
 

 

CITY OF MISSION PLANNING COMMISSION 
 

AGENDA 
 

October 28, 2019 
 

7:00 PM 
 

Mission City Hall - 6090 Woodson  
 

Council Chambers 
 

1. Call to Order  
 

2. Approval of Minutes from the September 23, 2019 Meeting 
 

3. New Business  
 

A. Case #19-06: Amendment of the Final Development Plan for the Gateway 
- 4801 Johnson Drive, Matt Valenti, Cameron Group, LLC Applicant .  
The Commission will be asked to consider an amendment to the final 
development plan for the Gateway development project at 4801 Johnson 
Drive.  The amendment is for the addition of a food hall, addition of one 
level to the office building, and one level to the parking garage.  

1. Staff Report  
2. Amended Final Development Plan  

 
 

 
4. Old Business 

 
A. Case# 19-0: Preliminary and Final Development Plan for a Parcel of 

Property at the Northeast Corner of Johnson Drive and Roe Avenue.  
A public hearing was held for this item at the September 23rd meeting, 
and then tabled until resolution of de-annextion could be reached.  The 
parcel has been successfully de-annexed.  The Planning Commission will 
need to take this item off the table and formally dispense with it.  

 
5. PC Comments/CIP Committee Update 

 
 

6. Staff Updates 
 

 
 

 



 

Questions concerning this meeting may be addressed to staff contact,  
Brian Scott, Assistant City Administrator at (913) 676-8353 or bscott@missionks.org. 

Mike Lee, Chairperson 
Stuart Braden, Vice-Chairperson 

 























1 

STAFF REPORT 
Planning Commission Meeting October 28, 2019 

 
AGENDA ITEM NO.: 1 
 
PROJECT NUMBER / TITLE: Case # 19-06 
 
REQUEST: Amendment of Final Site Development Plan for The 

Gateway Development  
 
LOCATION: 4801 Johnson Drive (Approx. 17 acres bounded by 

Johnson Drive Roeland Dr., Shawnee Mission Pkwy., and 
Roe Ave.) 

  
APPLICANT:  Matt Valenti, Cameron Group, LLC. 
 
PROPERTY OWNER: Aryeh Realty, LLC 
 140 Broadway, FL 41 
 New York, NY  10005 
 
STAFF CONTACT: Brian Scott, Assistant City Administrator  

 
PUBLIC HEARING:   N/A 
 
Property Information: 
The subject property is an approximately 
17 acre parcel located at the southwest 
corner of Johnson Drive and Roe Avenue.  
It is the site of the former Mission Mall.  
The property is bounded by Johnson 
Drive on the north, Roe Avenue on the 
east, Shawnee Mission Parkway on the 
south and Roeland Drive on the west.  
The property is zoned Planned Mixed Use 
District “MXD.”  This district is intended to 
encourage a variety of land uses in closer 
proximity to one another than would be 
possible with more conventional zoning 
districts, and to encourage building 
configurations that create a distinctive and 
memorable sense of place.  
Developments in this district are allowed 
and expected to have a mixture of 
residential, office and retail uses, along 
with public spaces, entertainment uses 
and other specialty facilities that are 
compatible in both character and function. 
Developments are also expected to utilize 
shared parking facilities linked to multiple 
buildings and uses by an attractive and 

logical pedestrian network that places more emphasis on the quality of the pedestrian 
experience than is generally found in a typical suburban development.  Buildings are intended to 
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be primarily multi-story structures with differing uses organized vertically rather than the 
horizontal separation of uses that commonly results from conventional zoning districts.  The 
property is also subject to the Mission, Kansas Design Guidelines for the Johnson Drive 
Corridor. 
 
Surrounding properties are zoned and developed as follows: 
North: Roeland Park “OB” Office Building District-small offices, “PUB” Public Services - park, 

and “MXD” Mixed Use District - bank and micro-hospital 
West:  Mission “RP-3” Planned Townhome District-Roeland Court Townhomes, “MS2” Main 

Street District 2 - restaurant and vacant building, “R-1” Single Family Residential District-
detached dwelling units,  

South: Mission “RP-6” Planned High Rise Apartment District-vacant “C-1” Restricted Business 
District-bank, “C-O” Office Building District-dentist and other office uses. 

East: Fairway ”R-1” Single Family Residential District-detached dwelling units. 
 
Comprehensive Plan Future Land Use Recommendation for this area:  
The Comprehensive Plan indicates this area is appropriate for Mixed Use High-Density to be 
composed of a pedestrian friendly mix of neighborhood and community office uses, retail-
commercial and service-commercial uses, institutional, civic, and medium to high density 
residential. 
 
 
Project Background: 
In 2005 The Cameron Group, LLC, a development company from East Syracuse, New York, 
purchased the Mission Mall property with plans to build a mixed-use development on the site. In 
2006 the Planning Commission reviewed and approved the rezoning and preliminary site plan 
for the redevelopment of the subject property for urban development composed of retail, office, 
hotel, restaurant, and residential uses (Ordinance #1203).  Since the “MXD” zoning and 
preliminary site plan was first approved, the project has evolved through several revisions 
reflected in revised plans presented to the Planning Commission and City Council in 2007, 
2008, 2012, 2015 and 2016.  Each of these plan approvals included a range of stipulations for 
site development issues, and requirements for additional details to be provided with final plan 
reviews.  A preliminary site plan was approved by the City Council on January 20, 2016 after a 
public hearing and consideration before the Planning Commission on September 28, 2015.  A 
final site development plan was approved by the Planning Commission in March of 2017. 
 
At the time of approval, the plan encompassed three, connected apartment buildings (Buildings 
“C,” “D” and “E”) at the corner of Johnson Drive and Roeland Drive; a seven-story hotel at the 
corner of Roeland Drive and Shawnee Mission Parkway (Building “B”); an office building 
(Building “F”); and a large, somewhat undefined retail space (Building “A”).  Each of these 
buildings surrounded a three-level parking structure within the interior of the site.  The 
developer’s intent was to proceed with the development of the project in three, sequential 
phases beginning with the apartment buildings and then the hotel and garage, and finally the 
retail space.  The office building would be constructed when a tenant was identified and specific 
needs for use defined.    
 
 
Project Update:  
Since the approval of the final development plan by the Planning Commision in March of 2017, 
the developer has been presented with opportunities that better define the future retail 
component of the project and necessitate changing the phasing of the construction.   
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Construction plans were submitted to the City in the late winter of this year for an approximately 
90,000 square foot movie theater and entertainment venue known as Cinergy, a company 
based out of Texas and new to the Kansas City market.  Construction plans were approved and 
a building permit issued this summer.  Preparation of the building site has been completed, and 
construction is expected to begin next month. 
 
Plans for a proposed food hall have evolved to the point that programming of the space is 
defined and design elements can be set and presented for consideration by the Planning 
Commission.   
 
A tenant, and possibly a second, has been identified for the office building.  With tenant(s) 
identified, the needed square footage can be identified and final design elements further refined 
and set. 
 
Further evaluation of the site and design work has resulted in reducing the footprint of the 
parking structure on the site, but adding an additional level to it. 
 
The developer has also been in negotiations with the City to restructure their financing and 
development incentives so that they can re-engage in construction of the apartment buildings 
early next year, following in short order with the parking structure, hotel, office building, and the 
food hall.  All construction is expected to be complete by the end of 2021, a year earlier than 
first planned.       
 
At this time the applicant is requesting to make an amendment to the final site development plan 
(FDP) that was approved in March of 2017.  The amendment reflects (1) consideration of design 
elements of the food hall component of the development project, (2) further clarification of the 
design elements of the office building and adding an additional level, and (3) a modification to 
the design of the garage reducing the footprint and adding an additional level.    
 
 
Plan Review and Modifications  
The approved plan identifies six buildings around the perimeter of the site with a partially free-
standing, three level parking garage in the interior.  Building “B” on the southwest corner of the 
site is a 202 room, 7-story hotel.  To the north, Buildings “C”, “D” and “E” along Roeland Drive 
and Johnson Drive are three, separate aparment buildings connected by an enclosed walkway 
between each.  Each apartment building is 4-stories, three stories of residential units above 
small retail shops on the ground floor.  There are 168 residential units between all three 
buildings.  Both the hotel and the apartment buildings remain substantially the same since the 
FDP was approved in March of 2017.  Minor modifications to the plans have been approved 
administratively as designs have been finalized.   
 
Administrative approvals include moving the hotel entrance to the front, visible from Roeland 
Drive, and providing a direct, circular drive up to the hotel entrance.  The original plans had the 
hotel entrance on the second level of the parking structure, which seemed “tucked away” and 
not obvious to the first time visitor.  The new design provides a better presence and sense of 
arrival.  
 
Other administrative approvals include replacing the Ipe wood decking material with a patterned 
concrete for the boardwalk that connects the surface parking lot on Roeland Drive to a green 
space adjacent to Buildings “C”, “D” and “E”.  The developer has had reservations that the Ipe 
wood decking would not hold-up well to the elements, especially anti-ice treatment during the 
winter months.  Instead, the boardwalk will be comprised of a patterned concrete in various 
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shades of grey.  This will give the appearance of a decking, or wood planking, but will be much 
more durable and have a longer life span.   
 
Finally, the grass in the courtyard area adjacent to buildings “C” and “D” will be replaced with a 
synthetic turf.  Due to the height of the apartment buildings and parking structure, the courtyard 
area will only receive direct daylight for a few hours a day, making growth of natural grass 
difficult.  In addition, the residents of the apartments may have dogs that will need a place to 
relieve themselves.  Synthetic grass can be more easily cleaned by maintenance crews.  
 
Building “A” was identified in the approved 2017 FDP as a single-story building with three retail 
tenant spaces totaling 119,160 square feet.  The height of the proposed building was 27 feet 
with a “bump-up” at the entrance that stood at 44 feet in height. 
 
This building is now identified as the Cinergy movie theater and entertainment complex.  The 
building will include 10 movie screens; a 16-lane, bowling alley; 6 escape rooms; ax throwing 
area; zip-line area; arcade; and bar/restaurant.  The entire building will be 89,300 square feet.  
The majority of the building is one-story at a height of 32 and a half feet.  There is an additional 
story, or mezzanine, at the south end of the building for the movie theater area bringing the total 
height to 46 feet.  The proposed building in the approved 2017 FDP was 27 feet in height at its 
lowest point, but with an entrance “bump-up” that stood at 44 feet in height.  Construction of the 
building is in the same method as initially proposed for the retail space - tilt-up concrete panels.  
The new building will have more earth-tone coloring as opposed to the previously approved 
building, which had grey tones. 
 
Immediately adjacent to the Cinergy building, on the northside, will be the food hall at 39,995 
square feet.  This building will be a 2-story building.  The first story will comprise a 4,300 square 
foot, sit-down restaurant and an 18,000 square foot, food hall providing approximately 14 stalls 
for independent food vendors around an open dining area.  The second story component will 
include a possible indoor golf experience (8,700 square feet) and restaurant terrace (1,000 
square feet).  The balance of the space is for kitchen, preparation and storage.  
 
Building “F” was initially proposed in the approved 2017 FDP as a 3-story office building totalling 
58,000 squre feet.  The developer is now proposing a 4-story office building totaling 76,487 
square feet.  The building will be mostly elevated at ground floor level providing clearance for 
vehicular circulation underneath, and future access to utilities that run under the building.  The 
total height of the structure is 58 feet (all four stories).  There is a mechanical screen on the roof 
bringing the overall height to 73 feet.  
 
As proposed in the originally approved FDP, there will be a parking structure in the middle of the 
development site that provides parking for all of the above uses.  The originally approved 
parking structure was a 3 level garage with 793 parking spaces.  The parking structure 
connected directly to both the hotel and the office building.  The parking structure has been 
redesigned to be a 4 level structure with 808 parking spaces, but with a smaller footprint on the 
site.   
 
A comparison of the modifications between the approved FDP and the amended FDP is shown 
in the table below.  The total floor area with the proposed amendment has been increased by 
35,512 square feet or 6%.  This increase is primarily in the office building component of the 
project (31%).  Overall parking has been reduced by 71 spaces from 1,528 to 1,457.  
 

Component  2017 Approved FDP 2019 Proposed FDP Change  



5 

Revisions  

Apartment Buildings 168 Units  168 Units  Same 

 177,812 sq. ft.  178,878 sq. ft.  1,066 sq. ft. (0.6%) 

    

Hotel  200 Rooms 202 Rooms  2 Additional Rooms 

 140,904 sq. ft.  147,244 sq. ft.  6,340 sq. ft. (4.5%)  

    

Retail (total) 173,778 sq. ft. 183,913 sq. ft.  10,135 sq. ft. (6%) 

Small Shop Retail 54,618 sq. ft. 54,618 sq. ft.   

Jr. Anchor Tenants 119,160 sq. ft. Not Included  

Food Hall Not Included  39,995 sq. ft.   

Theater  Not Included  89,300 sq. ft.  

    

Office Building  3 Levels 4 Levels 1 Additional Level  

 58,516 sq. ft.  76,487 sq. ft. . 17,971 sq. ft. (31%) 

    

Parking  1,528 Total Spaces 1,457 Total Spaces 71 Spaces (-5%)  

    

 735 Surface Spaces 649 Surface Spaces 86 Less . (-12%) 

 793 Garage Spaces  808 Garage Spaces 15 Additional (2%) 

 3 Levels  4 Levels  1 Additional Level 

    

OVERALL SQ. FT. 551,010 sq. ft.  586,522 sq. f.t.  35,512 sq. ft. (6%) 
 
 
Johnson Drive Design Guidelines & Municipal Code Standards 
The Johnson Drive Design Guidelines provide a wide range of recommended and required 
design elements applicable to the development.  These and the site development standards of 
the municipal code are reviewed below specifically for the proposed amendments.   
 
Design and Material Palette - Food Hall  
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The intent of the Johnson Drive Guidelines is to encourage detailed and articulated building 
elevations that create interesting facades, complementary massing, human scale elements, and 
high quality appearance materials.  It acknowledges that Mission benefits from a diversity of 
architectural styles and would not prohibit modern styles that are compatible in form and 
proportion to buildings with their immediate context on Johnson Drive.   
 
Architectural renderings and material selection for the proposed food hall are reflected in sheets  
FDP A300 and A301.  The 2-story building will be fronting Johnson Drive, just to the west of 
Roe Avenue.  The architectural design of the building, and use of materials and colors, breaks 
up the “front wall” of the building, giving it an appearance, at first, of being almost three, 
separate buildings.   
 
The west end of the building has a “structural frame” around the facade composed of a buff 
color masonry material.  Faux, wood grain metal panels are inserted within the structural frame, 
and then again toward the middle of the building on the second story.  The panels provide a 
contrast in color and texture to the overall building.  Aluminum metal panels on the west end of 
the second story provide a more modern appearance that ties the building to the apartment 
building and garage further west on the site.  The second level will offer the visitor two outdoor 
terraces, one at the west end and one in the middle.  The outdoor terraces will provide the 
visitor with interesting views of Johnson Drive and surrounding area while also giving some “life” 
or a human element to the building itself.   
 
The lower level of the building will be composed primarily of grey masonry that will bring the 
building together and compliment the other materials.  A charcoal colored canopy with wood 
tone accents is proposed for most of the lower level.  The canopy, in addition to the 2-story 
building, and overall use of materials and design, gives the building a human scale and presents 
an inviting area for pedestrians. 
 
The primary entrance to the food hall will be on the west end of the building from the parking lot.  
The entrance will be set back from the front facades of the food hall and the Cinergy building 
providing an outdoor plaza area comprised of patterned concrete same as to what is to be used 
in the boardwalk around the apartment buildings on the west side of the site.  This will further tie 
the entire site together. 
 
The east end of the food hall is proposed to be an outdoor venue for dining and yard games.  
Delivery area for the food hall will be on the east side of the building with access from Roe 
Avenue.     
 
All of these design elements fit well with the requirements of the Johnson Drive Design 
Guidelines and, in the opinion of staff, are far better than what had initially been proposed in the 
approved 2017 FDP.       
 
 
 
Design and Material Palette - Office Building  
The office building is located at the back of the site adjacent to Shawnee Mission Parkway. 
The approved 2017 FDP indicated a 3-story office building of 58,516 square feet.  The 
developer is now requesting to amend this component of the project to a 4-story office building 
of 76,487 square feet.  This would be additional 17,971 square feet.  The Mixed-Use zoning 
does not specify height limitations, so the proposed additional story would be acceptable.  
  
The ground level of the building will be mostly open to allow for vehicle circulation underneath 
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and future access to utilities.  There will be a small entry point comprised of a vestibule, 
elevator, and stairway.  Toward the back of the ground level there will be an area for service 
deliveries, storage, maintenance and mechanical equipment.  A bike storage area for 
employees wishing to ride their bike to work will also be located here.  The upper three levels 
are comprised of open office space.  Floor plans are shown on sheet FDP-A114. 
 
The exterior of the building (sheet FDP-A205) is comprised of an aluminum curtain wall system 
with different shades of glass windows throughout the upper three levels.  This makes for an 
interesting interplay between the metal and glazing.  A large prodema panel inset is proposed 
for the upper two levels of the east elevation of the building.  This will create a point of interest 
for the building, especially for those driving west on Shawnee Mission Parkway.  It will also 
soften the building and give it additional “texture.”   
 
The mechanical equipment on the roof of the building will be screened in on all four sides with  
metal box-rib panels.  The base of the building (ground level) will be board formed concrete that 
will match other elements on the site by the apartment buildings and hotel, again tying the entire 
site together (please see sheet FDP-L106). 
 
Design and Material Palette - Parking Structure  
The initial parking structure in the approved 2017 FDP was three-levels and abutted both the 
hotel and the office building.  The entrance to the hotel was proposed to be on the second level 
of the parking structure. 
 
The developer and their design team has further refined the design of the parking structure and 
are now proposing a 4-level structure with a smaller overall footprint.  The structure will no 
longer abutt the two buildings, but will instead be connected by walkways.  A one-level walk-way 
will connect the parking structure to each of the apartment buildings as well as the hotel.  A 
three-level walkway will connect the structure to the office building, one level for each level in 
the office building.  See sheet FDP A204 for elevations of the parking structure. 
 
The ground level of the parking structure will be mostly open for traffic circulation and parking 
underneath.  There will be a single, two-way ramp in the middle of the garage and a two-way 
ramp access from the circular drive at the front of the hotel.  Stairwells will be located on the 
exterior of the structure and will be clad in an aluminum bar gate screening.  The sides of the 
walkways will also be screened with aluminum bar gate. 
 
In addition, the screening has been changed from what was originally undulating, perforated 
panels to a large mesh panel.  The panels will be installed on the side of the structure in such a 
manner as to create a “wave” appearance with the left side of each panel projecting out a bit 
from the right side (please see sheet FDP-A211).  The proposed mesh panels will allow more 
natural daylight into the parking structure, than what the other panels would have.  It will give a 
greater sense of “openness”, which can add to one’s sense of safety.  This design will be more 
compliant with the crime prevention through environmental design (CPTED) standards that the 
City follows when every possible.  Staff has discussed with the developer and design team the 
need for heightened security measures in the parking structure.  
 
Reducing the footprint of the parking structure provided more light to interior spaces within the 
site.  It also allowed for a swimming pool to be placed behind apartment building “E” on the 
north side of the site.  The pool is for use by the apartment building residents.      
 
Parking and Loading 
The approved 2017 FDP provided for a total of 1,528 parking spaces over the entire project site.  
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Surface parking (including on-street parking) totaled 735 spaces and structured parking totaled 
793 spaces.  The amended FDP has reduced the number number of surface parking spaces to 
649 while increasing the number of structured parking spaces to 808.  The total number of 
parking spaces overall has been reduced by 71 spaces to 1,457.  A reduction of 5%.   
 
Surface parking includes angled parking spaces along Johnson Drive adjacent to street-level 
retail in Building “E”, a surface parking lot along Roeland Drive adjacent to street-level retail in 
Buildings “C” and “D”, and interior to the site in front of and below the parking structure.  
Generally all of the surface parking is earmarked for the retail component of the development 
project. 
 
Parking on the second level of the garage is primarily for hotel patrons and employees working 
in the office building.  The walkway to the hotel is at this level.  Parking on the third level is 
primarily for apartment building residents and office building employees.  The four walkways to 
the apartment buildings are all on this level.  Parking on the fourth level of the parking structure 
is for office employees and retail overflow.  There is a walkway from each level of the parking 
structure to the office building.     
 
MXD zoning provides the following parking requirements:  

● 1 parking space for 4 seats in restaurants and theaters.  This would equate to 345 
parking spaces for both the Cinergy building and food hall. 

● 1 parking space for each hotel room plus 1 parking space for each four employees.  This 
would equate to approximately 220 parking spaces. 

● 1.5 parking spaces for each residential unit.  This would equate to 252 parking spaces 
for the three apartment buildings. 

These three uses total 817 required parking spaces.  The MXD zoning is silent on parking 
requirements for office uses or other retail uses.   
 
Section 425.020 - Minimum Space Requirements of the City’s zoning code provides the 
following parking requirements: 

● 2.84 parking spaces per 1,000 square feet for general offices.  This would equate to 217 
parking spaces for the proposed office building 

● 4 parking spaces per lane for bowling facilities.  This would equate to 64 parking spaces 
for the bowling component of the Cinergy building. 

● 3.5 parking spaces per 1,000 square feet of shopping center.  This would equate to 189 
for the small shop retail on the ground floor of the apartment buildings.  

 
All uses above total 1,287 parking spaces.  This is 170, or 13%, less than 1,457 parking spaces 
being proposed.  
 
Refuse containment will be within a room at the ground level portion of the office building.  A 
trash compactor is located in a brick trash enclosure behind the Cinergy building.  A trash 
enclosure will also be located in the loading/service area of the food hall.  
 
Truck turning movements have been evaluated and found to be sufficient. 
 
On and Off Site Public Improvements 
The developer is responsible for installation of streetscaping around the perimeter of the site, 
which includes sidewalks, street trees, benches, bike racks, and street lights, and for providing 
public improvements off-site (crosswalks, modifications to traffic signals, turn lanes, etc).  Many 
of these components have been accounted for in the approved 2017 FDP. 
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A minimum 8-foot wide sidewalk clear zone along Johnson Drive must be provided in addition to 
adequate space for a streetscape amenity zone (street trees, tree wells, street lights, signage, 
etc.) and a seating area zone for any proposed outdoor restaurant space.  The ideal minimum 
width for all zones combined is 20-feet from the street curb to the building wall.  This becomes 
challenging given how closely Building “E” sits to Johnson Drive.  The proposed food hall, 
however, provides for a generous setback from Johnson Drive that meets these requirements.  
Submitted plans indicate a 5-foot wide sidewalk proposed for the portion in front of the food hall. 
This should be an 8-foot wide sidewalk to be consistent with the sidewalk further west on 
Johnson Drive.  A 5-foot wide sidewalk will be installed along Roe Avenue.   
 
Street trees should be planted between the curb and walking path of the sidewalk space 50’ on 
center.  Trees may be clustered to work about other streetscape features, but should be 
provided at a rate of 1:50’ of frontage.  Irrigation will be provided for all street trees.  Qualifying 
trees are shown in the table below. 
 

Frontage Required 
Street 
Trees 

2017 
Approve
FDP 

2019 
Amended 
FDP 

Notes 

Johnson 
Drive 

21 15 21 On-street parking and limited width 
along Building E reduce the number of 
trees provided.  Adequate width should 
be provided and the number of trees 
increased. 

Roe Avenue 10 4 10 Additional evergreen trees are 
proposed in place of shade trees.  
Screening is a priority in this corridor.  

Roeland 
Drive 

21 21 21 Trees must be located between back of 
curb and sidewalk. 

 
Most of the trees along Johnson Drive are clustered in front of the food hall.  This may block out 
the food hall when fully grown and with full foliage.  The numbers of trees could be reduced and 
spread out a bit more to the requirement of 50 feet on center.  Plans note a planting bed 
between the sidewalk, and the walkway around the front of the building.  Planting beds are also 
located in the courtyard plaza in front of the food hall.  Plans also note a bench, trash receptacle 
and bike rack at the along the paved area area in front of the food hall. 
 
Plans do not detail street lights, but these should be in accordance with the East Gateway 
Streetscape design standard, which is used elsewhere on the site.   
 
Street trees are provided along Roe Avenue.  And, a combination of shade trees and 
ornamental trees are proposed in the green area behind the hotel along Shawnee Mission 
Parkway.    
 
Signage 
The City’s Sign Code does not specify any signs by right in the “MXD” Planned Mixed Use 
District.  Instead, the Code requires shopping centers to establish private sign criteria governing 
all exterior signs in the development and that the Planning Commission review and approve 
these criteria as part of a final site plan approval.  The intent of the City’s sign code is to ensure 
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harmony and visual quality throughout the development.  After approval, no sign permit will be 
issued by the City for a sign that does not conform to the criteria.  
 
The developer will need to provided a sign criteria document for consideration in the future.  
   
Public Transportation 
The transit stop along the northeast side of the Gateway site is part of the system of newly 
enhanced bus facilities installed in the Metcalf Ave/Shawnee Mission Parkway corridor as part 
of a federal TIGER grant.  The transit stop is served by proposed sidewalks along the south side 
of Johnson Drive and west side of Roe Avenue.    
 
Rock Creek Trail Extension 
The approved 2017 FDP called for a continuation of the Rock Creek Trail from Martway Street 
to the Roeland Drive/Johnson Drive intersection is required.  The approved plans identify 
crosswalks at both intersections and a 10-ft wide sidewalk along the east side of Roeland Drive 
north of the Martway intersection, continuing north across Johnson Drive to Roeland Park.      
 
Access Management & Traffic Impact 
Access into the site is proposed from six access points, three on Roeland Drive, one on 
Johnson Drive, and two on Roe Avenue.  The driveway access to the back of the Cinergy 
building off of Roe Avenue has been narrowed.  All street intersections surrounding the subject 
property are currently signalized.   
 
The applicant has submitted an update to the previous traffic impact study analyzing existing 
conditions, conditions in accordance with the approved 2017 FDP, and conditions with the 
proposed amendment to the FDP.  The traffic impact study has made the following 
recommendations, which can be found on page 37 of the study.  
 

1. Lengthen the eastbound left turn lane at Shawnee Mission Parkway and Roeland Drive 
from the current 330 feet to 390 feet to provide for deceleration and additional queuing.  

2. Re-time signals at the intersections of Shawnee Mission Parkway with Roeland Drive 
and Roe Avenue with Johnson Drive to accommodate development trips. 

3. Re-stripe the north leg of the intersection of Shawnee Mission Parkway and Roeland 
Drive to provide a dedicated southbound left-turn lane, shared through/left-turn lane, and 
dedicated southbound right-turn lane. 

4. Modify the curb radius in the northeast quadrant of the intersection of Shawnee Mission 
Parkway and Roeland Drive to support large trucks.  Provide turning templates and 
specific demission to Kansas Department of Transportation with final design.  

5. The existing pavement markings for the outside through lane along Shawnee Mission 
Parkway at Roeland Drive should be restriped to provide an appropriate taper for the 
existing outside westbound lane. Turn lane including taper should be 350’ in length to 
accommodate right-turn vehicles decelerating from 45 mph. 

6. Extend the median along Roe Avenue to limit right-in/right-out access at Drives 5 and 6. 
7. Provide appropriate corner radii at Drives 5 and 6 to accommodate truck traffic. 
8. Provide a 100’ southbound right-turn lane at Drive 5 along Roe Avenue. 
9. Minimum throat distance of 75’ should be provided at each proposed drive to allow for 

vehicles to stack internal the site without effecting vehicles maneuvering within the site. 
10. Pedestrian accommodations should be provided along the north and west legs at the 

intersection of Shawnee Mission Parkway and Roeland Drive. Accommodations should 
conform with ADA standards, this includes adequate ramp design with detectable 
warnings and vibrotactile push buttons. 
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In addition, conditions should be re-evaluated in 15 to 20 years with the following possible 
recommendations in mind.  

1. If volumes materialize in the future, it is recommended to consider the following 
improvements to improve operations at the intersection of Shawnee Mission Parkway 
and Roeland Drive: 

2. Provide dual eastbound left turn lanes with 350’ of storage. 
3. Provide dedicated northbound left-turn lane with 100’ of storage. 
4. Provide dedicated westbound right-turn lane with 230’ of storage. 
5. Update signal timings. 

  
The City’s on-call traffic engineer, George Butler Associates (GBA), has reviewed the 
applicant’s revised Traffic Impact study and the final site plans as well as the Kansas 
Department of Transportation.  GBA accepts the applicant’s proposed improvements as 
adequate for the expected traffic impacts of development of the site. 
 
Stormwater Management 
A multi-barrel reinforced concrete box (RCB) drainage system was installed across the site 
underground for this portion of Rock Creek.  The RCB’s were designed to convey the 100 year 
storm event and a letter of map revision (LOMR) has been approved by FEMA taking the 
property out of the flood zone.  Therefore a floodplain permit is not required.  Storm sewers for 
the site will direct water into this system at various locations and surface grading will direct 
overflows.   
 
The City’s on-call engineer at GBA has reviewed the Drainage Study and the proposed final site 
plans for storm water control.  This included consideration of the amount of impervious surface 
in the development scenario, peak water flows after rain storms, and the location of below 
ground development features in relation to existing storm sewers.  A reduction in the amount of 
impervious surface has been demonstrated by the addition of green space compared to the 
existing (pre-demolition) condition.  The layout of any piers footings for the new buildings will be 
reviewed against the pier plan used during the construction of the RCB’s. Venting for the proper 
function of the RCB’s will be taken into consideration with the design of the parking structure 
and the food hall as part of building permit review.  
 
Consideration of Final Site Plans (440.160 & 440.190) 
Final site plans which contain modifications from the approved preliminary development plan but 
which are in substantial compliance with the preliminary plan, may be approved by the Planning 
Commission without a public hearing, provided that the Commission determines that the 
landscaping and screening plan is adequate and that all other submission requirements have 
been satisfied. In addition  the site plan shall be approved by the Planning Commission if it 
determines that: 

1. The site is capable of accommodating the building(s), parking areas and drives with 
appropriate open space. 

-The building, parking area, driveways, and open space have been designed to meet codes and 
guidelines and have been reviewed by the City’s engineers.  

2. The plan provides for safe and easy ingress, egress and internal traffic circulation. 

-There is adequate space on the site to allow for on-site circulation of customer traffic and 
design vehicles.  Impacts to traffic on adjacent public streets has been studied Traffic Impact 
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Statement  (TIS) and endorsed by City’s engineers with stipulations. 

3. The plan is consistent with good land planning and site engineering design principles. 

-The proposed plan is consistent with the City’s zoning and site development standards with the 
stipulations noted. 

4. An appropriate degree of harmony will prevail between the architectural quality of the 
proposed building(s) and the surrounding neighborhood. 

-The proposed project is of high quality design and adds to the diverse architecture of the 
surrounding area.  

5. The plan represents an overall development pattern that is consistent with the 
Comprehensive Plan and other adopted planning policies. 

-The proposed mixed use development is consistent in density and design with the City’s 
adopted plans and policies. 

6. Right-of-way for any abutting thoroughfare has been dedicated pursuant to the provisions of 
Chapter 455. 

-A plat reflecting the proposed development pattern has not been submitted.  One has been 
submitted to the City for review and is anticipated to be presented to the Planning Commission 
next month for consideration.  Any required right-of-way changes for this site will be addressed 
at that time. 
 
Staff Recommendation 
 
While the development is generally in conformance with the approved preliminary site plan and 
site planning requirements, several details do remain unresolved.   
 
Therefore, Staff recommends the Planning Commission approve the Amendment to the Final 
Site Development Plan Case # 19-06 for the Gateway development project with the following 
conditions: 
 
 
1. Plans will need to be presented to the City and/or the Kansas Department of 

Transportation in accordance with the recommendations outlined in the Traffic Impact 
Study. 

2. Submit a revised final site plan for staff review and approval showing the following: 
a. Increase the width of the paved sidewalk along Johnson Drive in front of the food hall 

to 8 feet to be consistent with the rest of the sidewalk along Johnson Drive in front of 
the project site. 

b. Reduce the number of street trees provided along Johnson Drive in front of the food 
hall so that trees are 50 feet on center. 

  
3. Prior to the issuance of any building permits, a revised final plat must be approved by 

the City.  Right-of-way should be dedicated including all on-street parking areas, 
sidewalks, and public infrastructure along Roeland Drive, Johnson Drive, and Roe 
Avenue.   

 
4. Prior to building permit issuance for any building spanning the RCB’s, demonstrate 

http://ecode360.com/28336000#28336000
http://ecode360.com/28336003#28336003
http://ecode360.com/28336275#28336275
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venting for the proper function of the RCB’s will be taken into consideration and that any 
piers or footings will not impact the facility.  

 
5. Submission of a revised Private Sign Criteria to the Planning Commission for approval. 
 
 
Planning Commission Actions 
 
The Planning Commission will consider this application at their October 28,2019 meeting. 
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FINAL DEVELOPMENT PLAN
MARCH 17, 2017
REVISIONS

UPDATES TO APPROVED FDP 09.16.2019

SITE PLAN (LEVEL 3)
FDP-A053
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KEYNOTES

1. MASONRY PAVER PATIO
2. COLORED CONCRETE
3. WOOD BENCH
4. BOARD-FORMED CONCRETE WALL ELEMENT
5. LIGHT POLE
6. CONCRETE SIDEWALK
7. WHITE, SINGLE-PLY ROOF MEMBRANE
8. PRE-VEGETATED TRAY ROOFING SYSTEM
9. POOL
10. ROOFTOP MECHANICAL SCREENING (SAME  AS BUILDING 
CLADDING)
11. CORRUGATED METAL PANEL
12. ALUMINUM COMPOSITE PANEL
13. PERFORATED METAL PANEL CLADDING SYSTEM
14. ALUMINUM STOREFRONT / WINDOW SYSTEM
15. MONUMENT SIGN
16. BUILDING MOUNTED SIGNAGE
17. ELEVATED PEDESTRIAN WALKWAY
18. STUCCO

LEVEL 3 PARKING: 374 STALLS
+ 959'-0"BUILDING C

BUILDING D

BUILDING E

BUILDING B

BUILDING F

BUILDING G
(BELOW)
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13
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17

17
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17
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GROSS SQUARE FOOTAGE - LEVEL 3  

RETAIL / FOOD HALL           0 GSF
RESIDENTIAL  62,478 GSF  54 APTS
HOTEL  21,754 GSF  35 RMS.
OFFICE  23,726 GSF
THEATER           0 GSF

PARKING 

SURFACE      0
STRUCTURED  265
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FINAL DEVELOPMENT PLAN
MARCH 17, 2017
REVISIONS

UPDATES TO APPROVED FDP 09.16.2019

SITE PLAN (LEVEL 4)
FDP-A054
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1. MASONRY PAVER PATIO
2. COLORED CONCRETE
3. WOOD BENCH
4. BOARD-FORMED CONCRETE WALL ELEMENT
5. LIGHT POLE
6. CONCRETE SIDEWALK
7. WHITE, SINGLE-PLY ROOF MEMBRANE
8. PRE-VEGETATED TRAY ROOFING SYSTEM
9. POOL
10. ROOFTOP MECHANICAL SCREENING (SAME  AS BUILDING 
CLADDING)
11. CORRUGATED METAL PANEL
12. ALUMINUM COMPOSITE PANEL
13. PERFORATED METAL PANEL CLADDING SYSTEM
14. ALUMINUM STOREFRONT / WINDOW SYSTEM
15. MONUMENT SIGN
16. BUILDING MOUNTED SIGNAGE
17. ELEVATED PEDESTRIAN WALKWAY
18. STUCCO

BUILDING C

BUILDING D

BUILDING E

BUILDING F

BUILDING A
(BELOW)

BUILDING G
(BELOW)

BUILDING B

GROSS SQUARE FOOTAGE - LEVEL 4  

RETAIL / FOOD HALL           0 GSF
RESIDENTIAL  26,916 GSF  59 APTS
HOTEL  22,897 GSF  38 RMS.
OFFICE  22,629 GSF
THEATER           0 GSF

PARKING 

SURFACE      0
STRUCTURED  276
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FINAL DEVELOPMENT PLAN
MARCH 17, 2017
REVISIONS

UPDATES TO APPROVED FDP 09.16.2019

SITE PLAN (LEVELS 5 - 7)
FDP-A055
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BUILDING C
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BUILDING E
(BELOW)

BUILDING D
(BELOW)
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KEYNOTES

1. MASONRY PAVER PATIO
2. COLORED CONCRETE
3. WOOD BENCH
4. BOARD-FORMED CONCRETE WALL ELEMENT
5. LIGHT POLE
6. CONCRETE SIDEWALK
7. WHITE, SINGLE-PLY ROOF MEMBRANE
8. PRE-VEGETATED TRAY ROOFING SYSTEM
9. POOL
10. ROOFTOP MECHANICAL SCREENING (SAME  AS BUILDING 
CLADDING)
11. CORRUGATED METAL PANEL
12. ALUMINUM COMPOSITE PANEL
13. PERFORATED METAL PANEL CLADDING SYSTEM
14. ALUMINUM STOREFRONT / WINDOW SYSTEM
15. MONUMENT SIGN
16. BUILDING MOUNTED SIGNAGE
17. ELEVATED PEDESTRIAN WALKWAY
18. STUCCO

BUILDING F
(BELOW)

BUILDING B

10
7

PARKING DECK (BELOW)

GROSS SQUARE FOOTAGE - LEVEL 5  

RETAIL / FOOD HALL           0 GSF
RESIDENTIAL           0 GSF    0 APTS
HOTEL  22,897 GSF  38 RMS.
OFFICE           0 GSF
THEATER           0 GSF

PARKING 

SURFACE      0
STRUCTURED      0

                     

GROSS SQUARE FOOTAGE - LEVEL 6  

RETAIL / FOOD HALL           0 GSF
RESIDENTIAL           0 GSF    0 APTS
HOTEL  22,897 GSF  38 RMS.
OFFICE           0 GSF
THEATER           0 GSF

PARKING 

SURFACE      0
STRUCTURED      0

                     

GROSS SQUARE FOOTAGE - LEVEL 7  

RETAIL / FOOD HALL           0 GSF
RESIDENTIAL           0 GSF    0 APTS
HOTEL  22,897 GSF  38 RMS.
OFFICE           0 GSF
THEATER           0 GSF

PARKING 

SURFACE      0
STRUCTURED      0
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FINAL DEVELOPMENT PLAN
MARCH 17, 2017
REVISIONS

UPDATES TO APPROVED FDP 09.16.2019
CITY REVIEW COMMENTS 03.17.2017
CITY REVIEW COMMENTS 05.25.2017
CITY REVIEW COMMENTS 07.17.2017

BUILDING A.1  - FLOOR PLAN

FDP-A101

FIRST FLOOR PLAN  1
1/16” = 1’-0” 

BUILDING AREA:

FIRST FLOOR:     30,146 S.F.
SECOND FLOOR:  9,809 S.F.
TOTAL:                  39,995 S.F.

A100

**NOTE**  Where Reinforced Concrete Boxes
run under Food Hall footprint, design intent is to
run RCB vents to north below grade and vent at
or near the Johnson Drive sidewalk.  Refer to
civil for more information if needed.

BUILDING A

TRASH COMPACTER
ENCLOSURE

SHARED FOR BUILDINGS A.1 & A

DELIVERIES

WEST OUTDOOR PLAZA
STAINED CONC.

EAST OUTDOOR PLAZA
STAINED CONC.

FOOD HALL
18,045 S.F.

RESTAURANT
4,318 S.F.

STAINED CONCRETE AT HATCHED AREAS
TO MATCH SPECIALTY PAVING AT BLDGS B, C, D & E.



FINAL DEVELOPMENT PLAN
MARCH 17, 2017
REVISIONS

UPDATES TO APPROVED FDP 09.16.2019
CITY REVIEW COMMENTS 03.17.2017
CITY REVIEW COMMENTS 05.25.2017
CITY REVIEW COMMENTS 07.17.2017

BUILDING A.1 (FOOD HALL) - MATERIAL STUDIES 

FDP-A300

M3: Aluminum Metal PanelM2: Wood Grain Metal PanelM1: Buff Colored Masonry

P A G E  6P A G E  6

M4: Charcoal Colored Metal Canopy M5: Grey Masonry

Refer to Sheet FDP-L211 for landscape and planting
plan at Food Hall.

M4: Charcoal Colored Metal Canopy and Wood tone accents



FINAL DEVELOPMENT PLAN
MARCH 17, 2017
REVISIONS

UPDATES TO APPROVED FDP 09.16.2019
CITY REVIEW COMMENTS 03.17.2017
CITY REVIEW COMMENTS 05.25.2017
CITY REVIEW COMMENTS 07.17.2017

BUILDING A.1  - FLOOR PLAN

FDP-A301

VIEW FROM GARAGE LOOKING NORTHEAST 1

1  - FLOOR PLAN- PERSPECTIVE



FINAL DEVELOPMENT PLAN
MARCH 17, 2017
REVISIONS

UPDATES TO APPROVED FDP 09.16.2019

BUILDINGS G - FLOOR PLANS (LEVELS 1-4)
FDP-A113
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LEVEL PLANS

MISSION GATEWAY PARKING GARAGE09/10/19

SCALE: 1/32" = 1'-0"01 PLAN - LEVEL 01
SCALE: 1/32" = 1'-0"02 PLAN - LEVEL 02

SCALE: 1/32" = 1'-0"03 PLAN - LEVEL 03
SCALE: 1/32" = 1'-0"04 PLAN - LEVEL 04

6" 1'0' 3" 6" 1'0' 3" 6" 1'0' 3" 6" 1'0' 3"



FINAL DEVELOPMENT PLAN
MARCH 17, 2017
REVISIONS

UPDATES TO APPROVED FDP 09.16.2019

BUILDING G EXTERIOR ELEVATIONS
FDP-A204

LEVEL 01

100' - 0"

LEVEL 02

117' - 0"

LEVEL 03

128' - 0"

LEVEL 04

139' - 0"

T.O.W.

148' - 0"

OPEN OPEN OPEN OPEN RAMP OPEN

EXPANDED METAL MESH
BAR GRATE

EXPOSED CONCRETE 
COLUMN, TYP

POLE LIGHTING, RE: 
ELECT, TYP

BAR GRATE

LEVEL 01
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LEVEL 04
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BAR GRATE 

OPEN

OFFICE BUILDING (NIC)

EXPANDED METAL MESH

BAR GRATE 

EXPOSED CONCRETE 
COLUMN, TYP

POLE LIGHTING, RE: 
ELECT, TYP

LEVEL 01
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128' - 0"

LEVEL 04
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OPEN
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WALL, TYP

POLE LIGHTING, RE: 
ELECT, TYP
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ELEVATIONS

MISSION GATEWAY PARKING GARAGE09/10/19

SCALE: 3/64" = 1'-0"04 EAST ELEVATION

SCALE: 3/64" = 1'-0"01 WEST ELEVATION

SCALE: 3/64" = 1'-0"02 SOUTH ELEVATION
SCALE: 3/64" = 1'-0"03 NORTH ELEVATION

36" 72"0' 18"

36" 72"0' 18"

36" 72"0' 18"

36" 72"0' 18"



FINAL DEVELOPMENT PLAN
MARCH 17, 2017
REVISIONS

UPDATES TO APPROVED FDP 09.16.2019

BULDING G EXTERIOR ELEVATIONS DETAILS

expanded 
metal mesh

PRECAST CONCRETE, TYP

BENT PLATE BRACKET, BEYOND
PAINTED: COLOR TO MATCH PANEL
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Facade details

MISSION GATEWAY PARKING GARAGE09/10/19

SCALE:01 GARAGE PANEL DETAIL
SCALE: 1/2" = 1'-0"02 WALL SECTION

6" 1' 2' 4'0' 6" 1' 2' 4'0'

RE: 02/FDP-A211

RE: 02/FDP-A211

FDP-A211



FINAL DEVELOPMENT PLAN
MARCH 17, 2017
REVISIONS

UPDATES TO APPROVED FDP 09.16.2019

 BUILDING G MATERIAL STUDIES
FDP-A304

LEVEL 01

100' - 0"

LEVEL 02

117' - 0"

LEVEL 03

128' - 0"

LEVEL 04

139' - 0"

T.O.W.

148' - 0"
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OFFICE BUILDING (NIC)
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EXPOSED CONCRETE 
COLUMN, TYP

POLE LIGHTING, RE: 
ELECT, TYP

LEVEL 01

100' - 0"

LEVEL 02
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LEVEL 03

128' - 0"

LEVEL 04

139' - 0"

T.O.W.

148' - 0"

OPEN

EXPANDED METAL MESH
BAR GRATE

EXPOSED CONCRETE 
WALL, TYP

POLE LIGHTING, RE: 
ELECT, TYP

BAR GRATE

ELEVATIONS

MISSION GATEWAY PARKING GARAGE09/10/19

SCALE: 3/64" = 1'-0"04 EAST ELEVATION

SCALE: 3/64" = 1'-0"01 WEST ELEVATION

SCALE: 3/64" = 1'-0"02 SOUTH ELEVATION
SCALE: 3/64" = 1'-0"03 NORTH ELEVATION

36" 72"0' 18"

36" 72"0' 18"

36" 72"0' 18"

36" 72"0' 18"

EXPANDED METAL MESH PRE-CAST CONCRETE ALUMINUM BAR GRATE
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UPDATES TO APPROVED FDP 09.16.2019

BUILDINGS F - FLOOR PLANS (LEVELS 1-4 & ROOF)
FDP-A114
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MISSION GATEWAY OFFICE BUILDING09/09/19
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3/64" = 1'-0"01 PLAN - LEVEL 01
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SCAL

E:

3/64" = 1'-0"03 LOBBY-LEVEL 3
36" 72"0' 18"
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3/64" = 1'-0"04 PLAN - LEVEL 04



FINAL DEVELOPMENT PLAN
MARCH 17, 2017
REVISIONS

UPDATES TO APPROVED FDP 09.16.2019

BUILDING F EXTERIOR ELEVATIONS
FDP-A205

LEVEL 01
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FDP - BUILDING F ELEVATIONS

MISSION GATEWAY OFFICE BUILDING09/06/19

SCALE: 1/16" = 1'-0"01 NORTH ELEVATION
SCALE: 1/16" = 1'-0"02 EAST ELEVATION

SCALE: 1/16" = 1'-0"03 SOUTH ELEVATION
SCALE: 1/16" = 1'-0"04 WEST ELEVATION
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UPDATES TO APPROVED FDP     09.16.2019

CITY COMMENTS     10.21.2019

FDP-SL001
01 SITE LIGHTING PLAN - LEVEL 1

SITE LIGHTING PLAN (LEVEL 1)

SITE LIGHTING PLAN - LEVEL 1
1" = 40'-0"

SITE STATISTICS
DESCRIPTION

MAINTAINED LIGHTING LEVELS UNIFORMITY
AVG. (F.C.) MAX. (F.C.) MIN. (F.C.) MAX. / MIN. AVG. / MIN.
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AutoCAD SHX Text
SC1

AutoCAD SHX Text
MCGRAW-EDISON

AutoCAD SHX Text
TT SERIES

AutoCAD SHX Text
ROUND PENDANT-MOUNTED LOW-BAY CANOPY/PARKING GARAGE LUMINAIRE. ONE PIECE DIE-CAST

AutoCAD SHX Text
ALUMINUM HOUSING WITH SLOPED TOP AND EASY-ACCESS METAL ELECTRICAL TRAY.

AutoCAD SHX Text
INJECTION-MOLDED ACRYLIC GLARE-REDUCING OPTICAL LENS.  POLYESTER POWDER COAT PAINT.

AutoCAD SHX Text
IP66 RATED AGAINST INGRESS OF DUST AND WATER. INTEGRAL TRANSIENT LINE SURGE

AutoCAD SHX Text
SUPPRESSION UP TO 10KV. HIGH AMBIENT OPTION RATED FOR UP TO 50 DEGREES CELCIUS. WIDE

AutoCAD SHX Text
DISTRIBUTION.

AutoCAD SHX Text
7,000 LUMEN LED, 58 WATTS,

AutoCAD SHX Text
4000K, 70 CRI MINIMUM.

AutoCAD SHX Text
SC2

AutoCAD SHX Text
MCGRAW-EDISON

AutoCAD SHX Text
TT SERIES

AutoCAD SHX Text
SAME AS FIXTURE 'C1' EXCEPT MEDIUM DISTRIBUTION.

AutoCAD SHX Text
7,000 LUMEN LED, 58 WATTS,

AutoCAD SHX Text
4000K, 70 CRI MINIMUM.

AutoCAD SHX Text
SC3

AutoCAD SHX Text
MCGRAW-EDISON

AutoCAD SHX Text
TT SERIES

AutoCAD SHX Text
SAME AS FIXTURE 'C1' EXCEPT CONCENTRATED DISTRIBUTION.

AutoCAD SHX Text
7,000 LUMEN LED, 58 WATTS,

AutoCAD SHX Text
4000K, 70 CRI MINIMUM.

AutoCAD SHX Text
SC4

AutoCAD SHX Text
MCGRAW-EDISON

AutoCAD SHX Text
TT SERIES

AutoCAD SHX Text
SAME AS FIXTURE 'C1' EXCEPT LUMEN OUTPUT.

AutoCAD SHX Text
5,000 LUMEN LED, 45 WATTS,

AutoCAD SHX Text
4000K, 70 CRI MINIMUM.

AutoCAD SHX Text
SC5

AutoCAD SHX Text
MCGRAW-EDISON

AutoCAD SHX Text
TT SERIES

AutoCAD SHX Text
SAME AS FIXTURE 'C1' EXCEPT LUMEN OUTPUT AND MEDIUM DISTRIBUTION.

AutoCAD SHX Text
5,000 LUMEN LED, 45 WATTS,

AutoCAD SHX Text
4000K, 70 CRI MINIMUM.

AutoCAD SHX Text
SC6

AutoCAD SHX Text
MCGRAW-EDISON

AutoCAD SHX Text
TT SERIES

AutoCAD SHX Text
SAME AS FIXTURE 'C1' EXCEPT LUMEN OUTPUT AND CONCENTRATED DISTRIBUTION.

AutoCAD SHX Text
5,000 LUMEN LED, 45 WATTS,

AutoCAD SHX Text
4000K, 70 CRI MINIMUM.

AutoCAD SHX Text
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AutoCAD SHX Text
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AutoCAD SHX Text
304 SERIES

AutoCAD SHX Text
RECTANGULAR RECESSED SOFFIT LUMINAIRE. STEEL MOUNTING FRAME WITH 1-1/2" APERTURE

AutoCAD SHX Text
THROAT AND UNIVERSAL MOUNTING BRACKETS. DIE CAST AND EXTRUDED ALUMINUM HOUSING WITH

AutoCAD SHX Text
WEATHERPROOF DRIVER CHAMBER IN CENTER TO ALLOW ACCESS FROM BELOW. COORDINATE FINISH

AutoCAD SHX Text
WITH ARCHITECT. INTEGRAL SURGE SUPPRESSION. 700mA DRIVER WITH 0-10V DIMMING.

AutoCAD SHX Text
SYMMETRIC PETROLEUM DISTRIBUTION.

AutoCAD SHX Text
SIXTY (60) LED ARRAY, 13,581

AutoCAD SHX Text
LUMENS, 133 WATTS, 4000K,

AutoCAD SHX Text
70 CRI MINIMUM.

AutoCAD SHX Text
SC11

AutoCAD SHX Text
CREE

AutoCAD SHX Text
304 SERIES

AutoCAD SHX Text
SAME AS TYPE 'SC10' EXCEPT 525 mA DRIVE CURRENT.

AutoCAD SHX Text
SIXTY (60) LED ARRAY, 9,311

AutoCAD SHX Text
LUMENS, 101 WATTS, 4000K,

AutoCAD SHX Text
70 CRI MINIMUM.

AutoCAD SHX Text
SD1

AutoCAD SHX Text
WAGNER LIGHTING

AutoCAD SHX Text
3.57 WATTS/FT, 4000K, 85 CRI

AutoCAD SHX Text
LUMENFACADE

AutoCAD SHX Text
LOGP SERIES

AutoCAD SHX Text
SW1

AutoCAD SHX Text
MCGRAW-EDISON

AutoCAD SHX Text
GALLEON LED

AutoCAD SHX Text
WALL-MOUNTED AREA LUMINAIRE.  EXTRUDED RECTANGULAR ALUMINUM HOUSING WITH DIE-CAST

AutoCAD SHX Text
ALUMINUM END CAPS. EXTRUDED ALUMINUM MOUNTING ARM. 3G VIBRATION TESTED. POLYESTER

AutoCAD SHX Text
POWDER COAT PAINT. IP66 RATED AGAINST INGRESS OF DUST AND WATER.  LED CONFIGURATION

AutoCAD SHX Text
WITH INDIVIDUAL ACRYLIC LENSES. INTEGRAL TRANSIENT LINE SURGE SUPPRESSION UP TO 10KV.

AutoCAD SHX Text
HIGH AMBIENT OPTION RATED FOR UP TO 50 DEGREES CELSIUS. IES TYPE IV DISTRIBUTION WITH

AutoCAD SHX Text
SPILL CONTROL.  MOUNT AT 10'-0" NOMINAL ABOVE DRIVE LANE, COORDINATE WITH ARCH DETAILS.

AutoCAD SHX Text
FIVE (5) LED LIGHT SQUARES,

AutoCAD SHX Text
24,370 LUMENS, 264 WATTS,

AutoCAD SHX Text
4000K, 70 CRI MINIMUM.

AutoCAD SHX Text
SW2

AutoCAD SHX Text
MCGRAW-EDISON

AutoCAD SHX Text
GALLEON LED

AutoCAD SHX Text
SAME AS FIXTURE 'SW1' EXCEPT DISTRIBUTION AND LUMEN OUTPUT. IES TYPE IV FORWARD THROW

AutoCAD SHX Text
DISTRIBUTION WITH SPILL CONTROL.

AutoCAD SHX Text
TWO (2) LED LIGHT SQUARES,

AutoCAD SHX Text
13,973 LUMENS, 129 WATTS,

AutoCAD SHX Text
4000K, 70 CRI MINIMUM.

AutoCAD SHX Text
SP1

AutoCAD SHX Text
MCGRAW-EDISON

AutoCAD SHX Text
GALLEON LED

AutoCAD SHX Text
SAME AS FIXTURE 'SW1' EXCEPT MOUNTING, DISTRIBUTION, AND LUMEN OUTPUT. POLE MOUNTED @

AutoCAD SHX Text
15'-0" TO BOTTOM OF FIXTURE. PROVIDE WITH SQUARE STRAIGHT POLE MOUNTED ON 3'-0" TALL

AutoCAD SHX Text
CONCRETE BASE. IES TYPE II DISTRIBUTION WITH SPILL CONTROL.

AutoCAD SHX Text
ONE (1) LED LIGHT SQUARE,

AutoCAD SHX Text
5,263 LUMENS, 56 WATTS,

AutoCAD SHX Text
4000K, 70 CRI MINIMUM.

AutoCAD SHX Text
SP2

AutoCAD SHX Text
MCGRAW-EDISON

AutoCAD SHX Text
GALLEON LED

AutoCAD SHX Text
SAME AS FIXTURE 'SP1' EXCEPT DISTRIBUTION AND LUMEN OUTPUT. POLE MOUNTED @ 15'-0" TO

AutoCAD SHX Text
BOTTOM OF FIXTURE. PROVIDE WITH SQUARE STRAIGHT POLE MOUNTED ON 3'-0" TALL CONCRETE

AutoCAD SHX Text
BASE. IES TYPE III DISTRIBUTION WITH SPILL CONTROL.

AutoCAD SHX Text
TWO (2) LED LIGHT SQUARES,

AutoCAD SHX Text
9,976 LUMENS, 107 WATTS,

AutoCAD SHX Text
4000K, 70 CRI MINIMUM.

AutoCAD SHX Text
SP3

AutoCAD SHX Text
MCGRAW-EDISON

AutoCAD SHX Text
GALLEON LED

AutoCAD SHX Text
SAME AS FIXTURE 'SP1' EXCEPT DISTRIBUTION AND LUMEN OUTPUT. POLE MOUNTED @ 15'-0" TO

AutoCAD SHX Text
BOTTOM OF FIXTURE. PROVIDE WITH SQUARE STRAIGHT POLE MOUNTED ON 3'-0" TALL CONCRETE

AutoCAD SHX Text
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AutoCAD SHX Text
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AutoCAD SHX Text
9,976 LUMENS, 107 WATTS,

AutoCAD SHX Text
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AutoCAD SHX Text
MCGRAW-EDISON

AutoCAD SHX Text
GALLEON LED

AutoCAD SHX Text
SAME AS FIXTURE 'SP1' EXCEPT DISTRIBUTION AND LUMEN OUTPUT. POLE MOUNTED @ 15'-0" TO

AutoCAD SHX Text
BOTTOM OF FIXTURE. PROVIDE WITH SQUARE STRAIGHT POLE MOUNTED ON 3'-0" TALL CONCRETE

AutoCAD SHX Text
BASE. IES TYPE IV FORWARD THROW DISTRIBUTION.

AutoCAD SHX Text
TWO (2) LED LIGHT SQUARES,

AutoCAD SHX Text
9,976 LUMENS, 107 WATTS,

AutoCAD SHX Text
4000K, 70 CRI MINIMUM.
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MCGRAW-EDISON

AutoCAD SHX Text
GALLEON LED

AutoCAD SHX Text
SAME AS FIXTURE 'SP6' EXCEPT IES TYPE IV FORWARD THROW DISTRIBUTION.

AutoCAD SHX Text
ONE (1) LED LIGHT SQUARE,

AutoCAD SHX Text
5,263 LUMENS, 56 WATTS,

AutoCAD SHX Text
4000K, 70 CRI MINIMUM.

AutoCAD SHX Text
SP8

AutoCAD SHX Text
MCGRAW-EDISON

AutoCAD SHX Text
GALLEON LED

AutoCAD SHX Text
SAME AS FIXTURE 'SP6' EXCEPT OUTPUT AND IES TYPE IV FORWARD THROW DISTRIBUTION.

AutoCAD SHX Text
TWO (2) LED LIGHT SQUARES,

AutoCAD SHX Text
9,976 LUMENS, 107 WATTS,

AutoCAD SHX Text
4000K, 70 CRI MINIMUM.

AutoCAD SHX Text
SP9

AutoCAD SHX Text
MCGRAW-EDISON

AutoCAD SHX Text
GALLEON LED

AutoCAD SHX Text
SAME AS FIXTURE 'SP6' EXCEPT OUTPUT.

AutoCAD SHX Text
TWO (2) LED LIGHT SQUARES,

AutoCAD SHX Text
9,976 LUMENS, 107 WATTS,

AutoCAD SHX Text
4000K, 70 CRI MINIMUM.

AutoCAD SHX Text
TL1

AutoCAD SHX Text
KLUS

AutoCAD SHX Text
WP-K SERIES

AutoCAD SHX Text
HIGH OUTPUT, LOW VOLTAGE THIN & FLEXIBLE LED TAPE LIGHTING. UV COATED FLEXIBLE SILICONE

AutoCAD SHX Text
JACKET SUITABLE FOR WET LOCATIONS AND IP65 RATED. FIELD CUTTABLE EVERY 2".  140 DEGREE

AutoCAD SHX Text
BEAM ANGLE. FURNISH WITH LOW PROFILE THIN EXTRUDED ALUMINUM CHANNEL WITH FROSTED

AutoCAD SHX Text
LENS. CHANNEL SHALL BE IP67 RATED AND SUITABLE FOR OUTDOOR INSTALLATIONS. FURNISH WITH

AutoCAD SHX Text
24VDC DIMMABLE TRANSFORMERS - QUANTITY AS REQUIRED. COORDINATE REMOTE MOUNTING OF

AutoCAD SHX Text
TRANSFORMER IN WEATHERPROOF ENCLOSURE.  FURNISH WITH ALL PLUGS, ADAPTERS, MOUNTING

AutoCAD SHX Text
CLIPS/BRACKETS, ETC. AS REQUIRED TO FURNISH A COMPLETE INSTALLATION.

AutoCAD SHX Text
LED STRIP, 265 LUMENS/FT,

AutoCAD SHX Text
3 WATT/FT, 4000K, 90 CRI.

AutoCAD SHX Text
PDS4-ALU

AutoCAD SHX Text
LED LIGHTED ILLUMINATED HANDRAIL SYSTEM.  LED STRIP INTEGRATED INTO BOTTOM OF HANDRAIL WITH 60 DEGREE BEAM SPREAD.  COORDINATE WITH ARCHITECTURAL DRAWINGS FOR RAILING SYSTEM. PROVIDE SHOP DRAWINGS DETAILING SYSTEM FOR DESIGN REVIEW.  PROVIDE MATCHING 'LUMENPOST' POWER SUPPLIES AS REQUIRED TO SERVE RUNS.  COORDINATE QUANTITY WITH MANUFACTURER.  UL LISTED FOR WET LOCATIONS. MATTE ASYMMETRIC LENS, 70 DEGREE BEAM SPREAD.

AutoCAD SHX Text
SG1

AutoCAD SHX Text
LUMENPULSE

AutoCAD SHX Text
4' LONG STAND ALONE LED FACADE LIGHT.  RGB COLOR CHANGING. WALL WASH DISTRIBUTION. CORROSION RESISTANT COATING, EXTRUDED ALUMINUM HOUSING, CLEAR, TEMPERED GLASS LENS. 12 LEDS PER 12 IN (4X RED, 4X GREEN, 4X BLUE).  PROVIDE LUMENTALK SYSTEM WITH PHAROS DMX CONTROLLER FOR CONTROL AND COLOR CHANGING PROGRAMMING.  PROVIDE ETHERNET CAPABILITY FOR REMOTE OPERATION.  PROVIDE UMAS ADJUSTABLE MOUNTING SYSTEM.

AutoCAD SHX Text
70 WATT, 1,565 LUMENS/FT
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AutoCAD SHX Text
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1. INTRODUCTION 
This report is an update to a traffic impact study submitted by Olsson in March of 2017 titled 

‘The Gateway Development’. The study has been updated to account for a modification to the 

proposed site plan. The residential/retail portion of the proposed site has been approved by the 

City and is currently being constructed. This study will provide an update regarding the 

unconstructed hotel, office, and retail uses located on the south and east sides of the 

development. 

This report studies traffic impacts regarding a proposed development located in the northeast 

quadrant of Shawnee Mission Parkway and Roeland Drive. A portion of the development 

including residential apartment units and shopping center, has been approved with construction 

expected to be completed by Fall of 2020. The approved development also included office and 

retail land uses located south and east of the residential and shopping development. 

Modifications are proposed to the office and retail uses; thus, this study addresses traffic 

impacts of these proposed changes.  

This report will review the impacts of the proposed development on the existing roadway 

network and will recommend additional turn lanes, storage bays, and intersection control 

methods as appropriate. Shawnee Mission Parkway (US-56) is maintained by the Kansas 

Department of Transportation (KDOT), thus KDOT’s Access Management Policy was used to 

review Shawnee Mission Parkway (US-56) and Roeland Drive. The remaining study 

intersections and proposed site drives will be reviewed using KDOT criteria and engineering 

judgement.  

• Roeland Drive and Martway Street  

• Roeland Drive and Johnson Drive  

• Johnson Drive and Roe Avenue  

• Site driveways and access points, as appropriate 
 

For this study, the following scenarios were analyzed: 

• Existing plus Approved Development conditions* 

• Existing plus Approved plus Proposed Development conditions* 

• Future Conditions (2038)*  
 

* Includes approved residential and retail development proposed in the existing plus 

development scenario of the previous report completed in 2017. 

The approximate location of the development is show on the vicinity map, Figure 1. 



FIGURE 1
Vicinity Map

Site Location

N

Mission, KS
Gateway Development
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2. DATA COLLECTION 
The data collection effort included acquiring peak hour turning movement counts and 

documentation of current roadway geometrics. Traffic counts were collected on Tuesday, 

October 4th, 2018 at the study intersections listed in Section 1.0. 

The counts were conducted during the typical weekday AM and PM peak periods from 7:00-

9:00 AM and 4:00-6:00 PM. The AM peak hour period for the study intersections was 

determined to be from 7:30-8:30 AM. The PM peak hour period for the study intersections was 

determined to be from 5:00-6:00 PM. Existing peak hour count data is shown in Figure 2. Count 

data collected for this study can be found in Appendix A. 

Existing signal timing information for the signalized intersections were obtained from Mid-

America Regional Council (MARC), KCP&L and the previous study: 

• Shawnee Mission Parkway (US-56) and Roeland Drive (MARC) 

• Roeland Drive and Martway Street (Previous study) 

• Roeland Drive and Johnson Drive (Previous study) 

• Johnson Drive and Roe Avenue (KCP&L) 
 

The signalized intersection of Roeland Drive with Martway Street is currently operating in “flash” 

mode. The northbound and southbound movements have the yellow “caution” indications, and 

the eastbound movement has the red “stop” indication. To account for improvements 

recommended in the 2017 study, the intersection of Roeland Drive and Martway Street was 

analyzed as a signalized intersection.  

Signal timing information for the intersections mentioned above is provided in Appendix A. 
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3. EXISTING PLUS APPROVED DEVELOPMENT CONDITIONS 
To account for the approved development that is currently under construction, trips were 

generated and added to the existing traffic volumes. Roadway improvements that are 

associated with the City approved residential and retail development outlined in the 2017 study 

were accounted for in this scenario as discussed in Section 3.2. This scenario includes the 

addition of two proposed drives along Roeland Drive and one proposed drive along Johnson 

Drive. The existing plus approved development traffic conditions were evaluated to provide a 

baseline for comparative purposes. 

3.1. Network Characteristics 
Five roadways are located within the study area: Shawnee Mission Parkway (US-56), Roeland 

Drive, Johnson Drive, Roe Avenue, and Martway Street. Referencing the KDOT Access 

Management Policy, KDOT Functional Classifications map and National Highway System map, 

current network characteristics were determined and are summarized in Table 1.  

Table 1. Existing Network Summary 

Roadway 
Functional 

Classification 
KDOT 

Classification * Section 
Median 
Type 

Posted 
Speed NHS 

Shawnee 
Mission Parkway 

(US-56)** 

Principle 
Arterial 

B 4-Lane 
Painted/ 
Grass 

Median 

45 
MPH 

Yes 

Roeland Drive Local Road *** 3-Lane None 
25 

MPH 
 

No 

Johnson Drive Minor Arterial *** 3-Lane 
Partial 
Raised 
Median 

30 
MPH 

No 

Roe Avenue 
Arterial 

Roadway 
*** 4-Lane 

Raised/
Striped 
Median 

35 
MPH 

No 

Martway Street Local Road *** 3-Lane None 
25 

MPH 
No 

* Based on Table 4-1 of KDOT’s Access Management Policy. 
**Roadway referred to as Shawnee Mission Parkway for the purposes of this report. 
***Roadway is not maintained by KDOT, thus KDOT Classification was not considered. 
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Signalized intersection geometric characteristics (number of turn lanes, pedestrian 

accommodations, etc.) are as follows: 

Shawnee Mission Parkway and Roeland Drive 

• Dedicated left-turn lanes are provided for all movements at the intersection except the 

south approach. 

• Dedicated right-turn lanes are provided for the southbound and eastbound movements. 

• No pedestrian accommodations are provided at the intersection. 

Roeland Drive and Johnson Drive 

• Dedicated left-turn lanes are provided for all movements at the intersection except the 

north approach. 

• Dedicated right-turn lanes are provided for the eastbound and westbound movements. 

• Pedestrian accommodations are provided along the west and south legs of the 

intersection and include marked crosswalks, pedestrian indications, and push buttons. 

Roeland Drive and Martway Drive 

• Dedicated left-turn lanes are provided for the northbound and eastbound movements at 

the intersection. 

• Pedestrian accommodations are provided for the southbound movement at the 

intersection, including marked crosswalks, pedestrian indications, and push buttons. 

o Currently, this signalized intersection operates in “Flash” mode for all periods of 

the day. During “Flash” operation mode, no signalized pedestrian 

accommodations are provided. 

Roe Avenue and Johnson Drive 

• Dedicated left-turn lanes are provided for all movements at the intersection with dual left-

turn lanes allocated for the eastbound movement. 

• A dedicated right-turn lane is provided for the southbound movement. A channelized 

right-turn lane is provided for the northbound movement. 

• Pedestrian accommodations are provided along the west and north legs of the 

intersection and include marked crosswalks, pedestrian indications, and push buttons. 

3.2. Approved Development Roadway Improvements 
Roadway improvements and driveway additions associated with the approved residential and 

retail portions of the development along City maintained streets (outlined in the traffic study 

completed by Olsson in 2017) were accounted for under the existing plus approved 
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development scenario. These improvements and driveway additions are as follows and are 

expected to be completed in Fall of 2020 along with the retail and residential construction: 

Roeland Drive and Drive 2 

• Drive 2 is located 300’ south of the intersection of Roeland Drive and Martway Street. 

• A separate left-turn and right-turn lane will be provided for exiting traffic. 

The north approach will be re-striped to provide a 75’ southbound left-turn lane plus 

taper using the existing two-way left-turn lane.  

• A throat distance of 75’ was recommended at Drive 2. As stated in the 2017 report if 

adequate throat distance cannot be achieved “Do Not Block Intersection” signing for 

westbound vehicles approaching Roeland Drive is to be provided internal to the site 

along Drive 2 at the parking lot drive. 

Roeland Drive and Martway Street/Drive 3 

• Drive 3 will be constructed as the east leg of the intersection of Roeland Drive and 

Martway Street 

• A separate 75’ left-turn lane plus taper will be provided to mirror the west approach. 

• The north approach will be re-striped to provide a 100’ southbound left-turn lane plus 

taper using the existing two-way left-turn lane. 

• A throat distance of 75’ was recommended at Drive 3. As stated in the 2017 report if 

adequate throat distance cannot be achieved signing will be provided internal to the site 

to allow entering vehicles the right-of-way at the intersection of Drive 3 with the internal 

parking lots.  

• Based on the previous study data collected, the Peak Hour Warrant (Warrant 3) was 

evaluated at Roeland Drive and Martway Street. Insufficient data to was available to 

perform the other signal warrants. Warrant 3 considers peak hour vehicular volume data 

to conduct the warrant and is vehicular focused. The signalized intersection of Roeland 

Street and Martway Street does not warrant a signal, however based on 

recommendations provided in the approved study a signal should be kept providing 

pedestrian accommodations for the Rock Creek Trail that crosses along the southside of 

the intersection. Modifications to the signal at this intersection will be completed with the 

approved development to accommodate both pedestrian and approved development 

traffic.    

Johnson Drive and Drive 4 

• Drive 4 will be constructed 575’ east of the intersection of Roeland Drive and Johnson 

Drive. 

• A throat distance of 125’ will be provided at Drive 4.  
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• Separate left and right-turn lanes will be provided at Drive 4 for exiting traffic. The right 

turn lane will release traffic into the existing second eastbound through lane on the 

outside of Johnson Drive. 

• An existing westbound left-turn lane will be used for access to Drive 4. The turn lane will 

have an approximate length of 150’ plus taper. 

3.3. Existing Crash Data 
Crash data from 2013-2017 was obtained from KDOT for the study intersection of Shawnee 

Mission Parkway and Roeland Drive. Crash data provided included crashes at the intersection 

and approximately 250 feet in the vicinity of the intersection along each approach. The crash 

summary statistics were used to develop an intersection crash rate at this location. Additionally, 

the individual crash reports were reviewed to identify any crash patterns and possible 

countermeasures for consideration.  

Intersection Crash Rate 

The crash data from 2013-2017 was used to determine the average crash rate at the study 

intersection. Crashes were reviewed and incidents that were considered non-correctible or non-

intersection related (such as crashes due to alcohol impairment, animals, inclement weather, or 

construction) were removed. This review resulted in a total of 14 crashes at the intersection over 

the analyzed time period. The crash total was compared to the average daily entering volume 

for the intersection. The calculated crash rate, reported in the number of crashes per ten million 

entering vehicles (TMEV), for the study intersection is illustrated in Table 2 below. The equation 

used to calculate the intersection crash rate is also provided below. 

Table 2. Crash Rate Summary. 

 

����ℎ ���	 
����ℎ	�
��� � = 5 �	�� ����ℎ �����


����� ��	���� �	ℎ���	� �	� ���
10,000,000 � × 365 × 5

 

Historically, the KDOT-reported statewide intersection crash rate is near 10.0 crashes/TMEV. 

To determine if the intersection is experiencing a higher number of crashes when compared to 

other intersections, the calculated intersection crash rate at the study intersection was 

compared to the KDOT average crash rate. When comparing the calculated rate to the 

statewide crash rates for non-interchange intersections, the Shawnee Mission Parkway and 

Roeland Drive intersection was found to be below the statewide average rate. The crash rate 

calculations are provided in Appendix B.  

Intersection 
Average Crash Rate 2013-2017 

(Crashes/TMEV) 

Shawnee Mission Parkway and Roeland Drive 2.0 
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Crash Report Review – Shawnee Mission Parkway and Roeland Drive 

As stated above, crashes that were considered non-correctible or non-intersection related were 

removed from the dataset; this resulted in 3 crashes being removed at this location. After 

removal of non-correctible/non-intersection related crashes, there were a total of 14 intersection 

related crashes observed from 2013-2017 at Shawnee Mission Parkway and Roeland Drive. 

These crashes were categorized by their observed crash pattern and summarized in Table 3. A 

graphical breakdown of observed crash pattern is illustrated in Exhibit 1. 

Table 3. Crash Report Review Summary - Shawnee Mission Parkway and Roeland Drive. 

 

The most common crash type (90% of the total) was observed to be rear end crashes. Rear end 

crashes are typically the most common trend seen at signalized intersections occurring as 

vehicles are approaching stopped vehicles at a red signal indication. The remaining accident 

was a right-angle crash that was attributed to a vehicle violating the red signal. Overall the 

intersection of Shawnee Mission Parkway and Roeland Drive experiences fewer crashes than 

the statewide average and the crash pattern observed was consistent with crash types 

experienced at a signalized intersection.    

3.4. Approved Development Trip Generation 
To assess the impact of the approved development traffic on the roadway network, expected 

trips associated with the proposed site were generated and applied to the study network. The 

Institute of Transportation Engineers (ITE) provides methods for estimating traffic volumes of 

common land uses in the Trip Generation Manual (10th Edition). The land use that most 

resembles the approved development for this site is Land Use Code 220 (Apartment) and 820 

(Shopping Center). Expected trips associated with the approved development have been 

updated to reflect most current trip generation methodology. 

Based on the ITE Trip Generation Manual, trip generation characteristics were developed for 

the approved site. Trip generation characteristics expected for the site are shown in 

Observed 
Crash Pattern 

No. Crashes 
(2013-2017; 
Partial 2018-

2019) Percent Comments 

Following too 
Close / Rear End 

9 90% 
Rear end crashes are the most common 
trend seen at signalized intersections. 

Angle – Side 
Impact 

1 10% One vehicle violated red signal. 

Total 10 100%  
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Table 4. Detailed ITE trip generation information can be found in Appendix C. 

Table 4. Approved Development Trip Generation 

Land Use Size 
Average 
Weekday 

AM Peak Hour PM Peak Hour 

Total Enter Exit Total Enter Exit 

Apartment 168 DU 1,230 79 19 60 94 60 34 

Shopping Center 54,594 SF 3,984 180 112 68 348 168 180 

Total Trips 5,214 259 131 128 442 228 214 

 

Consistent with the previous report, internal capture was determined for the approved site. 

Internal capture calculations were updated to reflect the most current methodology. The site 

contains multiple land uses, thus internal trip capture was determined for both the AM and PM 

peak hours. When a site consists of multiple land uses, total trips to a development can be 

reduced due to internal capture on the site. These are trips that stay within the development 

area and do not leave the site to travel to other developments. The multi-use reduction 

percentage is determined using various tables included in the Trip Generation Manual. 

Worksheets used to determine the multi-use reduction percentage are included in Appendix C. 

Based on the worksheet results, the internal capture percentage was determined to be 1% in 

the AM peak hour and 19% in the PM peak hour. To be conservative, it was assumed that 

internal capture trips would not occur during the AM peak hour, thus no internal capture rates 

were used. 

 

Consistent with the previous report, pass-by was determined for the approved site. Pass-by 

calculations were updated to reflect the most current methodology. Pass-by characteristics were 

determined for the Shopping Center land use using the ITE Trip Generation Handbook (10th 

Edition). Pass-by trips are made by traffic already on the roadway and passing the site, versus 

making a direct trip to the development (primary trips). According to the ITE Trip Generation 

Handbook, the pass-by trips during the AM and PM peak hour periods for the described land 

use varies from 20% to 74%. To be conservative, the average rate of 34% pass-by trips was 

used for this study and was only applied to the PM peak hour period. Trip generation data 

considering internal capture and pass-by trips for the approved land uses are illustrated in Table 

5.  
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Table 5. Approved Development Trip Generation with Internal Capture and Pass-by. 

Land Use 
Average 
Weekday 

AM Peak Hour PM Peak Hour 

Total Enter Exit Total Enter Exit 

Total Approved Development Trips 5,214 259 131 128 442 228 214 

Total with Internal Trip Capture Reduction (19%) - - - 358 185 173 

34% Pass-by Reduction (Shopping Center) - - - 122 57 61 

Total External, Non-Pass-by Trips 259 131 128 236 128 112 

 

Trips associated with approved development were distributed through the network based on the 

anticipated land use, the surrounding area, and the existing distribution of trips in the vicinity of 

the proposed site. Trip distribution is illustrated in Table 6. This distribution is slightly different 

than proposed with the previous study. The revised trip distribution considers distribution of 

existing (year 2018) traffic volumes. The expected trip distribution for the approved development 

is shown in Figure 3.  

Table 6. Approved Development Trip Distribution. 

Direction 
Trip 
Distribution 

North (Roe Avenue) 10% 

South (Roe Avenue) 10% 

West (Shawnee Mission Parkway) 30% 

West (Johnson Drive) 10% 

East (Johnson Drive) 10% 

East (Shawnee Mission Parkway) 30% 

 

The resulting existing plus approved development volumes are illustrated in Figure 4. 
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3.5. Existing plus Approved Capacity Analysis 
Capacity analysis was performed for the study intersections utilizing the existing lane 

configurations and traffic control, including proposed access associated with approved 

development. Analysis was conducted using Synchro, Version 10, based on the Highway 

Capacity Manual (HCM) delay methodologies. For the purposes of this report, capacity analysis 

was updated to reflect the most current methodology. For simplicity, the amount of control delay 

is equated to a grade or Level of Service (LOS) based on thresholds of driver acceptance. The 

amount of delay is assigned a letter grade A through F, LOS A representing little or no delay 

and LOS F representing very high delay. Table 7 shows the delays associated with each LOS 

grade for signalized and unsignalized intersections, respectively. 

Table 7. Intersection LOS Criteria. 

Level of 
Service 

Average Control Delay 
(seconds) 

Signalized Unsignalized 

A < 10 < 10 

B > 10-20 > 10-15 

C > 20-35 > 15-25 

D > 35-55 > 25-35 

E > 55-80 > 35-50 

F > 80 > 50 

Highway Capacity Manual (HCM 6th Edition) 

 

Results of the analysis indicate that the signalized intersections are expected to operate at a 

LOS C or better during the AM and PM peak hour periods. All individual movements at the 

intersections are expected to operate at a LOS D or better with acceptable queues during both 

peak hour periods with the exception of the following movements. The 95th percentile queue 

represents the queue length that has a 5 percent probability of being exceeded during the peak 

hour period. 

Shawnee Mission Parkway and Roeland Drive 

• During both peak hour periods the eastbound left and northbound movements are 

expected to operate at a LOS E.  

o High levels of delay for the eastbound left-turn movement is attributed to the 

timings at the intersection which cater to traffic along Shawnee Mission Parkway 

during the peak hour periods.   
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o Currently there is a lack of capacity for the northbound left-turn movement. Due 

to right-of-way constraints the northbound approach only has a single lane for all 

movements.   

• During the AM peak hour, the southbound left-turn movement is expected to operate at a 

LOS F. 

o 95th-percentile queue lengths during the PM peak hour are expected to exceed 

the available capacity; however, the queue is not expected to encroach on the 

adjacent intersection of Roeland Drive and Rock Creek Lane. This movement will 

be monitored in later scenarios to determine if geometric changes are needed to 

accommodate the queue length.  

• During the PM peak hour, the southbound right-turn movement is expected to operate at 

LOS E. 

o The 95th-percentile queue length during the PM peak hour is expected to be less 

than one vehicle length.  

Roe Avenue and Johnson Drive 

• During both peak hour periods the westbound left-turn movements are expected to 

operate at a LOS E. 

o 95th-percentile queue lengths are expected to be contained within the available 

storage length. 

• During the PM peak hour, the eastbound left-turn movements are expected to operate 

at a LOS E. 

o 95th-percentile queue lengths are expected to be contained within the available 

storage length. 

All movements at the unsignalized intersections are expected to operate at LOS C or better 

during both peak hour periods. 

 

Merge analysis was performed for the Johnson Drive to Shawnee Mission Parkway ramp using 

McTrans Highway Capacity Software, Version 7.8, based on HCM density methodologies. 

Similar to intersection LOS criteria, merge and diverge segment density is equated to a grade or 

LOS based on thresholds of driver acceptance. Table 8 shows the density associated with each 

LOS grade for merge and diverge segments.  
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Table 8. Merge and Diverge Segment LOS Criteria 

Level of Service Density (pc/mi/ln) 

A < 10 

B > 10-20 

C > 20-28 

D > 28-35 

E > 35 

F Demand Exceeds Capacity 

Highway Capacity Manual (HCM 6th Edition) 

 

Results of the analysis indicate that the merge section is expected to operate acceptably at LOS 

B during both peak hour periods.    

 

Existing lane configurations and traffic control for the study network are illustrated in Figure 5. 

The existing plus approved development conditions capacity analysis summary are illustrated in 

Figure 6. Detailed intersection and merge analysis results may be found in Appendix C.  
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4. EXISTING PLUS APPROVED PLUS PROPOSED 

DEVELOPMENT CONDITIONS 
Conditions with the remaining proposed development in place were evaluated to identify any 

potential geometric improvements that could be attributed to the additional traffic associated 

with the proposed development.  

The proposed development site will consist of 38,750 square feet of high-turnover (sit-down) 

restaurant, 40,000 square feet of multipurpose recreational facility, an 18 lane bowling alley, a 

10 screen movie theater, a 202 room hotel, and 75,000 square feet of general office building. 

The site is proposed in the northeast quadrant of the intersection of Shawnee Mission Parkway 

and Roeland Drive, south and east of the approved residential and retail development. The 

proposed site plan is illustrated in Figure 7. 

4.1. Proposed Development Trip Generation and Distribution 
Based on the ITE Trip Generation Manual, trip generation characteristics were developed for 

the proposed site using the methods described in Section 3.3. The land uses that most 

resembles the proposed development for this site are Land Use Code 310 (Hotel), Land Use 

Code 435 (Multipurpose Recreational Facility), Lane Use Code 437 (Bowling Alley), Land Use 

Code 445 (Movie Theatre), Land Use Code 710 (General Office Building) and Land Use Code 

932 (High-Turnover Sit-Down Restaurant). Trip generation for the proposed site is shown in 

Table 9. 

Table 9. Proposed Development Trip Generation. 

Land Use 
Size 

Average 
Weekday 

AM Peak Hour PM Peak Hour 

Total Enter Exit Total Enter Exit 

High-Turnover (Sit-Down) 
Restaurant 

38,750 SF 4,347 386 213 173 379 235 144 

Multipurpose Recreational 
Facility * 

40,000 SF 1,440 - - - 144 80 64 

Bowling Alley* 18 lanes 234 27 26 1 23 16 7 

Multiplex Movie Theater * 10 screens 1,380 - - - 138 71 67 

Hotel 202 Rooms 1,854 96 57 39 126 65 61 

General Office Building 75,000 SF 803 97 84 13 87 14 73 

Total Proposed Trips 10,058 606 380 226 897 481 416 

* Daily ITE trip generation information was not provided. It was assumed that PM trips accounted for 10% 
of the daily trips. 
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Internal capture rates for the proposed development were calculated using methods described 

in Section 3.3. Reviewing the internal capture worksheet results, the internal capture 

percentage was determined to be 17% in the AM peak hour and 40% in the PM peak hour. 

Internal capture was updated to reflect the inclusion of approved development with proposed 

development internal capture calculations. Pass-by reduction was considered for the high-

turnover sit-down restaurant portion of the proposed development. However, given the 

characteristics of the proposed restaurant space (integrated with the recreational facility) pass-

by trips were not considered with proposed development. Pass-by only considers the retail 

portion of the approved development, as discussed in Section 3.3. Trip generation 

characteristics expected for the site are shown in Table 10. Detailed ITE trip generation 

information can be found in Appendix C. 
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Table 10. Approved Plus Proposed Development Trip Generation. 

Land Use Size 
Average 
Weekday 

AM Peak Hour PM Peak Hour 

Total Enter Exit Total Enter Exit 

Apartment* 168 DU 1,230 79 19 60 94 60 34 

Shopping Center* 54,594 SF 3,984 180 112 68 348 168 180 

High-Turnover Sit-
Down Restaurant 

38,750 SF 4,347 386 213 173 379 235 144 

Multipurpose 
Recreational Facility  

40,000 SF 1,440 - - - 144 80 64 

Bowling Alley 18 lanes 234 27 26 1 23 16 7 

Multiplex Movie 
Theater  

10 screens 1,380 - - - 138 71 67 

Hotel 
202 
Rooms 

1,854 96 57 39 126 65 61 

General Office Building 75,000 SF 803 97 84 13 87 14 73 

Total Approved plus Proposed 
Trips 

15,272 865 511 354 1339 709 630 

Total with Internal Trip Capture (AM 17%/PM 40%) 718 424 294 804 425 378 

34% Pass-by (Approved Shopping Center) - - - 98 47 51 

Total External, Non-Pass-by Trips 718 424 294 705 378 327 

*Trips were analyzed in existing plus approved scenario. 

 

Trips were distributed through the network using the same trip distribution as developed for 

approved development as discussed in Section 3.3. The expected trip distribution for the 

approved and proposed development is shown in Figure 8. The resulting existing plus approved 

plus proposed development volumes are illustrated in Figure 9. 

4.2. Access Characteristics 
In addition to the drives constructed for the approved development, four additional access points 

are planned to serve the proposed development, as illustrated in the site plan (Figure 7). Drive 

1 is proposed to be located 350’ north of the intersection of Shawnee Mission Parkway and 

Roeland Drive. This access point will be the east leg of the unsignalized intersection of 60th 

Terrace and Roeland Drive. Drive 1 utilizes an existing curb cut at the intersection or Roeland 

Drive and 60th Terrace. 
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Two access points will be located along Roe Avenue, approximately 225’ (Drive 5) and 550’ 

(Drive 6) south of the intersection of Roe Avenue and Johnson Drive. Drive 6 corresponds with 

the location of an existing curb cut along Roe Avenue. All drives are proposed to provide two 

lanes, one lane each for egress and ingress traffic. 

A raised median is currently provided along Roe Avenue south of Johnson Drive. Due to the 

presence of the median, access will be limited at Drives 5 and 6 to right-in/right-out movements 

only. It is recommended to extend the current median along the south leg of Roe Avenue and 

Johnson Drive south to the median under the Shawnee Mission Parkway overpass to ensure 

limitation of left-turn access at Drives 5 and 6 along Roe Avenue. 

Minimum throat distance of 75’ should be provided at each proposed drive to allow for vehicles 

to stack internal the site without effecting vehicles maneuvering within the site.  

Access Spacing: Access spacing recommendations outlined in KDOT’s AMP were reviewed to 

determine if the drives associated with the proposed development meet access spacing 

recommendations. Although Roe Avenue and Roeland Drive are not KDOT routes, access 

spacing requirements using KDOT policy were referenced. Roe Avenue was considered a Class 

C route, Roeland Drive was considered a Class D route.  

According to the policy, access points along Class C and D routes in developed areas should be 

spaced 120’ along roadways with a speed limit of 25 mph (Roeland Drive), and 200’ along 

roadways with a speed limit of 35 mph (Roe Avenue).  

Along Roeland Drive, Drive 1 meets minimum spacing guidance including acceptable spacing 

from the intersection of Shawnee Mission Parkway and Roeland Drive. The minimum upstream 

functional length for the intersection of Shawnee Mission Parkway and Roeland Drive was 

calculated to be 359’; the distance from Drive 1 to the stop bar of the southbound approach at 

Shawnee Mission Parkway and Roeland Drive is 360’. Corner clearance recommendations 

found in Table 4-10 of the AMP requires 115’ of spacing from the edge of the curb line of 

Shawnee Mission Parkway to the edge of curb line of Drive 1. The location of Drive 1 exceeds 

recommended corner clearance. Detailed calculations can be found in Appendix C. In addition 

to reviewing intersection spacing, alignment with existing drives was reviewed. Drive 1 is 

proposed to align with an existing intersection which is a preferred condition.  

Along Roe Avenue, Drive 5 meets minimum spacing guidance. Drive 6 meets minimum spacing 

guidance from Drive 5. The access spacing between Drives 5 and 6 is 315’ which is more than 

the recommended 200’.  

Truck Movements: Considering the density of the development, truck and emergency access to 

and through the site should be considered when developing the site plan. It is indicated on the 

current site plan that Drive 5 may service large trucks (deliveries and trash disposal). It is 
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recommended that the parking lot that is served by Drive 5 be modified to accept truck traffic. 

This includes providing proper corner radii at driveways to accept truck traffic and space to 

maneuver within the site.  

A 100’ right-turn lane should be provided for the southbound movement at Drive 5 to 

accommodate anticipated truck traffic and to prevent truck traffic from impeding through traffic 

along Roe Avenue. Capacity analysis will be reviewed to determine if provided throat length at 

proposed drives is adequate to accommodate the expected vehicular traffic at each proposed 

access location.  
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4.3. Existing Plus Approved Plus Proposed Development Warrant 

Analysis 
 

Existing plus Approved plus Proposed Development Turn Lane Warrants: The KDOT AMP 

Table 4-26 was used to determine whether an auxiliary right-turn lane is warranted at each 

study intersection. According to the table, a westbound right-turn lane is warranted at Shawnee 

Mission Parkway and Roeland Drive. Currently, a third through lane is added at the intersection. 

This through lane begins approximately 250’ to the northeast of the intersection and is part of a 

ramp that previously provided access from Roe Avenue to Shawnee Mission Parkway. The 

ramp has been removed and is not operational, however the portion of the lane that merged 

with Shawnee Mission Parkway remains. Due to the configuration of the additional lane as it 

approaches the intersection (as a merge lane from the removed ramp), the lane is underutilized 

by through traffic in its current state and operates primarily as a right-turn lane. It is 

recommended to provide an appropriate taper along Shawnee Mission Parkway by restriping 

the existing pavement markings. The turn lane, including taper, should have a total length of 

350’ to accommodate right-turn vehicles decelerating from 45 mph. 

Table 4-26 relates right-turn lane requirements to roadway speed; roadways with speed limits 

less than 35 mph will not require a right-turn lane. Thus, the remaining study intersections do 

not warrant a right-turn lane due to the posted speed along the roadways. 

Table 4-27 and Table 4-28 of KDOT’s AMP was used to determine whether an auxiliary left-turn 

lane is warranted at each study intersection. According to the tables, no additional left-turn lanes 

are warranted under existing plus approved plus proposed development conditions.  

Existing lane configurations and traffic control for the study network are illustrated in Figure 10. 

Turn lane warrant analysis sheets can be found in Appendix C. 

4.4. Existing Plus Approved Plus Proposed Development Capacity 

Analysis 
Capacity analysis was performed for existing plus approved plus proposed development 

conditions using the methodologies described in Section 3.5. Existing timings were not 

modified; however, it is recommended to retime the signals at the intersections of Roe Avenue 

with Johnson Drive and Shawnee Mission Parkway and Roeland Drive to accommodate the 

proposed development traffic. Timing updates are expected to increase the operations of the 

intersection of Shawnee Mission Parkway and Roeland Drive. Capacity analysis will be 

illustrated in the figures for any improvements recommend in this section. Peak hour factors 

observed under existing conditions were changed to represent an increase in traffic.  
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Results of the analysis indicate that the signalized study intersections are expected to operate 

at similar levels of service to the existing plus approved development conditions with the 

following exceptions: 

Johnson Drive and Roe Avenue 

• During both peak hour periods 

o The westbound left-turn movement is expected to operate at LOS E. 95th-

percentile queue lengths are expected to be contained with the available storage 

length and are not expected to encroach on the adjacent intersection.  

• PM peak hour period 

o The eastbound left-turn movement is expected to operate at LOS E. 95th-

percentile queue lengths are expected to be contained with the available storage 

length and are not expected to encroach on the adjacent intersection. 

Shawnee Mission Parkway and Roeland Drive  

• AM peak hour period  

o Overall operations are expected to be LOS D which is a decrease from the 

existing plus approved phase (LOS C). 

o Eastbound left, southbound left, and southbound right-turn movements are 

expected to operate at LOS F. Side street and turning movements at the 

intersection may operate at a lower level of service due to signal timings 

accommodating higher volume through traffic along Shawnee Mission Parkway. 

 The southbound right-turn movement 95th-percentile queue length is 

expected to be less than two vehicle length.  

 The eastbound left-turn movement 95th-percentile queue length is 

expected to be contained within the available storage length and is 

metered by the upstream signal at Shawnee Mission Parkway and Nall 

Avenue. However, the turn bay length does not meet current KDOT 

standards. To meet KDOT standard, it is recommended to extend the 

existing turn lane by 60’ from 330’ to 390’ to meet the required KDOT turn 

lane length. 

 It is recommended to increase capacity of the southbound left-turn 

movement. It is anticipated that queue lengths will extend past the 

existing intersection of Roeland Drive and Rock Creek Lane during 

portions of the AM peak hour period.  Due to the existing proximity to the 

unsignalized intersection of Roeland Drive and Rock Creek Lane, it is not 

feasible to extend the existing single left-turn lane to provide additional 

storage. Dual southbound left-turn lanes should be provided at the 
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intersection of Shawnee Mission Parkway and Roeland Drive to 

accommodate the southbound left-turn movement. The intersection is 

currently operating under split phasing for the north and southbound 

movements, thus additional capacity can be added for the left-turn 

movement by re-striping the southbound through lane to a through/left-

turn lane.  

 The curb radius of the northeast quadrant of the intersection should be 

modified to support large trucks . Curb radii should match the recommend 

25’-45’ radius for curb and gutter sections found in Table 4-16 of KDOT’s 

AMP.       

• PM peak hour period 

o The eastbound right-turn and eastbound/southbound left-turn movements are 

expected to operate at LOS F. As stated for the AM peak hour period, lower level 

of service may occur for side street or turning movements at the intersection as 

high volume through traffic along Shawnee Mission Parkway is accommodated. 

All movements at the unsignalized intersections are expected to operate at LOS C or better 

during both peak hour periods, similar to existing plus approved development conditions. 

Merge analysis was performed for the Johnson Drive to Shawnee Mission Parkway ramp using 

the methodologies described in Section 3.5. Results of the analysis indicate that the merge 

section is expected to operate acceptably at LOS B during both peak hour periods.     

  

The existing plus approved plus proposed development conditions capacity analysis summary 

are illustrated in Figure 11. Detailed intersection and merge analysis results may be found in 

Appendix D. 
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5. FUTURE YEAR 2038 CONDITIONS 
The future year 2038 condition considers approved and proposed development volumes plus 

growth of background traffic volumes. Based on a review of historical traffic count data provided 

from 2011-2016 by KDOT along Shawnee Mission Parkway, a 3% annual growth rate was used 

for traffic volumes along public roadways. Growth rate used in the previous 2017 study was 

0.5% based on data provided by KDOT at the time (2010-2014). Since this time data has been 

provided for 2015 and 2016 which resulted in an increase of the annual growth rate. The 

calculated growth rate was applied to existing volumes for the through movements at the study 

intersections of Shawnee Mission Parkway with Roeland Drive and Roe Avenue with Johnson 

Drive to obtain future year background volumes. Volumes were subsequently adjusted through 

adjacent study intersections. Background traffic growth volumes were added to existing plus 

approved plus development volumes to obtain future year 2038 traffic volumes. 

Figure 12 illustrates the future year 2038 volumes. Additional information for the calculation of 

background traffic are provided in Appendix E.  

5.1. Future Year 2038 Warrant Analysis 
Turn Lane Warrants: It was determined that no additional turn lanes are warranted considering 

future year 2038 volumes. 

Future year 2038 lane configuration and traffic control for the study network are illustrated in 

Figure 13. Turn lane warrant analysis sheets can be found in Appendix E. 

5.2. Future Year 2038 Capacity Analysis 
Capacity analysis was performed for future conditions using the methodologies described in 

Section 3.3. Split times were updated to account for an increase in background traffic while 

cycle lengths remained unchanged. Improved operations may be achieved by reviewing signal 

coordination along the Shawnee Mission Parkway and Roe Avenue corridors. All signalized 

individual movements are expected to operate with a similar LOS as existing plus approved plus 

proposed development conditions with the following exceptions: 

Johnson Drive and Roe Avenue 

• AM peak hour period 

o The westbound through/right-turn and left-turn movements are expected to 

operate at LOS E. 95th-percentile queue lengths are expected to be contained 

with the available storage length and are not expected to encroach on the 

adjacent intersection.  

• PM peak hour period 
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o The eastbound left-turn movement is expected to operate at LOS E. 95th-

percentile queue lengths are expected to be contained with the available storage 

length and are not expected to encroach on the adjacent intersection. 

Shawnee Mission Parkway and Roeland Drive 

• Overall operations at the intersection are expected to decrease to LOS F with numerous 

individual movements expected to operate at LOS F. Poor operations are attributed to 

the high volume of traffic served by the intersection (lack of capacity) and the signal 

operating split phased for the north and south movements.  

o If future traffic volumes materialize, it is recommended to consider the following 

improvements to improve operations: 

 Provide dual eastbound left turn lanes with 350’ of storage.  

 Provide dedicated northbound left-turn lane with 100’ of storage. 

 Provide dedicated westbound right-turn lane with 230’ of storage. 

 Update signal timings.  

All movements at the unsignalized intersections are expected to operate at LOS C or better 

during both peak hour periods, similar to existing plus approved plus proposed development 

conditions. 

Merge analysis was performed for the Johnson Drive to Shawnee Mission Parkway ramp using 

the methodologies described in Section 3.5. Results of the analysis indicate that the merge 

section is expected to operate acceptably at LOS C and D during the AM and PM peak hours, 

respectively.  

 

Future operations are based on an increase in background traffic growth based on historical 

traffic volumes. These volumes may materialize differently due to changes in development or 

modifications to the roadway network. Operations of study intersections should be monitored to 

determine if volumes materialize and roadway improvements made based on actual conditions. 

Poor operations indicated during the future scenario can be attributed to background traffic 

growth and is not specifically attributed to trips associated with the proposed development. 

The future year conditions capacity analysis summary is illustrated in Figure 14. Detailed 

intersection and merge analysis results may be found in Appendix E. 
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6. SUMMARY 
This report summarizes analysis conducted considering approved and proposed development 

located in the northeast quadrant of the intersection of Shawnee Mission Parkway and Roeland 

Drive in Mission, Kansas.  

6.1. Conclusions 
The general findings to note for the traffic impact study include the following:  

1. Reviewing existing plus approved development conditions, study intersections are 

expected to operate at acceptable levels of service.  

2. Based on the 2017 study the signal at Roeland Drive and Martway Street does not 

warrant a signal under Warrant 3 criteria. It was recommended in the previous study to 

keep the signal in place to provide pedestrian accommodations for the Rock Creek Trail. 

The intersection was analyzed as signalized because signal will be operational after the 

construction of the approved development. 

3. After development of the site, traffic operations at the study intersections are not 

expected to be significantly impacted. 

4. The site should be designed to accommodate truck traffic at Drives 5 and 6. This 

includes providing adequate corner radii at Drives 5, 6, and the northbound leg of 

Shawnee Mission Parkway and Roeland Drive. A southbound 100’ right turn lane should 

also be provided at Drive 5. The parking lot that is currently shown on the site plan 

should be designed to allow truck traffic the ability to maneuver within the site. 

5. Future year 2038 analysis indicates that the study intersections are expected to operate 

with longer queue lengths and delays. These volumes may materialize differently due to 

changes in development or modifications to the roadway network. Operations of study 

intersections should be monitored to determine if volumes materialize and roadway 

improvements are made based on actual conditions. Poor operations indicated during 

the future scenario can be attributed to background traffic growth and is not specifically 

attributed to trips associated with the proposed development. 

6.2. Recommendations 
Based on review and analysis of the approved and proposed development, the following 

improvements are recommended in addition to the approved improvements associated with the 

residential and retail development:  

Existing plus Approved Conditions 

• No additional improvements are recommended in addition to the approved 

improvements.  
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Existing plus Approved plus Proposed Development Conditions 

• Increase the eastbound left-turn lane at Shawnee Mission Parkway and Roeland Drive 

by 60’ from 330’ to 390’ to meet KDOT required turn lane length.   

• Re-time signals at the intersections of Shawnee Mission Parkway with Roeland Drive 

and Roe Avenue with Johnson Drive to accommodate development trips. 

• Re-stripe the north leg of the intersection of Shawnee Mission Parkway and Roeland 

Drive to provide a dedicated southbound left-turn lane, shared through/left-turn lane, and 

dedicated southbound right-turn lane.  

• Modify the curb radius in the northeast quadrant of the intersection of Shawnee Mission 

Parkway and Roeland Drive to support large trucks. Plans are currently being completed 

by the design team, thus exact curb radius and anticipated design vehicle information is 

not available at this time. Intersection design should meet requirements of the 

maintaining agency (City or State). 

• The existing pavement markings for the outside through lane along Shawnee Mission 

Parkway at Roeland Drive should be restriped to provide an appropriate taper for the 

existing outside westbound lane. Turn lane including taper should be 350’ in length to 

accommodate right-turn vehicles decelerating from 45 mph. 

• Extend the median along Roe Avenue to limit right-in/right-out access at Drives 5 and 6. 

• Provide appropriate corner radii at Drives 5 and 6 to accommodate truck traffic.  

• Provide a 100’ southbound right-turn lane at Drive 5 along Roe Avenue. 

• Minimum throat distance of 75’ should be provided at each proposed drive to allow for 

vehicles to stack internal the site without effecting vehicles maneuvering within the site. 

• Pedestrian accommodations should be provided along the north and west legs at the 

intersection of Shawnee Mission Parkway and Roeland Drive. Accommodations should 

conform with ADA standards, this includes adequate ramp design with detectable 

warnings and vibrotactile push buttons.      

Future Year 2038 Conditions 

• If volumes materialize in the future, it is recommended to consider the following 

improvements to improve operations at the intersection of Shawnee Mission Parkway 

and Roeland Drive: 

 Provide dual eastbound left turn lanes with 350’ of storage.  

 Provide dedicated northbound left-turn lane with 100’ of storage. 

 Provide dedicated westbound right-turn lane with 230’ of storage. 

 Update signal timings.  
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Olsson Associates :  Overland Park
7301 West 133rd St

Overland Park, Kansas, United States  66213
913.381.1170 tmchenry@olssonassociates.com

Count Name: Johnson Dr & Roe Ave
Site Code:
Start Date: 10/04/2018
Page No: 1

Turning Movement Data

Start Time

Roe Ave Ramps on/off Shawnee Mission Pkwy Roe Ave Johnson Dr

Southbound Westbound Northbound Eastbound

Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

7:00 AM 26 51 11 0 88 1 38 2 0 41 8 81 10 0 99 1 27 19 0 47 275

7:15 AM 32 67 25 0 124 0 24 3 0 27 7 95 11 0 113 7 28 36 0 71 335

7:30 AM 45 96 17 0 158 1 39 7 0 47 17 159 7 0 183 7 38 45 0 90 478

7:45 AM 34 96 24 0 154 1 47 6 0 54 16 174 23 0 213 3 45 44 0 92 513

Hourly Total 137 310 77 0 524 3 148 18 0 169 48 509 51 0 608 18 138 144 0 300 1601

8:00 AM 41 89 20 0 150 7 53 5 0 65 2 192 13 0 207 9 41 47 0 97 519

8:15 AM 37 79 22 0 138 0 47 6 0 53 18 133 16 0 167 4 50 27 0 81 439

8:30 AM 36 71 21 0 128 0 37 7 0 44 9 122 12 0 143 4 40 46 0 90 405

8:45 AM 36 79 17 0 132 4 32 9 0 45 11 111 14 0 136 5 33 47 0 85 398

Hourly Total 150 318 80 0 548 11 169 27 0 207 40 558 55 0 653 22 164 167 0 353 1761

*** BREAK *** - - - - - - - - - - - - - - - - - - - - -

4:30 PM 76 111 10 0 197 5 60 12 0 77 10 87 15 0 112 25 59 51 0 135 521

4:45 PM 64 116 13 0 193 10 75 6 0 91 8 88 21 1 118 18 46 60 0 124 526

Hourly Total 140 227 23 0 390 15 135 18 0 168 18 175 36 1 230 43 105 111 0 259 1047

5:00 PM 81 105 11 0 197 5 74 12 0 91 8 105 27 1 141 23 69 82 0 174 603

5:15 PM 74 156 14 0 244 10 58 14 0 82 13 146 18 0 177 25 72 70 0 167 670

5:30 PM 53 140 20 0 213 7 62 17 2 88 18 137 18 0 173 15 55 45 0 115 589

5:45 PM 78 123 13 0 214 3 62 9 0 74 13 110 18 0 141 17 68 51 1 137 566

Hourly Total 286 524 58 0 868 25 256 52 2 335 52 498 81 1 632 80 264 248 1 593 2428

6:00 PM 52 96 7 0 155 3 40 9 0 52 8 119 21 0 148 16 40 64 0 120 475

6:15 PM 51 90 10 0 151 8 37 6 0 51 9 91 19 0 119 16 48 43 0 107 428

Grand Total 816 1565 255 0 2636 65 785 130 2 982 175 1950 263 2 2390 195 759 777 1 1732 7740

Approach % 31.0 59.4 9.7 0.0 - 6.6 79.9 13.2 0.2 - 7.3 81.6 11.0 0.1 - 11.3 43.8 44.9 0.1 - -

Total % 10.5 20.2 3.3 0.0 34.1 0.8 10.1 1.7 0.0 12.7 2.3 25.2 3.4 0.0 30.9 2.5 9.8 10.0 0.0 22.4 -

Lights 780 1534 227 0 2541 65 767 130 2 964 173 1929 260 2 2364 194 742 750 1 1687 7556

% Lights 95.6 98.0 89.0 - 96.4 100.0 97.7 100.0 100.0 98.2 98.9 98.9 98.9 100.0 98.9 99.5 97.8 96.5 100.0 97.4 97.6

Mediums 31 27 28 0 86 0 17 0 0 17 2 18 3 0 23 1 17 25 0 43 169

% Mediums 3.8 1.7 11.0 - 3.3 0.0 2.2 0.0 0.0 1.7 1.1 0.9 1.1 0.0 1.0 0.5 2.2 3.2 0.0 2.5 2.2

Articulated Trucks 5 4 0 0 9 0 1 0 0 1 0 3 0 0 3 0 0 2 0 2 15

% Articulated Trucks 0.6 0.3 0.0 - 0.3 0.0 0.1 0.0 0.0 0.1 0.0 0.2 0.0 0.0 0.1 0.0 0.0 0.3 0.0 0.1 0.2
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Olsson Associates :  Overland Park
7301 West 133rd St

Overland Park, Kansas, United States  66213
913.381.1170 tmchenry@olssonassociates.com

Count Name: Johnson Dr & Roe Ave
Site Code:
Start Date: 10/04/2018
Page No: 3

Turning Movement Peak Hour Data (7:30 AM)

Start Time

Roe Ave Ramps on/off Shawnee Mission Pkwy Roe Ave Johnson Dr

Southbound Westbound Northbound Eastbound

Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

7:30 AM 45 96 17 0 158 1 39 7 0 47 17 159 7 0 183 7 38 45 0 90 478

7:45 AM 34 96 24 0 154 1 47 6 0 54 16 174 23 0 213 3 45 44 0 92 513

8:00 AM 41 89 20 0 150 7 53 5 0 65 2 192 13 0 207 9 41 47 0 97 519

8:15 AM 37 79 22 0 138 0 47 6 0 53 18 133 16 0 167 4 50 27 0 81 439

Total 157 360 83 0 600 9 186 24 0 219 53 658 59 0 770 23 174 163 0 360 1949

Approach % 26.2 60.0 13.8 0.0 - 4.1 84.9 11.0 0.0 - 6.9 85.5 7.7 0.0 - 6.4 48.3 45.3 0.0 - -

Total % 8.1 18.5 4.3 0.0 30.8 0.5 9.5 1.2 0.0 11.2 2.7 33.8 3.0 0.0 39.5 1.2 8.9 8.4 0.0 18.5 -

PHF 0.872 0.938 0.865 0.000 0.949 0.321 0.877 0.857 0.000 0.842 0.736 0.857 0.641 0.000 0.904 0.639 0.870 0.867 0.000 0.928 0.939

Lights 146 337 74 0 557 9 181 24 0 214 52 654 57 0 763 22 172 156 0 350 1884

% Lights 93.0 93.6 89.2 - 92.8 100.0 97.3 100.0 - 97.7 98.1 99.4 96.6 - 99.1 95.7 98.9 95.7 - 97.2 96.7

Mediums 8 19 9 0 36 0 5 0 0 5 1 4 2 0 7 1 2 6 0 9 57

% Mediums 5.1 5.3 10.8 - 6.0 0.0 2.7 0.0 - 2.3 1.9 0.6 3.4 - 0.9 4.3 1.1 3.7 - 2.5 2.9

Articulated Trucks 3 4 0 0 7 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 8

% Articulated Trucks 1.9 1.1 0.0 - 1.2 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0 - 0.0 0.0 0.0 0.6 - 0.3 0.4
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Overland Park, Kansas, United States  66213
913.381.1170 tmchenry@olssonassociates.com

Count Name: Johnson Dr & Roe Ave
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Start Date: 10/04/2018
Page No: 4

Peak Hour Data

10/04/2018 7:30 AM
Ending At
10/04/2018 8:30 AM

Lights
Mediums
Articulated Trucks

Roe Ave [N]

Out In Total
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Turning Movement Peak Hour Data Plot (7:30 AM)



 

Olsson Associates :  Overland Park
7301 West 133rd St

Overland Park, Kansas, United States  66213
913.381.1170 tmchenry@olssonassociates.com

Count Name: Johnson Dr & Roe Ave
Site Code:
Start Date: 10/04/2018
Page No: 5

Turning Movement Peak Hour Data (5:00 PM)

Start Time

Roe Ave Ramps on/off Shawnee Mission Pkwy Roe Ave Johnson Dr

Southbound Westbound Northbound Eastbound

Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

5:00 PM 81 105 11 0 197 5 74 12 0 91 8 105 27 1 141 23 69 82 0 174 603

5:15 PM 74 156 14 0 244 10 58 14 0 82 13 146 18 0 177 25 72 70 0 167 670

5:30 PM 53 140 20 0 213 7 62 17 2 88 18 137 18 0 173 15 55 45 0 115 589

5:45 PM 78 123 13 0 214 3 62 9 0 74 13 110 18 0 141 17 68 51 1 137 566

Total 286 524 58 0 868 25 256 52 2 335 52 498 81 1 632 80 264 248 1 593 2428

Approach % 32.9 60.4 6.7 0.0 - 7.5 76.4 15.5 0.6 - 8.2 78.8 12.8 0.2 - 13.5 44.5 41.8 0.2 - -

Total % 11.8 21.6 2.4 0.0 35.7 1.0 10.5 2.1 0.1 13.8 2.1 20.5 3.3 0.0 26.0 3.3 10.9 10.2 0.0 24.4 -

PHF 0.883 0.840 0.725 0.000 0.889 0.625 0.865 0.765 0.250 0.920 0.722 0.853 0.750 0.250 0.893 0.800 0.917 0.756 0.250 0.852 0.906

Lights 277 524 53 0 854 25 254 52 2 333 52 493 81 1 627 80 258 242 1 581 2395

% Lights 96.9 100.0 91.4 - 98.4 100.0 99.2 100.0 100.0 99.4 100.0 99.0 100.0 100.0 99.2 100.0 97.7 97.6 100.0 98.0 98.6

Mediums 9 0 5 0 14 0 1 0 0 1 0 3 0 0 3 0 6 6 0 12 30

% Mediums 3.1 0.0 8.6 - 1.6 0.0 0.4 0.0 0.0 0.3 0.0 0.6 0.0 0.0 0.5 0.0 2.3 2.4 0.0 2.0 1.2

Articulated Trucks 0 0 0 0 0 0 1 0 0 1 0 2 0 0 2 0 0 0 0 0 3

% Articulated Trucks 0.0 0.0 0.0 - 0.0 0.0 0.4 0.0 0.0 0.3 0.0 0.4 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.1
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Peak Hour Data

10/04/2018 5:00 PM
Ending At
10/04/2018 6:00 PM

Lights
Mediums
Articulated Trucks

Roe Ave [N]

Out In Total
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Turning Movement Peak Hour Data Plot (5:00 PM)
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Olsson Associates :  Overland Park
7301 West 133rd St

Overland Park, Kansas, United States  66213
913.381.1170 tmchenry@olssonassociates.com

Count Name: Johnson Dr & Roeland Dr
Site Code:
Start Date: 10/04/2018
Page No: 1

Turning Movement Data

Start Time

Ash Dr Johnson Dr Johnson Dr

Southbound Westbound Eastbound

Right Left U-Turn App. Total Right Thru U-Turn App. Total Thru Left U-Turn App. Total Int. Total

7:00 AM 0 0 0 0 1 75 0 76 50 0 0 50 126

7:15 AM 2 0 0 2 0 61 0 61 61 0 0 61 124

7:30 AM 5 0 0 5 0 88 0 88 79 0 0 79 172

7:45 AM 5 0 0 5 1 99 0 100 84 0 0 84 189

Hourly Total 12 0 0 12 2 323 0 325 274 0 0 274 611

8:00 AM 2 0 0 2 1 103 0 104 82 0 0 82 188

8:15 AM 1 0 0 1 1 94 0 95 86 0 0 86 182

8:30 AM 5 0 0 5 0 85 0 85 80 0 0 80 170

8:45 AM 2 0 0 2 0 74 0 74 82 0 0 82 158

Hourly Total 10 0 0 10 2 356 0 358 330 0 0 330 698

*** BREAK *** - - - - - - - - - - - - -

4:30 PM 3 0 0 3 1 136 0 137 113 0 0 113 253

4:45 PM 5 0 0 5 6 157 0 163 122 0 0 122 290

Hourly Total 8 0 0 8 7 293 0 300 235 0 0 235 543

5:00 PM 1 0 0 1 12 165 0 177 161 0 0 161 339

5:15 PM 4 0 0 4 1 157 0 158 152 0 0 152 314

5:30 PM 5 0 0 5 5 119 0 124 120 0 0 120 249

5:45 PM 1 0 0 1 3 152 0 155 130 0 0 130 286

Hourly Total 11 0 0 11 21 593 0 614 563 0 0 563 1188

6:00 PM 1 0 0 1 2 115 0 117 116 0 0 116 234

6:15 PM 6 0 0 6 5 106 0 111 110 0 0 110 227

Grand Total 48 0 0 48 39 1786 0 1825 1628 0 0 1628 3501

Approach % 100.0 0.0 0.0 - 2.1 97.9 0.0 - 100.0 0.0 0.0 - -

Total % 1.4 0.0 0.0 1.4 1.1 51.0 0.0 52.1 46.5 0.0 0.0 46.5 -

Lights 48 0 0 48 39 1734 0 1773 1589 0 0 1589 3410

% Lights 100.0 - - 100.0 100.0 97.1 - 97.2 97.6 - - 97.6 97.4

Mediums 0 0 0 0 0 50 0 50 38 0 0 38 88

% Mediums 0.0 - - 0.0 0.0 2.8 - 2.7 2.3 - - 2.3 2.5

Articulated Trucks 0 0 0 0 0 2 0 2 1 0 0 1 3

% Articulated Trucks 0.0 - - 0.0 0.0 0.1 - 0.1 0.1 - - 0.1 0.1



 

Olsson Associates :  Overland Park
7301 West 133rd St

Overland Park, Kansas, United States  66213
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Count Name: Johnson Dr & Roeland Dr
Site Code:
Start Date: 10/04/2018
Page No: 2

10/04/2018 7:00 AM
Ending At
10/04/2018 6:30 PM

Lights
Mediums
Articulated Trucks

Ash Dr [N]

Out In Total

39 48 87
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Turning Movement Data Plot



 

Olsson Associates :  Overland Park
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Count Name: Johnson Dr & Roeland Dr
Site Code:
Start Date: 10/04/2018
Page No: 3

Turning Movement Peak Hour Data (7:30 AM)

Start Time

Ash Dr Johnson Dr Johnson Dr

Southbound Westbound Eastbound

Right Left U-Turn App. Total Right Thru U-Turn App. Total Thru Left U-Turn App. Total Int. Total

7:30 AM 5 0 0 5 0 88 0 88 79 0 0 79 172

7:45 AM 5 0 0 5 1 99 0 100 84 0 0 84 189

8:00 AM 2 0 0 2 1 103 0 104 82 0 0 82 188

8:15 AM 1 0 0 1 1 94 0 95 86 0 0 86 182

Total 13 0 0 13 3 384 0 387 331 0 0 331 731

Approach % 100.0 0.0 0.0 - 0.8 99.2 0.0 - 100.0 0.0 0.0 - -

Total % 1.8 0.0 0.0 1.8 0.4 52.5 0.0 52.9 45.3 0.0 0.0 45.3 -

PHF 0.650 0.000 0.000 0.650 0.750 0.932 0.000 0.930 0.962 0.000 0.000 0.962 0.967

Lights 13 0 0 13 3 370 0 373 324 0 0 324 710

% Lights 100.0 - - 100.0 100.0 96.4 - 96.4 97.9 - - 97.9 97.1

Mediums 0 0 0 0 0 13 0 13 7 0 0 7 20

% Mediums 0.0 - - 0.0 0.0 3.4 - 3.4 2.1 - - 2.1 2.7

Articulated Trucks 0 0 0 0 0 1 0 1 0 0 0 0 1

% Articulated Trucks 0.0 - - 0.0 0.0 0.3 - 0.3 0.0 - - 0.0 0.1
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Count Name: Johnson Dr & Roeland Dr
Site Code:
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Page No: 4

Peak Hour Data

10/04/2018 7:30 AM
Ending At
10/04/2018 8:30 AM

Lights
Mediums
Articulated Trucks

Ash Dr [N]

Out In Total
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Turning Movement Peak Hour Data Plot (7:30 AM)



 

Olsson Associates :  Overland Park
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Overland Park, Kansas, United States  66213
913.381.1170 tmchenry@olssonassociates.com

Count Name: Johnson Dr & Roeland Dr
Site Code:
Start Date: 10/04/2018
Page No: 5

Turning Movement Peak Hour Data (4:30 PM)

Start Time

Ash Dr Johnson Dr Johnson Dr

Southbound Westbound Eastbound

Right Left U-Turn App. Total Right Thru U-Turn App. Total Thru Left U-Turn App. Total Int. Total

4:30 PM 3 0 0 3 1 136 0 137 113 0 0 113 253

4:45 PM 5 0 0 5 6 157 0 163 122 0 0 122 290

5:00 PM 1 0 0 1 12 165 0 177 161 0 0 161 339

5:15 PM 4 0 0 4 1 157 0 158 152 0 0 152 314

Total 13 0 0 13 20 615 0 635 548 0 0 548 1196

Approach % 100.0 0.0 0.0 - 3.1 96.9 0.0 - 100.0 0.0 0.0 - -

Total % 1.1 0.0 0.0 1.1 1.7 51.4 0.0 53.1 45.8 0.0 0.0 45.8 -

PHF 0.650 0.000 0.000 0.650 0.417 0.932 0.000 0.897 0.851 0.000 0.000 0.851 0.882

Lights 13 0 0 13 20 606 0 626 540 0 0 540 1179

% Lights 100.0 - - 100.0 100.0 98.5 - 98.6 98.5 - - 98.5 98.6

Mediums 0 0 0 0 0 9 0 9 8 0 0 8 17

% Mediums 0.0 - - 0.0 0.0 1.5 - 1.4 1.5 - - 1.5 1.4

Articulated Trucks 0 0 0 0 0 0 0 0 0 0 0 0 0

% Articulated Trucks 0.0 - - 0.0 0.0 0.0 - 0.0 0.0 - - 0.0 0.0
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Peak Hour Data

10/04/2018 4:30 PM
Ending At
10/04/2018 5:30 PM

Lights
Mediums
Articulated Trucks

Ash Dr [N]

Out In Total
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Turning Movement Peak Hour Data Plot (4:30 PM)
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Overland Park, Kansas, United States  66213
913.381.1170 tmchenry@olssonassociates.com

Count Name: Roeland Dr & Martway St
Site Code:
Start Date: 10/04/2018
Page No: 1

Turning Movement Data

Start Time

Roeland Dr Roeland Dr Martway St

Southbound Northbound Eastbound

Right Thru U-Turn App. Total Thru Left U-Turn App. Total Right Left U-Turn App. Total Int. Total

7:00 AM 0 10 0 10 4 1 0 5 4 0 0 4 19

7:15 AM 4 15 0 19 15 2 0 17 3 5 0 8 44

7:30 AM 2 22 0 24 6 5 0 11 1 5 0 6 41

7:45 AM 3 12 0 15 14 5 0 19 3 3 0 6 40

Hourly Total 9 59 0 68 39 13 0 52 11 13 0 24 144

8:00 AM 3 21 0 24 8 8 0 16 3 5 0 8 48

8:15 AM 3 12 0 15 8 11 0 19 5 5 0 10 44

8:30 AM 0 7 0 7 11 10 0 21 4 7 0 11 39

8:45 AM 5 15 0 20 12 8 0 20 5 7 0 12 52

Hourly Total 11 55 0 66 39 37 0 76 17 24 0 41 183

*** BREAK *** - - - - - - - - - - - - -

4:30 PM 7 16 0 23 11 5 0 16 9 15 0 24 63

4:45 PM 7 19 0 26 20 11 0 31 20 8 0 28 85

Hourly Total 14 35 0 49 31 16 0 47 29 23 0 52 148

5:00 PM 5 12 0 17 22 12 0 34 18 23 0 41 92

5:15 PM 13 18 0 31 20 12 0 32 19 19 0 38 101

5:30 PM 9 15 0 24 13 6 0 19 12 13 0 25 68

5:45 PM 15 15 0 30 17 7 0 24 14 18 0 32 86

Hourly Total 42 60 0 102 72 37 0 109 63 73 0 136 347

6:00 PM 11 21 0 32 16 6 0 22 9 9 0 18 72

6:15 PM 2 17 0 19 14 8 0 22 9 6 0 15 56

Grand Total 89 247 0 336 211 117 0 328 138 148 0 286 950

Approach % 26.5 73.5 0.0 - 64.3 35.7 0.0 - 48.3 51.7 0.0 - -

Total % 9.4 26.0 0.0 35.4 22.2 12.3 0.0 34.5 14.5 15.6 0.0 30.1 -

Lights 88 243 0 331 209 115 0 324 135 143 0 278 933

% Lights 98.9 98.4 - 98.5 99.1 98.3 - 98.8 97.8 96.6 - 97.2 98.2

Mediums 1 3 0 4 2 2 0 4 3 4 0 7 15

% Mediums 1.1 1.2 - 1.2 0.9 1.7 - 1.2 2.2 2.7 - 2.4 1.6

Articulated Trucks 0 1 0 1 0 0 0 0 0 1 0 1 2

% Articulated Trucks 0.0 0.4 - 0.3 0.0 0.0 - 0.0 0.0 0.7 - 0.3 0.2
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Count Name: Roeland Dr & Martway St
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Page No: 2

10/04/2018 7:00 AM
Ending At
10/04/2018 6:30 PM

Lights
Mediums
Articulated Trucks

Roeland Dr [N]

Out In Total
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Turning Movement Data Plot
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Overland Park, Kansas, United States  66213
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Count Name: Roeland Dr & Martway St
Site Code:
Start Date: 10/04/2018
Page No: 3

Turning Movement Peak Hour Data (8:00 AM)

Start Time

Roeland Dr Roeland Dr Martway St

Southbound Northbound Eastbound

Right Thru U-Turn App. Total Thru Left U-Turn App. Total Right Left U-Turn App. Total Int. Total

8:00 AM 3 21 0 24 8 8 0 16 3 5 0 8 48

8:15 AM 3 12 0 15 8 11 0 19 5 5 0 10 44

8:30 AM 0 7 0 7 11 10 0 21 4 7 0 11 39

8:45 AM 5 15 0 20 12 8 0 20 5 7 0 12 52

Total 11 55 0 66 39 37 0 76 17 24 0 41 183

Approach % 16.7 83.3 0.0 - 51.3 48.7 0.0 - 41.5 58.5 0.0 - -

Total % 6.0 30.1 0.0 36.1 21.3 20.2 0.0 41.5 9.3 13.1 0.0 22.4 -

PHF 0.550 0.655 0.000 0.688 0.813 0.841 0.000 0.905 0.850 0.857 0.000 0.854 0.880

Lights 11 53 0 64 38 37 0 75 16 22 0 38 177

% Lights 100.0 96.4 - 97.0 97.4 100.0 - 98.7 94.1 91.7 - 92.7 96.7

Mediums 0 2 0 2 1 0 0 1 1 1 0 2 5

% Mediums 0.0 3.6 - 3.0 2.6 0.0 - 1.3 5.9 4.2 - 4.9 2.7

Articulated Trucks 0 0 0 0 0 0 0 0 0 1 0 1 1

% Articulated Trucks 0.0 0.0 - 0.0 0.0 0.0 - 0.0 0.0 4.2 - 2.4 0.5
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Site Code:
Start Date: 10/04/2018
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Peak Hour Data

10/04/2018 8:00 AM
Ending At
10/04/2018 9:00 AM

Lights
Mediums
Articulated Trucks

Roeland Dr [N]

Out In Total
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Turning Movement Peak Hour Data Plot (8:00 AM)
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Count Name: Roeland Dr & Martway St
Site Code:
Start Date: 10/04/2018
Page No: 5

Turning Movement Peak Hour Data (5:00 PM)

Start Time

Roeland Dr Roeland Dr Martway St

Southbound Northbound Eastbound

Right Thru U-Turn App. Total Thru Left U-Turn App. Total Right Left U-Turn App. Total Int. Total

5:00 PM 5 12 0 17 22 12 0 34 18 23 0 41 92

5:15 PM 13 18 0 31 20 12 0 32 19 19 0 38 101

5:30 PM 9 15 0 24 13 6 0 19 12 13 0 25 68

5:45 PM 15 15 0 30 17 7 0 24 14 18 0 32 86

Total 42 60 0 102 72 37 0 109 63 73 0 136 347

Approach % 41.2 58.8 0.0 - 66.1 33.9 0.0 - 46.3 53.7 0.0 - -

Total % 12.1 17.3 0.0 29.4 20.7 10.7 0.0 31.4 18.2 21.0 0.0 39.2 -

PHF 0.700 0.833 0.000 0.823 0.818 0.771 0.000 0.801 0.829 0.793 0.000 0.829 0.859

Lights 41 60 0 101 72 35 0 107 63 72 0 135 343

% Lights 97.6 100.0 - 99.0 100.0 94.6 - 98.2 100.0 98.6 - 99.3 98.8

Mediums 1 0 0 1 0 2 0 2 0 1 0 1 4

% Mediums 2.4 0.0 - 1.0 0.0 5.4 - 1.8 0.0 1.4 - 0.7 1.2

Articulated Trucks 0 0 0 0 0 0 0 0 0 0 0 0 0

% Articulated Trucks 0.0 0.0 - 0.0 0.0 0.0 - 0.0 0.0 0.0 - 0.0 0.0
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Peak Hour Data

10/04/2018 5:00 PM
Ending At
10/04/2018 6:00 PM

Lights
Mediums
Articulated Trucks

Roeland Dr [N]

Out In Total
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Turning Movement Peak Hour Data Plot (5:00 PM)
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7301 West 133rd St

Overland Park, Kansas, United States  66213
913.381.1170 tmchenry@olssonassociates.com
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Site Code:
Start Date: 10/04/2018
Page No: 7



 

Olsson Associates :  Overland Park
7301 West 133rd St

Overland Park, Kansas, United States  66213
913.381.1170 tmchenry@olssonassociates.com

Count Name: Roeland Dr & Shawnee Mission
Pkwy
Site Code:
Start Date: 10/04/2018
Page No: 1

Turning Movement Data

Start Time

Shawnee Mission Pkwy Roeland Dr Shawnee Mission Pkwy Roeland Dr

Southbound Westbound Northbound Eastbound

Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

7:00 AM 2 122 0 0 124 1 1 15 0 17 12 306 3 0 321 9 1 2 0 12 474

7:15 AM 6 185 0 0 191 0 4 24 0 28 14 409 6 0 429 11 3 5 0 19 667

7:30 AM 4 288 1 0 293 2 3 25 0 30 28 448 2 1 479 20 4 2 0 26 828

7:45 AM 7 236 1 0 244 3 5 19 0 27 38 452 8 0 498 14 5 1 0 20 789

Hourly Total 19 831 2 0 852 6 13 83 0 102 92 1615 19 1 1727 54 13 10 0 77 2758

8:00 AM 5 256 1 0 262 2 7 20 0 29 29 396 6 2 433 20 2 6 0 28 752

8:15 AM 5 188 2 0 195 2 10 15 0 27 34 426 4 0 464 13 0 6 0 19 705

8:30 AM 8 162 1 1 172 2 5 14 0 21 26 329 9 0 364 4 4 4 0 12 569

8:45 AM 6 145 1 1 153 1 6 15 0 22 21 306 8 0 335 12 8 3 0 23 533

Hourly Total 24 751 5 2 782 7 28 64 0 99 110 1457 27 2 1596 49 14 19 0 82 2559

*** BREAK *** - - - - - - - - - - - - - - - - - - - - -

4:30 PM 7 419 11 1 438 1 5 12 0 18 31 226 7 0 264 18 7 4 0 29 749

4:45 PM 9 390 6 0 405 3 6 22 0 31 16 289 9 0 314 9 21 10 0 40 790

Hourly Total 16 809 17 1 843 4 11 34 0 49 47 515 16 0 578 27 28 14 0 69 1539

5:00 PM 12 413 7 0 432 0 13 12 0 25 26 299 11 0 336 8 15 4 0 27 820

5:15 PM 11 380 3 0 394 2 12 12 0 26 27 312 13 0 352 10 15 9 0 34 806

5:30 PM 6 388 8 0 402 2 6 22 0 30 34 274 5 1 314 8 15 6 0 29 775

5:45 PM 4 330 2 1 337 6 10 15 0 31 21 305 8 1 335 8 15 7 0 30 733

Hourly Total 33 1511 20 1 1565 10 41 61 0 112 108 1190 37 2 1337 34 60 26 0 120 3134

6:00 PM 5 244 6 0 255 1 9 15 0 25 25 241 10 0 276 19 11 7 0 37 593

6:15 PM 5 242 5 0 252 1 7 11 0 19 21 224 9 0 254 12 13 6 0 31 556

Grand Total 102 4388 55 4 4549 29 109 268 0 406 403 5242 118 5 5768 195 139 82 0 416 11139

Approach % 2.2 96.5 1.2 0.1 - 7.1 26.8 66.0 0.0 - 7.0 90.9 2.0 0.1 - 46.9 33.4 19.7 0.0 - -

Total % 0.9 39.4 0.5 0.0 40.8 0.3 1.0 2.4 0.0 3.6 3.6 47.1 1.1 0.0 51.8 1.8 1.2 0.7 0.0 3.7 -

Lights 101 4347 55 4 4507 29 108 260 0 397 388 5200 107 5 5700 184 135 82 0 401 11005

% Lights 99.0 99.1 100.0 100.0 99.1 100.0 99.1 97.0 - 97.8 96.3 99.2 90.7 100.0 98.8 94.4 97.1 100.0 - 96.4 98.8

Mediums 1 34 0 0 35 0 1 8 0 9 13 36 8 0 57 7 4 0 0 11 112

% Mediums 1.0 0.8 0.0 0.0 0.8 0.0 0.9 3.0 - 2.2 3.2 0.7 6.8 0.0 1.0 3.6 2.9 0.0 - 2.6 1.0

Articulated Trucks 0 7 0 0 7 0 0 0 0 0 2 6 3 0 11 4 0 0 0 4 22

% Articulated Trucks 0.0 0.2 0.0 0.0 0.2 0.0 0.0 0.0 - 0.0 0.5 0.1 2.5 0.0 0.2 2.1 0.0 0.0 - 1.0 0.2



 

Olsson Associates :  Overland Park
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Overland Park, Kansas, United States  66213
913.381.1170 tmchenry@olssonassociates.com

Count Name: Roeland Dr & Shawnee Mission
Pkwy
Site Code:
Start Date: 10/04/2018
Page No: 2

10/04/2018 7:00 AM
Ending At
10/04/2018 6:30 PM

Lights
Mediums
Articulated Trucks

Shawnee Mission Pkwy

Out In Total

5315 4507 9822

36 35 71
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Turning Movement Data Plot



 

Olsson Associates :  Overland Park
7301 West 133rd St

Overland Park, Kansas, United States  66213
913.381.1170 tmchenry@olssonassociates.com

Count Name: Roeland Dr & Shawnee Mission
Pkwy
Site Code:
Start Date: 10/04/2018
Page No: 3

Turning Movement Peak Hour Data (7:30 AM)

Start Time

Shawnee Mission Pkwy Roeland Dr Shawnee Mission Pkwy Roeland Dr

Southbound Westbound Northbound Eastbound

Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

7:30 AM 4 288 1 0 293 2 3 25 0 30 28 448 2 1 479 20 4 2 0 26 828

7:45 AM 7 236 1 0 244 3 5 19 0 27 38 452 8 0 498 14 5 1 0 20 789

8:00 AM 5 256 1 0 262 2 7 20 0 29 29 396 6 2 433 20 2 6 0 28 752

8:15 AM 5 188 2 0 195 2 10 15 0 27 34 426 4 0 464 13 0 6 0 19 705

Total 21 968 5 0 994 9 25 79 0 113 129 1722 20 3 1874 67 11 15 0 93 3074

Approach % 2.1 97.4 0.5 0.0 - 8.0 22.1 69.9 0.0 - 6.9 91.9 1.1 0.2 - 72.0 11.8 16.1 0.0 - -

Total % 0.7 31.5 0.2 0.0 32.3 0.3 0.8 2.6 0.0 3.7 4.2 56.0 0.7 0.1 61.0 2.2 0.4 0.5 0.0 3.0 -

PHF 0.750 0.840 0.625 0.000 0.848 0.750 0.625 0.790 0.000 0.942 0.849 0.952 0.625 0.375 0.941 0.838 0.550 0.625 0.000 0.830 0.928

Lights 21 956 5 0 982 9 24 77 0 110 119 1703 15 3 1840 60 9 15 0 84 3016

% Lights 100.0 98.8 100.0 - 98.8 100.0 96.0 97.5 - 97.3 92.2 98.9 75.0 100.0 98.2 89.6 81.8 100.0 - 90.3 98.1

Mediums 0 10 0 0 10 0 1 2 0 3 9 17 3 0 29 5 2 0 0 7 49

% Mediums 0.0 1.0 0.0 - 1.0 0.0 4.0 2.5 - 2.7 7.0 1.0 15.0 0.0 1.5 7.5 18.2 0.0 - 7.5 1.6

Articulated Trucks 0 2 0 0 2 0 0 0 0 0 1 2 2 0 5 2 0 0 0 2 9

% Articulated Trucks 0.0 0.2 0.0 - 0.2 0.0 0.0 0.0 - 0.0 0.8 0.1 10.0 0.0 0.3 3.0 0.0 0.0 - 2.2 0.3



 

Olsson Associates :  Overland Park
7301 West 133rd St

Overland Park, Kansas, United States  66213
913.381.1170 tmchenry@olssonassociates.com

Count Name: Roeland Dr & Shawnee Mission
Pkwy
Site Code:
Start Date: 10/04/2018
Page No: 4

Peak Hour Data

10/04/2018 7:30 AM
Ending At
10/04/2018 8:30 AM

Lights
Mediums
Articulated Trucks

Shawnee Mission Pkwy

Out In Total

1727 982 2709

17 10 27

2 2 4

1746 994 2740

21 956 5 0

0 10 0 0

0 2 0 0

21 968 5 0
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Turning Movement Peak Hour Data Plot (7:30 AM)



 

Olsson Associates :  Overland Park
7301 West 133rd St

Overland Park, Kansas, United States  66213
913.381.1170 tmchenry@olssonassociates.com

Count Name: Roeland Dr & Shawnee Mission
Pkwy
Site Code:
Start Date: 10/04/2018
Page No: 5

Turning Movement Peak Hour Data (4:45 PM)

Start Time

Shawnee Mission Pkwy Roeland Dr Shawnee Mission Pkwy Roeland Dr

Southbound Westbound Northbound Eastbound

Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Right Thru Left U-Turn App. Total Int. Total

4:45 PM 9 390 6 0 405 3 6 22 0 31 16 289 9 0 314 9 21 10 0 40 790

5:00 PM 12 413 7 0 432 0 13 12 0 25 26 299 11 0 336 8 15 4 0 27 820

5:15 PM 11 380 3 0 394 2 12 12 0 26 27 312 13 0 352 10 15 9 0 34 806

5:30 PM 6 388 8 0 402 2 6 22 0 30 34 274 5 1 314 8 15 6 0 29 775

Total 38 1571 24 0 1633 7 37 68 0 112 103 1174 38 1 1316 35 66 29 0 130 3191

Approach % 2.3 96.2 1.5 0.0 - 6.3 33.0 60.7 0.0 - 7.8 89.2 2.9 0.1 - 26.9 50.8 22.3 0.0 - -

Total % 1.2 49.2 0.8 0.0 51.2 0.2 1.2 2.1 0.0 3.5 3.2 36.8 1.2 0.0 41.2 1.1 2.1 0.9 0.0 4.1 -

PHF 0.792 0.951 0.750 0.000 0.945 0.583 0.712 0.773 0.000 0.903 0.757 0.941 0.731 0.250 0.935 0.875 0.786 0.725 0.000 0.813 0.973

Lights 37 1559 24 0 1620 7 37 66 0 110 103 1170 38 1 1312 35 65 29 0 129 3171

% Lights 97.4 99.2 100.0 - 99.2 100.0 100.0 97.1 - 98.2 100.0 99.7 100.0 100.0 99.7 100.0 98.5 100.0 - 99.2 99.4

Mediums 1 9 0 0 10 0 0 2 0 2 0 4 0 0 4 0 1 0 0 1 17

% Mediums 2.6 0.6 0.0 - 0.6 0.0 0.0 2.9 - 1.8 0.0 0.3 0.0 0.0 0.3 0.0 1.5 0.0 - 0.8 0.5

Articulated Trucks 0 3 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3

% Articulated Trucks 0.0 0.2 0.0 - 0.2 0.0 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 - 0.0 0.1



 

Olsson Associates :  Overland Park
7301 West 133rd St

Overland Park, Kansas, United States  66213
913.381.1170 tmchenry@olssonassociates.com

Count Name: Roeland Dr & Shawnee Mission
Pkwy
Site Code:
Start Date: 10/04/2018
Page No: 6

Peak Hour Data

10/04/2018 4:45 PM
Ending At
10/04/2018 5:45 PM

Lights
Mediums
Articulated Trucks

Shawnee Mission Pkwy

Out In Total

1206 1620 2826

4 10 14

0 3 3

1210 1633 2843

37 1559 24 0
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0 3 0 0

38 1571 24 0
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Turning Movement Peak Hour Data Plot (4:45 PM)
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APPENDIX B
Existing Plus Approved Development



Capacity Analysis



Queues

3: Roe Avenue & Johnson Drive/Johnson Drive WB 12/27/2018

Mission Gateway 7:30 am 10/04/2018 Existing + Approved Synchro 10 Report

Olsson Page 1

Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR

Lane Group Flow (vph) 206 266 28 254 113 765 72 97 383 202

v/c Ratio 0.53 0.36 0.22 0.60 0.20 0.45 0.09 0.25 0.24 0.25

Control Delay 46.6 32.6 47.4 45.6 11.2 20.5 0.2 11.8 19.2 3.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 46.6 32.6 47.4 45.6 11.2 20.5 0.2 11.8 19.2 3.9

Queue Length 50th (ft) 64 72 17 77 30 174 0 25 78 0

Queue Length 95th (ft) 94 104 42 113 43 246 0 51 127 41

Internal Link Dist (ft) 512 629 477 492

Turn Bay Length (ft) 245 130 150 25 150 250

Base Capacity (vph) 431 746 134 474 603 1696 844 468 1594 824

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.48 0.36 0.21 0.54 0.19 0.45 0.09 0.21 0.24 0.25

Intersection Summary



HCM 6th Signalized Intersection Summary

3: Roe Avenue & Johnson Drive/Johnson Drive WB 12/27/2018

Mission Gateway 7:30 am 10/04/2018 Existing + Approved Synchro 10 Report

Olsson Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 179 185 34 24 199 9 72 658 53 83 360 176

Future Volume (veh/h) 179 185 34 24 199 9 72 658 53 83 360 176

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870

Adj Flow Rate, veh/h 206 213 53 28 226 28 112 765 0 97 383 0

Peak Hour Factor 0.87 0.87 0.64 0.86 0.88 0.32 0.64 0.86 0.74 0.86 0.94 0.87

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 278 420 102 48 302 37 638 1900 458 1908

Arrive On Green 0.08 0.15 0.15 0.03 0.09 0.09 0.05 0.53 0.00 0.06 0.54 0.00

Sat Flow, veh/h 3456 2834 690 1781 3187 390 1781 3554 1585 1781 3554 1585

Grp Volume(v), veh/h 206 132 134 28 125 129 112 765 0 97 383 0

Grp Sat Flow(s),veh/h/ln 1728 1777 1746 1781 1777 1800 1781 1777 1585 1781 1777 1585

Q Serve(g_s), s 5.8 6.8 7.1 1.6 6.8 7.0 2.8 12.8 0.0 2.4 5.6 0.0

Cycle Q Clear(g_c), s 5.8 6.8 7.1 1.6 6.8 7.0 2.8 12.8 0.0 2.4 5.6 0.0

Prop In Lane 1.00 0.39 1.00 0.22 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 278 263 259 48 168 171 638 1900 458 1908

V/C Ratio(X) 0.74 0.50 0.52 0.58 0.74 0.76 0.18 0.40 0.21 0.20

Avail Cap(c_a), veh/h 415 320 314 125 231 234 749 1900 582 1908

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00

Uniform Delay (d), s/veh 45.0 39.2 39.3 48.1 44.1 44.1 9.5 13.8 0.0 9.8 12.0 0.0

Incr Delay (d2), s/veh 3.9 1.5 1.6 10.6 8.0 9.0 0.1 0.6 0.0 0.2 0.2 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 2.6 3.1 3.1 0.8 3.4 3.5 1.0 5.0 0.0 0.9 2.2 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 48.8 40.6 40.9 58.7 52.1 53.2 9.6 14.4 0.0 10.0 12.3 0.0

LnGrp LOS D D D E D D A B B B

Approach Vol, veh/h 472 282 877 A 480 A

Approach Delay, s/veh 44.3 53.2 13.8 11.8

Approach LOS D D B B

Timer - Assigned Phs 1 2 3 4 5 6 7 8

Phs Duration (G+Y+Rc), s 14.0 15.5 11.0 59.5 8.7 20.8 10.8 59.7

Change Period (Y+Rc), s 6.0 6.0 * 5.4 6.0 6.0 6.0 6.0 6.0

Max Green Setting (Gmax), s 12.0 13.0 * 13 39.0 7.0 18.0 11.0 40.0

Max Q Clear Time (g_c+I1), s 7.8 9.0 4.4 14.8 3.6 9.1 4.8 7.6

Green Ext Time (p_c), s 0.2 0.5 0.1 5.5 0.0 0.9 0.1 2.6

Intersection Summary

HCM 6th Ctrl Delay 25.4

HCM 6th LOS C

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.

Unsignalized Delay for [NBR, SBR] is excluded from calculations of the approach delay and intersection delay.



Queues

6: Roeland Drive & Martway Street/Drive 3 12/27/2018

Mission Gateway 7:30 am 10/04/2018 Existing + Approved Synchro 10 Report

Olsson Page 3

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT

Lane Group Flow (vph) 20 20 59 7 44 87 5 107

v/c Ratio 0.07 0.02 0.23 0.01 0.07 0.09 0.01 0.12

Control Delay 20.1 0.1 20.6 0.0 8.6 7.1 16.8 15.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 20.1 0.1 20.6 0.0 8.6 7.1 16.8 15.0

Queue Length 50th (ft) 3 0 9 0 4 6 1 10

Queue Length 95th (ft) 22 0 46 0 16 21 9 53

Internal Link Dist (ft) 773 54 238 267

Turn Bay Length (ft) 105 115 75

Base Capacity (vph) 1227 1339 255 1089 826 1784 1048 1471

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.02 0.01 0.23 0.01 0.05 0.05 0.00 0.07

Intersection Summary



HCM 6th Signalized Intersection Summary

6: Roeland Drive & Martway Street/Drive 3 12/27/2018

Mission Gateway 7:30 am 10/04/2018 Existing + Approved Synchro 10 Report

Olsson Page 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 18 0 12 54 0 6 29 42 19 5 72 11

Future Volume (veh/h) 18 0 12 54 0 6 29 42 19 5 72 11

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870

Adj Flow Rate, veh/h 20 0 20 59 0 7 44 66 21 5 95 12

Peak Hour Factor 0.90 0.92 0.60 0.92 0.92 0.92 0.66 0.64 0.92 0.92 0.76 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 99 0 88 147 0 131 495 536 171 457 296 37

Arrive On Green 0.06 0.00 0.06 0.08 0.00 0.08 0.06 0.39 0.39 0.18 0.18 0.18

Sat Flow, veh/h 1781 0 1585 1781 0 1585 1781 1360 433 1310 1628 206

Grp Volume(v), veh/h 20 0 20 59 0 7 44 0 87 5 0 107

Grp Sat Flow(s),veh/h/ln 1781 0 1585 1781 0 1585 1781 0 1792 1310 0 1833

Q Serve(g_s), s 0.4 0.0 0.4 1.0 0.0 0.1 0.6 0.0 1.0 0.1 0.0 1.7

Cycle Q Clear(g_c), s 0.4 0.0 0.4 1.0 0.0 0.1 0.6 0.0 1.0 0.1 0.0 1.7

Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.24 1.00 0.11

Lane Grp Cap(c), veh/h 99 0 88 147 0 131 495 0 707 457 0 334

V/C Ratio(X) 0.20 0.00 0.23 0.40 0.00 0.05 0.09 0.00 0.12 0.01 0.00 0.32

Avail Cap(c_a), veh/h 1460 0 1299 465 0 414 1199 0 2883 1531 0 1836

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 14.9 0.0 14.9 14.3 0.0 13.9 8.4 0.0 6.4 11.1 0.0 11.7

Incr Delay (d2), s/veh 1.0 0.0 1.3 1.8 0.0 0.2 0.1 0.0 0.1 0.0 0.0 0.5

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 0.1 0.0 0.1 0.4 0.0 0.0 0.2 0.0 0.3 0.0 0.0 0.6

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 15.8 0.0 16.2 16.1 0.0 14.1 8.5 0.0 6.4 11.1 0.0 12.3

LnGrp LOS B A B B A B A A A B A B

Approach Vol, veh/h 40 66 131 112

Approach Delay, s/veh 16.0 15.9 7.1 12.2

Approach LOS B B A B

Timer - Assigned Phs 2 4 6 7 8

Phs Duration (G+Y+Rc), s 8.1 18.0 6.8 7.0 11.0

Change Period (Y+Rc), s * 5.4 5.0 5.0 5.0 5.0

Max Green Setting (Gmax), s * 8.6 53.0 27.0 15.0 33.0

Max Q Clear Time (g_c+I1), s 3.0 3.0 2.4 2.6 3.7

Green Ext Time (p_c), s 0.0 0.5 0.1 0.0 0.6

Intersection Summary

HCM 6th Ctrl Delay 11.4

HCM 6th LOS B

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.



HCM 6th TWSC

16: Drive 4 & Johnson Drive 12/27/2018

Mission Gateway 7:30 am 10/04/2018 Existing + Approved Synchro 10 Report

Olsson Page 5

Intersection

Int Delay, s/veh 0.9

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Vol, veh/h 364 4 39 395 11 32

Future Vol, veh/h 364 4 39 395 11 32

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - Yield

Storage Length - - 150 - 100 0

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 96 96 86 86 92 92

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 379 4 45 459 12 35

 

Major/Minor Major1 Major2 Minor1

Conflicting Flow All 0 0 383 0 701 381

          Stage 1 - - - - 381 -

          Stage 2 - - - - 320 -

Critical Hdwy - - 4.13 - 6.63 6.23

Critical Hdwy Stg 1 - - - - 5.43 -

Critical Hdwy Stg 2 - - - - 5.83 -

Follow-up Hdwy - - 2.219 - 3.519 3.319

Pot Cap-1 Maneuver - - 1174 - 389 665

          Stage 1 - - - - 690 -

          Stage 2 - - - - 710 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - 1174 - 374 665

Mov Cap-2 Maneuver - - - - 474 -

          Stage 1 - - - - 664 -

          Stage 2 - - - - 710 -

 

Approach EB WB NB

HCM Control Delay, s 0 0.7 11.2

HCM LOS B

 

Minor Lane/Major Mvmt NBLn1 NBLn2 EBT EBR WBL WBT

Capacity (veh/h) 474 665 - - 1174 -

HCM Lane V/C Ratio 0.025 0.052 - - 0.039 -

HCM Control Delay (s) 12.8 10.7 - - 8.2 -

HCM Lane LOS B B - - A -

HCM 95th %tile Q(veh) 0.1 0.2 - - 0.1 -
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Intersection

Int Delay, s/veh 0.7

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Vol, veh/h 18 6 164 58 5 167

Future Vol, veh/h 18 6 164 58 5 167

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length 0 0 - 130 75 -

Veh in Median Storage, # 0 - 0 - - 0

Grade, % 0 - 0 - - 0

Peak Hour Factor 92 92 92 92 92 92

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 20 7 178 63 5 182

 

Major/Minor Minor1 Major1 Major2

Conflicting Flow All 370 178 0 0 241 0

          Stage 1 178 - - - - -

          Stage 2 192 - - - - -

Critical Hdwy 6.42 6.22 - - 4.12 -

Critical Hdwy Stg 1 5.42 - - - - -

Critical Hdwy Stg 2 5.42 - - - - -

Follow-up Hdwy 3.518 3.318 - - 2.218 -

Pot Cap-1 Maneuver 630 865 - - 1326 -

          Stage 1 853 - - - - -

          Stage 2 841 - - - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 627 865 - - 1326 -

Mov Cap-2 Maneuver 671 - - - - -

          Stage 1 850 - - - - -

          Stage 2 841 - - - - -

 

Approach WB NB SB

HCM Control Delay, s 10.2 0 0.2

HCM LOS B

 

Minor Lane/Major Mvmt NBT NBRWBLn1WBLn2 SBL SBT

Capacity (veh/h) - - 671 865 1326 -

HCM Lane V/C Ratio - - 0.029 0.008 0.004 -

HCM Control Delay (s) - - 10.5 9.2 7.7 -

HCM Lane LOS - - B A A -

HCM 95th %tile Q(veh) - - 0.1 0 0 -
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBT

Lane Group Flow (vph) 8 338 25 56 388 4 48 44 72

v/c Ratio 0.01 0.30 0.02 0.08 0.30 0.00 0.13 0.10 0.24

Control Delay 7.0 13.9 0.1 6.7 9.8 0.0 16.0 7.2 18.3

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 7.0 13.9 0.1 6.7 9.8 0.0 16.0 7.2 18.3

Queue Length 50th (ft) 1 65 0 4 37 0 11 1 10

Queue Length 95th (ft) 2 178 0 24 202 0 19 15 37

Internal Link Dist (ft) 180 509 267 783

Turn Bay Length (ft) 100 100 130 100

Base Capacity (vph) 736 1672 1435 724 1672 1435 404 878 397

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.01 0.20 0.02 0.08 0.23 0.00 0.12 0.05 0.18

Intersection Summary



HCM 6th Signalized Intersection Summary

29: Roeland Drive & Johnson Drive 12/27/2018

Mission Gateway 7:30 am 10/04/2018 Existing + Approved Synchro 10 Report

Olsson Page 8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 2 324 17 48 357 1 24 3 38 6 23 21

Future Volume (veh/h) 2 324 17 48 357 1 24 3 38 6 23 21

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870

Adj Flow Rate, veh/h 8 338 25 56 388 4 48 4 40 12 32 28

Peak Hour Factor 0.25 0.96 0.67 0.86 0.92 0.25 0.50 0.75 0.95 0.50 0.72 0.75

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 347 501 425 409 607 514 537 43 428 124 91 71

Arrive On Green 0.01 0.27 0.27 0.07 0.32 0.32 0.06 0.29 0.29 0.11 0.11 0.11

Sat Flow, veh/h 1781 1870 1585 1781 1870 1585 1781 146 1461 186 843 655

Grp Volume(v), veh/h 8 338 25 56 388 4 48 0 44 72 0 0

Grp Sat Flow(s),veh/h/ln 1781 1870 1585 1781 1870 1585 1781 0 1607 1683 0 0

Q Serve(g_s), s 0.1 6.5 0.5 0.9 7.2 0.1 0.9 0.0 0.8 0.1 0.0 0.0

Cycle Q Clear(g_c), s 0.1 6.5 0.5 0.9 7.2 0.1 0.9 0.0 0.8 1.6 0.0 0.0

Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.91 0.17 0.39

Lane Grp Cap(c), veh/h 347 501 425 409 607 514 537 0 471 285 0 0

V/C Ratio(X) 0.02 0.67 0.06 0.14 0.64 0.01 0.09 0.00 0.09 0.25 0.00 0.00

Avail Cap(c_a), veh/h 631 2168 1837 593 2168 1837 735 0 832 474 0 0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 10.8 13.3 11.0 9.8 11.7 9.3 12.7 0.0 10.4 16.8 0.0 0.0

Incr Delay (d2), s/veh 0.0 1.6 0.1 0.2 1.1 0.0 0.1 0.0 0.1 0.5 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 0.0 2.4 0.1 0.3 2.5 0.0 0.3 0.0 0.2 0.6 0.0 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 10.9 14.9 11.1 9.9 12.8 9.3 12.8 0.0 10.5 17.3 0.0 0.0

LnGrp LOS B B B A B A B A B B A A

Approach Vol, veh/h 371 448 92 72

Approach Delay, s/veh 14.5 12.4 11.7 17.3

Approach LOS B B B B

Timer - Assigned Phs 1 2 4 5 6 7 8

Phs Duration (G+Y+Rc), s 5.5 18.2 16.9 7.8 15.9 7.5 9.4

Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Max Green Setting (Gmax), s 7.0 47.0 21.0 7.0 47.0 7.0 9.0

Max Q Clear Time (g_c+I1), s 2.1 9.2 2.8 2.9 8.5 2.9 3.6

Green Ext Time (p_c), s 0.0 2.6 0.1 0.0 2.3 0.0 0.1

Intersection Summary

HCM 6th Ctrl Delay 13.5

HCM 6th LOS B
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Lane Group EBL EBT EBR WBL WBT NBT SBL SBT SBR

Lane Group Flow (vph) 70 1174 28 37 2011 120 146 40 60

v/c Ratio 0.55 0.55 0.02 0.28 0.74 0.56 0.72 0.19 0.19

Control Delay 51.7 35.1 0.0 58.0 21.6 35.6 71.3 49.9 1.3

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 51.7 35.1 0.0 58.0 21.6 35.6 71.3 49.9 1.3

Queue Length 50th (ft) 52 441 0 27 459 40 109 28 0

Queue Length 95th (ft) 63 434 m0 44 553 100 #171 44 0

Internal Link Dist (ft) 682 2401 499 439

Turn Bay Length (ft) 345 310 170 100 125

Base Capacity (vph) 140 2134 1583 140 2708 274 206 217 321

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.50 0.55 0.02 0.26 0.74 0.44 0.71 0.18 0.19

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 44 986 21 23 1722 168 18 11 67 115 25 45

Future Volume (veh/h) 44 986 21 23 1722 168 18 11 67 115 25 45

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870

Adj Flow Rate, veh/h 70 1174 0 37 1813 198 29 12 79 146 40 60

Peak Hour Factor 0.63 0.84 0.75 0.63 0.95 0.85 0.63 0.95 0.85 0.79 0.63 0.75

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 107 1910 200 2657 289 35 15 95 171 179 152

Arrive On Green 0.06 0.54 0.00 0.11 0.60 0.60 0.09 0.09 0.09 0.10 0.10 0.10

Sat Flow, veh/h 1781 3554 1585 1781 4443 483 400 165 1089 1781 1870 1585

Grp Volume(v), veh/h 70 1174 0 37 1280 731 120 0 0 146 40 60

Grp Sat Flow(s),veh/h/ln 1781 1777 1585 1781 1571 1783 1654 0 0 1781 1870 1585

Q Serve(g_s), s 4.6 27.4 0.0 2.3 33.2 33.5 8.6 0.0 0.0 9.7 2.4 4.3

Cycle Q Clear(g_c), s 4.6 27.4 0.0 2.3 33.2 33.5 8.6 0.0 0.0 9.7 2.4 4.3

Prop In Lane 1.00 1.00 1.00 0.27 0.24 0.66 1.00 1.00

Lane Grp Cap(c), veh/h 107 1910 200 1879 1066 145 0 0 171 179 152

V/C Ratio(X) 0.65 0.61 0.18 0.68 0.69 0.83 0.00 0.00 0.86 0.22 0.39

Avail Cap(c_a), veh/h 141 1910 200 1879 1066 214 0 0 171 179 152

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 1.00 1.00 0.00 0.00 1.00 1.00 1.00

Uniform Delay (d), s/veh 55.2 19.2 0.0 48.3 16.4 16.4 53.8 0.0 0.0 53.4 50.1 51.0

Incr Delay (d2), s/veh 2.5 1.5 0.0 0.2 2.0 3.6 10.2 0.0 0.0 31.0 0.2 0.6

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 2.1 10.8 0.0 1.0 11.1 13.3 4.0 0.0 0.0 5.8 1.1 1.7

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 57.6 20.7 0.0 48.4 18.4 20.0 64.0 0.0 0.0 84.4 50.4 51.6

LnGrp LOS E C D B C E A A F D D

Approach Vol, veh/h 1244 A 2048 120 246

Approach Delay, s/veh 22.7 19.5 64.0 70.9

Approach LOS C B E E

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 11.7 77.3 15.0 19.0 70.0 16.0

Change Period (Y+Rc), s 4.5 5.5 4.5 5.5 * 5.5 4.5

Max Green Setting (Gmax), s 9.5 64.5 15.5 9.5 * 65 11.5

Max Q Clear Time (g_c+I1), s 6.6 35.5 10.6 4.3 29.4 11.7

Green Ext Time (p_c), s 0.0 11.1 0.2 0.0 5.8 0.0

Intersection Summary

HCM 6th Ctrl Delay 25.5

HCM 6th LOS C

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.

Unsignalized Delay for [EBR] is excluded from calculations of the approach delay and intersection delay.
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Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR

Lane Group Flow (vph) 339 425 71 366 127 586 72 79 624 340

v/c Ratio 0.70 0.52 0.48 0.68 0.33 0.41 0.10 0.51 0.47 0.42

Control Delay 49.8 32.7 54.7 45.6 15.5 24.2 0.3 54.9 26.2 4.6

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 49.8 32.7 54.7 45.6 15.5 24.2 0.3 54.9 26.2 4.6

Queue Length 50th (ft) 105 113 44 113 41 150 0 48 160 0

Queue Length 95th (ft) 129 160 75 150 59 185 0 77 205 55

Internal Link Dist (ft) 513 629 477 492

Turn Bay Length (ft) 245 130 150 25 150 250

Base Capacity (vph) 493 856 156 635 431 1471 753 169 1343 812

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.69 0.50 0.46 0.58 0.29 0.40 0.10 0.47 0.46 0.42

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 258 289 89 54 280 25 95 498 52 58 524 299

Future Volume (vph) 258 289 89 54 280 25 95 498 52 58 524 299

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Frt 1.00 0.96 1.00 0.98 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3433 3401 1770 3481 1770 3539 1583 1770 3539 1583

Flt Permitted 0.95 1.00 0.95 1.00 0.31 1.00 1.00 0.95 1.00 1.00

Satd. Flow (perm) 3433 3401 1770 3481 575 3539 1583 1770 3539 1583

Peak-hour factor, PHF 0.76 0.92 0.80 0.76 0.86 0.63 0.75 0.85 0.72 0.73 0.84 0.88

Adj. Flow (vph) 339 314 111 71 326 40 127 586 72 79 624 340

RTOR Reduction (vph) 0 35 0 0 9 0 0 0 45 0 0 216

Lane Group Flow (vph) 339 390 0 71 357 0 127 586 27 79 624 124

Turn Type Prot NA Prot NA pm+pt NA Perm Prot NA Perm

Protected Phases 1 6 5 2 7 4 3 8

Permitted Phases 4 4 8

Actuated Green, G (s) 14.0 23.1 7.2 16.3 47.3 38.1 38.1 7.6 36.5 36.5

Effective Green, g (s) 14.0 23.1 7.2 16.3 47.3 38.1 38.1 7.6 36.5 36.5

Actuated g/C Ratio 0.14 0.23 0.07 0.16 0.47 0.38 0.38 0.08 0.36 0.36

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

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) 480 785 127 567 381 1348 603 134 1291 577

v/s Ratio Prot c0.10 0.11 0.04 c0.10 0.03 0.17 c0.04 c0.18

v/s Ratio Perm 0.13 0.02 0.08

v/c Ratio 0.71 0.50 0.56 0.63 0.33 0.43 0.05 0.59 0.48 0.22

Uniform Delay, d1 41.0 33.4 44.9 39.0 15.5 23.0 19.5 44.7 24.5 21.9

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 4.7 0.5 5.3 2.2 0.5 1.0 0.1 6.5 1.3 0.9

Delay (s) 45.7 33.9 50.1 41.2 16.1 24.0 19.6 51.2 25.8 22.7

Level of Service D C D D B C B D C C

Approach Delay (s) 39.1 42.7 22.3 26.7

Approach LOS D D C C

Intersection Summary

HCM 2000 Control Delay 31.0 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.56

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 24.0

Intersection Capacity Utilization 55.6% ICU Level of Service B

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

Traffic Volume (veh/h) 258 289 89 54 280 25 95 498 52 58 524 299

Future Volume (veh/h) 258 289 89 54 280 25 95 498 52 58 524 299

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870

Adj Flow Rate, veh/h 339 314 111 71 326 40 127 586 0 79 624 0

Peak Hour Factor 0.76 0.92 0.80 0.76 0.86 0.63 0.75 0.85 0.72 0.73 0.84 0.88

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 407 510 177 91 416 51 445 1592 114 1614

Arrive On Green 0.12 0.20 0.20 0.05 0.13 0.13 0.06 0.45 0.00 0.06 0.45 0.00

Sat Flow, veh/h 3456 2588 898 1781 3189 388 1781 3554 1585 1781 3554 1585

Grp Volume(v), veh/h 339 214 211 71 180 186 127 586 0 79 624 0

Grp Sat Flow(s),veh/h/ln 1728 1777 1709 1781 1777 1800 1781 1777 1585 1781 1777 1585

Q Serve(g_s), s 9.6 11.0 11.3 3.9 9.8 10.0 3.8 10.9 0.0 4.3 11.6 0.0

Cycle Q Clear(g_c), s 9.6 11.0 11.3 3.9 9.8 10.0 3.8 10.9 0.0 4.3 11.6 0.0

Prop In Lane 1.00 0.53 1.00 0.22 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 407 350 337 91 232 235 445 1592 114 1614

V/C Ratio(X) 0.83 0.61 0.63 0.78 0.78 0.79 0.29 0.37 0.70 0.39

Avail Cap(c_a), veh/h 449 409 393 143 320 324 556 1592 160 1614

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00

Uniform Delay (d), s/veh 43.1 36.6 36.8 46.9 42.1 42.1 13.9 18.2 0.0 45.9 18.1 0.0

Incr Delay (d2), s/veh 11.7 2.0 2.4 13.1 8.0 8.7 0.3 0.7 0.0 7.4 0.7 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 4.7 4.9 4.9 2.1 4.8 5.0 1.5 4.4 0.0 2.1 4.7 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 54.8 38.7 39.2 60.0 50.1 50.9 14.2 18.9 0.0 53.3 18.8 0.0

LnGrp LOS D D D E D D B B D B

Approach Vol, veh/h 764 437 713 A 703 A

Approach Delay, s/veh 46.0 52.0 18.1 22.7

Approach LOS D D B C

Timer - Assigned Phs 1 2 3 4 5 6 7 8

Phs Duration (G+Y+Rc), s 17.8 19.0 12.4 50.8 11.1 25.7 11.8 51.4

Change Period (Y+Rc), s 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Max Green Setting (Gmax), s 13.0 18.0 9.0 36.0 8.0 23.0 12.0 33.0

Max Q Clear Time (g_c+I1), s 11.6 12.0 6.3 12.9 5.9 13.3 5.8 13.6

Green Ext Time (p_c), s 0.2 1.1 0.0 3.9 0.0 1.8 0.1 4.0

Intersection Summary

HCM 6th Ctrl Delay 33.1

HCM 6th LOS C

Notes

Unsignalized Delay for [NBR, SBR] is excluded from calculations of the approach delay and intersection delay.
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT

Lane Group Flow (vph) 81 105 73 5 56 154 5 132

v/c Ratio 0.23 0.12 0.19 0.01 0.08 0.13 0.01 0.15

Control Delay 20.9 0.3 19.8 0.0 10.6 9.0 19.6 14.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 20.9 0.3 19.8 0.0 10.6 9.0 19.6 14.8

Queue Length 50th (ft) 23 0 20 0 11 25 1 25

Queue Length 95th (ft) 56 0 51 0 21 38 9 54

Internal Link Dist (ft) 773 54 238 267

Turn Bay Length (ft) 105 115 75

Base Capacity (vph) 462 955 471 928 684 1150 613 903

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.18 0.11 0.15 0.01 0.08 0.13 0.01 0.15

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 73 0 63 67 0 5 37 77 31 5 65 42

Future Volume (vph) 73 0 63 67 0 5 37 77 31 5 65 42

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.4 5.4 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 0.85 1.00 0.97 1.00 0.95

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1583 1770 1583 1770 1801 1770 1765

Flt Permitted 0.95 1.00 0.91 1.00 0.52 1.00 0.66 1.00

Satd. Flow (perm) 1770 1583 1693 1583 967 1801 1228 1765

Peak-hour factor, PHF 0.90 0.92 0.60 0.92 0.92 0.92 0.66 0.64 0.92 0.92 0.76 0.92

Adj. Flow (vph) 81 0 105 73 0 5 56 120 34 5 86 46

RTOR Reduction (vph) 0 97 0 0 5 0 0 15 0 0 27 0

Lane Group Flow (vph) 81 8 0 73 0 0 56 139 0 5 105 0

Turn Type Split NA Perm NA pm+pt NA Perm NA

Protected Phases 6 6 2 7 4 8

Permitted Phases 2 4 4 8

Actuated Green, G (s) 3.9 3.9 4.4 4.4 25.1 25.1 16.9 16.9

Effective Green, g (s) 3.9 3.9 4.4 4.4 25.1 25.1 16.9 16.9

Actuated g/C Ratio 0.08 0.08 0.09 0.09 0.51 0.51 0.35 0.35

Clearance Time (s) 5.0 5.0 5.4 5.4 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) 141 126 152 142 550 926 425 611

v/s Ratio Prot c0.05 0.01 0.00 0.01 c0.08 0.06

v/s Ratio Perm c0.04 0.05 0.00

v/c Ratio 0.57 0.07 0.48 0.00 0.10 0.15 0.01 0.17

Uniform Delay, d1 21.6 20.8 21.1 20.2 6.2 6.2 10.5 11.1

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 5.6 0.2 2.4 0.0 0.1 0.1 0.0 0.1

Delay (s) 27.2 21.0 23.5 20.2 6.3 6.3 10.5 11.2

Level of Service C C C C A A B B

Approach Delay (s) 23.7 23.3 6.3 11.2

Approach LOS C C A B

Intersection Summary

HCM 2000 Control Delay 14.9 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.29

Actuated Cycle Length (s) 48.8 Sum of lost time (s) 20.4

Intersection Capacity Utilization 27.8% 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

Traffic Volume (veh/h) 73 0 63 67 0 5 37 77 31 5 65 42

Future Volume (veh/h) 73 0 63 67 0 5 37 77 31 5 65 42

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870

Adj Flow Rate, veh/h 81 0 105 73 0 5 56 120 34 5 86 46

Peak Hour Factor 0.90 0.92 0.60 0.92 0.92 0.92 0.66 0.64 0.92 0.92 0.76 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 244 0 217 158 0 141 433 510 144 389 183 98

Arrive On Green 0.14 0.00 0.14 0.09 0.00 0.09 0.07 0.36 0.36 0.16 0.16 0.16

Sat Flow, veh/h 1781 0 1585 1781 0 1585 1781 1402 397 1233 1147 613

Grp Volume(v), veh/h 81 0 105 73 0 5 56 0 154 5 0 132

Grp Sat Flow(s),veh/h/ln 1781 0 1585 1781 0 1585 1781 0 1799 1233 0 1760

Q Serve(g_s), s 1.5 0.0 2.3 1.5 0.0 0.1 0.9 0.0 2.2 0.1 0.0 2.6

Cycle Q Clear(g_c), s 1.5 0.0 2.3 1.5 0.0 0.1 0.9 0.0 2.2 0.1 0.0 2.6

Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.22 1.00 0.35

Lane Grp Cap(c), veh/h 244 0 217 158 0 141 433 0 654 389 0 281

V/C Ratio(X) 0.33 0.00 0.48 0.46 0.00 0.04 0.13 0.00 0.24 0.01 0.00 0.47

Avail Cap(c_a), veh/h 427 0 380 456 0 405 640 0 1007 488 0 422

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 14.6 0.0 15.0 16.2 0.0 15.6 10.2 0.0 8.3 13.3 0.0 14.3

Incr Delay (d2), s/veh 0.8 0.0 1.7 2.1 0.0 0.1 0.1 0.0 0.2 0.0 0.0 1.2

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 0.5 0.0 0.7 0.5 0.0 0.0 0.3 0.0 0.7 0.0 0.0 0.9

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 15.4 0.0 16.6 18.3 0.0 15.7 10.4 0.0 8.5 13.3 0.0 15.5

LnGrp LOS B A B B A B B A A B A B

Approach Vol, veh/h 186 78 210 137

Approach Delay, s/veh 16.1 18.2 9.0 15.5

Approach LOS B B A B

Timer - Assigned Phs 2 4 6 7 8

Phs Duration (G+Y+Rc), s 8.7 18.7 10.1 7.7 11.0

Change Period (Y+Rc), s * 5.4 5.0 5.0 5.0 5.0

Max Green Setting (Gmax), s * 9.6 21.0 9.0 7.0 9.0

Max Q Clear Time (g_c+I1), s 3.5 4.2 4.3 2.9 4.6

Green Ext Time (p_c), s 0.1 0.7 0.3 0.0 0.2

Intersection Summary

HCM 6th Ctrl Delay 13.8

HCM 6th LOS B

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Intersection

Int Delay, s/veh 0.9

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Vol, veh/h 592 4 50 625 9 43

Future Vol, veh/h 592 4 50 625 9 43

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - Yield

Storage Length - - 150 - 100 0

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 92 92 92 92 92 92

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 643 4 54 679 10 47

 

Major/Minor Major1 Major2 Minor1

Conflicting Flow All 0 0 647 0 1093 645

          Stage 1 - - - - 645 -

          Stage 2 - - - - 448 -

Critical Hdwy - - 4.13 - 6.63 6.23

Critical Hdwy Stg 1 - - - - 5.43 -

Critical Hdwy Stg 2 - - - - 5.83 -

Follow-up Hdwy - - 2.219 - 3.519 3.319

Pot Cap-1 Maneuver - - 937 - 222 471

          Stage 1 - - - - 521 -

          Stage 2 - - - - 612 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - 937 - 209 471

Mov Cap-2 Maneuver - - - - 333 -

          Stage 1 - - - - 491 -

          Stage 2 - - - - 612 -

 

Approach EB WB NB

HCM Control Delay, s 0 0.7 14

HCM LOS B

 

Minor Lane/Major Mvmt NBLn1 NBLn2 EBT EBR WBL WBT

Capacity (veh/h) 333 471 - - 937 -

HCM Lane V/C Ratio 0.029 0.099 - - 0.058 -

HCM Control Delay (s) 16.1 13.5 - - 9.1 -

HCM Lane LOS C B - - A -

HCM 95th %tile Q(veh) 0.1 0.3 - - 0.2 -
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Intersection

Int Delay, s/veh 1.5

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Vol, veh/h 58 5 140 92 5 190

Future Vol, veh/h 58 5 140 92 5 190

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length 0 0 - 130 75 -

Veh in Median Storage, # 0 - 0 - - 0

Grade, % 0 - 0 - - 0

Peak Hour Factor 92 92 92 92 92 92

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 63 5 152 100 5 207

 

Major/Minor Minor1 Major1 Major2

Conflicting Flow All 369 152 0 0 252 0

          Stage 1 152 - - - - -

          Stage 2 217 - - - - -

Critical Hdwy 6.42 6.22 - - 4.12 -

Critical Hdwy Stg 1 5.42 - - - - -

Critical Hdwy Stg 2 5.42 - - - - -

Follow-up Hdwy 3.518 3.318 - - 2.218 -

Pot Cap-1 Maneuver 631 894 - - 1313 -

          Stage 1 876 - - - - -

          Stage 2 819 - - - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 628 894 - - 1313 -

Mov Cap-2 Maneuver 670 - - - - -

          Stage 1 872 - - - - -

          Stage 2 819 - - - - -

 

Approach WB NB SB

HCM Control Delay, s 10.8 0 0.2

HCM LOS B

 

Minor Lane/Major Mvmt NBT NBRWBLn1WBLn2 SBL SBT

Capacity (veh/h) - - 670 894 1313 -

HCM Lane V/C Ratio - - 0.094 0.006 0.004 -

HCM Control Delay (s) - - 10.9 9.1 7.8 -

HCM Lane LOS - - B A A -

HCM 95th %tile Q(veh) - - 0.3 0 0 -
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBT

Lane Group Flow (vph) 48 583 42 76 652 24 49 144 52

v/c Ratio 0.11 0.53 0.04 0.15 0.59 0.02 0.15 0.32 0.21

Control Delay 6.3 15.2 0.1 6.5 16.3 0.0 24.8 10.6 20.3

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 6.3 15.2 0.1 6.5 16.3 0.0 24.8 10.6 20.3

Queue Length 50th (ft) 8 200 0 12 232 0 16 9 6

Queue Length 95th (ft) 16 300 0 24 360 0 47 60 15

Internal Link Dist (ft) 180 507 267 783

Turn Bay Length (ft) 100 100 130 100

Base Capacity (vph) 471 1416 1238 518 1416 1238 350 755 320

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.10 0.41 0.03 0.15 0.46 0.02 0.14 0.19 0.16

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 36 501 38 59 567 9 41 26 93 2 6 23

Future Volume (vph) 36 501 38 59 567 9 41 26 93 2 6 23

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

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 1.00 0.85 1.00 0.88 0.91

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 1770 1638 1682

Flt Permitted 0.26 1.00 1.00 0.31 1.00 1.00 0.58 1.00 0.96

Satd. Flow (perm) 477 1863 1583 573 1863 1583 1084 1638 1614

Peak-hour factor, PHF 0.75 0.86 0.91 0.78 0.87 0.38 0.83 0.93 0.80 0.50 0.50 0.64

Adj. Flow (vph) 48 583 42 76 652 24 49 28 116 4 12 36

RTOR Reduction (vph) 0 0 20 0 0 12 0 92 0 0 33 0

Lane Group Flow (vph) 48 583 22 76 652 12 49 52 0 0 19 0

Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm NA

Protected Phases 1 6 5 2 7 4 8

Permitted Phases 6 6 2 2 4 8

Actuated Green, G (s) 36.8 33.7 33.7 37.0 33.8 33.8 13.8 13.8 5.6

Effective Green, g (s) 36.8 33.7 33.7 37.0 33.8 33.8 13.8 13.8 5.6

Actuated g/C Ratio 0.56 0.51 0.51 0.56 0.51 0.51 0.21 0.21 0.09

Clearance Time (s) 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

Lane Grp Cap (vph) 328 955 811 380 958 814 261 344 137

v/s Ratio Prot 0.01 0.31 c0.01 c0.35 c0.01 0.03

v/s Ratio Perm 0.08 0.01 0.10 0.01 c0.03 0.01

v/c Ratio 0.15 0.61 0.03 0.20 0.68 0.02 0.19 0.15 0.14

Uniform Delay, d1 7.9 11.3 7.9 7.5 11.9 7.8 21.3 21.2 27.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.2 1.2 0.0 0.3 2.0 0.0 0.4 0.2 0.5

Delay (s) 8.1 12.5 7.9 7.7 13.9 7.8 21.6 21.4 28.3

Level of Service A B A A B A C C C

Approach Delay (s) 11.9 13.1 21.4 28.3

Approach LOS B B C C

Intersection Summary

HCM 2000 Control Delay 14.1 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.57

Actuated Cycle Length (s) 65.7 Sum of lost time (s) 20.0

Intersection Capacity Utilization 56.3% ICU Level of Service B

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

Traffic Volume (veh/h) 36 501 38 59 567 9 41 26 93 2 6 23

Future Volume (veh/h) 36 501 38 59 567 9 41 26 93 2 6 23

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870

Adj Flow Rate, veh/h 48 583 42 76 652 24 49 28 116 4 12 36

Peak Hour Factor 0.75 0.86 0.91 0.78 0.87 0.38 0.83 0.93 0.80 0.50 0.50 0.64

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 323 771 653 377 804 681 443 79 326 75 45 115

Arrive On Green 0.06 0.41 0.41 0.07 0.43 0.43 0.06 0.25 0.25 0.10 0.10 0.10

Sat Flow, veh/h 1781 1870 1585 1781 1870 1585 1781 318 1316 61 443 1133

Grp Volume(v), veh/h 48 583 42 76 652 24 49 0 144 52 0 0

Grp Sat Flow(s),veh/h/ln 1781 1870 1585 1781 1870 1585 1781 0 1634 1636 0 0

Q Serve(g_s), s 0.8 15.0 0.9 1.3 17.2 0.5 1.3 0.0 4.1 0.0 0.0 0.0

Cycle Q Clear(g_c), s 0.8 15.0 0.9 1.3 17.2 0.5 1.3 0.0 4.1 1.6 0.0 0.0

Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.81 0.08 0.69

Lane Grp Cap(c), veh/h 323 771 653 377 804 681 443 0 404 235 0 0

V/C Ratio(X) 0.15 0.76 0.06 0.20 0.81 0.04 0.11 0.00 0.36 0.22 0.00 0.00

Avail Cap(c_a), veh/h 445 1561 1323 466 1561 1323 563 0 609 329 0 0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 10.7 14.1 10.0 10.0 14.0 9.3 18.8 0.0 17.5 23.5 0.0 0.0

Incr Delay (d2), s/veh 0.2 1.5 0.0 0.3 2.0 0.0 0.1 0.0 0.5 0.5 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 0.3 5.7 0.3 0.4 6.5 0.2 0.5 0.0 1.5 0.6 0.0 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 10.9 15.7 10.0 10.2 16.1 9.3 18.9 0.0 18.0 23.9 0.0 0.0

LnGrp LOS B B B B B A B A B C A A

Approach Vol, veh/h 673 752 193 52

Approach Delay, s/veh 15.0 15.3 18.2 23.9

Approach LOS B B B C

Timer - Assigned Phs 1 2 4 5 6 7 8

Phs Duration (G+Y+Rc), s 8.2 29.2 18.9 9.2 28.2 8.2 10.7

Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Max Green Setting (Gmax), s 7.0 47.0 21.0 7.0 47.0 7.0 9.0

Max Q Clear Time (g_c+I1), s 2.8 19.2 6.1 3.3 17.0 3.3 3.6

Green Ext Time (p_c), s 0.0 5.0 0.6 0.0 4.4 0.0 0.1

Intersection Summary

HCM 6th Ctrl Delay 15.8

HCM 6th LOS B
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Lane Group EBL EBT EBR WBL WBT NBT SBL SBT SBR

Lane Group Flow (vph) 145 1218 136 32 1754 152 104 84 111

v/c Ratio 0.84 0.59 0.09 0.24 0.72 0.70 0.59 0.45 0.43

Control Delay 69.3 5.4 0.0 56.9 25.1 65.9 64.8 58.2 14.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 69.3 5.4 0.0 56.9 25.1 65.9 64.8 58.2 14.2

Queue Length 50th (ft) 121 30 0 24 394 113 79 63 0

Queue Length 95th (ft) m123 m399 m0 47 541 135 106 97 50

Internal Link Dist (ft) 682 2401 499 439

Turn Bay Length (ft) 345 310 170 100 125

Base Capacity (vph) 184 2081 1583 140 2434 293 228 240 301

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.79 0.59 0.09 0.23 0.72 0.52 0.46 0.35 0.37

Intersection Summary

m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 106 1145 103 24 1554 93 68 37 7 76 66 98

Future Volume (veh/h) 106 1145 103 24 1554 93 68 37 7 76 66 98

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870

Adj Flow Rate, veh/h 145 1218 0 32 1636 118 88 52 12 104 84 111

Peak Hour Factor 0.73 0.94 0.76 0.75 0.95 0.79 0.77 0.71 0.58 0.73 0.79 0.88

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 368 1673 323 2060 148 105 62 14 157 164 139

Arrive On Green 0.21 0.47 0.00 0.18 0.45 0.45 0.10 0.10 0.10 0.09 0.09 0.09

Sat Flow, veh/h 1781 3554 1585 1781 4620 333 1038 613 142 1781 1870 1585

Grp Volume(v), veh/h 145 1218 0 32 1112 642 152 0 0 104 84 111

Grp Sat Flow(s),veh/h/ln 1781 1777 1585 1781 1571 1810 1793 0 0 1781 1870 1585

Q Serve(g_s), s 8.4 33.1 0.0 1.8 36.4 36.5 10.0 0.0 0.0 6.8 5.1 8.2

Cycle Q Clear(g_c), s 8.4 33.1 0.0 1.8 36.4 36.5 10.0 0.0 0.0 6.8 5.1 8.2

Prop In Lane 1.00 1.00 1.00 0.18 0.58 0.08 1.00 1.00

Lane Grp Cap(c), veh/h 368 1673 323 1401 807 182 0 0 157 164 139

V/C Ratio(X) 0.39 0.73 0.10 0.79 0.80 0.83 0.00 0.00 0.66 0.51 0.80

Avail Cap(c_a), veh/h 368 1673 323 1401 807 291 0 0 230 242 205

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 1.00 1.00 0.00 0.00 1.00 1.00 1.00

Uniform Delay (d), s/veh 41.1 25.6 0.0 40.9 28.5 28.5 52.9 0.0 0.0 53.0 52.3 53.7

Incr Delay (d2), s/veh 0.3 2.8 0.0 0.0 4.7 8.0 5.6 0.0 0.0 1.8 0.9 7.4

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 3.6 13.7 0.0 0.8 13.7 16.6 4.8 0.0 0.0 3.1 2.5 3.6

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 41.4 28.4 0.0 41.0 33.2 36.5 58.5 0.0 0.0 54.8 53.2 61.0

LnGrp LOS D C D C D E A A D D E

Approach Vol, veh/h 1363 A 1786 152 299

Approach Delay, s/veh 29.8 34.5 58.5 56.7

Approach LOS C C E E

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 29.3 59.0 16.7 26.3 62.0 15.1

Change Period (Y+Rc), s 4.5 5.5 4.5 4.5 5.5 4.5

Max Green Setting (Gmax), s 12.5 53.5 19.5 9.5 56.5 15.5

Max Q Clear Time (g_c+I1), s 10.4 38.5 12.0 3.8 35.1 10.2

Green Ext Time (p_c), s 0.0 6.9 0.3 0.0 5.6 0.3

Intersection Summary

HCM 6th Ctrl Delay 35.6

HCM 6th LOS D

Notes

Unsignalized Delay for [EBR] is excluded from calculations of the approach delay and intersection delay.



Crash Data



Total Crashes per KDOT Summary

Year Roeland Drive

2013 0

2014 10

2015 4

2016 3

2017 0

Total* 17

*2018 & 2019 Excluded from crash rate due to incomplete/unofficial data (per KDOT)

Sorted Crash Data After Review ("Random" Crashes Removed)

Year Roeland Drive

2013 0

2014 5

2015 2

2016 3

2017 0

Total* 10

*2018 & 2019 Excluded from crash rate due to incomplete/unofficial data (per KDOT)

Examples of "random" crashes include those deemed to be caused by: 

alcohol impairment, animals, construction, inclement weather, a previous crash

emergency vehicle, vehicle malfunction, or medical complications.



CWOV

Rear End Rear End Angle - Side Impact

Rear End 9 1

Rear End

Angle - Side Impact

Rear End

Rear End

Rear End

Rear End

Rear End

Rear End

Rear End 90%

Angle - Side Impact 10%

SHAWNEE MISSION PARKWAY & ROELAND DRIVE 

2013 TO 2017



Street Street

1 US-73 Roeland Drive

Note: Crash rate only includes crashes occuring from 2013-2017. Crashes that were considered "random" were not included in the crash rate calculation

Intersection

38,360 7.0 1.43

Intersection Crash Rate 

(crashes/TMEV)

10

2013-2017 Total  

Intersection

Total Entering Vehicles 

(TEV/day)

Ten Million Entering 

Vehicles (TMEV/5 

years)



Merge Analysis



HCS7 Freeway Merge Report
Project Information
Analyst TCM Date 5/20/2019

Agency Olsson Analysis Year 2019

Jurisdiction Mission, KS Time Period Analyzed AM

Project Description EB Johnson Drive On-Ramp to NB Shawnee Mission Parkway 

Geometric Data
Freeway Ramp

Number of Lanes (N), ln 2 1

Free-Flow Speed (FFS), mi/h 45.0 25.0

Segment Length (L) / Acceleration Length (LA),ft 1500 150

Terrain Type Rolling Rolling

Percent Grade, % - -

Segment Type / Ramp Side Freeway Right

Adjustment Factors
Driver Population All Familiar All Familiar

Weather Type Non-Severe Weather Non-Severe Weather

Incident Type No Incident -

Final Speed Adjustment Factor (SAF) 1.000 1.000

Final Capacity Adjustment Factor (CAF) 1.000 1.000

Demand Adjustment Factor (DAF) 1.000 1.000

Demand and Capacity
Demand Volume (Vi) 1228 399

Peak Hour Factor (PHF) 0.94 0.86

Total Trucks, % 0.02 0.02

Single-Unit Trucks (SUT), % - -

Tractor-Trailers (TT), % - -

Heavy Vehicle Adjustment Factor (fHV) 1.000 1.000

Flow Rate (vi),pc/h 1306 464

Capacity (c), pc/h 4500 1900

Volume-to-Capacity Ratio (v/c) 0.39 0.24

Speed and Density
Upstream Equilibrium Distance (LEQ), ft - Number of Outer Lanes on Freeway (NO) 0

Distance to Upstream Ramp (LUP), ft - Speed Index (MS) 0.336

Downstream Equilibrium Distance (LEQ), ft - Flow Outer Lanes (vOA), pc/mi/ln -

Distance to Downstream Ramp (LDOWN), ft - On-Ramp Influenece Area Speed (SR), mi/h 44.0

Prop. Freeway Vehicles in Lane 1 and 2 (PFM) 1.000 Outer Lanes Freeway Speed (SO), mi/h -

Flow in Lanes 1 and 2 (v12), pc/h 1306 Ramp Junction Speed (S), mi/h 44.0

Flow Entering Ramp-Infl. Area (vR12), pc/h 1770 Average Density (D), pc/mi/ln 20.1

Level of Service (LOS) B Density in Ramp Influence Area (DR), pc/mi/ln 18.2
Copyright © 2019 University of Florida. All Rights Reserved. HCS™ Freeways Version 7.7 Generated: 06/05/2019 14:02:29
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HCS7 Freeway Merge Report
Project Information
Analyst TCM Date 5/20/2019

Agency Olsson Analysis Year 2019

Jurisdiction Mission, KS Time Period Analyzed AM

Project Description EB Johnson Drive On-Ramp to NB Shawnee Mission Parkway 

Geometric Data
Freeway Ramp

Number of Lanes (N), ln 2 1

Free-Flow Speed (FFS), mi/h 45.0 25.0

Segment Length (L) / Acceleration Length (LA),ft 1500 150

Terrain Type Rolling Rolling

Percent Grade, % - -

Segment Type / Ramp Side Freeway Right

Adjustment Factors
Driver Population All Familiar All Familiar

Weather Type Non-Severe Weather Non-Severe Weather

Incident Type No Incident -

Final Speed Adjustment Factor (SAF) 1.000 1.000

Final Capacity Adjustment Factor (CAF) 1.000 1.000

Demand Adjustment Factor (DAF) 1.000 1.000

Demand and Capacity
Demand Volume (Vi) 1168 321

Peak Hour Factor (PHF) 0.84 0.85

Total Trucks, % 0.02 0.02

Single-Unit Trucks (SUT), % - -

Tractor-Trailers (TT), % - -

Heavy Vehicle Adjustment Factor (fHV) 1.000 1.000

Flow Rate (vi),pc/h 1390 378

Capacity (c), pc/h 4500 1900

Volume-to-Capacity Ratio (v/c) 0.39 0.20

Speed and Density
Upstream Equilibrium Distance (LEQ), ft - Number of Outer Lanes on Freeway (NO) 0

Distance to Upstream Ramp (LUP), ft - Speed Index (MS) 0.336

Downstream Equilibrium Distance (LEQ), ft - Flow Outer Lanes (vOA), pc/mi/ln -

Distance to Downstream Ramp (LDOWN), ft - On-Ramp Influenece Area Speed (SR), mi/h 44.0

Prop. Freeway Vehicles in Lane 1 and 2 (PFM) 1.000 Outer Lanes Freeway Speed (SO), mi/h -

Flow in Lanes 1 and 2 (v12), pc/h 1390 Ramp Junction Speed (S), mi/h 44.0

Flow Entering Ramp-Infl. Area (vR12), pc/h 1768 Average Density (D), pc/mi/ln 20.1

Level of Service (LOS) B Density in Ramp Influence Area (DR), pc/mi/ln 18.2
Copyright © 2019 University of Florida. All Rights Reserved. HCS™ Freeways Version 7.7 Generated: 06/05/2019 13:59:25

19-05-20_TFTC_Johnson Drive Merge To SMP AM.xuf
You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)

http://www.novapdf.com


Signal Warrants
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Major Street - Total of Both Approaches (vph)

Peak Hour Volume Warrant
Roeland Drive and Martway Street

2 or more lanes & 2 lanes

2 or more lanes & 1 lane

1 lane & 1 lane

AM Plotted Value

PM Plotted Value

*Note: 150 vph applies as the lower threshold volume for a minor street approach with two or more lanes 

*
*

AM & PM Volumes:

Major - 178

Minor - 60

Major - 257

Minor - 136



Trip Generation



Project Name: Organization:

Project Location: Performed By:

Scenario Description: Date:

Analysis Year: Checked By:

Analysis Period: Date:

ITE LUCs
1 Quantity Units Total Entering Exiting

Office 0

Retail 820 54,594           SQF 348 168 180

Restaurant 0

Cinema/Entertainment 0

Residential 220 168                DU 94 60 34

Hotel 0

All Other Land Uses
2 0

Total 442 228 214

Veh. Occ. % Transit % Non-Motorized Veh. Occ. % Transit % Non-Motorized

Office

Retail

Restaurant

Cinema/Entertainment

Residential

Hotel

All Other Land Uses
2

Office Retail Restaurant Residential Hotel

Office

Retail

Restaurant

Cinema/Entertainment

Residential

Hotel

Office Retail Restaurant Residential Hotel

Office 0 0 0 0

Retail 0 0 28 0

Restaurant 0 0 0 0

Cinema/Entertainment 0 0 0 0 0

Residential 0 14 0 0

Hotel 0 0 0 0

Total Entering Exiting Land Use Entering Trips Exiting Trips

All Person-Trips 442 228 214 Office N/A N/A

Internal Capture Percentage 19% 18% 20% Retail 8% 16%

Restaurant N/A N/A

External Vehicle-Trips
3 358 186 172 Cinema/Entertainment N/A N/A

External Transit-Trips
4 0 0 0 Residential 47% 41%

External Non-Motorized Trips
4 0 0 0 Hotel N/A N/A

NCHRP 8-51 Internal Trip Capture Estimation Tool

Mission Gateway Olsson

Mission, KS TCM

2018

PM Street Peak Hour

Table 1-P: Base Vehicle-Trip Generation Estimates (Single-Use Site Estimate)

Land Use
Development Data (For Information Only ) Estimated Vehicle-Trips

Destination (To)

Cinema/Entertainment

Table 2-P: Mode Split and Vehicle Occupancy Estimates

Land Use
Entering Trips Exiting Trips

Table 3-P: Average Land Use Interchange Distances (Feet Walking Distance)

Estimation Tool Developed by the Texas Transportation Institute

0

0

0

2
Total estimate for all other land uses at mixed-use development site-not subject to internal trip capture computations in this estimator

3
Vehicle-trips computed using the mode split and vehicle occupancy values provided in Table 2-P

*Indicates computation that has been rounded to the nearest whole number.

Table 5-P: Computations Summary Table 6-P: Internal Trip Capture Percentages by Land Use

4
Person-Trips

Approved Development 11/16/2018

1
Land Use Codes (LUCs) from Trip Generation Informational Report , published by the Institute of Transportation Engineers.

Origin (From)
Destination (To)

Cinema/Entertainment

0

0

Table 4-P: Internal Person-Trip Origin-Destination Matrix*

Origin (From)
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Total Enter 130
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0 0 0 13 0 0

0 0 0 0 11 0

13__________________________________ 4 11 __________________________________ __________________________________ 0 0 ____________________________________________________________________ 11 13 __________________________________

9 0 4 39 11 0

12 0 0 11 0 32 13 0 0

42

33%

10%

0 5 5

0 6

__________________________________ 0 0 __________________________________ 42 33%

0 36

0 6 19

0 36 5

6

0 __________________________________ 42 33%

36

0 19 58

36 0 36

39 39

39__________________________________ 0 0 __________________________________

0 0

0 0 0

Johnson Drive and Roe Avenue
10%

0%

10%

Roeland Drive & Martway Street/Drive3
0%

Roeland Drive & Drive 2

Roeland Drive & Shawnee Mission Parkway
30% 30%

Johnson Drive and Roeland Drive Johnson Drive and Drive 4



0% 10%

Total Enter 128

Total Exit 112
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11 0 0 9 0 28 13 0 0
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0% 0%

Enter Exit

Total Enter 57

Total Exit 61

0 0 0 0 0 0

0 0 0 0 0 0

__________________________________ 0 0 __________________________________ __________________________________ 0 0 ____________________________________________________________________ 0 11 __________________________________ Enter

0 0 0 11 0 0 Exit

0 0 0 0 0 0 0 0 0

15
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0 0 0

0 0

__________________________________ 0 0 __________________________________ 15 25%

0 19

0 0 11

0 19 0

0

0 __________________________________ 31 50%

42

0 11 34

42 0 19

29 17
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0 0
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0%
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Multifamily Housing (Low-Rise)
(220)

Vehicle Trip Ends vs: Dwelling Units
On a: Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 7 and 9 a.m.

Setting/Location: General Urban/Suburban
Number of Studies: 42

Avg. Num. of Dwelling Units: 199
Directional Distribution: 23% entering, 77% exiting

Vehicle Trip Generation per Dwelling Unit
Average Rate Range of Rates Standard Deviation

0.46 0.18 - 0.74 0.12

Data Plot and Equation

T 
= 

Tr
ip

 E
nd

s

X = Number of Dwelling Units

Study Site Average RateFitted Curve

Fitted Curve Equation: Ln(T) = 0.95 Ln(X) - 0.51 R²= 0.90

Trip Generation Manual, 10th Edition Institute of Transportation Engineers
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Multifamily Housing (Low-Rise)
(220)

Vehicle Trip Ends vs: Dwelling Units
On a: Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.

Setting/Location: General Urban/Suburban
Number of Studies: 50

Avg. Num. of Dwelling Units: 187
Directional Distribution: 63% entering, 37% exiting

Vehicle Trip Generation per Dwelling Unit
Average Rate Range of Rates Standard Deviation

0.56 0.18 - 1.25 0.16

Data Plot and Equation

T 
= 

Tr
ip

 E
nd

s

X = Number of Dwelling Units

Study Site Average RateFitted Curve

Fitted Curve Equation: Ln(T) = 0.89 Ln(X) - 0.02 R²= 0.86

Trip Generation Manual, 10th Edition Institute of Transportation Engineers
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Land Use: 220
Multifamily Housing (Low-Rise)

Description

Low-rise multifamily housing includes apartments, townhouses, and condominiums located within 
the same building with at least three other dwelling units and that have one or two levels (floors). 
Multifamily housing (mid-rise) (Land Use 221), multifamily housing (high-rise) (Land Use 222), and 
off-campus student apartment (Land Use 225) are related land uses.

Additional Data

In prior editions of Trip Generation Manual, the low-rise multifamily housing sites were further 
divided into rental and condominium categories. An investigation of vehicle trip data found no 
clear differences in trip making patterns between the rental and condominium sites within the 
ITE database. As more data are compiled for future editions, this land use classification can 
be reinvestigated.

For the three sites for which both the number of residents and the number of occupied dwelling units 
were available, there were an average of 2.72 residents per occupied dwelling unit.

For the two sites for which the numbers of both total dwelling units and occupied dwelling units were 
available, an average of 96.2 percent of the total dwelling units were occupied.

This land use included data from a wide variety of units with different sizes, price ranges, locations, 
and ages. Consequently, there was a wide variation in trips generated within this category. Other 
factors, such as geographic location and type of adjacent and nearby development, may also have 
had an effect on the site trip generation.

Time-of-day distribution data for this land use are presented in Appendix A. For the 10 general 
urban/suburban sites with data, the overall highest vehicle volumes during the AM and PM on a 
weekday were counted between 7:15 and 8:15 a.m. and 4:45 and 5:45 p.m., respectively. For the 
one site with Saturday data, the overall highest vehicle volume was counted between 9:45 and 
10:45 a.m. For the one site with Sunday data, the overall highest vehicle volume was counted 
between 11:45 a.m. and 12:45 p.m.

For the one dense multi-use urban site with 24-hour count data, the overall highest vehicle volumes 
during the AM and PM on a weekday were counted between 7:00 and 8:00 a.m. and 6:15 and 7:15 
p.m., respectively.

For the three sites for which data were provided for both occupied dwelling units and residents, there 
was an average of 2.72 residents per occupied dwelling unit.

The average numbers of person trips per vehicle trip at the five general urban/suburban sites at 
which both person trip and vehicle trip data were collected were as follows: 

• 1.13 during Weekday, Peak Hour of Adjacent Street Traffic, one hour between 7 and 9 a.m.

• 1.21 during Weekday, Peak Hour of Adjacent Street Traffic, one hour between 4 and 6 p.m.

29Trip Generation Manual 10th Edition • Volume 2: Data • Residential (Land Uses 200–299)



The sites were surveyed in the 1980s, the 1990s, the 2000s, and the 2010s in British Columbia 
(CAN), California, District of Columbia, Florida, Georgia, Illinois, Indiana, Maine, Maryland, 
Minnesota, New Jersey, New York, Ontario, Oregon, Pennsylvania, South Dakota, Tennessee, 
Texas, Utah, Virginia, and Washington.

It is expected that the number of bedrooms and number of residents are likely correlated to the 
number of trips generated by a residential site. Many of the studies included in this land use did 
not indicate the total number of bedrooms. To assist in the future analysis of this land use, it is 
important that this information be collected and included in trip generation data submissions.

Source Numbers

168, 187, 188, 204, 211, 300, 305, 306, 319, 320, 321, 357, 390, 412, 418, 525, 530, 571, 579, 583, 
864, 868, 869, 870, 896, 903, 918, 946, 947, 948, 951

30 Trip Generation Manual 10th Edition • Volume 2: Data • Residential (Land Uses 200–299)
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Shopping Center
(820)

Vehicle Trip Ends vs: 1000 Sq. Ft. GLA
On a: Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 7 and 9 a.m.

Setting/Location: General Urban/Suburban
Number of Studies: 84

Avg. 1000 Sq. Ft. GLA: 351
Directional Distribution: 62% entering, 38% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GLA
Average Rate Range of Rates Standard Deviation

0.94 0.18 - 23.74 0.87

Data Plot and Equation

T 
= 

Tr
ip

 E
nd

s

X = 1000 Sq. Ft. GLA

Study Site Average RateFitted Curve

Fitted Curve Equation: T = 0.50(X) + 151.78 R²= 0.50

Trip Generation Manual, 10th Edition Institute of Transportation Engineers
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Shopping Center
(820)

Vehicle Trip Ends vs: 1000 Sq. Ft. GLA
On a: Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.

Setting/Location: General Urban/Suburban
Number of Studies: 261

Avg. 1000 Sq. Ft. GLA: 327
Directional Distribution: 48% entering, 52% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GLA
Average Rate Range of Rates Standard Deviation

3.81 0.74 - 18.69 2.04

Data Plot and Equation
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Study Site Average RateFitted Curve

Fitted Curve Equation: Ln(T) = 0.74 Ln(X) + 2.89 R²= 0.82
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Land Use: 820
Shopping Center

Description

A shopping center is an integrated group of commercial establishments that is planned, developed, 
owned, and managed as a unit. A shopping center’s composition is related to its market area in 
terms of size, location, and type of store. A shopping center also provides on-site parking facilities 
sufficient to serve its own parking demands. Factory outlet center (Land Use 823) is a related use.

Additional Data

Shopping centers, including neighborhood centers, community centers, regional centers, and super 
regional centers, were surveyed for this land use. Some of these centers contained non-merchandising 
facilities, such as office buildings, movie theaters, restaurants, post offices, banks, health clubs, and 
recreational facilities (for example, ice skating rinks or indoor miniature golf courses).

Many shopping centers, in addition to the integrated unit of shops in one building or 
enclosed around a mall, include outparcels (peripheral buildings or pads located on the 
perimeter of the center adjacent to the streets and major access points). These buildings are 
typically drive-in banks, retail stores, restaurants, or small offices. Although the data herein 
do not indicate which of the centers studied included peripheral buildings, it can be assumed 
that some of the data show their effect.

The vehicle trips generated at a shopping center are based upon the total GLA of the center. In 
cases of smaller centers without an enclosed mall or peripheral buildings, the GLA could be the 
same as the gross floor area of the building.

Time-of-day distribution data for this land use are presented in Appendix A. For the 10 general urban/
suburban sites with data, the overall highest vehicle volumes during the AM and PM on a weekday 
were counted between 11:45 a.m. and 12:45 p.m. and 12:15 and 1:15 p.m., respectively.

The average numbers of person trips per vehicle trip at the 27 general urban/suburban sites at which 
both person trip and vehicle trip data were collected were as follows:

• 1.31 during Weekday, AM Peak Hour of Generator

• 1.43 during Weekday, Peak Hour of Adjacent Street Traffic, one hour between 4 and 6 p.m.

• 1.46 during Weekday, PM Peak Hour of Generator

The sites were surveyed in the 1980s, the 1990s, the 2000s, and the 2010s in Alberta (CAN), British 
Columbia (CAN), California, Colorado, Connecticut, Delaware, District of Columbia, Florida, Georgia, 
Illinois, Indiana, Iowa, Kansas, Kentucky, Maine, Maryland, Massachusetts, Michigan, Minnesota, 
Nevada, New Jersey, New York, North Carolina, Ohio, Oklahoma, Oregon, Pennsylvania, South 
Dakota, Tennessee, Texas, Vermont, Virginia, Washington, West Virginia, and Wisconsin.

Source Numbers

105, 110, 154, 156, 159, 186, 190, 198, 199, 202, 204, 211, 213, 239, 251, 259, 260, 269, 294, 295, 
299, 300, 301, 304, 305, 307, 308, 309, 310, 311, 314, 315, 316, 317, 319, 358, 365, 376, 385, 390, 
400, 404, 414, 420, 423, 428, 437, 440, 442, 444, 446, 507, 562, 580, 598, 629, 658, 702, 715, 728, 
868, 870, 871, 880, 899, 908, 912, 915, 926, 936, 944, 946, 960, 961, 962, 973, 974, 978

137Trip Generation Manual 10th Edition • Volume 2: Data • Retail (Land Uses 800–899)
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Capacity Analysis



HCM 6th TWSC

2: Roeland Drive & Drive 1 12/27/2018

Mission Gateway 7:30 am 10/04/2018 Existing + Approved + Development Synchro 10 Report

Olsson Page 1

Intersection

Int Delay, s/veh 0.8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Vol, veh/h 0 0 0 29 0 0 0 435 42 0 324 0

Future Vol, veh/h 0 0 0 29 0 0 0 435 42 0 324 0

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None - - None - - None

Storage Length - - - 0 - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 92 92 92 78 92 92 87 87 78 87 87 87

Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2

Mvmt Flow 0 0 0 37 0 0 0 500 54 0 372 0

 

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow All 899 926 372 899 - - 372 0 0 554 0 0

          Stage 1 372 372 - 527 - - - - - - - -

          Stage 2 527 554 - 372 - - - - - - - -

Critical Hdwy 7.12 6.52 6.22 7.12 - - 4.12 - - 4.12 - -

Critical Hdwy Stg 1 6.12 5.52 - 6.12 - - - - - - - -

Critical Hdwy Stg 2 6.12 5.52 - 6.12 - - - - - - - -

Follow-up Hdwy 3.518 4.018 3.318 3.518 - - 2.218 - - 2.218 - -

Pot Cap-1 Maneuver 260 269 674 260 0 0 1186 - - 1016 - -

          Stage 1 648 619 - 535 0 0 - - - - - -

          Stage 2 535 514 - 648 0 0 - - - - - -

Platoon blocked, % - - - - -

Mov Cap-1 Maneuver 260 269 674 260 - - 1186 - - 1016 - -

Mov Cap-2 Maneuver 260 269 - 260 - - - - - - - -

          Stage 1 648 619 - 535 - - - - - - - -

          Stage 2 535 514 - 648 - - - - - - - -

 

Approach EB WB NB SB

HCM Control Delay, s 0 21.1 0 0

HCM LOS A C

 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR

Capacity (veh/h) 1186 - - - 260 1016 - -

HCM Lane V/C Ratio - - - - 0.143 - - -

HCM Control Delay (s) 0 - - 0 21.1 0 - -

HCM Lane LOS A - - A C A - -

HCM 95th %tile Q(veh) 0 - - - 0.5 0 - -



Queues

3: Roe Avenue & Johnson Drive/Johnson Drive WB 12/27/2018
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Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR

Lane Group Flow (vph) 236 294 52 278 178 765 72 97 405 220

v/c Ratio 0.57 0.44 0.37 0.64 0.33 0.47 0.08 0.25 0.27 0.27

Control Delay 46.7 35.1 50.8 47.2 13.6 21.3 0.2 12.2 19.9 3.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 46.7 35.1 50.8 47.2 13.6 21.3 0.2 12.2 19.9 3.7

Queue Length 50th (ft) 74 81 32 86 51 179 0 26 88 0

Queue Length 95th (ft) 105 115 66 126 63 244 0 51 122 38

Internal Link Dist (ft) 556 629 199 492

Turn Bay Length (ft) 245 130 150 25 150 250

Base Capacity (vph) 465 710 145 471 545 1644 855 477 1611 840

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.51 0.41 0.36 0.59 0.33 0.47 0.08 0.20 0.25 0.26

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 205 203 39 45 220 9 114 658 53 83 381 191

Future Volume (veh/h) 205 203 39 45 220 9 114 658 53 83 381 191

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870

Adj Flow Rate, veh/h 236 233 61 52 250 28 178 765 0 97 405 0

Peak Hour Factor 0.87 0.87 0.64 0.86 0.88 0.32 0.64 0.86 0.74 0.86 0.94 0.87

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 310 427 109 68 326 36 616 1846 444 1810

Arrive On Green 0.09 0.15 0.15 0.04 0.10 0.10 0.06 0.52 0.00 0.06 0.51 0.00

Sat Flow, veh/h 3456 2801 718 1781 3225 358 1781 3554 1585 1781 3554 1585

Grp Volume(v), veh/h 236 146 148 52 137 141 178 765 0 97 405 0

Grp Sat Flow(s),veh/h/ln 1728 1777 1741 1781 1777 1806 1781 1777 1585 1781 1777 1585

Q Serve(g_s), s 6.7 7.6 7.9 2.9 7.5 7.6 4.8 13.2 0.0 2.5 6.3 0.0

Cycle Q Clear(g_c), s 6.7 7.6 7.9 2.9 7.5 7.6 4.8 13.2 0.0 2.5 6.3 0.0

Prop In Lane 1.00 0.41 1.00 0.20 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 310 271 266 68 180 182 616 1846 444 1810

V/C Ratio(X) 0.76 0.54 0.56 0.76 0.76 0.77 0.29 0.41 0.22 0.22

Avail Cap(c_a), veh/h 449 338 331 125 231 235 616 1846 586 1810

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00

Uniform Delay (d), s/veh 44.5 39.1 39.3 47.6 43.8 43.8 10.5 14.7 0.0 10.9 13.6 0.0

Incr Delay (d2), s/veh 4.6 1.7 1.8 16.1 10.5 11.5 0.3 0.7 0.0 0.2 0.3 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 3.0 3.4 3.5 1.6 3.8 4.0 1.8 5.2 0.0 0.9 2.5 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 49.0 40.8 41.1 63.7 54.2 55.3 10.8 15.4 0.0 11.1 13.9 0.0

LnGrp LOS D D D E D E B B B B

Approach Vol, veh/h 530 330 943 A 502 A

Approach Delay, s/veh 44.5 56.2 14.5 13.3

Approach LOS D E B B

Timer - Assigned Phs 1 2 3 4 5 6 7 8

Phs Duration (G+Y+Rc), s 15.0 16.1 11.0 57.9 9.8 21.2 12.0 56.9

Change Period (Y+Rc), s 6.0 6.0 * 5.4 6.0 6.0 6.0 6.0 6.0

Max Green Setting (Gmax), s 13.0 13.0 * 14 37.0 7.0 19.0 6.0 44.0

Max Q Clear Time (g_c+I1), s 8.7 9.6 4.5 15.2 4.9 9.9 6.8 8.3

Green Ext Time (p_c), s 0.3 0.5 0.1 5.3 0.0 1.1 0.0 2.8

Intersection Summary

HCM 6th Ctrl Delay 27.1

HCM 6th LOS C

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.

Unsignalized Delay for [NBR, SBR] is excluded from calculations of the approach delay and intersection delay.
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT

Lane Group Flow (vph) 20 20 69 22 44 178 24 125

v/c Ratio 0.06 0.02 0.19 0.02 0.06 0.16 0.04 0.12

Control Delay 17.9 0.1 18.2 0.1 8.0 5.0 15.8 13.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 17.9 0.1 18.2 0.1 8.0 5.0 15.8 13.7

Queue Length 50th (ft) 2 0 8 0 4 7 2 10

Queue Length 95th (ft) 20 0 41 0 15 25 19 57

Internal Link Dist (ft) 773 54 238 267

Turn Bay Length (ft) 105 115 75

Base Capacity (vph) 646 1002 373 1024 727 1255 664 1019

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.03 0.02 0.18 0.02 0.06 0.14 0.04 0.12

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 18 0 12 54 0 17 29 55 72 19 86 11

Future Volume (veh/h) 18 0 12 54 0 17 29 55 72 19 86 11

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870

Adj Flow Rate, veh/h 20 0 20 69 0 22 44 86 92 24 113 12

Peak Hour Factor 0.90 0.92 0.60 0.78 0.92 0.78 0.66 0.64 0.78 0.78 0.76 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 99 0 88 182 0 162 470 319 341 428 296 31

Arrive On Green 0.06 0.00 0.06 0.10 0.00 0.10 0.06 0.39 0.39 0.18 0.18 0.18

Sat Flow, veh/h 1781 0 1585 1781 0 1585 1781 827 884 1206 1662 177

Grp Volume(v), veh/h 20 0 20 69 0 22 44 0 178 24 0 125

Grp Sat Flow(s),veh/h/ln 1781 0 1585 1781 0 1585 1781 0 1711 1206 0 1839

Q Serve(g_s), s 0.4 0.0 0.4 1.2 0.0 0.4 0.6 0.0 2.4 0.6 0.0 2.0

Cycle Q Clear(g_c), s 0.4 0.0 0.4 1.2 0.0 0.4 0.6 0.0 2.4 0.6 0.0 2.0

Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.52 1.00 0.10

Lane Grp Cap(c), veh/h 99 0 88 182 0 162 470 0 661 428 0 327

V/C Ratio(X) 0.20 0.00 0.23 0.38 0.00 0.14 0.09 0.00 0.27 0.06 0.00 0.38

Avail Cap(c_a), veh/h 633 0 564 348 0 310 732 0 1065 535 0 490

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 15.2 0.0 15.2 14.2 0.0 13.8 8.8 0.0 7.1 11.6 0.0 12.2

Incr Delay (d2), s/veh 1.0 0.0 1.3 1.3 0.0 0.4 0.1 0.0 0.2 0.1 0.0 0.7

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 0.1 0.0 0.1 0.4 0.0 0.1 0.2 0.0 0.6 0.1 0.0 0.7

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 16.2 0.0 16.5 15.5 0.0 14.2 8.9 0.0 7.3 11.7 0.0 13.0

LnGrp LOS B A B B A B A A A B A B

Approach Vol, veh/h 40 91 222 149

Approach Delay, s/veh 16.4 15.1 7.6 12.8

Approach LOS B B A B

Timer - Assigned Phs 2 4 6 7 8

Phs Duration (G+Y+Rc), s 8.8 18.0 6.9 7.0 11.0

Change Period (Y+Rc), s * 5.4 5.0 5.0 5.0 5.0

Max Green Setting (Gmax), s * 6.6 21.0 12.0 7.0 9.0

Max Q Clear Time (g_c+I1), s 3.2 4.4 2.4 2.6 4.0

Green Ext Time (p_c), s 0.1 0.9 0.0 0.0 0.3

Intersection Summary

HCM 6th Ctrl Delay 11.2

HCM 6th LOS B

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Intersection

Int Delay, s/veh 0

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Vol, veh/h 0 3 0 825 444 21

Future Vol, veh/h 0 3 0 825 444 21

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length - 0 - - - 100

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 92 78 92 92 85 78

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 0 4 0 897 522 27

 

Major/Minor Minor2 Major1 Major2

Conflicting Flow All - 261 - 0 - 0

          Stage 1 - - - - - -

          Stage 2 - - - - - -

Critical Hdwy - 6.94 - - - -

Critical Hdwy Stg 1 - - - - - -

Critical Hdwy Stg 2 - - - - - -

Follow-up Hdwy - 3.32 - - - -

Pot Cap-1 Maneuver 0 738 0 - - -

          Stage 1 0 - 0 - - -

          Stage 2 0 - 0 - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - 738 - - - -

Mov Cap-2 Maneuver - - - - - -

          Stage 1 - - - - - -

          Stage 2 - - - - - -

 

Approach EB NB SB

HCM Control Delay, s 9.9 0 0

HCM LOS A

 

Minor Lane/Major Mvmt NBT EBLn1 SBT SBR

Capacity (veh/h) - 738 - -

HCM Lane V/C Ratio - 0.005 - -

HCM Control Delay (s) - 9.9 - -

HCM Lane LOS - A - -

HCM 95th %tile Q(veh) - 0 - -
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Intersection

Int Delay, s/veh 2.5

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Vol, veh/h 364 17 124 395 29 87

Future Vol, veh/h 364 17 124 395 29 87

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - Yield

Storage Length - - 150 - 100 0

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 96 96 86 86 92 92

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 379 18 144 459 32 95

 

Major/Minor Major1 Major2 Minor1

Conflicting Flow All 0 0 397 0 906 388

          Stage 1 - - - - 388 -

          Stage 2 - - - - 518 -

Critical Hdwy - - 4.13 - 6.63 6.23

Critical Hdwy Stg 1 - - - - 5.43 -

Critical Hdwy Stg 2 - - - - 5.83 -

Follow-up Hdwy - - 2.219 - 3.519 3.319

Pot Cap-1 Maneuver - - 1160 - 291 659

          Stage 1 - - - - 685 -

          Stage 2 - - - - 563 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - 1160 - 255 659

Mov Cap-2 Maneuver - - - - 334 -

          Stage 1 - - - - 600 -

          Stage 2 - - - - 563 -

 

Approach EB WB NB

HCM Control Delay, s 0 2 12.8

HCM LOS B

 

Minor Lane/Major Mvmt NBLn1 NBLn2 EBT EBR WBL WBT

Capacity (veh/h) 334 659 - - 1160 -

HCM Lane V/C Ratio 0.094 0.143 - - 0.124 -

HCM Control Delay (s) 16.9 11.4 - - 8.5 -

HCM Lane LOS C B - - A -

HCM 95th %tile Q(veh) 0.3 0.5 - - 0.4 -
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Intersection

Int Delay, s/veh 3.6

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Vol, veh/h 159 19 217 217 19 167

Future Vol, veh/h 159 19 217 217 19 167

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length 0 0 - - 75 -

Veh in Median Storage, # 0 - 0 - - 0

Grade, % 0 - 0 - - 0

Peak Hour Factor 85 78 85 85 78 87

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 187 24 255 255 24 192

 

Major/Minor Minor1 Major1 Major2

Conflicting Flow All 623 383 0 0 510 0

          Stage 1 383 - - - - -

          Stage 2 240 - - - - -

Critical Hdwy 6.42 6.22 - - 4.12 -

Critical Hdwy Stg 1 5.42 - - - - -

Critical Hdwy Stg 2 5.42 - - - - -

Follow-up Hdwy 3.518 3.318 - - 2.218 -

Pot Cap-1 Maneuver 450 664 - - 1055 -

          Stage 1 689 - - - - -

          Stage 2 800 - - - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 440 664 - - 1055 -

Mov Cap-2 Maneuver 527 - - - - -

          Stage 1 673 - - - - -

          Stage 2 800 - - - - -

 

Approach WB NB SB

HCM Control Delay, s 14.9 0 1

HCM LOS B

 

Minor Lane/Major Mvmt NBT NBRWBLn1WBLn2 SBL SBT

Capacity (veh/h) - - 527 664 1055 -

HCM Lane V/C Ratio - - 0.355 0.037 0.023 -

HCM Control Delay (s) - - 15.5 10.6 8.5 -

HCM Lane LOS - - C B A -

HCM 95th %tile Q(veh) - - 1.6 0.1 0.1 -
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Intersection

Int Delay, s/veh 0.2

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Vol, veh/h 0 27 0 825 426 21

Future Vol, veh/h 0 27 0 825 426 21

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length 0 - - - - 100

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 92 78 78 92 85 78

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 0 35 0 897 501 27

 

Major/Minor Minor2 Major1 Major2

Conflicting Flow All 950 251 - 0 - 0

          Stage 1 501 - - - - -

          Stage 2 449 - - - - -

Critical Hdwy 6.84 6.94 - - - -

Critical Hdwy Stg 1 5.84 - - - - -

Critical Hdwy Stg 2 5.84 - - - - -

Follow-up Hdwy 3.52 3.32 - - - -

Pot Cap-1 Maneuver 258 749 0 - - -

          Stage 1 574 - 0 - - -

          Stage 2 610 - 0 - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 258 749 - - - -

Mov Cap-2 Maneuver 388 - - - - -

          Stage 1 574 - - - - -

          Stage 2 610 - - - - -

 

Approach EB NB SB

HCM Control Delay, s 10 0 0

HCM LOS B

 

Minor Lane/Major Mvmt NBT EBLn1 SBT SBR

Capacity (veh/h) - 749 - -

HCM Lane V/C Ratio - 0.046 - -

HCM Control Delay (s) - 10 - -

HCM Lane LOS - B - -

HCM 95th %tile Q(veh) - 0.1 - -
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBT

Lane Group Flow (vph) 8 351 70 56 408 4 94 44 72

v/c Ratio 0.01 0.38 0.08 0.09 0.38 0.00 0.23 0.09 0.26

Control Delay 7.5 16.3 0.3 7.8 12.0 0.0 17.0 7.3 19.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 7.5 16.3 0.3 7.8 12.0 0.0 17.0 7.3 19.9

Queue Length 50th (ft) 1 104 0 9 83 0 22 1 14

Queue Length 95th (ft) 2 184 0 23 213 0 32 15 38

Internal Link Dist (ft) 180 464 267 783

Turn Bay Length (ft) 100 100 130 100

Base Capacity (vph) 622 1598 1378 615 1598 1378 413 792 359

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.01 0.22 0.05 0.09 0.26 0.00 0.23 0.06 0.20

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 2 337 47 48 375 1 47 3 38 6 23 21

Future Volume (veh/h) 2 337 47 48 375 1 47 3 38 6 23 21

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870

Adj Flow Rate, veh/h 8 351 70 56 408 4 94 4 40 12 32 28

Peak Hour Factor 0.25 0.96 0.67 0.86 0.92 0.25 0.50 0.75 0.95 0.50 0.72 0.75

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 326 511 433 389 614 520 572 46 458 116 88 68

Arrive On Green 0.01 0.27 0.27 0.07 0.33 0.33 0.09 0.31 0.31 0.10 0.10 0.10

Sat Flow, veh/h 1781 1870 1585 1781 1870 1585 1781 146 1461 184 845 655

Grp Volume(v), veh/h 8 351 70 56 408 4 94 0 44 72 0 0

Grp Sat Flow(s),veh/h/ln 1781 1870 1585 1781 1870 1585 1781 0 1607 1684 0 0

Q Serve(g_s), s 0.1 7.3 1.5 0.9 8.1 0.1 1.8 0.0 0.8 0.2 0.0 0.0

Cycle Q Clear(g_c), s 0.1 7.3 1.5 0.9 8.1 0.1 1.8 0.0 0.8 1.7 0.0 0.0

Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.91 0.17 0.39

Lane Grp Cap(c), veh/h 326 511 433 389 614 520 572 0 503 272 0 0

V/C Ratio(X) 0.02 0.69 0.16 0.14 0.66 0.01 0.16 0.00 0.09 0.26 0.00 0.00

Avail Cap(c_a), veh/h 591 2027 1718 555 2027 1718 692 0 778 443 0 0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 11.5 14.1 12.0 10.4 12.5 9.8 13.1 0.0 10.5 18.2 0.0 0.0

Incr Delay (d2), s/veh 0.0 1.7 0.2 0.2 1.2 0.0 0.1 0.0 0.1 0.5 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 0.0 2.8 0.4 0.3 2.9 0.0 0.6 0.0 0.3 0.6 0.0 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 11.5 15.8 12.2 10.5 13.8 9.8 13.2 0.0 10.6 18.7 0.0 0.0

LnGrp LOS B B B B B A B A B B A A

Approach Vol, veh/h 429 468 138 72

Approach Delay, s/veh 15.1 13.3 12.4 18.7

Approach LOS B B B B

Timer - Assigned Phs 1 2 4 5 6 7 8

Phs Duration (G+Y+Rc), s 5.6 19.2 18.6 7.9 16.8 9.1 9.5

Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Max Green Setting (Gmax), s 7.0 47.0 21.0 7.0 47.0 7.0 9.0

Max Q Clear Time (g_c+I1), s 2.1 10.1 2.8 2.9 9.3 3.8 3.7

Green Ext Time (p_c), s 0.0 2.8 0.1 0.0 2.6 0.1 0.1

Intersection Summary

HCM 6th Ctrl Delay 14.2

HCM 6th LOS B
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Lane Group EBL EBT EBR WBL WBT NBT SBL SBT SBR

Lane Group Flow (vph) 197 1174 28 37 2160 120 229 40 155

v/c Ratio 1.41 0.57 0.02 0.28 0.87 0.56 0.97 0.16 0.45

Control Delay 244.5 37.1 0.0 58.0 28.5 35.6 103.7 48.8 12.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 244.5 37.1 0.0 58.0 28.5 35.6 103.7 48.8 12.0

Queue Length 50th (ft) ~190 455 0 27 545 40 177 28 0

Queue Length 95th (ft) m#229 454 m0 44 628 100 #359 44 49

Internal Link Dist (ft) 682 2401 499 330

Turn Bay Length (ft) 345 310 170 100 125

Base Capacity (vph) 140 2067 1583 140 2482 274 236 248 345

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 1.41 0.57 0.02 0.26 0.87 0.44 0.97 0.16 0.45

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 171 986 21 23 1722 295 18 11 67 199 25 129

Future Volume (veh/h) 171 986 21 23 1722 295 18 11 67 199 25 129

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870

Adj Flow Rate, veh/h 197 1174 0 37 1813 347 29 12 79 229 40 155

Peak Hour Factor 0.87 0.84 0.75 0.63 0.95 0.85 0.63 0.95 0.85 0.87 0.63 0.83

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 141 1910 200 2373 448 35 15 95 171 179 152

Arrive On Green 0.08 0.54 0.00 0.11 0.58 0.58 0.09 0.09 0.09 0.10 0.10 0.10

Sat Flow, veh/h 1781 3554 1585 1781 4099 774 400 165 1089 1781 1870 1585

Grp Volume(v), veh/h 197 1174 0 37 1384 776 120 0 0 229 40 155

Grp Sat Flow(s),veh/h/ln 1781 1777 1585 1781 1571 1731 1654 0 0 1781 1870 1585

Q Serve(g_s), s 9.5 27.4 0.0 2.3 39.8 41.0 8.6 0.0 0.0 11.5 2.4 11.5

Cycle Q Clear(g_c), s 9.5 27.4 0.0 2.3 39.8 41.0 8.6 0.0 0.0 11.5 2.4 11.5

Prop In Lane 1.00 1.00 1.00 0.45 0.24 0.66 1.00 1.00

Lane Grp Cap(c), veh/h 141 1910 200 1819 1002 145 0 0 171 179 152

V/C Ratio(X) 1.40 0.61 0.18 0.76 0.77 0.83 0.00 0.00 1.34 0.22 1.02

Avail Cap(c_a), veh/h 141 1910 200 1819 1002 214 0 0 171 179 152

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 1.00 1.00 0.00 0.00 1.00 1.00 1.00

Uniform Delay (d), s/veh 55.3 19.2 0.0 48.3 19.0 19.3 53.8 0.0 0.0 54.3 50.1 54.3

Incr Delay (d2), s/veh 215.8 1.5 0.0 0.2 3.1 5.8 10.2 0.0 0.0 187.6 0.2 78.5

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 12.6 10.8 0.0 1.0 13.7 16.4 4.0 0.0 0.0 14.0 1.1 7.9

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 271.1 20.7 0.0 48.4 22.1 25.1 64.0 0.0 0.0 241.8 50.4 132.7

LnGrp LOS F C D C C E A A F D F

Approach Vol, veh/h 1371 A 2197 120 424

Approach Delay, s/veh 56.6 23.6 64.0 183.9

Approach LOS E C E F

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 14.0 75.0 15.0 19.0 70.0 16.0

Change Period (Y+Rc), s 4.5 5.5 4.5 5.5 * 5.5 4.5

Max Green Setting (Gmax), s 9.5 64.5 15.5 9.5 * 65 11.5

Max Q Clear Time (g_c+I1), s 11.5 43.0 10.6 4.3 29.4 13.5

Green Ext Time (p_c), s 0.0 11.0 0.2 0.0 5.8 0.0

Intersection Summary

HCM 6th Ctrl Delay 52.3

HCM 6th LOS D

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.

Unsignalized Delay for [EBR] is excluded from calculations of the approach delay and intersection delay.
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Lane Group EBL EBT EBR WBL WBT NBT SBL SBT SBR

Lane Group Flow (vph) 197 1174 28 37 2160 120 133 136 155

v/c Ratio 0.92 0.54 0.02 0.21 0.85 0.68 0.76 0.76 0.51

Control Delay 76.9 34.1 0.0 51.3 26.9 47.7 78.8 79.1 13.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 76.9 34.1 0.0 51.3 26.9 47.7 78.8 79.1 13.9

Queue Length 50th (ft) 152 455 0 26 532 44 106 108 0

Queue Length 95th (ft) m172 454 m0 41 613 #128 #189 122 49

Internal Link Dist (ft) 682 2401 499 330

Turn Bay Length (ft) 345 310 170 100 125

Base Capacity (vph) 218 2155 1583 213 2546 176 189 192 315

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.90 0.54 0.02 0.17 0.85 0.68 0.70 0.71 0.49

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 171 986 21 23 1722 295 18 11 67 199 25 129

Future Volume (vph) 171 986 21 23 1722 295 18 11 67 199 25 129

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 5.5 4.0 4.5 5.5 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 1.00 *0.85 1.00 0.95 0.95 1.00

Frt 1.00 1.00 0.85 1.00 0.98 0.91 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.99 0.95 0.97 1.00

Satd. Flow (prot) 1770 3539 1583 1770 4636 1677 1681 1709 1583

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.99 0.95 0.97 1.00

Satd. Flow (perm) 1770 3539 1583 1770 4636 1677 1681 1709 1583

Peak-hour factor, PHF 0.87 0.84 0.75 0.63 0.95 0.85 0.63 0.95 0.85 0.87 0.63 0.83

Adj. Flow (vph) 197 1174 28 37 1813 347 29 12 79 229 40 155

RTOR Reduction (vph) 0 0 0 0 20 0 0 58 0 0 0 139

Lane Group Flow (vph) 197 1174 28 37 2140 0 0 62 0 133 136 16

Turn Type Prot NA Free Prot NA Split NA Split NA Perm

Protected Phases 1 6 5 2 4 4 8 8

Permitted Phases Free 8

Actuated Green, G (s) 14.6 71.3 120.0 8.7 65.4 8.5 12.5 12.5 12.5

Effective Green, g (s) 14.6 71.3 120.0 8.7 65.4 8.5 12.5 12.5 12.5

Actuated g/C Ratio 0.12 0.59 1.00 0.07 0.55 0.07 0.10 0.10 0.10

Clearance Time (s) 4.5 5.5 4.5 5.5 4.5 4.5 4.5 4.5

Vehicle Extension (s) 1.5 2.0 1.5 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 215 2102 1583 128 2526 118 175 178 164

v/s Ratio Prot c0.11 0.33 0.02 c0.46 c0.04 0.08 c0.08

v/s Ratio Perm 0.02 0.01

v/c Ratio 0.92 0.56 0.02 0.29 0.85 0.53 0.76 0.76 0.10

Uniform Delay, d1 52.1 14.8 0.0 52.7 23.1 53.8 52.3 52.3 48.6

Progression Factor 0.77 2.13 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 31.2 0.8 0.0 0.5 3.7 2.0 15.9 15.9 0.1

Delay (s) 71.6 32.3 0.0 53.2 26.8 55.8 68.2 68.3 48.7

Level of Service E C A D C E E E D

Approach Delay (s) 37.2 27.3 55.8 61.1

Approach LOS D C E E

Intersection Summary

HCM 2000 Control Delay 34.9 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.82

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 19.0

Intersection Capacity Utilization 74.2% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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Intersection

Int Delay, s/veh 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Vol, veh/h 0 0 0 33 0 0 0 458 38 0 440 0

Future Vol, veh/h 0 0 0 33 0 0 0 458 38 0 440 0

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - - - 150 - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 92 92 92 78 92 92 87 87 78 87 87 87

Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2

Mvmt Flow 0 0 0 42 0 0 0 526 49 0 506 0

 

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow All 1057 1081 506 1032 1032 526 506 0 0 575 0 0

          Stage 1 506 506 - 526 526 - - - - - - -

          Stage 2 551 575 - 506 506 - - - - - - -

Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -

Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -

Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -

Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -

Pot Cap-1 Maneuver 203 218 566 211 233 552 1059 - - 998 - -

          Stage 1 549 540 - 535 529 - - - - - - -

          Stage 2 519 503 - 549 540 - - - - - - -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 203 218 566 211 233 552 1059 - - 998 - -

Mov Cap-2 Maneuver 203 218 - 211 233 - - - - - - -

          Stage 1 549 540 - 535 529 - - - - - - -

          Stage 2 519 503 - 549 540 - - - - - - -

 

Approach EB WB NB SB

HCM Control Delay, s 0 26.3 0 0

HCM LOS A D

 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR

Capacity (veh/h) 1059 - - - 211 998 - -

HCM Lane V/C Ratio - - - - 0.201 - - -

HCM Control Delay (s) 0 - - 0 26.3 0 - -

HCM Lane LOS A - - A D A - -

HCM 95th %tile Q(veh) 0 - - - 0.7 0 - -
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Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR

Lane Group Flow (vph) 386 453 96 399 177 586 72 79 646 361

v/c Ratio 0.75 0.59 0.58 0.72 0.47 0.42 0.10 0.20 0.52 0.46

Control Delay 51.1 34.8 58.5 46.4 18.3 24.4 0.3 15.0 28.8 4.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 51.1 34.8 58.5 46.4 18.3 24.4 0.3 15.0 28.8 4.9

Queue Length 50th (ft) 119 121 58 124 62 152 0 26 181 0

Queue Length 95th (ft) 146 172 #102 163 79 185 0 39 213 56

Internal Link Dist (ft) 556 629 141 492

Turn Bay Length (ft) 245 130 150 25 150 250

Base Capacity (vph) 515 818 169 635 399 1444 742 416 1267 798

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.75 0.55 0.57 0.63 0.44 0.41 0.10 0.19 0.51 0.45

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 293 307 95 73 309 25 133 498 52 58 543 318

Future Volume (veh/h) 293 307 95 73 309 25 133 498 52 58 543 318

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870

Adj Flow Rate, veh/h 386 334 119 96 359 40 177 586 0 79 646 0

Peak Hour Factor 0.76 0.92 0.80 0.76 0.86 0.63 0.75 0.85 0.72 0.73 0.84 0.88

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 448 517 181 121 448 50 432 1569 436 1472

Arrive On Green 0.13 0.20 0.20 0.07 0.14 0.14 0.08 0.44 0.00 0.05 0.41 0.00

Sat Flow, veh/h 3456 2581 904 1781 3226 357 1781 3554 1585 1781 3554 1585

Grp Volume(v), veh/h 386 228 225 96 197 202 177 586 0 79 646 0

Grp Sat Flow(s),veh/h/ln 1728 1777 1708 1781 1777 1806 1781 1777 1585 1781 1777 1585

Q Serve(g_s), s 10.9 11.8 12.1 5.3 10.7 10.9 5.6 11.0 0.0 2.5 13.0 0.0

Cycle Q Clear(g_c), s 10.9 11.8 12.1 5.3 10.7 10.9 5.6 11.0 0.0 2.5 13.0 0.0

Prop In Lane 1.00 0.53 1.00 0.20 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 448 356 342 121 247 251 432 1569 436 1472

V/C Ratio(X) 0.86 0.64 0.66 0.79 0.80 0.81 0.41 0.37 0.18 0.44

Avail Cap(c_a), veh/h 449 409 393 143 320 325 509 1569 507 1472

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00

Uniform Delay (d), s/veh 42.6 36.7 36.8 45.9 41.7 41.7 15.5 18.7 0.0 15.4 21.0 0.0

Incr Delay (d2), s/veh 15.7 2.7 3.3 22.2 10.2 10.8 0.6 0.7 0.0 0.2 1.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 5.6 5.3 5.3 3.1 5.3 5.5 2.2 4.5 0.0 1.0 5.4 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 58.3 39.4 40.1 68.1 51.8 52.5 16.1 19.4 0.0 15.6 21.9 0.0

LnGrp LOS E D D E D D B B B C

Approach Vol, veh/h 839 495 763 A 725 A

Approach Delay, s/veh 48.3 55.3 18.6 21.2

Approach LOS D E B C

Timer - Assigned Phs 1 2 3 4 5 6 7 8

Phs Duration (G+Y+Rc), s 19.0 19.9 11.0 50.1 12.8 26.0 13.7 47.4

Change Period (Y+Rc), s 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Max Green Setting (Gmax), s 13.0 18.0 9.0 36.0 8.0 23.0 12.0 33.0

Max Q Clear Time (g_c+I1), s 12.9 12.9 4.5 13.0 7.3 14.1 7.6 15.0

Green Ext Time (p_c), s 0.0 1.0 0.1 3.9 0.0 1.8 0.2 4.0

Intersection Summary

HCM 6th Ctrl Delay 34.5

HCM 6th LOS C

Notes

Unsignalized Delay for [NBR, SBR] is excluded from calculations of the approach delay and intersection delay.
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT

Lane Group Flow (vph) 81 105 103 22 56 254 23 149

v/c Ratio 0.24 0.13 0.40 0.03 0.11 0.31 0.06 0.23

Control Delay 19.0 0.3 26.5 0.1 11.0 9.0 18.2 15.3

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 19.0 0.3 26.5 0.1 11.0 9.0 18.2 15.3

Queue Length 50th (ft) 15 0 20 0 9 31 4 20

Queue Length 95th (ft) 52 0 #62 0 20 45 20 61

Internal Link Dist (ft) 773 54 238 267

Turn Bay Length (ft) 105 115 75

Base Capacity (vph) 553 931 256 834 526 1054 410 672

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.15 0.11 0.40 0.03 0.11 0.24 0.06 0.22

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 73 0 63 80 0 17 37 91 87 18 78 42

Future Volume (veh/h) 73 0 63 80 0 17 37 91 87 18 78 42

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870

Adj Flow Rate, veh/h 81 0 105 103 0 22 56 142 112 23 103 46

Peak Hour Factor 0.90 0.92 0.60 0.78 0.92 0.78 0.66 0.64 0.78 0.78 0.76 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 239 0 212 204 0 182 406 343 271 360 190 85

Arrive On Green 0.13 0.00 0.13 0.11 0.00 0.11 0.07 0.35 0.35 0.15 0.15 0.15

Sat Flow, veh/h 1781 0 1585 1781 0 1585 1781 969 764 1126 1225 547

Grp Volume(v), veh/h 81 0 105 103 0 22 56 0 254 23 0 149

Grp Sat Flow(s),veh/h/ln 1781 0 1585 1781 0 1585 1781 0 1733 1126 0 1772

Q Serve(g_s), s 1.6 0.0 2.4 2.1 0.0 0.5 0.9 0.0 4.3 0.7 0.0 3.0

Cycle Q Clear(g_c), s 1.6 0.0 2.4 2.1 0.0 0.5 0.9 0.0 4.3 0.7 0.0 3.0

Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.44 1.00 0.31

Lane Grp Cap(c), veh/h 239 0 212 204 0 182 406 0 613 360 0 274

V/C Ratio(X) 0.34 0.00 0.49 0.50 0.00 0.12 0.14 0.00 0.41 0.06 0.00 0.54

Avail Cap(c_a), veh/h 552 0 491 303 0 270 603 0 939 447 0 412

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 15.2 0.0 15.6 16.1 0.0 15.4 10.8 0.0 9.5 14.1 0.0 15.1

Incr Delay (d2), s/veh 0.8 0.0 1.8 1.9 0.0 0.3 0.2 0.0 0.4 0.1 0.0 1.7

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 0.5 0.0 0.7 0.8 0.0 0.1 0.3 0.0 1.3 0.2 0.0 1.1

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 16.1 0.0 17.3 18.0 0.0 15.7 11.0 0.0 9.9 14.2 0.0 16.8

LnGrp LOS B A B B A B B A A B A B

Approach Vol, veh/h 186 125 310 172

Approach Delay, s/veh 16.8 17.6 10.1 16.4

Approach LOS B B B B

Timer - Assigned Phs 2 4 6 7 8

Phs Duration (G+Y+Rc), s 9.8 18.7 10.2 7.7 11.0

Change Period (Y+Rc), s * 5.4 5.0 5.0 5.0 5.0

Max Green Setting (Gmax), s * 6.6 21.0 12.0 7.0 9.0

Max Q Clear Time (g_c+I1), s 4.1 6.3 4.4 2.9 5.0

Green Ext Time (p_c), s 0.1 1.3 0.4 0.0 0.3

Intersection Summary

HCM 6th Ctrl Delay 14.2

HCM 6th LOS B

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Intersection

Int Delay, s/veh 0

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Vol, veh/h 0 3 0 683 692 19

Future Vol, veh/h 0 3 0 683 692 19

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length - 0 - - - 100

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 92 78 92 92 85 78

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 0 4 0 742 814 24

 

Major/Minor Minor2 Major1 Major2

Conflicting Flow All - 407 - 0 - 0

          Stage 1 - - - - - -

          Stage 2 - - - - - -

Critical Hdwy - 6.94 - - - -

Critical Hdwy Stg 1 - - - - - -

Critical Hdwy Stg 2 - - - - - -

Follow-up Hdwy - 3.32 - - - -

Pot Cap-1 Maneuver 0 593 0 - - -

          Stage 1 0 - 0 - - -

          Stage 2 0 - 0 - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - 593 - - - -

Mov Cap-2 Maneuver - - - - - -

          Stage 1 - - - - - -

          Stage 2 - - - - - -

 

Approach EB NB SB

HCM Control Delay, s 11.1 0 0

HCM LOS B

 

Minor Lane/Major Mvmt NBT EBLn1 SBT SBR

Capacity (veh/h) - 593 - -

HCM Lane V/C Ratio - 0.006 - -

HCM Control Delay (s) - 11.1 - -

HCM Lane LOS - B - -

HCM 95th %tile Q(veh) - 0 - -
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Intersection

Int Delay, s/veh 2.8

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Vol, veh/h 592 15 135 625 30 102

Future Vol, veh/h 592 15 135 625 30 102

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - Yield

Storage Length - - 150 - 100 0

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 92 78 79 92 78 79

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 643 19 171 679 38 129

 

Major/Minor Major1 Major2 Minor1

Conflicting Flow All 0 0 662 0 1335 653

          Stage 1 - - - - 653 -

          Stage 2 - - - - 682 -

Critical Hdwy - - 4.13 - 6.63 6.23

Critical Hdwy Stg 1 - - - - 5.43 -

Critical Hdwy Stg 2 - - - - 5.83 -

Follow-up Hdwy - - 2.219 - 3.519 3.319

Pot Cap-1 Maneuver - - 925 - 157 466

          Stage 1 - - - - 517 -

          Stage 2 - - - - 464 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - 925 - 128 466

Mov Cap-2 Maneuver - - - - 213 -

          Stage 1 - - - - 421 -

          Stage 2 - - - - 464 -

 

Approach EB WB NB

HCM Control Delay, s 0 2 18

HCM LOS C

 

Minor Lane/Major Mvmt NBLn1 NBLn2 EBT EBR WBL WBT

Capacity (veh/h) 213 466 - - 925 -

HCM Lane V/C Ratio 0.181 0.277 - - 0.185 -

HCM Control Delay (s) 25.6 15.7 - - 9.8 -

HCM Lane LOS D C - - A -

HCM 95th %tile Q(veh) 0.6 1.1 - - 0.7 -
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Intersection

Int Delay, s/veh 5.5

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Vol, veh/h 237 19 196 262 18 203

Future Vol, veh/h 237 19 196 262 18 203

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length 0 0 - - 75 -

Veh in Median Storage, # 0 - 0 - - 0

Grade, % 0 - 0 - - 0

Peak Hour Factor 85 78 85 85 78 87

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 279 24 231 308 23 233

 

Major/Minor Minor1 Major1 Major2

Conflicting Flow All 664 385 0 0 539 0

          Stage 1 385 - - - - -

          Stage 2 279 - - - - -

Critical Hdwy 6.42 6.22 - - 4.12 -

Critical Hdwy Stg 1 5.42 - - - - -

Critical Hdwy Stg 2 5.42 - - - - -

Follow-up Hdwy 3.518 3.318 - - 2.218 -

Pot Cap-1 Maneuver 426 663 - - 1029 -

          Stage 1 688 - - - - -

          Stage 2 768 - - - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 417 663 - - 1029 -

Mov Cap-2 Maneuver 512 - - - - -

          Stage 1 673 - - - - -

          Stage 2 768 - - - - -

 

Approach WB NB SB

HCM Control Delay, s 19.3 0 0.8

HCM LOS C

 

Minor Lane/Major Mvmt NBT NBRWBLn1WBLn2 SBL SBT

Capacity (veh/h) - - 512 663 1029 -

HCM Lane V/C Ratio - - 0.545 0.037 0.022 -

HCM Control Delay (s) - - 20.1 10.6 8.6 -

HCM Lane LOS - - C B A -

HCM 95th %tile Q(veh) - - 3.2 0.1 0.1 -
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Intersection

Int Delay, s/veh 0.1

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Vol, veh/h 0 16 0 683 676 19

Future Vol, veh/h 0 16 0 683 676 19

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length 0 - - - - 100

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 92 78 78 92 85 78

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 0 21 0 742 795 24

 

Major/Minor Minor2 Major1 Major2

Conflicting Flow All 1166 398 - 0 - 0

          Stage 1 795 - - - - -

          Stage 2 371 - - - - -

Critical Hdwy 6.84 6.94 - - - -

Critical Hdwy Stg 1 5.84 - - - - -

Critical Hdwy Stg 2 5.84 - - - - -

Follow-up Hdwy 3.52 3.32 - - - -

Pot Cap-1 Maneuver 187 601 0 - - -

          Stage 1 405 - 0 - - -

          Stage 2 668 - 0 - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 187 601 - - - -

Mov Cap-2 Maneuver 308 - - - - -

          Stage 1 405 - - - - -

          Stage 2 668 - - - - -

 

Approach EB NB SB

HCM Control Delay, s 11.2 0 0

HCM LOS B

 

Minor Lane/Major Mvmt NBT EBLn1 SBT SBR

Capacity (veh/h) - 601 - -

HCM Lane V/C Ratio - 0.034 - -

HCM Control Delay (s) - 11.2 - -

HCM Lane LOS - B - -

HCM 95th %tile Q(veh) - 0.1 - -
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBT

Lane Group Flow (vph) 48 595 71 76 676 24 80 144 52

v/c Ratio 0.11 0.54 0.07 0.15 0.61 0.02 0.24 0.32 0.22

Control Delay 6.2 15.2 0.1 6.4 16.6 0.0 25.9 10.8 20.5

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 6.2 15.2 0.1 6.4 16.6 0.0 25.9 10.8 20.5

Queue Length 50th (ft) 8 206 0 12 245 0 27 9 7

Queue Length 95th (ft) 16 309 0 24 380 0 69 60 15

Internal Link Dist (ft) 180 464 267 783

Turn Bay Length (ft) 100 100 130 100

Base Capacity (vph) 458 1406 1230 513 1406 1230 346 746 316

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.10 0.42 0.06 0.15 0.48 0.02 0.23 0.19 0.16

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 36 512 65 59 588 9 66 26 93 2 6 23

Future Volume (veh/h) 36 512 65 59 588 9 66 26 93 2 6 23

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870

Adj Flow Rate, veh/h 48 595 71 76 676 24 80 28 116 4 12 36

Peak Hour Factor 0.75 0.86 0.91 0.78 0.87 0.38 0.83 0.93 0.80 0.50 0.50 0.64

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 309 789 669 366 820 695 456 81 335 71 43 110

Arrive On Green 0.06 0.42 0.42 0.07 0.44 0.44 0.07 0.25 0.25 0.10 0.10 0.10

Sat Flow, veh/h 1781 1870 1585 1781 1870 1585 1781 318 1316 61 443 1133

Grp Volume(v), veh/h 48 595 71 76 676 24 80 0 144 52 0 0

Grp Sat Flow(s),veh/h/ln 1781 1870 1585 1781 1870 1585 1781 0 1634 1636 0 0

Q Serve(g_s), s 0.9 16.1 1.6 1.3 18.9 0.5 2.2 0.0 4.3 0.0 0.0 0.0

Cycle Q Clear(g_c), s 0.9 16.1 1.6 1.3 18.9 0.5 2.2 0.0 4.3 1.7 0.0 0.0

Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.81 0.08 0.69

Lane Grp Cap(c), veh/h 309 789 669 366 820 695 456 0 416 223 0 0

V/C Ratio(X) 0.16 0.75 0.11 0.21 0.82 0.03 0.18 0.00 0.35 0.23 0.00 0.00

Avail Cap(c_a), veh/h 420 1475 1250 447 1475 1250 533 0 576 311 0 0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 11.3 14.6 10.4 10.4 14.7 9.5 19.8 0.0 18.2 25.1 0.0 0.0

Incr Delay (d2), s/veh 0.2 1.5 0.1 0.3 2.2 0.0 0.2 0.0 0.5 0.5 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 0.3 6.2 0.5 0.5 7.3 0.2 0.9 0.0 1.5 0.7 0.0 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 11.5 16.1 10.5 10.7 16.9 9.6 19.9 0.0 18.7 25.6 0.0 0.0

LnGrp LOS B B B B B A B A B C A A

Approach Vol, veh/h 714 776 224 52

Approach Delay, s/veh 15.2 16.0 19.1 25.6

Approach LOS B B B C

Timer - Assigned Phs 1 2 4 5 6 7 8

Phs Duration (G+Y+Rc), s 8.3 31.1 20.2 9.3 30.1 9.4 10.8

Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Max Green Setting (Gmax), s 7.0 47.0 21.0 7.0 47.0 7.0 9.0

Max Q Clear Time (g_c+I1), s 2.9 20.9 6.3 3.3 18.1 4.2 3.7

Green Ext Time (p_c), s 0.0 5.2 0.6 0.0 4.6 0.0 0.1

Intersection Summary

HCM 6th Ctrl Delay 16.4

HCM 6th LOS B
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Lane Group EBL EBT EBR WBL WBT NBT SBL SBT SBR

Lane Group Flow (vph) 279 1194 136 32 1901 152 222 84 252

v/c Ratio 1.52 0.63 0.09 0.24 0.89 0.70 0.81 0.29 0.55

Control Delay 271.2 8.1 0.0 56.9 35.8 65.9 72.1 48.5 10.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 271.2 8.1 0.0 56.9 35.8 65.9 72.1 48.5 10.7

Queue Length 50th (ft) ~313 360 0 24 531 113 165 57 0

Queue Length 95th (ft) m#286 m199 m0 47 #615 135 #315 97 71

Internal Link Dist (ft) 682 2401 499 332

Turn Bay Length (ft) 345 310 170 100 125

Base Capacity (vph) 184 1888 1583 140 2137 293 274 288 458

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 1.52 0.63 0.09 0.23 0.89 0.52 0.81 0.29 0.55

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.



HCM 6th Signalized Intersection Summary

1470: Roeland Drive & Shawnee Mission Parkway 12/27/2018

Mission Gateway 5:00 pm 10/04/2018 Existing + Approved + Development Synchro 10 Report

Olsson Page 13

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (veh/h) 243 1122 103 24 1540 221 68 37 7 193 66 222

Future Volume (veh/h) 243 1122 103 24 1540 221 68 37 7 193 66 222

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870

Adj Flow Rate, veh/h 279 1194 0 32 1621 280 88 52 12 222 84 252

Peak Hour Factor 0.87 0.94 0.76 0.75 0.95 0.79 0.77 0.71 0.58 0.87 0.79 0.88

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 294 1673 250 1858 319 105 62 14 230 242 205

Arrive On Green 0.17 0.47 0.00 0.14 0.45 0.45 0.10 0.10 0.10 0.13 0.13 0.13

Sat Flow, veh/h 1781 3554 1585 1781 4167 716 1038 613 142 1781 1870 1585

Grp Volume(v), veh/h 279 1194 0 32 1220 681 152 0 0 222 84 252

Grp Sat Flow(s),veh/h/ln 1781 1777 1585 1781 1571 1741 1793 0 0 1781 1870 1585

Q Serve(g_s), s 18.6 32.1 0.0 1.9 42.2 42.7 10.0 0.0 0.0 14.9 4.9 15.5

Cycle Q Clear(g_c), s 18.6 32.1 0.0 1.9 42.2 42.7 10.0 0.0 0.0 14.9 4.9 15.5

Prop In Lane 1.00 1.00 1.00 0.41 0.58 0.08 1.00 1.00

Lane Grp Cap(c), veh/h 294 1673 250 1401 776 182 0 0 230 242 205

V/C Ratio(X) 0.95 0.71 0.13 0.87 0.88 0.83 0.00 0.00 0.96 0.35 1.23

Avail Cap(c_a), veh/h 294 1673 250 1401 776 291 0 0 230 242 205

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 1.00 1.00 0.00 0.00 1.00 1.00 1.00

Uniform Delay (d), s/veh 49.6 25.3 0.0 45.2 30.1 30.2 52.9 0.0 0.0 52.0 47.6 52.3

Incr Delay (d2), s/veh 38.4 2.6 0.0 0.1 7.7 13.3 5.6 0.0 0.0 49.0 0.3 138.9

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 11.2 13.2 0.0 0.8 16.4 19.5 4.8 0.0 0.0 9.8 2.3 14.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 88.0 27.9 0.0 45.3 37.8 43.5 58.5 0.0 0.0 101.0 48.0 191.2

LnGrp LOS F C D D D E A A F D F

Approach Vol, veh/h 1473 A 1933 152 558

Approach Delay, s/veh 39.3 39.9 58.5 133.7

Approach LOS D D E F

Timer - Assigned Phs 1 2 4 5 6 8

Phs Duration (G+Y+Rc), s 24.3 59.0 16.7 21.3 62.0 20.0

Change Period (Y+Rc), s 4.5 5.5 4.5 4.5 5.5 4.5

Max Green Setting (Gmax), s 12.5 53.5 19.5 9.5 56.5 15.5

Max Q Clear Time (g_c+I1), s 20.6 44.7 12.0 3.9 34.1 17.5

Green Ext Time (p_c), s 0.0 5.4 0.3 0.0 5.5 0.0

Intersection Summary

HCM 6th Ctrl Delay 53.1

HCM 6th LOS D

Notes

Unsignalized Delay for [EBR] is excluded from calculations of the approach delay and intersection delay.
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Lane Group EBL EBT EBR WBL WBT NBT SBL SBT SBR

Lane Group Flow (vph) 279 1194 136 32 1901 152 151 155 252

v/c Ratio 1.03 0.60 0.09 0.17 0.88 0.84 0.76 0.76 0.62

Control Delay 76.5 7.3 0.0 49.6 34.4 86.9 74.9 73.9 12.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 76.5 7.3 0.0 49.6 34.4 86.9 74.9 73.9 12.8

Queue Length 50th (ft) ~239 230 0 22 519 115 120 123 0

Queue Length 95th (ft) m219 m199 m0 44 #615 145 188 171 70

Internal Link Dist (ft) 682 2401 499 332

Turn Bay Length (ft) 345 310 170 100 125

Base Capacity (vph) 272 1985 1583 228 2171 189 231 238 435

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 1.03 0.60 0.09 0.14 0.88 0.80 0.65 0.65 0.58

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 243 1122 103 24 1540 221 68 37 7 193 66 222

Future Volume (vph) 243 1122 103 24 1540 221 68 37 7 193 66 222

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 5.5 4.0 4.5 5.5 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 1.00 *0.84 1.00 0.95 0.95 1.00

Frt 1.00 1.00 0.85 1.00 0.98 0.99 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.97 0.95 0.98 1.00

Satd. Flow (prot) 1770 3539 1583 1770 4590 1791 1681 1730 1583

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.97 0.95 0.98 1.00

Satd. Flow (perm) 1770 3539 1583 1770 4590 1791 1681 1730 1583

Peak-hour factor, PHF 0.87 0.94 0.76 0.75 0.95 0.79 0.77 0.71 0.58 0.87 0.79 0.88

Adj. Flow (vph) 279 1194 136 32 1621 280 88 52 12 222 84 252

RTOR Reduction (vph) 0 0 0 0 17 0 0 3 0 0 0 222

Lane Group Flow (vph) 279 1194 136 32 1884 0 0 149 0 151 155 30

Turn Type Prot NA Free Prot NA Split NA Split NA Perm

Protected Phases 1 6 5 2 4 4 8 8

Permitted Phases Free 8

Actuated Green, G (s) 20.3 65.5 120.0 9.3 54.5 12.0 14.2 14.2 14.2

Effective Green, g (s) 20.3 65.5 120.0 9.3 54.5 12.0 14.2 14.2 14.2

Actuated g/C Ratio 0.17 0.55 1.00 0.08 0.45 0.10 0.12 0.12 0.12

Clearance Time (s) 4.5 5.5 4.5 5.5 4.5 4.5 4.5 4.5

Vehicle Extension (s) 1.5 2.0 1.5 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 299 1931 1583 137 2084 179 198 204 187

v/s Ratio Prot c0.16 0.34 0.02 c0.41 c0.08 c0.09 0.09

v/s Ratio Perm 0.09 0.02

v/c Ratio 0.93 0.62 0.09 0.23 0.90 0.83 0.76 0.76 0.16

Uniform Delay, d1 49.2 18.7 0.0 52.0 30.3 53.0 51.3 51.2 47.5

Progression Factor 1.07 0.36 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 5.6 0.1 0.0 0.3 7.0 26.0 14.4 13.4 0.1

Delay (s) 58.4 6.8 0.0 52.3 37.3 79.0 65.7 64.7 47.7

Level of Service E A A D D E E E D

Approach Delay (s) 15.2 37.6 79.0 57.3

Approach LOS B D E E

Intersection Summary

HCM 2000 Control Delay 33.2 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.88

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 19.0

Intersection Capacity Utilization 73.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



Drive Spacing – Influence Area Calculations
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HCS7 Freeway Merge Report
Project Information
Analyst TCM Date 5/20/2019

Agency Olsson Analysis Year 2019

Jurisdiction Mission, KS Time Period Analyzed AM

Project Description EB Johnson Drive On-Ramp to NB Shawnee Mission Parkway 

Geometric Data
Freeway Ramp

Number of Lanes (N), ln 2 1

Free-Flow Speed (FFS), mi/h 45.0 25.0

Segment Length (L) / Acceleration Length (LA),ft 1500 150

Terrain Type Rolling Rolling

Percent Grade, % - -

Segment Type / Ramp Side Freeway Right

Adjustment Factors
Driver Population All Familiar All Familiar

Weather Type Non-Severe Weather Non-Severe Weather

Incident Type No Incident -

Final Speed Adjustment Factor (SAF) 1.000 1.000

Final Capacity Adjustment Factor (CAF) 1.000 1.000

Demand Adjustment Factor (DAF) 1.000 1.000

Demand and Capacity
Demand Volume (Vi) 1252 339

Peak Hour Factor (PHF) 0.85 0.85

Total Trucks, % 0.02 0.02

Single-Unit Trucks (SUT), % - -

Tractor-Trailers (TT), % - -

Heavy Vehicle Adjustment Factor (fHV) 1.000 1.000

Flow Rate (vi),pc/h 1473 399

Capacity (c), pc/h 4500 1900

Volume-to-Capacity Ratio (v/c) 0.42 0.21

Speed and Density
Upstream Equilibrium Distance (LEQ), ft - Number of Outer Lanes on Freeway (NO) 0

Distance to Upstream Ramp (LUP), ft - Speed Index (MS) 0.339

Downstream Equilibrium Distance (LEQ), ft - Flow Outer Lanes (vOA), pc/mi/ln -

Distance to Downstream Ramp (LDOWN), ft - On-Ramp Influenece Area Speed (SR), mi/h 44.0

Prop. Freeway Vehicles in Lane 1 and 2 (PFM) 1.000 Outer Lanes Freeway Speed (SO), mi/h -

Flow in Lanes 1 and 2 (v12), pc/h 1473 Ramp Junction Speed (S), mi/h 44.0

Flow Entering Ramp-Infl. Area (vR12), pc/h 1872 Average Density (D), pc/mi/ln 21.3

Level of Service (LOS) B Density in Ramp Influence Area (DR), pc/mi/ln 19.0
Copyright © 2019 University of Florida. All Rights Reserved. HCS™ Freeways Version 7.7 Generated: 06/05/2019 14:04:34

19-05-20_TFTC_Johnson Drive Merge To SMP AM Existing + Development.xuf
You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)

http://www.novapdf.com


HCS7 Freeway Merge Report
Project Information
Analyst TCM Date 5/20/2019

Agency Olsson Analysis Year 2019

Jurisdiction Mission, KS Time Period Analyzed PM

Project Description EB Johnson Drive On-Ramp to NB Shawnee Mission Parkway 

Geometric Data
Freeway Ramp

Number of Lanes (N), ln 2 1

Free-Flow Speed (FFS), mi/h 45.0 25.0

Segment Length (L) / Acceleration Length (LA),ft 1500 150

Terrain Type Rolling Rolling

Percent Grade, % - -

Segment Type / Ramp Side Freeway Right

Adjustment Factors
Driver Population All Familiar All Familiar

Weather Type Non-Severe Weather Non-Severe Weather

Incident Type No Incident -

Final Speed Adjustment Factor (SAF) 1.000 1.000

Final Capacity Adjustment Factor (CAF) 1.000 1.000

Demand Adjustment Factor (DAF) 1.000 1.000

Demand and Capacity
Demand Volume (Vi) 1332 417

Peak Hour Factor (PHF) 0.94 0.86

Total Trucks, % 0.02 0.02

Single-Unit Trucks (SUT), % - -

Tractor-Trailers (TT), % - -

Heavy Vehicle Adjustment Factor (fHV) 1.000 1.000

Flow Rate (vi),pc/h 1417 485

Capacity (c), pc/h 4500 1900

Volume-to-Capacity Ratio (v/c) 0.42 0.26

Speed and Density
Upstream Equilibrium Distance (LEQ), ft - Number of Outer Lanes on Freeway (NO) 0

Distance to Upstream Ramp (LUP), ft - Speed Index (MS) 0.340

Downstream Equilibrium Distance (LEQ), ft - Flow Outer Lanes (vOA), pc/mi/ln -

Distance to Downstream Ramp (LDOWN), ft - On-Ramp Influenece Area Speed (SR), mi/h 44.0

Prop. Freeway Vehicles in Lane 1 and 2 (PFM) 1.000 Outer Lanes Freeway Speed (SO), mi/h -

Flow in Lanes 1 and 2 (v12), pc/h 1417 Ramp Junction Speed (S), mi/h 44.0

Flow Entering Ramp-Infl. Area (vR12), pc/h 1902 Average Density (D), pc/mi/ln 21.6

Level of Service (LOS) B Density in Ramp Influence Area (DR), pc/mi/ln 19.2
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Major Street - Total of Both Approaches (vph)

Peak Hour Volume Warrant
Roeland Drive and Martway Street

2 or more lanes & 2 lanes

2 or more lanes & 1 lane

1 lane & 1 lane

AM Plotted Value

PM Plotted Value

*Note: 150 vph applies as the lower threshold volume for a minor street approach with two or more lanes 

*
*

AM & PM Volumes:

Major - 272

Minor - 71

Major - 353

Minor - 136



Trip Generation



Project Name: Organization:

Project Location: Performed By:

Scenario Description: Date:

Analysis Year: Checked By:

Analysis Period: Date:

ITE LUCs
1 Quantity Units Total Entering Exiting

Office 710 75,000           SQF 87 14 73

Retail 820 54,594           SQF 348 168 180

Restaurant 932 38,750           SQF 379 235 144

Cinema/Entertainment 445 10                  SCREENS 138 71 67

Residential 220 168                DU 94 60 34

Hotel 310 202                ROOMS 126 65 61

All Other Land Uses
2

Total 1172 613 559

Veh. Occ. % Transit % Non-Motorized Veh. Occ. % Transit % Non-Motorized

Office

Retail

Restaurant

Cinema/Entertainment

Residential

Hotel

All Other Land Uses
2

Office Retail Restaurant Residential Hotel

Office

Retail

Restaurant

Cinema/Entertainment

Residential

Hotel

Office Retail Restaurant Residential Hotel

Office 13 3 1 0

Retail 4 52 28 9

Restaurant 4 59 10 10

Cinema/Entertainment 1 7 7 2 1

Residential 1 14 7 1

Hotel 0 3 12 0

Total Entering Exiting Land Use Entering Trips Exiting Trips

All Person-Trips 1,172 613 559 Office 71% 23%

Internal Capture Percentage 46% 44% 48% Retail 57% 56%

Restaurant 34% 66%

External Vehicle-Trips
3 636 345 291 Cinema/Entertainment 27% 27%

External Transit-Trips
4 0 0 0 Residential 68% 68%

External Non-Motorized Trips
4 0 0 0 Hotel 32% 25%

 Approved + Development 11/16/2018

1
Land Use Codes (LUCs) from Trip Generation Informational Report , published by the Institute of Transportation Engineers.

Origin (From)
Destination (To)

Cinema/Entertainment

0

7

Table 4-P: Internal Person-Trip Origin-Destination Matrix*

Origin (From)

Estimation Tool Developed by the Texas Transportation Institute

12

0

0

2
Total estimate for all other land uses at mixed-use development site-not subject to internal trip capture computations in this estimator

3
Vehicle-trips computed using the mode split and vehicle occupancy values provided in Table 2-P

*Indicates computation that has been rounded to the nearest whole number.

Table 5-P: Computations Summary Table 6-P: Internal Trip Capture Percentages by Land Use

4
Person-Trips

Destination (To)

Cinema/Entertainment

Table 2-P: Mode Split and Vehicle Occupancy Estimates

Land Use
Entering Trips Exiting Trips

Table 3-P: Average Land Use Interchange Distances (Feet Walking Distance)

2018

PM Street Peak Hour

Table 1-P: Base Vehicle-Trip Generation Estimates (Single-Use Site Estimate)

Land Use
Development Data (For Information Only ) Estimated Vehicle-Trips

NCHRP 8-51 Internal Trip Capture Estimation Tool

Mission Gateway Olsson

Mission, KS TCM
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Hotel
(310)

Vehicle Trip Ends vs: Employees
On a: Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 7 and 9 a.m.

Setting/Location: General Urban/Suburban
Number of Studies: 11

Avg. Num. of Employees: 183
Directional Distribution: 60% entering, 40% exiting

Vehicle Trip Generation per Employee
Average Rate Range of Rates Standard Deviation

0.67 0.33 - 1.43 0.29

Data Plot and Equation

T 
= 

Tr
ip

 E
nd

s

X = Number of Employees

Study Site Average RateFitted Curve

Fitted Curve Equation: T = 0.41(X) + 47.90 R²= 0.65

Trip Generation Manual, 10th Edition Institute of Transportation Engineers
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Hotel
(310)

Vehicle Trip Ends vs: Employees
On a: Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.

Setting/Location: General Urban/Suburban
Number of Studies: 11

Avg. Num. of Employees: 183
Directional Distribution: 54% entering, 46% exiting

Vehicle Trip Generation per Employee
Average Rate Range of Rates Standard Deviation

0.89 0.52 - 1.67 0.38

Data Plot and Equation

T 
= 

Tr
ip

 E
nd

s

X = Number of Employees

Study Site Average RateFitted Curve

Fitted Curve Equation: Ln(T) = 0.92 Ln(X) + 0.29 R²= 0.64
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Land Use: 310
Hotel

Description

A hotel is a place of lodging that provides sleeping accommodations and supporting facilities 
such as restaurants, cocktail lounges, meeting and banquet rooms or convention facilities, limited 
recreational facilities (pool, fitness room), and/or other retail and service shops. All suites hotel (Land 
Use 311), business hotel (Land Use 312), motel (Land Use 320), and resort hotel (Land Use 330) 
are related uses.

Additional Data

Studies of hotel employment density indicate that, on the average, a hotel will employ 0.9 employees 
per room.1

Twenty-five studies provided information on occupancy rates at the time the studies were conducted. 
The average occupancy rate for these studies was approximately 82 percent.

Some properties contained in this land use provide guest transportation services such as airport 
shuttles, limousine service, or golf course shuttle service, which may have an impact on the overall 
trip generation rates.

Time-of-day distribution data for this land use are presented in Appendix A. For the one center city 
core site with data, the overall highest vehicle volumes during the AM and PM on a weekday were 
counted between 8:30 and 9:30 a.m. and 3:15 and 4:15 p.m., respectively. On Saturday and Sunday, 
the peak hours were between 5:00 and 6:00 p.m. and 10:15 and 11:15 a.m., respectively.

The sites were surveyed in the 1980s, the 1990s, the 2000s, and the 2010s in California, District 
of Columbia, Florida, Georgia, Indiana, Minnesota, New York, Pennsylvania, South Dakota, Texas, 
Vermont, Virginia, and Washington.

For all lodging uses, it is important to collect data on occupied rooms as well as total rooms 
in order to accurately predict trip generation characteristics for the site.

Trip generation at a hotel may be related to the presence of supporting facilities such as 
convention facilities, restaurants, meeting/banquet space, and retail facilities. Future data 
submissions should specify the presence of these amenities. Reporting the level of activity 
at the supporting facilities such as full, empty, partially active, number of people attending a 
meeting/banquet during observation may also be useful in further analysis of this land use.

Source Numbers

170, 260, 262, 277, 280, 301, 306, 357, 422, 507, 577, 728, 867, 872, 925, 951

1 Buttke, Carl H. Unpublished studies of building employment densities, Portland, Oregon.

1Trip Generation Manual 10th Edition • Volume 2: Data • Lodging (Land Uses 300–399)



1/9/2019 https://itetripgen.org/PrintGraph.htm?code=435&ivlabel=QFQAF&timeperiod=TPSIDE&x=&edition=385&locationCode=General Urban/Su…

https://itetripgen.org/PrintGraph.htm?code=435&ivlabel=QFQAF&timeperiod=TPSIDE&x=&edition=385&locationCode=General%20Urban/Suburban&… 1/1

Multipurpose Recreational Facility
(435)

Vehicle Trip Ends vs: 1000 Sq. Ft. GFA
On a: Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.

Setting/Location: General Urban/Suburban
Number of Studies: 3

Avg. 1000 Sq. Ft. GFA: 21
Directional Distribution: 55% entering, 45% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GFA
Average Rate Range of Rates Standard Deviation

3.58 2.95 - 4.06 0.55

Data Plot and Equation Caution – Small Sample Size

T 
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ip

 E
nd

s

X = 1000 Sq. Ft. GFA

Study Site Average Rate

Fitted Curve Equation: Not Given R²= ****
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Land Use: 435
Multipurpose Recreational Facility

Description

A multipurpose recreational facility contains two or more of the following land uses combined at one 
site: miniature golf, batting cages, video arcade, bumper boats, go-carts, and golf driving range. 
Refreshment areas may also be provided. Golf course (Land Use 430), miniature golf course (Land 
Use 431), golf driving range (Land Use 432), batting cages (Land Use 433), rock climbing gym (Land 
Use 434), and trampoline park (Land Use 436) are related uses.

Additional Data

The sites were surveyed in the 1990s and the 2000s in Oregon.

Specialized Land Use Data

A survey conducted in Pennsylvania in 1998 was submitted for an indoor race track facility 
containing a go-cart racing track, arcade, laser tag, restaurant, and party function rooms. The trip 
generation rates for this facility differ considerably from those contained in this land use. The site 
gross floor area was 118,000 square feet. The counted vehicle trips were as follows:

• 235 on a weekday

• 28 during the weekday, AM peak hour of the generator

• 29 during the weekday, PM peak hour of the generator

• 20 during the weekday, PM peak hour of adjacent street traffic

• 277 on a Saturday

• 34 during the Saturday peak hour of the generator

Source Numbers

583, 611, 618

89Trip Generation Manual 10th Edition • Volume 2: Data • Recreational (Land Uses 400–499)
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Bowling Alley
(437)

Vehicle Trip Ends vs: 1000 Sq. Ft. GFA
On a: Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 7 and 9 a.m.

Setting/Location: General Urban/Suburban
Number of Studies: 1

Avg. 1000 Sq. Ft. GFA: 73
Directional Distribution: 95% entering, 5% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GFA
Average Rate Range of Rates Standard Deviation

0.81 0.81 - 0.81 *

Data Plot and Equation Caution – Small Sample Size

T 
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s

X = 1000 Sq. Ft. GFA

Study Site Average Rate

Fitted Curve Equation: Not Given R²= ****

Trip Generation Manual, 10th Edition Institute of Transportation Engineers
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Bowling Alley
(437)

Vehicle Trip Ends vs: 1000 Sq. Ft. GFA
On a: Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.

Setting/Location: General Urban/Suburban
Number of Studies: 5

Avg. 1000 Sq. Ft. GFA: 33
Directional Distribution: 65% entering, 35% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GFA
Average Rate Range of Rates Standard Deviation

1.16 0.47 - 1.82 0.44

Data Plot and Equation Caution – Small Sample Size

T 
= 

Tr
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X = 1000 Sq. Ft. GFA

Study Site Average RateFitted Curve

Fitted Curve Equation: T = 1.01(X) + 4.92 R²= 0.78
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Land Use: 437
Bowling Alley

Description

A bowling alley is a recreational facility that includes bowling lanes. A small lounge, restaurant and/or 
snack bar, video games, and pool tables may also be available.

Additional Data

The sites were surveyed in the 1990s, the 2000s, and the 2010s in Connecticut, Florida, and Texas.

Source Numbers

400, 721, 945

94 Trip Generation Manual 10th Edition • Volume 2: Data • Recreational (Land Uses 400–499)
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Multiplex Movie Theater
(445)

Vehicle Trip Ends vs: 1000 Sq. Ft. GFA
On a: Friday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.

Setting/Location: General Urban/Suburban
Number of Studies: 8

Avg. 1000 Sq. Ft. GFA: 68
Directional Distribution: 62% entering, 38% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GFA
Average Rate Range of Rates Standard Deviation

4.91 3.07 - 9.40 2.24

Data Plot and Equation
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Fitted Curve Equation: Not Given R²= ****
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Land Use: 445
Multiplex Movie Theater

Description

A multiplex movie theater consists of audience seating, a minimum of 10 screens, a lobby, and a 
refreshment area. The development generally has one or more of the following amenities: digital 
sound, tiered stadium seating, and moveable or expandable walls. Theaters included in this category 
are primarily stand-alone facilities with separate parking and dedicated driveways. All theaters in the 
category show only first-run movies or movies not previously seen through any other media. They 
may also have matinee showings. Movie theater (Land Use 444) is a related use.

Additional Data

Caution should be used when applying these data, as the peaking characteristics for this 
land use could have a significant impact on trip generation rates. Peaking at movie theaters 
typically occurred in time periods shorter than an hour. Movie theaters’ start and end times 
may be staggered to reduce peak surging impacts.

Multiplex theaters typically house a smaller number of seats per screen than traditional theaters. For 
the 19 sites in Land Use 445 with data for both number of movie screens and number of seats, the 
average number of seats per movie screen was 230. For the eight sites in Land Use 444 with data 
for both number of movie screens and number of seats, the average number of seats per movie 
screen was 343.

The peak hour of the generator for multiplex movie theaters occurred during Friday and Saturday 
evenings between 6:00 p.m. and 10:00 p.m.

For additional information on multiplex movie theaters, refer to the ITE Informational Report,  
Trip Generation Characteristics of Traditional and Multiplex Movie Theaters.2

The sites were surveyed in the 1990s, the 2000s, and the 2010s in California, Connecticut, 
Georgia, Hawaii, New York, North Carolina, Ohio, Oregon, Pennsylvania, South Carolina, Texas, 
Virginia, and Wisconsin.

Source Numbers

418, 433, 443, 450, 451, 452, 453, 455, 456, 457, 458, 459, 513, 618, 959

2 Trip Generation Characteristics of Traditional and Multiplex Movie Theaters. Washington, DC, USA: Institute of Transportation 
Engineers, March 2001.

150 Trip Generation Manual 10th Edition • Volume 2: Data • Recreational (Land Uses 400–499)
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General Office Building
(710)

Vehicle Trip Ends vs: 1000 Sq. Ft. GFA
On a: Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 7 and 9 a.m.

Setting/Location: General Urban/Suburban
Number of Studies: 35

Avg. 1000 Sq. Ft. GFA: 117
Directional Distribution: 86% entering, 14% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GFA
Average Rate Range of Rates Standard Deviation

1.16 0.37 - 4.23 0.47

Data Plot and Equation

T 
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X = 1000 Sq. Ft. GFA

Study Site Average RateFitted Curve

Fitted Curve Equation: T = 0.94(X) + 26.49 R²= 0.85
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General Office Building
(710)

Vehicle Trip Ends vs: 1000 Sq. Ft. GFA
On a: Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.

Setting/Location: General Urban/Suburban
Number of Studies: 32

Avg. 1000 Sq. Ft. GFA: 114
Directional Distribution: 16% entering, 84% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GFA
Average Rate Range of Rates Standard Deviation

1.15 0.47 - 3.23 0.42

Data Plot and Equation

T 
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X = 1000 Sq. Ft. GFA

Study Site Average RateFitted Curve

Fitted Curve Equation: Ln(T) = 0.95 Ln(X) + 0.36 R²= 0.88
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Land Use: 710
General Office Building

Description

A general office building houses multiple tenants; it is a location where affairs of businesses, 
commercial or industrial organizations, or professional persons or firms are conducted. An office 
building or buildings may contain a mixture of tenants including professional services, insurance 
companies, investment brokers, and tenant services, such as a bank or savings and loan institution, 
a restaurant, or cafeteria and service retail facilities. A general office building with a gross floor 
area of 5,000 square feet or less is classified as a small office building (Land Use 712). Corporate 
headquarters building (Land Use 714), single tenant office building (Land Use 715), office park (Land 
Use 750), research and development center (Land Use 760), and business park (Land Use 770) are 
additional related uses.

If information is known about individual buildings, it is suggested that the general office building 
category be used rather than office parks when estimating trip generation for one or more office 
buildings in a single development. The office park category is more general and should be used 
when a breakdown of individual or different uses is not known. If the general office building 
category is used and if additional buildings, such as banks, restaurants, or retail stores are 
included in the development, the development should be treated as a multiuse project. On the 
other hand, if the office park category is used, internal trips are already reflected in the data and 
do not need to be considered.

When the buildings are interrelated (defined by shared parking facilities or the ability to easily walk 
between buildings) or house one tenant, it is suggested that the total area or employment of all 
the buildings be used for calculating the trip generation. When the individual buildings are isolated 
and not related to one another, it is suggested that trip generation be calculated for each building 
separately and then summed.

Additional Data

The average building occupancy varied considerably within the studies for which occupancy data 
were provided. The reported occupied gross floor area was 88 for general urban/suburban sites and 
96 percent for the center city core and dense multi-use urban sites.

Time-of-day distribution data for this land use for a weekday, Saturday, and Sunday are presented in 
Appendix A. For the 16 general urban/suburban sites with data, the overall highest vehicle volumes 
during the AM and PM on a weekday were counted between 7:30 and 8:30 a.m. and 4:30 and 5:30 
p.m., respectively.

For the three general urban/suburban sites with person trip data, the overall highest volumes during 
the AM and PM on a weekday were counted between 8:45 and 9:45 a.m. and 12:45 and 1:45 p.m., 
respectively. For the three dense multi-use urban sites with person trip data, the overall highest 
volumes during the AM and PM on a weekday were counted between 8:30 and 9:30 a.m. and 4:45 
and 5:45 p.m., respectively. For the four center city core sites with person trip data, the overall 
highest volumes during the AM and PM on a weekday were counted between 9:00 and 10:00 a.m. 
and 12:45 and 1:45 p.m., respectively.

1Trip Generation Manual 10th Edition • Volume 2: Data • Office (Land Uses 700–799)



The average numbers of person trips per vehicle trip at the eight center city core sites at which both 
person trip and vehicle trip data were collected were as follows:

• 2.76 during Weekday, Peak Hour of Adjacent Street Traffic, one hour between 7 and 9 a.m.

• 2.90 during Weekday, AM Peak Hour of Generator

• 2.91 during Weekday, Peak Hour of Adjacent Street Traffic, one hour between 4 and 6 p.m.

• 3.02 during Weekday, PM Peak Hour of Generator

The average numbers of person trips per vehicle trip at the 18 dense multi-use urban sites at which 
both person trip and vehicle trip data were collected were as follows:

• 1.47 during Weekday, Peak Hour of Adjacent Street Traffic, one hour between 7 and 9 a.m.

• 1.47 during Weekday, AM Peak Hour of Generator

• 1.46 during Weekday, Peak Hour of Adjacent Street Traffic, one hour between 4 and 6 p.m.

• 1.53 during Weekday, PM Peak Hour of Generator

The average numbers of person trips per vehicle trip at the 23 general urban/suburban sites at which 
both person trip and vehicle trip data were collected were as follows:

• 1.30 during Weekday, Peak Hour of Adjacent Street Traffic, one hour between 7 and 9 a.m.

• 1.34 during Weekday, AM Peak Hour of Generator

• 1.32 during Weekday, Peak Hour of Adjacent Street Traffic, one hour between 4 and 6 p.m.

• 1.41 during Weekday, PM Peak Hour of Generator

The sites were surveyed in the 1980s, the 1990s, the 2000s, and the 2010s in Alberta (CAN),  
California, Colorado, Connecticut, Georgia, Illinois, Indiana, Kansas, Kentucky, Maine, Maryland, 
Michigan, Minnesota, Missouri, Montana, New Hampshire, New Jersey, New York, Pennsylvania, 
Texas, Utah, Virginia, and Washington.

Source Numbers

161, 175, 183, 184, 185, 207, 212, 217, 247, 253, 257, 260, 262, 273, 279, 297, 298, 300, 301, 302, 
303, 304, 321, 322, 323, 324, 327, 404, 407, 408, 418, 419, 423, 562, 734, 850, 859, 862, 867, 869, 
883, 884, 890, 891, 904, 940, 944, 946, 964, 965, 972
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High-Turnover (Sit-Down) Restaurant
(932)

Vehicle Trip Ends vs: 1000 Sq. Ft. GFA
On a: Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 7 and 9 a.m.

Setting/Location: General Urban/Suburban
Number of Studies: 39

Avg. 1000 Sq. Ft. GFA: 5
Directional Distribution: 55% entering, 45% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GFA
Average Rate Range of Rates Standard Deviation

9.94 0.76 - 102.39 11.33

Data Plot and Equation
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Study Site Average Rate

Fitted Curve Equation: Not Given R²= ****
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High-Turnover (Sit-Down) Restaurant
(932)

Vehicle Trip Ends vs: 1000 Sq. Ft. GFA
On a: Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.

Setting/Location: General Urban/Suburban
Number of Studies: 107

Avg. 1000 Sq. Ft. GFA: 6
Directional Distribution: 62% entering, 38% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GFA
Average Rate Range of Rates Standard Deviation

9.77 0.92 - 62.00 7.37

Data Plot and Equation
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Study Site Average Rate

Fitted Curve Equation: Not Given R²= ****
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Land Use: 932
High-Turnover (Sit-Down) Restaurant

Description

This land use consists of sit-down, full-service eating establishments with typical duration of stay 
of approximately one hour. This type of restaurant is usually moderately priced and frequently 
belongs to a restaurant chain. Generally, these restaurants serve lunch and dinner; they may also 
be open for breakfast and are sometimes open 24 hours a day. These restaurants typically do not 
take reservations. Patrons commonly wait to be seated, are served by a waiter/waitress, order from 
menus and pay for their meal after they eat. Some facilities contained within this land use may also 
contain a bar area for serving food and alcoholic drinks. Fast casual restaurant (Land Use 930), 
quality restaurant (Land Use 931), fast-food restaurant without drive-through window (Land Use 
933), fast-food restaurant with drive-through window (Land Use 934), and fast-food restaurant with 
drive-through window and no indoor seating (Land Use 935) are related uses.

Additional Data

Users should exercise caution when applying statistics during the AM peak periods, as the 
sites contained in the database for this land use may or may not be open for breakfast. In 
cases where it was confirmed that the sites were not open for breakfast, data for the AM peak 
hour of the adjacent street traffic were removed from the database.

The outdoor seating area is not included in the overall gross floor area. Therefore, the number of 
seats may be a more reliable independent variable on which to establish trip generation rates for 
facilities having significant outdoor seating.

Time-of-day distribution data for this land use for a weekday, Saturday, and Sunday are presented in 
Appendix A. For the 38 general urban/suburban sites with data, the overall highest vehicle volumes 
during the AM and PM on a weekday were counted between 11:45 a.m. and 12:45 p.m. and 12:00 
and 1:00 p.m., respectively.

The sites were surveyed in the 1980s, the 1990s, the 2000s, and the 2010s in Alberta (CAN), 
California, Florida, Georgia, Indiana, Kentucky, Massachusetts, Minnesota, New Hampshire,  
New Jersey, New York, Ohio, Oklahoma, Oregon, Pennsylvania, South Dakota, Texas, Vermont, 
and Wisconsin.

Source Numbers

126, 269, 275, 280, 300, 301, 305, 338, 340, 341, 358, 384, 424, 432, 437, 438, 444, 507, 555, 577, 
589, 617, 618, 728, 868, 884, 885, 903, 927, 944, 961, 962, 977
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Queues

1470: Roeland Drive & Shawnee Mission Parkway 01/09/2019

Mission Gateway 7:30 am 10/04/2018 Future 2038 Synchro 10 Report

Olsson Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT SBR

Lane Group Flow (vph) 197 1875 28 37 3274 347 29 91 133 136 155

v/c Ratio 1.23 0.81 0.02 0.30 1.19 0.34 0.24 0.50 0.83 0.83 0.53

Control Delay 150.8 24.8 0.0 59.9 113.8 6.1 58.3 24.9 90.0 90.9 15.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 150.8 24.8 0.0 59.9 113.8 6.1 58.3 24.9 90.0 90.9 15.0

Queue Length 50th (ft) ~185 811 0 28 ~1212 50 22 9 107 110 0

Queue Length 95th (ft) m92 m538 m0 44 #1299 89 37 62 #212 125 50

Internal Link Dist (ft) 682 2401 499 330

Turn Bay Length (ft) 345 310 170 230 100 100 125

Base Capacity (vph) 160 2303 1583 125 2757 1011 125 188 165 167 295

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 1.23 0.81 0.02 0.30 1.19 0.34 0.23 0.48 0.81 0.81 0.53

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.



HCM Signalized Intersection Capacity Analysis

1470: Roeland Drive & Shawnee Mission Parkway 01/09/2019

Mission Gateway 7:30 am 10/04/2018 Future 2038 Synchro 10 Report

Olsson Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 171 1781 21 23 3110 295 18 11 67 199 25 129

Future Volume (vph) 171 1781 21 23 3110 295 18 11 67 199 25 129

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 5.5 4.0 4.5 5.5 5.5 4.5 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 1.00 *0.84 1.00 1.00 1.00 0.95 0.95 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.87 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 0.97 1.00

Satd. Flow (prot) 1770 3539 1583 1770 4694 1583 1770 1620 1681 1709 1583

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 0.97 1.00

Satd. Flow (perm) 1770 3539 1583 1770 4694 1583 1770 1620 1681 1709 1583

Peak-hour factor, PHF 0.87 0.95 0.75 0.63 0.95 0.85 0.63 0.95 0.85 0.87 0.63 0.83

Adj. Flow (vph) 197 1875 28 37 3274 347 29 12 79 229 40 155

RTOR Reduction (vph) 0 0 0 0 0 82 0 74 0 0 0 140

Lane Group Flow (vph) 197 1875 28 37 3274 265 29 17 0 133 136 15

Turn Type Prot NA Free Prot NA Perm Split NA Split NA Perm

Protected Phases 1 6 5 2 4 4 8 8

Permitted Phases Free 2 8

Actuated Green, G (s) 10.9 76.3 120.0 5.1 70.5 70.5 8.1 8.1 11.5 11.5 11.5

Effective Green, g (s) 10.9 76.3 120.0 5.1 70.5 70.5 8.1 8.1 11.5 11.5 11.5

Actuated g/C Ratio 0.09 0.64 1.00 0.04 0.59 0.59 0.07 0.07 0.10 0.10 0.10

Clearance Time (s) 4.5 5.5 4.5 5.5 5.5 4.5 4.5 4.5 4.5 4.5

Vehicle Extension (s) 1.5 2.0 1.5 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 160 2250 1583 75 2757 930 119 109 161 163 151

v/s Ratio Prot c0.11 0.53 0.02 c0.70 c0.02 0.01 0.08 c0.08

v/s Ratio Perm 0.02 0.17 0.01

v/c Ratio 1.23 0.83 0.02 0.49 1.19 0.29 0.24 0.16 0.83 0.83 0.10

Uniform Delay, d1 54.5 16.9 0.0 56.2 24.8 12.3 53.0 52.7 53.3 53.3 49.5

Progression Factor 0.88 1.41 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 109.2 0.4 0.0 1.9 88.3 0.8 0.4 0.2 26.8 28.0 0.1

Delay (s) 157.4 24.3 0.0 58.0 113.1 13.0 53.4 53.0 80.0 81.4 49.6

Level of Service F C A E F B D D F F D

Approach Delay (s) 36.4 103.0 53.1 69.3

Approach LOS D F D E

Intersection Summary

HCM 2000 Control Delay 77.6 HCM 2000 Level of Service E

HCM 2000 Volume to Capacity ratio 1.07

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 19.0

Intersection Capacity Utilization 94.5% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group



HCM 6th TWSC

2: Roeland Drive & Drive 1 12/27/2018

Mission Gateway 7:30 am 10/04/2018 Future 2038 Synchro 10 Report

Olsson Page 1

Intersection

Int Delay, s/veh 0.8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Vol, veh/h 0 0 0 29 0 0 0 435 42 0 324 0

Future Vol, veh/h 0 0 0 29 0 0 0 435 42 0 324 0

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None - - None - - None

Storage Length - - - 0 - - - - - - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 92 92 92 78 92 92 87 87 78 87 87 87

Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2

Mvmt Flow 0 0 0 37 0 0 0 500 54 0 372 0

 

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow All 899 926 372 899 - - 372 0 0 554 0 0

          Stage 1 372 372 - 527 - - - - - - - -

          Stage 2 527 554 - 372 - - - - - - - -

Critical Hdwy 7.12 6.52 6.22 7.12 - - 4.12 - - 4.12 - -

Critical Hdwy Stg 1 6.12 5.52 - 6.12 - - - - - - - -

Critical Hdwy Stg 2 6.12 5.52 - 6.12 - - - - - - - -

Follow-up Hdwy 3.518 4.018 3.318 3.518 - - 2.218 - - 2.218 - -

Pot Cap-1 Maneuver 260 269 674 260 0 0 1186 - - 1016 - -

          Stage 1 648 619 - 535 0 0 - - - - - -

          Stage 2 535 514 - 648 0 0 - - - - - -

Platoon blocked, % - - - - -

Mov Cap-1 Maneuver 260 269 674 260 - - 1186 - - 1016 - -

Mov Cap-2 Maneuver 260 269 - 260 - - - - - - - -

          Stage 1 648 619 - 535 - - - - - - - -

          Stage 2 535 514 - 648 - - - - - - - -

 

Approach EB WB NB SB

HCM Control Delay, s 0 21.1 0 0

HCM LOS A C

 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR

Capacity (veh/h) 1186 - - - 260 1016 - -

HCM Lane V/C Ratio - - - - 0.143 - - -

HCM Control Delay (s) 0 - - 0 21.1 0 - -

HCM Lane LOS A - - A C A - -

HCM 95th %tile Q(veh) 0 - - - 0.5 0 - -



Queues

3: Roe Avenue & Johnson Drive/Johnson Drive WB 12/27/2018

Mission Gateway 7:30 am 10/04/2018 Future 2038 Synchro 10 Report
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Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR

Lane Group Flow (vph) 236 455 52 448 178 1381 72 97 714 220

v/c Ratio 0.75 0.66 0.49 0.90 0.47 0.81 0.09 0.46 0.43 0.26

Control Delay 60.4 42.3 61.3 64.1 14.8 28.0 0.2 17.7 18.9 2.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 60.4 42.3 61.3 64.1 14.8 28.0 0.2 17.7 18.9 2.9

Queue Length 50th (ft) 77 142 33 147 48 398 0 25 153 0

Queue Length 95th (ft) #126 190 69 #231 54 468 0 50 201 34

Internal Link Dist (ft) 556 629 125 492

Turn Bay Length (ft) 245 130 150 25 150 250

Base Capacity (vph) 314 689 108 499 376 1699 845 229 1663 860

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.75 0.66 0.48 0.90 0.47 0.81 0.09 0.42 0.43 0.26

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 205 343 39 45 370 9 114 1188 53 83 671 191

Future Volume (vph) 205 343 39 45 370 9 114 1188 53 83 671 191

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 5.4 6.0 6.0

Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Frt 1.00 0.98 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3433 3468 1770 3506 1770 3539 1583 1770 3539 1583

Flt Permitted 0.95 1.00 0.95 1.00 0.31 1.00 1.00 0.09 1.00 1.00

Satd. Flow (perm) 3433 3468 1770 3506 570 3539 1583 164 3539 1583

Peak-hour factor, PHF 0.87 0.87 0.64 0.86 0.88 0.32 0.64 0.86 0.74 0.86 0.94 0.87

Adj. Flow (vph) 236 394 61 52 420 28 178 1381 72 97 714 220

RTOR Reduction (vph) 0 12 0 0 5 0 0 0 39 0 0 120

Lane Group Flow (vph) 236 443 0 52 443 0 178 1381 33 97 714 100

Turn Type Prot NA Prot NA pm+pt NA Perm pm+pt NA Perm

Protected Phases 1 6 5 2 7 4 3 8

Permitted Phases 4 4 8 8

Actuated Green, G (s) 9.2 19.5 4.9 15.2 52.1 45.8 45.8 51.7 45.3 45.3

Effective Green, g (s) 9.2 19.5 4.9 15.2 52.1 45.8 45.8 51.7 45.3 45.3

Actuated g/C Ratio 0.09 0.20 0.05 0.15 0.52 0.46 0.46 0.52 0.45 0.45

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 5.4 6.0 6.0

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) 315 676 86 532 372 1620 725 187 1603 717

v/s Ratio Prot c0.07 c0.13 0.03 c0.13 0.03 c0.39 c0.03 0.20

v/s Ratio Perm 0.22 0.02 0.23 0.06

v/c Ratio 0.75 0.66 0.60 0.83 0.48 0.85 0.05 0.52 0.45 0.14

Uniform Delay, d1 44.3 37.1 46.6 41.2 13.3 24.1 15.0 18.0 18.7 16.0

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 9.4 2.3 11.4 10.7 1.0 5.9 0.1 2.4 0.9 0.4

Delay (s) 53.7 39.4 58.0 51.9 14.3 30.0 15.1 20.4 19.6 16.4

Level of Service D D E D B C B C B B

Approach Delay (s) 44.3 52.5 27.6 19.0

Approach LOS D D C B

Intersection Summary

HCM 2000 Control Delay 31.5 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.82

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 24.0

Intersection Capacity Utilization 73.7% 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

Traffic Volume (veh/h) 205 343 39 45 370 9 114 1188 53 83 671 191

Future Volume (veh/h) 205 343 39 45 370 9 114 1188 53 83 671 191

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870

Adj Flow Rate, veh/h 236 394 61 52 420 28 178 1381 0 97 714 0

Peak Hour Factor 0.87 0.87 0.64 0.86 0.88 0.32 0.64 0.86 0.74 0.86 0.94 0.87

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 301 583 90 68 473 31 430 1716 232 1681

Arrive On Green 0.09 0.19 0.19 0.04 0.14 0.14 0.06 0.48 0.00 0.06 0.47 0.00

Sat Flow, veh/h 3456 3087 474 1781 3382 225 1781 3554 1585 1781 3554 1585

Grp Volume(v), veh/h 236 226 229 52 220 228 178 1381 0 97 714 0

Grp Sat Flow(s),veh/h/ln 1728 1777 1785 1781 1777 1830 1781 1777 1585 1781 1777 1585

Q Serve(g_s), s 6.7 11.8 12.0 2.9 12.2 12.2 5.2 32.9 0.0 2.7 13.3 0.0

Cycle Q Clear(g_c), s 6.7 11.8 12.0 2.9 12.2 12.2 5.2 32.9 0.0 2.7 13.3 0.0

Prop In Lane 1.00 0.27 1.00 0.12 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 301 336 337 68 249 256 430 1716 232 1681

V/C Ratio(X) 0.78 0.67 0.68 0.76 0.88 0.89 0.41 0.80 0.42 0.42

Avail Cap(c_a), veh/h 311 336 337 107 249 256 430 1716 286 1681

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00

Uniform Delay (d), s/veh 44.7 37.7 37.8 47.6 42.2 42.2 13.3 21.9 0.0 18.5 17.4 0.0

Incr Delay (d2), s/veh 12.0 5.2 5.5 16.1 29.1 29.5 0.6 4.1 0.0 1.2 0.8 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 3.3 5.6 5.7 1.6 7.3 7.6 2.0 13.7 0.0 1.1 5.3 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 56.8 42.8 43.2 63.7 71.3 71.7 13.9 26.0 0.0 19.7 18.2 0.0

LnGrp LOS E D D E E E B C B B

Approach Vol, veh/h 691 500 1559 A 811 A

Approach Delay, s/veh 47.7 70.7 24.6 18.4

Approach LOS D E C B

Timer - Assigned Phs 1 2 3 4 5 6 7 8

Phs Duration (G+Y+Rc), s 14.7 20.0 11.0 54.3 9.8 24.9 12.0 53.3

Change Period (Y+Rc), s 6.0 6.0 * 5.4 6.0 6.0 6.0 6.0 6.0

Max Green Setting (Gmax), s 9.0 14.0 * 8.6 45.0 6.0 17.0 6.0 47.0

Max Q Clear Time (g_c+I1), s 8.7 14.2 4.7 34.9 4.9 14.0 7.2 15.3

Green Ext Time (p_c), s 0.0 0.0 0.1 6.5 0.0 0.8 0.0 5.3

Intersection Summary

HCM 6th Ctrl Delay 34.1

HCM 6th LOS C

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.

Unsignalized Delay for [NBR, SBR] is excluded from calculations of the approach delay and intersection delay.
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT

Lane Group Flow (vph) 20 20 69 22 44 178 24 125

v/c Ratio 0.06 0.02 0.19 0.02 0.06 0.16 0.04 0.12

Control Delay 17.9 0.1 18.2 0.1 8.0 5.0 15.8 13.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 17.9 0.1 18.2 0.1 8.0 5.0 15.8 13.7

Queue Length 50th (ft) 2 0 8 0 4 7 2 10

Queue Length 95th (ft) 20 0 41 0 15 25 19 57

Internal Link Dist (ft) 773 54 238 267

Turn Bay Length (ft) 105 115 75

Base Capacity (vph) 646 1002 373 1024 727 1255 664 1019

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.03 0.02 0.18 0.02 0.06 0.14 0.04 0.12

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 18 0 12 54 0 17 29 55 72 19 86 11

Future Volume (vph) 18 0 12 54 0 17 29 55 72 19 86 11

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.4 5.4 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 0.85 1.00 0.92 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 1583 1770 1583 1770 1718 1770 1836

Flt Permitted 0.95 1.00 1.00 1.00 0.52 1.00 0.64 1.00

Satd. Flow (perm) 1770 1583 1863 1583 977 1718 1201 1836

Peak-hour factor, PHF 0.90 0.92 0.60 0.78 0.92 0.78 0.66 0.64 0.78 0.78 0.76 0.92

Adj. Flow (vph) 20 0 20 69 0 22 44 86 92 24 113 12

RTOR Reduction (vph) 0 19 0 0 20 0 0 43 0 0 5 0

Lane Group Flow (vph) 20 1 0 69 2 0 44 135 0 24 120 0

Turn Type Split NA Perm NA pm+pt NA Perm NA

Protected Phases 6 6 2 7 4 8

Permitted Phases 2 4 4 8

Actuated Green, G (s) 2.0 2.0 3.6 3.6 24.2 24.2 17.2 17.2

Effective Green, g (s) 2.0 2.0 3.6 3.6 24.2 24.2 17.2 17.2

Actuated g/C Ratio 0.04 0.04 0.08 0.08 0.54 0.54 0.38 0.38

Clearance Time (s) 5.0 5.0 5.4 5.4 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) 78 70 148 126 558 919 457 698

v/s Ratio Prot c0.01 0.00 0.00 0.00 c0.08 c0.07

v/s Ratio Perm c0.04 0.04 0.02

v/c Ratio 0.26 0.01 0.47 0.01 0.08 0.15 0.05 0.17

Uniform Delay, d1 20.9 20.7 19.9 19.2 5.3 5.3 8.8 9.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.7 0.1 2.3 0.0 0.1 0.1 0.0 0.1

Delay (s) 22.6 20.7 22.2 19.2 5.3 5.4 8.9 9.4

Level of Service C C C B A A A A

Approach Delay (s) 21.7 21.5 5.4 9.3

Approach LOS C C A A

Intersection Summary

HCM 2000 Control Delay 10.8 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.23

Actuated Cycle Length (s) 45.2 Sum of lost time (s) 20.4

Intersection Capacity Utilization 34.1% 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

Traffic Volume (veh/h) 18 0 12 54 0 17 29 55 72 19 86 11

Future Volume (veh/h) 18 0 12 54 0 17 29 55 72 19 86 11

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870

Adj Flow Rate, veh/h 20 0 20 69 0 22 44 86 92 24 113 12

Peak Hour Factor 0.90 0.92 0.60 0.78 0.92 0.78 0.66 0.64 0.78 0.78 0.76 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 99 0 88 182 0 162 470 319 341 428 296 31

Arrive On Green 0.06 0.00 0.06 0.10 0.00 0.10 0.06 0.39 0.39 0.18 0.18 0.18

Sat Flow, veh/h 1781 0 1585 1781 0 1585 1781 827 884 1206 1662 177

Grp Volume(v), veh/h 20 0 20 69 0 22 44 0 178 24 0 125

Grp Sat Flow(s),veh/h/ln 1781 0 1585 1781 0 1585 1781 0 1711 1206 0 1839

Q Serve(g_s), s 0.4 0.0 0.4 1.2 0.0 0.4 0.6 0.0 2.4 0.6 0.0 2.0

Cycle Q Clear(g_c), s 0.4 0.0 0.4 1.2 0.0 0.4 0.6 0.0 2.4 0.6 0.0 2.0

Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.52 1.00 0.10

Lane Grp Cap(c), veh/h 99 0 88 182 0 162 470 0 661 428 0 327

V/C Ratio(X) 0.20 0.00 0.23 0.38 0.00 0.14 0.09 0.00 0.27 0.06 0.00 0.38

Avail Cap(c_a), veh/h 633 0 564 348 0 310 732 0 1065 535 0 490

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 15.2 0.0 15.2 14.2 0.0 13.8 8.8 0.0 7.1 11.6 0.0 12.2

Incr Delay (d2), s/veh 1.0 0.0 1.3 1.3 0.0 0.4 0.1 0.0 0.2 0.1 0.0 0.7

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 0.1 0.0 0.1 0.4 0.0 0.1 0.2 0.0 0.6 0.1 0.0 0.7

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 16.2 0.0 16.5 15.5 0.0 14.2 8.9 0.0 7.3 11.7 0.0 13.0

LnGrp LOS B A B B A B A A A B A B

Approach Vol, veh/h 40 91 222 149

Approach Delay, s/veh 16.4 15.1 7.6 12.8

Approach LOS B B A B

Timer - Assigned Phs 2 4 6 7 8

Phs Duration (G+Y+Rc), s 8.8 18.0 6.9 7.0 11.0

Change Period (Y+Rc), s * 5.4 5.0 5.0 5.0 5.0

Max Green Setting (Gmax), s * 6.6 21.0 12.0 7.0 9.0

Max Q Clear Time (g_c+I1), s 3.2 4.4 2.4 2.6 4.0

Green Ext Time (p_c), s 0.1 0.9 0.0 0.0 0.3

Intersection Summary

HCM 6th Ctrl Delay 11.2

HCM 6th LOS B

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Intersection

Int Delay, s/veh 0

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Vol, veh/h 0 3 0 1355 734 21

Future Vol, veh/h 0 3 0 1355 734 21

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length - 0 - - - 100

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 92 78 92 92 85 78

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 0 4 0 1473 864 27

 

Major/Minor Minor2 Major1 Major2

Conflicting Flow All - 432 - 0 - 0

          Stage 1 - - - - - -

          Stage 2 - - - - - -

Critical Hdwy - 6.94 - - - -

Critical Hdwy Stg 1 - - - - - -

Critical Hdwy Stg 2 - - - - - -

Follow-up Hdwy - 3.32 - - - -

Pot Cap-1 Maneuver 0 572 0 - - -

          Stage 1 0 - 0 - - -

          Stage 2 0 - 0 - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - 572 - - - -

Mov Cap-2 Maneuver - - - - - -

          Stage 1 - - - - - -

          Stage 2 - - - - - -

 

Approach EB NB SB

HCM Control Delay, s 11.3 0 0

HCM LOS B

 

Minor Lane/Major Mvmt NBT EBLn1 SBT SBR

Capacity (veh/h) - 572 - -

HCM Lane V/C Ratio - 0.007 - -

HCM Control Delay (s) - 11.3 - -

HCM Lane LOS - B - -

HCM 95th %tile Q(veh) - 0 - -
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Intersection

Int Delay, s/veh 2.2

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Vol, veh/h 500 17 124 551 29 87

Future Vol, veh/h 500 17 124 551 29 87

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - Yield

Storage Length - - 150 - 100 0

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 96 96 86 86 92 92

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 521 18 144 641 32 95

 

Major/Minor Major1 Major2 Minor1

Conflicting Flow All 0 0 539 0 1139 530

          Stage 1 - - - - 530 -

          Stage 2 - - - - 609 -

Critical Hdwy - - 4.13 - 6.63 6.23

Critical Hdwy Stg 1 - - - - 5.43 -

Critical Hdwy Stg 2 - - - - 5.83 -

Follow-up Hdwy - - 2.219 - 3.519 3.319

Pot Cap-1 Maneuver - - 1027 - 208 548

          Stage 1 - - - - 589 -

          Stage 2 - - - - 506 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - 1027 - 179 548

Mov Cap-2 Maneuver - - - - 271 -

          Stage 1 - - - - 507 -

          Stage 2 - - - - 506 -

 

Approach EB WB NB

HCM Control Delay, s 0 1.7 14.7

HCM LOS B

 

Minor Lane/Major Mvmt NBLn1 NBLn2 EBT EBR WBL WBT

Capacity (veh/h) 271 548 - - 1027 -

HCM Lane V/C Ratio 0.116 0.173 - - 0.14 -

HCM Control Delay (s) 20 12.9 - - 9.1 -

HCM Lane LOS C B - - A -

HCM 95th %tile Q(veh) 0.4 0.6 - - 0.5 -
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Intersection

Int Delay, s/veh 3.6

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Vol, veh/h 159 19 217 217 19 167

Future Vol, veh/h 159 19 217 217 19 167

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length 0 0 - - 75 -

Veh in Median Storage, # 0 - 0 - - 0

Grade, % 0 - 0 - - 0

Peak Hour Factor 85 78 85 85 78 87

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 187 24 255 255 24 192

 

Major/Minor Minor1 Major1 Major2

Conflicting Flow All 623 383 0 0 510 0

          Stage 1 383 - - - - -

          Stage 2 240 - - - - -

Critical Hdwy 6.42 6.22 - - 4.12 -

Critical Hdwy Stg 1 5.42 - - - - -

Critical Hdwy Stg 2 5.42 - - - - -

Follow-up Hdwy 3.518 3.318 - - 2.218 -

Pot Cap-1 Maneuver 450 664 - - 1055 -

          Stage 1 689 - - - - -

          Stage 2 800 - - - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 440 664 - - 1055 -

Mov Cap-2 Maneuver 527 - - - - -

          Stage 1 673 - - - - -

          Stage 2 800 - - - - -

 

Approach WB NB SB

HCM Control Delay, s 14.9 0 1

HCM LOS B

 

Minor Lane/Major Mvmt NBT NBRWBLn1WBLn2 SBL SBT

Capacity (veh/h) - - 527 664 1055 -

HCM Lane V/C Ratio - - 0.355 0.037 0.023 -

HCM Control Delay (s) - - 15.5 10.6 8.5 -

HCM Lane LOS - - C B A -

HCM 95th %tile Q(veh) - - 1.6 0.1 0.1 -
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Intersection

Int Delay, s/veh 0.2

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Vol, veh/h 0 27 0 1355 716 21

Future Vol, veh/h 0 27 0 1355 716 21

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length - 0 - - - 100

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 92 78 78 92 85 78

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 0 35 0 1473 842 27

 

Major/Minor Minor2 Major1 Major2

Conflicting Flow All - 421 - 0 - 0

          Stage 1 - - - - - -

          Stage 2 - - - - - -

Critical Hdwy - 6.94 - - - -

Critical Hdwy Stg 1 - - - - - -

Critical Hdwy Stg 2 - - - - - -

Follow-up Hdwy - 3.32 - - - -

Pot Cap-1 Maneuver 0 581 0 - - -

          Stage 1 0 - 0 - - -

          Stage 2 0 - 0 - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - 581 - - - -

Mov Cap-2 Maneuver - - - - - -

          Stage 1 - - - - - -

          Stage 2 - - - - - -

 

Approach EB NB SB

HCM Control Delay, s 11.6 0 0

HCM LOS B

 

Minor Lane/Major Mvmt NBT EBLn1 SBT SBR

Capacity (veh/h) - 581 - -

HCM Lane V/C Ratio - 0.06 - -

HCM Control Delay (s) - 11.6 - -

HCM Lane LOS - B - -

HCM 95th %tile Q(veh) - 0.2 - -
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBT

Lane Group Flow (vph) 8 493 70 56 577 4 94 44 72

v/c Ratio 0.02 0.47 0.07 0.10 0.49 0.00 0.27 0.10 0.28

Control Delay 6.5 15.8 0.1 6.9 12.0 0.0 22.1 9.4 23.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 6.5 15.8 0.1 6.9 12.0 0.0 22.1 9.4 23.7

Queue Length 50th (ft) 1 163 0 9 134 0 26 1 16

Queue Length 95th (ft) 2 264 0 22 318 0 40 18 45

Internal Link Dist (ft) 180 464 267 783

Turn Bay Length (ft) 100 100 130 100

Base Capacity (vph) 543 1487 1293 557 1487 1293 365 721 328

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.01 0.33 0.05 0.10 0.39 0.00 0.26 0.06 0.22

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 2 473 47 48 531 1 47 3 38 6 23 21

Future Volume (vph) 2 473 47 48 531 1 47 3 38 6 23 21

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

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 1.00 0.85 1.00 0.86 0.95

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.99

Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 1770 1609 1750

Flt Permitted 0.35 1.00 1.00 0.34 1.00 1.00 0.53 1.00 0.93

Satd. Flow (perm) 656 1863 1583 640 1863 1583 983 1609 1644

Peak-hour factor, PHF 0.25 0.96 0.67 0.86 0.92 0.25 0.50 0.75 0.95 0.50 0.72 0.75

Adj. Flow (vph) 8 493 70 56 577 4 94 4 40 12 32 28

RTOR Reduction (vph) 0 0 36 0 0 2 0 31 0 0 26 0

Lane Group Flow (vph) 8 493 34 56 577 2 94 13 0 0 46 0

Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm NA

Protected Phases 1 6 5 2 7 4 8

Permitted Phases 6 6 2 2 4 8

Actuated Green, G (s) 32.1 31.3 31.3 37.1 33.8 33.8 14.2 14.2 3.9

Effective Green, g (s) 32.1 31.3 31.3 37.1 33.8 33.8 14.2 14.2 3.9

Actuated g/C Ratio 0.50 0.49 0.49 0.58 0.53 0.53 0.22 0.22 0.06

Clearance Time (s) 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

Lane Grp Cap (vph) 344 913 776 430 986 838 284 358 100

v/s Ratio Prot 0.00 0.26 c0.01 c0.31 c0.03 0.01

v/s Ratio Perm 0.01 0.02 0.07 0.00 c0.05 0.03

v/c Ratio 0.02 0.54 0.04 0.13 0.59 0.00 0.33 0.04 0.46

Uniform Delay, d1 8.3 11.3 8.5 6.6 10.2 7.1 20.6 19.4 28.9

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.0 0.6 0.0 0.1 0.9 0.0 0.7 0.0 3.3

Delay (s) 8.3 11.9 8.5 6.7 11.1 7.1 21.2 19.5 32.2

Level of Service A B A A B A C B C

Approach Delay (s) 11.4 10.7 20.7 32.2

Approach LOS B B C C

Intersection Summary

HCM 2000 Control Delay 13.1 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.56

Actuated Cycle Length (s) 63.8 Sum of lost time (s) 20.0

Intersection Capacity Utilization 54.7% 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

Traffic Volume (veh/h) 2 473 47 48 531 1 47 3 38 6 23 21

Future Volume (veh/h) 2 473 47 48 531 1 47 3 38 6 23 21

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870

Adj Flow Rate, veh/h 8 493 70 56 577 4 94 4 40 12 32 28

Peak Hour Factor 0.25 0.96 0.67 0.86 0.92 0.25 0.50 0.75 0.95 0.50 0.72 0.75

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 279 652 553 358 750 636 514 42 416 102 82 63

Arrive On Green 0.01 0.35 0.35 0.06 0.40 0.40 0.09 0.28 0.28 0.10 0.10 0.10

Sat Flow, veh/h 1781 1870 1585 1781 1870 1585 1781 146 1461 182 848 655

Grp Volume(v), veh/h 8 493 70 56 577 4 94 0 44 72 0 0

Grp Sat Flow(s),veh/h/ln 1781 1870 1585 1781 1870 1585 1781 0 1607 1685 0 0

Q Serve(g_s), s 0.1 11.6 1.5 0.9 13.3 0.1 2.1 0.0 1.0 0.3 0.0 0.0

Cycle Q Clear(g_c), s 0.1 11.6 1.5 0.9 13.3 0.1 2.1 0.0 1.0 1.9 0.0 0.0

Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.91 0.17 0.39

Lane Grp Cap(c), veh/h 279 652 553 358 750 636 514 0 458 247 0 0

V/C Ratio(X) 0.03 0.76 0.13 0.16 0.77 0.01 0.18 0.00 0.10 0.29 0.00 0.00

Avail Cap(c_a), veh/h 507 1768 1499 493 1768 1499 609 0 679 387 0 0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 11.3 14.3 11.0 10.3 12.9 8.9 15.8 0.0 13.1 21.2 0.0 0.0

Incr Delay (d2), s/veh 0.0 1.8 0.1 0.2 1.7 0.0 0.2 0.0 0.1 0.6 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 0.1 4.4 0.5 0.3 4.8 0.0 0.8 0.0 0.3 0.8 0.0 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 11.4 16.1 11.1 10.5 14.6 8.9 16.0 0.0 13.2 21.8 0.0 0.0

LnGrp LOS B B B B B A B A B C A A

Approach Vol, veh/h 571 637 138 72

Approach Delay, s/veh 15.5 14.2 15.1 21.8

Approach LOS B B B C

Timer - Assigned Phs 1 2 4 5 6 7 8

Phs Duration (G+Y+Rc), s 5.6 24.9 19.2 8.2 22.3 9.4 9.8

Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Max Green Setting (Gmax), s 7.0 47.0 21.0 7.0 47.0 7.0 9.0

Max Q Clear Time (g_c+I1), s 2.1 15.3 3.0 2.9 13.6 4.1 3.9

Green Ext Time (p_c), s 0.0 4.3 0.1 0.0 3.7 0.0 0.1

Intersection Summary

HCM 6th Ctrl Delay 15.2

HCM 6th LOS B



Queues

1470: Roeland Drive & Shawnee Mission Parkway 12/27/2018

Mission Gateway 7:30 am 10/04/2018 Future 2038 Synchro 10 Report

Olsson Page 15

Lane Group EBL EBT EBR WBL WBT NBT SBL SBT SBR

Lane Group Flow (vph) 197 1875 28 37 3621 120 133 136 155

v/c Ratio 0.92 0.87 0.02 0.21 1.43 0.68 0.76 0.76 0.51

Control Delay 46.1 47.6 0.0 51.3 222.0 47.7 78.8 79.1 13.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 46.1 47.6 0.0 51.3 222.0 47.7 78.8 79.1 13.9

Queue Length 50th (ft) 163 816 0 26 ~1526 44 106 108 0

Queue Length 95th (ft) m114 m541 m0 41 #1608 #128 #189 122 49

Internal Link Dist (ft) 682 2401 499 330

Turn Bay Length (ft) 345 310 170 100 125

Base Capacity (vph) 218 2155 1583 213 2531 176 189 192 315

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.90 0.87 0.02 0.17 1.43 0.68 0.70 0.71 0.49

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 171 1781 21 23 3110 295 18 11 67 199 25 129

Future Volume (vph) 171 1781 21 23 3110 295 18 11 67 199 25 129

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 5.5 4.0 4.5 5.5 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 1.00 *0.84 1.00 0.95 0.95 1.00

Frt 1.00 1.00 0.85 1.00 0.99 0.91 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.99 0.95 0.97 1.00

Satd. Flow (prot) 1770 3539 1583 1770 4627 1677 1681 1709 1583

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.99 0.95 0.97 1.00

Satd. Flow (perm) 1770 3539 1583 1770 4627 1677 1681 1709 1583

Peak-hour factor, PHF 0.87 0.95 0.75 0.63 0.95 0.85 0.63 0.95 0.85 0.87 0.63 0.83

Adj. Flow (vph) 197 1875 28 37 3274 347 29 12 79 229 40 155

RTOR Reduction (vph) 0 0 0 0 10 0 0 58 0 0 0 139

Lane Group Flow (vph) 197 1875 28 37 3611 0 0 62 0 133 136 16

Turn Type Prot NA Free Prot NA Split NA Split NA Perm

Protected Phases 1 6 5 2 4 4 8 8

Permitted Phases Free 8

Actuated Green, G (s) 14.6 71.3 120.0 8.7 65.4 8.5 12.5 12.5 12.5

Effective Green, g (s) 14.6 71.3 120.0 8.7 65.4 8.5 12.5 12.5 12.5

Actuated g/C Ratio 0.12 0.59 1.00 0.07 0.55 0.07 0.10 0.10 0.10

Clearance Time (s) 4.5 5.5 4.5 5.5 4.5 4.5 4.5 4.5

Vehicle Extension (s) 1.5 2.0 1.5 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 215 2102 1583 128 2521 118 175 178 164

v/s Ratio Prot 0.11 c0.53 0.02 c0.78 c0.04 0.08 c0.08

v/s Ratio Perm 0.02 0.01

v/c Ratio 0.92 0.89 0.02 0.29 1.43 0.53 0.76 0.76 0.10

Uniform Delay, d1 52.1 21.0 0.0 52.7 27.3 53.8 52.3 52.3 48.6

Progression Factor 0.71 2.24 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 6.0 0.6 0.0 0.5 197.0 2.0 15.9 15.9 0.1

Delay (s) 42.9 47.7 0.0 53.2 224.3 55.8 68.2 68.3 48.7

Level of Service D D A D F E E E D

Approach Delay (s) 46.6 222.6 55.8 61.1

Approach LOS D F E E

Intersection Summary

HCM 2000 Control Delay 149.9 HCM 2000 Level of Service F

HCM 2000 Volume to Capacity ratio 1.21

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 19.0

Intersection Capacity Utilization 101.0% ICU Level of Service G

Analysis Period (min) 15

c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT SBR

Lane Group Flow (vph) 279 2200 136 32 2954 280 88 64 151 155 252

v/c Ratio 1.03 0.98 0.09 0.26 1.00 0.28 0.71 0.48 0.81 0.81 0.87

Control Delay 91.7 31.9 0.0 58.6 42.0 5.1 84.6 60.4 82.5 81.4 52.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 91.7 31.9 0.0 58.6 42.0 5.1 84.6 60.4 82.5 81.4 52.9

Queue Length 50th (ft) ~122 ~1029 0 24 ~887 32 68 43 121 124 94

Queue Length 95th (ft) m69 m521 m0 47 #973 54 #113 69 #214 #176 #221

Internal Link Dist (ft) 682 2401 499 332

Turn Bay Length (ft) 345 310 170 230 100 125

Base Capacity (vph) 271 2240 1583 125 2955 998 125 134 203 209 305

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 1.03 0.98 0.09 0.26 1.00 0.28 0.70 0.48 0.74 0.74 0.83

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 243 2068 103 24 2806 221 68 37 7 193 66 222

Future Volume (vph) 243 2068 103 24 2806 221 68 37 7 193 66 222

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 5.5 4.0 4.5 5.5 5.5 4.5 4.5 4.5 4.5 4.5

Lane Util. Factor 0.97 0.95 1.00 1.00 0.91 1.00 1.00 1.00 0.95 0.95 1.00

Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00

Satd. Flow (prot) 3433 3539 1583 1770 5085 1583 1770 1810 1681 1730 1583

Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 0.95 0.98 1.00

Satd. Flow (perm) 3433 3539 1583 1770 5085 1583 1770 1810 1681 1730 1583

Peak-hour factor, PHF 0.87 0.94 0.76 0.75 0.95 0.79 0.77 0.71 0.58 0.87 0.79 0.88

Adj. Flow (vph) 279 2200 136 32 2954 280 88 52 12 222 84 252

RTOR Reduction (vph) 0 0 0 0 0 80 0 7 0 0 0 116

Lane Group Flow (vph) 279 2200 136 32 2954 200 88 57 0 151 155 136

Turn Type Prot NA Free Prot NA Perm Split NA Split NA Perm

Protected Phases 1 6 5 2 4 4 8 8

Permitted Phases Free 2 8

Actuated Green, G (s) 11.3 74.2 120.0 5.1 68.0 68.0 8.4 8.4 13.3 13.3 13.3

Effective Green, g (s) 11.3 74.2 120.0 5.1 68.0 68.0 8.4 8.4 13.3 13.3 13.3

Actuated g/C Ratio 0.09 0.62 1.00 0.04 0.57 0.57 0.07 0.07 0.11 0.11 0.11

Clearance Time (s) 4.5 5.5 4.5 5.5 5.5 4.5 4.5 4.5 4.5 4.5

Vehicle Extension (s) 1.5 2.0 1.5 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 323 2188 1583 75 2881 897 123 126 186 191 175

v/s Ratio Prot c0.08 c0.62 0.02 0.58 c0.05 0.03 c0.09 0.09

v/s Ratio Perm 0.09 0.13 0.09

v/c Ratio 0.86 1.01 0.09 0.43 1.03 0.22 0.72 0.46 0.81 0.81 0.78

Uniform Delay, d1 53.6 22.9 0.0 56.0 26.0 12.9 54.6 53.6 52.1 52.1 51.9

Progression Factor 1.29 1.32 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 2.3 7.2 0.0 1.4 23.6 0.6 15.1 1.0 21.8 21.3 17.9

Delay (s) 71.3 37.3 0.0 57.4 49.6 13.5 69.8 54.6 74.0 73.5 69.8

Level of Service E D A E D B E D E E E

Approach Delay (s) 39.0 46.6 63.4 71.9

Approach LOS D D E E

Intersection Summary

HCM 2000 Control Delay 46.1 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.97

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 19.0

Intersection Capacity Utilization 89.7% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group
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Intersection

Int Delay, s/veh 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Vol, veh/h 0 0 0 33 0 0 0 458 38 0 440 0

Future Vol, veh/h 0 0 0 33 0 0 0 458 38 0 440 0

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None - - None - - None

Storage Length - - - - - - - - 150 - - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 92 92 92 78 92 92 87 87 78 87 87 87

Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2

Mvmt Flow 0 0 0 42 0 0 0 526 49 0 506 0

 

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow All 1057 1081 506 1032 1032 526 506 0 0 575 0 0

          Stage 1 506 506 - 526 526 - - - - - - -

          Stage 2 551 575 - 506 506 - - - - - - -

Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -

Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -

Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -

Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -

Pot Cap-1 Maneuver 203 218 566 211 233 552 1059 - - 998 - -

          Stage 1 549 540 - 535 529 - - - - - - -

          Stage 2 519 503 - 549 540 - - - - - - -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 203 218 566 211 233 552 1059 - - 998 - -

Mov Cap-2 Maneuver 203 218 - 211 233 - - - - - - -

          Stage 1 549 540 - 535 529 - - - - - - -

          Stage 2 519 503 - 549 540 - - - - - - -

 

Approach EB WB NB SB

HCM Control Delay, s 0 26.3 0 0

HCM LOS A D

 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR

Capacity (veh/h) 1059 - - - 211 998 - -

HCM Lane V/C Ratio - - - - 0.201 - - -

HCM Control Delay (s) 0 - - 0 26.3 0 - -

HCM Lane LOS A - - A D A - -

HCM 95th %tile Q(veh) 0 - - - 0.7 0 - -
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Lane Group EBL EBT WBL WBT NBL NBT NBR SBL SBT SBR

Lane Group Flow (vph) 386 683 96 639 177 1058 72 79 646 361

v/c Ratio 0.82 0.77 0.70 0.94 0.55 0.79 0.10 0.39 0.50 0.46

Control Delay 57.0 40.5 71.0 63.3 23.5 33.6 0.3 19.6 26.1 5.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 57.0 40.5 71.0 63.3 23.5 33.6 0.3 19.6 26.1 5.8

Queue Length 50th (ft) 124 206 61 212 62 324 0 26 164 14

Queue Length 95th (ft) 144 274 #102 #300 83 377 0 41 199 70

Internal Link Dist (ft) 556 629 141 492

Turn Bay Length (ft) 245 130 150 25 150 250

Base Capacity (vph) 482 883 142 679 322 1346 703 216 1309 791

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.80 0.77 0.68 0.94 0.55 0.79 0.10 0.37 0.49 0.46

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.



HCM Signalized Intersection Capacity Analysis

3: Roe Avenue & Johnson Drive/Johnson Drive WB 12/27/2018

Mission Gateway 5:00 pm 10/04/2018 Future 2038 Synchro 10 Report

Olsson Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 293 519 95 73 515 25 133 899 52 58 543 318

Future Volume (vph) 293 519 95 73 515 25 133 899 52 58 543 318

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Lane Util. Factor 0.97 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00

Frt 1.00 0.97 1.00 0.99 1.00 1.00 0.85 1.00 1.00 0.85

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 3433 3447 1770 3506 1770 3539 1583 1770 3539 1583

Flt Permitted 0.95 1.00 0.95 1.00 0.31 1.00 1.00 0.11 1.00 1.00

Satd. Flow (perm) 3433 3447 1770 3506 575 3539 1583 203 3539 1583

Peak-hour factor, PHF 0.76 0.92 0.80 0.76 0.86 0.63 0.75 0.85 0.72 0.73 0.84 0.88

Adj. Flow (vph) 386 564 119 96 599 40 177 1058 72 79 646 361

RTOR Reduction (vph) 0 18 0 0 5 0 0 0 46 0 0 206

Lane Group Flow (vph) 386 665 0 96 634 0 177 1058 26 79 646 155

Turn Type Prot NA Prot NA pm+pt NA Perm pm+pt NA Perm

Protected Phases 1 6 5 2 7 4 3 8

Permitted Phases 4 4 8 8

Actuated Green, G (s) 13.8 25.1 7.9 19.2 43.1 36.8 36.8 42.9 36.7 36.7

Effective Green, g (s) 13.8 25.1 7.9 19.2 43.1 36.8 36.8 42.9 36.7 36.7

Actuated g/C Ratio 0.14 0.25 0.08 0.19 0.43 0.37 0.37 0.43 0.37 0.37

Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

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) 473 865 139 673 323 1302 582 184 1298 580

v/s Ratio Prot c0.11 c0.19 0.05 c0.18 c0.03 c0.30 0.03 0.18

v/s Ratio Perm 0.20 0.02 0.16 0.10

v/c Ratio 0.82 0.77 0.69 0.94 0.55 0.81 0.05 0.43 0.50 0.27

Uniform Delay, d1 41.9 34.8 44.9 39.9 18.5 28.5 20.3 20.0 24.5 22.2

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 10.4 4.2 13.8 21.6 1.9 5.6 0.1 1.6 1.4 1.1

Delay (s) 52.3 38.9 58.6 61.4 20.4 34.1 20.5 21.6 25.9 23.3

Level of Service D D E E C C C C C C

Approach Delay (s) 43.7 61.1 31.5 24.7

Approach LOS D E C C

Intersection Summary

HCM 2000 Control Delay 38.0 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.83

Actuated Cycle Length (s) 100.0 Sum of lost time (s) 24.0

Intersection Capacity Utilization 72.4% 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

Traffic Volume (veh/h) 293 519 95 73 515 25 133 899 52 58 543 318

Future Volume (veh/h) 293 519 95 73 515 25 133 899 52 58 543 318

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870

Adj Flow Rate, veh/h 386 564 119 96 599 40 177 1058 0 79 646 0

Peak Hour Factor 0.76 0.92 0.80 0.76 0.86 0.63 0.75 0.85 0.72 0.73 0.84 0.88

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 453 739 155 121 642 43 368 1382 230 1347

Arrive On Green 0.13 0.25 0.25 0.07 0.19 0.19 0.06 0.39 0.00 0.05 0.38 0.00

Sat Flow, veh/h 3456 2922 615 1781 3381 225 1781 3554 1585 1781 3554 1585

Grp Volume(v), veh/h 386 342 341 96 314 325 177 1058 0 79 646 0

Grp Sat Flow(s),veh/h/ln 1728 1777 1760 1781 1777 1830 1781 1777 1585 1781 1777 1585

Q Serve(g_s), s 10.9 17.8 17.9 5.3 17.4 17.5 6.0 25.9 0.0 2.7 13.8 0.0

Cycle Q Clear(g_c), s 10.9 17.8 17.9 5.3 17.4 17.5 6.0 25.9 0.0 2.7 13.8 0.0

Prop In Lane 1.00 0.35 1.00 0.12 1.00 1.00 1.00 1.00

Lane Grp Cap(c), veh/h 453 449 445 121 338 348 368 1382 230 1347

V/C Ratio(X) 0.85 0.76 0.77 0.79 0.93 0.93 0.48 0.77 0.34 0.48

Avail Cap(c_a), veh/h 484 449 445 143 338 348 368 1382 284 1347

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00

Uniform Delay (d), s/veh 42.5 34.6 34.6 45.9 39.9 39.9 19.0 26.6 0.0 20.7 23.6 0.0

Incr Delay (d2), s/veh 13.1 7.5 7.8 22.2 31.8 31.7 1.0 4.1 0.0 0.9 1.2 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 5.4 8.5 8.5 3.1 10.5 10.8 2.5 11.2 0.0 1.1 5.8 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 55.6 42.1 42.4 68.1 71.6 71.6 20.0 30.7 0.0 21.6 24.8 0.0

LnGrp LOS E D D E E E B C C C

Approach Vol, veh/h 1069 735 1235 A 725 A

Approach Delay, s/veh 47.1 71.1 29.1 24.4

Approach LOS D E C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8

Phs Duration (G+Y+Rc), s 19.1 25.0 11.0 44.9 12.8 31.3 12.0 43.9

Change Period (Y+Rc), s 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0

Max Green Setting (Gmax), s 14.0 19.0 8.0 35.0 8.0 25.0 6.0 37.0

Max Q Clear Time (g_c+I1), s 12.9 19.5 4.7 27.9 7.3 19.9 8.0 15.8

Green Ext Time (p_c), s 0.2 0.0 0.0 3.9 0.0 1.9 0.0 4.3

Intersection Summary

HCM 6th Ctrl Delay 41.5

HCM 6th LOS D

Notes

Unsignalized Delay for [NBR, SBR] is excluded from calculations of the approach delay and intersection delay.
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Lane Group EBL EBT WBL WBT NBL NBT SBL SBT

Lane Group Flow (vph) 81 105 103 22 56 254 23 149

v/c Ratio 0.24 0.13 0.40 0.03 0.11 0.31 0.06 0.23

Control Delay 19.0 0.3 26.5 0.1 11.0 9.0 18.2 15.3

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 19.0 0.3 26.5 0.1 11.0 9.0 18.2 15.3

Queue Length 50th (ft) 15 0 20 0 9 31 4 20

Queue Length 95th (ft) 52 0 #62 0 20 45 20 61

Internal Link Dist (ft) 773 153 238 267

Turn Bay Length (ft) 105 115 75

Base Capacity (vph) 553 931 256 834 526 1054 410 672

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.15 0.11 0.40 0.03 0.11 0.24 0.06 0.22

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 73 0 63 80 0 17 37 91 87 18 78 42

Future Volume (vph) 73 0 63 80 0 17 37 91 87 18 78 42

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 5.0 5.0 5.4 5.4 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 1.00 0.85 1.00 0.93 1.00 0.95

Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1583 1770 1583 1770 1740 1770 1776

Flt Permitted 0.95 1.00 0.80 1.00 0.48 1.00 0.60 1.00

Satd. Flow (perm) 1770 1583 1490 1583 893 1740 1121 1776

Peak-hour factor, PHF 0.90 0.92 0.60 0.78 0.92 0.78 0.66 0.64 0.78 0.78 0.76 0.92

Adj. Flow (vph) 81 0 105 103 0 22 56 142 112 23 103 46

RTOR Reduction (vph) 0 92 0 0 20 0 0 47 0 0 25 0

Lane Group Flow (vph) 81 13 0 103 2 0 56 207 0 23 124 0

Turn Type Split NA Perm NA pm+pt NA Perm NA

Protected Phases 6 6 2 7 4 8

Permitted Phases 2 4 4 8

Actuated Green, G (s) 6.0 6.0 5.0 5.0 20.3 20.3 13.1 13.1

Effective Green, g (s) 6.0 6.0 5.0 5.0 20.3 20.3 13.1 13.1

Actuated g/C Ratio 0.13 0.13 0.11 0.11 0.43 0.43 0.28 0.28

Clearance Time (s) 5.0 5.0 5.4 5.4 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) 227 203 159 169 429 756 314 498

v/s Ratio Prot c0.05 0.01 0.00 0.01 c0.12 0.07

v/s Ratio Perm c0.07 0.05 0.02

v/c Ratio 0.36 0.07 0.65 0.01 0.13 0.27 0.07 0.25

Uniform Delay, d1 18.6 17.9 20.0 18.6 8.0 8.5 12.3 13.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.0 0.1 8.8 0.0 0.1 0.2 0.1 0.3

Delay (s) 19.6 18.0 28.8 18.7 8.1 8.7 12.4 13.3

Level of Service B B C B A A B B

Approach Delay (s) 18.7 27.0 8.6 13.1

Approach LOS B C A B

Intersection Summary

HCM 2000 Control Delay 14.8 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.41

Actuated Cycle Length (s) 46.7 Sum of lost time (s) 20.4

Intersection Capacity Utilization 34.7% 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

Traffic Volume (veh/h) 73 0 63 80 0 17 37 91 87 18 78 42

Future Volume (veh/h) 73 0 63 80 0 17 37 91 87 18 78 42

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870

Adj Flow Rate, veh/h 81 0 105 103 0 22 56 142 112 23 103 46

Peak Hour Factor 0.90 0.92 0.60 0.78 0.92 0.78 0.66 0.64 0.78 0.78 0.76 0.92

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 239 0 212 204 0 182 406 343 271 360 190 85

Arrive On Green 0.13 0.00 0.13 0.11 0.00 0.11 0.07 0.35 0.35 0.15 0.15 0.15

Sat Flow, veh/h 1781 0 1585 1781 0 1585 1781 969 764 1126 1225 547

Grp Volume(v), veh/h 81 0 105 103 0 22 56 0 254 23 0 149

Grp Sat Flow(s),veh/h/ln 1781 0 1585 1781 0 1585 1781 0 1733 1126 0 1772

Q Serve(g_s), s 1.6 0.0 2.4 2.1 0.0 0.5 0.9 0.0 4.3 0.7 0.0 3.0

Cycle Q Clear(g_c), s 1.6 0.0 2.4 2.1 0.0 0.5 0.9 0.0 4.3 0.7 0.0 3.0

Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.44 1.00 0.31

Lane Grp Cap(c), veh/h 239 0 212 204 0 182 406 0 613 360 0 274

V/C Ratio(X) 0.34 0.00 0.49 0.50 0.00 0.12 0.14 0.00 0.41 0.06 0.00 0.54

Avail Cap(c_a), veh/h 552 0 491 303 0 270 603 0 939 447 0 412

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00

Uniform Delay (d), s/veh 15.2 0.0 15.6 16.1 0.0 15.4 10.8 0.0 9.5 14.1 0.0 15.1

Incr Delay (d2), s/veh 0.8 0.0 1.8 1.9 0.0 0.3 0.2 0.0 0.4 0.1 0.0 1.7

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 0.5 0.0 0.7 0.8 0.0 0.1 0.3 0.0 1.3 0.2 0.0 1.1

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 16.1 0.0 17.3 18.0 0.0 15.7 11.0 0.0 9.9 14.2 0.0 16.8

LnGrp LOS B A B B A B B A A B A B

Approach Vol, veh/h 186 125 310 172

Approach Delay, s/veh 16.8 17.6 10.1 16.4

Approach LOS B B B B

Timer - Assigned Phs 2 4 6 7 8

Phs Duration (G+Y+Rc), s 9.8 18.7 10.2 7.7 11.0

Change Period (Y+Rc), s * 5.4 5.0 5.0 5.0 5.0

Max Green Setting (Gmax), s * 6.6 21.0 12.0 7.0 9.0

Max Q Clear Time (g_c+I1), s 4.1 6.3 4.4 2.9 5.0

Green Ext Time (p_c), s 0.1 1.3 0.4 0.0 0.3

Intersection Summary

HCM 6th Ctrl Delay 14.2

HCM 6th LOS B

Notes

* HCM 6th computational engine requires equal clearance times for the phases crossing the barrier.
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Intersection

Int Delay, s/veh 0

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Vol, veh/h 0 3 0 1084 692 19

Future Vol, veh/h 0 3 0 1084 692 19

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length - 0 - - - 100

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 92 78 92 92 85 78

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 0 4 0 1178 814 24

 

Major/Minor Minor2 Major1 Major2

Conflicting Flow All - 407 - 0 - 0

          Stage 1 - - - - - -

          Stage 2 - - - - - -

Critical Hdwy - 6.94 - - - -

Critical Hdwy Stg 1 - - - - - -

Critical Hdwy Stg 2 - - - - - -

Follow-up Hdwy - 3.32 - - - -

Pot Cap-1 Maneuver 0 593 0 - - -

          Stage 1 0 - 0 - - -

          Stage 2 0 - 0 - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - 593 - - - -

Mov Cap-2 Maneuver - - - - - -

          Stage 1 - - - - - -

          Stage 2 - - - - - -

 

Approach EB NB SB

HCM Control Delay, s 11.1 0 0

HCM LOS B

 

Minor Lane/Major Mvmt NBT EBLn1 SBT SBR

Capacity (veh/h) - 593 - -

HCM Lane V/C Ratio - 0.006 - -

HCM Control Delay (s) - 11.1 - -

HCM Lane LOS - B - -

HCM 95th %tile Q(veh) - 0 - -
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Intersection

Int Delay, s/veh 2.9

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Traffic Vol, veh/h 805 15 135 831 30 102

Future Vol, veh/h 805 15 135 831 30 102

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - Yield

Storage Length - - 150 - 100 0

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 92 78 79 92 78 79

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 875 19 171 903 38 129

 

Major/Minor Major1 Major2 Minor1

Conflicting Flow All 0 0 894 0 1679 885

          Stage 1 - - - - 885 -

          Stage 2 - - - - 794 -

Critical Hdwy - - 4.13 - 6.63 6.23

Critical Hdwy Stg 1 - - - - 5.43 -

Critical Hdwy Stg 2 - - - - 5.83 -

Follow-up Hdwy - - 2.219 - 3.519 3.319

Pot Cap-1 Maneuver - - 757 - 95 343

          Stage 1 - - - - 402 -

          Stage 2 - - - - 407 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - 757 - 74 343

Mov Cap-2 Maneuver - - - - 155 -

          Stage 1 - - - - 311 -

          Stage 2 - - - - 407 -

 

Approach EB WB NB

HCM Control Delay, s 0 1.8 24.9

HCM LOS C

 

Minor Lane/Major Mvmt NBLn1 NBLn2 EBT EBR WBL WBT

Capacity (veh/h) 155 343 - - 757 -

HCM Lane V/C Ratio 0.248 0.376 - - 0.226 -

HCM Control Delay (s) 35.7 21.7 - - 11.1 -

HCM Lane LOS E C - - B -

HCM 95th %tile Q(veh) 0.9 1.7 - - 0.9 -
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Intersection

Int Delay, s/veh 5.5

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Traffic Vol, veh/h 237 19 196 262 18 203

Future Vol, veh/h 237 19 196 262 18 203

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length 0 0 - - 75 -

Veh in Median Storage, # 0 - 0 - - 0

Grade, % 0 - 0 - - 0

Peak Hour Factor 85 78 85 85 78 87

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 279 24 231 308 23 233

 

Major/Minor Minor1 Major1 Major2

Conflicting Flow All 664 385 0 0 539 0

          Stage 1 385 - - - - -

          Stage 2 279 - - - - -

Critical Hdwy 6.42 6.22 - - 4.12 -

Critical Hdwy Stg 1 5.42 - - - - -

Critical Hdwy Stg 2 5.42 - - - - -

Follow-up Hdwy 3.518 3.318 - - 2.218 -

Pot Cap-1 Maneuver 426 663 - - 1029 -

          Stage 1 688 - - - - -

          Stage 2 768 - - - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 417 663 - - 1029 -

Mov Cap-2 Maneuver 512 - - - - -

          Stage 1 673 - - - - -

          Stage 2 768 - - - - -

 

Approach WB NB SB

HCM Control Delay, s 19.3 0 0.8

HCM LOS C

 

Minor Lane/Major Mvmt NBT NBRWBLn1WBLn2 SBL SBT

Capacity (veh/h) - - 512 663 1029 -

HCM Lane V/C Ratio - - 0.545 0.037 0.022 -

HCM Control Delay (s) - - 20.1 10.6 8.6 -

HCM Lane LOS - - C B A -

HCM 95th %tile Q(veh) - - 3.2 0.1 0.1 -
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Intersection

Int Delay, s/veh 0.1

Movement EBL EBR NBL NBT SBT SBR

Lane Configurations

Traffic Vol, veh/h 0 16 0 1084 676 19

Future Vol, veh/h 0 16 0 1084 676 19

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length - 0 - - - 100

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 92 78 78 92 85 78

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 0 21 0 1178 795 24

 

Major/Minor Minor2 Major1 Major2

Conflicting Flow All - 398 - 0 - 0

          Stage 1 - - - - - -

          Stage 2 - - - - - -

Critical Hdwy - 6.94 - - - -

Critical Hdwy Stg 1 - - - - - -

Critical Hdwy Stg 2 - - - - - -

Follow-up Hdwy - 3.32 - - - -

Pot Cap-1 Maneuver 0 601 0 - - -

          Stage 1 0 - 0 - - -

          Stage 2 0 - 0 - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - 601 - - - -

Mov Cap-2 Maneuver - - - - - -

          Stage 1 - - - - - -

          Stage 2 - - - - - -

 

Approach EB NB SB

HCM Control Delay, s 11.2 0 0

HCM LOS B

 

Minor Lane/Major Mvmt NBT EBLn1 SBT SBR

Capacity (veh/h) - 601 - -

HCM Lane V/C Ratio - 0.034 - -

HCM Control Delay (s) - 11.2 - -

HCM Lane LOS - B - -

HCM 95th %tile Q(veh) - 0.1 - -
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBT

Lane Group Flow (vph) 48 843 71 76 911 24 80 144 52

v/c Ratio 0.18 0.80 0.07 0.26 0.81 0.02 0.31 0.37 0.28

Control Delay 6.7 23.3 0.2 7.4 23.0 0.0 31.3 11.9 22.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 6.7 23.3 0.2 7.4 23.0 0.0 31.3 11.9 22.8

Queue Length 50th (ft) 8 364 0 12 415 0 36 12 8

Queue Length 95th (ft) 16 #552 0 24 #693 0 69 60 15

Internal Link Dist (ft) 180 464 267 783

Turn Bay Length (ft) 100 100 130 100

Base Capacity (vph) 288 1206 1076 306 1209 1078 262 556 231

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.17 0.70 0.07 0.25 0.75 0.02 0.31 0.26 0.23

Intersection Summary

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 36 725 65 59 793 9 66 26 93 2 6 23

Future Volume (vph) 36 725 65 59 793 9 66 26 93 2 6 23

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

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 1.00 0.85 1.00 0.88 0.91

Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1770 1863 1583 1770 1863 1583 1770 1638 1682

Flt Permitted 0.12 1.00 1.00 0.13 1.00 1.00 0.57 1.00 0.96

Satd. Flow (perm) 217 1863 1583 245 1863 1583 1069 1638 1614

Peak-hour factor, PHF 0.75 0.86 0.91 0.78 0.87 0.38 0.83 0.93 0.80 0.50 0.50 0.64

Adj. Flow (vph) 48 843 71 76 911 24 80 28 116 4 12 36

RTOR Reduction (vph) 0 0 32 0 0 10 0 93 0 0 33 0

Lane Group Flow (vph) 48 843 39 76 911 14 80 51 0 0 19 0

Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm NA

Protected Phases 1 6 5 2 7 4 8

Permitted Phases 6 6 2 2 4 8

Actuated Green, G (s) 47.6 44.2 44.2 51.2 46.0 46.0 16.0 16.0 5.6

Effective Green, g (s) 47.6 44.2 44.2 51.2 46.0 46.0 16.0 16.0 5.6

Actuated g/C Ratio 0.59 0.55 0.55 0.64 0.57 0.57 0.20 0.20 0.07

Clearance Time (s) 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

Lane Grp Cap (vph) 194 1024 870 254 1065 905 259 325 112

v/s Ratio Prot 0.01 0.45 c0.02 c0.49 c0.02 0.03

v/s Ratio Perm 0.14 0.02 0.17 0.01 c0.04 0.01

v/c Ratio 0.25 0.82 0.04 0.30 0.86 0.02 0.31 0.16 0.17

Uniform Delay, d1 12.3 14.9 8.4 11.3 14.4 7.4 27.2 26.6 35.2

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 5.5 0.0 0.7 6.9 0.0 0.7 0.2 0.7

Delay (s) 13.0 20.3 8.4 12.0 21.3 7.4 27.9 26.9 35.9

Level of Service B C A B C A C C D

Approach Delay (s) 19.1 20.3 27.2 35.9

Approach LOS B C C D

Intersection Summary

HCM 2000 Control Delay 20.8 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.75

Actuated Cycle Length (s) 80.4 Sum of lost time (s) 20.0

Intersection Capacity Utilization 67.7% 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

Traffic Volume (veh/h) 36 725 65 59 793 9 66 26 93 2 6 23

Future Volume (veh/h) 36 725 65 59 793 9 66 26 93 2 6 23

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Work Zone On Approach No No No No

Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870

Adj Flow Rate, veh/h 48 843 71 76 911 24 80 28 116 4 12 36

Peak Hour Factor 0.75 0.86 0.91 0.78 0.87 0.38 0.83 0.93 0.80 0.50 0.50 0.64

Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2

Cap, veh/h 247 984 833 293 1008 854 369 67 277 57 35 89

Arrive On Green 0.05 0.53 0.53 0.06 0.54 0.54 0.06 0.21 0.21 0.08 0.08 0.08

Sat Flow, veh/h 1781 1870 1585 1781 1870 1585 1781 318 1316 62 441 1132

Grp Volume(v), veh/h 48 843 71 76 911 24 80 0 144 52 0 0

Grp Sat Flow(s),veh/h/ln 1781 1870 1585 1781 1870 1585 1781 0 1634 1635 0 0

Q Serve(g_s), s 0.9 29.2 1.7 1.4 32.8 0.5 2.9 0.0 5.7 0.0 0.0 0.0

Cycle Q Clear(g_c), s 0.9 29.2 1.7 1.4 32.8 0.5 2.9 0.0 5.7 2.2 0.0 0.0

Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.81 0.08 0.69

Lane Grp Cap(c), veh/h 247 984 833 293 1008 854 369 0 344 180 0 0

V/C Ratio(X) 0.19 0.86 0.09 0.26 0.90 0.03 0.22 0.00 0.42 0.29 0.00 0.00

Avail Cap(c_a), veh/h 323 1173 994 346 1173 994 419 0 458 247 0 0

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.00 1.00 1.00 0.00 0.00

Uniform Delay (d), s/veh 14.3 15.3 8.8 13.1 15.5 8.1 27.0 0.0 25.6 32.8 0.0 0.0

Incr Delay (d2), s/veh 0.4 5.6 0.0 0.5 9.0 0.0 0.3 0.0 0.8 0.9 0.0 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(50%),veh/ln 0.3 12.3 0.5 0.5 14.4 0.2 1.2 0.0 2.2 0.9 0.0 0.0

Unsig. Movement Delay, s/veh

LnGrp Delay(d),s/veh 14.6 21.0 8.9 13.5 24.6 8.1 27.3 0.0 26.4 33.7 0.0 0.0

LnGrp LOS B C A B C A C A C C A A

Approach Vol, veh/h 962 1011 224 52

Approach Delay, s/veh 19.8 23.3 26.7 33.7

Approach LOS B C C C

Timer - Assigned Phs 1 2 4 5 6 7 8

Phs Duration (G+Y+Rc), s 8.8 45.4 20.8 9.8 44.4 9.9 10.9

Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Max Green Setting (Gmax), s 7.0 47.0 21.0 7.0 47.0 7.0 9.0

Max Q Clear Time (g_c+I1), s 2.9 34.8 7.7 3.4 31.2 4.9 4.2

Green Ext Time (p_c), s 0.0 5.6 0.6 0.0 6.0 0.0 0.1

Intersection Summary

HCM 6th Ctrl Delay 22.4

HCM 6th LOS C
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Lane Group EBL EBT EBR WBL WBT NBT SBL SBT SBR

Lane Group Flow (vph) 279 2200 136 32 3234 152 151 155 252

v/c Ratio 1.03 1.11 0.09 0.17 1.48 0.84 0.76 0.76 0.62

Control Delay 76.5 70.6 0.0 49.6 247.0 86.9 74.9 73.9 12.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 76.5 70.6 0.0 49.6 247.0 86.9 74.9 73.9 12.8

Queue Length 50th (ft) ~238 ~1181 0 22 ~1398 115 120 123 0

Queue Length 95th (ft) m133 m525 m0 44 #1504 145 188 171 70

Internal Link Dist (ft) 682 2401 499 332

Turn Bay Length (ft) 345 310 170 100 125

Base Capacity (vph) 272 1985 1583 228 2182 189 231 238 435

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 1.03 1.11 0.09 0.14 1.48 0.80 0.65 0.65 0.58

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Traffic Volume (vph) 243 2068 103 24 2806 221 68 37 7 193 66 222

Future Volume (vph) 243 2068 103 24 2806 221 68 37 7 193 66 222

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Total Lost time (s) 4.5 5.5 4.0 4.5 5.5 4.5 4.5 4.5 4.5

Lane Util. Factor 1.00 0.95 1.00 1.00 *0.84 1.00 0.95 0.95 1.00

Frt 1.00 1.00 0.85 1.00 0.99 0.99 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.97 0.95 0.98 1.00

Satd. Flow (prot) 1770 3539 1583 1770 4633 1791 1681 1730 1583

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.97 0.95 0.98 1.00

Satd. Flow (perm) 1770 3539 1583 1770 4633 1791 1681 1730 1583

Peak-hour factor, PHF 0.87 0.94 0.76 0.75 0.95 0.79 0.77 0.71 0.58 0.87 0.79 0.88

Adj. Flow (vph) 279 2200 136 32 2954 280 88 52 12 222 84 252

RTOR Reduction (vph) 0 0 0 0 8 0 0 3 0 0 0 222

Lane Group Flow (vph) 279 2200 136 32 3226 0 0 149 0 151 155 30

Turn Type Prot NA Free Prot NA Split NA Split NA Perm

Protected Phases 1 6 5 2 4 4 8 8

Permitted Phases Free 8

Actuated Green, G (s) 20.3 65.5 120.0 9.3 54.5 12.0 14.2 14.2 14.2

Effective Green, g (s) 20.3 65.5 120.0 9.3 54.5 12.0 14.2 14.2 14.2

Actuated g/C Ratio 0.17 0.55 1.00 0.08 0.45 0.10 0.12 0.12 0.12

Clearance Time (s) 4.5 5.5 4.5 5.5 4.5 4.5 4.5 4.5

Vehicle Extension (s) 1.5 2.0 1.5 2.0 2.0 2.0 2.0 2.0

Lane Grp Cap (vph) 299 1931 1583 137 2104 179 198 204 187

v/s Ratio Prot c0.16 c0.62 0.02 c0.70 c0.08 c0.09 0.09

v/s Ratio Perm 0.09 0.02

v/c Ratio 0.93 1.14 0.09 0.23 1.53 0.83 0.76 0.76 0.16

Uniform Delay, d1 49.2 27.2 0.0 52.0 32.8 53.0 51.3 51.2 47.5

Progression Factor 1.07 0.64 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 5.6 63.4 0.0 0.3 242.4 26.0 14.4 13.4 0.1

Delay (s) 58.4 80.8 0.0 52.3 275.1 79.0 65.7 64.7 47.7

Level of Service E F A D F E E E D

Approach Delay (s) 74.2 272.9 79.0 57.3

Approach LOS E F E E

Intersection Summary

HCM 2000 Control Delay 171.4 HCM 2000 Level of Service F

HCM 2000 Volume to Capacity ratio 1.23

Actuated Cycle Length (s) 120.0 Sum of lost time (s) 19.0

Intersection Capacity Utilization 97.5% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group



HCM 6th Signalized Intersection Summary

1470: Roeland Drive & Shawnee Mission Parkway 12/27/2018

Mission Gateway 5:00 pm 10/04/2018 Future 2038 Synchro 10 Report

Olsson Page 17

HCM 6th Edition methodology does not support turning movements with shared & exclusive lanes. 



Drive Spacing – Influence Are Calculations





Future Growth



Year 2012 23,700

Year 2016 26,600

Growth Rate 3%

191 671 83

205 9

__________________________________ 343 370 __________________________________

39 45

114 1188 53

129 25 199

171 295

__________________________________ 1781 3110 __________________________________

21 23

18 11 67

Johnson Drive and Roe Avenue

Roeland Drive & Shawnee Mission Parkway



Growth Rate 3%

318 965 58

293 25

__________________________________ 519 515 __________________________________

95 73

133 899 52

228 66 199

243 221

__________________________________ 2068 2806 __________________________________

103 24

68 37 7

Johnson Drive and Roe Avenue

Roeland Drive & Shawnee Mission Parkway



Year 2016 2015 2014 2013 2012 2011 2010

Volumes 26,600  25,700  20,400  20,100  23,700  22,600  20,300  

Percent 

Growth 

From Year 

to Year 8.05%

-0.33%

0.12%

4.83%

4.61%

9.79%

3.31%

2.93%

4.61%

3.50%

11.33%

Red numbers seem artifically low. Percentages 

represent growth between years. For example, 

between 2016 and 2015 the growth was 3.5%, between 

2016 and 2015 the growth rate was 14.19%, ect.

14.19%
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Merge Analysis



HCS7 Freeway Merge Report
Project Information
Analyst TCM Date 5/20/2019

Agency Olsson Analysis Year 2019

Jurisdiction Mission, KS Time Period Analyzed AM

Project Description EB Johnson Drive On-Ramp to NB Shawnee Mission Parkway 

Geometric Data
Freeway Ramp

Number of Lanes (N), ln 2 1

Free-Flow Speed (FFS), mi/h 45.0 25.0

Segment Length (L) / Acceleration Length (LA),ft 1500 150

Terrain Type Rolling Rolling

Percent Grade, % - -

Segment Type / Ramp Side Freeway Right

Adjustment Factors
Driver Population All Familiar All Familiar

Weather Type Non-Severe Weather Non-Severe Weather

Incident Type No Incident -

Final Speed Adjustment Factor (SAF) 1.000 1.000

Final Capacity Adjustment Factor (CAF) 1.000 1.000

Demand Adjustment Factor (DAF) 1.000 1.000

Demand and Capacity
Demand Volume (Vi) 2047 479

Peak Hour Factor (PHF) 0.95 0.85

Total Trucks, % 0.02 0.02

Single-Unit Trucks (SUT), % - -

Tractor-Trailers (TT), % - -

Heavy Vehicle Adjustment Factor (fHV) 1.000 1.000

Flow Rate (vi),pc/h 2155 564

Capacity (c), pc/h 4500 1900

Volume-to-Capacity Ratio (v/c) 0.60 0.30

Speed and Density
Upstream Equilibrium Distance (LEQ), ft - Number of Outer Lanes on Freeway (NO) 0

Distance to Upstream Ramp (LUP), ft - Speed Index (MS) 0.373

Downstream Equilibrium Distance (LEQ), ft - Flow Outer Lanes (vOA), pc/mi/ln -

Distance to Downstream Ramp (LDOWN), ft - On-Ramp Influenece Area Speed (SR), mi/h 43.9

Prop. Freeway Vehicles in Lane 1 and 2 (PFM) 1.000 Outer Lanes Freeway Speed (SO), mi/h -

Flow in Lanes 1 and 2 (v12), pc/h 2155 Ramp Junction Speed (S), mi/h 43.9

Flow Entering Ramp-Infl. Area (vR12), pc/h 2719 Average Density (D), pc/mi/ln 31.0

Level of Service (LOS) C Density in Ramp Influence Area (DR), pc/mi/ln 25.6
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HCS7 Freeway Merge Report
Project Information
Analyst TCM Date 5/20/2019

Agency Olsson Analysis Year 2019

Jurisdiction Mission, KS Time Period Analyzed PM

Project Description EB Johnson Drive On-Ramp to NB Shawnee Mission Parkway 

Geometric Data
Freeway Ramp

Number of Lanes (N), ln 2 1

Free-Flow Speed (FFS), mi/h 45.0 25.0

Segment Length (L) / Acceleration Length (LA),ft 1500 150

Terrain Type Rolling Rolling

Percent Grade, % - -

Segment Type / Ramp Side Freeway Right

Adjustment Factors
Driver Population All Familiar All Familiar

Weather Type Non-Severe Weather Non-Severe Weather

Incident Type No Incident -

Final Speed Adjustment Factor (SAF) 1.000 1.000

Final Capacity Adjustment Factor (CAF) 1.000 1.000

Demand Adjustment Factor (DAF) 1.000 1.000

Demand and Capacity
Demand Volume (Vi) 2268 629

Peak Hour Factor (PHF) 0.94 0.86

Total Trucks, % 0.02 0.02

Single-Unit Trucks (SUT), % - -

Tractor-Trailers (TT), % - -

Heavy Vehicle Adjustment Factor (fHV) 1.000 1.000

Flow Rate (vi),pc/h 2413 731

Capacity (c), pc/h 4500 1900

Volume-to-Capacity Ratio (v/c) 0.70 0.38

Speed and Density
Upstream Equilibrium Distance (LEQ), ft - Number of Outer Lanes on Freeway (NO) 0

Distance to Upstream Ramp (LUP), ft - Speed Index (MS) 0.404

Downstream Equilibrium Distance (LEQ), ft - Flow Outer Lanes (vOA), pc/mi/ln -

Distance to Downstream Ramp (LDOWN), ft - On-Ramp Influenece Area Speed (SR), mi/h 43.8

Prop. Freeway Vehicles in Lane 1 and 2 (PFM) 1.000 Outer Lanes Freeway Speed (SO), mi/h -

Flow in Lanes 1 and 2 (v12), pc/h 2413 Ramp Junction Speed (S), mi/h 43.8

Flow Entering Ramp-Infl. Area (vR12), pc/h 3144 Average Density (D), pc/mi/ln 35.9

Level of Service (LOS) D Density in Ramp Influence Area (DR), pc/mi/ln 28.8
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Signal Warrants
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Major Street - Total of Both Approaches (vph)

Peak Hour Volume Warrant
Roeland Drive and Martway Street

2 or more lanes & 2 lanes

2 or more lanes & 1 lane

1 lane & 1 lane

AM Plotted Value

PM Plotted Value

*Note: 150 vph applies as the lower threshold volume for a minor street approach with two or more lanes 

*
*

AM & PM Volumes:

Major - 272

Minor - 71

Major - 351

Minor - 136



Turn Lane Warrant
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