NER SWL SWT
Lane Configurations
Volume (veh/h) 37 10 1175 197 5 441
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 39 11 1237 207 5 464
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1479 618 1237
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1479 618 1237
tC, single (s) 6.9 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 66 98 99
cM capacity (veh/h) 114 437 570

Direction, Lane # NW 1 NW 2 NE 1 NE 2 NE 3 SW 1 SW 2 SW 3
Volume Total 39 11 618 618 207 5 232 232
Volume Left 39 0 0 0 0 5 0 0
Volume Right 0 11 0 0 207 0 0 0
cSH 114 437 1700 1700 1700 570 1700 1700
Volume to Capacity 0.34 0.02 0.36 0.36 0.12 0.01 0.14 0.14
Queue Length 95th (ft) 34 2 0 0 0 1 0 0
Control Delay (s) 52.0 13.4 0.0 0.0 0.0 11.4 0.0 0.0
Lane LOS F B B
Approach Delay (s) 43.8 0.0 0.1
Approach LOS E

Intersection Summary
Average Delay 1.1
Intersection Capacity Utilization 40.9% ICU Level of Service A
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 38 1206 89 220 1043 54 73 14 422 34 8 36
Ideal Flow (vphpl) 1900 2000 1900 1900 2000 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.4 6.4 4.0 6.4 6.4 5.2 5.2 5.2 5.2
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 1.00 1.00 0.88 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.85 1.00 0.88
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.96 1.00 0.95 1.00
Satd. Flow (prot) 1805 3725 1615 3433 3689 1615 1824 2842 1752 1589
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.73 1.00 0.69 1.00
Satd. Flow (perm) 1805 3725 1615 3433 3689 1615 1381 2842 1279 1589
Peak-hour factor, PHF 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89
Adj. Flow (vph) 43 1355 100 247 1172 61 82 16 474 38 9 40
RTOR Reduction (vph) 0 0 54 0 0 27 0 0 0 0 31 0
Lane Group Flow (vph) 43 1355 46 247 1172 34 0 98 474 38 18 0
Heavy Vehicles (%) 0% 2% 0% 2% 3% 0% 0% 0% 0% 3% 0% 6%
Turn Type Prot Perm Prot Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 6 8 8 4
Actuated Green, G (s) 4.3 37.0 37.0 10.2 42.9 42.9 17.1 17.1 17.1 17.1
Effective Green, g (s) 4.3 37.0 37.0 10.2 42.9 42.9 17.1 17.1 17.1 17.1
Actuated g/C Ratio 0.05 0.46 0.46 0.13 0.54 0.54 0.21 0.21 0.21 0.21
Clearance Time (s) 4.0 6.4 6.4 4.0 6.4 6.4 5.2 5.2 5.2 5.2
Vehicle Extension (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lane Grp Cap (vph) 97 1725 748 438 1981 867 296 608 274 340
v/s Ratio Prot 0.02 c0.36 c0.07 0.32 0.01
v/s Ratio Perm 0.03 0.02 0.07 c0.17 0.03
v/c Ratio 0.44 0.79 0.06 0.56 0.59 0.04 0.33 0.78 0.14 0.05
Uniform Delay, d1 36.6 18.1 11.9 32.8 12.6 8.7 26.6 29.6 25.4 25.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.2 2.2 0.0 1.0 0.3 0.0 0.2 5.7 0.1 0.0
Delay (s) 37.8 20.3 11.9 33.8 12.9 8.8 26.8 35.4 25.5 25.0
Level of Service D C B C B A C D C C
Approach Delay (s) 20.3 16.2 33.9 25.2
Approach LOS C B C C

Intersection Summary
HCM Average Control Delay 20.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 79.9 Sum of lost time (s) 15.6
Intersection Capacity Utilization 68.8% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis
14: US-56 & I-35 SB Ramps 10/17/2008 
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 1621 41 22 445 0 0 0 0 51 0 0
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 0 1706 43 23 468 0 0 0 0 54 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 986
pX, platoon unblocked 0.68 0.68 0.68 0.68 0.68 0.68
vC, conflicting volume 468 1749 2008 2243 875 1368 2264 234
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 468 1151 1534 1880 0 587 1912 234
tC, single (s) 4.1 4.3 7.5 6.5 6.9 7.7 6.5 7.0
tC, 2 stage (s)
tF (s) 2.2 2.3 3.5 4.0 3.3 3.6 4.0 3.3
p0 queue free % 100 94 100 100 100 78 100 100
cM capacity (veh/h) 1104 382 52 46 738 243 44 765

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 SB 1 SB 2
Volume Total 1138 612 23 234 234 54 0
Volume Left 0 0 23 0 0 54 0
Volume Right 0 43 0 0 0 0 0
cSH 1700 1700 382 1700 1700 243 1700
Volume to Capacity 0.67 0.36 0.06 0.14 0.14 0.22 0.00
Queue Length 95th (ft) 0 0 5 0 0 21 0
Control Delay (s) 0.0 0.0 15.0 0.0 0.0 24.0 0.0
Lane LOS C C A
Approach Delay (s) 0.0 0.7 24.0
Approach LOS C

Intersection Summary
Average Delay 0.7
Intersection Capacity Utilization 56.1% ICU Level of Service B
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis
15: US-56 & I-35 NB Ramps 10/17/2008 
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 329 0 0 326 118 141 3 83 0 0 0
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
Hourly flow rate (vph) 0 374 0 0 370 134 160 3 94 0 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 505 374 559 878 187 720 811 252
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 505 374 559 878 187 720 811 252
tC, single (s) 4.1 4.1 7.7 6.5 7.0 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.6 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 60 99 88 100 100 100
cM capacity (veh/h) 1070 1196 399 289 814 279 316 753

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1
Volume Total 187 187 247 258 258
Volume Left 0 0 0 0 160
Volume Right 0 0 0 134 94
cSH 1700 1700 1700 1700 487
Volume to Capacity 0.11 0.11 0.15 0.15 0.53
Queue Length 95th (ft) 0 0 0 0 76
Control Delay (s) 0.0 0.0 0.0 0.0 20.4
Lane LOS C
Approach Delay (s) 0.0 0.0 20.4
Approach LOS C

Intersection Summary
Average Delay 4.6
Intersection Capacity Utilization 32.5% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis
16: 175th St & Clare Rd 10/17/2008 

Gardner Transportation Master Plan Synchro 7 -  Report
2008 Existing - AM Peak Hour Page 16

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 2 357 33 3 362 1 42 5 5 1 1 19
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 2 388 36 3 393 1 46 5 5 1 1 21
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 395 424 814 793 388 801 828 393
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 395 424 814 793 388 801 828 393
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 100 84 98 99 100 100 97
cM capacity (veh/h) 1175 1130 288 322 665 298 307 660

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1
Volume Total 390 36 397 1 57 23
Volume Left 2 0 3 0 46 1
Volume Right 0 36 0 1 5 21
cSH 1175 1700 1130 1700 308 593
Volume to Capacity 0.00 0.02 0.00 0.00 0.18 0.04
Queue Length 95th (ft) 0 0 0 0 17 3
Control Delay (s) 0.1 0.0 0.1 0.0 19.3 11.3
Lane LOS A A C B
Approach Delay (s) 0.1 0.1 19.3 11.3
Approach LOS C B

Intersection Summary
Average Delay 1.6
Intersection Capacity Utilization 37.7% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
17: Waverly Road & US 56 10/17/2008 

Gardner Transportation Master Plan Synchro 7 -  Report
2008 Existing - AM Peak Hour Page 17

Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (veh/h) 0 14 0 6 4 9 57 238 0 1 73 11
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.80
Hourly flow rate (vph) 0 18 0 8 5 11 71 298 0 1 91 14
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 554 548 298 549 541 98 105 298
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 554 548 298 549 541 98 105 298
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.3 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.4 2.2 2.2
p0 queue free % 100 96 100 98 99 99 95 100
cM capacity (veh/h) 420 425 747 419 429 934 1474 1275

Direction, Lane # NB 1 SB 1 NE 1 SW 1
Volume Total 18 24 369 106
Volume Left 0 8 71 1
Volume Right 0 11 0 14
cSH 425 571 1474 1275
Volume to Capacity 0.04 0.04 0.05 0.00
Queue Length 95th (ft) 3 3 4 0
Control Delay (s) 13.8 11.6 1.8 0.1
Lane LOS B B A A
Approach Delay (s) 13.8 11.6 1.8 0.1
Approach LOS B B

Intersection Summary
Average Delay 2.3
Intersection Capacity Utilization 35.5% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis
18: 183rd Street & Gardner Road 10/17/2008 

Gardner Transportation Master Plan Synchro 7 -  Report
2008 Existing - AM Peak Hour Page 18

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 36 12 77 104 14 87 22 391 41 29 325 14
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89 0.89
Hourly flow rate (vph) 40 13 87 117 16 98 25 439 46 33 365 16
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 813 973 190 853 958 243 381 485
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 813 973 190 853 958 243 381 485
tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 81 94 90 45 94 87 98 97
cM capacity (veh/h) 218 241 825 211 246 764 1189 1088

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3
Volume Total 40 100 117 113 25 293 193 33 243 137
Volume Left 40 0 117 0 25 0 0 33 0 0
Volume Right 0 87 0 98 0 0 46 0 0 16
cSH 218 622 211 592 1189 1700 1700 1088 1700 1700
Volume to Capacity 0.19 0.16 0.55 0.19 0.02 0.17 0.11 0.03 0.14 0.08
Queue Length 95th (ft) 17 14 74 18 2 0 0 2 0 0
Control Delay (s) 25.2 11.9 41.3 12.5 8.1 0.0 0.0 8.4 0.0 0.0
Lane LOS D B E B A A
Approach Delay (s) 15.7 27.1 0.4 0.7
Approach LOS C D

Intersection Summary
Average Delay 6.9
Intersection Capacity Utilization 37.9% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis
19: I-35 SB Ramps & Gardner Rd 10/17/2008 

Gardner Transportation Master Plan Synchro 7 -  Report
2008 Existing - AM Peak Hour Page 19

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 0 0 35 0 59 11 183 0 0 457 39
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Hourly flow rate (vph) 0 0 0 37 0 63 12 195 0 0 486 41
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 788 725 507 725 746 195 528 195
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 788 725 507 725 746 195 528 195
tC, single (s) 7.1 6.5 6.2 7.2 6.5 6.4 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.6 4.0 3.4 2.2 2.2
p0 queue free % 100 100 100 89 100 92 99 100
cM capacity (veh/h) 285 350 570 329 341 815 1050 1390

Direction, Lane # WB 1 NB 1 SB 1
Volume Total 100 206 528
Volume Left 37 12 0
Volume Right 63 0 41
cSH 526 1050 1700
Volume to Capacity 0.19 0.01 0.31
Queue Length 95th (ft) 17 1 0
Control Delay (s) 13.5 0.6 0.0
Lane LOS B A
Approach Delay (s) 13.5 0.6 0.0
Approach LOS B

Intersection Summary
Average Delay 1.8
Intersection Capacity Utilization 38.6% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis
20: I-35 NB Ramps & Gardner Rd 10/17/2008 

Gardner Transportation Master Plan Synchro 7 -  Report
2008 Existing - AM Peak Hour Page 20

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 73 0 13 0 0 0 0 121 169 385 107 0
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91 0.91
Hourly flow rate (vph) 80 0 14 0 0 0 0 133 186 423 118 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1190 1282 118 1204 1190 226 118 319
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1190 1282 118 1204 1190 226 118 319
tC, single (s) 7.1 6.5 6.3 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.4 3.5 4.0 3.3 2.2 2.2
p0 queue free % 34 100 98 100 100 100 100 66
cM capacity (veh/h) 122 110 918 118 125 819 1483 1241

Direction, Lane # EB 1 NB 1 SB 1
Volume Total 95 319 541
Volume Left 80 0 423
Volume Right 14 186 0
cSH 140 1700 1241
Volume to Capacity 0.68 0.19 0.34
Queue Length 95th (ft) 94 0 38
Control Delay (s) 72.3 0.0 8.1
Lane LOS F A
Approach Delay (s) 72.3 0.0 8.1
Approach LOS F

Intersection Summary
Average Delay 11.8
Intersection Capacity Utilization 58.5% ICU Level of Service B
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
1: 167th & Center Rd 10/17/2008 

Gardner Transportation Master Plan Synchro 7 -  Report
2008 Existing - PM Peak Hour Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 8 23 10 116 55 23 11 76 85 16 97 17
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Hourly flow rate (vph) 9 24 11 123 59 24 12 81 90 17 103 18
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 255 332 52 213 260 40 121 171
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 255 332 52 213 260 40 121 171
tC, single (s) 7.5 6.5 7.1 7.5 6.5 7.0 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.4 3.5 4.0 3.3 2.2 2.2
p0 queue free % 99 96 99 82 91 98 99 99
cM capacity (veh/h) 610 579 980 687 636 1015 1479 1418

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3
Volume Total 9 35 123 83 39 54 90 51 69 18
Volume Left 9 0 123 0 12 0 0 17 0 0
Volume Right 0 11 0 24 0 0 90 0 0 18
cSH 610 661 687 714 1479 1700 1700 1418 1700 1700
Volume to Capacity 0.01 0.05 0.18 0.12 0.01 0.03 0.05 0.01 0.04 0.01
Queue Length 95th (ft) 1 4 16 10 1 0 0 1 0 0
Control Delay (s) 11.0 10.7 11.4 10.7 2.3 0.0 0.0 2.6 0.0 0.0
Lane LOS B B B B A A
Approach Delay (s) 10.8 11.1 0.5 1.0
Approach LOS B B

Intersection Summary
Average Delay 5.2
Intersection Capacity Utilization 27.3% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis
2: 167th & Moonlight Road 10/17/2008 

Gardner Transportation Master Plan Synchro 7 -  Report
2008 Existing - PM Peak Hour Page 2

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 23 42 55 103 231 127
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 26 47 61 114 257 141
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 564 327 398
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 564 327 398
tC, single (s) 6.5 6.2 4.1
tC, 2 stage (s)
tF (s) 3.6 3.3 2.2
p0 queue free % 94 93 95
cM capacity (veh/h) 450 707 1172

Direction, Lane # EB 1 NB 1 SB 1
Volume Total 72 176 398
Volume Left 26 61 0
Volume Right 47 0 141
cSH 589 1172 1700
Volume to Capacity 0.12 0.05 0.23
Queue Length 95th (ft) 10 4 0
Control Delay (s) 12.0 3.2 0.0
Lane LOS B A
Approach Delay (s) 12.0 3.2 0.0
Approach LOS B

Intersection Summary
Average Delay 2.2
Intersection Capacity Utilization 42.2% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis
3: Madison & Waverly 10/17/2008 

Gardner Transportation Master Plan Synchro 7 -  Report
2008 Existing - PM Peak Hour Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 1 0 50 0 27 1 63 25 21 50 0
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 1 0 54 0 29 1 68 27 23 54 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 214 198 54 185 184 82 54 96
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 214 198 54 185 184 82 54 96
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 100 100 100 93 100 97 100 98
cM capacity (veh/h) 716 690 1018 770 702 983 1564 1511

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1
Volume Total 1 54 29 97 77
Volume Left 0 54 0 1 23
Volume Right 0 0 29 27 0
cSH 690 770 983 1564 1511
Volume to Capacity 0.00 0.07 0.03 0.00 0.02
Queue Length 95th (ft) 0 6 2 0 1
Control Delay (s) 10.2 10.0 8.8 0.1 2.3
Lane LOS B B A A A
Approach Delay (s) 10.2 9.6 0.1 2.3
Approach LOS B A

Intersection Summary
Average Delay 3.9
Intersection Capacity Utilization 26.6% ICU Level of Service A
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis
4: Madison & Center 10/17/2008 

Gardner Transportation Master Plan Synchro 7 -  Report
2008 Existing - PM Peak Hour Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 31 56 67 51 85 68 106 246 32 47 224 23
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 2.5 2.5 2.5 2.5 2.5 2.5 2.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 0.95
Frt 1.00 1.00 0.85 1.00 0.93 0.99 0.99
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.99 0.99
Satd. Flow (prot) 1805 1900 1615 1805 1773 3494 3460
Flt Permitted 0.65 1.00 1.00 0.72 1.00 0.81 0.87
Satd. Flow (perm) 1241 1900 1615 1364 1773 2877 3046
Peak-hour factor, PHF 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Adj. Flow (vph) 33 60 72 55 91 73 114 265 34 51 241 25
RTOR Reduction (vph) 0 0 41 0 41 0 0 17 0 0 14 0
Lane Group Flow (vph) 33 60 32 55 123 0 0 396 0 0 303 0
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 1% 0% 0% 3% 0%
Turn Type Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 6
Actuated Green, G (s) 17.5 17.5 17.5 17.5 17.5 17.5 17.5
Effective Green, g (s) 17.5 17.5 17.5 17.5 17.5 17.5 17.5
Actuated g/C Ratio 0.44 0.44 0.44 0.44 0.44 0.44 0.44
Clearance Time (s) 2.5 2.5 2.5 2.5 2.5 2.5 2.5
Lane Grp Cap (vph) 543 831 707 597 776 1259 1333
v/s Ratio Prot 0.03 c0.07
v/s Ratio Perm 0.03 0.02 0.04 c0.14 0.10
v/c Ratio 0.06 0.07 0.04 0.09 0.16 0.31 0.23
Uniform Delay, d1 6.5 6.5 6.5 6.6 6.8 7.3 7.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 0.2 0.1 0.3 0.4 0.7 0.4
Delay (s) 6.7 6.7 6.6 6.9 7.2 8.0 7.4
Level of Service A A A A A A A
Approach Delay (s) 6.6 7.2 8.0 7.4
Approach LOS A A A A

Intersection Summary
HCM Average Control Delay 7.5 HCM Level of Service A
HCM Volume to Capacity ratio 0.24
Actuated Cycle Length (s) 40.0 Sum of lost time (s) 5.0
Intersection Capacity Utilization 44.5% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
5: Madison & Moonlight Road 10/17/2008 

Gardner Transportation Master Plan Synchro 7 -  Report
2008 Existing - PM Peak Hour Page 5

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 33 151 270 263 299 61
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 37 168 300 292 332 68
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1258 366 400
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1258 366 400
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 74 75 74
cM capacity (veh/h) 142 684 1170

Direction, Lane # EB 1 EB 2 NB 1 SB 1
Volume Total 37 168 592 400
Volume Left 37 0 300 0
Volume Right 0 168 0 68
cSH 142 684 1170 1700
Volume to Capacity 0.26 0.25 0.26 0.24
Queue Length 95th (ft) 24 24 26 0
Control Delay (s) 39.1 12.0 6.0 0.0
Lane LOS E B A
Approach Delay (s) 16.8 6.0 0.0
Approach LOS C

Intersection Summary
Average Delay 5.9
Intersection Capacity Utilization 61.6% ICU Level of Service B
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis
6: 175th Street & Waverly Road 10/17/2008 

Gardner Transportation Master Plan Synchro 7 -  Report
2008 Existing - PM Peak Hour Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 14 102 2 1 299 92 8 18 1 44 29 29
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87
Hourly flow rate (vph) 16 117 2 1 344 106 9 21 1 51 33 33
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 449 120 599 602 118 561 551 397
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 449 120 599 602 118 561 551 397
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 100 97 95 100 88 92 95
cM capacity (veh/h) 1111 1481 364 407 939 416 436 653

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 136 451 31 117
Volume Left 16 1 9 51
Volume Right 2 106 1 33
cSH 1111 1481 401 471
Volume to Capacity 0.01 0.00 0.08 0.25
Queue Length 95th (ft) 1 0 6 24
Control Delay (s) 1.1 0.0 14.7 15.2
Lane LOS A A B C
Approach Delay (s) 1.1 0.0 14.7 15.2
Approach LOS B C

Intersection Summary
Average Delay 3.3
Intersection Capacity Utilization 37.1% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis
7: US 56 & 175th Street 10/17/2008 

Gardner Transportation Master Plan Synchro 7 -  Report
2008 Existing - PM Peak Hour Page 7

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 2 135 287 390 149 0
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.91 0.91 0.91 0.91 0.91 0.91
Hourly flow rate (vph) 2 148 315 429 164 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 744 608 372
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 744 608 372
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 62 100
cM capacity (veh/h) 873 428 631

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1
Volume Total 52 99 210 534 164
Volume Left 2 0 0 0 164
Volume Right 0 0 0 429 0
cSH 873 1700 1700 1700 428
Volume to Capacity 0.00 0.06 0.12 0.31 0.38
Queue Length 95th (ft) 0 0 0 0 44
Control Delay (s) 0.4 0.0 0.0 0.0 18.5
Lane LOS A C
Approach Delay (s) 0.1 0.0 18.5
Approach LOS C

Intersection Summary
Average Delay 2.9
Intersection Capacity Utilization 35.4% ICU Level of Service A
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis
8: US 56 & Gardner Road 10/17/2008 

Gardner Transportation Master Plan Synchro 7 -  Report
2008 Existing - PM Peak Hour Page 8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 21 254 48 202 592 229 62 164 134 160 166 44
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.9 5.9 5.8 5.8 5.8 5.8
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00
Frt 0.98 0.97 1.00 0.93 1.00 0.97
Flt Protected 1.00 0.99 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3297 3382 1770 1703 1736 1777
Flt Permitted 0.86 0.79 0.62 1.00 0.49 1.00
Satd. Flow (perm) 2854 2697 1152 1703 893 1777
Peak-hour factor, PHF 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Adj. Flow (vph) 22 270 51 215 630 244 66 174 143 170 177 47
RTOR Reduction (vph) 0 24 0 0 44 0 0 52 0 0 16 0
Lane Group Flow (vph) 0 319 0 0 1045 0 66 265 0 170 208 0
Heavy Vehicles (%) 2% 8% 2% 1% 3% 1% 2% 4% 4% 4% 4% 2%
Turn Type Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 25.3 25.3 15.1 15.1 15.1 15.1
Effective Green, g (s) 25.3 25.3 15.1 15.1 15.1 15.1
Actuated g/C Ratio 0.49 0.49 0.29 0.29 0.29 0.29
Clearance Time (s) 5.9 5.9 5.8 5.8 5.8 5.8
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1386 1310 334 494 259 515
v/s Ratio Prot 0.16 0.12
v/s Ratio Perm 0.11 c0.39 0.06 c0.19
v/c Ratio 0.23 0.80 0.20 0.54 0.66 0.40
Uniform Delay, d1 7.8 11.2 13.9 15.6 16.2 14.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 3.5 0.3 1.1 5.9 0.5
Delay (s) 7.8 14.7 14.2 16.7 22.1 15.4
Level of Service A B B B C B
Approach Delay (s) 7.8 14.7 16.3 18.3
Approach LOS A B B B

Intersection Summary
HCM Average Control Delay 14.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 52.1 Sum of lost time (s) 11.7
Intersection Capacity Utilization 83.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
9: US 56 & Elm 10/17/2008 
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 5 531 20 42 976 53 19 5 42 57 10 26
Ideal Flow (vphpl) 1900 2000 1900 1900 2000 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00
Frt 0.99 0.99 0.91 0.96
Flt Protected 1.00 1.00 0.99 0.97
Satd. Flow (prot) 3606 3693 1662 1754
Flt Permitted 0.95 0.92 0.92 0.79
Satd. Flow (perm) 3417 3394 1543 1430
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 5 559 21 44 1027 56 20 5 44 60 11 27
RTOR Reduction (vph) 0 2 0 0 3 0 0 39 0 0 24 0
Lane Group Flow (vph) 0 583 0 0 1124 0 0 30 0 0 74 0
Heavy Vehicles (%) 0% 5% 0% 3% 2% 0% 6% 0% 2% 2% 0% 0%
Turn Type Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 33.4 33.4 5.7 5.7
Effective Green, g (s) 33.4 33.4 5.7 5.7
Actuated g/C Ratio 0.69 0.69 0.12 0.12
Clearance Time (s) 5.0 5.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 2.0 2.0
Lane Grp Cap (vph) 2373 2357 183 169
v/s Ratio Prot
v/s Ratio Perm 0.17 c0.33 0.02 c0.05
v/c Ratio 0.25 0.48 0.17 0.44
Uniform Delay, d1 2.7 3.4 19.1 19.7
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.2 0.2 0.7
Delay (s) 2.8 3.5 19.2 20.4
Level of Service A A B C
Approach Delay (s) 2.8 3.5 19.2 20.4
Approach LOS A A B C

Intersection Summary
HCM Average Control Delay 4.7 HCM Level of Service A
HCM Volume to Capacity ratio 0.47
Actuated Cycle Length (s) 48.1 Sum of lost time (s) 9.0
Intersection Capacity Utilization 74.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis
10: US 56 & Mulberry 10/17/2008 

Gardner Transportation Master Plan Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 11 624 4 23 1059 29 6 2 14 35 5 13
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.91 0.97
Flt Protected 1.00 1.00 0.99 0.97
Satd. Flow (prot) 3436 3525 1636 1777
Flt Permitted 0.93 0.94 0.89 1.00
Satd. Flow (perm) 3209 3307 1479 1836
Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Adj. Flow (vph) 12 657 4 24 1115 31 6 2 15 37 5 14
RTOR Reduction (vph) 0 1 0 0 2 0 0 14 0 0 13 0
Lane Group Flow (vph) 0 672 0 0 1168 0 0 9 0 0 43 0
Heavy Vehicles (%) 0% 5% 0% 0% 2% 0% 0% 0% 7% 0% 0% 0%
Turn Type Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 36.0 36.0 3.2 3.2
Effective Green, g (s) 36.0 36.0 3.2 3.2
Actuated g/C Ratio 0.75 0.75 0.07 0.07
Clearance Time (s) 5.0 5.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2397 2470 98 122
v/s Ratio Prot
v/s Ratio Perm 0.21 c0.35 0.01 c0.02
v/c Ratio 0.28 0.47 0.09 0.35
Uniform Delay, d1 2.0 2.4 21.1 21.5
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 0.1 0.4 1.8
Delay (s) 2.0 2.5 21.5 23.3
Level of Service A A C C
Approach Delay (s) 2.0 2.5 21.5 23.3
Approach LOS A A C C

Intersection Summary
HCM Average Control Delay 3.2 HCM Level of Service A
HCM Volume to Capacity ratio 0.46
Actuated Cycle Length (s) 48.2 Sum of lost time (s) 9.0
Intersection Capacity Utilization 60.6% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis
11: US 56 & Moonlight Road 10/17/2008 

Gardner Transportation Master Plan Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 107 374 205 159 884 491 134 154 50 233 200 93
Ideal Flow (vphpl) 1900 2000 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 6.5 6.5 5.5 6.5 5.5 5.5 5.5 5.5
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.95 1.00 0.96 1.00 0.95
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1752 3585 1583 1770 3350 1770 1794 1770 1774
Flt Permitted 0.12 1.00 1.00 0.46 1.00 0.32 1.00 0.35 1.00
Satd. Flow (perm) 226 3585 1583 863 3350 594 1794 649 1774
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 116 407 223 173 961 534 146 167 54 253 217 101
RTOR Reduction (vph) 0 0 147 0 60 0 0 12 0 0 15 0
Lane Group Flow (vph) 116 407 76 173 1435 0 146 209 0 253 303 0
Heavy Vehicles (%) 3% 6% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%
Turn Type pm+pt Perm pm+pt pm+pt pm+pt
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 8 4
Actuated Green, G (s) 41.2 32.6 32.6 43.8 33.9 26.6 16.8 33.2 20.1
Effective Green, g (s) 41.2 32.6 32.6 43.8 33.9 26.6 16.8 33.2 20.1
Actuated g/C Ratio 0.43 0.34 0.34 0.46 0.36 0.28 0.18 0.35 0.21
Clearance Time (s) 5.5 6.5 6.5 5.5 6.5 5.5 5.5 5.5 5.5
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 235 1225 541 490 1190 286 316 380 374
v/s Ratio Prot c0.04 0.11 0.04 c0.43 0.05 0.12 c0.09 c0.17
v/s Ratio Perm 0.17 0.05 0.13 0.09 0.14
v/c Ratio 0.49 0.33 0.14 0.35 1.21 0.51 0.66 0.67 0.81
Uniform Delay, d1 21.1 23.3 21.7 15.5 30.8 27.4 36.7 24.2 35.8
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 0.1 0.0 0.2 100.8 0.6 4.0 3.4 11.9
Delay (s) 21.7 23.4 21.8 15.7 131.6 28.0 40.7 27.6 47.7
Level of Service C C C B F C D C D
Approach Delay (s) 22.6 119.5 35.6 38.8
Approach LOS C F D D

Intersection Summary
HCM Average Control Delay 75.0 HCM Level of Service E
HCM Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 95.4 Sum of lost time (s) 16.5
Intersection Capacity Utilization 89.3% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis
12: Old US 56 & US 56 10/17/2008 

Gardner Transportation Master Plan Synchro 7 -  Report
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Movement NWL NWR NET NER SWL SWT
Lane Configurations
Volume (veh/h) 100 20 565 90 9 1434
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 109 22 614 98 10 1559
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1413 307 614
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1413 307 614
tC, single (s) 6.9 7.0 4.2
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 13 97 99
cM capacity (veh/h) 125 683 948

Direction, Lane # NW 1 NW 2 NE 1 NE 2 NE 3 SW 1 SW 2 SW 3
Volume Total 109 22 307 307 98 10 779 779
Volume Left 109 0 0 0 0 10 0 0
Volume Right 0 22 0 0 98 0 0 0
cSH 125 683 1700 1700 1700 948 1700 1700
Volume to Capacity 0.87 0.03 0.18 0.18 0.06 0.01 0.46 0.46
Queue Length 95th (ft) 136 2 0 0 0 1 0 0
Control Delay (s) 114.3 10.4 0.0 0.0 0.0 8.8 0.0 0.0
Lane LOS F B A
Approach Delay (s) 97.0 0.0 0.1
Approach LOS F

Intersection Summary
Average Delay 5.3
Intersection Capacity Utilization 49.9% ICU Level of Service A
Analysis Period (min) 15



HCM Signalized Intersection Capacity Analysis
13: US-56 & Cedar Niles 10/17/2008 
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 26 1046 169 433 1133 50 144 16 349 29 13 29
Ideal Flow (vphpl) 1900 2000 1900 1900 2000 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.4 6.4 4.0 6.4 6.4 5.2 5.2 5.2 5.2
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 1.00 1.00 0.88 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.85 1.00 0.90
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.96 1.00 0.95 1.00
Satd. Flow (prot) 1805 3689 1615 3502 3689 1615 1818 2842 1805 1702
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.71 1.00 0.60 1.00
Satd. Flow (perm) 1805 3689 1615 3502 3689 1615 1357 2842 1137 1702
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 29 1162 188 481 1259 56 160 18 388 32 14 32
RTOR Reduction (vph) 0 0 109 0 0 23 0 0 0 0 26 0
Lane Group Flow (vph) 29 1162 79 481 1259 33 0 178 388 32 20 0
Heavy Vehicles (%) 0% 3% 0% 0% 3% 0% 0% 0% 0% 0% 0% 0%
Turn Type Prot Perm Prot Perm Perm Perm Perm
Protected Phases 5 2 1 6 8 4
Permitted Phases 2 6 8 8 4
Actuated Green, G (s) 2.7 30.0 30.0 11.3 38.6 38.6 14.4 14.4 14.4 14.4
Effective Green, g (s) 2.7 30.0 30.0 11.3 38.6 38.6 14.4 14.4 14.4 14.4
Actuated g/C Ratio 0.04 0.42 0.42 0.16 0.54 0.54 0.20 0.20 0.20 0.20
Clearance Time (s) 4.0 6.4 6.4 4.0 6.4 6.4 5.2 5.2 5.2 5.2
Vehicle Extension (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lane Grp Cap (vph) 68 1552 680 555 1997 874 274 574 230 344
v/s Ratio Prot 0.02 c0.31 c0.14 0.34 0.01
v/s Ratio Perm 0.05 0.02 0.13 c0.14 0.03
v/c Ratio 0.43 0.75 0.12 0.87 0.63 0.04 0.65 0.68 0.14 0.06
Uniform Delay, d1 33.5 17.5 12.6 29.3 11.4 7.7 26.1 26.3 23.4 23.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.6 1.8 0.0 13.0 0.5 0.0 3.9 2.5 0.1 0.0
Delay (s) 35.1 19.2 12.6 42.2 11.9 7.7 30.1 28.8 23.5 23.0
Level of Service D B B D B A C C C C
Approach Delay (s) 18.7 19.9 29.2 23.2
Approach LOS B B C C

Intersection Summary
HCM Average Control Delay 20.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 71.3 Sum of lost time (s) 15.6
Intersection Capacity Utilization 68.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis
14: US-56 & I-35 SB Ramps 10/17/2008 

Gardner Transportation Master Plan Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 1247 196 96 437 0 0 0 0 114 0 0
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Hourly flow rate (vph) 0 1341 211 103 470 0 0 0 0 123 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 986
pX, platoon unblocked 0.72 0.72 0.72 0.72 0.72 0.72
vC, conflicting volume 470 1552 1888 2123 776 1347 2228 235
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 470 982 1450 1777 0 697 1924 235
tC, single (s) 4.1 4.2 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 79 100 100 100 38 100 100
cM capacity (veh/h) 1102 489 56 47 783 197 38 767

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 SB 1 SB 2
Volume Total 894 658 103 235 235 123 0
Volume Left 0 0 103 0 0 123 0
Volume Right 0 211 0 0 0 0 0
cSH 1700 1700 489 1700 1700 197 1700
Volume to Capacity 0.53 0.39 0.21 0.14 0.14 0.62 0.00
Queue Length 95th (ft) 0 0 20 0 0 89 0
Control Delay (s) 0.0 0.0 14.3 0.0 0.0 49.3 0.0
Lane LOS B E A
Approach Delay (s) 0.0 2.6 49.3
Approach LOS E

Intersection Summary
Average Delay 3.3
Intersection Capacity Utilization 62.4% ICU Level of Service B
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis
15: US-56 & I-35 NB Ramps 10/17/2008 

Gardner Transportation Master Plan Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 437 0 0 462 18 71 2 34 0 0 0
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
Hourly flow rate (vph) 0 497 0 0 525 20 81 2 39 0 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 545 497 759 1042 248 823 1032 273
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 545 497 759 1042 248 823 1032 273
tC, single (s) 4.1 4.1 7.6 6.5 7.2 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.6 4.0 3.4 3.5 4.0 3.3
p0 queue free % 100 100 72 99 95 100 100 100
cM capacity (veh/h) 1034 1078 287 232 714 252 235 731

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1
Volume Total 248 248 350 195 122
Volume Left 0 0 0 0 81
Volume Right 0 0 0 20 39
cSH 1700 1700 1700 1700 352
Volume to Capacity 0.15 0.15 0.21 0.11 0.35
Queue Length 95th (ft) 0 0 0 0 38
Control Delay (s) 0.0 0.0 0.0 0.0 20.5
Lane LOS C
Approach Delay (s) 0.0 0.0 20.5
Approach LOS C

Intersection Summary
Average Delay 2.1
Intersection Capacity Utilization 26.1% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis
16: 175th St & Clare Rd 10/17/2008 
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 12 386 41 9 410 3 12 7 1 7 4 27
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 13 420 45 10 446 3 13 8 1 8 4 29
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 449 464 942 914 420 916 955 446
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 449 464 942 914 420 916 955 446
tC, single (s) 4.1 4.1 7.3 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.7 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 99 94 97 100 97 98 95
cM capacity (veh/h) 1122 1108 211 269 638 245 255 617

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1
Volume Total 433 45 455 3 22 41
Volume Left 13 0 10 0 13 8
Volume Right 0 45 0 3 1 29
cSH 1122 1700 1108 1700 237 432
Volume to Capacity 0.01 0.03 0.01 0.00 0.09 0.10
Queue Length 95th (ft) 1 0 1 0 7 8
Control Delay (s) 0.4 0.0 0.3 0.0 21.7 14.2
Lane LOS A A C B
Approach Delay (s) 0.3 0.3 21.7 14.2
Approach LOS C B

Intersection Summary
Average Delay 1.3
Intersection Capacity Utilization 40.0% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (veh/h) 0 11 3 7 3 12 15 112 0 2 248 1
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
Hourly flow rate (vph) 0 12 3 8 3 14 17 127 0 2 282 1
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 464 449 127 458 448 282 283 127
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 464 449 127 458 448 282 283 127
tC, single (s) 7.1 6.5 6.2 7.2 6.5 6.3 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.6 4.0 3.4 2.2 2.2
p0 queue free % 100 97 100 98 99 98 99 100
cM capacity (veh/h) 494 498 928 477 497 742 1279 1471

Direction, Lane # NB 1 SB 1 NE 1 SW 1
Volume Total 16 25 144 285
Volume Left 0 8 17 2
Volume Right 3 14 0 1
cSH 553 596 1279 1471
Volume to Capacity 0.03 0.04 0.01 0.00
Queue Length 95th (ft) 2 3 1 0
Control Delay (s) 11.7 11.3 1.0 0.1
Lane LOS B B A A
Approach Delay (s) 11.7 11.3 1.0 0.1
Approach LOS B B

Intersection Summary
Average Delay 1.4
Intersection Capacity Utilization 30.6% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis
18: 183rd Street & Gardner Road 10/17/2008 
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 28 22 26 48 31 42 65 256 99 57 227 37
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Hourly flow rate (vph) 29 23 27 51 33 44 68 269 104 60 239 39
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 711 889 139 737 856 187 278 374
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 711 889 139 737 856 187 278 374
tC, single (s) 7.5 6.5 6.9 7.5 6.5 6.9 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 88 91 97 80 88 95 95 95
cM capacity (veh/h) 254 252 884 255 264 823 1282 1181

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3
Volume Total 29 51 51 77 68 180 194 60 159 119
Volume Left 29 0 51 0 68 0 0 60 0 0
Volume Right 0 27 0 44 0 0 104 0 0 39
cSH 254 412 255 433 1282 1700 1700 1181 1700 1700
Volume to Capacity 0.12 0.12 0.20 0.18 0.05 0.11 0.11 0.05 0.09 0.07
Queue Length 95th (ft) 10 10 18 16 4 0 0 4 0 0
Control Delay (s) 21.1 15.0 22.6 15.1 8.0 0.0 0.0 8.2 0.0 0.0
Lane LOS C B C C A A
Approach Delay (s) 17.2 18.1 1.2 1.5
Approach LOS C C

Intersection Summary
Average Delay 4.8
Intersection Capacity Utilization 32.9% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis
19: I-35 SB Ramps & Gardner Rd 10/17/2008 
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 0 0 138 0 370 8 139 0 0 326 79
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 0 150 0 402 9 151 0 0 354 86
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 968 566 397 566 609 151 440 151
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 968 566 397 566 609 151 440 151
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.2 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.3 2.2
p0 queue free % 100 100 100 65 100 55 99 100
cM capacity (veh/h) 128 433 657 429 409 887 1064 1442

Direction, Lane # WB 1 NB 1 SB 1
Volume Total 552 160 440
Volume Left 150 9 0
Volume Right 402 0 86
cSH 688 1064 1700
Volume to Capacity 0.80 0.01 0.26
Queue Length 95th (ft) 205 1 0
Control Delay (s) 28.0 0.5 0.0
Lane LOS D A
Approach Delay (s) 28.0 0.5 0.0
Approach LOS D

Intersection Summary
Average Delay 13.5
Intersection Capacity Utilization 59.1% ICU Level of Service B
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis
20: I-35 NB Ramps & Gardner Rd 10/17/2008 
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 37 4 14 0 0 0 0 110 38 201 263 0
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88 0.88
Hourly flow rate (vph) 42 5 16 0 0 0 0 125 43 228 299 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 902 924 299 920 902 147 299 168
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 902 924 299 920 902 147 299 168
tC, single (s) 7.2 6.5 6.3 7.1 6.5 6.2 4.1 4.2
tC, 2 stage (s)
tF (s) 3.6 4.0 3.4 3.5 4.0 3.3 2.2 2.3
p0 queue free % 81 98 98 100 100 100 100 84
cM capacity (veh/h) 220 227 729 213 233 906 1274 1386

Direction, Lane # EB 1 NB 1 SB 1
Volume Total 62 168 527
Volume Left 42 0 228
Volume Right 16 43 0
cSH 269 1700 1386
Volume to Capacity 0.23 0.10 0.16
Queue Length 95th (ft) 22 0 15
Control Delay (s) 22.4 0.0 4.4
Lane LOS C A
Approach Delay (s) 22.4 0.0 4.4
Approach LOS C

Intersection Summary
Average Delay 4.9
Intersection Capacity Utilization 46.4% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
1: 167th & Center Rd 11/19/2009 

Gardner Transportation Master Plan Synchro 7 -  Report
2015 Base - AM Peak Hour Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 40 340 60 150 210 30 50 130 130 30 90 30
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 43 370 65 163 228 33 54 141 141 33 98 33
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 489 554 49 614 446 71 130 283
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 489 554 49 614 446 71 130 283
tC, single (s) 7.7 6.5 7.1 7.6 6.6 7.0 4.1 4.2
tC, 2 stage (s)
tF (s) 3.6 4.0 3.4 3.5 4.0 3.4 2.2 2.2
p0 queue free % 83 10 93 0 51 97 96 97
cM capacity (veh/h) 257 411 978 76 470 962 1453 1269

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3
Volume Total 43 435 163 261 101 94 141 65 65 33
Volume Left 43 0 163 0 54 0 0 33 0 0
Volume Right 0 65 0 33 0 0 141 0 0 33
cSH 257 451 76 502 1453 1700 1700 1269 1700 1700
Volume to Capacity 0.17 0.96 2.16 0.52 0.04 0.06 0.08 0.03 0.04 0.02
Queue Length 95th (ft) 15 295 375 74 3 0 0 2 0 0
Control Delay (s) 21.9 64.5 650.3 19.6 4.2 0.0 0.0 4.1 0.0 0.0
Lane LOS C F F C A A
Approach Delay (s) 60.6 262.2 1.3 1.6
Approach LOS F F

Intersection Summary
Average Delay 100.4
Intersection Capacity Utilization 51.6% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis
2: 167th & Moonlight Road 11/19/2009 

Gardner Transportation Master Plan Synchro 7 -  Report
2015 Base - AM Peak Hour Page 2

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 250 200 160 370 260 90
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 272 217 174 402 283 98
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 880 190 380
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 880 190 380
tC, single (s) 6.8 6.9 4.2
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 0 73 85
cM capacity (veh/h) 244 819 1167

Direction, Lane # EB 1 EB 2 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 272 217 174 201 201 188 192
Volume Left 272 0 174 0 0 0 0
Volume Right 0 217 0 0 0 0 98
cSH 244 819 1167 1700 1700 1700 1700
Volume to Capacity 1.12 0.27 0.15 0.12 0.12 0.11 0.11
Queue Length 95th (ft) 300 27 13 0 0 0 0
Control Delay (s) 135.6 11.0 8.6 0.0 0.0 0.0 0.0
Lane LOS F B A
Approach Delay (s) 80.2 2.6 0.0
Approach LOS F

Intersection Summary
Average Delay 28.2
Intersection Capacity Utilization 42.8% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis
3: Madison & Waverly 11/19/2009 

Gardner Transportation Master Plan Synchro 7 -  Report
2015 Base - AM Peak Hour Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 70 10 10 20 10 40 10 110 140 190 160 20
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 76 11 11 22 11 43 11 120 152 207 174 22
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 864 891 185 832 826 196 196 272
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 864 891 185 832 826 196 196 272
tC, single (s) 7.1 6.5 6.2 7.2 6.5 6.5 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.6 4.0 3.5 2.2 2.2
p0 queue free % 65 95 99 91 96 94 99 84
cM capacity (veh/h) 220 236 863 232 257 790 1389 1274

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1
Volume Total 98 22 54 283 402
Volume Left 76 22 0 11 207
Volume Right 11 0 43 152 22
cSH 241 232 559 1389 1274
Volume to Capacity 0.41 0.09 0.10 0.01 0.16
Queue Length 95th (ft) 46 8 8 1 14
Control Delay (s) 29.7 22.1 12.1 0.4 5.0
Lane LOS D C B A A
Approach Delay (s) 29.7 15.0 0.4 5.0
Approach LOS D B

Intersection Summary
Average Delay 7.2
Intersection Capacity Utilization 56.7% ICU Level of Service B
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis
4: Madison & Center 11/19/2009 

Gardner Transportation Master Plan Synchro 7 -  Report
2015 Base - AM Peak Hour Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 30 260 150 40 140 90 110 220 80 170 320 90
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.94 1.00 0.96 1.00 0.97
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1752 1827 1455 1719 1733 1656 1717 1736 1761
Flt Permitted 0.37 1.00 1.00 0.31 1.00 0.46 1.00 0.54 1.00
Satd. Flow (perm) 681 1827 1455 560 1733 798 1717 982 1761
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 33 283 163 43 152 98 120 239 87 185 348 98
RTOR Reduction (vph) 0 0 125 0 32 0 0 10 0 0 8 0
Lane Group Flow (vph) 33 283 38 43 219 0 120 316 0 185 438 0
Heavy Vehicles (%) 3% 4% 11% 5% 4% 2% 9% 7% 4% 4% 5% 2%
Turn Type Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 6
Actuated Green, G (s) 17.1 17.1 17.1 17.1 17.1 51.7 51.7 51.7 51.7
Effective Green, g (s) 17.1 17.1 17.1 17.1 17.1 51.7 51.7 51.7 51.7
Actuated g/C Ratio 0.23 0.23 0.23 0.23 0.23 0.70 0.70 0.70 0.70
Clearance Time (s) 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 158 423 337 130 402 559 1203 688 1234
v/s Ratio Prot c0.15 0.13 0.18 c0.25
v/s Ratio Perm 0.05 0.03 0.08 0.15 0.19
v/c Ratio 0.21 0.67 0.11 0.33 0.54 0.21 0.26 0.27 0.36
Uniform Delay, d1 22.9 25.8 22.4 23.6 24.9 3.9 4.1 4.1 4.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.7 4.0 0.1 1.5 1.5 0.9 0.5 1.0 0.8
Delay (s) 23.5 29.8 22.5 25.1 26.4 4.8 4.6 5.0 5.2
Level of Service C C C C C A A A A
Approach Delay (s) 26.9 26.2 4.6 5.2
Approach LOS C C A A

Intersection Summary
HCM Average Control Delay 14.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.43
Actuated Cycle Length (s) 73.8 Sum of lost time (s) 5.0
Intersection Capacity Utilization 58.8% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
5: Madison & Moonlight Road 11/19/2009 

Gardner Transportation Master Plan Synchro 7 -  Report
2015 Base - AM Peak Hour Page 5

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 90 380 180 400 560 110
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 98 413 196 435 609 120
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1277 364 728
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1277 364 728
tC, single (s) 6.9 6.9 4.1
tC, 2 stage (s)
tF (s) 3.6 3.3 2.2
p0 queue free % 17 35 78
cM capacity (veh/h) 119 633 871

Direction, Lane # EB 1 EB 2 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 98 413 196 217 217 406 322
Volume Left 98 0 196 0 0 0 0
Volume Right 0 413 0 0 0 0 120
cSH 119 633 871 1700 1700 1700 1700
Volume to Capacity 0.83 0.65 0.22 0.13 0.13 0.24 0.19
Queue Length 95th (ft) 122 120 22 0 0 0 0
Control Delay (s) 109.2 20.7 10.3 0.0 0.0 0.0 0.0
Lane LOS F C B
Approach Delay (s) 37.7 3.2 0.0
Approach LOS E

Intersection Summary
Average Delay 11.4
Intersection Capacity Utilization 49.2% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis
6: 175th Street & Waverly Road 11/19/2009 

Gardner Transportation Master Plan Synchro 7 -  Report
2015 Base - AM Peak Hour Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 70 510 50 0 170 100 30 130 5 120 80 20
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 76 554 54 0 185 109 33 141 5 130 87 22
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 293 609 1038 1027 582 1049 1000 239
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 293 609 1038 1027 582 1049 1000 239
tC, single (s) 4.1 4.1 7.2 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.6 4.0 3.3 3.5 4.0 3.3
p0 queue free % 94 100 76 36 99 0 62 97
cM capacity (veh/h) 1257 980 133 220 517 94 227 792

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 685 293 179 239
Volume Left 76 0 33 130
Volume Right 54 109 5 22
cSH 1257 980 200 133
Volume to Capacity 0.06 0.00 0.90 1.80
Queue Length 95th (ft) 5 0 175 455
Control Delay (s) 1.6 0.0 88.1 445.5
Lane LOS A F F
Approach Delay (s) 1.6 0.0 88.1 445.5
Approach LOS F F

Intersection Summary
Average Delay 88.3
Intersection Capacity Utilization 83.0% ICU Level of Service E
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis
7: US 56 & 175th Street 11/19/2009 

Gardner Transportation Master Plan Synchro 7 -  Report
2015 Base - AM Peak Hour Page 7

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 0 390 210 270 580 5
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 424 228 293 630 5
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 522 587 261
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 522 587 261
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 100 0 99
cM capacity (veh/h) 1055 441 744

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1
Volume Total 141 283 152 370 636
Volume Left 0 0 0 0 630
Volume Right 0 0 0 293 5
cSH 1055 1700 1700 1700 442
Volume to Capacity 0.00 0.17 0.09 0.22 1.44
Queue Length 95th (ft) 0 0 0 0 793
Control Delay (s) 0.0 0.0 0.0 0.0 234.1
Lane LOS F
Approach Delay (s) 0.0 0.0 234.1
Approach LOS F

Intersection Summary
Average Delay 94.1
Intersection Capacity Utilization 53.6% ICU Level of Service A
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis
8: US 56 & Gardner Road 11/19/2009 

Gardner Transportation Master Plan Synchro 7 -  Report
2015 Base - AM Peak Hour Page 8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 60 850 80 110 370 110 80 350 240 200 260 50
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.9 5.9 5.9 5.8 5.8 5.8 5.8
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 1.00
Frt 0.99 1.00 0.85 1.00 0.94 1.00 0.98
Flt Protected 1.00 0.99 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3370 3242 1524 1752 1709 1736 1803
Flt Permitted 0.88 0.53 1.00 0.50 1.00 0.23 1.00
Satd. Flow (perm) 2958 1729 1524 926 1709 421 1803
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 65 924 87 120 402 120 87 380 261 217 283 54
RTOR Reduction (vph) 0 8 0 0 0 59 0 21 0 0 8 0
Lane Group Flow (vph) 0 1068 0 0 522 61 87 620 0 217 329 0
Heavy Vehicles (%) 2% 6% 3% 7% 11% 6% 3% 4% 5% 4% 3% 2%
Turn Type Perm Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 6 8 4
Actuated Green, G (s) 30.1 30.1 30.1 38.2 38.2 38.2 38.2
Effective Green, g (s) 30.1 30.1 30.1 38.2 38.2 38.2 38.2
Actuated g/C Ratio 0.38 0.38 0.38 0.48 0.48 0.48 0.48
Clearance Time (s) 5.9 5.9 5.9 5.8 5.8 5.8 5.8
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1113 651 573 442 816 201 861
v/s Ratio Prot 0.36 0.18
v/s Ratio Perm c0.36 0.30 0.04 0.09 c0.52
v/c Ratio 0.96 1.35dl 0.11 0.20 0.76 1.08 0.38
Uniform Delay, d1 24.4 22.3 16.2 12.1 17.1 20.9 13.4
Progression Factor 1.00 0.96 1.13 1.00 1.00 1.00 1.00
Incremental Delay, d2 18.8 10.0 0.4 0.2 4.1 86.3 0.3
Delay (s) 43.2 31.4 18.7 12.3 21.2 107.2 13.6
Level of Service D C B B C F B
Approach Delay (s) 43.2 29.0 20.2 50.3
Approach LOS D C C D

Intersection Summary
HCM Average Control Delay 35.9 HCM Level of Service D
HCM Volume to Capacity ratio 1.03
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 11.7
Intersection Capacity Utilization 104.9% ICU Level of Service G
Analysis Period (min) 15
dl    Defacto Left Lane.  Recode with 1 though lane as a left lane.
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
9: US 56 & Elm 11/19/2009 

Gardner Transportation Master Plan Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 30 1140 20 10 480 40 10 5 20 80 10 30
Ideal Flow (vphpl) 1900 2000 1900 1900 2000 1900 1900 2000 1900 1900 2000 1900
Total Lost time (s) 5.0 5.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00
Frt 1.00 0.99 0.92 0.97
Flt Protected 1.00 1.00 0.99 0.97
Satd. Flow (prot) 3610 3435 1817 1820
Flt Permitted 0.93 0.93 0.93 0.78
Satd. Flow (perm) 3359 3187 1710 1461
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 33 1239 22 11 522 43 11 5 22 87 11 33
RTOR Reduction (vph) 0 1 0 0 4 0 0 19 0 0 19 0
Lane Group Flow (vph) 0 1293 0 0 572 0 0 19 0 0 112 0
Heavy Vehicles (%) 3% 5% 0% 0% 10% 3% 0% 0% 0% 3% 0% 3%
Turn Type Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 60.8 60.8 10.2 10.2
Effective Green, g (s) 60.8 60.8 10.2 10.2
Actuated g/C Ratio 0.76 0.76 0.13 0.13
Clearance Time (s) 5.0 5.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2553 2422 218 186
v/s Ratio Prot
v/s Ratio Perm c0.38 0.18 0.01 c0.08
v/c Ratio 0.51 0.24 0.09 0.60
Uniform Delay, d1 3.7 2.8 30.8 33.0
Progression Factor 1.04 0.94 1.00 1.00
Incremental Delay, d2 0.2 0.0 0.2 5.4
Delay (s) 4.1 2.7 31.0 38.4
Level of Service A A C D
Approach Delay (s) 4.1 2.7 31.0 38.4
Approach LOS A A C D

Intersection Summary
HCM Average Control Delay 6.4 HCM Level of Service A
HCM Volume to Capacity ratio 0.52
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 71.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis
10: US 56 & Mulberry 11/19/2009 

Gardner Transportation Master Plan Synchro 7 -  Report
2015 Base - AM Peak Hour Page 10

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 50 1160 10 10 480 50 5 5 20 90 5 30
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00
Frt 1.00 0.99 0.91 0.97
Flt Protected 1.00 1.00 0.99 0.97
Satd. Flow (prot) 3430 3265 1605 1736
Flt Permitted 0.90 0.93 0.96 0.77
Satd. Flow (perm) 3106 3028 1551 1378
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 54 1261 11 11 522 54 5 5 22 98 5 33
RTOR Reduction (vph) 0 1 0 0 8 0 0 19 0 0 15 0
Lane Group Flow (vph) 0 1325 0 0 579 0 0 13 0 0 121 0
Heavy Vehicles (%) 4% 5% 0% 0% 9% 10% 0% 20% 5% 2% 0% 3%
Turn Type Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 59.2 59.2 11.8 11.8
Effective Green, g (s) 59.2 59.2 11.8 11.8
Actuated g/C Ratio 0.74 0.74 0.15 0.15
Clearance Time (s) 5.0 5.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2298 2241 229 203
v/s Ratio Prot
v/s Ratio Perm c0.43 0.19 0.01 c0.09
v/c Ratio 0.58 0.26 0.06 0.59
Uniform Delay, d1 4.7 3.3 29.3 31.9
Progression Factor 1.02 1.00 1.00 1.00
Incremental Delay, d2 1.0 0.1 0.1 4.6
Delay (s) 5.8 3.4 29.4 36.5
Level of Service A A C D
Approach Delay (s) 5.8 3.4 29.4 36.5
Approach LOS A A C D

Intersection Summary
HCM Average Control Delay 7.5 HCM Level of Service A
HCM Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 84.2% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis
11: US 56 & Moonlight Road 11/19/2009 

Gardner Transportation Master Plan Synchro 7 -  Report
2015 Base - AM Peak Hour Page 11

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 150 1020 140 90 420 220 130 240 120 600 210 80
Ideal Flow (vphpl) 1900 2000 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 6.5 6.5 5.5 6.5 6.5 5.5 5.5 5.5 5.5 5.5
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.97 0.95
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.96
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1719 3619 1553 1752 3282 1583 1770 3505 1538 3400 3333
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1719 3619 1553 1752 3282 1583 1770 3505 1538 3400 3333
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 163 1109 152 98 457 239 141 261 130 652 228 87
RTOR Reduction (vph) 0 0 96 0 0 163 0 0 118 0 43 0
Lane Group Flow (vph) 163 1109 56 98 457 76 141 261 12 652 272 0
Heavy Vehicles (%) 5% 5% 4% 3% 10% 2% 2% 3% 5% 3% 3% 6%
Turn Type Prot Perm Prot Perm Prot Perm Prot
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8
Actuated Green, G (s) 11.0 33.0 33.0 6.5 28.5 28.5 11.2 8.5 8.5 19.0 16.3
Effective Green, g (s) 11.0 33.0 33.0 6.5 28.5 28.5 11.2 8.5 8.5 19.0 16.3
Actuated g/C Ratio 0.12 0.37 0.37 0.07 0.32 0.32 0.12 0.09 0.09 0.21 0.18
Clearance Time (s) 5.5 6.5 6.5 5.5 6.5 6.5 5.5 5.5 5.5 5.5 5.5
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 210 1327 569 127 1039 501 220 331 145 718 604
v/s Ratio Prot c0.09 c0.31 0.06 0.14 0.08 c0.07 c0.19 0.08
v/s Ratio Perm 0.04 0.05 0.01
v/c Ratio 0.78 0.84 0.10 0.77 0.44 0.15 0.64 0.79 0.08 0.91 0.45
Uniform Delay, d1 38.3 26.0 18.7 41.0 24.4 22.1 37.5 39.9 37.2 34.6 32.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 15.0 6.4 0.3 22.7 1.4 0.6 4.7 10.9 0.1 14.9 0.2
Delay (s) 53.3 32.4 19.1 63.8 25.8 22.7 42.2 50.8 37.3 49.6 33.1
Level of Service D C B E C C D D D D C
Approach Delay (s) 33.4 29.5 45.2 44.2
Approach LOS C C D D

Intersection Summary
HCM Average Control Delay 37.1 HCM Level of Service D
HCM Volume to Capacity ratio 0.88
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 23.0
Intersection Capacity Utilization 74.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis
12: Old US 56 & US 56 11/19/2009 

Gardner Transportation Master Plan Synchro 7 -  Report
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Movement NWL NWR NET NER SWL SWT
Lane Configurations
Volume (vph) 120 80 1350 470 320 680
Ideal Flow (vphpl) 1900 1900 2000 1900 1900 2000
Total Lost time (s) 5.0 5.0 5.0 5.0 4.0 6.0
Lane Util. Factor 1.00 1.00 0.95 1.00 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1719 1538 3654 1553 1752 3551
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1719 1538 3654 1553 1752 3551
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 130 87 1467 511 348 739
RTOR Reduction (vph) 0 78 0 200 0 0
Lane Group Flow (vph) 130 9 1467 311 348 739
Heavy Vehicles (%) 5% 5% 4% 4% 3% 7%
Turn Type Perm Prot Prot
Protected Phases 8! 2 2 1 6 8!
Permitted Phases 8
Actuated Green, G (s) 7.0 7.0 32.7 32.7 16.3 70.0
Effective Green, g (s) 7.0 7.0 32.7 32.7 16.3 65.0
Actuated g/C Ratio 0.10 0.10 0.47 0.47 0.23 0.93
Clearance Time (s) 5.0 5.0 5.0 5.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 172 154 1707 725 408 3297
v/s Ratio Prot c0.08 c0.40 0.20 c0.20 0.21
v/s Ratio Perm 0.01
v/c Ratio 0.76 0.06 0.86 0.43 0.85 0.22
Uniform Delay, d1 30.7 28.5 16.6 12.4 25.7 0.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 17.1 0.2 5.9 1.8 15.7 0.0
Delay (s) 47.8 28.7 22.5 14.3 41.4 0.3
Level of Service D C C B D A
Approach Delay (s) 40.1 20.4 13.4
Approach LOS D C B

Intersection Summary
HCM Average Control Delay 19.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 71.5% ICU Level of Service C
Analysis Period (min) 15
!    Phase conflict between lane groups.
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
13: US-56 & Cedar Niles 11/19/2009 
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 40 1570 150 380 1380 60 170 20 720 40 10 40
Ideal Flow (vphpl) 1900 2000 1900 1900 2000 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.4 6.4 4.0 6.4 6.4 5.2 5.2 5.2 5.2
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 1.00 1.00 0.88 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.85 1.00 0.88
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.96 1.00 0.95 1.00
Satd. Flow (prot) 1752 3654 1583 3400 3619 1583 1787 2760 1752 1609
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.71 1.00 0.44 1.00
Satd. Flow (perm) 1752 3654 1583 3400 3619 1583 1325 2760 811 1609
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 43 1707 163 413 1500 65 185 22 783 43 11 43
RTOR Reduction (vph) 0 0 80 0 0 26 0 0 14 0 36 0
Lane Group Flow (vph) 43 1707 83 413 1500 39 0 207 769 43 18 0
Heavy Vehicles (%) 3% 4% 2% 3% 5% 2% 2% 0% 3% 3% 0% 5%
Turn Type Prot Perm Prot Perm Perm pt+ov Perm
Protected Phases 5 2 1 6 8 8 1 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 4.8 45.7 45.7 13.6 54.5 54.5 15.1 32.7 15.1 15.1
Effective Green, g (s) 4.8 45.7 45.7 13.6 54.5 54.5 15.1 28.7 15.1 15.1
Actuated g/C Ratio 0.05 0.51 0.51 0.15 0.61 0.61 0.17 0.32 0.17 0.17
Clearance Time (s) 4.0 6.4 6.4 4.0 6.4 6.4 5.2 5.2 5.2
Vehicle Extension (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lane Grp Cap (vph) 93 1855 804 514 2192 959 222 880 136 270
v/s Ratio Prot 0.02 c0.47 0.12 0.41 c0.28 0.01
v/s Ratio Perm 0.05 0.02 c0.16 0.05
v/c Ratio 0.46 0.92 0.10 0.80 0.68 0.04 0.93 0.87 0.32 0.07
Uniform Delay, d1 41.3 20.5 11.5 36.9 12.0 7.2 36.9 28.9 32.9 31.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.3 9.0 0.3 8.4 1.8 0.1 41.4 9.3 0.5 0.0
Delay (s) 42.7 29.4 11.8 45.3 13.7 7.3 78.4 38.2 33.4 31.6
Level of Service D C B D B A E D C C
Approach Delay (s) 28.2 20.1 46.6 32.4
Approach LOS C C D C

Intersection Summary
HCM Average Control Delay 28.7 HCM Level of Service C
HCM Volume to Capacity ratio 0.93
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.8
Intersection Capacity Utilization 88.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis
14: US-56 & I-35 SB Ramps 11/19/2009 
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 2260 60 80 650 0 0 0 0 100 0 1160
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 2457 65 87 707 0 0 0 0 109 0 1261
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 986
pX, platoon unblocked 0.53 0.53 0.53 0.53 0.53 0.53
vC, conflicting volume 707 2522 3016 3370 1261 2109 3402 353
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 707 2103 3031 3693 0 1329 3754 353
tC, single (s) 4.1 4.4 7.5 6.5 6.9 7.7 6.5 7.0
tC, 2 stage (s)
tF (s) 2.2 2.4 3.5 4.0 3.3 3.6 4.0 3.3
p0 queue free % 100 24 0 100 100 0 100 0
cM capacity (veh/h) 901 115 0 1 582 21 1 634

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 SB 1 SB 2
Volume Total 1638 884 87 353 353 109 1261
Volume Left 0 0 87 0 0 109 0
Volume Right 0 65 0 0 0 0 1261
cSH 1700 1700 115 1700 1700 21 634
Volume to Capacity 0.96 0.52 0.76 0.21 0.21 5.10 1.99
Queue Length 95th (ft) 0 0 106 0 0 Err 2099
Control Delay (s) 0.0 0.0 98.5 0.0 0.0 Err 466.2
Lane LOS F F F
Approach Delay (s) 0.0 10.8 1222.7
Approach LOS F

Intersection Summary
Average Delay 359.3
Intersection Capacity Utilization 95.6% ICU Level of Service F
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis
15: US-56 & I-35 NB Ramps 11/19/2009 
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 670 0 0 590 170 160 0 220 0 0 0
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 728 0 0 641 185 174 0 239 0 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 826 728 1462 1554 364 1337 1462 734
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 826 728 1462 1554 364 1337 1462 734
tC, single (s) 4.1 4.1 7.7 6.5 7.0 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.6 4.0 3.4 3.5 4.0 3.3
p0 queue free % 100 100 0 100 61 100 100 100
cM capacity (veh/h) 813 885 83 114 618 70 130 367

Direction, Lane # EB 1 EB 2 WB 1 NB 1
Volume Total 364 364 826 413
Volume Left 0 0 0 174
Volume Right 0 0 185 239
cSH 1700 1700 1700 166
Volume to Capacity 0.21 0.21 0.49 2.49
Queue Length 95th (ft) 0 0 0 882
Control Delay (s) 0.0 0.0 0.0 731.8
Lane LOS F
Approach Delay (s) 0.0 0.0 731.8
Approach LOS F

Intersection Summary
Average Delay 153.6
Intersection Capacity Utilization 72.7% ICU Level of Service C
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis
16: 175th St & Clare Rd 11/19/2009 
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 50 630 40 5 530 30 50 10 10 30 10 30
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 54 685 43 5 576 33 54 11 11 33 11 33
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 609 728 1418 1413 685 1397 1424 576
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 609 728 1418 1413 685 1397 1424 576
tC, single (s) 4.2 4.1 7.1 6.5 6.2 7.2 6.5 6.3
tC, 2 stage (s)
tF (s) 2.3 2.2 3.5 4.0 3.3 3.6 4.0 3.4
p0 queue free % 94 99 43 92 98 67 92 93
cM capacity (veh/h) 941 885 95 130 452 99 128 497

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1
Volume Total 739 43 582 33 76 76
Volume Left 54 0 5 0 54 33
Volume Right 0 43 0 33 11 33
cSH 941 1700 885 1700 112 159
Volume to Capacity 0.06 0.03 0.01 0.02 0.68 0.48
Queue Length 95th (ft) 5 0 0 0 89 57
Control Delay (s) 1.5 0.0 0.2 0.0 87.4 47.1
Lane LOS A A F E
Approach Delay (s) 1.4 0.2 87.4 47.1
Approach LOS F E

Intersection Summary
Average Delay 7.4
Intersection Capacity Utilization 80.5% ICU Level of Service D
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
17: Waverly Road & US 56 11/19/2009 
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Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (veh/h) 10 100 70 10 100 10 70 270 10 60 110 20
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 11 109 76 11 109 11 76 293 11 65 120 22
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 777 723 299 842 717 130 141 304
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 777 723 299 842 717 130 141 304
tC, single (s) 7.1 6.5 6.3 7.1 6.5 6.3 4.1 4.2
tC, 2 stage (s)
tF (s) 3.5 4.0 3.4 3.5 4.0 3.4 2.2 2.3
p0 queue free % 95 65 89 94 66 99 95 95
cM capacity (veh/h) 212 315 724 173 317 898 1436 1212

Direction, Lane # NB 1 SB 1 NE 1 SW 1
Volume Total 196 130 380 207
Volume Left 11 11 76 65
Volume Right 76 11 11 22
cSH 390 312 1436 1212
Volume to Capacity 0.50 0.42 0.05 0.05
Queue Length 95th (ft) 68 49 4 4
Control Delay (s) 23.2 24.5 1.9 2.9
Lane LOS C C A A
Approach Delay (s) 23.2 24.5 1.9 2.9
Approach LOS C C

Intersection Summary
Average Delay 9.9
Intersection Capacity Utilization 40.5% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis
18: 183rd Street & Gardner Road 11/19/2009 
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 40 50 130 190 40 100 80 450 90 30 370 20
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 43 54 141 207 43 109 87 489 98 33 402 22
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1027 1239 212 1147 1201 293 424 587
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1027 1239 212 1147 1201 293 424 587
tC, single (s) 7.6 6.5 6.9 7.5 6.6 6.9 4.2 4.2
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 62 65 82 0 73 85 92 97
cM capacity (veh/h) 116 155 793 85 162 703 1125 977

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3
Volume Total 43 196 207 152 87 326 261 33 268 156
Volume Left 43 0 207 0 87 0 0 33 0 0
Volume Right 0 141 0 109 0 0 98 0 0 22
cSH 116 370 85 360 1125 1700 1700 977 1700 1700
Volume to Capacity 0.38 0.53 2.43 0.42 0.08 0.19 0.15 0.03 0.16 0.09
Queue Length 95th (ft) 39 74 480 51 6 0 0 3 0 0
Control Delay (s) 53.8 25.1 755.5 22.1 8.5 0.0 0.0 8.8 0.0 0.0
Lane LOS F D F C A A
Approach Delay (s) 30.3 444.3 1.1 0.6
Approach LOS D F

Intersection Summary
Average Delay 97.0
Intersection Capacity Utilization 53.1% ICU Level of Service A
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis
19: I-35 SB Ramps & Gardner Rd 11/19/2009 
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 60 0 500 10 280 0 0 1130 50
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 1.00
Satd. Flow (prot) 1671 1179 1793 1712 1442
Flt Permitted 0.95 1.00 0.96 1.00 1.00
Satd. Flow (perm) 1671 1179 1717 1712 1442
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 65 0 543 11 304 0 0 1228 54
RTOR Reduction (vph) 0 0 0 0 0 478 0 0 0 0 0 12
Lane Group Flow (vph) 0 0 0 65 0 65 0 315 0 0 1228 42
Heavy Vehicles (%) 0% 0% 0% 8% 0% 37% 0% 6% 0% 0% 11% 12%
Turn Type Prot custom Perm Perm
Protected Phases 3 2 6
Permitted Phases 3 2 6
Actuated Green, G (s) 10.7 10.7 69.3 69.3 69.3
Effective Green, g (s) 10.7 10.7 69.3 69.3 69.3
Actuated g/C Ratio 0.12 0.12 0.77 0.77 0.77
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 199 140 1322 1318 1110
v/s Ratio Prot 0.04 c0.72
v/s Ratio Perm c0.05 0.18 0.03
v/c Ratio 0.33 0.46 0.24 0.93 0.04
Uniform Delay, d1 36.3 37.0 2.9 8.4 2.5
Progression Factor 1.00 1.00 0.64 0.82 0.37
Incremental Delay, d2 1.0 2.4 0.3 11.2 0.1
Delay (s) 37.3 39.4 2.2 18.1 1.0
Level of Service D D A B A
Approach Delay (s) 0.0 39.1 2.2 17.4
Approach LOS A D A B

Intersection Summary
HCM Average Control Delay 21.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 70.3% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis
20: I-35 NB Ramps & Gardner Rd 11/19/2009 
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 130 0 20 0 0 0 0 140 190 990 190 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00
Frt 0.98 0.92 1.00
Flt Protected 0.96 1.00 0.96
Satd. Flow (prot) 1689 1697 1652
Flt Permitted 0.96 1.00 0.54
Satd. Flow (perm) 1689 1697 937
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 141 0 22 0 0 0 0 152 207 1076 207 0
RTOR Reduction (vph) 0 6 0 0 0 0 0 39 0 0 0 0
Lane Group Flow (vph) 0 157 0 0 0 0 0 320 0 0 1283 0
Heavy Vehicles (%) 6% 0% 5% 0% 0% 0% 0% 5% 2% 12% 2% 0%
Turn Type Perm Perm
Protected Phases 4 2 6
Permitted Phases 4 6
Actuated Green, G (s) 7.0 73.0 73.0
Effective Green, g (s) 7.0 73.0 73.0
Actuated g/C Ratio 0.08 0.81 0.81
Clearance Time (s) 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 131 1376 760
v/s Ratio Prot 0.19
v/s Ratio Perm 0.09 c1.37
v/c Ratio 1.19 0.23 1.69
Uniform Delay, d1 41.5 2.0 8.5
Progression Factor 1.00 1.00 0.79
Incremental Delay, d2 140.4 0.4 312.1
Delay (s) 181.9 2.4 318.8
Level of Service F A F
Approach Delay (s) 181.9 0.0 2.4 318.8
Approach LOS F A A F

Intersection Summary
HCM Average Control Delay 243.5 HCM Level of Service F
HCM Volume to Capacity ratio 1.64
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 104.8% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 90 5 440 10 5 10 440 330 10 10 710 90
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Frt 1.00 1.00 0.85 0.94 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.98 0.97 1.00 1.00
Satd. Flow (prot) 1770 1900 1292 1760 2962 3538 1583
Flt Permitted 0.74 1.00 1.00 0.93 0.54 0.94 1.00
Satd. Flow (perm) 1378 1900 1292 1668 1635 3334 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 98 5 478 11 5 11 478 359 11 11 772 98
RTOR Reduction (vph) 0 0 153 0 8 0 0 1 0 0 0 37
Lane Group Flow (vph) 98 5 325 0 19 0 0 847 0 0 783 61
Heavy Vehicles (%) 2% 0% 25% 0% 0% 0% 28% 6% 0% 0% 2% 2%
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 6 6
Actuated Green, G (s) 23.9 23.9 23.9 23.9 56.1 56.1 56.1
Effective Green, g (s) 23.9 23.9 23.9 23.9 56.1 56.1 56.1
Actuated g/C Ratio 0.27 0.27 0.27 0.27 0.62 0.62 0.62
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 366 505 343 443 1019 2078 987
v/s Ratio Prot 0.00
v/s Ratio Perm 0.07 c0.25 0.01 c0.52 0.23 0.04
v/c Ratio 0.27 0.01 0.95 0.04 1.59dl 0.38 0.06
Uniform Delay, d1 26.1 24.3 32.4 24.6 13.2 8.3 6.6
Progression Factor 1.00 1.00 1.00 1.00 0.79 1.00 1.00
Incremental Delay, d2 0.4 0.0 34.4 0.0 6.2 0.5 0.1
Delay (s) 26.5 24.3 66.8 24.6 16.6 8.9 6.8
Level of Service C C E C B A A
Approach Delay (s) 59.7 24.6 16.6 8.6
Approach LOS E C B A

Intersection Summary
HCM Average Control Delay 24.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 67.5% ICU Level of Service C
Analysis Period (min) 15
dl    Defacto Left Lane.  Recode with 1 though lane as a left lane.
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 30 170 30 130 370 40 20 90 100 30 140 50
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 33 185 33 141 402 43 22 98 109 33 152 54
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 554 467 76 408 413 49 207 207
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 554 467 76 408 413 49 207 207
tC, single (s) 7.6 6.5 7.1 7.5 6.5 7.0 4.1 4.2
tC, 2 stage (s)
tF (s) 3.5 4.0 3.4 3.5 4.0 3.3 2.2 2.2
p0 queue free % 75 61 97 59 21 96 98 98
cM capacity (veh/h) 132 472 944 345 507 1000 1377 1355

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3
Volume Total 33 217 141 446 54 65 109 83 101 54
Volume Left 33 0 141 0 22 0 0 33 0 0
Volume Right 0 33 0 43 0 0 109 0 0 54
cSH 132 511 345 533 1377 1700 1700 1355 1700 1700
Volume to Capacity 0.25 0.43 0.41 0.84 0.02 0.04 0.06 0.02 0.06 0.03
Queue Length 95th (ft) 23 53 48 215 1 0 0 2 0 0
Control Delay (s) 41.0 17.2 22.5 37.4 3.1 0.0 0.0 3.1 0.0 0.0
Lane LOS E C C E A A
Approach Delay (s) 20.3 33.8 0.7 1.1
Approach LOS C D

Intersection Summary
Average Delay 19.4
Intersection Capacity Utilization 46.6% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis
2: 167th & Moonlight Road 11/19/2009 

Gardner Transportation Master Plan Synchro 7 -  Report
2015 Base - PM Peak Hour Page 2

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 70 160 170 200 420 310
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 76 174 185 217 457 337
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1103 397 793
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1103 397 793
tC, single (s) 7.0 7.0 4.1
tC, 2 stage (s)
tF (s) 3.6 3.3 2.2
p0 queue free % 50 71 78
cM capacity (veh/h) 151 597 823

Direction, Lane # EB 1 EB 2 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 76 174 185 109 109 304 489
Volume Left 76 0 185 0 0 0 0
Volume Right 0 174 0 0 0 0 337
cSH 151 597 823 1700 1700 1700 1700
Volume to Capacity 0.50 0.29 0.22 0.06 0.06 0.18 0.29
Queue Length 95th (ft) 61 30 21 0 0 0 0
Control Delay (s) 50.9 13.5 10.6 0.0 0.0 0.0 0.0
Lane LOS F B B
Approach Delay (s) 24.9 4.9 0.0
Approach LOS C

Intersection Summary
Average Delay 5.7
Intersection Capacity Utilization 44.8% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis
3: Madison & Waverly 11/19/2009 

Gardner Transportation Master Plan Synchro 7 -  Report
2015 Base - PM Peak Hour Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 20 20 10 60 30 30 10 120 30 20 100 80
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 22 22 11 65 33 33 11 130 33 22 109 87
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 413 380 152 386 408 147 196 163
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 413 380 152 386 408 147 196 163
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 96 96 99 88 94 96 99 98
cM capacity (veh/h) 499 543 899 539 519 898 1389 1428

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1
Volume Total 54 65 65 174 217
Volume Left 22 65 0 11 22
Volume Right 11 0 33 33 87
cSH 568 539 658 1389 1428
Volume to Capacity 0.10 0.12 0.10 0.01 0.02
Queue Length 95th (ft) 8 10 8 1 1
Control Delay (s) 12.0 12.6 11.1 0.5 0.9
Lane LOS B B B A A
Approach Delay (s) 12.0 11.8 0.5 0.9
Approach LOS B B

Intersection Summary
Average Delay 4.3
Intersection Capacity Utilization 32.8% ICU Level of Service A
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis
4: Madison & Center 11/19/2009 

Gardner Transportation Master Plan Synchro 7 -  Report
2015 Base - PM Peak Hour Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 40 100 80 70 210 140 120 280 40 70 260 30
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.94 1.00 0.98 1.00 0.98
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1752 1863 1568 1787 1751 1770 1826 1787 1816
Flt Permitted 0.23 1.00 1.00 0.66 1.00 0.54 1.00 0.51 1.00
Satd. Flow (perm) 427 1863 1568 1250 1751 999 1826 966 1816
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 43 109 87 76 228 152 130 304 43 76 283 33
RTOR Reduction (vph) 0 0 63 0 37 0 0 4 0 0 3 0
Lane Group Flow (vph) 43 109 24 76 343 0 130 343 0 76 313 0
Heavy Vehicles (%) 3% 2% 3% 1% 2% 2% 2% 2% 3% 1% 3% 3%
Turn Type Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 6
Actuated Green, G (s) 18.1 18.1 18.1 18.1 18.1 42.8 42.8 42.8 42.8
Effective Green, g (s) 18.1 18.1 18.1 18.1 18.1 42.8 42.8 42.8 42.8
Actuated g/C Ratio 0.27 0.27 0.27 0.27 0.27 0.65 0.65 0.65 0.65
Clearance Time (s) 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 117 512 431 343 481 649 1186 627 1179
v/s Ratio Prot 0.06 c0.20 c0.19 0.17
v/s Ratio Perm 0.10 0.02 0.06 0.13 0.08
v/c Ratio 0.37 0.21 0.06 0.22 0.71 0.20 0.29 0.12 0.27
Uniform Delay, d1 19.3 18.4 17.6 18.5 21.6 4.7 5.0 4.4 4.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.0 0.2 0.1 0.3 5.0 0.7 0.6 0.4 0.6
Delay (s) 21.2 18.6 17.7 18.8 26.5 5.3 5.6 4.8 5.4
Level of Service C B B B C A A A A
Approach Delay (s) 18.7 25.2 5.5 5.3
Approach LOS B C A A

Intersection Summary
HCM Average Control Delay 13.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.42
Actuated Cycle Length (s) 65.9 Sum of lost time (s) 5.0
Intersection Capacity Utilization 58.4% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Unsignalized Intersection Capacity Analysis
5: Madison & Moonlight Road 11/19/2009 
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 60 200 360 450 490 130
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 65 217 391 489 533 141
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1630 337 674
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1630 337 674
tC, single (s) 6.8 6.9 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 0 67 57
cM capacity (veh/h) 53 659 913

Direction, Lane # EB 1 EB 2 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 65 217 391 245 245 355 319
Volume Left 65 0 391 0 0 0 0
Volume Right 0 217 0 0 0 0 141
cSH 53 659 913 1700 1700 1700 1700
Volume to Capacity 1.24 0.33 0.43 0.14 0.14 0.21 0.19
Queue Length 95th (ft) 145 36 54 0 0 0 0
Control Delay (s) 328.1 13.1 11.9 0.0 0.0 0.0 0.0
Lane LOS F B B
Approach Delay (s) 85.8 5.3 0.0
Approach LOS F

Intersection Summary
Average Delay 15.7
Intersection Capacity Utilization 51.0% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis
6: 175th Street & Waverly Road 11/19/2009 

Gardner Transportation Master Plan Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 20 210 40 5 500 130 80 70 5 70 90 30
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 22 228 43 5 543 141 87 76 5 76 98 33
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 685 272 1000 989 250 962 940 614
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 685 272 1000 989 250 962 940 614
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 98 100 39 68 99 56 62 93
cM capacity (veh/h) 918 1303 141 239 794 173 256 490

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 293 690 168 207
Volume Left 22 5 87 76
Volume Right 43 141 5 33
cSH 918 1303 179 233
Volume to Capacity 0.02 0.00 0.94 0.89
Queue Length 95th (ft) 2 0 183 183
Control Delay (s) 0.9 0.1 104.7 77.6
Lane LOS A A F F
Approach Delay (s) 0.9 0.1 104.7 77.6
Approach LOS F F

Intersection Summary
Average Delay 25.0
Intersection Capacity Utilization 54.9% ICU Level of Service A
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis
7: US 56 & 175th Street 11/19/2009 

Gardner Transportation Master Plan Synchro 7 -  Report
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 5 240 400 610 270 0
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 5 261 435 663 293 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1098 908 549
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1098 908 549
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 0 100
cM capacity (veh/h) 643 273 485

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1
Volume Total 92 174 290 808 293
Volume Left 5 0 0 0 293
Volume Right 0 0 0 663 0
cSH 643 1700 1700 1700 273
Volume to Capacity 0.01 0.10 0.17 0.48 1.08
Queue Length 95th (ft) 1 0 0 0 297
Control Delay (s) 0.7 0.0 0.0 0.0 117.1
Lane LOS A F
Approach Delay (s) 0.2 0.0 117.1
Approach LOS F

Intersection Summary
Average Delay 20.8
Intersection Capacity Utilization 52.3% ICU Level of Service A
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis
8: US 56 & Gardner Road 11/19/2009 

Gardner Transportation Master Plan Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 50 430 60 230 900 260 70 190 150 180 190 60
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.9 5.9 5.9 5.8 5.8 5.8 5.8
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 1.00
Frt 0.98 1.00 0.85 1.00 0.93 1.00 0.96
Flt Protected 1.00 0.99 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3261 3450 1583 1787 1715 1752 1783
Flt Permitted 0.74 0.70 1.00 0.48 1.00 0.33 1.00
Satd. Flow (perm) 2412 2429 1583 907 1715 615 1783
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 54 467 65 250 978 283 76 207 163 196 207 65
RTOR Reduction (vph) 0 12 0 0 0 59 0 36 0 0 14 0
Lane Group Flow (vph) 0 574 0 0 1228 224 76 335 0 196 258 0
Heavy Vehicles (%) 2% 10% 2% 2% 4% 2% 1% 3% 4% 3% 3% 2%
Turn Type Perm Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 6 8 4
Actuated Green, G (s) 45.1 45.1 45.1 23.2 23.2 23.2 23.2
Effective Green, g (s) 45.1 45.1 45.1 23.2 23.2 23.2 23.2
Actuated g/C Ratio 0.56 0.56 0.56 0.29 0.29 0.29 0.29
Clearance Time (s) 5.9 5.9 5.9 5.8 5.8 5.8 5.8
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1360 1369 892 263 497 178 517
v/s Ratio Prot 0.19 0.14
v/s Ratio Perm 0.24 c0.51 0.14 0.08 c0.32
v/c Ratio 0.42 0.90 0.25 0.29 0.67 1.10 0.50
Uniform Delay, d1 10.0 15.4 8.9 22.0 25.1 28.4 23.6
Progression Factor 1.00 0.70 0.73 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.0 8.2 0.6 0.6 3.6 97.1 0.8
Delay (s) 11.0 19.0 7.0 22.6 28.6 125.5 24.3
Level of Service B B A C C F C
Approach Delay (s) 11.0 16.8 27.6 66.7
Approach LOS B B C E

Intersection Summary
HCM Average Control Delay 25.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.97
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 11.7
Intersection Capacity Utilization 95.4% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
9: US 56 & Elm 11/19/2009 
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 10 650 20 50 1220 60 30 10 50 70 40 30
Ideal Flow (vphpl) 1900 2000 1900 1900 2000 1900 1900 2000 1900 1900 2000 1900
Total Lost time (s) 5.0 5.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00
Frt 1.00 0.99 0.93 0.97
Flt Protected 1.00 1.00 0.98 0.98
Satd. Flow (prot) 3543 3661 1760 1857
Flt Permitted 0.93 0.89 0.87 0.79
Satd. Flow (perm) 3291 3279 1553 1511
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 11 707 22 54 1326 65 33 11 54 76 43 33
RTOR Reduction (vph) 0 2 0 0 3 0 0 45 0 0 15 0
Lane Group Flow (vph) 0 738 0 0 1442 0 0 53 0 0 137 0
Heavy Vehicles (%) 0% 7% 0% 2% 3% 2% 7% 0% 2% 1% 3% 3%
Turn Type Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 58.1 58.1 12.9 12.9
Effective Green, g (s) 58.1 58.1 12.9 12.9
Actuated g/C Ratio 0.73 0.73 0.16 0.16
Clearance Time (s) 5.0 5.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2390 2381 250 244
v/s Ratio Prot
v/s Ratio Perm 0.22 c0.44 0.03 c0.09
v/c Ratio 0.31 0.61 0.21 0.56
Uniform Delay, d1 3.9 5.4 29.1 30.9
Progression Factor 0.54 0.84 1.00 1.00
Incremental Delay, d2 0.3 0.4 0.4 2.9
Delay (s) 2.3 4.8 29.6 33.9
Level of Service A A C C
Approach Delay (s) 2.3 4.8 29.6 33.9
Approach LOS A A C C

Intersection Summary
HCM Average Control Delay 6.9 HCM Level of Service A
HCM Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 83.6% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis
10: US 56 & Mulberry 11/19/2009 
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 10 720 10 30 1270 30 10 5 20 40 10 20
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.92 0.96
Flt Protected 1.00 1.00 0.99 0.97
Satd. Flow (prot) 3402 3489 1678 1746
Flt Permitted 0.93 0.92 0.93 0.80
Satd. Flow (perm) 3168 3220 1584 1442
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 11 783 11 33 1380 33 11 5 22 43 11 22
RTOR Reduction (vph) 0 1 0 0 2 0 0 20 0 0 19 0
Lane Group Flow (vph) 0 804 0 0 1444 0 0 18 0 0 57 0
Heavy Vehicles (%) 0% 6% 0% 3% 3% 3% 0% 0% 5% 3% 0% 0%
Turn Type Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 63.8 63.8 7.2 7.2
Effective Green, g (s) 63.8 63.8 7.2 7.2
Actuated g/C Ratio 0.80 0.80 0.09 0.09
Clearance Time (s) 5.0 5.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2526 2568 143 130
v/s Ratio Prot
v/s Ratio Perm 0.25 c0.45 0.01 c0.04
v/c Ratio 0.32 0.56 0.13 0.44
Uniform Delay, d1 2.2 3.0 33.5 34.5
Progression Factor 1.02 1.00 1.00 1.00
Incremental Delay, d2 0.3 0.3 0.4 2.3
Delay (s) 2.6 3.3 33.9 36.8
Level of Service A A C D
Approach Delay (s) 2.6 3.3 33.9 36.8
Approach LOS A A C D

Intersection Summary
HCM Average Control Delay 4.6 HCM Level of Service A
HCM Volume to Capacity ratio 0.55
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 72.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis
11: US 56 & Moonlight Road 11/19/2009 
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 130 450 240 200 1130 560 150 230 60 360 290 140
Ideal Flow (vphpl) 1900 2000 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 6.5 6.5 5.5 6.5 6.5 5.5 5.5 5.5 5.5 5.5
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.97 0.95
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.95
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1703 3551 1568 1770 3505 1583 1752 3539 1583 3433 3345
Flt Permitted 0.16 1.00 1.00 0.44 1.00 1.00 0.50 1.00 1.00 0.95 1.00
Satd. Flow (perm) 281 3551 1568 812 3505 1583 922 3539 1583 3433 3345
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 141 489 261 217 1228 609 163 250 65 391 315 152
RTOR Reduction (vph) 0 0 166 0 0 281 0 0 58 0 83 0
Lane Group Flow (vph) 141 489 95 217 1228 328 163 250 7 391 384 0
Heavy Vehicles (%) 6% 7% 3% 2% 3% 2% 3% 2% 2% 2% 2% 4%
Turn Type pm+pt Perm pm+pt Perm pm+pt Perm Prot
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 2 6 6 8 8
Actuated Green, G (s) 30.3 25.5 25.5 32.7 26.7 26.7 14.2 8.0 8.0 7.5 9.3
Effective Green, g (s) 30.3 25.5 25.5 32.7 26.7 26.7 14.2 8.0 8.0 7.5 9.3
Actuated g/C Ratio 0.43 0.36 0.36 0.47 0.38 0.38 0.20 0.11 0.11 0.11 0.13
Clearance Time (s) 5.5 6.5 6.5 5.5 6.5 6.5 5.5 5.5 5.5 5.5 5.5
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 219 1294 571 461 1337 604 261 404 181 368 444
v/s Ratio Prot c0.04 0.14 0.04 c0.35 0.06 0.07 c0.11 c0.11
v/s Ratio Perm 0.23 0.06 0.18 0.21 0.07 0.00
v/c Ratio 0.64 0.38 0.17 0.47 0.92 0.54 0.62 0.62 0.04 1.06 0.86
Uniform Delay, d1 14.7 16.4 15.1 11.4 20.6 16.9 24.6 29.5 27.6 31.2 29.7
Progression Factor 1.00 1.00 1.00 1.03 0.95 1.01 0.91 0.94 0.87 1.00 1.00
Incremental Delay, d2 4.8 0.8 0.6 0.2 10.4 3.1 3.3 2.0 0.0 64.4 15.4
Delay (s) 19.4 17.2 15.7 12.0 30.0 20.1 25.6 29.7 24.0 95.7 45.2
Level of Service B B B B C C C C C F D
Approach Delay (s) 17.1 25.2 27.5 68.2
Approach LOS B C C E

Intersection Summary
HCM Average Control Delay 32.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 11.0
Intersection Capacity Utilization 78.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis
12: Old US 56 & US 56 11/19/2009 
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Movement NWL NWR NET NER SWL SWT
Lane Configurations
Volume (vph) 250 280 750 110 100 1650
Ideal Flow (vphpl) 1900 1900 2000 1900 1900 2000
Total Lost time (s) 5.0 5.0 5.0 5.0 4.0 6.0
Lane Util. Factor 1.00 1.00 0.95 1.00 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1703 1568 3619 1509 1770 3689
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1703 1568 3619 1509 1770 3689
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 272 304 815 120 109 1793
RTOR Reduction (vph) 0 217 0 86 0 0
Lane Group Flow (vph) 272 87 815 34 109 1793
Heavy Vehicles (%) 6% 3% 5% 7% 2% 3%
Turn Type Perm custom Prot
Protected Phases 8! 2 4 1 6 8!
Permitted Phases 8
Actuated Green, G (s) 20.0 20.0 28.5 20.0 7.5 70.0
Effective Green, g (s) 20.0 20.0 28.5 20.0 7.5 65.0
Actuated g/C Ratio 0.29 0.29 0.41 0.29 0.11 0.93
Clearance Time (s) 5.0 5.0 5.0 5.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 487 448 1473 431 190 3426
v/s Ratio Prot 0.16 0.23 0.02 0.06 c0.49
v/s Ratio Perm 0.06
v/c Ratio 0.56 0.19 0.55 0.08 0.57 0.52
Uniform Delay, d1 21.2 18.9 15.9 18.3 29.7 0.3
Progression Factor 1.00 1.00 1.25 1.97 1.00 1.00
Incremental Delay, d2 1.4 0.2 1.1 0.1 4.1 0.1
Delay (s) 22.6 19.1 21.0 36.1 33.9 0.5
Level of Service C B C D C A
Approach Delay (s) 20.8 23.0 2.4
Approach LOS C C A

Intersection Summary
HCM Average Control Delay 11.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 6.0
Intersection Capacity Utilization 66.3% ICU Level of Service C
Analysis Period (min) 15
!    Phase conflict between lane groups.
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
13: US-56 & Cedar Niles 11/19/2009 
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 30 1400 240 730 1500 60 210 20 560 30 20 30
Ideal Flow (vphpl) 1900 2000 1900 1900 2000 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.4 6.4 4.0 6.4 6.4 5.2 5.2 5.2 5.2
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 1.00 1.00 0.88 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.85 1.00 0.91
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.96 1.00 0.95 1.00
Satd. Flow (prot) 1752 3654 1583 3433 3654 1583 1785 2787 1752 1698
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.71 1.00 0.35 1.00
Satd. Flow (perm) 1752 3654 1583 3433 3654 1583 1316 2787 650 1698
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 33 1522 261 793 1630 65 228 22 609 33 22 33
RTOR Reduction (vph) 0 0 154 0 0 26 0 0 8 0 27 0
Lane Group Flow (vph) 33 1522 107 793 1630 39 0 250 601 33 28 0
Heavy Vehicles (%) 3% 4% 2% 2% 4% 2% 2% 0% 2% 3% 0% 3%
Turn Type Prot Perm Prot Perm Perm pt+ov Perm
Protected Phases 5 2 1 6 8 8 1 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 4.8 40.9 40.9 24.6 60.7 60.7 18.9 47.5 18.9 18.9
Effective Green, g (s) 4.8 40.9 40.9 24.6 60.7 60.7 18.9 43.5 18.9 18.9
Actuated g/C Ratio 0.05 0.41 0.41 0.25 0.61 0.61 0.19 0.44 0.19 0.19
Clearance Time (s) 4.0 6.4 6.4 4.0 6.4 6.4 5.2 5.2 5.2
Vehicle Extension (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lane Grp Cap (vph) 84 1494 647 845 2218 961 249 1212 123 321
v/s Ratio Prot 0.02 c0.42 c0.23 0.45 0.22 0.02
v/s Ratio Perm 0.07 0.02 c0.19 0.05
v/c Ratio 0.39 1.02 0.16 0.94 0.73 0.04 1.00 0.50 0.27 0.09
Uniform Delay, d1 46.2 29.6 18.7 37.0 13.9 7.9 40.5 20.4 34.6 33.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.1 28.1 0.5 17.4 2.2 0.1 58.1 0.1 0.4 0.0
Delay (s) 47.3 57.6 19.3 54.4 16.2 8.0 98.6 20.5 35.1 33.5
Level of Service D E B D B A F C D C
Approach Delay (s) 51.9 28.1 43.2 34.1
Approach LOS D C D C

Intersection Summary
HCM Average Control Delay 38.9 HCM Level of Service D
HCM Volume to Capacity ratio 0.99
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 15.6
Intersection Capacity Utilization 89.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis
14: US-56 & I-35 SB Ramps 11/19/2009 
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 1790 230 230 760 0 0 0 0 130 0 1490
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 1946 250 250 826 0 0 0 0 141 0 1620
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 986
pX, platoon unblocked 0.60 0.60 0.60 0.60 0.60 0.60
vC, conflicting volume 826 2196 2984 3397 1098 2299 3522 413
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 826 1663 2973 3660 0 1834 3868 413
tC, single (s) 4.1 4.2 7.5 6.5 6.9 7.5 6.5 7.0
tC, 2 stage (s)
tF (s) 2.2 2.3 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 100 0 0 0 100 0 0 0
cM capacity (veh/h) 813 217 0 0 656 0 0 585

Direction, Lane # EB 1 EB 2 WB 1 WB 2 WB 3 SB 1 SB 2
Volume Total 1297 899 250 413 413 141 1620
Volume Left 0 0 250 0 0 141 0
Volume Right 0 250 0 0 0 0 1620
cSH 1700 1700 217 1700 1700 0 585
Volume to Capacity 0.76 0.53 1.15 0.24 0.24 Err 2.77
Queue Length 95th (ft) 0 0 299 0 0 Err 3346
Control Delay (s) 0.0 0.0 154.1 0.0 0.0 Err 815.8
Lane LOS F F F
Approach Delay (s) 0.0 35.8 Err
Approach LOS F

Intersection Summary
Average Delay Err
Intersection Capacity Utilization 118.9% ICU Level of Service H
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis
15: US-56 & I-35 NB Ramps 11/19/2009 

Gardner Transportation Master Plan Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 0 680 0 0 910 110 80 5 90 0 0 0
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 739 0 0 989 120 87 5 98 0 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1109 739 1788 1848 370 1519 1788 1049
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1109 739 1788 1848 370 1519 1788 1049
tC, single (s) 4.1 4.1 7.7 6.5 7.3 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.6 4.0 3.5 3.5 4.0 3.3
p0 queue free % 100 100 0 93 83 100 100 100
cM capacity (veh/h) 637 876 47 75 581 65 82 227

Direction, Lane # EB 1 EB 2 WB 1 NB 1
Volume Total 370 370 1109 190
Volume Left 0 0 0 87
Volume Right 0 0 120 98
cSH 1700 1700 1700 91
Volume to Capacity 0.22 0.22 0.65 2.10
Queue Length 95th (ft) 0 0 0 418
Control Delay (s) 0.0 0.0 0.0 604.4
Lane LOS F
Approach Delay (s) 0.0 0.0 604.4
Approach LOS F

Intersection Summary
Average Delay 56.4
Intersection Capacity Utilization 72.7% ICU Level of Service C
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis
16: 175th St & Clare Rd 11/19/2009 
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 40 530 50 20 690 30 20 20 5 30 20 80
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 43 576 54 22 750 33 22 22 5 33 22 87
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 783 630 1554 1489 576 1473 1511 750
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 783 630 1554 1489 576 1473 1511 750
tC, single (s) 4.2 4.1 7.1 6.5 6.2 7.1 6.5 6.3
tC, 2 stage (s)
tF (s) 2.3 2.2 3.5 4.0 3.3 3.5 4.0 3.4
p0 queue free % 95 98 63 81 99 61 81 79
cM capacity (veh/h) 809 962 59 116 521 83 112 405

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 SB 1
Volume Total 620 54 772 33 49 141
Volume Left 43 0 22 0 22 33
Volume Right 0 54 0 33 5 87
cSH 809 1700 962 1700 86 177
Volume to Capacity 0.05 0.03 0.02 0.02 0.57 0.80
Queue Length 95th (ft) 4 0 2 0 64 135
Control Delay (s) 1.4 0.0 0.6 0.0 91.7 77.0
Lane LOS A A F F
Approach Delay (s) 1.3 0.6 91.7 77.0
Approach LOS F F

Intersection Summary
Average Delay 10.0
Intersection Capacity Utilization 75.8% ICU Level of Service D
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (veh/h) 40 130 60 10 90 20 20 140 10 70 290 10
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 43 141 65 11 98 22 22 152 11 76 315 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 745 679 158 810 679 321 326 163
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 745 679 158 810 679 321 326 163
tC, single (s) 7.1 6.5 6.4 7.3 6.5 6.3 4.1 4.3
tC, 2 stage (s)
tF (s) 3.5 4.0 3.4 3.7 4.0 3.4 2.2 2.3
p0 queue free % 82 59 92 93 72 97 98 94
cM capacity (veh/h) 235 345 855 166 344 702 1245 1335

Direction, Lane # NB 1 SB 1 NE 1 SW 1
Volume Total 250 130 185 402
Volume Left 43 11 22 76
Volume Right 65 22 11 11
cSH 373 342 1245 1335
Volume to Capacity 0.67 0.38 0.02 0.06
Queue Length 95th (ft) 117 43 1 5
Control Delay (s) 32.2 21.9 1.1 1.9
Lane LOS D C A A
Approach Delay (s) 32.2 21.9 1.1 1.9
Approach LOS D C

Intersection Summary
Average Delay 12.3
Intersection Capacity Utilization 57.3% ICU Level of Service B
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis
18: 183rd Street & Gardner Road 11/19/2009 
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 40 60 60 90 50 50 180 290 200 70 280 40
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 43 65 65 98 54 54 196 315 217 76 304 43
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1109 1402 174 1217 1315 266 348 533
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1109 1402 174 1217 1315 266 348 533
tC, single (s) 7.6 6.5 6.9 7.5 6.5 6.9 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 47 39 92 0 55 93 84 93
cM capacity (veh/h) 83 108 839 55 122 732 1208 1038

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 NB 2 NB 3 SB 1 SB 2 SB 3
Volume Total 43 130 98 109 196 210 322 76 203 145
Volume Left 43 0 98 0 196 0 0 76 0 0
Volume Right 0 65 0 54 0 0 217 0 0 43
cSH 83 191 55 209 1208 1700 1700 1038 1700 1700
Volume to Capacity 0.53 0.68 1.77 0.52 0.16 0.12 0.19 0.07 0.12 0.09
Queue Length 95th (ft) 57 104 232 67 14 0 0 6 0 0
Control Delay (s) 89.3 56.8 529.1 39.6 8.6 0.0 0.0 8.7 0.0 0.0
Lane LOS F F F E A A
Approach Delay (s) 64.9 271.5 2.3 1.6
Approach LOS F F

Intersection Summary
Average Delay 45.5
Intersection Capacity Utilization 40.6% ICU Level of Service A
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis
19: I-35 SB Ramps & Gardner Rd 11/19/2009 
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 160 0 1050 10 190 0 0 730 130
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 1.00
Satd. Flow (prot) 1736 1404 1785 1759 1615
Flt Permitted 0.95 1.00 0.69 1.00 1.00
Satd. Flow (perm) 1736 1404 1226 1759 1615
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 174 0 1141 11 207 0 0 793 141
RTOR Reduction (vph) 0 0 0 0 0 334 0 0 0 0 0 78
Lane Group Flow (vph) 0 0 0 174 0 807 0 218 0 0 793 63
Heavy Vehicles (%) 0% 0% 0% 4% 0% 15% 10% 6% 0% 15% 8% 0%
Turn Type Prot custom Perm Prot
Protected Phases 3 2 6 6
Permitted Phases 3 2
Actuated Green, G (s) 40.0 40.0 40.0 40.0 40.0
Effective Green, g (s) 40.0 40.0 40.0 40.0 40.0
Actuated g/C Ratio 0.44 0.44 0.44 0.44 0.44
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 772 624 545 782 718
v/s Ratio Prot 0.10 c0.45 0.04
v/s Ratio Perm c0.57 0.18
v/c Ratio 0.23 1.29 0.40 1.01 0.09
Uniform Delay, d1 15.4 25.0 16.9 25.0 14.4
Progression Factor 1.00 1.00 0.86 0.90 0.71
Incremental Delay, d2 0.1 143.7 2.2 34.0 0.2
Delay (s) 15.6 168.7 16.7 56.5 10.5
Level of Service B F B E B
Approach Delay (s) 0.0 148.5 16.7 49.6
Approach LOS A F B D

Intersection Summary
HCM Average Control Delay 99.4 HCM Level of Service F
HCM Volume to Capacity ratio 1.15
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 83.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis
20: I-35 NB Ramps & Gardner Rd 11/19/2009 
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 40 0 20 0 0 0 0 170 60 570 310 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00
Frt 0.95 0.96 1.00
Flt Protected 0.97 1.00 0.97
Satd. Flow (prot) 1545 1771 1601
Flt Permitted 0.97 1.00 0.66
Satd. Flow (perm) 1545 1771 1094
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 43 0 22 0 0 0 0 185 65 620 337 0
RTOR Reduction (vph) 0 21 0 0 0 0 0 11 0 0 0 0
Lane Group Flow (vph) 0 44 0 0 0 0 0 239 0 0 957 0
Heavy Vehicles (%) 18% 0% 5% 0% 0% 0% 0% 3% 5% 22% 2% 0%
Turn Type Perm Perm
Protected Phases 4 2 6
Permitted Phases 4 6
Actuated Green, G (s) 5.6 74.4 74.4
Effective Green, g (s) 5.6 74.4 74.4
Actuated g/C Ratio 0.06 0.83 0.83
Clearance Time (s) 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 96 1464 904
v/s Ratio Prot 0.13
v/s Ratio Perm 0.03 c0.87
v/c Ratio 0.46 0.16 1.06
Uniform Delay, d1 40.7 1.6 7.8
Progression Factor 1.00 1.00 1.87
Incremental Delay, d2 3.5 0.2 37.9
Delay (s) 44.2 1.8 52.5
Level of Service D A D
Approach Delay (s) 44.2 0.0 1.8 52.5
Approach LOS D A A D

Intersection Summary
HCM Average Control Delay 42.1 HCM Level of Service D
HCM Volume to Capacity ratio 1.02
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 78.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 100 5 410 10 5 10 420 810 10 10 440 100
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Frt 1.00 1.00 0.85 0.94 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.98 0.98 1.00 1.00
Satd. Flow (prot) 1770 1900 1302 1760 3191 3534 1615
Flt Permitted 0.74 1.00 1.00 0.90 0.67 0.92 1.00
Satd. Flow (perm) 1378 1900 1302 1611 2160 3255 1615
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 109 5 446 11 5 11 457 880 11 11 478 109
RTOR Reduction (vph) 0 0 390 0 10 0 0 0 0 0 0 26
Lane Group Flow (vph) 109 5 56 0 17 0 0 1348 0 0 489 83
Heavy Vehicles (%) 2% 0% 24% 0% 0% 0% 27% 3% 0% 3% 2% 0%
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 6 6
Actuated Green, G (s) 11.2 11.2 11.2 11.2 68.8 68.8 68.8
Effective Green, g (s) 11.2 11.2 11.2 11.2 68.8 68.8 68.8
Actuated g/C Ratio 0.12 0.12 0.12 0.12 0.76 0.76 0.76
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 171 236 162 200 1651 2488 1235
v/s Ratio Prot 0.00
v/s Ratio Perm c0.08 0.04 0.01 c0.62 0.15 0.05
v/c Ratio 0.64 0.02 0.34 0.09 0.82 0.20 0.07
Uniform Delay, d1 37.5 34.6 36.0 34.9 6.6 2.9 2.6
Progression Factor 1.00 1.00 1.00 1.00 1.10 1.00 1.00
Incremental Delay, d2 7.6 0.0 1.3 0.2 0.4 0.2 0.1
Delay (s) 45.0 34.6 37.3 35.1 7.7 3.1 2.7
Level of Service D C D D A A A
Approach Delay (s) 38.8 35.1 7.7 3.0
Approach LOS D D A A

Intersection Summary
HCM Average Control Delay 13.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.79
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 71.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 70 690 70 150 350 70 80 260 190 100 230 70
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 76 750 76 163 380 76 87 283 207 109 250 76
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1190 1130 250 1375 1000 283 326 489
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1190 1130 250 1375 1000 283 326 489
tC, single (s) 7.2 6.5 6.3 7.1 6.5 6.3 4.1 4.1
tC, 2 stage (s)
tF (s) 3.6 4.0 3.4 3.5 4.0 3.4 2.2 2.2
p0 queue free % 0 0 90 0 0 90 93 90
cM capacity (veh/h) 0 170 767 0 201 747 1228 1074

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2
Volume Total 76 826 163 457 370 207 359 76
Volume Left 76 0 163 0 87 0 109 0
Volume Right 0 76 0 76 0 207 0 76
cSH 0 183 0 228 1228 1700 1074 1700
Volume to Capacity Err 4.51 Err 2.00 0.07 0.12 0.10 0.04
Queue Length 95th (ft) Err Err Err 840 6 0 8 0
Control Delay (s) Err Err Err 499.6 2.4 0.0 3.4 0.0
Lane LOS F F F F A A
Approach Delay (s) Err Err 1.6 2.8
Approach LOS F F

Intersection Summary
Average Delay Err
Intersection Capacity Utilization 97.9% ICU Level of Service F
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis
2: 167th & Moonlight Road 11/19/2009 
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 540 390 280 580 390 120
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 587 424 304 630 424 130
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1413 277 554
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1413 277 554
tC, single (s) 6.8 6.9 4.2
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 0 41 70
cM capacity (veh/h) 90 720 1005

Direction, Lane # EB 1 EB 2 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 587 424 304 315 315 283 272
Volume Left 587 0 304 0 0 0 0
Volume Right 0 424 0 0 0 0 130
cSH 90 720 1005 1700 1700 1700 1700
Volume to Capacity 6.54 0.59 0.30 0.19 0.19 0.17 0.16
Queue Length 95th (ft) Err 97 32 0 0 0 0
Control Delay (s) Err 16.9 10.1 0.0 0.0 0.0 0.0
Lane LOS F C B
Approach Delay (s) 5813.0 3.3 0.0
Approach LOS F

Intersection Summary
Average Delay 2351.7
Intersection Capacity Utilization 70.0% ICU Level of Service C
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis
3: Madison & Waverly 11/19/2009 

Gardner Transportation Master Plan Synchro 7 -  Report
2030 Base - AM Peak Hour Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 90 150 10 20 50 50 5 210 150 210 230 60
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 98 163 11 22 54 54 5 228 163 228 250 65
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1141 1141 283 1152 1092 310 315 391
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1141 1141 283 1152 1092 310 315 391
tC, single (s) 7.1 6.5 6.2 7.2 6.5 6.4 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.6 4.0 3.5 2.2 2.2
p0 queue free % 7 0 99 0 68 92 100 80
cM capacity (veh/h) 105 160 761 0 171 686 1256 1151

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1
Volume Total 272 22 109 397 543
Volume Left 98 22 0 5 228
Volume Right 11 0 54 163 65
cSH 138 0 274 1256 1151
Volume to Capacity 1.96 Err 0.40 0.00 0.20
Queue Length 95th (ft) 535 Err 45 0 18
Control Delay (s) 511.8 Err 26.5 0.2 5.0
Lane LOS F F D A A
Approach Delay (s) 511.8 Err 0.2 5.0
Approach LOS F F

Intersection Summary
Average Delay Err
Intersection Capacity Utilization 78.0% ICU Level of Service D
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis
4: Madison & Center 11/19/2009 

Gardner Transportation Master Plan Synchro 7 -  Report
2030 Base - AM Peak Hour Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 50 370 160 60 200 80 140 370 90 150 390 100
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.96 1.00 0.97 1.00 0.97
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1736 1827 1442 1719 1753 1641 1720 1736 1764
Flt Permitted 0.44 1.00 1.00 0.32 1.00 0.35 1.00 0.38 1.00
Satd. Flow (perm) 812 1827 1442 574 1753 613 1720 694 1764
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 54 402 174 65 217 87 152 402 98 163 424 109
RTOR Reduction (vph) 0 0 116 0 35 0 0 18 0 0 19 0
Lane Group Flow (vph) 54 402 58 65 269 0 152 482 0 163 514 0
Heavy Vehicles (%) 4% 4% 12% 5% 4% 3% 10% 8% 4% 4% 5% 2%
Turn Type Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 6
Actuated Green, G (s) 13.8 13.8 13.8 13.8 13.8 22.7 22.7 22.7 22.7
Effective Green, g (s) 13.8 13.8 13.8 13.8 13.8 22.7 22.7 22.7 22.7
Actuated g/C Ratio 0.33 0.33 0.33 0.33 0.33 0.55 0.55 0.55 0.55
Clearance Time (s) 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 270 608 480 191 583 335 941 380 965
v/s Ratio Prot c0.22 0.15 0.28 c0.29
v/s Ratio Perm 0.07 0.04 0.11 0.25 0.23
v/c Ratio 0.20 0.66 0.12 0.34 0.46 0.45 0.51 0.43 0.53
Uniform Delay, d1 9.9 11.8 9.6 10.4 10.9 5.7 5.9 5.6 6.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 2.7 0.1 1.1 0.6 4.4 2.0 3.5 2.1
Delay (s) 10.3 14.6 9.7 11.5 11.5 10.0 7.9 9.1 8.1
Level of Service B B A B B B A A A
Approach Delay (s) 12.9 11.5 8.4 8.3
Approach LOS B B A A

Intersection Summary
HCM Average Control Delay 10.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 41.5 Sum of lost time (s) 5.0
Intersection Capacity Utilization 70.5% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
5: Madison & Moonlight Road 11/19/2009 
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 70 440 190 730 850 120
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95
Frt 1.00 0.85 1.00 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1703 1583 1770 3374 3470
Flt Permitted 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1703 1583 1770 3374 3470
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 76 478 207 793 924 130
RTOR Reduction (vph) 0 312 0 0 17 0
Lane Group Flow (vph) 76 166 207 793 1037 0
Heavy Vehicles (%) 6% 2% 2% 7% 2% 3%
Turn Type Perm Prot
Protected Phases 4 5 2 6
Permitted Phases 4
Actuated Green, G (s) 10.8 10.8 10.3 39.2 23.9
Effective Green, g (s) 10.8 10.8 10.3 39.2 23.9
Actuated g/C Ratio 0.18 0.18 0.17 0.65 0.40
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 307 285 304 2204 1382
v/s Ratio Prot 0.04 c0.12 0.24 c0.30
v/s Ratio Perm c0.10
v/c Ratio 0.25 0.58 0.68 0.36 0.75
Uniform Delay, d1 21.1 22.5 23.3 4.7 15.5
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 3.0 6.2 0.5 3.8
Delay (s) 21.5 25.5 29.5 5.2 19.3
Level of Service C C C A B
Approach Delay (s) 25.0 10.2 19.3
Approach LOS C B B

Intersection Summary
HCM Average Control Delay 17.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 62.9% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis
6: 175th Street & Waverly Road 11/19/2009 

Gardner Transportation Master Plan Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 80 640 60 0 350 110 50 190 5 130 250 40
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 0.99 0.97 1.00 1.00 0.99
Flt Protected 0.99 1.00 0.95 1.00 0.98
Satd. Flow (prot) 1813 1781 1736 1839 1770
Flt Permitted 0.89 1.00 0.43 1.00 0.81
Satd. Flow (perm) 1625 1781 780 1839 1464
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 87 696 65 0 380 120 54 207 5 141 272 43
RTOR Reduction (vph) 0 5 0 0 21 0 0 1 0 0 7 0
Lane Group Flow (vph) 0 843 0 0 479 0 54 211 0 0 449 0
Heavy Vehicles (%) 5% 3% 3% 0% 3% 4% 4% 3% 0% 4% 4% 8%
Turn Type Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 28.0 28.0 17.0 17.0 17.0
Effective Green, g (s) 28.0 28.0 17.0 17.0 17.0
Actuated g/C Ratio 0.51 0.51 0.31 0.31 0.31
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 827 907 241 568 453
v/s Ratio Prot 0.27 0.11
v/s Ratio Perm c0.52 0.07 c0.31
v/c Ratio 1.02 0.53 0.22 0.37 0.99
Uniform Delay, d1 13.5 9.1 14.1 14.8 18.9
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 36.1 0.6 0.5 0.4 39.9
Delay (s) 49.6 9.6 14.6 15.2 58.8
Level of Service D A B B E
Approach Delay (s) 49.6 9.6 15.1 58.8
Approach LOS D A B E

Intersection Summary
HCM Average Control Delay 37.5 HCM Level of Service D
HCM Volume to Capacity ratio 1.01
Actuated Cycle Length (s) 55.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 116.6% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis
7: US 56 & 175th Street 11/19/2009 

Gardner Transportation Master Plan Synchro 7 -  Report
2030 Base - AM Peak Hour Page 7

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 10 370 265 540 880 10
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 11 402 288 587 957 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 875 804 438
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 875 804 438
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 99 0 98
cM capacity (veh/h) 780 316 573

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1 SB 2
Volume Total 145 268 192 683 957 11
Volume Left 11 0 0 0 957 0
Volume Right 0 0 0 587 0 11
cSH 780 1700 1700 1700 316 573
Volume to Capacity 0.01 0.16 0.11 0.40 3.03 0.02
Queue Length 95th (ft) 1 0 0 0 Err 1
Control Delay (s) 0.9 0.0 0.0 0.0 Err 11.4
Lane LOS A F B
Approach Delay (s) 0.3 0.0 9886.8
Approach LOS F

Intersection Summary
Average Delay 4240.7
Intersection Capacity Utilization 80.2% ICU Level of Service D
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis
8: US 56 & Gardner Road 11/19/2009 

Gardner Transportation Master Plan Synchro 7 -  Report
2030 Base - AM Peak Hour Page 8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 70 1060 80 120 550 120 160 550 230 220 420 70
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.9 5.9 5.9 5.8 5.8 5.8 5.8
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 1.00
Frt 0.99 1.00 0.85 1.00 0.96 1.00 0.98
Flt Protected 1.00 0.99 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3335 3215 1509 1770 1746 1736 1795
Flt Permitted 0.83 0.55 1.00 0.29 1.00 0.21 1.00
Satd. Flow (perm) 2792 1785 1509 544 1746 381 1795
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 76 1152 87 130 598 130 174 598 250 239 457 76
RTOR Reduction (vph) 0 11 0 0 0 80 0 11 0 0 12 0
Lane Group Flow (vph) 0 1304 0 0 728 50 174 837 0 239 521 0
Heavy Vehicles (%) 9% 7% 3% 8% 12% 7% 2% 4% 4% 4% 4% 1%
Turn Type Perm Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 6 8 4
Actuated Green, G (s) 19.1 19.1 19.1 19.2 19.2 19.2 19.2
Effective Green, g (s) 19.1 19.1 19.1 19.2 19.2 19.2 19.2
Actuated g/C Ratio 0.38 0.38 0.38 0.38 0.38 0.38 0.38
Clearance Time (s) 5.9 5.9 5.9 5.8 5.8 5.8 5.8
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 1067 682 576 209 670 146 689
v/s Ratio Prot 0.48 0.29
v/s Ratio Perm c0.47 0.41 0.03 0.32 c0.63
v/c Ratio 1.22 1.07 0.09 0.83 1.25 1.64 0.76
Uniform Delay, d1 15.4 15.4 9.9 13.9 15.4 15.4 13.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 108.7 53.9 0.3 23.7 124.3 315.4 4.7
Delay (s) 124.1 69.3 10.2 37.7 139.7 330.8 18.1
Level of Service F E B D F F B
Approach Delay (s) 124.1 60.4 122.3 114.9
Approach LOS F E F F

Intersection Summary
HCM Average Control Delay 108.1 HCM Level of Service F
HCM Volume to Capacity ratio 1.43
Actuated Cycle Length (s) 50.0 Sum of lost time (s) 11.7
Intersection Capacity Utilization 127.2% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 30 1230 20 40 630 70 10 10 40 80 10 30
Ideal Flow (vphpl) 1900 2000 1900 1900 2000 1900 1900 2000 1900 1900 2000 1900
Total Lost time (s) 5.0 5.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00
Frt 1.00 0.99 0.91 0.97
Flt Protected 1.00 1.00 0.99 0.97
Satd. Flow (prot) 3546 3408 1771 1820
Flt Permitted 0.92 0.83 0.96 0.83
Satd. Flow (perm) 3277 2819 1707 1567
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 33 1337 22 43 685 76 11 11 43 87 11 33
RTOR Reduction (vph) 0 1 0 0 7 0 0 24 0 0 26 0
Lane Group Flow (vph) 0 1391 0 0 797 0 0 41 0 0 105 0
Heavy Vehicles (%) 3% 7% 0% 3% 11% 1% 0% 0% 3% 3% 0% 3%
Turn Type Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 46.7 46.7 9.3 9.3
Effective Green, g (s) 46.7 46.7 9.3 9.3
Actuated g/C Ratio 0.72 0.72 0.14 0.14
Clearance Time (s) 5.0 5.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2354 2025 244 224
v/s Ratio Prot
v/s Ratio Perm c0.42 0.28 0.02 c0.07
v/c Ratio 0.59 0.39 0.17 0.47
Uniform Delay, d1 4.5 3.6 24.5 25.6
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.1 0.1 0.3 1.6
Delay (s) 5.6 3.7 24.8 27.1
Level of Service A A C C
Approach Delay (s) 5.6 3.7 24.8 27.1
Approach LOS A A C C

Intersection Summary
HCM Average Control Delay 6.7 HCM Level of Service A
HCM Volume to Capacity ratio 0.57
Actuated Cycle Length (s) 65.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 74.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis
10: US 56 & Mulberry 11/19/2009 

Gardner Transportation Master Plan Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 60 1230 10 10 620 60 5 5 20 100 5 30
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00
Frt 1.00 0.99 0.91 0.97
Flt Protected 1.00 1.00 0.99 0.96
Satd. Flow (prot) 3397 3246 1605 1727
Flt Permitted 0.89 0.93 0.95 0.76
Satd. Flow (perm) 3027 3025 1542 1363
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 65 1337 11 11 674 65 5 5 22 109 5 33
RTOR Reduction (vph) 0 1 0 0 14 0 0 20 0 0 24 0
Lane Group Flow (vph) 0 1412 0 0 736 0 0 12 0 0 123 0
Heavy Vehicles (%) 5% 6% 0% 0% 10% 8% 0% 20% 5% 3% 0% 3%
Turn Type Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 31.2 31.2 4.8 4.8
Effective Green, g (s) 31.2 31.2 4.8 4.8
Actuated g/C Ratio 0.69 0.69 0.11 0.11
Clearance Time (s) 5.0 5.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2099 2097 164 145
v/s Ratio Prot
v/s Ratio Perm c0.47 0.24 0.01 c0.09
v/c Ratio 0.67 0.35 0.08 0.85
Uniform Delay, d1 4.0 2.8 18.1 19.7
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.7 0.1 0.2 34.2
Delay (s) 5.7 2.9 18.3 54.0
Level of Service A A B D
Approach Delay (s) 5.7 2.9 18.3 54.0
Approach LOS A A B D

Intersection Summary
HCM Average Control Delay 8.0 HCM Level of Service A
HCM Volume to Capacity ratio 0.70
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 87.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis
11: US 56 & Moonlight Road 11/19/2009 
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 190 1440 160 50 630 530 150 270 150 1040 130 90
Ideal Flow (vphpl) 1900 2000 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 6.5 6.5 5.5 6.5 6.5 5.5 5.5 5.5 5.5 5.5
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.97 0.95
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.94
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1736 3585 1568 1770 3223 1583 1752 3505 1538 3400 3276
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1736 3585 1568 1770 3223 1583 1752 3505 1538 3400 3276
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 207 1565 174 54 685 576 163 293 163 1130 141 98
RTOR Reduction (vph) 0 0 64 0 0 394 0 0 63 0 71 0
Lane Group Flow (vph) 207 1565 110 54 685 182 163 293 100 1130 168 0
Heavy Vehicles (%) 4% 6% 3% 2% 12% 2% 3% 3% 5% 3% 3% 4%
Turn Type Prot Perm Prot Perm Prot Perm Prot
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8
Actuated Green, G (s) 20.5 62.0 62.0 6.0 47.5 47.5 18.0 12.5 12.5 46.5 41.0
Effective Green, g (s) 20.5 62.0 62.0 6.0 47.5 47.5 18.0 12.5 12.5 46.5 41.0
Actuated g/C Ratio 0.14 0.41 0.41 0.04 0.32 0.32 0.12 0.08 0.08 0.31 0.27
Clearance Time (s) 5.5 6.5 6.5 5.5 6.5 6.5 5.5 5.5 5.5 5.5 5.5
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 237 1482 648 71 1021 501 210 292 128 1054 895
v/s Ratio Prot c0.12 c0.44 0.03 0.21 0.09 c0.08 c0.33 0.05
v/s Ratio Perm 0.07 0.12 0.06
v/c Ratio 0.87 1.06 0.17 0.76 0.67 0.36 0.78 1.00 0.78 1.07 0.19
Uniform Delay, d1 63.5 44.0 27.8 71.3 44.5 39.6 64.0 68.8 67.4 51.8 41.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 27.2 39.7 0.6 34.2 3.5 2.0 15.0 53.5 23.3 49.2 0.0
Delay (s) 90.7 83.7 28.3 105.5 48.0 41.6 79.1 122.3 90.7 100.9 41.8
Level of Service F F C F D D E F F F D
Approach Delay (s) 79.5 47.6 102.6 90.6
Approach LOS E D F F

Intersection Summary
HCM Average Control Delay 77.1 HCM Level of Service E
HCM Volume to Capacity ratio 1.07
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 23.0
Intersection Capacity Utilization 99.1% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis
12: Old US 56 & US 56 11/19/2009 
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Movement NWL NWR NET NER SWL SWT
Lane Configurations
Volume (vph) 130 100 1730 780 350 1080
Ideal Flow (vphpl) 1900 1900 2000 1900 1900 2000
Total Lost time (s) 5.0 5.0 5.0 5.0 4.0 6.0
Lane Util. Factor 1.00 1.00 0.95 1.00 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1719 1553 3619 1538 1752 3519
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1719 1553 3619 1538 1752 3519
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 141 109 1880 848 380 1174
RTOR Reduction (vph) 0 99 0 183 0 0
Lane Group Flow (vph) 141 10 1880 665 380 1174
Heavy Vehicles (%) 5% 4% 5% 5% 3% 8%
Turn Type Perm Prot Prot
Protected Phases 8! 2 2 1 6 8!
Permitted Phases 8
Actuated Green, G (s) 8.0 8.0 48.0 48.0 20.0 90.0
Effective Green, g (s) 8.0 8.0 48.0 48.0 20.0 85.0
Actuated g/C Ratio 0.09 0.09 0.53 0.53 0.22 0.94
Clearance Time (s) 5.0 5.0 5.0 5.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 153 138 1930 820 389 3324
v/s Ratio Prot c0.08 c0.52 0.43 c0.22 0.33
v/s Ratio Perm 0.01
v/c Ratio 0.92 0.07 0.97 0.81 0.98 0.35
Uniform Delay, d1 40.7 37.6 20.4 17.3 34.8 0.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 49.9 0.2 15.2 8.5 39.1 0.1
Delay (s) 90.6 37.8 35.6 25.8 73.9 0.3
Level of Service F D D C E A
Approach Delay (s) 67.6 32.6 18.3
Approach LOS E C B

Intersection Summary
HCM Average Control Delay 29.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.97
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 14.0
Intersection Capacity Utilization 83.7% ICU Level of Service E
Analysis Period (min) 15
!    Phase conflict between lane groups.
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 240 1790 210 520 1860 70 200 80 840 40 30 80
Ideal Flow (vphpl) 1900 2000 1900 1900 2000 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.4 6.4 4.0 6.4 6.4 5.2 5.2 5.2 5.2
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 1.00 1.00 0.88 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.85 1.00 0.89
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.97 1.00 0.95 1.00
Satd. Flow (prot) 1770 3654 1583 3433 3619 1599 1794 2760 1752 1610
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.68 1.00 0.26 1.00
Satd. Flow (perm) 1770 3654 1583 3433 3619 1599 1266 2760 478 1610
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 261 1946 228 565 2022 76 217 87 913 43 33 87
RTOR Reduction (vph) 0 0 109 0 0 26 0 0 7 0 69 0
Lane Group Flow (vph) 261 1946 119 565 2022 50 0 304 906 43 51 0
Heavy Vehicles (%) 2% 4% 2% 2% 5% 1% 2% 3% 3% 3% 3% 6%
Turn Type Prot Perm Prot Perm Perm pt+ov Perm
Protected Phases 5 2 1 6 8 8 1 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 13.0 56.6 56.6 15.0 58.6 58.6 22.8 41.8 22.8 22.8
Effective Green, g (s) 13.0 56.6 56.6 15.0 58.6 58.6 22.8 37.8 22.8 22.8
Actuated g/C Ratio 0.12 0.51 0.51 0.14 0.53 0.53 0.21 0.34 0.21 0.21
Clearance Time (s) 4.0 6.4 6.4 4.0 6.4 6.4 5.2 5.2 5.2
Vehicle Extension (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lane Grp Cap (vph) 209 1880 815 468 1928 852 262 948 99 334
v/s Ratio Prot c0.15 0.53 c0.16 c0.56 0.33 0.03
v/s Ratio Perm 0.08 0.03 c0.24 0.09
v/c Ratio 1.25 1.04 0.15 1.21 1.05 0.06 1.16 0.96 0.43 0.15
Uniform Delay, d1 48.5 26.7 14.0 47.5 25.7 12.4 43.6 35.3 38.0 35.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 145.3 30.4 0.4 111.9 34.7 0.1 106.0 19.1 1.1 0.1
Delay (s) 193.8 57.1 14.4 159.4 60.4 12.5 149.6 54.4 39.1 35.8
Level of Service F E B F E B F D D D
Approach Delay (s) 67.8 80.0 78.2 36.6
Approach LOS E F E D

Intersection Summary
HCM Average Control Delay 74.0 HCM Level of Service E
HCM Volume to Capacity ratio 1.18
Actuated Cycle Length (s) 110.0 Sum of lost time (s) 19.6
Intersection Capacity Utilization 98.7% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis
14: US-56 & I-35 SB Ramps 11/19/2009 
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 2580 70 230 1420 0 0 0 0 300 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 2000 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0
Lane Util. Factor 0.91 1.00 0.95 1.00
Frt 1.00 1.00 1.00 1.00
Flt Protected 1.00 0.95 1.00 0.95
Satd. Flow (prot) 4987 1597 3654 1641
Flt Permitted 1.00 0.95 1.00 0.95
Satd. Flow (perm) 4987 1597 3654 1641
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 2804 76 250 1543 0 0 0 0 326 0 0
RTOR Reduction (vph) 0 2 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 2878 0 250 1543 0 0 0 0 326 0 0
Heavy Vehicles (%) 0% 3% 26% 13% 4% 0% 0% 0% 0% 10% 0% 5%
Turn Type Prot custom custom
Protected Phases 2 1 6 5
Permitted Phases 4 4
Actuated Green, G (s) 83.0 23.0 111.0 29.0
Effective Green, g (s) 83.0 23.0 111.0 29.0
Actuated g/C Ratio 0.55 0.15 0.74 0.19
Clearance Time (s) 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2759 245 2704 317
v/s Ratio Prot c0.58 c0.16 0.42
v/s Ratio Perm c0.20
v/c Ratio 1.04 1.02 0.57 1.03
Uniform Delay, d1 33.5 63.5 8.8 60.5
Progression Factor 1.00 0.98 1.14 1.00
Incremental Delay, d2 29.7 58.7 0.8 58.0
Delay (s) 63.2 121.2 10.8 118.5
Level of Service E F B F
Approach Delay (s) 63.2 26.2 0.0 118.5
Approach LOS E C A F

Intersection Summary
HCM Average Control Delay 53.6 HCM Level of Service D
HCM Volume to Capacity ratio 1.04
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 92.4% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis
15: US-56 & I-35 NB Ramps 11/19/2009 
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1440 0 0 1490 790 180 0 580 0 0 0
Ideal Flow (vphpl) 1900 2000 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0
Lane Util. Factor 0.95 0.95 1.00
Frt 1.00 0.95 0.90
Flt Protected 1.00 1.00 0.99
Satd. Flow (prot) 3689 3323 1560
Flt Permitted 1.00 1.00 0.99
Satd. Flow (perm) 3689 3323 1560
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1565 0 0 1620 859 196 0 630 0 0 0
RTOR Reduction (vph) 0 0 0 0 46 0 0 13 0 0 0 0
Lane Group Flow (vph) 0 1565 0 0 2433 0 0 813 0 0 0 0
Heavy Vehicles (%) 0% 3% 0% 0% 3% 3% 11% 0% 7% 0% 0% 0%
Turn Type Perm
Protected Phases 2 6 8
Permitted Phases 8
Actuated Green, G (s) 82.0 82.0 58.0
Effective Green, g (s) 82.0 82.0 58.0
Actuated g/C Ratio 0.55 0.55 0.39
Clearance Time (s) 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 2017 1817 603
v/s Ratio Prot 0.42 c0.73
v/s Ratio Perm 0.52
v/c Ratio 0.78 1.34 1.35
Uniform Delay, d1 26.8 34.0 46.0
Progression Factor 0.98 1.00 1.00
Incremental Delay, d2 2.8 156.3 167.2
Delay (s) 29.1 190.3 213.2
Level of Service C F F
Approach Delay (s) 29.1 190.3 213.2 0.0
Approach LOS C F F A

Intersection Summary
HCM Average Control Delay 142.4 HCM Level of Service F
HCM Volume to Capacity ratio 1.34
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 120.5% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis
16: 175th St & Clare Rd 11/19/2009 
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 50 1540 130 30 1440 80 400 50 60 40 30 120
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 54 1674 141 33 1565 87 435 54 65 43 33 130
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1652 1815 2777 3500 837 2668 3554 783
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1652 1815 2777 3500 837 2668 3554 783
tC, single (s) 4.5 4.2 7.5 6.5 6.9 7.7 6.6 7.0
tC, 2 stage (s)
tF (s) 2.4 2.2 3.5 4.0 3.3 3.6 4.0 3.4
p0 queue free % 83 90 0 0 79 0 0 60
cM capacity (veh/h) 321 330 0 5 310 0 4 328

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1
Volume Total 612 1116 141 554 1043 87 554 207
Volume Left 54 0 0 33 0 0 435 43
Volume Right 0 0 141 0 0 87 65 130
cSH 321 1700 1700 330 1700 1700 0 0
Volume to Capacity 0.17 0.66 0.08 0.10 0.61 0.05 Err Err
Queue Length 95th (ft) 15 0 0 8 0 0 Err Err
Control Delay (s) 5.9 0.0 0.0 3.3 0.0 0.0 Err Err
Lane LOS A A F F
Approach Delay (s) 1.9 1.1 Err Err
Approach LOS F F

Intersection Summary
Average Delay Err
Intersection Capacity Utilization 128.4% ICU Level of Service H
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (veh/h) 10 150 160 60 200 40 70 150 10 110 100 20
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 11 163 174 65 217 43 76 163 11 120 109 22
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 832 690 168 935 685 120 130 174
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 832 690 168 935 685 120 130 174
tC, single (s) 7.1 6.5 6.4 7.1 6.5 6.3 4.1 4.2
tC, 2 stage (s)
tF (s) 3.5 4.0 3.5 3.5 4.0 3.4 2.2 2.3
p0 queue free % 90 48 79 37 32 95 95 91
cM capacity (veh/h) 113 316 831 104 319 903 1443 1328

Direction, Lane # NB 1 NB 2 SB 1 SB 2 NE 1 SW 1
Volume Total 92 255 174 152 250 250
Volume Left 11 0 65 0 76 120
Volume Right 0 174 0 43 11 22
cSH 261 547 180 391 1443 1328
Volume to Capacity 0.35 0.47 0.97 0.39 0.05 0.09
Queue Length 95th (ft) 38 62 193 45 4 7
Control Delay (s) 26.2 17.2 111.0 20.0 2.6 4.2
Lane LOS D C F C A A
Approach Delay (s) 19.6 68.5 2.6 4.2
Approach LOS C F

Intersection Summary
Average Delay 26.3
Intersection Capacity Utilization 48.5% ICU Level of Service A
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis
18: 183rd Street & Gardner Road 11/19/2009 
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 100 80 180 160 110 110 120 760 60 70 550 80
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.90 1.00 0.93 1.00 0.99 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1664 1770 1723 1770 3438 1787 3438
Flt Permitted 0.57 1.00 0.49 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1058 1664 920 1723 1770 3438 1787 3438
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 109 87 196 174 120 120 130 826 65 76 598 87
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 109 283 0 174 240 0 130 891 0 76 685 0
Heavy Vehicles (%) 2% 3% 2% 2% 2% 2% 2% 4% 2% 1% 3% 3%
Turn Type Perm Perm Prot Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8
Actuated Green, G (s) 14.2 14.2 14.2 14.2 5.1 20.2 3.6 18.7
Effective Green, g (s) 14.2 14.2 14.2 14.2 5.1 20.2 3.6 18.7
Actuated g/C Ratio 0.27 0.27 0.27 0.27 0.10 0.38 0.07 0.35
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 283 446 246 462 170 1310 121 1213
v/s Ratio Prot 0.17 0.14 c0.07 c0.26 0.04 0.20
v/s Ratio Perm 0.10 c0.19
v/c Ratio 0.39 0.63 0.71 0.52 0.76 0.68 0.63 0.56
Uniform Delay, d1 15.8 17.1 17.5 16.5 23.4 13.7 24.0 13.9
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.9 2.9 8.9 1.0 18.3 1.5 9.8 0.6
Delay (s) 16.7 20.1 26.5 17.5 41.7 15.2 33.8 14.5
Level of Service B C C B D B C B
Approach Delay (s) 19.1 21.3 18.5 16.4
Approach LOS B C B B

Intersection Summary
HCM Average Control Delay 18.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 53.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 69.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis
19: I-35 SB Ramps & Gardner Rd 11/19/2009 
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 90 0 750 10 550 0 0 1410 50
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 4.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 1.00
Satd. Flow (prot) 1671 1404 1827 1863 1553
Flt Permitted 0.95 1.00 0.61 1.00 1.00
Satd. Flow (perm) 1671 1404 1123 1863 1553
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 98 0 815 11 598 0 0 1533 54
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 10
Lane Group Flow (vph) 0 0 0 98 0 815 0 609 0 0 1533 44
Heavy Vehicles (%) 0% 0% 0% 8% 0% 15% 0% 4% 0% 0% 2% 4%
Turn Type Prot Free Perm Perm
Protected Phases 3 2 6
Permitted Phases Free 2 6
Actuated Green, G (s) 7.0 90.0 73.0 73.0 73.0
Effective Green, g (s) 7.0 90.0 73.0 73.0 73.0
Actuated g/C Ratio 0.08 1.00 0.81 0.81 0.81
Clearance Time (s) 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 130 1404 911 1511 1260
v/s Ratio Prot 0.06 c0.82
v/s Ratio Perm c0.58 0.54 0.03
v/c Ratio 0.75 0.58 0.67 1.01 0.03
Uniform Delay, d1 40.7 0.0 3.5 8.5 1.7
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 21.6 1.8 3.9 26.8 0.1
Delay (s) 62.3 1.8 7.4 35.3 1.7
Level of Service E A A D A
Approach Delay (s) 0.0 8.3 7.4 34.2
Approach LOS A A A C

Intersection Summary
HCM Average Control Delay 21.3 HCM Level of Service C
HCM Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 5.0
Intersection Capacity Utilization 86.7% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis
20: I-35 NB Ramps & Gardner Rd 11/19/2009 
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 260 0 30 0 0 0 0 290 330 1190 310 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00
Frt 0.99 0.93 1.00
Flt Protected 0.96 1.00 0.96
Satd. Flow (prot) 1749 1705 1792
Flt Permitted 0.96 1.00 0.38
Satd. Flow (perm) 1749 1705 706
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 283 0 33 0 0 0 0 315 359 1293 337 0
RTOR Reduction (vph) 0 4 0 0 0 0 0 32 0 0 0 0
Lane Group Flow (vph) 0 312 0 0 0 0 0 642 0 0 1630 0
Heavy Vehicles (%) 2% 0% 7% 0% 0% 0% 0% 5% 2% 2% 2% 0%
Turn Type Perm Perm
Protected Phases 4 2 6
Permitted Phases 4 6
Actuated Green, G (s) 16.0 104.0 104.0
Effective Green, g (s) 16.0 104.0 104.0
Actuated g/C Ratio 0.12 0.80 0.80
Clearance Time (s) 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 215 1364 565
v/s Ratio Prot 0.38
v/s Ratio Perm 0.18 c2.31
v/c Ratio 1.45 0.47 2.88
Uniform Delay, d1 57.0 4.2 13.0
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 228.1 1.2 853.1
Delay (s) 285.1 5.3 866.1
Level of Service F A F
Approach Delay (s) 285.1 0.0 5.3 866.1
Approach LOS F A A F

Intersection Summary
HCM Average Control Delay 574.6 HCM Level of Service F
HCM Volume to Capacity ratio 2.69
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 146.4% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 190 110 540 90 80 50 590 580 120 70 830 170
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Frt 1.00 1.00 0.85 0.97 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.98 0.98 1.00 1.00
Satd. Flow (prot) 1770 1863 1583 1763 3338 3528 1583
Flt Permitted 0.50 1.00 1.00 0.74 0.52 0.65 1.00
Satd. Flow (perm) 938 1863 1583 1335 1773 2315 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 207 120 587 98 87 54 641 630 130 76 902 185
RTOR Reduction (vph) 0 0 166 0 8 0 0 6 0 0 0 53
Lane Group Flow (vph) 207 120 421 0 231 0 0 1395 0 0 978 132
Heavy Vehicles (%) 2% 2% 2% 2% 3% 2% 2% 7% 2% 1% 2% 2%
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 6 6
Actuated Green, G (s) 27.0 27.0 27.0 27.0 93.0 93.0 93.0
Effective Green, g (s) 27.0 27.0 27.0 27.0 93.0 93.0 93.0
Actuated g/C Ratio 0.21 0.21 0.21 0.21 0.72 0.72 0.72
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 195 387 329 277 1268 1656 1132
v/s Ratio Prot 0.06
v/s Ratio Perm 0.22 c0.27 0.17 c0.79 0.42 0.08
v/c Ratio 1.06 0.31 1.28 0.83 1.81dl 0.59 0.12
Uniform Delay, d1 51.5 43.6 51.5 49.4 18.5 9.1 5.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 81.7 0.5 146.8 19.0 57.3 1.6 0.2
Delay (s) 133.2 44.1 198.3 68.3 75.8 10.7 6.0
Level of Service F D F E E B A
Approach Delay (s) 163.3 68.3 75.8 9.9
Approach LOS F E E A

Intersection Summary
HCM Average Control Delay 76.2 HCM Level of Service E
HCM Volume to Capacity ratio 1.14
Actuated Cycle Length (s) 130.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 96.6% ICU Level of Service F
Analysis Period (min) 15
dl    Defacto Left Lane.  Recode with 1 though lane as a left lane.
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 5 1190 70 130 770 20 100 90 350 10 70 10
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 5 1293 76 141 837 22 109 98 380 11 76 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 859 1370 2092 2484 685 2217 2511 429
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 859 1370 2092 2484 685 2217 2511 429
tC, single (s) 4.1 4.1 7.5 6.5 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 72 0 0 3 0 0 98
cM capacity (veh/h) 791 497 0 21 391 0 20 580

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 NB 2 SB 1
Volume Total 5 862 507 141 558 301 109 478 98
Volume Left 5 0 0 141 0 0 109 0 11
Volume Right 0 0 76 0 0 22 0 380 11
cSH 791 1700 1700 497 1700 1700 0 84 0
Volume to Capacity 0.01 0.51 0.30 0.28 0.33 0.18 Err 5.71 Err
Queue Length 95th (ft) 1 0 0 29 0 0 Err Err Err
Control Delay (s) 9.6 0.0 0.0 15.1 0.0 0.0 Err Err Err
Lane LOS A C F F F
Approach Delay (s) 0.0 2.1 Err Err
Approach LOS F F

Intersection Summary
Average Delay Err
Intersection Capacity Utilization 78.6% ICU Level of Service D
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis
23: Sante Fe & Moonlight Rd 11/19/2009 

Gardner Transportation Master Plan Synchro 7 -  Report
2030 Base - AM Peak Hour Page 23

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 200 30 430 390 20 100
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.85 0.93 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1568 3270 1805 3312
Flt Permitted 0.95 1.00 1.00 0.30 1.00
Satd. Flow (perm) 1770 1568 3270 569 3312
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 217 33 467 424 22 109
RTOR Reduction (vph) 0 26 192 0 0 0
Lane Group Flow (vph) 217 7 699 0 22 109
Heavy Vehicles (%) 2% 3% 3% 2% 0% 9%
Turn Type Perm Perm
Protected Phases 6 8 4
Permitted Phases 6 4
Actuated Green, G (s) 8.1 8.1 21.9 21.9 21.9
Effective Green, g (s) 8.1 8.1 21.9 21.9 21.9
Actuated g/C Ratio 0.20 0.20 0.55 0.55 0.55
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 358 318 1790 312 1813
v/s Ratio Prot c0.12 c0.21 0.03
v/s Ratio Perm 0.00 0.04
v/c Ratio 0.61 0.02 0.39 0.07 0.06
Uniform Delay, d1 14.5 12.8 5.2 4.3 4.2
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 2.9 0.0 0.6 0.4 0.1
Delay (s) 17.4 12.8 5.9 4.7 4.3
Level of Service B B A A A
Approach Delay (s) 16.8 5.9 4.4
Approach LOS B A A

Intersection Summary
HCM Average Control Delay 7.8 HCM Level of Service A
HCM Volume to Capacity ratio 0.45
Actuated Cycle Length (s) 40.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 43.8% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis
24: 191st Street & Waverly Road 11/19/2009 

Gardner Transportation Master Plan Synchro 7 -  Report
2030 Base - AM Peak Hour Page 24

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 70 280 50 5 250 0 50 50 5 0 20 70
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 76 304 54 5 272 0 54 54 5 0 22 76
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 272 359 853 766 332 799 793 272
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 272 359 853 766 332 799 793 272
tC, single (s) 4.4 4.3 7.5 6.6 6.2 7.1 6.8 6.4
tC, 2 stage (s)
tF (s) 2.5 2.4 3.9 4.1 3.3 3.5 4.3 3.4
p0 queue free % 93 100 71 82 99 100 92 90
cM capacity (veh/h) 1151 1107 190 301 715 248 265 734

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 435 277 114 98
Volume Left 76 5 54 0
Volume Right 54 0 5 76
cSH 1151 1107 241 527
Volume to Capacity 0.07 0.00 0.47 0.19
Queue Length 95th (ft) 5 0 59 17
Control Delay (s) 2.0 0.2 32.8 13.4
Lane LOS A A D B
Approach Delay (s) 2.0 0.2 32.8 13.4
Approach LOS D B

Intersection Summary
Average Delay 6.5
Intersection Capacity Utilization 57.4% ICU Level of Service B
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
25: E 191st Street & Gardner Rd 11/19/2009 
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 20 240 360 10 100 160
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 22 261 391 11 109 174
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 220
pX, platoon unblocked
vC, conflicting volume 788 397 402
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 788 397 402
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 93 60 91
cM capacity (veh/h) 329 653 1156

Direction, Lane # WB 1 NB 1 SB 1
Volume Total 283 402 283
Volume Left 22 0 109
Volume Right 261 11 0
cSH 607 1700 1156
Volume to Capacity 0.47 0.24 0.09
Queue Length 95th (ft) 62 0 8
Control Delay (s) 16.0 0.0 3.8
Lane LOS C A
Approach Delay (s) 16.0 0.0 3.8
Approach LOS C

Intersection Summary
Average Delay 5.8
Intersection Capacity Utilization 59.5% ICU Level of Service B
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
1: 167th & Center Rd 11/19/2009 

Gardner Transportation Master Plan Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 70 340 50 230 740 120 40 260 110 90 270 70
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 76 370 54 250 804 130 43 283 120 98 293 76
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1391 978 293 1098 935 283 370 402
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1391 978 293 1098 935 283 370 402
tC, single (s) 7.1 6.5 6.3 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.4 3.5 4.0 3.3 2.2 2.2
p0 queue free % 0 0 93 0 0 83 96 92
cM capacity (veh/h) 0 221 727 0 234 752 1183 1156

Direction, Lane # EB 1 EB 2 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2
Volume Total 76 424 250 935 326 120 391 76
Volume Left 76 0 250 0 43 0 98 0
Volume Right 0 54 0 130 0 120 0 76
cSH 0 242 0 259 1183 1700 1156 1700
Volume to Capacity Err 1.75 Err 3.61 0.04 0.07 0.08 0.04
Queue Length 95th (ft) Err 708 Err Err 3 0 7 0
Control Delay (s) Err 388.5 Err Err 1.4 0.0 2.7 0.0
Lane LOS F F F F A A
Approach Delay (s) Err Err 1.0 2.3
Approach LOS F F

Intersection Summary
Average Delay Err
Intersection Capacity Utilization 98.5% ICU Level of Service F
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis
2: 167th & Moonlight Road 11/19/2009 

Gardner Transportation Master Plan Synchro 7 -  Report
2030 Base - PM Peak Hour Page 2

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (veh/h) 120 300 420 250 510 510
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 130 326 457 272 554 554
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1880 554 1109
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1880 554 1109
tC, single (s) 7.0 7.0 4.1
tC, 2 stage (s)
tF (s) 3.6 3.3 2.2
p0 queue free % 0 30 27
cM capacity (veh/h) 16 468 626

Direction, Lane # EB 1 EB 2 NB 1 NB 2 NB 3 SB 1 SB 2
Volume Total 130 326 457 136 136 370 739
Volume Left 130 0 457 0 0 0 0
Volume Right 0 326 0 0 0 0 554
cSH 16 468 626 1700 1700 1700 1700
Volume to Capacity 8.23 0.70 0.73 0.08 0.08 0.22 0.43
Queue Length 95th (ft) Err 133 156 0 0 0 0
Control Delay (s) Err 28.5 24.7 0.0 0.0 0.0 0.0
Lane LOS F D C
Approach Delay (s) 2877.2 15.5 0.0
Approach LOS F

Intersection Summary
Average Delay 577.6
Intersection Capacity Utilization 70.4% ICU Level of Service C
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis
3: Madison & Waverly 11/19/2009 

Gardner Transportation Master Plan Synchro 7 -  Report
2030 Base - PM Peak Hour Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 60 50 0 60 170 30 5 190 30 40 210 90
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 65 54 0 65 185 33 5 207 33 43 228 98
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 723 614 277 625 647 223 326 239
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 723 614 277 625 647 223 326 239
tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)
tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2
p0 queue free % 67 86 100 81 51 96 100 97
cM capacity (veh/h) 196 392 766 345 375 814 1245 1322

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1
Volume Total 120 65 217 245 370
Volume Left 65 65 0 5 43
Volume Right 0 0 33 33 98
cSH 253 345 408 1245 1322
Volume to Capacity 0.47 0.19 0.53 0.00 0.03
Queue Length 95th (ft) 59 17 76 0 3
Control Delay (s) 31.3 17.8 23.4 0.2 1.2
Lane LOS D C C A A
Approach Delay (s) 31.3 22.1 0.2 1.2
Approach LOS D C

Intersection Summary
Average Delay 10.3
Intersection Capacity Utilization 60.9% ICU Level of Service B
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis
4: Madison & Center 11/19/2009 

Gardner Transportation Master Plan Synchro 7 -  Report
2030 Base - PM Peak Hour Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 40 160 120 60 350 120 160 370 50 70 380 50
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.96 1.00 0.98 1.00 0.98
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1752 1863 1583 1770 1792 1770 1814 1787 1799
Flt Permitted 0.29 1.00 1.00 0.65 1.00 0.38 1.00 0.39 1.00
Satd. Flow (perm) 535 1863 1583 1206 1792 709 1814 735 1799
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 43 174 130 65 380 130 174 402 54 76 413 54
RTOR Reduction (vph) 0 0 81 0 34 0 0 11 0 0 11 0
Lane Group Flow (vph) 43 174 49 65 476 0 174 445 0 76 456 0
Heavy Vehicles (%) 3% 2% 2% 2% 2% 2% 2% 3% 2% 1% 4% 2%
Turn Type Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 6
Actuated Green, G (s) 13.8 13.8 13.8 13.8 13.8 17.7 17.7 17.7 17.7
Effective Green, g (s) 13.8 13.8 13.8 13.8 13.8 17.7 17.7 17.7 17.7
Actuated g/C Ratio 0.38 0.38 0.38 0.38 0.38 0.48 0.48 0.48 0.48
Clearance Time (s) 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 202 704 599 456 678 344 880 356 872
v/s Ratio Prot 0.09 c0.27 0.25 c0.25
v/s Ratio Perm 0.08 0.03 0.05 0.25 0.10
v/c Ratio 0.21 0.25 0.08 0.14 0.70 0.51 0.51 0.21 0.52
Uniform Delay, d1 7.7 7.8 7.3 7.5 9.6 6.4 6.4 5.4 6.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 0.2 0.1 0.1 3.3 5.2 2.1 1.4 2.2
Delay (s) 8.2 8.0 7.3 7.6 12.9 11.6 8.5 6.8 8.7
Level of Service A A A A B B A A A
Approach Delay (s) 7.8 12.3 9.4 8.5
Approach LOS A B A A

Intersection Summary
HCM Average Control Delay 9.7 HCM Level of Service A
HCM Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 36.5 Sum of lost time (s) 5.0
Intersection Capacity Utilization 74.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 50 210 510 730 730 90
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95
Frt 1.00 0.85 1.00 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1583 1770 3539 3481
Flt Permitted 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 1583 1770 3539 3481
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 54 228 554 793 793 98
RTOR Reduction (vph) 0 203 0 0 11 0
Lane Group Flow (vph) 54 25 554 793 880 0
Turn Type Perm Prot
Protected Phases 4 5 2 6
Permitted Phases 4
Actuated Green, G (s) 8.7 8.7 29.4 61.3 26.9
Effective Green, g (s) 8.7 8.7 29.4 61.3 26.9
Actuated g/C Ratio 0.11 0.11 0.37 0.77 0.34
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 192 172 650 2712 1170
v/s Ratio Prot c0.03 c0.31 0.22 c0.25
v/s Ratio Perm 0.02
v/c Ratio 0.28 0.14 0.85 0.29 0.75
Uniform Delay, d1 32.8 32.3 23.3 2.8 23.6
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.8 0.4 10.5 0.3 4.5
Delay (s) 33.6 32.7 33.8 3.1 28.1
Level of Service C C C A C
Approach Delay (s) 32.8 15.7 28.1
Approach LOS C B C

Intersection Summary
HCM Average Control Delay 22.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 69.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis
6: 175th Street & Waverly Road 11/19/2009 

Gardner Transportation Master Plan Synchro 7 -  Report
2030 Base - PM Peak Hour Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 40 390 70 5 650 120 70 240 5 60 160 50
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 0.98 0.98 1.00 1.00 0.98
Flt Protected 1.00 1.00 0.95 1.00 0.99
Satd. Flow (prot) 1787 1794 1736 1858 1796
Flt Permitted 0.90 1.00 0.53 1.00 0.82
Satd. Flow (perm) 1620 1790 965 1858 1491
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 43 424 76 5 707 130 76 261 5 65 174 54
RTOR Reduction (vph) 0 11 0 0 12 0 0 1 0 0 15 0
Lane Group Flow (vph) 0 532 0 0 830 0 76 265 0 0 278 0
Heavy Vehicles (%) 3% 4% 4% 0% 4% 2% 4% 2% 0% 2% 2% 2%
Turn Type Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 26.5 26.5 12.9 12.9 12.9
Effective Green, g (s) 26.5 26.5 12.9 12.9 12.9
Actuated g/C Ratio 0.54 0.54 0.26 0.26 0.26
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 869 960 252 485 389
v/s Ratio Prot 0.14
v/s Ratio Perm 0.33 c0.46 0.08 c0.19
v/c Ratio 0.61 0.86 0.30 0.55 0.72
Uniform Delay, d1 7.9 9.9 14.6 15.7 16.6
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.3 8.2 0.7 1.3 6.1
Delay (s) 9.2 18.1 15.3 17.0 22.7
Level of Service A B B B C
Approach Delay (s) 9.2 18.1 16.6 22.7
Approach LOS A B B C

Intersection Summary
HCM Average Control Delay 16.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 49.4 Sum of lost time (s) 10.0
Intersection Capacity Utilization 93.6% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis
7: US 56 & 175th Street 11/19/2009 

Gardner Transportation Master Plan Synchro 7 -  Report
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Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Volume (veh/h) 20 280 415 880 560 10
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 22 304 451 957 609 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1408 1125 704
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1408 1125 704
tC, single (s) 4.1 6.8 6.9
tC, 2 stage (s)
tF (s) 2.2 3.5 3.3
p0 queue free % 96 0 97
cM capacity (veh/h) 491 190 384

Direction, Lane # EB 1 EB 2 WB 1 WB 2 SB 1
Volume Total 123 203 301 1107 11
Volume Left 22 0 0 0 0
Volume Right 0 0 0 957 11
cSH 491 1700 1700 1700 384
Volume to Capacity 0.04 0.12 0.18 0.65 0.03
Queue Length 95th (ft) 3 0 0 0 2
Control Delay (s) 2.7 0.0 0.0 0.0 14.6
Lane LOS A B
Approach Delay (s) 1.0 0.0 Err
Approach LOS F

Intersection Summary
Average Delay Err
Intersection Capacity Utilization Err% ICU Level of Service H
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis
8: US 56 & Gardner Road 11/19/2009 

Gardner Transportation Master Plan Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 80 640 110 260 1050 290 130 400 170 200 410 70
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.9 5.9 5.9 5.8 5.8 5.8 5.8
Lane Util. Factor 0.95 0.95 1.00 1.00 1.00 1.00 1.00
Frt 0.98 1.00 0.85 1.00 0.96 1.00 0.98
Flt Protected 1.00 0.99 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 3215 3398 1583 1770 1757 1752 1794
Flt Permitted 0.62 0.62 1.00 0.30 1.00 0.30 1.00
Satd. Flow (perm) 1991 2113 1583 564 1757 559 1794
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 87 696 120 283 1141 315 141 435 185 217 446 76
RTOR Reduction (vph) 0 24 0 0 0 62 0 31 0 0 13 0
Lane Group Flow (vph) 0 879 0 0 1424 253 141 589 0 217 509 0
Heavy Vehicles (%) 8% 11% 2% 2% 6% 2% 2% 3% 4% 3% 3% 7%
Turn Type Perm Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 6 8 4
Actuated Green, G (s) 25.1 25.1 25.1 13.2 13.2 13.2 13.2
Effective Green, g (s) 25.1 25.1 25.1 13.2 13.2 13.2 13.2
Actuated g/C Ratio 0.50 0.50 0.50 0.26 0.26 0.26 0.26
Clearance Time (s) 5.9 5.9 5.9 5.8 5.8 5.8 5.8
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 999 1061 795 149 464 148 474
v/s Ratio Prot 0.34 0.28
v/s Ratio Perm 0.44 c0.67 0.16 0.25 c0.39
v/c Ratio 0.88 1.34 0.32 0.95 1.27 1.47 1.07
Uniform Delay, d1 11.1 12.4 7.4 18.1 18.4 18.4 18.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 10.9 160.3 1.1 57.2 137.4 242.8 62.9
Delay (s) 22.0 172.8 8.4 75.2 155.8 261.2 81.3
Level of Service C F A E F F F
Approach Delay (s) 22.0 143.0 140.9 134.1
Approach LOS C F F F

Intersection Summary
HCM Average Control Delay 114.7 HCM Level of Service F
HCM Volume to Capacity ratio 1.39
Actuated Cycle Length (s) 50.0 Sum of lost time (s) 11.7
Intersection Capacity Utilization 122.1% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 10 800 30 50 1270 70 20 10 50 80 10 40
Ideal Flow (vphpl) 1900 2000 1900 1900 2000 1900 1900 2000 1900 1900 2000 1900
Total Lost time (s) 5.0 5.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00
Frt 0.99 0.99 0.92 0.96
Flt Protected 1.00 1.00 0.99 0.97
Satd. Flow (prot) 3506 3628 1765 1810
Flt Permitted 0.93 0.89 0.92 0.81
Satd. Flow (perm) 3271 3221 1647 1519
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 11 870 33 54 1380 76 22 11 54 87 11 43
RTOR Reduction (vph) 0 2 0 0 3 0 0 46 0 0 20 0
Lane Group Flow (vph) 0 912 0 0 1507 0 0 41 0 0 121 0
Heavy Vehicles (%) 0% 8% 3% 2% 4% 1% 5% 0% 2% 3% 0% 3%
Turn Type Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 46.3 46.3 9.7 9.7
Effective Green, g (s) 46.3 46.3 9.7 9.7
Actuated g/C Ratio 0.71 0.71 0.15 0.15
Clearance Time (s) 5.0 5.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2330 2294 246 227
v/s Ratio Prot
v/s Ratio Perm 0.28 c0.47 0.02 c0.08
v/c Ratio 0.39 0.66 0.17 0.53
Uniform Delay, d1 3.7 5.1 24.1 25.5
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.5 0.7 0.3 2.4
Delay (s) 4.2 5.7 24.4 27.9
Level of Service A A C C
Approach Delay (s) 4.2 5.7 24.4 27.9
Approach LOS A A C C

Intersection Summary
HCM Average Control Delay 7.0 HCM Level of Service A
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 65.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 87.2% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis
10: US 56 & Mulberry 11/19/2009 

Gardner Transportation Master Plan Synchro 7 -  Report
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 10 850 10 30 1340 40 10 5 20 40 10 20
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 4.0 4.0
Lane Util. Factor 0.95 0.95 1.00 1.00
Frt 1.00 1.00 0.92 0.96
Flt Protected 1.00 1.00 0.99 0.97
Satd. Flow (prot) 3371 3454 1678 1746
Flt Permitted 0.93 0.92 0.92 0.87
Satd. Flow (perm) 3148 3193 1558 1562
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 11 924 11 33 1457 43 11 5 22 43 11 22
RTOR Reduction (vph) 0 1 0 0 4 0 0 20 0 0 20 0
Lane Group Flow (vph) 0 945 0 0 1529 0 0 18 0 0 56 0
Heavy Vehicles (%) 0% 7% 0% 3% 4% 3% 0% 0% 5% 3% 0% 0%
Turn Type Perm Perm Perm Perm
Protected Phases 2 6 8 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 32.4 32.4 3.6 3.6
Effective Green, g (s) 32.4 32.4 3.6 3.6
Actuated g/C Ratio 0.72 0.72 0.08 0.08
Clearance Time (s) 5.0 5.0 4.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2267 2299 125 125
v/s Ratio Prot
v/s Ratio Perm 0.30 c0.48 0.01 c0.04
v/c Ratio 0.42 0.67 0.14 0.45
Uniform Delay, d1 2.5 3.4 19.3 19.7
Progression Factor 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 0.7 0.5 2.5
Delay (s) 3.1 4.1 19.8 22.3
Level of Service A A B C
Approach Delay (s) 3.1 4.1 19.8 22.3
Approach LOS A A B C

Intersection Summary
HCM Average Control Delay 4.5 HCM Level of Service A
HCM Volume to Capacity ratio 0.64
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 9.0
Intersection Capacity Utilization 74.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis
11: US 56 & Moonlight Road 11/19/2009 
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 140 700 260 260 1510 1040 170 200 60 740 250 130
Ideal Flow (vphpl) 1900 2000 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.5 6.5 6.5 5.5 6.5 6.5 5.5 5.5 5.5 5.5 5.5
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.97 0.95
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.95
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1736 3486 1583 1770 3471 1583 1770 3539 1583 3433 3325
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1736 3486 1583 1770 3471 1583 1770 3539 1583 3433 3325
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 152 761 283 283 1641 1130 185 217 65 804 272 141
RTOR Reduction (vph) 0 0 178 0 0 334 0 0 61 0 44 0
Lane Group Flow (vph) 152 761 105 283 1641 796 185 217 4 804 369 0
Heavy Vehicles (%) 4% 9% 2% 2% 4% 2% 2% 2% 2% 2% 2% 5%
Turn Type Prot Perm Prot Perm Prot Perm Prot
Protected Phases 5 2 1 6 3 8 7 4
Permitted Phases 2 6 8
Actuated Green, G (s) 12.9 55.8 55.8 28.2 71.1 71.1 18.5 9.5 9.5 33.5 24.5
Effective Green, g (s) 12.9 55.8 55.8 28.2 71.1 71.1 18.5 9.5 9.5 33.5 24.5
Actuated g/C Ratio 0.09 0.37 0.37 0.19 0.47 0.47 0.12 0.06 0.06 0.22 0.16
Clearance Time (s) 5.5 6.5 6.5 5.5 6.5 6.5 5.5 5.5 5.5 5.5 5.5
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Lane Grp Cap (vph) 149 1297 589 333 1645 750 218 224 100 767 543
v/s Ratio Prot 0.09 0.22 c0.16 0.47 0.10 c0.06 c0.23 0.11
v/s Ratio Perm 0.07 c0.50 0.00
v/c Ratio 1.02 0.59 0.18 0.85 1.00 1.06 0.85 0.97 0.04 1.05 0.68
Uniform Delay, d1 68.5 37.8 31.7 58.9 39.4 39.5 64.4 70.1 66.0 58.2 59.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 79.1 1.9 0.7 17.3 21.6 50.4 24.3 50.4 0.1 45.9 2.8
Delay (s) 147.7 39.8 32.3 76.2 61.0 89.8 88.7 120.5 66.0 104.1 61.9
Level of Service F D C E E F F F E F E
Approach Delay (s) 51.7 73.1 100.3 89.8
Approach LOS D E F F

Intersection Summary
HCM Average Control Delay 74.3 HCM Level of Service E
HCM Volume to Capacity ratio 1.05
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 23.0
Intersection Capacity Utilization 96.4% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis
12: Old US 56 & US 56 11/19/2009 
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Movement NWL NWR NET NER SWL SWT
Lane Configurations
Volume (vph) 340 300 1210 210 130 2380
Ideal Flow (vphpl) 1900 1900 2000 1900 1900 2000
Total Lost time (s) 5.0 5.0 5.0 5.0 4.0 6.0
Lane Util. Factor 1.00 1.00 0.95 1.00 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1703 1568 3619 1482 1770 3689
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1703 1568 3619 1482 1770 3689
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 370 326 1315 228 141 2587
RTOR Reduction (vph) 0 224 0 135 0 0
Lane Group Flow (vph) 370 103 1315 93 141 2587
Heavy Vehicles (%) 6% 3% 5% 9% 2% 3%
Turn Type Perm Prot Prot
Protected Phases 8! 2 2 1 6 8!
Permitted Phases 8
Actuated Green, G (s) 15.0 15.0 24.6 24.6 6.4 60.0
Effective Green, g (s) 15.0 15.0 24.6 24.6 6.4 55.0
Actuated g/C Ratio 0.25 0.25 0.41 0.41 0.11 0.92
Clearance Time (s) 5.0 5.0 5.0 5.0 4.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 426 392 1484 608 189 3382
v/s Ratio Prot 0.22 0.36 0.06 0.08 c0.70
v/s Ratio Perm 0.07
v/c Ratio 0.87 0.26 0.89 0.15 0.75 0.76
Uniform Delay, d1 21.6 18.1 16.4 11.1 26.0 0.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 16.9 0.4 8.1 0.5 14.8 1.1
Delay (s) 38.4 18.4 24.5 11.7 40.8 1.8
Level of Service D B C B D A
Approach Delay (s) 29.0 22.6 3.8
Approach LOS C C A

Intersection Summary
HCM Average Control Delay 13.2 HCM Level of Service B
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 6.0
Intersection Capacity Utilization 90.5% ICU Level of Service E
Analysis Period (min) 15
!    Phase conflict between lane groups.
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
13: US-56 & Cedar Niles 11/19/2009 
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 80 1990 280 900 1600 60 270 40 660 40 70 290
Ideal Flow (vphpl) 1900 2000 1900 1900 2000 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 6.4 6.4 4.0 6.4 6.4 5.2 5.2 5.2 5.2
Lane Util. Factor 1.00 0.95 1.00 0.97 0.95 1.00 1.00 0.88 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.85 1.00 0.88
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.96 1.00 0.95 1.00
Satd. Flow (prot) 1752 3654 1583 3433 3654 1583 1783 2787 1752 1641
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.30 1.00 0.38 1.00
Satd. Flow (perm) 1752 3654 1583 3433 3654 1583 567 2787 696 1641
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 87 2163 304 978 1739 65 293 43 717 43 76 315
RTOR Reduction (vph) 0 0 96 0 0 19 0 0 0 0 80 0
Lane Group Flow (vph) 87 2163 208 978 1739 46 0 336 717 43 311 0
Heavy Vehicles (%) 3% 4% 2% 2% 4% 2% 2% 3% 2% 3% 1% 2%
Turn Type Prot Perm Prot Perm Perm pt+ov Perm
Protected Phases 5 2 1 6 8 8 1 4
Permitted Phases 2 6 8 4
Actuated Green, G (s) 8.0 55.6 55.6 26.0 73.6 73.6 52.8 82.8 52.8 52.8
Effective Green, g (s) 8.0 55.6 55.6 26.0 73.6 73.6 52.8 78.8 52.8 52.8
Actuated g/C Ratio 0.05 0.37 0.37 0.17 0.49 0.49 0.35 0.53 0.35 0.35
Clearance Time (s) 4.0 6.4 6.4 4.0 6.4 6.4 5.2 5.2 5.2
Vehicle Extension (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lane Grp Cap (vph) 93 1354 587 595 1793 777 200 1464 245 578
v/s Ratio Prot 0.05 c0.59 c0.28 0.48 0.26 0.19
v/s Ratio Perm 0.13 0.03 c0.59 0.06
v/c Ratio 0.94 1.60 0.35 1.64 0.97 0.06 1.68 0.49 0.18 0.54
Uniform Delay, d1 70.7 47.2 34.2 62.0 37.1 20.0 48.6 22.8 33.6 38.9
Progression Factor 1.00 1.00 1.00 0.94 0.90 0.71 1.00 1.00 1.00 1.00
Incremental Delay, d2 71.1 272.4 1.7 297.1 15.0 0.1 326.8 0.1 0.1 0.5
Delay (s) 141.9 319.6 35.9 355.6 48.6 14.3 375.4 22.8 33.7 39.3
Level of Service F F D F D B F C C D
Approach Delay (s) 279.8 155.7 135.3 38.8
Approach LOS F F F D

Intersection Summary
HCM Average Control Delay 191.6 HCM Level of Service F
HCM Volume to Capacity ratio 1.64
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 15.6
Intersection Capacity Utilization 133.9% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis
14: US-56 & I-35 SB Ramps 11/19/2009 
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 2480 210 590 1280 0 0 0 0 350 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 2000 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0
Lane Util. Factor 0.91 1.00 0.95 1.00
Frt 0.99 1.00 1.00 1.00
Flt Protected 1.00 0.95 1.00 0.95
Satd. Flow (prot) 4933 1687 3725 1770
Flt Permitted 1.00 0.95 1.00 0.95
Satd. Flow (perm) 4933 1687 3725 1770
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 2696 228 641 1391 0 0 0 0 380 0 0
RTOR Reduction (vph) 0 7 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 2917 0 641 1391 0 0 0 0 380 0 0
Heavy Vehicles (%) 0% 4% 3% 7% 2% 0% 0% 0% 0% 2% 0% 4%
Turn Type Prot custom custom
Protected Phases 2 1 6 5
Permitted Phases 4 4
Actuated Green, G (s) 67.0 42.0 114.0 26.0
Effective Green, g (s) 67.0 42.0 114.0 26.0
Actuated g/C Ratio 0.45 0.28 0.76 0.17
Clearance Time (s) 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2203 472 2831 307
v/s Ratio Prot c0.59 c0.38 0.37
v/s Ratio Perm c0.21
v/c Ratio 1.32 1.36 0.49 1.24
Uniform Delay, d1 41.5 54.0 6.9 62.0
Progression Factor 0.56 1.00 1.00 1.00
Incremental Delay, d2 146.2 174.5 0.6 131.8
Delay (s) 169.5 228.5 7.5 193.8
Level of Service F F A F
Approach Delay (s) 169.5 77.2 0.0 193.8
Approach LOS F E A F

Intersection Summary
HCM Average Control Delay 136.1 HCM Level of Service F
HCM Volume to Capacity ratio 1.32
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 116.3% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis
15: US-56 & I-35 NB Ramps 11/19/2009 
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1710 0 0 1800 660 90 0 260 0 0 0
Ideal Flow (vphpl) 1900 2000 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0
Lane Util. Factor 0.95 0.95 1.00
Frt 1.00 0.96 0.90
Flt Protected 1.00 1.00 0.99
Satd. Flow (prot) 3725 3295 1453
Flt Permitted 1.00 1.00 0.99
Satd. Flow (perm) 3725 3295 1453
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1859 0 0 1957 717 98 0 283 0 0 0
RTOR Reduction (vph) 0 0 0 0 27 0 0 27 0 0 0 0
Lane Group Flow (vph) 0 1859 0 0 2647 0 0 354 0 0 0 0
Heavy Vehicles (%) 0% 2% 0% 0% 3% 11% 8% 0% 19% 0% 0% 0%
Turn Type Perm
Protected Phases 2 6 8
Permitted Phases 8
Actuated Green, G (s) 101.0 101.0 29.0
Effective Green, g (s) 101.0 101.0 29.0
Actuated g/C Ratio 0.72 0.72 0.21
Clearance Time (s) 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 2687 2377 301
v/s Ratio Prot 0.50 c0.80
v/s Ratio Perm 0.24
v/c Ratio 0.69 1.11 1.18
Uniform Delay, d1 10.8 19.5 55.5
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 1.5 57.7 108.5
Delay (s) 12.3 77.2 164.0
Level of Service B E F
Approach Delay (s) 12.3 77.2 164.0 0.0
Approach LOS B E F A

Intersection Summary
HCM Average Control Delay 59.4 HCM Level of Service E
HCM Volume to Capacity ratio 1.13
Actuated Cycle Length (s) 140.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 100.2% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis
16: 175th St & Clare Rd 11/19/2009 
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 30 1350 270 100 1720 60 210 40 20 80 80 160
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 33 1467 293 109 1870 65 228 43 22 87 87 174
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1935 1761 2902 3685 734 2929 3913 935
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1935 1761 2902 3685 734 2929 3913 935
tC, single (s) 4.6 4.1 7.5 6.6 6.9 7.6 6.6 7.1
tC, 2 stage (s)
tF (s) 2.5 2.2 3.5 4.0 3.3 3.5 4.0 3.4
p0 queue free % 85 69 0 0 94 0 0 32
cM capacity (veh/h) 217 351 0 3 367 0 2 256

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 SB 1
Volume Total 522 978 293 732 1246 65 293 348
Volume Left 33 0 0 109 0 0 228 87
Volume Right 0 0 293 0 0 65 22 174
cSH 217 1700 1700 351 1700 1700 0 0
Volume to Capacity 0.15 0.58 0.17 0.31 0.73 0.04 Err Err
Queue Length 95th (ft) 13 0 0 32 0 0 Err Err
Control Delay (s) 6.4 0.0 0.0 11.2 0.0 0.0 Err Err
Lane LOS A B F F
Approach Delay (s) 1.8 4.0 Err Err
Approach LOS F F

Intersection Summary
Average Delay Err
Intersection Capacity Utilization 135.4% ICU Level of Service H
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
17: Waverly Road & US 56 11/19/2009 
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Movement NBL NBT NBR SBL SBT SBR NEL NET NER SWL SWT SWR
Lane Configurations
Volume (veh/h) 10 210 140 20 170 40 50 160 10 160 180 50
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 11 228 152 22 185 43 54 174 11 174 196 54
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 995 886 179 1125 864 223 250 185
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 995 886 179 1125 864 223 250 185
tC, single (s) 7.1 6.5 6.4 7.2 6.5 6.3 4.1 4.3
tC, 2 stage (s)
tF (s) 3.5 4.0 3.5 3.6 4.0 3.4 2.2 2.4
p0 queue free % 84 3 81 0 23 95 96 87
cM capacity (veh/h) 69 235 821 15 240 802 1316 1294

Direction, Lane # NB 1 NB 2 SB 1 SB 2 NE 1 SW 1
Volume Total 125 266 114 136 239 424
Volume Left 11 0 22 0 54 174
Volume Right 0 152 0 43 11 54
cSH 195 397 61 309 1316 1294
Volume to Capacity 0.64 0.67 1.86 0.44 0.04 0.13
Queue Length 95th (ft) 94 118 266 54 3 12
Control Delay (s) 51.6 30.6 553.8 25.5 2.1 4.1
Lane LOS F D F D A A
Approach Delay (s) 37.3 266.7 2.1 4.1
Approach LOS E F

Intersection Summary
Average Delay 64.0
Intersection Capacity Utilization 63.6% ICU Level of Service B
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis
18: 183rd Street & Gardner Road 11/19/2009 
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 100 120 120 60 90 100 200 560 160 100 630 60
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.93 1.00 0.92 1.00 0.97 1.00 0.99
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1723 1770 1716 1770 3345 1770 3432
Flt Permitted 0.60 1.00 0.49 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1115 1723 912 1716 1770 3345 1770 3432
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 109 130 130 65 98 109 217 609 174 109 685 65
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 109 260 0 65 207 0 217 783 0 109 750 0
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 5% 2% 2% 4% 2%
Turn Type Perm Perm Prot Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8
Actuated Green, G (s) 12.4 12.4 12.4 12.4 10.1 22.7 5.3 17.9
Effective Green, g (s) 12.4 12.4 12.4 12.4 10.1 22.7 5.3 17.9
Actuated g/C Ratio 0.22 0.22 0.22 0.22 0.18 0.41 0.10 0.32
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 250 386 204 384 323 1371 169 1109
v/s Ratio Prot c0.15 0.12 c0.12 c0.23 0.06 c0.22
v/s Ratio Perm 0.10 0.07
v/c Ratio 0.44 0.67 0.32 0.54 0.67 0.57 0.64 0.68
Uniform Delay, d1 18.5 19.7 18.0 19.0 21.1 12.6 24.1 16.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.2 4.6 0.9 1.5 5.4 0.6 8.2 1.6
Delay (s) 19.7 24.2 18.9 20.4 26.5 13.2 32.3 17.9
Level of Service B C B C C B C B
Approach Delay (s) 22.9 20.1 16.1 19.7
Approach LOS C C B B

Intersection Summary
HCM Average Control Delay 18.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 55.4 Sum of lost time (s) 20.0
Intersection Capacity Utilization 66.6% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis
19: I-35 SB Ramps & Gardner Rd 11/19/2009 
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 260 0 1270 30 340 0 0 1130 250
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 4.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 1.00 1.00
Satd. Flow (prot) 1752 1538 1811 1845 1538
Flt Permitted 0.95 1.00 0.58 1.00 1.00
Satd. Flow (perm) 1752 1538 1061 1845 1538
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 283 0 1380 33 370 0 0 1228 272
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 76
Lane Group Flow (vph) 0 0 0 283 0 1380 0 403 0 0 1228 196
Heavy Vehicles (%) 0% 0% 0% 3% 0% 5% 10% 4% 0% 0% 3% 5%
Turn Type Prot Free Perm Perm
Protected Phases 3 2 6
Permitted Phases Free 2 6
Actuated Green, G (s) 15.0 90.0 65.0 65.0 65.0
Effective Green, g (s) 15.0 90.0 65.0 65.0 65.0
Actuated g/C Ratio 0.17 1.00 0.72 0.72 0.72
Clearance Time (s) 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 292 1538 766 1333 1111
v/s Ratio Prot 0.16 0.67
v/s Ratio Perm c0.90 0.38 0.13
v/c Ratio 0.97 0.90 0.53 0.92 0.18
Uniform Delay, d1 37.3 0.0 5.6 10.4 4.0
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 43.7 8.6 2.6 11.8 0.3
Delay (s) 81.0 8.6 8.2 22.2 4.3
Level of Service F A A C A
Approach Delay (s) 0.0 20.9 8.2 19.0
Approach LOS A C A B

Intersection Summary
HCM Average Control Delay 18.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.90
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 0.0
Intersection Capacity Utilization 81.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis
20: I-35 NB Ramps & Gardner Rd 11/19/2009 
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 50 0 20 0 0 0 0 300 110 820 570 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00
Frt 0.96 0.96 1.00
Flt Protected 0.97 1.00 0.97
Satd. Flow (prot) 1624 1768 1769
Flt Permitted 0.97 1.00 0.59
Satd. Flow (perm) 1624 1768 1069
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 54 0 22 0 0 0 0 326 120 891 620 0
RTOR Reduction (vph) 0 10 0 0 0 0 0 9 0 0 0 0
Lane Group Flow (vph) 0 66 0 0 0 0 0 437 0 0 1511 0
Heavy Vehicles (%) 10% 0% 5% 0% 0% 0% 0% 3% 5% 6% 2% 0%
Turn Type Perm Perm
Protected Phases 4 2 6
Permitted Phases 4 6
Actuated Green, G (s) 7.0 133.0 133.0
Effective Green, g (s) 7.0 133.0 133.0
Actuated g/C Ratio 0.05 0.89 0.89
Clearance Time (s) 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 76 1568 948
v/s Ratio Prot 0.25
v/s Ratio Perm 0.04 c1.41
v/c Ratio 0.87 0.28 1.59
Uniform Delay, d1 71.1 1.3 8.5
Progression Factor 1.00 1.00 1.00
Incremental Delay, d2 62.2 0.4 272.2
Delay (s) 133.3 1.7 280.7
Level of Service F A F
Approach Delay (s) 133.3 0.0 1.7 280.7
Approach LOS F A A F

Intersection Summary
HCM Average Control Delay 214.0 HCM Level of Service F
HCM Volume to Capacity ratio 1.56
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 116.2% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 190 100 580 120 80 70 540 960 110 60 680 230
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 0.95 0.95 1.00
Frt 1.00 1.00 0.85 0.96 0.99 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.98 0.98 1.00 1.00
Satd. Flow (prot) 1770 1863 1583 1758 3425 3493 1583
Flt Permitted 0.48 1.00 1.00 0.73 0.57 0.60 1.00
Satd. Flow (perm) 894 1863 1583 1308 1991 2100 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 207 109 630 130 87 76 587 1043 120 65 739 250
RTOR Reduction (vph) 0 0 241 0 8 0 0 4 0 0 0 65
Lane Group Flow (vph) 207 109 389 0 285 0 0 1746 0 0 804 185
Heavy Vehicles (%) 2% 2% 2% 2% 3% 1% 2% 3% 2% 2% 3% 2%
Turn Type Perm Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 6 6
Actuated Green, G (s) 29.0 29.0 29.0 29.0 111.0 111.0 111.0
Effective Green, g (s) 29.0 29.0 29.0 29.0 111.0 111.0 111.0
Actuated g/C Ratio 0.19 0.19 0.19 0.19 0.74 0.74 0.74
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 173 360 306 253 1473 1554 1171
v/s Ratio Prot 0.06
v/s Ratio Perm 0.23 c0.25 0.22 c0.88 0.38 0.12
v/c Ratio 1.20 0.30 1.27 1.13 1.30dl 0.52 0.16
Uniform Delay, d1 60.5 51.8 60.5 60.5 19.5 8.2 5.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 131.2 0.5 145.0 94.8 90.7 1.2 0.3
Delay (s) 191.7 52.3 205.5 155.3 110.2 9.4 6.0
Level of Service F D F F F A A
Approach Delay (s) 184.8 155.3 110.2 8.6
Approach LOS F F F A

Intersection Summary
HCM Average Control Delay 104.4 HCM Level of Service F
HCM Volume to Capacity ratio 1.20
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 100.6% ICU Level of Service G
Analysis Period (min) 15
dl    Defacto Left Lane.  Recode with 1 though lane as a left lane.
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis
22: US 56 & White Dr 11/19/2009 
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 10 790 120 380 1230 40 70 80 170 10 110 10
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 11 859 130 413 1337 43 76 87 185 11 120 11
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 1380 989 2511 3152 495 2864 3196 690
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1380 989 2511 3152 495 2864 3196 690
tC, single (s) 4.1 4.1 7.5 6.6 6.9 7.5 6.5 6.9
tC, 2 stage (s)
tF (s) 2.2 2.2 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 98 41 0 0 64 0 0 97
cM capacity (veh/h) 503 695 0 4 520 0 4 392

Direction, Lane # EB 1 EB 2 EB 3 WB 1 WB 2 WB 3 NB 1 NB 2 SB 1
Volume Total 11 572 417 413 891 489 76 272 141
Volume Left 11 0 0 413 0 0 76 0 11
Volume Right 0 0 130 0 0 43 0 185 11
cSH 503 1700 1700 695 1700 1700 0 13 0
Volume to Capacity 0.02 0.34 0.25 0.59 0.52 0.29 Err 21.44 Err
Queue Length 95th (ft) 2 0 0 99 0 0 Err Err Err
Control Delay (s) 12.3 0.0 0.0 17.5 0.0 0.0 Err Err Err
Lane LOS B C F F F
Approach Delay (s) 0.1 4.0 Err Err
Approach LOS F F

Intersection Summary
Average Delay Err
Intersection Capacity Utilization 71.5% ICU Level of Service C
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis
23: Sante Fe & Moonlight Rd 11/19/2009 
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 430 20 100 220 40 440
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.85 0.90 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1615 3136 1752 3505
Flt Permitted 0.95 1.00 1.00 0.54 1.00
Satd. Flow (perm) 1770 1615 3136 1002 3505
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 467 22 109 239 43 478
RTOR Reduction (vph) 0 14 151 0 0 0
Lane Group Flow (vph) 467 8 197 0 43 478
Heavy Vehicles (%) 2% 0% 6% 2% 3% 3%
Turn Type Perm Perm
Protected Phases 6 8 4
Permitted Phases 6 4
Actuated Green, G (s) 15.2 15.2 14.8 14.8 14.8
Effective Green, g (s) 15.2 15.2 14.8 14.8 14.8
Actuated g/C Ratio 0.38 0.38 0.37 0.37 0.37
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 673 614 1160 371 1297
v/s Ratio Prot c0.26 0.06 c0.14
v/s Ratio Perm 0.01 0.04
v/c Ratio 0.69 0.01 0.17 0.12 0.37
Uniform Delay, d1 10.4 7.7 8.5 8.3 9.2
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.1 0.0 0.3 0.6 0.8
Delay (s) 13.5 7.7 8.8 8.9 10.0
Level of Service B A A A A
Approach Delay (s) 13.3 8.8 9.9
Approach LOS B A A

Intersection Summary
HCM Average Control Delay 10.8 HCM Level of Service B
HCM Volume to Capacity ratio 0.53
Actuated Cycle Length (s) 40.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 52.0% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis
24: 191st Street & Waverly Road 11/19/2009 
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 80 250 60 30 280 0 30 10 5 0 50 70
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 87 272 65 33 304 0 33 11 5 0 54 76
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 304 337 951 848 304 859 880 304
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 304 337 951 848 304 859 880 304
tC, single (s) 4.3 4.1 7.8 7.1 6.2 7.1 6.6 6.5
tC, 2 stage (s)
tF (s) 2.4 2.2 4.1 4.5 3.3 3.5 4.1 3.6
p0 queue free % 92 97 74 95 99 100 78 89
cM capacity (veh/h) 1146 1217 126 218 740 246 247 666

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 424 337 49 130
Volume Left 87 33 33 0
Volume Right 65 0 5 76
cSH 1146 1217 155 391
Volume to Capacity 0.08 0.03 0.32 0.33
Queue Length 95th (ft) 6 2 32 36
Control Delay (s) 2.4 1.0 38.7 18.8
Lane LOS A A E C
Approach Delay (s) 2.4 1.0 38.7 18.8
Approach LOS E C

Intersection Summary
Average Delay 6.0
Intersection Capacity Utilization 53.4% ICU Level of Service A
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 10 140 200 10 210 340
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 11 152 217 11 228 370
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 220
pX, platoon unblocked
vC, conflicting volume 1049 223 228
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1049 223 228
tC, single (s) 6.4 6.2 4.3
tC, 2 stage (s)
tF (s) 3.5 3.3 2.4
p0 queue free % 95 81 82
cM capacity (veh/h) 207 822 1241

Direction, Lane # WB 1 NB 1 SB 1
Volume Total 163 228 598
Volume Left 11 0 228
Volume Right 152 11 0
cSH 686 1700 1241
Volume to Capacity 0.24 0.13 0.18
Queue Length 95th (ft) 23 0 17
Control Delay (s) 11.9 0.0 4.5
Lane LOS B A
Approach Delay (s) 11.9 0.0 4.5
Approach LOS B

Intersection Summary
Average Delay 4.7
Intersection Capacity Utilization 59.9% ICU Level of Service B
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 70 710 70 160 370 80 70 270 210 100 230 60
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1687 3539 1455 1752 3438 1524 1752 1727 1524 1770 1776 1468
Flt Permitted 0.52 1.00 1.00 0.23 1.00 1.00 0.57 1.00 1.00 0.49 1.00 1.00
Satd. Flow (perm) 915 3539 1455 427 3438 1524 1047 1727 1524 920 1776 1468
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 76 772 76 174 402 87 76 293 228 109 250 65
RTOR Reduction (vph) 0 0 52 0 0 57 0 0 166 0 0 47
Lane Group Flow (vph) 76 772 24 174 402 30 76 293 62 109 250 18
Heavy Vehicles (%) 7% 2% 11% 3% 5% 6% 3% 10% 6% 2% 7% 10%
Turn Type pm+pt Perm pm+pt Perm Perm Perm Perm Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 4 8 8 2 2 6 6
Actuated Green, G (s) 19.6 15.9 15.9 22.4 17.3 17.3 13.4 13.4 13.4 13.4 13.4 13.4
Effective Green, g (s) 19.6 15.9 15.9 22.4 17.3 17.3 13.4 13.4 13.4 13.4 13.4 13.4
Actuated g/C Ratio 0.40 0.32 0.32 0.45 0.35 0.35 0.27 0.27 0.27 0.27 0.27 0.27
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 421 1139 468 330 1204 534 284 468 413 250 482 398
v/s Ratio Prot 0.01 c0.22 c0.05 0.12 c0.17 0.14
v/s Ratio Perm 0.06 0.02 0.18 0.02 0.07 0.04 0.12 0.01
v/c Ratio 0.18 0.68 0.05 0.53 0.33 0.06 0.27 0.63 0.15 0.44 0.52 0.04
Uniform Delay, d1 9.4 14.5 11.6 8.7 11.8 10.6 14.1 15.8 13.7 14.9 15.3 13.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.2 1.6 0.0 1.5 0.2 0.0 0.5 2.6 0.2 1.2 0.9 0.0
Delay (s) 9.6 16.1 11.6 10.2 12.0 10.7 14.7 18.4 13.8 16.1 16.2 13.3
Level of Service A B B B B B B B B B B B
Approach Delay (s) 15.2 11.3 16.2 15.7
Approach LOS B B B B

Intersection Summary
HCM Average Control Delay 14.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 49.4 Sum of lost time (s) 15.0
Intersection Capacity Utilization 65.2% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis
2: 167th & Moonlight Road 11/19/2009 
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 590 390 300 640 390 130
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95
Frt 1.00 0.85 1.00 1.00 0.96
Flt Protected 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1583 1752 3505 3398
Flt Permitted 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 1583 1752 3505 3398
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 641 424 326 696 424 141
RTOR Reduction (vph) 0 259 0 0 40 0
Lane Group Flow (vph) 641 165 326 696 525 0
Heavy Vehicles (%) 2% 2% 3% 3% 2% 3%
Turn Type Perm Prot
Protected Phases 4 5 2 6
Permitted Phases 4
Actuated Green, G (s) 31.1 31.1 16.6 38.9 17.3
Effective Green, g (s) 31.1 31.1 16.6 38.9 17.3
Actuated g/C Ratio 0.39 0.39 0.21 0.49 0.22
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 688 615 364 1704 735
v/s Ratio Prot c0.36 c0.19 0.20 c0.15
v/s Ratio Perm 0.10
v/c Ratio 0.93 0.27 0.90 0.41 0.71
Uniform Delay, d1 23.4 16.7 30.9 13.2 29.1
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 19.4 0.2 23.4 0.7 5.9
Delay (s) 42.9 16.9 54.2 13.9 34.9
Level of Service D B D B C
Approach Delay (s) 32.5 26.8 34.9
Approach LOS C C C

Intersection Summary
HCM Average Control Delay 30.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.86
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 76.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis
3: Madison & Waverly 11/19/2009 
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 90 150 10 20 60 50 5 230 150 210 220 60
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 98 163 11 22 65 54 5 250 163 228 239 65

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1 SB 2
Volume Total (vph) 272 22 120 418 228 304
Volume Left (vph) 98 22 0 5 228 0
Volume Right (vph) 11 0 54 163 0 65
Hadj (s) 0.08 0.76 -0.13 -0.15 0.58 -0.10
Departure Headway (s) 7.8 9.1 8.1 7.0 7.7 7.0
Degree Utilization, x 0.59 0.05 0.27 0.81 0.49 0.59
Capacity (veh/h) 427 367 406 501 453 492
Control Delay (s) 21.6 11.4 12.9 33.9 16.6 18.4
Approach Delay (s) 21.6 12.7 33.9 17.6
Approach LOS C B D C

Intersection Summary
Delay 22.9
HCM Level of Service C
Intersection Capacity Utilization 66.9% ICU Level of Service C
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis
4: Madison & Center 11/19/2009 
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 50 370 160 60 210 90 140 380 90 150 380 100
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.95 1.00 0.97 1.00 0.97
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1736 1827 1442 1719 1750 1641 1721 1736 1763
Flt Permitted 0.42 1.00 1.00 0.32 1.00 0.36 1.00 0.37 1.00
Satd. Flow (perm) 759 1827 1442 574 1750 627 1721 679 1763
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 54 402 174 65 228 98 152 413 98 163 413 109
RTOR Reduction (vph) 0 0 116 0 37 0 0 17 0 0 19 0
Lane Group Flow (vph) 54 402 58 65 289 0 152 494 0 163 503 0
Heavy Vehicles (%) 4% 4% 12% 5% 4% 3% 10% 8% 4% 4% 5% 2%
Turn Type Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 6
Actuated Green, G (s) 13.8 13.8 13.8 13.8 13.8 22.7 22.7 22.7 22.7
Effective Green, g (s) 13.8 13.8 13.8 13.8 13.8 22.7 22.7 22.7 22.7
Actuated g/C Ratio 0.33 0.33 0.33 0.33 0.33 0.55 0.55 0.55 0.55
Clearance Time (s) 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 252 608 480 191 582 343 941 371 964
v/s Ratio Prot c0.22 0.16 c0.29 0.29
v/s Ratio Perm 0.07 0.04 0.11 0.24 0.24
v/c Ratio 0.21 0.66 0.12 0.34 0.50 0.44 0.52 0.44 0.52
Uniform Delay, d1 10.0 11.8 9.6 10.4 11.1 5.6 6.0 5.6 6.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 2.7 0.1 1.1 0.7 4.1 2.1 3.7 2.0
Delay (s) 10.4 14.6 9.7 11.5 11.7 9.7 8.1 9.4 8.0
Level of Service B B A B B A A A A
Approach Delay (s) 12.9 11.7 8.4 8.3
Approach LOS B B A A

Intersection Summary
HCM Average Control Delay 10.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 41.5 Sum of lost time (s) 5.0
Intersection Capacity Utilization 70.0% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 70 450 210 800 850 120
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95
Frt 1.00 0.85 1.00 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1703 1583 1770 3374 3470
Flt Permitted 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1703 1583 1770 3374 3470
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 76 489 228 870 924 130
RTOR Reduction (vph) 0 311 0 0 17 0
Lane Group Flow (vph) 76 178 228 870 1037 0
Heavy Vehicles (%) 6% 2% 2% 7% 2% 3%
Turn Type Perm Prot
Protected Phases 4 5 2 6
Permitted Phases 4
Actuated Green, G (s) 11.0 11.0 10.8 39.0 23.2
Effective Green, g (s) 11.0 11.0 10.8 39.0 23.2
Actuated g/C Ratio 0.18 0.18 0.18 0.65 0.39
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 312 290 319 2193 1342
v/s Ratio Prot 0.04 c0.13 0.26 c0.30
v/s Ratio Perm c0.11
v/c Ratio 0.24 0.61 0.71 0.40 0.77
Uniform Delay, d1 20.9 22.5 23.2 5.0 16.1
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 3.8 7.4 0.5 4.4
Delay (s) 21.4 26.4 30.6 5.5 20.5
Level of Service C C C A C
Approach Delay (s) 25.7 10.7 20.5
Approach LOS C B C

Intersection Summary
HCM Average Control Delay 17.6 HCM Level of Service B
HCM Volume to Capacity ratio 0.72
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 63.5% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis
6: 175th Street & Waverly Road 11/19/2009 
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2030 Improved Scenario 1 (US-56) - AM Peak Hour Page 6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 80 600 60 0 350 110 50 190 5 130 220 30
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 0.99 0.97 1.00 1.00 0.99
Flt Protected 0.99 1.00 0.95 1.00 0.98
Satd. Flow (prot) 1811 1781 1736 1839 1771
Flt Permitted 0.89 1.00 0.46 1.00 0.80
Satd. Flow (perm) 1621 1781 847 1839 1440
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 87 652 65 0 380 120 54 207 5 141 239 33
RTOR Reduction (vph) 0 6 0 0 21 0 0 1 0 0 6 0
Lane Group Flow (vph) 0 798 0 0 479 0 54 211 0 0 407 0
Heavy Vehicles (%) 5% 3% 3% 0% 3% 4% 4% 3% 0% 4% 4% 8%
Turn Type Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 28.0 28.0 16.8 16.8 16.8
Effective Green, g (s) 28.0 28.0 16.8 16.8 16.8
Actuated g/C Ratio 0.51 0.51 0.31 0.31 0.31
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 828 910 260 564 441
v/s Ratio Prot 0.27 0.11
v/s Ratio Perm c0.49 0.06 c0.28
v/c Ratio 0.96 0.53 0.21 0.37 0.92
Uniform Delay, d1 12.9 9.0 14.1 14.9 18.4
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 22.7 0.6 0.4 0.4 25.0
Delay (s) 35.6 9.5 14.5 15.3 43.4
Level of Service D A B B D
Approach Delay (s) 35.6 9.5 15.1 43.4
Approach LOS D A B D

Intersection Summary
HCM Average Control Delay 27.9 HCM Level of Service C
HCM Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 54.8 Sum of lost time (s) 10.0
Intersection Capacity Utilization 112.3% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis
14: US-56 & I-35 SB Ramps 11/19/2009 

Gardner Transportation Master Plan Synchro 7 -  Report
2030 Improved Scenario 1 (US-56) - AM Peak Hour Page 14

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 2850 80 0 1560 0 0 0 0 430 0 1200
Ideal Flow (vphpl) 1900 1900 1900 1900 2000 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 4.0 5.0 5.0 5.0
Lane Util. Factor 0.91 1.00 0.91 0.97 0.88
Frt 1.00 0.85 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 5036 1282 5250 3183 2707
Flt Permitted 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 5036 1282 5250 3183 2707
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 3098 87 0 1696 0 0 0 0 467 0 1304
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 1
Lane Group Flow (vph) 0 3098 87 0 1696 0 0 0 0 467 0 1303
Heavy Vehicles (%) 0% 3% 26% 13% 4% 0% 0% 0% 0% 10% 0% 5%
Turn Type Free custom custom
Protected Phases 1 8 6
Permitted Phases Free 7 4
Actuated Green, G (s) 46.1 70.0 25.0 13.9 35.0
Effective Green, g (s) 46.1 70.0 25.0 13.9 35.0
Actuated g/C Ratio 0.66 1.00 0.36 0.20 0.50
Clearance Time (s) 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 3317 1282 1875 632 1354
v/s Ratio Prot c0.62 0.32
v/s Ratio Perm 0.07 0.15 c0.48
v/c Ratio 0.93 0.07 0.90 0.74 0.96
Uniform Delay, d1 10.6 0.0 21.4 26.3 16.9
Progression Factor 1.33 1.00 1.56 1.00 1.00
Incremental Delay, d2 1.8 0.0 4.1 4.5 16.2
Delay (s) 15.9 0.0 37.5 30.9 33.1
Level of Service B A D C C
Approach Delay (s) 15.5 37.5 0.0 32.5
Approach LOS B D A C

Intersection Summary
HCM Average Control Delay 25.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.91
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 5.0
Intersection Capacity Utilization 78.9% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis
15: US-56 & I-35 NB Ramps 11/19/2009 
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 1780 0 0 1690 830 180 5 640 0 0 0
Ideal Flow (vphpl) 1900 2000 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 0.91 0.91 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.85
Flt Protected 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 5301 5036 1568 1636 1509
Flt Permitted 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 5301 5036 1568 1636 1509
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 1935 0 0 1837 902 196 5 696 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 541 0 0 1 0 0 0
Lane Group Flow (vph) 0 1935 0 0 1837 361 0 201 695 0 0 0
Heavy Vehicles (%) 0% 3% 0% 0% 3% 3% 11% 0% 7% 0% 0% 0%
Turn Type Perm Perm Perm
Protected Phases 2 6 8
Permitted Phases 6 8 8
Actuated Green, G (s) 28.0 28.0 28.0 32.0 32.0
Effective Green, g (s) 28.0 28.0 28.0 32.0 32.0
Actuated g/C Ratio 0.40 0.40 0.40 0.46 0.46
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 2120 2014 627 748 690
v/s Ratio Prot c0.37 0.36
v/s Ratio Perm 0.23 0.12 c0.46
v/c Ratio 0.91 0.91 0.58 0.27 1.01
Uniform Delay, d1 19.8 19.8 16.4 11.8 19.0
Progression Factor 1.12 1.00 1.00 1.00 1.00
Incremental Delay, d2 3.4 7.8 3.8 0.2 36.2
Delay (s) 25.6 27.6 20.2 12.0 55.2
Level of Service C C C B E
Approach Delay (s) 25.6 25.2 45.5 0.0
Approach LOS C C D A

Intersection Summary
HCM Average Control Delay 28.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.96
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 80.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 60 1900 140 20 1680 110 410 50 50 40 20 100
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.91 1.00 1.00 0.91 1.00 0.97 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.93 1.00 0.88
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1530 4988 1583 1752 5036 1568 3433 1723 1671 1576
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1530 4988 1583 1752 5036 1568 3433 1723 1671 1576
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 65 2065 152 22 1826 120 446 54 54 43 22 109
RTOR Reduction (vph) 0 0 80 0 0 67 0 40 0 0 96 0
Lane Group Flow (vph) 65 2065 72 22 1826 53 446 68 0 43 35 0
Heavy Vehicles (%) 18% 4% 2% 3% 3% 3% 2% 2% 2% 8% 3% 6%
Turn Type Prot Perm Prot Perm Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8
Actuated Green, G (s) 5.4 40.9 40.9 2.7 38.2 38.2 12.1 18.5 4.0 10.4
Effective Green, g (s) 5.4 40.9 40.9 2.7 38.2 38.2 12.1 18.5 4.0 10.4
Actuated g/C Ratio 0.06 0.48 0.48 0.03 0.44 0.44 0.14 0.21 0.05 0.12
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 96 2369 752 55 2234 696 482 370 78 190
v/s Ratio Prot c0.04 c0.41 0.01 0.36 c0.13 c0.04 0.03 0.02
v/s Ratio Perm 0.05 0.03
v/c Ratio 0.68 0.87 0.10 0.40 0.82 0.08 0.93 0.18 0.55 0.19
Uniform Delay, d1 39.5 20.2 12.4 40.9 20.9 13.8 36.6 27.6 40.2 34.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 17.3 3.8 0.1 4.7 2.4 0.0 23.7 0.2 8.2 0.5
Delay (s) 56.8 24.1 12.5 45.6 23.3 13.8 60.2 27.9 48.3 34.5
Level of Service E C B D C B E C D C
Approach Delay (s) 24.2 23.0 53.9 37.9
Approach LOS C C D D

Intersection Summary
HCM Average Control Delay 27.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 86.1 Sum of lost time (s) 15.0
Intersection Capacity Utilization 73.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis
18: 183rd Street & Gardner Road 11/19/2009 
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 100 70 180 160 100 110 130 720 60 60 530 80
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.89 1.00 0.92 1.00 0.99 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1657 1770 1716 1770 3436 1787 3436
Flt Permitted 0.59 1.00 0.51 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1094 1657 954 1716 1770 3436 1787 3436
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 109 76 196 174 109 120 141 783 65 65 576 87
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 109 272 0 174 229 0 141 848 0 65 663 0
Heavy Vehicles (%) 2% 3% 2% 2% 2% 2% 2% 4% 2% 1% 3% 3%
Turn Type Perm Perm Prot Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8
Actuated Green, G (s) 14.0 14.0 14.0 14.0 5.1 20.1 3.6 18.6
Effective Green, g (s) 14.0 14.0 14.0 14.0 5.1 20.1 3.6 18.6
Actuated g/C Ratio 0.27 0.27 0.27 0.27 0.10 0.38 0.07 0.35
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 291 440 253 456 171 1311 122 1213
v/s Ratio Prot 0.16 0.13 c0.08 c0.25 0.04 0.19
v/s Ratio Perm 0.10 c0.18
v/c Ratio 0.37 0.62 0.69 0.50 0.82 0.65 0.53 0.55
Uniform Delay, d1 15.8 17.0 17.4 16.4 23.4 13.4 23.7 13.7
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.8 2.6 7.6 0.9 26.4 1.1 4.4 0.5
Delay (s) 16.6 19.6 24.9 17.3 49.8 14.5 28.2 14.2
Level of Service B B C B D B C B
Approach Delay (s) 18.7 20.6 19.5 15.4
Approach LOS B C B B

Intersection Summary
HCM Average Control Delay 18.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.63
Actuated Cycle Length (s) 52.7 Sum of lost time (s) 10.0
Intersection Capacity Utilization 67.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 100 0 780 10 560 0 0 1500 50
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.88 1.00 0.95 0.95
Frt 1.00 0.85 1.00 1.00 1.00
Flt Protected 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1671 2472 1805 3471 3520
Flt Permitted 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1671 2472 1805 3471 3520
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 109 0 848 11 609 0 0 1630 54
RTOR Reduction (vph) 0 0 0 0 0 465 0 0 0 0 2 0
Lane Group Flow (vph) 0 0 0 109 0 383 11 609 0 0 1682 0
Heavy Vehicles (%) 0% 0% 0% 8% 0% 15% 0% 4% 0% 0% 2% 4%
Turn Type custom custom Prot
Protected Phases 5 2 6
Permitted Phases 8 8
Actuated Green, G (s) 17.3 17.3 1.4 62.7 56.3
Effective Green, g (s) 17.3 17.3 1.4 62.7 56.3
Actuated g/C Ratio 0.19 0.19 0.02 0.70 0.63
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 321 475 28 2418 2202
v/s Ratio Prot 0.01 c0.18 c0.48
v/s Ratio Perm 0.07 c0.15
v/c Ratio 0.34 0.81 0.39 0.25 0.76
Uniform Delay, d1 31.4 34.7 43.9 5.0 12.1
Progression Factor 1.00 1.00 1.00 1.00 1.01
Incremental Delay, d2 0.6 9.6 8.9 0.3 1.0
Delay (s) 32.0 44.4 52.7 5.3 13.2
Level of Service C D D A B
Approach Delay (s) 0.0 43.0 6.1 13.2
Approach LOS A D A B

Intersection Summary
HCM Average Control Delay 20.6 HCM Level of Service C
HCM Volume to Capacity ratio 0.77
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 83.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 270 0 30 0 0 0 0 290 350 1270 330 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 0.95 0.97 1.00
Frt 1.00 0.85 0.92 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1509 3206 3433 1863
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1509 3206 3433 1863
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 293 0 33 0 0 0 0 315 380 1380 359 0
RTOR Reduction (vph) 0 27 0 0 0 0 0 280 0 0 0 0
Lane Group Flow (vph) 293 6 0 0 0 0 0 415 0 1380 359 0
Heavy Vehicles (%) 2% 0% 7% 0% 0% 0% 0% 5% 2% 2% 2% 0%
Turn Type Perm Prot
Protected Phases 4 2 1 6
Permitted Phases 4
Actuated Green, G (s) 13.0 13.0 12.1 29.9 47.0
Effective Green, g (s) 13.0 13.0 12.1 29.9 47.0
Actuated g/C Ratio 0.19 0.19 0.17 0.43 0.67
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 329 280 554 1466 1251
v/s Ratio Prot 0.00 c0.13 c0.40 0.19
v/s Ratio Perm c0.17
v/c Ratio 0.89 0.02 0.75 0.94 0.29
Uniform Delay, d1 27.8 23.3 27.5 19.2 4.7
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 24.5 0.0 9.0 12.2 0.6
Delay (s) 52.3 23.3 36.5 31.4 5.3
Level of Service D C D C A
Approach Delay (s) 49.4 0.0 36.5 26.0
Approach LOS D A D C

Intersection Summary
HCM Average Control Delay 31.4 HCM Level of Service C
HCM Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 83.0% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 170 100 600 100 70 50 630 570 130 70 840 170
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.94 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1863 1583 1770 1737 3433 3374 1583 1787 3539 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 1863 1583 1770 1737 3433 3374 1583 1787 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 185 109 652 109 76 54 685 620 141 76 913 185
RTOR Reduction (vph) 0 0 167 0 28 0 0 0 71 0 0 78
Lane Group Flow (vph) 185 109 485 109 102 0 685 620 70 76 913 107
Heavy Vehicles (%) 2% 2% 2% 2% 3% 2% 2% 7% 2% 1% 2% 2%
Turn Type Prot Over Prot Prot Perm Prot Perm
Protected Phases 7 4 5 3 8 5 2 1 6
Permitted Phases 2 6
Actuated Green, G (s) 10.4 12.0 27.0 6.4 8.0 27.0 44.7 44.7 6.9 24.6 24.6
Effective Green, g (s) 10.4 12.0 27.0 6.4 8.0 27.0 44.7 44.7 6.9 24.6 24.6
Actuated g/C Ratio 0.12 0.13 0.30 0.07 0.09 0.30 0.50 0.50 0.08 0.27 0.27
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 205 248 475 126 154 1030 1676 786 137 967 433
v/s Ratio Prot c0.10 c0.06 c0.31 0.06 c0.06 0.20 0.18 0.04 c0.26
v/s Ratio Perm 0.04 0.07
v/c Ratio 0.90 0.44 1.02 0.87 0.66 0.67 0.37 0.09 0.55 0.94 0.25
Uniform Delay, d1 39.3 35.9 31.5 41.4 39.7 27.5 14.0 11.9 40.1 32.0 25.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.11 0.76 0.26 1.00 1.00 1.00
Incremental Delay, d2 37.0 1.2 47.0 42.0 10.2 1.3 0.5 0.2 4.8 18.2 1.4
Delay (s) 76.3 37.2 78.5 83.4 49.8 32.0 11.2 3.3 44.9 50.3 26.8
Level of Service E D E F D C B A D D C
Approach Delay (s) 73.3 65.1 20.3 46.2
Approach LOS E E C D

Intersection Summary
HCM Average Control Delay 44.3 HCM Level of Service D
HCM Volume to Capacity ratio 1.00
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 25.0
Intersection Capacity Utilization 78.7% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis
22: US 56 & White Dr 12/9/2009

Gardner Transportation Master Plan Synchro 7 -  Report
2030 Improved Scenario 1 (US-56) - AM Peak Hour Page 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 5 1190 70 180 820 30 100 90 380 10 60 10
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 0.99 1.00 0.99 1.00 1.00 0.85 0.98
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.99
Satd. Flow (prot) 1805 3383 1770 3394 1770 1863 1583 1842
Flt Permitted 0.95 1.00 0.95 1.00 0.80 1.00 1.00 0.96
Satd. Flow (perm) 1805 3383 1770 3394 1488 1863 1583 1777
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 5 1293 76 196 891 33 109 98 413 11 65 11
RTOR Reduction (vph) 0 6 0 0 3 0 0 0 178 0 7 0
Lane Group Flow (vph) 5 1363 0 196 921 0 109 98 235 0 80 0
Heavy Vehicles (%) 0% 6% 3% 2% 6% 0% 2% 2% 2% 0% 1% 0%
Turn Type Prot Prot Perm Perm Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 2 2 6
Actuated Green, G (s) 1.4 32.4 9.7 40.7 12.9 12.9 12.9 12.9
Effective Green, g (s) 1.4 32.4 9.7 40.7 12.9 12.9 12.9 12.9
Actuated g/C Ratio 0.02 0.46 0.14 0.58 0.18 0.18 0.18 0.18
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 36 1566 245 1973 274 343 292 327
v/s Ratio Prot 0.00 c0.40 c0.11 0.27 0.05
v/s Ratio Perm 0.07 c0.15 0.04
v/c Ratio 0.14 0.87 0.80 0.47 0.40 0.29 0.81 0.24
Uniform Delay, d1 33.7 16.9 29.2 8.4 25.1 24.6 27.3 24.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.8 6.9 16.8 0.8 1.0 0.5 14.8 0.4
Delay (s) 35.5 23.8 46.0 9.2 26.1 25.0 42.2 24.8
Level of Service D C D A C C D C
Approach Delay (s) 23.9 15.7 36.6 24.8
Approach LOS C B D C

Intersection Summary
HCM Average Control Delay 23.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 70.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 77.0% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis
23: Sante Fe & Moonlight Rd 11/19/2009 
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 160 30 440 330 20 90
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.85 0.94 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1568 3293 1805 3312
Flt Permitted 0.95 1.00 1.00 0.33 1.00
Satd. Flow (perm) 1770 1568 3293 619 3312
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 174 33 478 359 22 98
RTOR Reduction (vph) 0 27 159 0 0 0
Lane Group Flow (vph) 174 6 678 0 22 98
Heavy Vehicles (%) 2% 3% 3% 2% 0% 9%
Turn Type Perm Perm
Protected Phases 6 8 4
Permitted Phases 6 4
Actuated Green, G (s) 7.7 7.7 22.3 22.3 22.3
Effective Green, g (s) 7.7 7.7 22.3 22.3 22.3
Actuated g/C Ratio 0.19 0.19 0.56 0.56 0.56
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 341 302 1836 345 1846
v/s Ratio Prot c0.10 c0.21 0.03
v/s Ratio Perm 0.00 0.04
v/c Ratio 0.51 0.02 0.37 0.06 0.05
Uniform Delay, d1 14.5 13.1 4.9 4.1 4.0
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.3 0.0 0.6 0.4 0.1
Delay (s) 15.8 13.1 5.5 4.4 4.1
Level of Service B B A A A
Approach Delay (s) 15.3 5.5 4.1
Approach LOS B A A

Intersection Summary
HCM Average Control Delay 7.1 HCM Level of Service A
HCM Volume to Capacity ratio 0.41
Actuated Cycle Length (s) 40.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 39.9% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis
24: 191st Street & Waverly Road 11/19/2009 
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 70 280 40 5 260 0 50 50 5 0 10 60
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 76 304 43 5 283 0 54 54 5 0 11 65
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 283 348 842 772 326 804 793 283
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 283 348 842 772 326 804 793 283
tC, single (s) 4.4 4.3 7.5 6.6 6.2 7.1 6.8 6.4
tC, 2 stage (s)
tF (s) 2.5 2.4 3.9 4.1 3.3 3.5 4.3 3.4
p0 queue free % 93 100 73 82 99 100 96 91
cM capacity (veh/h) 1140 1118 203 298 720 245 265 724

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 424 288 114 76
Volume Left 76 5 54 0
Volume Right 43 0 5 65
cSH 1140 1118 249 581
Volume to Capacity 0.07 0.00 0.46 0.13
Queue Length 95th (ft) 5 0 56 11
Control Delay (s) 2.1 0.2 31.1 12.1
Lane LOS A A D B
Approach Delay (s) 2.1 0.2 31.1 12.1
Approach LOS D B

Intersection Summary
Average Delay 6.0
Intersection Capacity Utilization 57.4% ICU Level of Service B
Analysis Period (min) 15



HCM Unsignalized Intersection Capacity Analysis
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 10 260 360 10 120 160
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 11 283 391 11 130 174
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 220
pX, platoon unblocked 0.94
vC, conflicting volume 832 397 402
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 790 397 402
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 96 57 89
cM capacity (veh/h) 302 653 1156

Direction, Lane # WB 1 NB 1 SB 1
Volume Total 293 402 304
Volume Left 11 0 130
Volume Right 283 11 0
cSH 626 1700 1156
Volume to Capacity 0.47 0.24 0.11
Queue Length 95th (ft) 62 0 10
Control Delay (s) 15.7 0.0 4.3
Lane LOS C A
Approach Delay (s) 15.7 0.0 4.3
Approach LOS C

Intersection Summary
Average Delay 5.9
Intersection Capacity Utilization 61.3% ICU Level of Service B
Analysis Period (min) 15
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 60 350 40 250 770 70 40 250 110 100 270 60
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 1.00 0.95 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1687 3539 1455 1752 3438 1524 1752 1727 1524 1770 1776 1468
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.44 1.00 1.00 0.48 1.00 1.00
Satd. Flow (perm) 1687 3539 1455 1752 3438 1524 815 1727 1524 897 1776 1468
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 65 380 43 272 837 76 43 272 120 109 293 65
RTOR Reduction (vph) 0 0 32 0 0 44 0 0 91 0 0 50
Lane Group Flow (vph) 65 380 11 272 837 32 43 272 29 109 293 15
Heavy Vehicles (%) 7% 2% 11% 3% 5% 6% 3% 10% 6% 2% 7% 10%
Turn Type Prot Perm Prot Perm Perm Perm Perm Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 4 8 2 2 6 6
Actuated Green, G (s) 3.7 14.6 14.6 12.1 23.0 23.0 13.0 13.0 13.0 13.0 13.0 13.0
Effective Green, g (s) 3.7 14.6 14.6 12.1 23.0 23.0 13.0 13.0 13.0 13.0 13.0 13.0
Actuated g/C Ratio 0.07 0.27 0.27 0.22 0.42 0.42 0.24 0.24 0.24 0.24 0.24 0.24
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 114 945 388 388 1446 641 194 410 362 213 422 349
v/s Ratio Prot 0.04 0.11 c0.16 c0.24 0.16 c0.17
v/s Ratio Perm 0.01 0.02 0.05 0.02 0.12 0.01
v/c Ratio 0.57 0.40 0.03 0.70 0.58 0.05 0.22 0.66 0.08 0.51 0.69 0.04
Uniform Delay, d1 24.7 16.5 14.8 19.6 12.1 9.4 16.8 18.9 16.2 18.1 19.0 16.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.7 0.3 0.0 5.6 0.6 0.0 0.6 4.0 0.1 2.1 4.9 0.1
Delay (s) 31.4 16.7 14.8 25.3 12.7 9.4 17.4 22.9 16.3 20.2 23.9 16.1
Level of Service C B B C B A B C B C C B
Approach Delay (s) 18.5 15.4 20.5 22.0
Approach LOS B B C C

Intersection Summary
HCM Average Control Delay 18.0 HCM Level of Service B
HCM Volume to Capacity ratio 0.61
Actuated Cycle Length (s) 54.7 Sum of lost time (s) 10.0
Intersection Capacity Utilization 63.8% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis
2: 167th & Moonlight Road 11/19/2009 
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 120 310 390 210 540 640
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95
Frt 1.00 0.85 1.00 1.00 0.92
Flt Protected 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1583 1752 3505 3234
Flt Permitted 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 1583 1752 3505 3234
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 130 337 424 228 587 696
RTOR Reduction (vph) 0 298 0 0 268 0
Lane Group Flow (vph) 130 39 424 228 1015 0
Heavy Vehicles (%) 2% 2% 3% 3% 2% 3%
Turn Type Perm Prot
Protected Phases 4 5 2 6
Permitted Phases 4
Actuated Green, G (s) 7.0 7.0 15.9 43.0 22.1
Effective Green, g (s) 7.0 7.0 15.9 43.0 22.1
Actuated g/C Ratio 0.12 0.12 0.27 0.72 0.37
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 207 185 464 2512 1191
v/s Ratio Prot c0.07 c0.24 0.07 c0.31
v/s Ratio Perm 0.02
v/c Ratio 0.63 0.21 0.91 0.09 0.85
Uniform Delay, d1 25.3 24.0 21.4 2.6 17.4
Progression Factor 1.00 1.00 1.09 0.93 1.00
Incremental Delay, d2 5.8 0.6 21.9 0.1 7.8
Delay (s) 31.1 24.6 45.2 2.5 25.2
Level of Service C C D A C
Approach Delay (s) 26.4 30.3 25.2
Approach LOS C C C

Intersection Summary
HCM Average Control Delay 26.8 HCM Level of Service C
HCM Volume to Capacity ratio 0.84
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 76.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Unsignalized Intersection Capacity Analysis
3: Madison & Waverly 11/19/2009 
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2030 Improved Scenario 1 (US-56) - PM Peak Hour Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Sign Control Stop Stop Stop Stop
Volume (vph) 60 60 0 60 170 30 5 190 30 40 240 90
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 65 65 0 65 185 33 5 207 33 43 261 98

Direction, Lane # EB 1 WB 1 WB 2 NB 1 SB 1 SB 2
Volume Total (vph) 130 65 217 245 43 359
Volume Left (vph) 65 65 0 5 43 0
Volume Right (vph) 0 0 33 33 0 98
Hadj (s) 0.13 0.76 -0.02 0.02 0.58 -0.14
Departure Headway (s) 7.3 7.6 6.8 6.7 7.0 6.2
Degree Utilization, x 0.26 0.14 0.41 0.45 0.08 0.62
Capacity (veh/h) 433 442 487 504 491 550
Control Delay (s) 12.9 10.6 13.2 15.1 9.4 17.7
Approach Delay (s) 12.9 12.6 15.1 16.8
Approach LOS B B C C

Intersection Summary
Delay 14.8
HCM Level of Service B
Intersection Capacity Utilization 52.2% ICU Level of Service A
Analysis Period (min) 15

HCM Signalized Intersection Capacity Analysis
4: Madison & Center 11/19/2009 
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2030 Improved Scenario 1 (US-56) - PM Peak Hour Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 40 160 120 70 350 120 150 350 50 70 400 60
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.96 1.00 0.98 1.00 0.98
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1736 1827 1442 1719 1761 1641 1734 1736 1781
Flt Permitted 0.26 1.00 1.00 0.63 1.00 0.37 1.00 0.42 1.00
Satd. Flow (perm) 484 1827 1442 1136 1761 637 1734 772 1781
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 43 174 130 76 380 130 163 380 54 76 435 65
RTOR Reduction (vph) 0 0 84 0 29 0 0 11 0 0 11 0
Lane Group Flow (vph) 43 174 46 76 481 0 163 423 0 76 489 0
Heavy Vehicles (%) 4% 4% 12% 5% 4% 3% 10% 8% 4% 4% 5% 2%
Turn Type Perm Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 4 8 2 6
Actuated Green, G (s) 15.1 15.1 15.1 15.1 15.1 22.6 22.6 22.6 22.6
Effective Green, g (s) 15.1 15.1 15.1 15.1 15.1 22.6 22.6 22.6 22.6
Actuated g/C Ratio 0.35 0.35 0.35 0.35 0.35 0.53 0.53 0.53 0.53
Clearance Time (s) 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 171 646 510 402 623 337 918 409 943
v/s Ratio Prot 0.10 c0.27 0.24 c0.27
v/s Ratio Perm 0.09 0.03 0.07 0.26 0.10
v/c Ratio 0.25 0.27 0.09 0.19 0.77 0.48 0.46 0.19 0.52
Uniform Delay, d1 9.8 9.9 9.2 9.6 12.3 6.4 6.3 5.2 6.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.8 0.2 0.1 0.2 5.9 4.9 1.7 1.0 2.0
Delay (s) 10.6 10.1 9.3 9.8 18.2 11.3 7.9 6.2 8.6
Level of Service B B A A B B A A A
Approach Delay (s) 9.8 17.1 8.8 8.2
Approach LOS A B A A

Intersection Summary
HCM Average Control Delay 11.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.62
Actuated Cycle Length (s) 42.7 Sum of lost time (s) 5.0
Intersection Capacity Utilization 75.4% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Volume (vph) 50 220 520 660 750 90
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 0.95 0.95
Frt 1.00 0.85 1.00 1.00 0.98
Flt Protected 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1703 1583 1770 3374 3479
Flt Permitted 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1703 1583 1770 3374 3479
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 54 239 565 717 815 98
RTOR Reduction (vph) 0 206 0 0 16 0
Lane Group Flow (vph) 54 33 565 717 897 0
Heavy Vehicles (%) 6% 2% 2% 7% 2% 3%
Turn Type Perm Prot
Protected Phases 4 5 2 6
Permitted Phases 4
Actuated Green, G (s) 8.3 8.3 17.5 41.7 19.2
Effective Green, g (s) 8.3 8.3 17.5 41.7 19.2
Actuated g/C Ratio 0.14 0.14 0.29 0.70 0.32
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 236 219 516 2345 1113
v/s Ratio Prot c0.03 c0.32 0.21 c0.26
v/s Ratio Perm 0.02
v/c Ratio 0.23 0.15 1.09 0.31 0.81
Uniform Delay, d1 23.0 22.7 21.2 3.5 18.7
Progression Factor 1.00 1.00 1.00 1.00 1.11
Incremental Delay, d2 0.5 0.3 68.0 0.3 3.6
Delay (s) 23.5 23.1 89.3 3.9 24.4
Level of Service C C F A C
Approach Delay (s) 23.1 41.5 24.4
Approach LOS C D C

Intersection Summary
HCM Average Control Delay 33.1 HCM Level of Service C
HCM Volume to Capacity ratio 0.81
Actuated Cycle Length (s) 60.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 70.7% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 40 390 70 5 620 120 60 210 5 60 160 40
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00
Frt 0.98 0.98 1.00 1.00 0.98
Flt Protected 1.00 1.00 0.95 1.00 0.99
Satd. Flow (prot) 1800 1802 1736 1840 1759
Flt Permitted 0.91 1.00 0.56 1.00 0.86
Satd. Flow (perm) 1642 1797 1015 1840 1533
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 43 424 76 5 674 130 65 228 5 65 174 43
RTOR Reduction (vph) 0 11 0 0 12 0 0 1 0 0 12 0
Lane Group Flow (vph) 0 532 0 0 797 0 65 232 0 0 270 0
Heavy Vehicles (%) 5% 3% 3% 0% 3% 4% 4% 3% 0% 4% 4% 8%
Turn Type Perm Perm Perm Perm
Protected Phases 4 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 25.0 25.0 13.0 13.0 13.0
Effective Green, g (s) 25.0 25.0 13.0 13.0 13.0
Actuated g/C Ratio 0.52 0.52 0.27 0.27 0.27
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 855 936 275 498 415
v/s Ratio Prot 0.13
v/s Ratio Perm 0.32 c0.44 0.06 c0.18
v/c Ratio 0.62 0.85 0.24 0.46 0.65
Uniform Delay, d1 8.2 9.9 13.6 14.6 15.5
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.4 7.5 0.4 0.7 3.5
Delay (s) 9.6 17.4 14.1 15.3 19.0
Level of Service A B B B B
Approach Delay (s) 9.6 17.4 15.0 19.0
Approach LOS A B B B

Intersection Summary
HCM Average Control Delay 15.1 HCM Level of Service B
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 48.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 91.3% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis
14: US-56 & I-35 SB Ramps 11/19/2009 
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 2710 250 0 1550 0 0 0 0 450 0 1460
Ideal Flow (vphpl) 1900 1900 1900 1900 2000 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 4.0 5.0 5.0 5.0
Lane Util. Factor 0.91 1.00 0.91 0.97 0.88
Frt 1.00 0.85 1.00 1.00 0.85
Flt Protected 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 5036 1282 5250 3183 2707
Flt Permitted 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 5036 1282 5250 3183 2707
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 2946 272 0 1685 0 0 0 0 489 0 1587
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 2946 272 0 1685 0 0 0 0 489 0 1587
Heavy Vehicles (%) 0% 3% 26% 13% 4% 0% 0% 0% 0% 10% 0% 5%
Turn Type Free custom custom
Protected Phases 1 8 6
Permitted Phases Free 7 4
Actuated Green, G (s) 61.7 90.0 30.0 18.3 50.0
Effective Green, g (s) 61.7 90.0 30.0 18.3 50.0
Actuated g/C Ratio 0.69 1.00 0.33 0.20 0.56
Clearance Time (s) 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0
Lane Grp Cap (vph) 3452 1282 1750 647 1504
v/s Ratio Prot 0.58 c0.32
v/s Ratio Perm 0.21 0.15 c0.59
v/c Ratio 0.85 0.21 0.96 0.76 1.05
Uniform Delay, d1 10.7 0.0 29.5 33.7 20.0
Progression Factor 1.00 1.00 1.42 1.00 1.00
Incremental Delay, d2 2.2 0.4 11.7 5.0 39.2
Delay (s) 13.0 0.4 53.5 38.8 59.2
Level of Service B A D D E
Approach Delay (s) 11.9 53.5 0.0 54.4
Approach LOS B D A D

Intersection Summary
HCM Average Control Delay 34.6 HCM Level of Service C
HCM Volume to Capacity ratio 1.02
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 87.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis
15: US-56 & I-35 NB Ramps 11/19/2009 
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 2010 0 0 2150 760 90 5 300 0 0 0
Ideal Flow (vphpl) 1900 2000 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 0.91 0.91 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 0.85
Flt Protected 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 5301 5036 1568 1642 1509
Flt Permitted 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 5301 5036 1568 1642 1509
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 2185 0 0 2337 826 98 5 326 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 257 0 0 11 0 0 0
Lane Group Flow (vph) 0 2185 0 0 2337 569 0 103 315 0 0 0
Heavy Vehicles (%) 0% 3% 0% 0% 3% 3% 11% 0% 7% 0% 0% 0%
Turn Type Perm Perm Perm
Protected Phases 2 6 8
Permitted Phases 6 8 8
Actuated Green, G (s) 62.0 62.0 62.0 18.0 18.0
Effective Green, g (s) 62.0 62.0 62.0 18.0 18.0
Actuated g/C Ratio 0.69 0.69 0.69 0.20 0.20
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 3652 3469 1080 328 302
v/s Ratio Prot 0.41 c0.46
v/s Ratio Perm 0.36 0.06 c0.21
v/c Ratio 0.60 0.67 0.53 0.31 1.04
Uniform Delay, d1 7.4 8.1 6.8 30.7 36.0
Progression Factor 0.44 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.4 1.1 1.8 0.6 63.3
Delay (s) 3.7 9.2 8.7 31.3 99.3
Level of Service A A A C F
Approach Delay (s) 3.7 9.1 82.9 0.0
Approach LOS A A F A

Intersection Summary
HCM Average Control Delay 12.5 HCM Level of Service B
HCM Volume to Capacity ratio 0.76
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 63.8% ICU Level of Service B
Analysis Period (min) 15
c    Critical Lane Group



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 30 1630 300 90 2160 70 200 30 20 80 60 190
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.91 1.00 1.00 0.91 1.00 0.97 1.00 1.00 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.94 1.00 0.89
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1530 4988 1583 1752 5036 1568 3433 1751 1671 1599
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1530 4988 1583 1752 5036 1568 3433 1751 1671 1599
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 33 1772 326 98 2348 76 217 33 22 87 65 207
RTOR Reduction (vph) 0 0 169 0 0 38 0 18 0 0 122 0
Lane Group Flow (vph) 33 1772 157 98 2348 38 217 37 0 87 150 0
Heavy Vehicles (%) 18% 4% 2% 3% 3% 3% 2% 2% 2% 8% 3% 6%
Turn Type Prot Perm Prot Perm Prot Prot
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 8
Actuated Green, G (s) 4.0 42.4 42.4 5.4 43.8 43.8 7.1 14.8 5.4 13.1
Effective Green, g (s) 4.0 42.4 42.4 5.4 43.8 43.8 7.1 14.8 5.4 13.1
Actuated g/C Ratio 0.05 0.48 0.48 0.06 0.50 0.50 0.08 0.17 0.06 0.15
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 70 2403 763 108 2507 780 277 294 103 238
v/s Ratio Prot 0.02 0.36 c0.06 c0.47 c0.06 0.02 0.05 c0.09
v/s Ratio Perm 0.10 0.02
v/c Ratio 0.47 0.74 0.21 0.91 0.94 0.05 0.78 0.12 0.84 0.63
Uniform Delay, d1 41.0 18.3 13.1 41.1 20.8 11.4 39.7 31.1 40.9 35.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.9 1.2 0.1 57.6 7.5 0.0 13.5 0.2 43.6 5.4
Delay (s) 45.9 19.5 13.2 98.6 28.3 11.4 53.2 31.3 84.4 40.6
Level of Service D B B F C B D C F D
Approach Delay (s) 19.0 30.5 48.7 51.2
Approach LOS B C D D

Intersection Summary
HCM Average Control Delay 28.2 HCM Level of Service C
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 88.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 84.9% ICU Level of Service E
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 100 110 120 60 90 50 200 510 160 100 590 60
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.92 1.00 0.95 1.00 0.96 1.00 0.99
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00
Satd. Flow (prot) 1770 1709 1770 1763 1770 3362 1787 3456
Flt Permitted 0.66 1.00 0.53 1.00 0.95 1.00 0.95 1.00
Satd. Flow (perm) 1230 1709 993 1763 1770 3362 1787 3456
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 109 120 130 65 98 54 217 554 174 109 641 65
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 109 250 0 65 152 0 217 728 0 109 706 0
Heavy Vehicles (%) 2% 3% 2% 2% 2% 2% 2% 4% 2% 1% 3% 3%
Turn Type Perm Perm Prot Prot
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8
Actuated Green, G (s) 12.4 12.4 12.4 12.4 7.2 19.7 5.3 17.8
Effective Green, g (s) 12.4 12.4 12.4 12.4 7.2 19.7 5.3 17.8
Actuated g/C Ratio 0.24 0.24 0.24 0.24 0.14 0.38 0.10 0.34
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 291 404 235 417 243 1264 181 1174
v/s Ratio Prot c0.15 0.09 c0.12 c0.22 0.06 0.20
v/s Ratio Perm 0.09 0.07
v/c Ratio 0.37 0.62 0.28 0.36 0.89 0.58 0.60 0.60
Uniform Delay, d1 16.8 17.9 16.3 16.7 22.2 13.0 22.5 14.4
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.8 2.8 0.6 0.5 31.0 0.6 5.5 0.9
Delay (s) 17.6 20.7 17.0 17.3 53.2 13.7 28.1 15.2
Level of Service B C B B D B C B
Approach Delay (s) 19.8 17.2 22.7 17.0
Approach LOS B B C B

Intersection Summary
HCM Average Control Delay 19.7 HCM Level of Service B
HCM Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 52.4 Sum of lost time (s) 10.0
Intersection Capacity Utilization 64.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis
19: I-35 SB Ramps & Gardner Rd 11/19/2009 
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 290 0 1280 30 320 0 0 1180 270
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.88 1.00 0.95 0.95
Frt 1.00 0.85 1.00 1.00 0.97
Flt Protected 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1671 2472 1805 3471 3428
Flt Permitted 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1671 2472 1805 3471 3428
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 0 0 0 315 0 1391 33 348 0 0 1283 293
RTOR Reduction (vph) 0 0 0 0 0 553 0 0 0 0 19 0
Lane Group Flow (vph) 0 0 0 315 0 838 33 348 0 0 1557 0
Heavy Vehicles (%) 0% 0% 0% 8% 0% 15% 0% 4% 0% 0% 2% 4%
Turn Type custom custom Prot
Protected Phases 5 2 6
Permitted Phases 8 8
Actuated Green, G (s) 35.0 35.0 4.2 55.0 45.8
Effective Green, g (s) 35.0 35.0 4.2 55.0 45.8
Actuated g/C Ratio 0.35 0.35 0.04 0.55 0.46
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 585 865 76 1909 1570
v/s Ratio Prot c0.02 0.10 c0.45
v/s Ratio Perm 0.19 c0.34
v/c Ratio 0.54 0.97 0.43 0.18 0.99
Uniform Delay, d1 26.0 32.0 46.7 11.3 26.9
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.0 22.9 3.9 0.2 20.8
Delay (s) 27.0 54.9 50.7 11.5 47.7
Level of Service C D D B D
Approach Delay (s) 0.0 49.7 14.9 47.7
Approach LOS A D B D

Intersection Summary
HCM Average Control Delay 45.3 HCM Level of Service D
HCM Volume to Capacity ratio 0.95
Actuated Cycle Length (s) 100.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 75.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis
20: I-35 NB Ramps & Gardner Rd 11/19/2009 
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 50 5 20 0 0 0 0 280 130 860 610 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 0.95 0.97 1.00
Frt 1.00 0.88 0.95 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1578 3305 3433 1863
Flt Permitted 0.95 1.00 1.00 0.95 1.00
Satd. Flow (perm) 1770 1578 3305 3433 1863
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 54 5 22 0 0 0 0 304 141 935 663 0
RTOR Reduction (vph) 0 20 0 0 0 0 0 107 0 0 0 0
Lane Group Flow (vph) 54 7 0 0 0 0 0 338 0 935 663 0
Heavy Vehicles (%) 2% 0% 7% 0% 0% 0% 0% 5% 2% 2% 2% 0%
Turn Type Perm Prot
Protected Phases 4 2 1 6
Permitted Phases 4
Actuated Green, G (s) 4.2 4.2 10.9 14.9 30.8
Effective Green, g (s) 4.2 4.2 10.9 14.9 30.8
Actuated g/C Ratio 0.09 0.09 0.24 0.33 0.68
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 165 147 801 1137 1275
v/s Ratio Prot 0.00 0.10 c0.27 c0.36
v/s Ratio Perm c0.03
v/c Ratio 0.33 0.05 0.42 0.82 0.52
Uniform Delay, d1 19.1 18.6 14.4 13.8 3.5
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.2 0.1 1.6 4.9 1.5
Delay (s) 20.2 18.7 16.0 18.7 5.0
Level of Service C B B B A
Approach Delay (s) 19.7 0.0 16.0 13.0
Approach LOS B A B B

Intersection Summary
HCM Average Control Delay 13.9 HCM Level of Service B
HCM Volume to Capacity ratio 0.59
Actuated Cycle Length (s) 45.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 75.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 180 80 630 130 90 70 570 920 110 60 680 200
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 0.93 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 1770 1863 1583 1770 1731 3433 3374 1583 1787 3539 1583
Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 1770 1863 1583 1770 1731 3433 3374 1583 1787 3539 1583
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 196 87 685 141 98 76 620 1000 120 65 739 217
RTOR Reduction (vph) 0 0 213 0 37 0 0 0 66 0 0 136
Lane Group Flow (vph) 196 87 472 141 137 0 620 1000 54 65 739 81
Heavy Vehicles (%) 2% 2% 2% 2% 3% 2% 2% 7% 2% 1% 2% 2%
Turn Type Prot Over Prot Prot Perm Prot Perm
Protected Phases 7 4 5 3 8 5 2 1 6
Permitted Phases 2 6
Actuated Green, G (s) 9.0 5.6 22.0 11.4 8.0 22.0 33.8 33.8 4.2 16.0 16.0
Effective Green, g (s) 9.0 5.6 22.0 11.4 8.0 22.0 33.8 33.8 4.2 16.0 16.0
Actuated g/C Ratio 0.12 0.07 0.29 0.15 0.11 0.29 0.45 0.45 0.06 0.21 0.21
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 212 139 464 269 185 1007 1521 713 100 755 338
v/s Ratio Prot c0.11 0.05 c0.30 0.08 c0.08 0.18 0.30 0.04 c0.21
v/s Ratio Perm 0.03 0.05
v/c Ratio 0.92 0.63 1.02 0.52 0.74 0.62 0.66 0.08 0.65 0.98 0.24
Uniform Delay, d1 32.7 33.7 26.5 29.3 32.5 22.9 16.1 11.7 34.7 29.3 24.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 41.1 8.5 46.0 1.8 14.8 1.1 2.2 0.2 14.1 28.0 1.7
Delay (s) 73.7 42.2 72.5 31.1 47.3 24.0 18.3 11.9 48.8 57.3 26.1
Level of Service E D E C D C B B D E C
Approach Delay (s) 70.0 40.1 19.9 50.1
Approach LOS E D B D

Intersection Summary
HCM Average Control Delay 41.1 HCM Level of Service D
HCM Volume to Capacity ratio 0.87
Actuated Cycle Length (s) 75.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 77.5% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 10 850 110 420 1270 40 60 80 180 10 100 5
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 0.95 1.00 0.95 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 1.00 1.00 1.00 0.85 0.99
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1805 3358 1770 3396 1770 1863 1583 1865
Flt Permitted 0.95 1.00 0.95 1.00 0.61 1.00 1.00 0.97
Satd. Flow (perm) 1805 3358 1770 3396 1129 1863 1583 1812
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 11 924 120 457 1380 43 65 87 196 11 109 5
RTOR Reduction (vph) 0 12 0 0 2 0 0 0 170 0 2 0
Lane Group Flow (vph) 11 1032 0 457 1421 0 65 87 26 0 123 0
Heavy Vehicles (%) 0% 6% 3% 2% 6% 0% 2% 2% 2% 0% 1% 0%
Turn Type Prot Prot Perm Perm Perm
Protected Phases 7 4 3 8 2 6
Permitted Phases 2 2 6
Actuated Green, G (s) 1.4 30.2 24.0 52.8 10.8 10.8 10.8 10.8
Effective Green, g (s) 1.4 30.2 24.0 52.8 10.8 10.8 10.8 10.8
Actuated g/C Ratio 0.02 0.38 0.30 0.66 0.14 0.14 0.14 0.14
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 32 1268 531 2241 152 252 214 245
v/s Ratio Prot 0.01 c0.31 c0.26 0.42 0.05
v/s Ratio Perm 0.06 0.02 c0.07
v/c Ratio 0.34 0.81 0.86 0.63 0.43 0.35 0.12 0.50
Uniform Delay, d1 38.8 22.4 26.4 8.0 31.8 31.4 30.4 32.1
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 6.3 5.8 13.4 1.4 1.9 0.8 0.3 1.6
Delay (s) 45.2 28.2 39.8 9.3 33.7 32.2 30.7 33.7
Level of Service D C D A C C C C
Approach Delay (s) 28.4 16.7 31.6 33.7
Approach LOS C B C C

Intersection Summary
HCM Average Control Delay 22.5 HCM Level of Service C
HCM Volume to Capacity ratio 0.78
Actuated Cycle Length (s) 80.0 Sum of lost time (s) 15.0
Intersection Capacity Utilization 75.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group

HCM Signalized Intersection Capacity Analysis
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (vph) 380 20 100 200 40 450
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0
Lane Util. Factor 1.00 1.00 0.95 1.00 0.95
Frt 1.00 0.85 0.90 1.00 1.00
Flt Protected 0.95 1.00 1.00 0.95 1.00
Satd. Flow (prot) 1770 1568 3175 1805 3312
Flt Permitted 0.95 1.00 1.00 0.55 1.00
Satd. Flow (perm) 1770 1568 3175 1054 3312
Peak-hour factor, PHF 0.92 0.92 0.92 0.92 0.92 0.92
Adj. Flow (vph) 413 22 109 217 43 489
RTOR Reduction (vph) 0 16 113 0 0 0
Lane Group Flow (vph) 413 6 213 0 43 489
Heavy Vehicles (%) 2% 3% 3% 2% 0% 9%
Turn Type Perm Perm
Protected Phases 6 8 4
Permitted Phases 6 4
Actuated Green, G (s) 10.9 10.9 19.1 19.1 19.1
Effective Green, g (s) 10.9 10.9 19.1 19.1 19.1
Actuated g/C Ratio 0.27 0.27 0.48 0.48 0.48
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 482 427 1516 503 1581
v/s Ratio Prot c0.23 0.07 c0.15
v/s Ratio Perm 0.00 0.04
v/c Ratio 0.86 0.01 0.14 0.09 0.31
Uniform Delay, d1 13.8 10.6 5.9 5.7 6.4
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 14.0 0.0 0.2 0.3 0.5
Delay (s) 27.8 10.6 6.0 6.0 6.9
Level of Service C B A A A
Approach Delay (s) 26.9 6.0 6.8
Approach LOS C A A

Intersection Summary
HCM Average Control Delay 13.4 HCM Level of Service B
HCM Volume to Capacity ratio 0.51
Actuated Cycle Length (s) 40.0 Sum of lost time (s) 10.0
Intersection Capacity Utilization 48.6% ICU Level of Service A
Analysis Period (min) 15
c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (veh/h) 80 260 40 30 280 0 30 10 5 0 40 70
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 87 283 43 33 304 0 33 11 5 0 43 76
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
vC, conflicting volume 304 326 946 848 304 859 870 304
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 304 326 946 848 304 859 870 304
tC, single (s) 4.4 4.3 7.5 6.6 6.2 7.1 6.8 6.4
tC, 2 stage (s)
tF (s) 2.5 2.4 3.9 4.1 3.3 3.5 4.3 3.4
p0 queue free % 92 97 77 96 99 100 81 89
cM capacity (veh/h) 1118 1139 144 260 740 247 230 704

Direction, Lane # EB 1 WB 1 NB 1 SB 1
Volume Total 413 337 49 120
Volume Left 87 33 33 0
Volume Right 43 0 5 76
cSH 1118 1139 178 402
Volume to Capacity 0.08 0.03 0.28 0.30
Queue Length 95th (ft) 6 2 27 31
Control Delay (s) 2.4 1.1 32.7 17.7
Lane LOS A A D C
Approach Delay (s) 2.4 1.1 32.7 17.7
Approach LOS D C

Intersection Summary
Average Delay 5.5
Intersection Capacity Utilization 52.7% ICU Level of Service A
Analysis Period (min) 15
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Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Volume (veh/h) 10 140 200 10 230 340
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 11 152 217 11 250 370
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 220
pX, platoon unblocked 0.82
vC, conflicting volume 1092 223 228
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 1004 223 228
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 3.5 3.3 2.2
p0 queue free % 94 81 81
cM capacity (veh/h) 181 817 1340

Direction, Lane # WB 1 NB 1 SB 1
Volume Total 163 228 620
Volume Left 11 0 250
Volume Right 152 11 0
cSH 662 1700 1340
Volume to Capacity 0.25 0.13 0.19
Queue Length 95th (ft) 24 0 17
Control Delay (s) 12.2 0.0 4.5
Lane LOS B A
Approach Delay (s) 12.2 0.0 4.5
Approach LOS B

Intersection Summary
Average Delay 4.7
Intersection Capacity Utilization 61.0% ICU Level of Service B
Analysis Period (min) 15



 

 

 

Appendix D 

Preliminary Project Screening 

   



In the initial stages of the Transportation Master Plan (TMP) project, several large-scale projects were 
considered and preliminarily analyzed. In fact, each project described in this section was analyzed using 
the Olathe Transportation Demand Model. Most were determined not to provide enough benefit to be 
carried forward as recommendations. These projects are described below. 

 

Relocated Gardner Road Interchange 

This scenario considered relocating the existing I-
35/Gardner Road interchange north to the 188th 
Street alignment. There are several advantages to 
this revised alignment. First, on the west end, the 
interchange would be better aligned with 191st 
Street/188th Street, a major east-west thoroughfare. 
In addition, by shifting to this new location, more 
space would be available to design an interchange 
with the capacity needed to carry the forecasted 
traffic (for example, loop ramps could be built).  

Despite the advantages to this alignment, this 
project was not recommended in the TMP. The 
interchange is not expected to provide enough benefits to warrant the high cost of construction. 

 

New North-South Connector to K-10 

The concept of a north-south connection between 
southwest Johnson County and K-10 has been a long-
standing idea. The Johnson County CARNP shows the 
Gardner Road/Waverly Road/Kill Creek Road corridor 
as the likely location for this connector. The purpose 
of this connection would be to allow residents of 
southwest Johnson County to reach areas to the west 
on K-10 (i.e. Lawrence), without having to travel out 
of the way on I-35 to reach I-435. 

This connector was tested as part of the TMP to see if 
it would help alleviate some traffic from the two 
existing I-35 access points in Gardner. As the figure at 
right indicates, however, the connector was not shown 
to be attractive enough to draw very much traffic. In 
fact, less than 1,000 daily trips were shown near K-10 
along the connector. The majority of vehicles shown 
using the facility would be expected to use it to access 
127th Street, then to head east into Olathe. A new 
connector would be expected to provide some relief 
along parallel facilities, however, such as Gardner 
Road and Moonlight Road. 

The TMP does not recommend this project because it 
is not expected to provide much relief within the City 
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of Gardner. In addition, because the connector would be outside of the City limits, Gardner would likely 
not have much influence over whether it gets built. However, although the connector was not shown to 
attract a significant amount of traffic in the model runs performed for this study, it should not be inferred 
that the connector would not ultimately provide value to southwest Johnson County. Other ongoing 
regional studies may support such a connection, and it is recommended that Gardner support these 
regional efforts to the extent possible. 

 

Improved 159th Street Corridor 

Due to the location of the New 
Century Air Center, the section of 
Gardner, north of 175th Street 
(US-56) is lacking in east-west 
thoroughfares, especially along 
corridors that have access to I-35. 
Due to the new interchange being 
constructed at I-35 and 159th 
Street, an improvement/ 
realignment project was 
considered along the 159th Street 
corridor between Waverly Road 
and I-35. 

The project included upgrading 
159th Street to a 4-lane divided 
arterial with turn-lanes at 
intersections. In addition, the 
corridor would be realigned to transition more smoothly around the northern border of the New Century 
Business Park (as shown in the figure above). The concept even included a bridge over the Gardner Lake 
to make the route as direct as possible. Though it is highly unlikely that the bridge would ever be built, it 
was included to test the “best-case scenario” of the project.    

This project, though it was projected to provide some relief to US-56, was not recommended in the TMP, 
in its entirety. The lake bridge portion of the project would make the total cost unfeasible. However, the 
realignment and upgrade portion of the project, from Moonlight to I-35, is considered to be important for 
serving future east-west traffic demand in northern Gardner. As is discussed in Section 6.3.2 of the TMP 
report, because that segment of 159th Street is outside of the City limits, the project is currently out of the 
control of the City. For this reason the project is not found in the report’s project prioritization tables, but 
it is recommended that the City participate in this project to the extent possible. 

 

Upgraded Old 56 Corridor 

Improvements to Old 56 were also considered as a way to relieve some traffic at the I-35/US-56 
interchange. These improvements were expected to encourage travelers to bypass the US-56 interchange 
by taking Old 56 north, and accessing I-35 via the 159th or 151st interchanges.  



For the sake of efficiency, this project was not tested alone. Several other relatively small-scale projects 
throughout Gardner were included when this analysis was done. These included: 1) upgrading 151st Street 
and converting the intersection of 151st & Old 56 to a standard 4-leg intersection, 2) creating a connection 
between Cedar Niles and Old 56 over the railroad tracks, and 3) upgrading the I-35/Gardner Road 
interchange (including widening the bridge to four lanes, and providing 2 lanes on all on and off ramps). 
It is unlikely that Project 3 had any impact on the Old 56 corridor; however, Projects 1 and 2 likely had 
some impact on the volumes utilizing Old 56. This may be why, even with the upgrades to Old 56, the 
volumes did not fluctuate much (as can be see in the figures below). 

Due to the negligible projected impact of the Old 56 upgrade (as well as the Cedar Niles connection), this 
was not a recommended project in the TMP. Upgrades to the I-35/Gardner Road interchange were, 
however, expected to be quite beneficial to the traffic flows at that interchange. In addition, the upgrades 
to 151st Street were shown to improve future operations along the corridor. Therefore, both of these 
projects were recommended in the TMP.  

 

Re-designation of 199th Street as US-56 

The ongoing KDOT US-56 Corridor Study is considering the option of re-designating 199th Street as US-
56, and turning control of US-56 north of 199th to either Johnson County or the City of Gardner. This re-
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designation would allow some major alignment changes to roads west of Gardner, specifically US-56, 
183rd Street, and Waverly Road (as is shown in the figure below). 

This project analysis also 
included a new east-west 
roadway running parallel 
to the existing BNSF 
railroad tracks between 
Waverly Road and 
Moonlight Road, a new 
roundabout at the 
Waverly Road and 183rd 
Street intersection, an 
upgrade of 183rd Street to 
a 3-lane thoroughfare, and 
a new interchange at I-35 
and Moonlight Road/183rd 
Street. Each of these 
project components was 
expected to help re-direct 
traffic away from areas 
that are expected to 
exceed capacity in the 
future, specifically along US-56 (Main Street) through downtown, as well as at both of the existing I-35 
interchanges (US-56 and Gardner Road).  

Despite all of these improvements, however, these projects were not expected to create enough of a 
benefit to justify the cost (not enough relief to US-56 corridor or US-56/I-35 interchange), and therefore it 
was not recommended in the TMP. In addition, because portions of the project rely upon the re-
designation of US-56, the project may not ever be possible.  
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Section 1:  Purpose 
Access management can be defined as “the systematic control of the location, spacing, design, and 
operation of driveways, median openings, interchanges, and street connections to a roadway.”1 
Underlying this definition is the acknowledgement that poorly designed access systems can significantly 
impact the operation, safety and flow of traffic on the roadway network.  This in turn can negatively 
affect property access, public perceptions, and community character.  Inadequate access systems can also 
require expensive remedial measures. Conversely, good access management can promote safe and 
efficient traffic flow, facilitate orderly property access, protect the substantial public investment in the 
street system, and benefit the community at large. 
 
The purpose, therefore, of this Access Management Code is to provide for and manage access to land 
development, while preserving the regional flow of traffic in terms of safety, capacity, and speed.  The 
code recognizes both the right of reasonable access to private property and the right of the citizens of the 
City of Gardner to safe and efficient travel.  To achieve this policy intent, the code draws on existing 
regional and national access management guidelines to set policies and standards.   

Section 2:  Applicability 
This code applies to all roadways and roadway right-of-ways (public and private) within the City of 
Gardner, as well as to all properties that abut these roadways.  This code is in addition to other state or 
local standards and requirements that may be in force on these roadways (such as the Corridor 
Management Policy of the Kansas Department of Transportation (KDOT) and the Comprehensive 
Arterial Road Network Plan (CARNP) of Johnson County).  Refer to Section 4 when there are conflicts 
between this code and other documents. 

Section 3:  Conformance with Plans, Regulations, and Statutes 
This code is adopted to implement the plans and policies as set forth in the City of Gardner 
Comprehensive Plan, Subdivision Regulations, Zoning Ordinances, and other City plans and policy 
statements.  In addition, this Code is intended to conform to, support, and supplement policies and plans 
of KDOT and the Mid-America Regional Council (MARC). 

Section 4:  Conflicts and Revisions 
While efforts have been made to ensure that this Access Management Code does not conflict with the 
Gardner Municipal Code, Subdivision Regulations, Zoning Ordinance, Technical Specifications for 
Public Improvements, and other City of Gardner planning and design regulations or documents, there may 
be occasions where discrepancies between these documents arise. Upon such an occasion, the City 
Engineer shall determine the more restrictive provision and it shall apply. This decision can be appealed 
to the City Planning Commission and/or City Council. If there are conflicts between this code and the 
requirements or standards of another agency, city staff will coordinate with staff from the other agency to 
determine which standards or requirements control. 
  

                                                      
1 Transportation Research Board, Access Management Manual, 2003 
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Section 5:  Functional Classification for Access Management 
In order to apply access management principles effectively, it is important to classify roadways based on their 
functional and operational characteristics.  Therefore, the roadways in the City of Gardner have been classified 
using categories based on the standard Federal Highway Administration (FHWA) categories; categories that 
are also used by MARC.  The categories match well with the local functional classification categories 
presented in the TRB Access Management Manual. The functional classifications proposed for use in the City 
of Gardner are shown on Figure 5-1.  As indicated on the graphic, the higher classes emphasize traffic flow, 
while the lower classes emphasize property access.  The proposed classifications address the expected future 
street types in the City. 
 
 
Principal Arterial 
 Part of an integrated network of roadways of regional and/or statewide 

importance; Serves high volumes of traffic traveling long distances 
(including through traffic); Tends to have multiple lanes and higher posted 
speeds.  Priority is given to mobility over access.  Principal arterials are 
divided into two groups: 
 

 Freeway / Interstate - Provide access only at interchanges 
 Other Principal Arterials - Non-freeway principal arterials 

 
Minor Arterial 
 Connects with the principal arterial system; serves moderate volumes and 

trip lengths within the region; tends to have higher speeds and limited 
access; still emphasizes mobility over access. 

Collector 
 Links local streets to the arterial system; Serves a greater number of 

localized trip purposes with shorter average trip lengths. Volumes are less 
than on arterials; Mobility is important, but they also provide limited direct 
property access.   

 
Local 
 Includes all remaining roads in the system.  Local roads provide the 

highest frequency of access, connections to the collectors, and primarily 
serve short trips. 

 
 
  

Arterials 

Collectors 

Locals 

Figure 5-1
Roadway Functional 

Classifications: Serving 
Mobility vs. Access 
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Figure 5-2 shows the City of Gardner’s future roadway network with the designated roadway classifications.  
Please note that the classifications are based on the projected future function and operation of each roadway. 
For information on typical sections, design speeds, and other design elements and requirements, please refer to 
Gardner’s Technical Specifications for Public Improvements and other relevant design standards.  
 
 
 
 

 
 
State highways within the city limits are also classified according to the state classification system:   
 
• I-35 is classified as an “A” Route, which is the designation for all routes on the Interstate Highway 

System. These routes are protected by full-access control.  

• US 56 is classified as a “D” Route, which is one of the designations for routes not on the National 
Highway System that are also not growth corridors. These routes are “protected by a modest level of 
management.”2   

                                                      
2 KDOT Corridor Management Policy, 2003. 

Figure 5-2 
City of Gardner  

Future Functional Classification Map 
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Section 6:  Access Near Interchanges and Intersections 
It is important in access and roadway design to keep the areas near interchanges and intersections clear of 
street and driveway connections.  Research has demonstrated that the presence of connections within the 
functional area of an interchange or intersection can negatively impact safety and obstruct the efficient 
flow of traffic. (Rakha et al, 2008. Zhou, Williams & Farah, 2008.)   

6.1 Interchange Functional Areas  
The requirements of this section apply to the functional area around an interchange.  An interchange 
functional area is defined as a linear zone extending at least 1,320 feet from the centerline of all ramp 
intersections as illustrated in Figure 6-1.  An interchange is defined as a location where any grade-
separated facility (such as an interstate highway) is connected to the local street system using ramp 
connections.  Currently there are three interchanges in the Gardner area: I-35 / Gardner Road, I-35 / US 
56 (175th Street), and US 56 (175th Street) / New Century Parkway, though other interchanges may be 
constructed in the future. 
 
The requirements apply to areas where substantial development has not yet occurred. In situations where 
it is not possible to achieve the desirable interchange area spacing, the connection spacing distances 
described in Section 7 should be used as the minimum standards for a new or modified street or driveway 
connection or median opening. 
 
Figure 6-1 shows the minimum spacing 
requirements in an interchange functional area.  
Distances are measured from the extended 
centerline of the nearest ramp to the centerline of 
the new or modified access point or median 
opening. These distances are to facilitate safe 
and efficient traffic operations including 
merging, weaving, and storage. The minimum 
distance from the ramp to the first full-access 
connection regardless of type is 1,320 feet.  The 
distance between the nearest off-ramp and the 
first right-in / right-out only connection on the 
departure from the interchange is 750 feet.  
Likewise, the distance between the nearest on-
ramp and the nearest right-in / right-out connection on the approach to the interchange is 750 feet.  If the 
nearest connection is a directional median opening, then the distance from the nearest ramp should be 
increased to 990 feet.  
 
Where possible, direct property access within an interchange area should be provided by side-streets 
(typically collector or local roadways) and not the main interchange crossroad.  This could include using 
shared access serving multiple properties as described in Section 13. 

6.2 Intersection Functional Areas 
According to AASHTO’s A Policy on Geometric Design of Highways and Streets, “Ideally, driveways 
should not be situated within the functional area of an intersection.” (AASHTO, 2004, p. 558) Access 
points located within this functional area can have a significant negative impact on both traffic flow and 
safety.  In order to decrease the probability of crashes and to maintain efficient traffic flow, new or 
modified access points (streets, driveways, and median openings) shall not be located inside intersection 
functional areas. 

750 

1,320 

Figure 6-1  
Minimum Spacing Requirements in an Interchange 

Functional Area 
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The functional area of an intersection is the area both upstream 
and downstream from an intersection that is influenced by 
slowing, stopped, turning, merging, or accelerating vehicles.  
Figure 6-2 illustrates the intersection functional area. As shown, 
the upstream functional area is typically larger than the 
downstream area 
 
Figure 6-3 presents approximate approach and departure 
functional areas for the various intersection combinations in the 
City.  These values should be used to guide access connection 
planning.  However, in some cases it may be necessary to prepare a more detailed analysis of the 
functional area – for example, where speeds differ from the assumptions shown in Figure 6-3.  This 
additional analysis may be initiated by an applicant, or it may be required by city staff.  The Access 
Management Manual (TRB, 2003) and other similar documents should be consulted for appropriate 
methods. 
 

Figure 6-3: Typical Lengths of Intersection Functional Areas 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Notes: The lengths presented in the above figure are based on urban conditions with the following assumed speeds: 
minor arterial – 40 mph,  collector – 30mph, and local – 20 mph. Other assumptions are as outlined in TRB’s Access 
Management Manual (2003) Tables 8-3 and 10-2. Assumed queues range from 25ft to 200ft depending on the 
intersection. The distances shown for local streets intersecting other local streets do not apply to single family 
residential driveways. Additional analysis of functional areas may be initiated by a project applicant or required by 
city staff.  
 

Figure 6-2 
Intersection Functional Areas 

approach 

departure 
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Section 7:  Street and Connection Spacing Requirements 
Recent research has verified that adequate spacing between access points significantly benefits traffic 
safety as well as traffic flow and operations on the local street system.  This includes not just avoiding 
intersection functional areas, but appropriate and uniform spacing for major intersections, especially 
signalized intersections.  Key factors to consider in regards to connection spacing include:  
 

 Avoid interchange and intersection functional areas to limit conflicts and maintain capacity 
 Establish appropriate and uniform spacing to promote consistent and suitable traffic flows and 

speeds 
 Reduce the overall frequency of access points to limit conflicts and improve safety 
 Maintain safe distances between access points to provide appropriate stopping, intersection, and 

decision sight distances. 
 
All new or modified street and access connections in the City of Gardner shall meet or exceed the 
minimum connection spacing requirements shown in Table 7-1.  Connection spacing shown on the table 
shall be measured from centerline to centerline.  These standards are in addition to the requirement to 
avoid new connections in intersection functional areas.  As discussed in Section 13, shared-use driveways 
should be used when necessary to meet the spacing requirements.  Traffic signal spacing requirements are 
discussed further in Section 8. 
 
The spacing requirements are not intended to constrain infill or small site developments or redevelopments. 
The City Engineer, subject to approval by City Council, has the authority to reduce the requirements based on 
existing site and street constraints and an engineering analysis demonstrating that the connection will function 
adequately and safely.   
 

Table 7-1 
Minimum Street and Access Connection Spacing 

 

Functional Class Median Treatment 

Connection 
Spacing, feet* 

Median Opening 
spacing, feet 

Min. Signal 
Spacing, 

feet ≤45 mph >45 mph Directional Full 
Minor Arterial Median is Desirable 440 660 660 1,320 1,320 
Collector Varies 245 440 330 660 660 
Local** Typically No Median 150 -- -- -- -- 
* applies to roadways, driveways, and any other connections to public roadways 
** this spacing requirement does not apply to individual driveways on local residential streets. 
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Section 8:  Traffic Signal Installation and Spacing 
The spacing of traffic signals influences traffic capacity, speed, safety, air pollution, and progression 
along a roadway.  The most efficient and safe signalized corridors typically have long and uniform signal 
spacing.  Uniform signal spacing of ½ mile has been determined to provide efficient operations at speeds 
of 35 mph to 45 mph, therefore this is recommended as the preferred distance for new installations. (TRB, 
2003)  Exceptions may be granted by the City Engineer, subject to approval by City Council, based on 
engineering studies.  
 
The installation of a traffic signal in the City of Gardner should meet the following requirements. 
 

 The intersection shall meet one or more of the signal warrants in the Manual on Uniform Traffic 
Control Devices (MUTCD).  As stated in the MUTCD, use of the peak hour warrant should be 
limited only to “unusual cases”. 

 
 Warrants should be based on existing traffic volumes or existing plus proposed development 

volumes with the approval of the City Engineer. 
 
Table 8-1 defines the spacing guidelines for new traffic 
signals in the City of Gardner.  The preferred spacing 
should be pursued in all new street and access point 
construction. However, if the preferred signal spacing 
cannot be achieved, then the City Engineer may adjust 
the requirement if he/she deems appropriate (which 
may include an engineering study).  Furthermore, if 
minimum signal spacing cannot be achieved, an 
engineering study will be required prior to the City Engineer, subject to the approval of City Council, 
making a determination as to whether the requirement may be adjusted.  The engineering study must be 
provided to demonstrate the need for, and acceptability of, the lower standard.  This will include 
documenting that the traffic signal will not degrade traffic conditions (current or future operations and 
safety) below acceptable levels. The installation of a traffic signal (and any study of a potential signal 
location) shall take into account possible future signals in the vicinity of the intersection, such that the 
build-out land-use and traffic condition will not require signals spaced more closely than the minimum 
distances specified in Table 8-1 (unless adjusted as described above). 
 
 
 
 

 
 

Table 8-1: Traffic Signal Spacing
(New Installations) 

 Distance (ft) 

Classification Preferred Minimum 
Major/Minor Arterial 2,640 1,320 
Major/Minor Collector 1,320 660 
Local (All) 1,320 660 
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Section 9:  Medians 
The three primary median types on street systems include restrictive (raised or depressed) medians, 
painted medians, and two-way left-turn lane medians.  Medians are an important and effective method for 
managing street access and can improve both roadway safety and traffic flow. In particular, raised 
medians can be essential to controlling access on higher functional class facilities (i.e. principal and minor 
arterials).  The presence of medians affects both the types and frequency of access that can be allowed on 
roadways.   
 
Undivided multi-lane roadways shall not be allowed. 

9.1 Restrictive Medians – Installation and Standards 
Restrictive medians shall be installed on streets in Gardner in accordance with the following guidelines.  
 

 On all new or widened arterial streets.  

 On four-lane streets where existing daily traffic volumes exceed 24,000. Between 17,500 and 
24,000 ADT, an evaluation should be prepared. Where future daily traffic projections (for build-
out conditions) exceed these thresholds, the roadway and access should be designed to 
accommodate the future installation of a raised median, including reserving right-of-way, 
identifying potential median opening locations, and employing a 16-foot center turn lane (to 
allow for future 12-foot turn lanes plus four-foot median separation at intersections). 

 On multi-lane streets with posted speed limits of 45 MPH or above.  

 Adjacent to left-turn lanes at signalized intersections (existing or planned signal locations) where 
access connections are present within the intersection functional area (although, in accordance 
with other sections of this code, such access connections should be eliminated where possible). 

 Adjacent to dual left-turn lanes. 

 On multi-lane roadways (two or more through lanes in each direction) within the functional area 
of an interchange. 

 On streets with three or more through lanes in each direction. 

9.2 Median Openings Types and Installation Requirements 
Median openings are 
designed to allow one or 
more left-turn movements 
across a restrictive median. 
They can be full-access 
openings or directional 
(left-in only) openings as 
shown in Figure 9-1.  Left-
turn lanes are required at all 
new or modified median 
openings.   
 
Regardless of type, the spacing of new or modified median openings should conform to the functional 
area, connection spacing, and traffic signal spacing requirements outlined in Sections 6, 7, and 8.  They 
should only be constructed where they meet the minimum connection spacing requirements, avoid 
intersection and interchange functional areas, provide adequate sight distance, provide adequate left-turn 

Figure 9-1: Median Openings 

Full-access Directional
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storage and deceleration length, and meet any other necessary design requirements or guidelines.  An 
engineering study should be provided to support the location of a new or modified median opening. 
 
Temporary median openings will not be allowed unless a waiver is granted by the City Engineer. 
 

9.3 Continuous Two-Way Left-Turn Lanes – Installation and Standards 
The use of continuous two-way left-turn (TWLT) lanes shall be considered based on the following 
guidelines. 
 

 TWLT lanes can be used on a roadway when an engineering study shows that they will be 
effective in maintaining adequate traffic flow, while providing safe property access.  

 TWLT lanes should be considered on streets with numerous access points and high left-turn 
volumes – on two-lane roads, where daily traffic exceeds 8,000, and on four-lane roads, where 
daily traffic exceeds 17,500. (Consult NCHRP 395 for further guidance.)  

 Prior to construction of a TWLT, every effort should be made to eliminate as many access points 
as possible. 

9.4  U-Turns 
With the construction of medians with adequately spaced median openings on major streets in Gardner, 
the importance of U-turns will increase.  U-turns are employed in many communities where good access 
management is in place.  Streets with medians should be designed such that U-turns can be completed at 
full and directional median openings when there are no operational or safety restrictions that would limit 
such movements.  Providing for U-turns includes widening the receiving side of the street and/or median 
itself such that a U-turn can be made by an appropriate design vehicle. 
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Section 10:   Auxiliary Lanes  
The provision of auxiliary turn lanes at intersections and driveways is essential to the safe and efficient 
flow of traffic on the local roadway system.  Left- and right-turn lanes allow vehicles to slow and queue 
without undue disruption to the through vehicles in the traffic stream.  In particular, this helps reduce the 
speed differential between through and turning vehicles until the turning vehicles are safely in the turn 
lane.  Turn lanes also increase intersection capacity and facilitate safe turning movements even at large 
heavily traveled intersections. 

10.1 Left-Turn Lane Requirements 
 
Left-turn lanes should be provided in the following locations and conditions: 

 Approaches to all new connection points on arterial streets; 
 Approaches to signalized (or possible future signalized) arterial or collector intersections; 
 Arterial street approaches to intersections with other arterial and collector streets; 
 New connections intersecting with arterial streets (where left-turn egress is permitted); 
 Median openings on roadways with medians; 
 Collector streets at the intersection with a connection serving non-residential development; 

 
Possible future dual left-turn lane configurations should be planned for at all arterial/arterial intersections. 
 
In addition, left-turn lanes (including dual left-turn lanes) should be provided where an engineering study 
indicates that they are needed for safety, access, or traffic operations.  If a left-turn lane required above is 
to be omitted, an engineering study must show that its elimination will not negatively impact traffic safety 
and operations. 
 
The minimum length of a left-turn lane should be 250 feet plus taper on an arterial street intersecting 
another arterial street and 200 feet plus taper at other locations. A taper length of 100 feet should be used 
for single left-turn lanes, and a taper length of 150 feet should be used for dual left-turn lanes. The length 
of the left-turn lane should be increased as necessary to accommodate estimated queue length based on 
standard traffic-engineering queue calculations. Continuous two-way left turn lanes may be used in lieu of 
individual left-turn lanes where permitted. 

10.2 Right-Turn Lane Requirements 
 
Right-turn lanes should be provided in the following locations and conditions: 

 On arterials at all new intersections or connection points. The required length shall be determined 
by an engineering study.  If, in the judgment of the City Engineer, the required length is not 
feasible, minimum lengths shall be:  

o 250 feet plus taper at arterial/arterial intersections  
o 150 feet plus taper at other locations. 

 On collector streets in non-residential areas at the intersection with any street or driveway where 
the right-turn volume on the collector street is or is projected to be at least 100 vehicles during 
any one hour. The minimum length should be 100 feet plus taper.  
 

A taper length of 100 feet should be used for single right-turn lanes, and a taper length of 150 feet should 
be used for dual right-turn lanes. 
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The design length of the right-turn lane at intersections controlled by traffic signals should be based on 
the longer of the queues in the turn lane or the adjacent through lane.  The estimated queue length should 
be based on 20-year traffic volume projections.  Turn lane lengths should be measured from the end of the 
taper to the start of the curb return for the access point.  
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Section 11:  Roadway Network Planning Requirements 
Roadway network planning is essential to a successful access management program.  The following items 
outline some of the City’s and developer’s responsibilities in planning for and implementing a safe and 
effective roadway network in Gardner. 
 

 The Comprehensive Plan and the Transportation Master Plan together serve as the overall 
blueprint for roadway planning in Gardner.  These documents plan potential new arterials and 
collectors based on the information available at the time they are drafted, revised, or amended.  

 
 Prior to the approval of any new development, the City shall develop a conceptual collector street 

system for the area bounded by the section line roads containing the development based on the 
Comprehensive and Transportation Master Plans. Consideration should also be given to existing 
or planned connections and collector streets in adjacent sections, existing property lines and 
topographic features.   

 
 A development plan may propose modifications or alternatives to the conceptual collector street 

system described above, as long as the principles described above are followed. These changes 
would essentially constitute an amendment to the Transportation Master Plan, and such an 
amendment must be approved along with the development plan. Within exclusively residential 
areas, continuous collector streets are desirable, but not essential. In these areas, a less-defined 
collector system may be utilized, but should provide connectivity between developments and 
relatively direct access to the designated collector street connections to the arterial street system 
(note that access at other connections to the arterial street system may be restricted per this 
policy).  

 
 Collector streets can serve both residential and commercial land-uses, but they should be planned 

to discourage commercial traffic intrusion into residential areas. 
 

 Collector streets should connect to arterial streets at full median opening locations in accordance 
with the standards in this policy. Where feasible, the connection should also be made at a location 
suitable for a future traffic signal 
installation. 

 
 
An example of a collector street network is shown in 
Figure 11-1. Any new development(s) along an 
arterial street should be part of a network of on and 
off-site connections and roadways to allow for 
movement between destinations without using the 
arterial street network.  Limiting short trips on the 
roadway network decreases congestion on the 
network.   
 
  
 

Figure 11-1: Collector Street Network 
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Section 12:  Subdivision and Land Development Access Guidelines 
The purpose of this section is to describe the City’s preferred 
land development strategies that promote the access 
management goals defined in this document. 
 

12.1 Creation of New Lots 
New lots shall not be created on any arterial or collector 
roadway unless they comply with the access spacing standards 
of this plan through existing, shared, or alternative access. 
 
Lots that violate the access management plan, such as the flag 
lot development shown in Figure 12-1 are prohibited.   
 

12.2  Subdivision Access 
12.2.1 When a subdivision is proposed that 

would abut or contain an arterial or 
collector street, it shall be designed to 
provide lots along the arterial or 
collector with access from an interior 
local street.  Figure 12-2 contrasts an 
undesirable configuration with a 
desirable one.  

 
12.2.2 Direct residential driveway access to 

individual one-family and two-family 
dwellings is prohibited on any arterial 
or collector street, unless approved by 
the City Engineer.  

12.2.3 Residential corner lots shall obtain 
access from the street with the lower functional classification, and access shall be placed as far 
from the intersection as possible to achieve the maximum available corner clearance. 

 

12.3 Connectivity of Supporting Streets 
As the City of Gardner continues to grow and land is subdivided for development, it will be essential to 
provide a balanced network of local and collector streets to avoid traffic congestion on major arterial 
roadways. Without a supporting street system, all local trips are forced onto a few major streets, resulting 
in significant traffic delays and driver frustration. 
 
Reasonable connectivity of the local street network is also important. Fragmented street systems impede 
emergency access and increase the number and length of individual trips. Residential street systems 
should be designed in a manner that discourages “through” traffic, without eliminating connectivity. 
To accomplish these objectives, the following standards shall apply: 
 

Figure 12-1: Avoidance of Flag Lots 

Figure 12-2: Indirect Access to Arterial or Collector 

avoid preferred

avoid 

preferred
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12.3.1 New residential subdivisions shall be designed to coordinate with existing, proposed and 
anticipated streets. 

12.3.2 New developments shall be designed to discourage the use of local streets by non-local traffic 
while maintaining the connectivity with the surrounding system of roadways. This may be 
accomplished through the use of modified grid systems, T-intersections, roadway jogs, or other 
appropriate traffic calming or roadway design measures. 

12.3.3 Proposed streets should be extended to the boundary lines of the proposed development where 
such an extension would connect with streets in another existing, platted or planned development. 
The extension or connection should be based upon traffic circulation or public safety issues and 
compatibility of adjacent land uses. 

12.3.4 When a proposed development abuts unplatted land or a future development phase of the same 
development, stub streets should be provided to allow future access to abutting properties or to 
logically extend the street system into the surrounding areas. All street stubs serving more or 
other than two residential units should be provided with a temporary turn-around or cul-de-sac, 
and the restoration and extension of the street would be the responsibility of any future developer 
of the abutting land. The ends of these street stubs should be clearly and prominently signed 
“Future Street Extension”.   
 

Figure 12-3 illustrates ways in which development and street layouts can be designed to improve 
connectivity while achieving the above goals. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
  

Figure 12-3: Street Connectivity 

Poor Improved 

• Walking, bicycling, transit use impeded 
• Local trips on major roads increased 
• Properties cannot be developed properly 

• Local trips shortened 
• Multimodal mobility improved 
• Local mobility enhanced 
• Internal site access opportunities increased 
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Section 13:  Unified Access and Circulation  
Internal connections between neighboring properties and shared driveways allow vehicles to circulate 
from one business or development to the next without having to reenter a major roadway. Unified access 
and circulation improves the overall ease of access to development and reduces the need for individual 
driveways. The purpose of this section is to describe and facilitate unified access and circulation systems, 
especially for commercial development. 
 
In order to limit the number of access points and short trips along an arterial, parcels should have shared 
and/or joint and cross access to and from their properties.  Developments should have proper site designs 
that allow for movement between different trip destinations without forcing the traveler on to the main 
roadway network   Individual “strip” development(s) are discouraged if a supporting road network is 
absent.  Developments with multiple destinations shall have internal access to one another.  Neighboring 
parcels with driveways that could reasonably be shared (as determined by the City Engineer) shall share 
access points.  
 

13.1 Outparcels and Shopping Center Access 
Unified access and circulation plans shall be prepared for all development sites that consist of more than 
one building site.  This applies to sites with one owner as well as sites with multiple owners that are 
consolidated for the purposes of development.  In addition, the following shall apply: 
 
13.1.1 The number of connections shall be the minimum number necessary to provide reasonable access 

to the overall development and not the maximum available for the development’s frontage.  

13.1.2 Direct outparcel access shall be provided from the development’s interior roadways and aisles 
and not from the development’s external frontage.  

13.1.3 All necessary easements and agreements shall be recorded in an instrument that runs with the 
deed to the property.  

13.1.4 Unified access for abutting properties under different ownership and not part of an overall 
development plan shall be addressed through the Joint and Cross Access provisions below. 

 

13.2 Joint and Cross Access 
Joint and cross access policies promote connections 
between major developments, as well as between smaller 
businesses along a corridor. These policies help to achieve 
unified access and circulation systems for individual 
developments under separate ownership that could not 
otherwise meet access spacing standards or that would 
benefit from interconnection, e.g., adjacent shopping 
centers or office parks that abut shopping centers and 
restaurants. 
 
13.2.1 Adjacent commercial or office properties and major traffic generators, e.g. shopping plazas, shall 

provide a cross-access drive and pedestrian accessway to allow circulation between adjacent 
properties. This requirement shall also apply to a building site that abuts an existing developed 
property unless the City Engineer finds that this would be impractical.  

13.2.2 To promote efficient circulation between smaller development sites, the City Engineer may 
require dedication of a 30-foot easement that extends to the edges of the property lines of the 
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development site under consideration to provide for the development of a service road system. 
The service road shall be of sufficient width to accommodate two-way travel aisles and 
incorporate stub-outs and other design features that make it visually obvious that abutting 
properties may be tied in to it. Abutting properties shall be required to continue the service road 
as they develop or redevelop in accordance with the requirements of this policy. The easement 
may be provided to the front or rear of the site or across the site where it connects to a public 
roadway. 

13.2.3 Property owners shall record all necessary easements and agreements, including an easement 
allowing cross access to and from the adjacent properties, an agreement to close driveways 
provided for access in the interim after construction of the joint use driveway(s) or service road 
system, and a joint maintenance agreement defining maintenance responsibilities of property 
owners that share the joint-use driveway and cross-access system.  

13.2.4 Joint and cross access requirements may be waived when, in the City Engineer’s judgment, such 
a waiver is warranted.  Instances in which a waiver may be warranted include incompatible uses 
(e.g., a gas station next to a child care center), or major physical constraints (e.g., significant 
change in grade between properties).   

13.2.5 Where properties are under the same ownership or consolidated for the purposes of development, 
the local street shall be constructed by the developer. Where the street will serve properties under 
separate ownership, a method will be established by the City Engineer to apportion the costs of 
initiating and constructing the street. In either case, the street shall be constructed prior to issuing 
building permits for the site.   
 

 
 
 
 



City of Gardner 17 Access Management Code 
December 14, 2009  DRAFT  

Section 14:  Redevelopment Application 
The access management requirements of this code do not affect existing access along existing roadways.  
Existing access connections are “grandfathered” in based on the requirements in place when they were 
constructed. This protects the existing property owners’ rights and recognizes the expense of bringing 
non-conforming properties into conformity.  However, the goal of this document is to bring the roadway 
system into compliance over time.  A parcel of land shall be required to adhere to the access management 
guidelines as described in the following sections.   

14.1 Requirements 
Properties with non-conforming access connections shall be brought in to compliance with the Access 
Management Code to the maximum extent possible when one or more of the following conditions occur. 
Otherwise the existing access connection shall be allowed to continue. 
 

 When the roadway with the access connections is modified 

 When a new access connection is requested or required 

 When a preliminary and/or final development plan is required 

 When a proposed redevelopment, in comparison to the existing use, is forecasted to experience an 
increase of 50 trips or more, as determined by one of the following methods:   

o An estimation based on the ITE Trip Generation manual (latest edition) for typical land uses, or  

o Traffic counts made at similar traffic generators in the metropolitan area, or  

o Traffic counts conducted during the peak hour of adjacent roadway traffic for the property. 

 If the principal activity on a property is discontinued for a period of one year or more, or 
construction has not been initiated for a previously approved development plan within a period of 
one year from the date of approval, then the property must be brought into conformance with all 
applicable access management requirements of this policy, unless otherwise exempted by the City 
Engineer. This shall include the need to update any previously approved transportation impact 
study where new traffic projections are available. For uses or approved plats in existence upon 
adoption of this policy, the one-year period for the purposes of this section begins upon the 
effective date of these requirements.  

 Access to all change-in-use activities shall be approved by the City Engineer. All relevant 
requirements of this code shall apply. 
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Section 15:  Driveway Connection Geometry 
The design of driveways is important in access management in that it affects the speed of traffic turning 
into and out of driveways. This in turn affects the speed differential between through traffic and turning 
traffic where auxiliary turning lanes are not provided. Large speed differentials are created where 
driveways are inadequately designed, and these higher speed differentials are associated with higher crash 
rates and diminished traffic operations. 
 
Another critical aspect of the driveway or connection design is the potential for traffic operations on 
private property to become congested and spill or queue back onto the public street. Adequate separation 
of internal conflict points from the public street is necessary to eliminate or diminish this potential.  
Driveway designs should always be based on the results of a study of the traffic likely to use them. 

15.1 Driveway/Connection Standards 
15.1.1 Lining Up Driveways Across Roadways  

Driveways shall align with driveways across the roadway on roadways without nontraversable 
medians or shall be offset as described in the connection spacing standards. 

 
15.1.2 Angle of Intersection to the Public Roadway 

Driveways that serve two-way traffic should have angles of intersection with the public street of 
90 degrees or very near 90 degrees. The minimum acceptable angle for driveways that serve two-
way traffic is 80 degrees. Driveways that serve one-way traffic may have an acute angular 
placement of from 60 to 90 degrees. 

 
15.1.3 Corner Radius 

The corner radius at intersections should be large enough to allow inbound vehicles to enter at a 
reasonable rate of speed. The Technical Specifications for Public Improvement Projects, City of 
Gardner should be consulted for minimum corner radii, measured from the edge of the driving 
surface of the roadway. Larger approach radii are allowable for driveways; however, the impact 
on lane definition, the view angle of right-turning traffic to see cross traffic, and the impact on 
pedestrian crossing times should all be considered. Corner radii of greater than 75 feet should not 
be used. 
 

15.1.4 Driveway Width 
Driveway widths shall conform to the provisions of the Technical Specifications for Public 
Improvement Projects, City of Gardner.  All commercial and industrial driveways shall be 
curbed.  All parking lots and driveways leading to or connecting with parking lots shall also be 
curbed. 

 
15.1.5 Driveways and Accommodation of Pedestrians 

All driveways should adequately accommodate pedestrians using sidewalks or paths. Crosswalk 
and ramp locations should be placed to balance the pedestrian crossing distance and the width of 
the intersection for vehicular traffic (typically this is at about the center point of the corner 
radius). Crosswalks should not be placed where pedestrians would likely have to cross behind or 
between stopped vehicles, except at roundabouts and “pork chop” right-turn islands. Where four 
or more driveway lanes are created, they should be designed so that the pedestrians have a refuge 
between the entering and exiting traffic. 
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15.1.6 Driveways and Accommodation of Bicycles 
Where a new driveway crosses a bicycle facility (such as a dedicated bike path or an on-street 
bike lane), the driveway should be designed so as to accommodate the safe crossing of bicyclists. 
Likewise, when a new bicycle facility is built that crosses existing driveways, the bicycle facility 
should be designed with safe crossings in mind. 
 

15.1.7 Driveway Throat Length 
The throat length should minimize or eliminate the 
condition where inbound traffic queues back onto a 
public street (see Figure 15-1). The throat length 
also provides a place for exiting vehicles to queue, 
better definition of the driving lanes, and separation 
between the parking area and the adjacent street. 
Driveway throat lengths shall meet the following 
requirements and should be based on the ultimate 
public street section anticipated: 

 
15.1.7.1 All driveways shall provide at least 50 feet of throat length adjacent to local streets and 

100 feet adjacent to collector and arterial streets. 
15.1.7.2 For driveways serving between 100 and 400 vehicles in the peak hour (two-way traffic 

volumes) the driveways shall provide at least 150 feet of throat length.   
15.1.7.3 For driveways serving over 400 vehicles per hour (two-way traffic volume) and for all 

driveways controlled by a traffic signal, adequate throat length shall be determined by a 
transportation impact study. 

15.1.7.4 For driveways serving extremely low volumes (10 vehicles or less in the peak hours) on 
streets with low volumes (less than 100 vehicles existing or projected in any hour) and 
low speeds (25 miles per hour speed limit), a throat depth of 30 feet may be permitted at 
the City Engineer’s discretion. 

 
15.1.8 Turning Radius 

The path that a vehicle follows when turning left to or from a cross street or drive is defined as 
the turning radius. This path should be a continuous, smooth curve from the stopping point e.g. 
the stop line, the end of the median nose, or the location the vehicle typically waits to make a left 
turn, to beyond the farthest conflicting travel lane. Left-turning drivers should not have to pull out 
straight into the intersection and then begin the turn maneuver. The minimum turning radii are as 
follows (reckoned from the left side of the car):  
 

 For low-volume drives or streets (less than 100 vehicles in the peak hour) serving 
primarily passenger cars, 40 feet minimum. 

 For dual left-turn movements, 75 feet minimum (for the inner left-turn movement). 

 For all other situations, 60 feet minimum. 
 

Opposing left-turn movements, e.g. eastbound left turns and westbound left turns, at the same 
intersection shall provide at least 10 feet of separation between the outside edges of the two 
turning paths. 

 
15.1.9 Sight Distance 

All driveways shall be designed with adequate intersection sight distance and sight triangles as 
defined by AASHTO. 

Figure 15-1: 
Driveway Throat Length 
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Section 16:  Traffic Impact Study Requirements 
 
The purpose of this section is to clearly outline the minimum requirements for Traffic Impact Studies 
(TIS) prepared as part of the land development approval process in the City of Gardner.  A TIS identifies 
and quantifies the potential impacts of site development on the local and regional transportation system 
and specifies the measures necessary to mitigate those impacts. 

16.1 TIS Process - Flow Chart 
The general process for scoping and preparing a TIS is outlined in Figure 16-1. The completed draft TIS 
should be submitted to the City Engineer 14 days prior to the preliminary plan submission.  The revised 
TIS must be submitted 14 days prior to the planning commission meeting requesting plan approval.  
Failure to meet these submittal deadlines shall be cause for rejection of the submittal and/or rescheduling 
to a later Planning Commission meeting. The subsequent sections present more detailed information on 
the TIS preparation requirements.   

 

16.2 Study Triggers and Thresholds 
 

The following situations will require a TIS: 
 

• A currently undeveloped property proposed for development and/or rezoning 

• A currently developed property proposed for expansion, intensification, or redevelopment – to a 
level that requires City approval. 

• A previously approved project in either category above that has not been developed within time-
frames specified in this section and is re-starting. 

 
The final determination of whether a traffic study is required shall be made by the City Engineer, subject 
to the approval of City Council. 

 
The scope of the traffic study for a proposed development is a function of the amount of new traffic trips 
the development, redevelopment, 
or expansion is expected to add to 
Gardner’s roadway system. The 
City has established three Levels 
of study, depending on the 
magnitude of traffic generated. 
The thresholds for these Levels are 
shown in Table 16-1. The City 
Engineer can request a TIS and/or 
modify the scope requirements of a TIS based on local conditions and knowledge. 

 Figure 16-1: TIS Process Flow Chart 

Table 16-1: Traffic Impact Study Thresholds 
 

Level of Study  Threshold  Typical Scope 
Level 1 20-99 vph1  trip generation and site review 
Level 2 ≥100 vph  full study 
Level 3 ≥500 vph  full study with extended study area 

 Note:  vph = vehicles per hour  - new trips generated by the development 
during traffic peak hours 

Determine 
need for 

study 

Determine 
level of study 

(I, II, III) 
Scoping 

 Submit trip 
generation 

and 
distribution 
assumptions 

for City 
approval 

Draft report 
to City 

Final Report 
to City 
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16.3 Study Scope 
The specific scope of a study will vary depending on the level of study.  At the outset of the study, the 
applicant (or their authorized representative) should contact the City to begin the scoping process.  The 
City Engineer must approve the scope of work and technical approach.  
 
Study Area 
Level 1: Site only 
Level 2: to the nearest arterial or collector intersection in either direction bordering the site 
Level 3: at least to the nearest arterial in all major directions of travel, further if necessary to adequately 
assess the potential traffic impacts.  As a rule of thumb, all intersections experiencing an increase of 50 or 
more vehicles as a result of the project should be studied.  The City Engineer shall make the final 
determination of what study area is reasonable.    
 
Study Scenarios  
Level 1: No analysis scenarios.  The study needs to provide a forecast of the project trip generation and a 
review of the site to ensure compliance with the City’s Access Management Code. 

Level 2: Existing, Opening Day/Full Build (with and without project), 20-year horizon (with project) 

Level 3: Existing, Opening Day/Full Build (with and without project), Near-Term (5 years after build-out 
with and without project), 20-year horizon (with project)  
 
If a project is phased, the opening day for each major phase should be studied as well as the build-out.  
For later-year phases, an updated traffic study will be required if the original study is more than two years 
old; unless the applicant can demonstrate that the nature of the proposed development, and the near-term 
and long-term forecasted background traffic conditions, have not changed substantially, as determined by 
the City Engineer subject to approval by City Council. 
 
Traffic Analysis Methodology 
Other items to be considered and approved either during the scoping phase or as the study progresses 
include: time periods to be analyzed (daily, am/pm peak periods, other peak periods), trip generation 
assumptions, trip distribution and assignment assumptions, planned public and private roadway and 
intersection improvement assumptions, baseline traffic counts, traffic projection methods, signal 
timing/phasing assumptions, acceptable mitigation measures.  These and the Study Elements listed in 
section 16.4 shall be considered unless otherwise approved by the City Engineer.    

16.4 Study Elements 
The TIS shall be prepared according to generally acceptable professional practice and shall address the 
following study elements.  The City Engineer must approve all major assumptions. 
 
Executive Summary 
This section should summarize all of the key findings of the study, including the identified impacts and 
proposed mitigation. 
 
Introduction and Study Scope 
This section should explain the context of the study and the scope of the work. 
 
Project Description 
This section should provide the following information: 

 Proposed project description including site location, layout, access, land-uses, and phasing 
 Existing access and land-uses 
 Information on nearby parcels’ access and land-use and their relationship to the proposed project 
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Existing Conditions 
The TIS will document the existing traffic conditions at the study intersections and on the study 
roadways.  This will include the following: 

 Description of the existing roadway system (street classifications, number of through lanes, number 
of turn lanes, intersection controls, etc…) 

 Traffic Volumes (daily and study peak hours) 
 Current operational results (Levels of Service, queueing, etc) 
 Safety analysis 
 Parking conditions (if appropriate) 
 Pedestrian and bicycle conditions 
 Public transit conditions 
 Railroad crossing delay (if applicable) 

 
Opening Day Conditions (No Project) 
The TIS should present the background traffic conditions on the assumed opening day.  The background 
conditions must include background traffic growth between the existing year counts and the expected 
opening day year.  Background growth will address approved but not completed or occupied 
developments and background growth from other sources (based on historic traffic growth and other 
variables).  All of the items addressed in the existing conditions section should be addressed here to the 
extent applicable. 
 
Opening Day Conditions (With Project) 
This section will present the opening day conditions with the proposed project.  Key items will include: 

 Trip Generation – The trip generation calculations will be based on the most recent version of ITE’s 
Trip Generation unless otherwise approved by the City Engineer. 

 Trip Distribution and Assignment – The trip distribution and assignment will be based on available 
local data and will be approved by the City Engineer.  Both the distribution and assignment should 
be clearly shown in figures with explanatory test as necessary.  

 
The topics addressed in the Existing Conditions section should be addressed in this section.  In addition, 
potential impacts to any facility or mode should be highlighted. 
 
Near-Term Conditions (5 years after build-out, with and without project) 
This section will present conditions 5 years after project build-out, and shall analyze conditions both with 
and without the project.  If any project trip generation or distribution patterns are anticipated to change in 
this time horizon, the study should incorporate those assumptions.   
 
The 5-year horizon should include background traffic growth assumptions based on a methodology 
approved by the City Engineer.  Typically, a combination of growth factors plus forecasted trip 
generation from approved or anticipated development will be adequate to develop these assumptions. 
 
Long-Term (20-Year) Conditions (with project only) For most studies, this scenario should be based on 
traffic forecasts provided by the City.  The goal of this analysis is to provide the City with a clear picture 
of how the proposed project affects the City’s long-range roadway and land-use planning.  A detailed 
impact comparison is not required. For large projects (more than 500 peak-hour trips), the applicant 
should develop a forecasting methodology subject to approval by the City Engineer. 
 
Proposed Mitigation 
This section will outline the improvements required to address the identified impacts.  These 
improvements could be on- or off-site and could affect any of the study modes (auto, truck, bus, bike, 
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pedestrian).  Typical mitigation measures include the addition of turn lanes, installation of signals (if 
warranted), provision of sidewalk connections, or other such improvements.  The study shall demonstrate 
that the proposed measures will restore operations to acceptable levels. 
 
Technical Approach Information 
The following items outline key methods and requirements for preparing a TIS for the City of Gardner. 
 
Data Collection: The applicant is responsible for collecting all of the required traffic data. The applicant 
should check with City staff regarding available data in the City’s possession. Both peak hour and daily 
counts should be less than two years old and should have been conducted on a Tuesday, Wednesday, or 
Thursday (except for special studies when weekends or Monday/Friday counts are needed).  Typically, 
both the a.m. and p.m. peak hours should be studied.  If it can be demonstrated that the project will not 
generate traffic during one of the peak hours (for example, a restaurant that is only open for lunch and 
dinner), the City Engineer may waive the requirement to analyze that period. 
 
Trip Generation:  Trip generation calculations will be prepared using the most recent version of the 
ITE’s Trip Generation.  For redevelopment or rezoning projects, the applicant should calculate both the 
total project trip generation and the net difference.  The trip generation assumptions and calculations must 
be approved by the City Engineer prior to initiation of the operational analysis.   
 
Trip Distribution and Assignment: The applicant will clearly present and support the assumed trip 
distribution.  Similarly, the major assignment assumptions will be presented and explained. For 
redevelopment or rezoning projects, the applicant will need to determine whether the distribution of the 
proposed project differs from that of the previously approved or zoned use, because the assignment will 
need to represent the net difference.  The trip distribution assumptions must be approved by the City 
Engineer prior to initiation of the operational analysis.   
 
Operational Analysis Methods: Highway and intersection operational analyses will be performed using 
the methods described in the most recent version of the Transportation Research Board’s Highway 
Capacity Manual.  If required by the City Engineer, the applicant shall perform a traffic simulation for 
closely spaced intersections, improvements relying on signal timing/phasing, or complex traffic 
conditions. 
 
Impact Thresholds: The impact thresholds in use in the City of Gardner are as follows: 

 LOS A – D are acceptable on all arterials and collectors  
 LOS A – C are acceptable on all other roadways (the highest class of road defines an intersection) 
 On local residential streets, 3,000 vehicles per day is the maximum acceptable average daily traffic 

volume  
 
Queuing: The study will include queuing analyses for each study intersection.  95th percentile queues 
should be reported if/when they exceed the existing (or proposed) queue storage. 
 
Access Management Review: The applicant will compare the proposed site access to the City’s Access 
Management Codes as outlined in this document as well as other applicable design standards and 
guidelines, and shall submit a proposal that meets the City’s Access Management Codes.  If the applicant 
wishes to deviate from the Access Management Code, the applicant should submit a concept plan to the 
City Engineer for review and comment prior to making application. 
 
On-Site Circulation: The analysis will include a section evaluating and commenting on the on-site 
circulation.  This will include an assessment of on-site intersections and driveways/roadways with respect 
to operations and safety (including driveway throat length, vehicle turning radii, sight distance, etc.).  
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Shared access and cross-parcel traffic flows should also be considered. It will also address on-site truck 
circulation and parking.  
 
Multi-modal Considerations: Bike, pedestrian, transit, and truck considerations.  Outline current and 
proposed transit services to the site. 
 
Responsibility and Qualifications 
It is the applicant’s responsibility to prepare the traffic impact study, including all necessary data 
collection.  The individual preparing the traffic study must be a registered engineer, qualified in preparing 
traffic impact studies. The City Engineer will make the final determination as to whether a particular 
individual is qualified.  
 
The City of Gardner prefers to receive traffic studies that follow a consistent outline.  The recommended 
outline is provided here.  The City Engineer must approve other formats prior to submittal.   
 
A minimum of two copies of a draft report shall be submitted to the City Engineer for review.  After the 
applicant receives the City’s comments, a minimum of two copies of a final report shall be submitted to 
the City Engineer.  The report shall contain, in Appendices, any detailed calculations supporting the main 
body of the report such as intersection LOS analysis 
 
Any deviations from the above guidance should be approved by the City Engineer. 
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Section 17:  Review / Exceptions Process 
Flexibility is essential when administering access spacing requirements to balance access management 
objectives with the needs and constraints of a development site. The following administrative procedures 
are intended to provide flexibility, while maintaining a fair, equitable and consistent process for access 
management decisions. The exception/waiver process described below applies to all of the guidelines in 
this code. 

17.1 Approval Required 
17.1.1 No person shall construct or modify any access connection to a roadway within the City of 

Gardner without approval from the City. Approval is typically granted through the preliminary 
and final development plan processes and/or engineering approval of construction plans for 
roadways. All requests for connections to a roadway within the City after the date of adoption of 
the Access Management Code shall be reviewed for conformance with this Access Management 
Code, except as noted below. 

17.1.2 Access connections that do not conform to this policy and were constructed before the effective 
date of this code shall be considered legal nonconforming connections and may continue until a 
change in use occurs as described in Section 14. Temporary access connections are legal 
nonconforming connections until such time as the temporary condition expires.  

17.1.3 Any access connection constructed without approval after the adoption of this policy shall be 
considered an illegal nonconforming connection and shall be issued a violation notice and may be 
closed or removed. 

17.2 Requests for Modification 
17.2.1 Access connections deemed in conformance with this policy may be authorized by the City 

Engineer. Any requests for modification shall require approval by the City Engineer. Any appeal 
of the decision of the City Engineer shall be to the City Council which has final authority. 

17.2.2 The City Engineer may reduce the connection, median opening, signal, and roadway spacing 
requirements by up to 10 percent or 100 feet (whichever is less) where it is impractical to meet 
the standards, except where prohibited by this code. 

17.2.3 Modifications of greater than those described in Section 17.2.2 shall require documentation 
justifying the need for the modification and an access management plan for the site that includes 
site frontage plus the distance of connection spacing standards from either side of the property 
lines. The analysis shall address existing and future access for study area properties, evaluate 
impacts of the proposed plan versus impacts of adherence to standards, and include improvements 
and recommendations necessary to implement the proposed plan. 

17.3 Variances 
Based on an engineering study, the standards outlined in this code may be altered or waived by the City 
Engineer to accommodate existing street or property limitations or extraordinary conditions. 

17.4 Waiver for Nonconforming Situations 
Where the existing configuration of properties and driveways in the vicinity of the subject site precludes 
spacing of a connection in accordance with the spacing standards of this code, the City Engineer, in 
consultation with appropriate City departments, shall be authorized to waive the spacing requirement if all 
of the following conditions have been met: 
 



City of Gardner 26 Access Management Code 
December 14, 2009  DRAFT  

17.4.1 No other reasonable access to the property is available. 
17.4.2 The connection does not create a potential safety or operational problem as determined by the 

City Engineer based on a review of a transportation impact study prepared by the applicant’s 
professional engineer. 

17.4.3 The access connection along the property line farthest from the intersection may be allowed. The 
construction of a median may be required on the street to restrict movements to right-in/right-out 
and only one drive shall be permitted along the roadway having the higher functional 
classification. 

17.4.4 Joint access shall be considered with the property adjacent to the farthest property line. In these 
cases: 

 A joint-use driveway with cross-access easements will be established to serve two 
abutting building sites, 

 The building site is designed to provide cross access and unified circulation with abutting 
sites; and 

 The property owner agrees to close any pre-existing curb cuts after the construction of 
both sides of the joint use driveway. 

17.5 Temporary Access 
A development that cannot meet the connection spacing standards of this policy and has no reasonable 
alternative means of access to the public road system may be allowed a temporary connection. When 
adjoining parcels develop which can provide joint or cross access, permission for the temporary 
connection shall be rescinded and the property owner must remove the temporary access and apply for 
another connection. Conditions shall be included in the approval of a temporary connection including, but 
not limited to the following: 

 Applicants must sign an agreement to participate in any future project to consolidate access 
points. 

 Applicants must sign an agreement to abandon the interim or temporary access when adequate 
alternative access becomes available. 

 The transportation impact study should consider both the temporary and final access/circulation 
plan. 

 
A limit may be placed on the development intensity of small corner properties with inadequate corner 
clearance, until alternative access becomes available. 
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Section 18:  Glossary 
AASHTO: American Association of State Highway and Transportation Officials 
 
Access Point: See definition for connection. 
 
ADT: Average Daily Traffic. The average number of vehicle trips generated over a specific time period. 
 
Connection: Any street or driveway intersection with a public street.  It also includes median openings on 
public streets. 
 
CARNP: Comprehensive Arterial Roadway Network Plan  
 
City Engineer: The City Engineer can authorize a designee to make decisions where the text authorizes 
the City Engineer to make decisions. 
 
Driveway throat: The portion of the driveway extending back from the public street, uninterrupted by any 
internal site access points (through physical prohibition by raised islands).  
 
FHWA: Federal Highway Administration 
 
Flag lots: Lots created such that each parcel has access to the main roadway instead of the preferred 
method where the parcels would connect on a private drive or local roadway.   
 
KDOT: Kansas Department of Transportation 
 
LOS: Level of service. A measure of effectiveness that determines the quality of service on transportation 
infrastructure. 
 
MARC: Mid-America Regional Council 
 
Outparcels: Lots on the perimeter of a larger parcel that break its frontage along a roadway. They are 
often created along arterial street frontage of shopping center sites, and leased or sold separately to 
businesses that desire the visibility of major street locations. 
 
Queue: A line of vehicles. 
 
Trip Generation: Prediction of the amount of traffic originating from a particular location. 
 
V/C: The ratio of demand flow rates to capacity for a given type of transportation facility.  
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Appendix F 

Project Cost Estimates 

 



Unit Costs

Code Project Type Unit Cost/Unit
2LU 2‐Lane Urban Roadway Mile 3,000,000

4LU‐TURN 4‐Lane Urban Roadway ‐ Add turn lanes Mile 3,000,000
2LR TO 3LU 2‐Lane Rural Roadway ‐ Widening to 3‐Lanes Urban Mile 5,000,000
2LR TO 5LU 2‐Lane Rural Roadway ‐ Widening to 5‐Lanes Urban Mile 6,500,000

5LU 5‐Lane Urban in Developed Area Mile 7,500,000
6LR 6‐Lane Rural Roadway Mile 6,500,000
2LR 2‐Lane Rural Roadway Mile 3,000,000
3LR 3‐Lane Rural Roadway Mile 3,500,000
7LB 7‐Lane Bridge LF 10,400
2LB 2‐Lane Bridge LF 4,400

MAJ‐INTCHG Major Interchange Reconstruction EA 20,000,000
INTCHG Interchange Reconstruction EA 15,000,000

MAJOR‐INT Major Intersection EA 500,000
MOD‐INT Moderate Intersection EA 300,000
MINOR‐INT Minor Intersection EA 150,000
SIGNAL Small Signal Project EA 120,000
SM‐INT Small Intersection Improvements EA 80,000
RESTRIPE Restriping Mile 50,000

RESTRIPE‐INT Intersection Restriping EA 15,000
SW Sidewalks Mile 140,000
PC Pedestrian Crossings EA 5,000
LS Large Study EA 50,000
SS Small Study EA 15,000
VSS Very Small Study EA 7,500



Existing Project Cost Estimates

No. Project Cost Source Project Type Code Units Quantity
Cost 

(2009 Dollars) Funded Unfunded

1 Moonlight Road 
Improvements Project Budget 4-Lane Urban Roadway NA NA NA $13,546,000 $13,546,000

2
Gardner Road 
Improvements 

(at/near interchange)
Project Budget 2-Lane Urban Roadway NA NA NA $2,000,000 $2,000,000

3 US-56 & Old 56 
Improvements Project Budget* Major Intersection NA NA NA $540,200 $540,200

4

Center Street & Madison 
Street with restriping from 

Main Street to Madison 
Street

Estimate Intersection Restriping RESTRIPE Mile 0.5 $30,000 $30,000

5 191st Street / 188th Street 
Re-Alignment

MARC TIP Project 
Budget 4-Lane Urban Roadway NA NA NA $14,000,000 $14,000,000

6 Santa Fe Street & Moonlight 
Road Improvements Estimate Minor Intersection MINOR-INT EA 1 $150,000 $150,000

7 Center Street & Main Street Project Budget** Minor Intersection NA NA NA $100,000 $100,000

8 Mid-Block Pedestrian 
Crossing Study Estimate Very Small Study VSS EA 1 $7,500 $7,500

9 Lincoln Street & Moonlight 
Road Signal Estimate Signal Installation SIGNAL EA 1 $120,000 $120,000

10 Moonlight Elementary Traffic 
Flow Improvements Estimate Small Study SS EA 1 $15,000 $15,000

11 Cedar Niles Road & Santa 
Fe Street

Estimate Small Study SS EA 1 $15,000 $15,000

12 Madison Elementary Traffic 
Flow Improvements Estimate Small Study SS EA 1 $15,000 $15,000

13 General Pedestrian / 
Sidewalk Improvements Estimate Sidewalks SW Mile 0.25 $35,000 $35,000

* Includes a 20 percent construction management allowance Sum of Unfunded Costs $357,500
** Includes a 33 percent contingency



2015 Project Cost Estimates

No. Project Description Cost Source Project Type Code Units Quantity
Item Cost 

(2009 Dollars)
Total Cost 

(2009 Dollars) Funded Unfunded

1 Center Street & Main Street

Add east-west turn lanes, new signal equipment, modify 
signal phasing and timing, acquire small piece of right-of-

way.  Consider adding north-south through lanes if feasible 
and within an acceptable budget.

Estimate Major Intersection Improvement MAJOR-INT EA 1 $500,000 $500,000 $500,000

2 Cedar Niles Road & Santa Fe Street
Assumes a new signal or roundabout will be constructed.  

Improvement must be coordinated with traffic operations at 
Cedar Niles Road & US-56.

Estimate Major Intersection Improvement MAJOR-INT EA 1 $500,000 $500,000 $500,000

3 167th Street - Widening from Waverly to 
Moonlight

Widen 167th Street to 4-lanes plus a median with turn lanes 
at connection points.  Construct to urban design criteria with 

curbs and sidewalks.
Estimate Large Study LS EA 1 $50,000 $50,000 $50,000

4 Gardner Road & 183rd Street Signal Signalize the intersection. Estimate Minor Intersection Improvement MINOR-INT EA 1 $150,000 $150,000 $150,000

5 167th Street & Center Street Convert intersection to four-way stop control.  Modify 
intersection striping and signing. Estimate Intersection Restriping RESTRIPE-INT EA 1 $20,000 $20,000 $20,000

6 Moonlight Road & 167th Street 
Improvements

Improve traffic control. Multiple options should be 
considered: three-way stop control, median refuge, or traffic 

signal.
Estimate Small Intersection 

Improvements SM-INT EA 1 $80,000 $80,000 $80,000

7 Gardner Road & I-35 SB Ramps Modify signal timing, possibly modify ramp approach lanes Estimate Small Intersection 
Improvements SM-INT EA 1 $80,000 $80,000 $80,000

Estimate Major Intersection Improvement MAJOR-INT EA 1 $500,000 $750,000

Factor* ROW and approach lane work NA NA NA $250,000

9 US-56 and NB I-35 Ramps Signalize the intersection. Estimate Minor Intersection Improvement MINOR-INT EA 1 $150,000 $150,000

10 175th Street and Clare Road Signal Signal and turn lanes. Estimate Moderate Intersection 
Improvement MOD-INT EA 1 $300,000 $300,000 $300,000

11 Madison Street & Moonlight Road Signal Signalize the intersection. Estimate Minor Intersection Improvement MINOR-INT EA 1 $150,000 $150,000 $150,000

12 175th Street & Waverly Road Signalize the intersection. Estimate Minor Intersection Improvement MINOR-INT EA 1 $150,000 $150,000 $150,000

13 Gardner Road & I-35 NB Ramps Reconstruct the intersection as a roundabout. Estimate Major Intersection Improvement MAJOR-INT EA 1 $500,000 $500,000 $500,000

14 US-56 & 175th Street & Poplar Street Reconstruct the intersection as a roundabout. Estimate Major Intersection Improvement MAJOR-INT EA 1 $500,000 $500,000 $500,000

Estimate Restripe Roadway RESTRIPE Mile 0.5 $30,000

Estimate Large Study LS EA 1 $50,000

16 General Pedestrian / Sidewalk 
Improvements Construct missing sidewalk sections (even if only temporary) Estimate Sidewalks SW Mile 0.5 $70,000 $70,000 $70,000

17 Mid-Block Pedestrian Crossing Upgrades Update signing and striping Estimate Mid-Block Crossings PC EA 4 $20,000 $20,000 $20,000

18 Modify Truck Routes and Restrictions Modify ordinances, update signing Estimate Ordinances and Signs SS EA 1 $15,000 $15,000 $15,000

Estimate Upgrade 2-Lane Rural Roadway 
to 5-Lane Urban Roadway 2LR TO 5LU Mile 0.6 $3,900,000 $5,400,000

Estimate Upgrade 2-Lane Rural Roadway 
to 3-Lane Urban Roadway 2LR TO 3LU Mile 0.3 $1,500,000

Estimate Large Study LS EA 1 $50,000
Estimate 3-Lane Rural Roadway 3LR Mile 0.5 $1,750,000

Factor** Environmental, ROW and 
approach work NA NA NA $1,750,000

21 Gardner Road/Center Street Median and 
Turn Lanes (183rd Street to I-35)

Construct left- and right-turn lanes at major intersections.  
Construction of a raised median is preferred to restrict turns 

at minor connection points.
Estimate 4-Lane Urban Roadway - Add 

turn lanes 4LU-TURN Mile 1 $3,000,000 $3,000,000 $3,000,000

22
Waverly Road Improvements (US-56 to 
167th); Make improvements related to 

Madison Elementary

Reconstruct Waverly Road as a two-lane urban arterial with 
turn lanes at major intersections.  Reserve ROW for an 
ultimate 4-lane divided arterial design.  Restrict access 

Estimate Upgrade 2-Lane Rural Roadway 
to 3-Lane Roadway 2LR TO 3LU Mile 1.3 $6,500,000 $6,500,000 $6,500,000

Estimate Large Study LS EA 1 $50,000 $62,000

Estimate Restripe Roadway RESTRIPE Mile 0.2 $12,000

* 50 percent factor to account for additional ROW and/or roadway approach work Sum of Unfunded Costs $22,427,000 
** 100 percent factor to account for environmental issues, additional ROW, and/or roadway approach work.

$750,0008 US-56 & I-35 SB Ramps - Turn Lanes 
and Signal

Signalize the intersection.  Widen I-35 southbound off-ramp 
to add southbound double right-turn lanes.  Add an 

eastbound through approach lane.  Extend the westbound 
left-turn lane if possible.

$80,000

$62,00023 Gardner Rd/Center St - Widening & Left-
Turn Lanes (Main Street to 183rd Street)

Widen Center Street to 4 lanes with turn lanes and/or a two-
way left turn lane from Main Street to 183rd Street.  This 

could include a median where possible.

$80,000

$5,400,00019
Widen Moonlight Road from Warren to 
183rd; Make improvements related to 

Moonlight Elementary

Widen Moonlight Road to 5 lanes and/or 3 lanes, including 
either a center two-way left turn lane or a median with turn 
lanes at major intersections.  Would include improvements 

near Moonlight Elementary School. 

$3,550,000 $3,550,00020 Santa Fe Street Realignment just east of 
Moonlight Road

15 Gardner Rd/Center St Left-Turn Lanes 
(Main Street to 167th Street)

Project could include completing the restiping of Center 
Street from Madison Street north to 167th Street.  It could 

also include reconstructing all or part of the corridor as a 4-
lane divided arterial with a center two-way left turn lane (or 

turn lanes at major intersections).

The project includes making the re-alignment of Santa Fe 
Street near Moonlight Road permanent.



2030 Project Cost Estimates

No. Project Description Cost Source Project Type Code Units Quantity
Item Cost 

(2009 Dollars)
Total Cost 

(2009 Dollars) Funded Unfunded

1 Madison St and Waverly 
Rd Intersection

Improve intersection.  Make all-way stop or signalize.  Add 
one or more turn lanes. Estimate Minor Intersection MINOR-INT EA 1 $150,000 $150,000 $150,000

2 167th Street - Widening 
from Waverly to Moonlight

Widen 167th Street to 4-lanes plus a median with turn lanes 
at connection points.  Construct to urban design criteria with 

curbs and sidewalks. Signals should be installed at the 
167th/Center and 167th/Moonlight intersections, if not 

previously completed.

Estimate 2-Lane Rural Roadway - 
Widening to 5-Lanes Urban 2LR TO 5LU Mile 2 $13,000,000 $13,000,000 $13,000,000

3 188th St and Gardner Rd 
Intersection

Improve intersection to address LOS issues.  Add turn 
lanes. Estimate Major Intersection MAJOR-INT EA 1 $500,000 $500,000 $500,000

4 175th Street Widen to 6 
lanes (I-35 to Hedge Lane) Widen to 6-lanes plus a median and turn lanes.  Estimate 6-Lane Rural Roadway 6LR Mile 1.5 $9,750,000 $9,750,000 $9,750,000

5 I-35 / US-56 Interchange 
Improvements

Increase interchange capacity.  Key improvements could 
include a westbound to southbound loop on-ramp and a two 
lane eastbound to northbound loop on-ramp (or allowing the 
eastbound to northbound left turn at the northbound ramps 

in addition to the loop ramp).

Estimate Major Interchange 
Reconstructon MAJ-INTCHG EA 1 $20,000,000 $20,000,000 $20,000,000

Estimate 6-Lane Rural Roadway 6LR Mile 1.5 $9,750,000 $17,134,000
Estimate 7-Lane Bridge 7LB LF 710 $7,384,000

Estimate 2-Lane / 3-Lane Rural 
Roadway 3LR Mile 1 $3,500,000 $6,570,000

Estimate 2-Lane Bridge 2LB LF 200 $880,000

Factor* Extensive Earthwork and ROW NA NA NA $2,190,000

8 I-35 / Gardner Road 
Interchange Improvements

Increase interchange capacity.  Key improvements could 
include widening the bridge and/or constructing a 

southbound to northbound loop on-ramp.
Estimate Standard Interchange 

Reconstruction INTCHG EA 1 $15,000,000 $15,000,000 $15,000,000

9
Center St - Widening & 

Left-Turn Lanes Madison 
Street to 183rd Street)

Widen Center Street to 4 lanes with turn lanes and/or a two-
way left turn lane from Madison Street to 183rd Street.  This 
could include a median where possible.  Project will require 

a new bridge over the BNSF mainline tracks. This was 
previously two sections, but is combined for 2030.

Estimate 5-Lane Urban 5LU Mile 1 $7,500,000 $7,500,000 $7,500,000

* 50 percent factor for extensive earthwork and right-of-way acquisition Sum of Unfunded Costs $89,604,000 

$17,134,000

$6,570,000

6 US-56 Widen to 6 Lanes 
(Moonlight Road to I-35) Widen to 6 lanes from Moonlight Rd to I-35.

7 White Drive Connection 
(Main Street to Warren)

Extend White Drive south from Main Street across railroad 
tracks. Signalize the Main Street and White Drive 

intersection, and add left turn lanes on Main Street, as well 
as a northbound right turn lane on White Drive. 
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