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Administrative Hearing March 15, 2021 

Harmony Technology Park Medical Office Buildings, PDP #200021 

Summary of Request 
This is a proposed Project Development Plan, PDP #200021, for two 
medical office buildings within the Harmony Technology Park. 
Zoning Map 

 

Next Steps 

If approved, the applicant will be eligible to submit a Final 
Development Plan to finalize engineering and other details and 
record all plan documents; the applicant could then apply for 
construction and building permits. 

Site Location 
Southwest corner of Timberwood and Lady 
Moon Drives. 

Zoning 

Harmony Corridor (HC) 

Property Owner 

Harmony Technology Park, LLC 
2723 South State Street Suite 250 
Ann Arbor, Michigan 48104 

Applicant/Representative 

Jason Messaros 
1603 Oakridge Dr. Suite 100 
Fort Collins, Colorado 80525 

Staff 

Clark Mapes, City Planner 
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1. Project Introduction 
A. PROJECT DESCRIPTION 

• This proposal would replat an existing parcel and enable development of two new buildings. Building A 
is proposed to contain 33,830 square feet in two stories, and Building B is proposed to contain 50,577 
square feet in three stories.   

• The plan is intended to be developed in two phases. 

• The plan includes associated parking, walkways, landscaping, and all other associated site 
improvements. 

 
• Building A is placed at the street corner (Timberwood and Lady Moon Drives) with no intervening 

vehicle use area.  Building B is placed along the south edge of the site abutting a large detention 
pond open space, with its parking lot placed between the building and Timberwood Drive. Because 
this project is proposed to be part of an office campus, it is eligible for the “campus exception” to 
general citywide standards in the HC zone district that require buildings to be placed along streets.  
Instead, the buildings are proposed to be placed along a pedestrian spine bisecting the site and 
connecting to an adjacent trail system around a detention pond open space on the south.  A 
conceptual illustration of the office campus is shown below. 
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• Access is provided on Timberwood Drive to the North and Lady Moon Drive on the East. 

• 4.6 acre site. 
• The plan is subject to a Type 1, Administrative Hearing review. 

B. DEVELOPMENT STATUS/BACKGROUND 
1. Annexation and Planning  

The site is part of the Harmony Technology Park Overall Development Plan (ODP). Street and utility 
infrastructure is already in place, constructed by a master developer (MAVDevelopment).  Harmony 
Technology Park is a long-term 274-acre ODP for a mix of uses consistent with the Harmony Corridor Plan.   

The Harmony Corridor Plan, adopted in 1991, designated most of the Harmony Corridor for precisely the type 
of land use and development represented by Harmony Technology Park and this proposed plan. 

The Harmony Corridor Plan was prompted by the opportunity for large tracts of serviced land to 
accommodate this kind of large non-retail employment and institutional use, along with the opportunity to 
shape the community image and design of Harmony Road as an attractive landscaped entryway corridor into 
the city. 

The plan has been updated several times over the years, but none of the updates have involved any change 
to the fundamental vision for office, light industrial, and institutional uses in planned office/business parks as 
primary uses. 

The property was annexed in 1994 as part of the Harmony Farm Annexation. 
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The Harmony Technology Park ODP was approved in 1997. Subsequent amendments have led to the current 
Seventh Amendment. 

2. Surrounding Zoning and Land Use 
 North South East West 

Zoning Harmony Corridor (HC) Harmony Corridor (HC) Harmony Corridor (HC) Harmony Corridor (HC) 

Land 
Use 

Business hotel and 
preschool—'secondary 
uses’ under HC zoning 

Large office and light 
industrial uses, vacant 
tracts, large stormwater 
detention area with 
trails as a shared 
campus space 

Large hospital/medical  Vacant tract planned for 
additional buildings in a 
campus arrangement 
that includes the subject 
property 

C. OVERVIEW OF MAIN CONSIDERATIONS 
The plan review process has been straightforward. Site design, architecture and engineering have been 
consistent with all applicable development standards from the first concept review through the review 
process.  Plan iterations in the process have involved only minor adjustments to the plans and technical 
clarifications involving utilities. 

As mentioned previously, the site has public infrastructure in place that is intended for the proposed type of 
development.  Architecture is consistent with the quality envisioned for the Harmony Corridor generally and 
the Harmony Technology Park specifically.  A complete landscape plan is designed in conjunction with the 
building, parking, and walkways. 

 

2. Land Use Code Article 2 
A. PROJECT DEVELOPMENT PLAN PROCEDURAL OVERVIEW 
1. Preliminary Design Review – PDR200007 

A Preliminary Design Review meeting was held on June 7, 2020 to discuss the initial concept. 

2. First Submittal – PDP200021 
The application was submitted on December 11, 2020. 

3. Neighborhood Meeting  
No neighborhood meeting was required or held.  

4. Notice (Posted, Written and Published) 
Posted Notice: September 25, 2020, Sign #574. 
Written Hearing Notice: February 25, 2021, 17 addresses mailed. 
Published Hearing Notice: Scheduled for Sunday, February 28, 2021. 
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3. Land Use Code Article 3 
A. DIVISION 3.2 - SITE PLANNING AND DESIGN STANDARDS 

Applicable Code 
Standard 

Summary of Code Requirement and Analysis  Staff 
Findings 

3.2.1 – 
Landscaping 
and Tree 
Protection 

The standards of this Section require a fully developed landscape plan that 
addresses relationships of landscaping to the building, the circulation system, 
outdoor spaces, surrounding streets and the neighborhood or district setting, in 
a manner appropriate to the context.  Standards emphasize ‘full tree stocking’ 
around buildings, in and around vehicle use areas, as street trees along the 
street. 

The plan provides: 
 
• Full tree stocking. 
• Complete parking lot landscaping including interior and perimeter 

landscaping. 
• Turfgrass lawn and shrub bed areas where appropriate. 
• Native grass seeding of the south and west edges of the site, consistent 

with abutting landscape areas including a large detention pond and a large 
drainage swale. 

• Wetland transition seeding in a small stormwater detention pond at the 
southwest periphery of the site. 

• There are no existing trees on the site. 

Complies 

3.2.2 – Access, 
Circulation and 
Parking 

This Section requires that development projects accommodate the movement 
of vehicles, bicycles, pedestrians safely and conveniently.   

• The plan provides convenient, well-defined vehicle access to and through 
the parking lots from the two abutting streets.  Parking is divided into two 
blocks related to the two buildings, with a junction connecting the two 
blocks.  

• The two buildings are oriented to a central walkway spine that provides 
connections between the two buildings, to the streets, and to the trail in the 
open space area to the south.  

• The walkway spine crosses the junction between the two parking lots. The 
junction is framed by landscape islands and includes enhanced paving to 
emphasize it as a pedestrian space and a special crossing that warrants 
attention by vehicle drivers.  The image below from the proposed plan 
shows the junction of the two parking lots and the walkway spine (center of 
image—hatching indicates pedestrian paving). 

Complies 
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3.2.2(C)(4) – 
Bicycle Parking 
Space 
Requirements 

This standard requires a minimum number of bicycle parking spaces with 20% 
of the spaces covered. 

• The plan provides the parking as follows: 

Standard Min. Required: 
1/4,000 sq. ft. 

Min. Covered 
20% 

Provided 

Bldg. A: 11 2 16 w/ 8 covered 

Bldg. B: 13 3 14 w/ 8 covered 

 

Complies 

3.2.2(K)(2) – 
Vehicle Parking 
Space 
Requirements 

This standard requires a minimum and maximum number of parking spaces per 
1,000 square feet of floor area for medical office use. 

• The plan provides the parking as follows: 

Standard Min. 
2/1,000 sq. ft. 

Standard Max. 
4.5/1000 sq. ft Provided 

Bldg. A: 68 217 130 

Bldg. B: 98 153 123 

Each building requires at least 5 ADA-accessible spaces.   

• Building A provides 13.  Building B provides 14. 

Complies 

3.2.4 – Site 
Lighting 

This Section requires that lighting meet the functional and security needs of the 
project in a way that does not adversely affect adjacent properties. 

• The plans include a complete lighting plan that complies with all 
requirements for fixtures to be fully shielded, down-directional, color 
temperature 3,000 Kelvin or less fixtures.  A photometric plan 

Complies 



Administrative Hearing  
PDP #200021 | Harmony Technology Park Medical Office Buildings 

Thursday, March 15, 2021 | Page 7 of 12 

Back to Top 
 
 

demonstrates lighting levels within required limits, and shows the selection 
of fixtures for lighting the parking lot, walkways, and exterior of the building. 

Section 3.2.5 – 
Trash and 
Recycling 
Enclosures 

This Section requires trash and recycling enclosures in convenient locations, 
with walk-in access without having to open the main service gate. Additionally, 
standards require 50/50 distribution of recycling and trash, a concrete pad, and 
enclosures to be constructed of durable, high quality material that complements 
the material and architecture of the residential building that it is required for. 

The plan provides trash and recycling space conveniently located for each 
building. 

Complies 

 

B. DIVISION 3.4 – NATURAL RESOURCES STANDARDS 
 

No habitats or natural features exist on the site. 

 
C. DIVISION 3.5 - BUILDING STANDARDS 

Applicable 
Code 
Standard 

Summary of Code Requirement and Analysis  Staff 
Findings 

3.5.1 
Building and 
Project 
Compatibility 

This Section requires compatibility with the context of the surrounding area in 
terms of physical and operational characteristics.  Main topics are building scale, 
architectural materials and design, and screening of service functions. 

• The architecture of the two buildings incorporates design forms and aesthetics 
compatible with the vision for the Harmony Corridor, and with existing buildings 
that have been built in the Harmony Technology Park.  The proposed buildings 
are similar in scale, quality of materials, and visual interest to other buildings in 
the area. 

Below is one of the illustrations of Building A. 

 

Complies 
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3.5.3(D) and 
(E) Character 
and Image of 
Commercial 
Buildings 

Standards in this Section require buildings to be placed in direct relation to street 
sidewalks, and require architectural interest with site-specific design of materials, 
elements, features, color range and activity areas tailored specifically to the site 
and its context.  Variation in massing is required to avoid a single, large dominant 
building mass.  Standards address wall articulation, façade character, and clearly 
defined entrances.  

• Building A is placed in relation to the street as required under this standard.  
Building B is placed according to a standard in the Harmony Corridor zone 
district, subsection 4.26.E.3(b), which allows exceptions to the street 
orientation standard if the development provides a "campus or park-like 
development block".  Staff finds that this exception applies. 
 

• The architecture is characterized by a set of features that exemplify the 
purpose of the standards.  The building facades are modulated with brick 
masonry elements that anchor the central portion of each façade, while also 
providing human scale with brick detailing, brick color/texture change at the 
punched window openings, and a step down of lower brick wainscot at the 
corners of the building.  Entrances are highlighted by taller vertical features 
using portland cement stucco and architectural fiber cement panels. 
 
These features are contrasted by a background of prefinished metal panels, 
which lend a lightening effect to reduce the overall scale and bulk of the 
buildings, but still provide texture. 
 
The upper level windows are treated as ribbon windows, to differentiate and 
lighten the top level as compared to the lower levels. 
 

Below is one of the illustrations of Building B. 

 
 

Complies 
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D. DIVISION 3.6 - TRANSPORTATION AND CIRCULATION 
This Division is intended to ensure that the transportation system is in conformance with adopted 
transportation plans and policies established by the City. 

Applicable 
Code 
Standard 

Summary of Code Requirement and Analysis  Staff 
Findings 

3.6.2 – Streets, 
Streetscapes, 
Alleys and 
Easements 

This section requires development to include streets and easements as 
needed to support the development. 
• Streets are existing, and the plan provides all necessary easements for 

utilities, public access, emergency access and drainage.   

Complies 

3.6.4 – 
Transportation 
Level of 
Service 
Requirements 

This Section requires that the transportation needs of proposed development 
will be safely accommodated by the existing transportation system, or that 
appropriate mitigation of impacts will be provided by the development in 
order to meet adopted Level of Service (LOS) standards. 

To evaluate the transportation needs and impacts of the development, this 
Section requires a Transportation Impact Study (TIS).  The TIS is attached.   

• It assessed the impacts of the development on the short range (2025) and 
long range (2040) street system in the vicinity.  As a result of this analysis, 
the study concluded that the development as proposed is feasible from a 
traffic engineering standpoint, and that acceptable level of service is 
achieved for pedestrian, bicycle, and transit modes based upon the 
measures in the City’s multi-modal level of service guidelines.  The 
conclusions are stated on numbered pages 30-31 of the 131-page report. 

• The TIS was received, reviewed and accepted by Traffic and Engineering 
staff. 

• One notable improvement in the plan is that it not only includes standard 
sidewalks along its Timberwood and Lady Moon Drive street frontages, but 
the developer has also agreed to extend a sidewalk southward along Lady 
Moon to connect a gap between this site and existing sidewalk roughly 700 
hundred feet to the south. 

Complies 

3.6.6 – 
Emergency 
Access 

This Section requires adequate access for emergency vehicles and persons 
rendering fire protection and emergency services.  

• The plan provides an emergency access drive throughout the 
development. 

Complies 
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4.  Land Use Code Article 4 
A. DIVISION 4.26 – HARMONY CORRIDOR DISTRICT (HC) 

 

Applicable 
Code 
Standard 

Summary of Code Requirement and Analysis  Staff 
Findings 

4.26(A-D) – 
Purpose, 
Uses, and 
Land Use 
Standards 

The Harmony Corridor District is intended to implement the design concepts 
and land use vision of the Harmony Corridor Plan - that of creating an 
attractive and complete mixed-use area with a major employment base. 

• The proposed office use is permitted as a ‘Primary Use’ as described in 
the Harmony Corridor Plan, which designates much of the corridor for light 
industrial, office, and institutional type land uses in planned office (or 
business) park settings.  The plan’s listing of primary uses specifically 
includes hospitals, clinics, nursing and personal care facilities.  The plan 
language is translated into the Permitted Uses list in the HC zone district. 

• The maximum height for nonresidential buildings in the HC zone is 6 
stories. The proposed buildings are two and three stories in height, which 
complies with this standard. 

Complies 

4.26(E) – 
Development 
Standards 

This Section refers to the Harmony Corridor Design Standards and 
Guidelines document, which is under separate cover from the Land Use Code 
and is incorporated into the code by reference. 

That document was one the first such documents adopted by the City 
containing development standards, in 1991, with an update in 1995.  Topics 
addressed include pedestrian amenities, lighting, screening and buffering of 
parking lots and service functions such as trash collection, and basic 
architectural quality. 

All of the pertinent topics that are relevant to this PDP have been further 
developed and incorporated into Land Use Code standards in the 30 years 
since 1991, so that the pioneering Harmony Corridor Standards that are 
relevant, are effectively superseded.  In other words, development that 
complies with the Land Use Code meets or exceeds the Harmony Corridor 
Standards as well.  (There is one exception for which the Design Standards 
and Guidelines document remains the controlling reference, and that is the 
the streetscape along Harmony Road itself, which is not involved in this 
plan.0 

Complies 
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Applicable 
Code 
Standard 

Summary of Code Requirement and Analysis  Staff 
Findings 

4.26(E) –  
Land Use 
Standards 

A standard in this Section requires that, in the case of multiple parcel 
ownership, to the extent reasonably feasible, an applicant shall enter into 
cooperative agreements with adjacent property owners to create a 
comprehensive development plan that establishes an integrated pattern of 
streets, outdoor spaces, building styles and land uses. 

• In this case, the Harmony Technology Park establishes a coordinated plan 
that is consistent with this standard.  In addition, the site is being 
subdivided from a larger parcel planned as an evolving, coordinated office 
campus as shown in the concept plan below. 

 
Another standard allows for a ‘Campus Exception’ to building placement 
standards in the Building Standards Section of the code, as follows:  

“An exception shall be permitted to the requirements contained in Section 
3.5.3(B) if the development provides a ‘campus or park-like development 
block,’ meaning development with a unifying, formative internal framework of 
pedestrian-oriented, nonvehicular outdoor spaces and walkways that 
function as an alternative to street sidewalks by organizing and connecting 
buildings. The internal campus pedestrian circulation system shall be 
designed to provide direct connections to common origins and destinations 
(such as street sidewalks, transit stops, restaurants, child care facilities and 
convenience shopping centers).” 

• As explained previously in discussion of Section 3.5.3 above, the plan 
reflects this standard.  

Complies 

 

 

 



Administrative Hearing  
PDP #200021 | Harmony Technology Park Medical Office Buildings 

Thursday, March 15, 2021 | Page 12 of 12 

Back to Top 
 
 

5. Findings of Fact/Conclusion 
In evaluating the request for the Harmony Technology Park Medical Office Buildings, #PDP200021, staff makes the 
following findings of fact and conclusions: 

1. The Project Development Plan complies with the applicable procedural and administrative requirements of 
Article 2 of the Land Use Code. 

2. The Project Development Plan complies with pertinent standards in Article 3 – General Development 
Standards. 

3. The Project Development Plan complies with pertinent standards in Article 4, Division 4.26 -- Harmony 
Corridor Zone District.    

6. Recommendation 
Staff recommends that the Hearing Officer approve the Harmony Technology Park Medical Office Buildings, PDP 
#200021, based on the Findings of Fact and supporting explanations found in the staff report. 

7. Attachments 
1. Applicants Narrative 
2. Site and Landscape Plans 
3. Architectural Elevations 
4. Lighting Plan 
5. Utility Plans 
6. Plat 
7. Transportation Impact Study 
8. Staff Presentation 
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Project Information and Design Narrative 

4750 Technology Parkway Offices – Harmony Technology Park 

December 2, 2020 

 

The proposed project includes two office/medical office buildings on a 4.59-acre parcel in 

Harmony Technology Park.  This project is intended to be part of an office campus with the 

proposed buildings oriented along a pedestrian spine bisecting the site and connecting to the 

adjacent trail system. Building A meets the build to standard with frontage on both 

Timberwood and Lady Moon Drives.  Building B will front on the regional detention pond and 

pedestrian spine as allowed with the “campus exception”.  

 

Architecture 

The architectural design of these two medical office buildings incorporates design forms and 

aesthetics for both the existing Brinkman office building to the southeast and the Banner 

Medical Center directly to the east, and the Rodelle Vanilla and 5042 Flex office buildings to 

the south and southwest.   

 

The facades of both of these buildings feature a planar, horizontal brick masonry element that 

is used to anchor the central portions of the building, while also providing human scale with 

brick detailing, brick color/texture change at the punched window openings, as well as a step 

down of lower brick wainscot at the corners of the building.  These design choices have all 

been made to simplify the building design gesture while also providing overall scale, 

placement, detail and design of these materials.   

 

The planar brick elements are contrasted by the upper level treatment which include the use of 

prefinished metal panels that are intended to appear lighter to reduce the overall scale and 

bulk of the buildings, but still create a subtle texture that add richness to the overall 

composition.  The upper level windows are also treated as ribbon windows, as opposed to the 

punch windows at the lower level, which further enhance this lighter feeling to the top portion 

of the buildings.   

 

The facades include a primary entry on the longer, parking lot faced elevation that has been 

placed off-center based on the interior layout, but provides an overall balance to the 

underlying planar brick massing.  The side elevations also include welcoming secondary entry 

elements that are well integrated into the site for tenant access.  All of the entry elements 

include a 1-story covered canopy to further emphasize their locations, while providing 

protection from the elements and a human scale to tenants and users approaching the 

building.  The entry elements have also been designed to accent and contrast the largely 

horizontal overall building massing with more delicate vertical orientated design elements. 

 

(i) Statement of appropriate City Plan Principals and Policies 

 

The proposed project is consistent with the City’s Comprehensive Plan as per the following 

 

• 4750 Technology Parkway Offices is being developed as part of the Harmony 

Technology Park ODP.  The project will comply with the city code and the 

requirements set forth in the ODP. The land use is a primary use in the Harmony 
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Corridor zone district. Bicycle and pedestrian access as well as connectivity to the rest 

of the Harmony Technology Park sites will be important in the design.   

 

(ii) Open Space, Buffering, Landscaping, Circulation, Transition Areas, Wetlands and Natural 

Areas 

 

Open Space:  

• As part of a larger business park, open spaces are designed not based only on single 

sites but through the development as a whole. The site includes a substantial 

landscaped area along the pedestrian spine which is augmented with pedestrian 

features including tables and patio areas.  

Buffering: 

• Buffering is indicated to screen parking and service areas from adjacent properties. 

These properties are also anticipated to develop as similar uses as indicated in the 

ODP. 

Landscaping: 

• Appropriate landscaping will be installed at the building entrances, adjacent to 

parking areas and at building perimeters.  

Circulation: 

• The site will be primarily accessed from Lady Moon Drive and Timberwood Drive. The 

north and east access points serve the divided parking area. Accessible parking 

spaces are shown distributed between primary building access points. Pedestrian 

access is provided from parking areas to building entrances, and directly to the 

adjacent Lady Moon Drive and Timberwood Drive sidewalks in multiple locations as 

well as connectivity to the larger pedestrian trails as provided in the ODP. 

Wetlands and Natural Areas: 

• There are no wetlands or natural areas on the site. 

(iii) Proposed ownership and maintenance of public and private open space areas. 

• MAV Development Company will be responsible for maintenance of the site. A master 

association for the entire Harmony Technology Park campus will maintain public and 

shared open space areas and the stormwater detention areas. 

(iv) Estimate of Number of Employees for Commercial and Industrial Uses 

• Building A: Office 29,332 / 150 gross = ±197 Occupants 

• Building B: Office 43,952 / 150 gross = ±295 Occupants 

(v) Description of rationale behind assumptions and choices made by the applicant 

• This project will comply with applicable city standards. 

(vi) Variances 

• There are no variances being requested at this time. 

(vii) How Conflicts Between Land Uses are Being Avoided 



Project Information and Design Narrative Page 3 of 3 

• There are no wetlands or natural areas on the site.  The intended use is consistent with 

the ODP and adjacent uses. 

(viii) Neighborhood meeting 

• With the proposed land use and building size, the project is subject to Administrative 

Review so no neighborhood meeting is required. 

(ix) Project name and previous project names. 

• 4750 Technology Parkway Offices 
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Campus Exception 

4750 Technology Parkway Offices - Harmony Technology Park 

December 2, 2020 

 

Project Overview 

The proposed project includes two office/medical office buildings on a 4.59-acre parcel in 

Harmony Technology Park.  This project is intended to be part of an office campus with the 

proposed buildings oriented along a pedestrian spine bisecting the site and connecting to the 

adjacent trail system. Building A meets the build to standard with frontage on both 

Timberwood and Lady Moon Drives.  Building B will front on the regional detention pond and 

pedestrian spine as allowed with the “campus exception”. 

 

The unique limitation of the site with respect to adjacent driveway connections and intersection 

separation requirements result in a site plan that lends itself well to a campus layout consisting 

of two buildings with this project and subsequent adjacent projects. As a result, we would like 

to offer the following information specific to our request for approval: 

 

4.26.E.3(b) Campus Exception. An exception shall be permitted to subsection (a) above, and 

to the requirements contained in Section 3.5.3(B) if the development provides a "campus or 

park-like development block," meaning development with a unifying, formative internal 

framework of pedestrian-oriented, nonvehicular outdoor spaces and walkways that function as 

an alternative to street sidewalks by organizing and connecting buildings. The internal campus 

pedestrian circulation system shall be designed to provide direct connections to common 

origins and destinations (such as street sidewalks, transit stops, restaurants, child care facilities 

and convenience shopping centers). 

 

This project consists of a composition of buildings that provides a campus/park-like 

development block with a strong pedestrian spine flanked with open space providing direct 

connections between building entries, major pedestrian intersections, and the trail system as 

prescribed by the ODP.  
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 I.  INTRODUCTION 
 

This transportation impact study (TIS) addresses the capacity, geometric, and 
control requirements at and near the proposed Harmony Tech Park (HTP) Medical Offices.  
The HTP Medical Offices site is located in the southwest quadrant of the Harmony/Lady 
Moon intersection in Fort Collins, Colorado.   

 
During the course of the analysis, numerous contacts were made with the project 

developer (MAVD), the project engineer (Aspen Engineering), and the Fort Collins Traffic 
Engineering staff.  This study generally conforms to the format set forth in the Fort Collins 
transportation impact study guidelines contained in the “Larimer County Urban Area Street 
Standards” (LCUASS).  Appendix A contains the Transportation Impact Study Base 
Assumptions form and related attachments for the HTP Medical Offices. The study 
involved the following steps: 
 

• Collect physical, traffic, and development data; 
• Perform trip generation, trip distribution, and trip assignment; 
• Determine morning and afternoon peak hour traffic volumes; 
• Conduct capacity and operational level of service analyses on key intersections; 
• Analyze signal warrants; 
• Conduct level of service evaluation of pedestrian, bicycle, and transit modes of 

transportation. 
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II.   EXISTING CONDITIONS 
 

The location of the HTP Medical Offices site is shown in Figure 1.  It is important 
that a thorough understanding of the existing conditions be presented. 
 
 
Land Use 
 

Land uses in the area are primarily commercial and residential.  Land adjacent to 
the site is flat (<2% grade) from a traffic operations perspective.  The center of Fort Collins 
is to the northwest of the site.   
 
 
Roads 
 

The primary streets near the HTP Medical Offices site are Harmony Road, Lady 
Moon Drive, Technology Parkway, and Timberwood Drive.  The existing geometry at 
the Harmony/Technology-HP West, Harmony/Lady Moon-HP East, Lady Moon/ 
Timberwood-Banner Access, and Timberwood/Retail Access intersections is shown in 
Figure 2. 
 

Harmony Road is to the north of the HTP Medical Offices site.  Harmony Road is 
an east-west street designated as a six-lane arterial street on the Fort Collins Master 
Street Plan.  Currently, Harmony Road has a six-lane cross section, with auxiliary lanes 
at intersections.  At the Harmony/Technology-HP West intersection, Harmony Road has 
eastbound and westbound left-turn lanes, three through lanes in each direction, and an 
eastbound right-turn lane.  The Harmony/Technology-HP West intersection has stop 
sign control on Technology Parkway and HP West.  This intersection is a ¾ movement 
intersection allowing right-in/right-out/left-in turning movements.  At the Harmony/Lady 
Moon intersection, Harmony Road has eastbound and westbound left-turn lanes, three 
through lanes in each direction, and eastbound and westbound right-turn lanes.  The 
Harmony/Lady Moon intersection has signal control.  The existing speed limit in this 
area is 55 mph. 
 

Lady Moon Drive is to the east of (adjacent to) the HTP Medical Offices site.  On 
the Fort Collins Master Street Plan, it is a north-south street designated as a collector 
street south of Harmony Road.  South of Harmony Road, Lady Moon Drive has a two-
lane cross section with center lane and bicycle lanes.  At the Harmony/Lady Moon 
intersection, Lady Moon Drive has northbound and southbound left-turn lanes, one 
through lane in each direction, and a northbound right-turn lane.  At the Lady 
Moon/Timberwood-Banner Access intersection, Lady Moon Drive has a northbound 
two-way continuous left-turn lane, a southbound left-turn lane, one through lane in each 
direction, and a southbound right-turn lane.  The Lady Moon/Timberwood-Banner 
Access intersection has stop sign control on Timberwood Drive and the Banner Access.  
The existing speed limit in this area is 30 mph. 
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Technology Parkway is to the west of the HTP Medical Offices site.  Technology 
Parkway is a north-south street designated as a collector street on the Fort Collins 
Master Street Plan.  Currently, Technology Parkway has a two-lane cross section with 
center lane south of Harmony Road.  At the Harmony/Technology-HP West intersection, 
Technology Parkway has a northbound right-turn lane.  The existing speed limit in this 
area is 25 mph. 

 
Timberwood Drive is to the north of (adjacent to) the HTP Medical Offices site.  

Kechter Road is an east-west street designated as a local street on the Fort Collins 
Master Street Plan.  Currently, Timberwood Drive has a two-lane cross section with no 
center lane.  At the Lady Moon/Timberwood-Banner Access intersection, Timberwood 
Drive-Banner Access has combined eastbound and westbound left-turn/through lanes 
and eastbound and westbound right-turn lanes.  The existing speed limit in this area is 
25 mph.  
 
 
Existing Traffic 
 

Figure 3 shows recent morning and afternoon peak hour traffic counts at the 
Harmony/Technology-HP West, Harmony/Lady Moon-HP East, Lady Moon/ 
Timberwood-Banner Access, and Timberwood/Retail Access intersections.  Recent 
morning and afternoon count data at the Harmony/Technology-HP West, Lady Moon/ 
Timberwood-Banner Access, and Timberwood/Retail Access intersections was obtained 
in October 2020.  The counts at the Harmony/Lady Moon-HP East intersection were 
obtained by the City of Fort Collins in November 2017.  Raw count data is provided in 
Appendix B.  Since the counts were performed during different years and considering 
the current COVID 19 pandemic, the volumes between the key intersections were 
adjusted and are shown in Figure 4.  Based upon historic (2016) and recent (2020) 
traffic counts at the Harmony/Technology-HP West intersection, it was concluded that 
the COVID 19 pandemic had a significant impact. 
 
 
Existing Operation 
 

Using the volumes shown in Figure 4, the Harmony/Technology-HP West, 
Harmony/Lady Moon-HP East, Lady Moon/Timberwood-Banner Access, and 
Timberwood/Retail Access intersections were evaluated and the morning and afternoon 
peak hour operation and calculated delay for levels of service E & F are displayed in 
Table 1.  Calculation forms are provided in Appendix C.  The intersections were 
evaluated using techniques provided in the 2016 Highway Capacity Manual 
(2016HCM).  A description of level of service for signalized and unsignalized intersections 
from the 2016 Highway Capacity Manual is provided in Appendix C.  Table 4-3 showing 
the Fort Collins Motor Vehicle LOS Standards (Intersections) is also provided in Appendix 
C.  Acceptable operation at signalized intersections during the peak hours is defined as 
level of service D or better for the overall intersection, and level of service E or better for 
any leg or movement.  The level of service threshold for arterial/arterial and arterial/ 
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TABLE 1 
Current Peak Hour Operation 

Intersection Movement Level of Service (delay) 
AM PM 

Harmony/Technology-HP 
West 
(RT-in/RT-out/LT-in) 

NB RT C E (40.6 secs) 
SB RT D F (185.1 secs) 
EB LT F (871.6 secs) F (96.2 secs) 
WB LT E (37.2 secs) F (86.1 secs) 

OVERALL E (36.1 secs) A 

Harmony/Lady Moon 
(signal) 
(existing signal timing) 

EB LT E (57.9 secs) E (62.1 secs) 
EB T B C 

EB RT A A 
EB APPROACH B C 

WB LT D F (117.4 secs) 
WB T A B 

WB RT A A 
WB APPROACH B B 

NB LT D D 
NB T D D 

NB RT D D 
NB APPROACH D D 

SB LT D D 
SB T/RT D F (86.7 secs) 

SB APPROACH D E (76.8 secs) 
OVERALL B C 

Harmony/Lady Moon 
(signal) 
(adjusted signal timing) 

EB LT 

N/A 

E (62.1 secs) 
EB T C 

EB RT A 
EB APPROACH C 

WB LT E (75.5 secs) 
WB T B 

WB RT A 
WB APPROACH B 

NB LT D 
NB T D 

NB RT D 
NB APPROACH D 

SB LT D 
SB T/RT E (74.4 secs) 

SB APPROACH E (67.1 secs) 
OVERALL C 

Continued on next page 
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Continued from previous page 

TABLE 1 
Current Peak Hour Operation 

Intersection Movement Level of Service (delay) 
AM PM 

Lady Moon/Timberwood-
Banner Access 
(stop sign) 

EB LT/T B B 
EB RT A A 

EB APPROACH B B 
WB LT/T B B 
WB RT A A 

WB APPROACH B B 
NB LT A A 
SB LT A A 

OVERALL A A 

Timberwood/Retail Access 
(stop sign) 

SB LT/RT A A 
EB LT/T A A 

OVERALL A A 
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collector or local stop sign controlled intersections is level of service F or better for any 
approach leg.  The afternoon signal timing at the Harmony/Lady Moon intersection was 
adjusted giving more green time to the westbound left turns and more green time to the 
southbound leg.  With the adjusted timing, the key intersections meet the Fort Collins 
operational criteria during the peak hours.  At the Harmony/Technology-HP West 
intersection during the morning peak hour, the SYNCHRO software limits the capacity 
of the eastbound left turns to 71 vehicles.   Since the recent traffic uses volumes from 
older counts, it is not known whether there is an operational issue for these eastbound 
left turns.  This over capacity of the eastbound left turns has skewed the results of the 
overall operation of this intersection. 

 
 
Pedestrian Facilities 

 
There are sidewalks along both sides of Harmony Road, Lady Moon Drive, 

Technology Parkway, and the north side of Timberwood Drive.   
 
 
Bicycle Facilities 
 

Bicycle lanes exist on both sides of Harmony Road, Lady Moon Drive, 
Technology Parkway, and Timberwood Drive. 
 
 
Transit Facilities 

 
Currently, Transfort Route 16 operates along Harmony Road.  There are no other 

Transfort facilities in this area of Fort Collins. 
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III.  PROPOSED DEVELOPMENT 
 

Figure 5 shows the site plan of the HTP Medical Offices site.  The HTP Medical 
Offices will consist of a total of 81,000 square feet in two buildings.  The western 
building will be approximately 48,600 square feet and the eastern building will be 
approximately 32,400 square feet.  There will be one full-movement access to/from 
Lady Moon Drive and one full-movement access to/from Timberwood Drive with the 
construction of the HTP Medical Offices.  The access on Timberline Drive will line up 
with the existing Retail Access.  The short range analysis (Year 2025) includes 
development of the HTP Medical Offices and an appropriate increase in background 
traffic, due to normal growth, and other approved developments in the area.  The long 
range future is considered to be the year 2040.   

 
 
Trip Generation 
 

Trip generation is important in considering the impact of a development such as this 
upon the existing and proposed street system.  A compilation of trip generation information 
contained in Trip Generation, 10th Edition, ITE was used to estimate trips that would be 
generated by the proposed/expected use at this site.  Table 2 shows the weekday daily, 
morning, and afternoon peak hour trip generation for the HTP Medical Offices.  With 
development of the HTP Medical Offices, the site will generate approximately 3,024 
weekday vehicle trip ends, 185 morning peak hour vehicle trip ends, and 273 afternoon 
peak hour vehicle trip ends.   

 
 
 
 
 

TABLE 2 
Trip Generation 

Code Use Size 
AWDTE AM Peak Hour PM Peak Hour 

Rate Trips Rate In Rate Out Rate In Rate Out 

720 Medical Office 81.0 KSF EQ 3024 EQ 144 EQ 41 EQ 76 EQ 197 

 
 
 
 
 

Trip Distribution 
 

Directional distribution of the generated trips was determined for the HTP Medical 
Offices site.  Figure 6 shows the vehicle trip distribution used for the HTP Medical Offices 
site.  The trip distribution was discussed and agreed to in the scoping exercise.  
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Background Traffic Projections 
 

Figure 7 shows the short range (2025) background morning and afternoon peak 
hour vehicle traffic projections at the Harmony/Technology-HP West, Harmony/Lady 
Moon-HP East, Lady Moon/Timberwood-Banner Access, and Timberwood/Retail 
Access intersections.  Short range (2025) background traffic forecasts were developed 
by factoring the existing traffic on Harmony Road by one percent per year and factoring 
existing traffic on all other streets by two percent per year. In addition to this, the site 
traffic from the remaining vacant space in the retail parcel to the north was added to the 
short range (2025) background projections. The long range (2040) future forecasts 
included full built out of the HTP area.  Figure 8 shows the long range (2040) 
background peak hour traffic at the key intersections.   
 
 
Trip Assignment/Total Traffic 
 

Trip assignment is how the generated and distributed trips are expected to be 
loaded on the street system.  The assigned trips are the resultant of the trip distribution 
process.  Using the trip distribution shown in Figure 6, Figure 9 shows the assignment 
of the site generated peak hour traffic.  The site generated vehicle traffic was combined 
with the background traffic to determine the total forecasted vehicle traffic at the key 
intersections.  Figures 10 and 11 show the short range (2025) and long range (2040) 
total peak hour traffic at the key intersections, respectively.   

 
 
Signal Warrants 
 

As a matter of policy, traffic signals are not installed at any location unless warrants 
are met according to the Manual on Uniform Traffic Control Devices.  The Harmony/Lady 
Moon intersection is currently signalized.  For the roads in the vicinity of the HTP Medical 
Offices Development, four hour and/or eight hour signal warrants are applicable.  These 
warrants require much data and are applied when the traffic is actually on the area road 
system.  It is acknowledged that peak hour signal warrants should not be applied, but 
since the peak hour forecasts are readily available in a traffic impact study, it is reasonable 
to use them to estimate whether other signal warrants may be met.  If peak hour signal 
warrants will not be met at a given intersection, it is reasonable to conclude that it is not 
likely that other signal warrants would be met.  If peak hour signal warrants are met, it 
merely indicates that further evaluation should occur in the future as the development 
occurs.  However, a judgment can be made that some intersections will likely meet other 
signal warrants.  Since the Harmony/Technology intersection is analyzed as a ¾ 
movement intersection, it does not meet the criteria for signalization.  The other stop sign 
controlled do not meet the signal criteria of the City of Fort Collins. 

 
 

Geometry 
 
The following geometric evaluations utilize the short range (2025) total peak hour 

traffic forecasts (Figure 10) and the long range (2040) total peak hour traffic forecasts 
(Figure 11). 
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The short range (2025) geometry is shown in Figure 12.  Geometry at the 
Harmony/Technology and Lady Moon/Timberwood-Banner Access intersections can 
remain as it exists today.  The Timberwood/Retail-Site Access intersection does not 
require any auxiliary lanes.  At the Harmony/Lady Moon intersection, the operations 
analyses show that northbound dual left-turn lanes will likely be required in the short 
range (2025) future.  This is especially true since it is desired that the Harmony/ 
Technology intersection remain as a stop sign controlled intersection.  Dual northbound 
left-turn lanes can be accomplished by combining the through lane with the right-turn 
lane.  

 
The long range (2040) geometry is shown in Figure 13.  Much of the verbiage 

related to the short range (2025) geometry is applicable in the long range (2040) future.  
At the Harmony/Lady Moon intersection, there may be the need for dual westbound left-
turn lanes from an operational perspective.  Implementation of the dual left-turn lanes 
would require widening Lady Moon Drive to have two receiving lanes.   

 
 
Operation Analysis 
 

Operation analyses were performed at the Harmony/Technology-HP West, 
Harmony/Lady Moon-HP East, Lady Moon/Timberwood-Banner Access, and 
Timberwood/Retail-Site Access intersections. The operation analyses were conducted 
for the short range analysis, reflecting a year 2025 condition, and for the long range 
analysis, reflecting a year 2040 condition.  Under the short range (2025) and long range 
(2040) conditions, the calculated delay for each movement and leg is provided when the 
level of service falls in the LOS E or LOS F categories.  The long range (2040) analyses 
are provided for informational and planning purposes. 

 
Using the short range (2025) background morning and afternoon peak hour 

traffic volumes, the Harmony/Technology-HP West, Harmony/Lady Moon-HP East, 
Lady Moon/Timberwood-Banner Access, and Timberwood/Retail Access intersections 
operate as indicated in Table 3.  Calculation forms for these analyses are provided in 
Appendix D.  As with the existing traffic analysis, the afternoon signal timing at the 
Harmony/Lady Moon intersection was adjusted giving more green time to the 
westbound left turns and more green time to the southbound leg.  With the adjusted 
timing, the key intersections meet the Fort Collins operational criteria during the peak 
hours.  At the Harmony/Technology-HP West intersection during the morning peak 
hour, the SYNCHRO software limits the capacity of the eastbound left turns to 68 
vehicles.   It is not known whether there will actually be an operational issue for these 
eastbound left turns.  This over capacity of the eastbound left turns has skewed the 
results of the overall operation of this intersection.  

 
Using the long range (2040) background morning and afternoon peak hour traffic 

volumes, the key intersections operate as indicated in Table 4.  Calculation forms for 
these analyses are provided in Appendix E.  Under the long range (2040) background 
traffic condition, the Harmony/Lady Moon intersection was analyzed with signal control 
and minimal geometric improvements in order to meet the Fort Collins operational 
criteria.   
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TABLE 3 
Short Range (2025) Background Peak Hour Operation 

Intersection Movement Level of Service (delay) 
AM PM 

Harmony/Technology-HP 
West 
(RT-in/RT-out/LT-in) 

NB RT C E (41.3 secs) 
SB RT D F (176.4 secs) 
EB LT F (889.8 secs) F (96.5 secs) 
WB LT E (40.3 secs) F (93.0 secs) 

OVERALL E (35.1 secs) A 

Harmony/Lady Moon 
(signal) 

EB LT E (57.9 secs) E (62.1 secs) 
EB T B D 

EB RT A A 
EB APPROACH B D 

WB LT D E (75.0 secs) 
WB T A B 

WB RT A A 
WB APPROACH B B 

NB LT D E (71.6 secs) 
NB T D D 

NB RT D D 
NB APPROACH D E (70.6 secs) 

SB LT D D 
SB T/RT D E (74.4 secs) 

SB APPROACH D E (67.1 secs) 
OVERALL B C 

Lady Moon/Timberwood-
Banner Access 
(stop sign) 

EB LT/T C C 
EB RT A B 

EB APPROACH C C 
WB LT/T C B 
WB RT A A 

WB APPROACH B B 
NB LT A A 
SB LT A A 

OVERALL A A 

Timberwood/Retail Access 
(stop sign) 

SB LT/RT B B 
EB LT/T A A 

OVERALL A A 
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TABLE 4 
Long Range (2040) Background Peak Hour Operation 

Intersection Movement Level of Service (delay) 
AM PM 

Harmony/Technology-HP 
West 
(RT-in/RT-out/LT-in) 

NB RT C F (56.9 secs) 
SB RT E (41.8 secs) F (279.6 secs) 
EB LT F (1362.3 secs) F (172.5 secs) 
WB LT E (63.6 secs) F (165.0 secs) 

OVERALL E (47.7 secs) A 

Harmony/Lady Moon 
(signal) 

EB LT E (71.3 secs) E (63.8 secs) 
EB T C D 

EB RT A A 
EB APPROACH C D 

WB LT D E (79.7 secs) 
WB T B B 

WB RT A A 
WB APPROACH B C 

NB LT E (56.2 secs) E (60.6 secs) 
NB T/RT D D 

NB APPROACH E (55.3 secs) E (58.7 secs) 
SB LT E (62.8 secs) E (69.1 secs) 

SB T/RT E (55.8 secs) E (77.1 secs) 
SB APPROACH E (59.0 secs) E (73.3 secs) 

OVERALL C C 

Lady Moon/Timberwood-
Banner Access 
(stop sign) 

EB LT/T D D 
EB RT A B 

EB APPROACH D D 
WB LT/T D C 
WB RT B A 

WB APPROACH C C 
NB LT A A 
SB LT A A 

OVERALL A A 

Timberwood/Retail Access 
(stop sign) 

SB LT/RT B B 
EB LT/T A A 

OVERALL A A 
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Using the traffic volumes shown in Figure 10, the Harmony/Technology-HP West, 
Harmony/Lady Moon-HP East, Lady Moon/Timberwood-Banner Access, Timberwood/ 
Retail-Site Access, and Lady Moon/Site Access intersections operate in the short range 
(2025) total condition as indicated in Table 5.  Calculation forms for these analyses are 
provided in Appendix F.  The Lady Moon/Timberwood-Banner Access, Timberwood/ 
Retail-Site Access, and Lady Moon/Site Access intersections will meet the Fort Collins 
operational criteria during the peak hours.  At the Harmony/Lady Moon-HP East 
intersection, the intersection does not meet the Fort Collins operational criteria with a 
single northbound left-turn lane during the afternoon peak hour.  Therefore, this 
intersection was analyzed with dual northbound left-turn lanes.  The operation is shown 
in Table 5.  Keeping all v/c ratios less than 1.0 will cause the southbound through/right-
turn movement to operate at level of service F.  However, by allowing the eastbound 
through movement to run a v/c ratio slightly greater than 1.0, all movements meet the 
Fort Collins operational criteria with regard to delay.  At the Harmony/Technology-HP 
West intersection during the morning peak hour, the SYNCHRO software limits the 
capacity of the eastbound left turns to 66 vehicles.   It is not known whether there will 
actually be an operational issue for these eastbound left turns.  This over capacity of the 
eastbound left turns has skewed the results of the overall operation of this intersection.  
 

Using the traffic volumes shown in Figure 11, the key intersections operate in the 
long range (2040) total condition as indicated in Table 6.  Calculation forms for these 
analyses are provided in Appendix G.  The Harmony/Lady Moon intersection was 
analyzed with both dual northbound left-turn lanes and dual westbound left-turn lanes 
for operational purposes.  Implementation of the dual westbound left-turn lanes would 
require widening Lady Moon Drive to have two receiving lanes.  This intersection should 
be monitored with regard to operation and the need for additional auxiliary lanes.    
 
 
Pedestrian Level of Service 

 
Appendix H shows a map of the area that is within 1320 feet of the HTP Medical 

Offices site.  The HTP Medical Offices site is located within an area termed as “other,” 
which sets the level of service threshold at LOS C for all measured factors.  There are 
four destination areas within 1320 feet of the proposed HTP Medical Offices:  1) the 
retail/commercial area to the north, 2) the Banner medical facility east of the site, 3) the 
residential area to the southeast, and 4) the industrial uses to the south.  Sidewalks 
exist along both sides of Harmony Road, Lady Moon Drive, Technology Parkway, and 
the north side of Timberwood Drive.  It is expected that the HTP Medical Offices will 
construct sidewalks along its frontage of Timberwood Drive, as well as within the 
development itself.   
 

• Directness – The distance ratio to all pedestrian destinations is less than 1.2 
(LOS A). 

• Continuity – The continuity to all pedestrian destinations will be acceptable at 
LOS B, since there is existing sidewalks adjacent to all the destination areas.   

• Street Crossings – The street crossings to all pedestrian destinations will be 
acceptable at LOS B, since the widest street crossing is Lady Moon Drive.   
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TABLE 5 
Short Range (2025) Total Peak Hour Operation 

Intersection Movement Level of Service (delay) 
AM PM 

Harmony/Technology-HP 
West 
(RT-in/RT-out/LT-in) 

NB RT C E (41.7 secs) 
SB RT D F (219.3 secs) 
EB LT F (929.1 secs) F (118.0 secs) 
WB LT E (45.4 secs) F (99.9 secs) 

OVERALL E (35.7 secs) A 

Harmony/Lady Moon 
(signal) 
(single NB LT lane) 

EB LT E (57.9 secs) E (62.1 secs) 
EB T B D 

EB RT A A 
EB APPROACH B D 

WB LT E (55.9 secs) F (149.1 secs) 
WB T A B 

WB RT A A 
WB APPROACH B C 

NB LT D F (140.0 secs) 
NB T D D 

NB RT D D 
NB APPROACH D F (132.1 secs) 

SB LT D D 
SB T/RT D E (74.4 secs) 

SB APPROACH D E (67.1 secs) 
OVERALL B D 

Harmony/Lady Moon 
(signal) 
(dual NB LT lanes) 

EB LT E (57.9 secs) E (67.5 secs) 
EB T B D 

EB RT A A 
EB APPROACH B D 

WB LT E (57.5 secs) E (77.6 secs) 
WB T A B 

WB RT A A 
WB APPROACH B C 

NB LT D E (76.7 secs) 
NB T/RT D D 

NB APPROACH D E (73.5 secs) 
SB LT D D 

SB T/RT D F (86.8 secs) 
SB APPROACH D E (77.7 secs) 

OVERALL B D 

Continued on next page 
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Continued from previous page 

TABLE 5 
Short Range (2025) Total Peak Hour Operation 

Intersection Movement Level of Service (delay) 
AM PM 

Harmony/Lady Moon 
(signal) 
(dual NB LT lanes & 
allowing the EB through 
with v/c ratio > 1.0) 

EB LT 

N/A 

E (67.5 secs) 
EB T D 

EB RT A 
EB APPROACH D 

WB LT E (73.7 secs) 
WB T B 

WB RT A 
WB APPROACH C 

NB LT E (76.7 secs) 
NB T/RT D 

NB APPROACH E (73.3 secs) 
SB LT D 

SB T/RT E (78.9 secs) 
SB APPROACH E (71.6 secs) 

OVERALL D 

Lady Moon/Timberwood-
Banner Access 
(stop sign) 

EB LT/T C D 
EB RT A B 

EB APPROACH C D 
WB LT/T C C 
WB RT A A 

WB APPROACH B B 
NB LT A A 
SB LT A A 

OVERALL A A 

Timberwood/Retail Access 
(stop sign) 

NB LT/T/RT A A 
SB LT/T/RT B B 
EB LT/T/RT A A 
WB LT/T/RT A A 
OVERALL A A 

Lady Moon/Site Access 
(stop sign) 

EB LT/RT B B 
NB LT A A 

OVERALL A A 
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TABLE 6 
Long Range (2040) Total Peak Hour Operation 

Intersection Movement Level of Service (delay) 
AM PM 

Harmony/Technology-HP 
West 
(RT-in/RT-out/LT-in) 

NB RT C F (57.6 secs) 
SB RT E (42.6 secs) F (345.7 secs) 
EB LT F (1399.3 secs) F (219.7 secs) 
WB LT F (75.4 secs) F (186.6 secs) 

OVERALL E (48.0 secs) A 

Harmony/Lady Moon 
(signal) 

EB LT E (71.3 secs) E (69.3 secs) 
EB T C D 

EB RT A A 
EB APPROACH C D 

WB LT D E (75.4 secs) 
WB T B B 

WB RT A A 
WB APPROACH B C 

NB LT E (55.8 secs) E (78.7 secs) 
NB T/RT D F (156.3 secs) 

NB APPROACH D F (110.3 secs) 
SB LT E (62.8 secs) F (101.9 secs) 

SB T/RT E (55.8 secs) F (284.7 secs) 
SB APPROACH E (59.0 secs) F (215.9 secs) 

OVERALL C D 

Lady Moon/Timberwood-
Banner Access 
(stop sign) 

EB LT/T E (44.7 secs) F (107.5 secs) 
EB RT A B 

EB APPROACH E (39.5 secs) F (94.9 secs) 
WB LT/T D D 
WB RT B B 

WB APPROACH C C 
NB LT A A 
SB LT A A 

OVERALL A C 

Timberwood/Retail Access 
(stop sign) 

NB LT/T/RT A A 
SB LT/T/RT B B 
EB LT/T/RT A A 
WB LT/T/RT A A 
OVERALL A A 

Lady Moon/Site Access 
(stop sign) 

EB LT/RT B C 
NB LT A A 

OVERALL A A 
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• Visual Interest and Amenity – The visual interest and amenity to all pedestrian 
destinations is acceptable at LOS B, since most of the sidewalks have some 
landscaped parkways.  

• Security – The security to all pedestrian destinations is acceptable at LOS B, 
since the sidewalks are adjacent to residential and commercial land uses.   
  

 
Bicycle Level of Service 
 

Based upon Fort Collins bicycle LOS criteria, there is one destination area within 
1320 feet of the HTP Medical Offices:  1) the commercial area north of the site.  The 
bicycle level of service is acceptable.  The bicycle LOS Worksheet is provided in Appendix 
H.  Bicycle lanes exist on both sides of Harmony Road, Lady Moon Drive, Technology 
Parkway, and Timberwood Drive. 

 
 
Transit Level of Service 
 

Currently, Transfort Route 16 operates along Harmony Road.  There are no other 
Transfort facilities in this area of Fort Collins. 
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IV.  CONCLUSIONS/RECOMMENDATIONS 
 

This study assessed the impacts of the HTP Medical Offices development on the 
short range (2025) and long range (2040) street system in the vicinity of the proposed 
development.  As a result of this analysis, the following is concluded: 
 

• The development of the HTP Medical Offices site is feasible from a traffic 
engineering standpoint.  In the short range (2025) future, with development of the 
HTP Medical Offices, the site will generate approximately 3,024 weekday vehicle 
trip ends, 185 morning peak hour vehicle trip ends, and 273 afternoon peak hour 
vehicle trip ends.   

 
• Currently, the key intersections meet the Fort Collins operational criteria during 

the peak hours.  The afternoon signal timing at the Harmony/Lady Moon 
intersection was adjusted giving more green time to the westbound left turns and 
more green time to the southbound leg.  At the Harmony/Technology-HP West 
intersection during the morning peak hour, the SYNCHRO software limits the 
capacity of the eastbound left turns to 71 vehicles.   Since the recent traffic uses 
volumes from older counts, it is not known whether there is an operational issue 
for these eastbound left turns.  This over capacity of the eastbound left turns has 
skewed the results of the overall operation of this intersection.        
 

• Since the Harmony/Technology intersection is analyzed as a ¾ movement 
intersection, it does not meet the criteria for signalization.  The other stop sign 
controlled do not meet the signal criteria of the City of Fort Collins.   
 

• The short range (2025) and long range (2040) geometry is shown in Figures 12 
and 13, respectively.   At the Harmony/Lady Moon intersection, the operations 
analyses show that northbound dual left-turn lanes will likely be required in the 
short range (2025) future.  This is especially true since it is desired that the 
Harmony/ Technology intersection is desired to remain as a stop sign controlled 
intersection.   
  

• In the short range (2025) future, given development of the HTP Medical Offices 
and an increase in background traffic, the Lady Moon/Timberwood-Banner 
Access, Timberwood/Retail-Site Access, and Lady Moon/Site Access 
intersections will meet the Fort Collins operational criteria during the peak hours.  
At the Harmony/Lady Moon-HP East intersection, the intersection does not meet 
the Fort Collins operational criteria with a single northbound left-turn lane during 
the afternoon peak hour.  Therefore, this intersection was analyzed with dual 
northbound left-turn lanes.  At the Harmony/Technology-HP West intersection 
during the morning peak hour, the SYNCHRO software limits the capacity of the 
eastbound left turns to 66 vehicles.   It is not known whether there will actually be 
an operational issue for these eastbound left turns.  This over capacity of the 
eastbound left turns has skewed the results of the overall operation of this 
intersection.  
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• The Harmony/Lady Moon intersection was analyzed with both dual northbound 
left-turn lanes and dual westbound left-turn lanes for operational purposes. 
Implementation of the dual westbound left-turn lanes would require widening 
Lady Moon Drive to have two receiving lanes. This intersection should be 
monitored with regard to operation and the need for additional auxiliary lanes.        

 
• Acceptable level of service is achieved for pedestrian, bicycle, and transit modes 

based upon the measures in the multi-modal transportation guidelines.  



APPENDIX A 
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       DELICH ASSOCIATES
       2272 GLEN HAVEN DRIVE
          LOVELAND, CO 80538
          Phone:  (970) 669-2061

TABULAR SUMMARY OF VEHICLE COUNTS
Date: 10/13/2020 Observer: Vickie
Day: Tuesday Jurisdiction: Fort Collins

R = right turn Intersection:       Harmony/Technology-HP West
S = straight
L = left turn

Time     Northbound:  Technology    Southbound:   HP West Total       Eastbound:  Harmony      Westbound:  Harmony Total Total

Begins L S R Total L S R Total north/south L S R Total L S R Total east/west All

7:30 0 0 0 0 0 6 349 2 357 8 522 3 533 890 890
7:45 2 2 1 1 3 11 290 6 307 6 572 9 587 894 897
8:00 0 0 0 0 0 6 268 8 282 8 440 1 449 731 731
8:15 1 1 1 1 2 11 305 6 322 8 439 2 449 771 773

7:30-8:30 0 0 3 3 0 0 2 2 5 34 1212 22 1268 30 1973 15 2018 3286 3291
PHF n/a n/a 0.38 0.38 n/a n/a 0.5 0.5 0.77 0.87 0.69 0.89 0.94 0.86 0.42 0.86 0.92

4:30 5 5 9 9 14 1 560 3 564 0 494 0 494 1058 1072
4:45 4 4 5 5 9 2 525 8 535 2 436 0 438 973 982
5:00 7 7 13 13 20 2 627 4 633 3 494 1 498 1131 1151
5:15 6 6 7 7 13 0 552 1 553 5 390 3 398 951 964

4:30-5:30 0 0 22 22 0 0 34 34 56 5 2264 16 2285 10 1814 4 1828 4113 4169
PHF n/a n/a 0.79 0.79 n/a n/a 0.65 0.65 0.63 0.9 0.5 0.9 0.5 0.92 0.33 0.92 0.91



       DELICH ASSOCIATES
       2272 GLEN HAVEN DRIVE
          LOVELAND, CO 80538
          Phone:  (970) 669-2061

TABULAR SUMMARY OF VEHICLE COUNTS
Date: 11/28/2017 Observer: City of Fort Collins
Day: Tuesday Jurisdiction: Fort Collins

R = right turn Intersection:       Harmony/Lady Moon-HP East
S = straight
L = left turn

Time     Northbound:  Lady Moon    Southbound:   HP East Total       Eastbound:  Harmony      Westbound:  Harmony Total Total

Begins L S R Total L S R Total north/south L S R Total L S R Total east/west All

7:30 17 10 18 45 2 0 0 2 47 2 458 18 478 41 553 36 630 1108 1155
7:45 20 11 24 55 1 0 0 1 56 2 411 14 427 36 553 65 654 1081 1137
8:00 23 18 19 60 0 0 0 0 60 2 347 14 363 32 518 40 590 953 1013
8:15 21 13 11 45 0 2 0 2 47 4 340 16 360 39 532 37 608 968 1015

7:30-8:30 81 52 72 205 3 2 0 5 210 10 1556 62 1628 148 2156 178 2482 4110 4320
PHF 0.88 0.72 0.75 0.85 0.38 0.25 n/a 0.63 0.63 0.85 0.86 0.85 0.9 0.97 0.68 0.95 0.94

4:30 30 2 34 66 55 22 20 97 163 0 520 24 544 36 477 4 517 1061 1224
4:45 23 2 14 39 52 12 4 68 107 1 565 35 601 30 531 9 570 1171 1278
5:00 29 0 38 67 54 16 13 83 150 1 561 31 593 32 427 4 463 1056 1206
5:15 28 1 23 52 36 17 14 67 119 2 589 34 625 31 574 6 611 1236 1355

4:30-5:30 110 5 109 224 197 67 51 315 539 4 2235 124 2363 129 2009 23 2161 4524 5063
PHF 0.92 0.63 0.72 0.84 0.9 0.76 0.64 0.81 0.5 0.95 0.89 0.95 0.9 0.88 0.64 0.88 0.93



       DELICH ASSOCIATES
       2272 GLEN HAVEN DRIVE
          LOVELAND, CO 80538
          Phone:  (970) 669-2061

TABULAR SUMMARY OF VEHICLE COUNTS
Date: 10/14/2020 Observer: Vickie
Day: Wednesday Jurisdiction: Fort Collins

R = right turn Intersection:       Lady Moon/Timberwood-Banner Access
S = straight
L = left turn

Time     Northbound:  Lady Moon    Southbound:   Lady Moon Total       Eastbound:  Timberwood      Westbound:  Banner Acces Total Total

Begins L S R Total L S R Total north/south L S R Total L S R Total east/west All

7:30 3 30 3 36 18 8 0 26 62 8 0 0 8 0 0 1 1 9 71
7:45 5 23 5 33 14 12 0 26 59 6 0 1 7 0 0 1 1 8 67
8:00 4 34 3 41 16 23 0 39 80 1 0 2 3 0 0 1 1 4 84
8:15 2 27 5 34 9 16 1 26 60 4 0 1 5 0 0 1 1 6 66

7:30-8:30 14 114 16 144 57 59 1 117 261 19 0 4 23 0 0 4 4 27 288
PHF 0.7 0.84 0.8 0.88 0.79 0.64 0.25 0.75 0.59 n/a 0.5 0.72 n/a n/a 1 1 0.86

4:30 3 19 0 22 5 38 2 45 67 8 1 0 9 2 0 4 6 15 82
4:45 3 27 1 31 4 41 2 47 78 7 0 1 8 2 1 2 5 13 91
5:00 0 36 0 36 2 42 1 45 81 5 0 0 5 3 1 8 12 17 98
5:15 2 28 0 30 4 56 0 60 90 6 0 2 8 2 0 0 2 10 100

4:30-5:30 8 110 1 119 15 177 5 197 316 26 1 3 30 9 2 14 25 55 371
PHF 0.67 0.76 0.25 0.83 0.75 0.79 0.63 0.82 0.81 0.25 0.38 0.83 0.75 0.5 0.44 0.52 0.93



       DELICH ASSOCIATES
       2272 GLEN HAVEN DRIVE
          LOVELAND, CO 80538
          Phone:  (970) 669-2061

TABULAR SUMMARY OF VEHICLE COUNTS
Date: 10/14/2020 Observer: Vickie
Day: Wednesday Jurisdiction: Fort Collins

R = right turn Intersection:       Timberwood/Retail Access
S = straight
L = left turn

Time     Northbound:     Southbound:   Retail Access Total       Eastbound:  Timberwood      Westbound:  Timberwood Total Total

Begins L S R Total L S R Total north/south L S R Total L S R Total east/west All

7:30 0 7 0 7 7 3 1 4 1 2 3 7 14
7:45 0 5 0 5 5 2 2 4 2 3 5 9 14
8:00 0 1 1 2 2 1 2 3 2 2 4 7 9
8:15 0 4 0 4 4 2 1 3 0 3 3 6 10

7:30-8:30 0 0 0 0 17 0 1 18 18 8 6 0 14 0 5 10 15 29 47
PHF n/a n/a n/a n/a 0.61 n/a 0.25 0.64 0.67 0.75 n/a 0.88 n/a 0.63 0.83 0.75 0.84

4:30 0 8 0 8 8 2 1 3 2 3 5 8 16
4:45 0 8 0 8 8 1 0 1 1 5 6 7 15
5:00 0 2 2 4 4 3 3 6 0 2 2 8 12
5:15 0 7 0 7 7 0 1 1 0 2 2 3 10

4:30-5:30 0 0 0 0 25 0 2 27 27 6 5 0 11 0 3 12 15 26 53
PHF n/a n/a n/a n/a 0.78 n/a 0.25 0.84 0.5 0.42 n/a 0.46 n/a 0.38 0.6 0.63 0.83
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HCM 6th TWSC Recent AM
8: Technology Parkway/HP West & Harmony

11/20/2020 Synchro 11 Light Report
Delich Associates recent am.syn

Intersection
Int Delay, s/veh 36.1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 173 1673 53 30 2224 52 0 0 3 0 0 12
Future Vol, veh/h 173 1673 53 30 2224 52 0 0 3 0 0 12
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 250 - 350 430 - - - - 0 - - 0
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 92 92 92 92 92 92 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 188 1818 58 33 2417 57 0 0 3 0 0 13
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 2474 0 0 1876 0 0 - - 909 - - 1237
          Stage 1 - - - - - - - - - - - -
          Stage 2 - - - - - - - - - - - -
Critical Hdwy 5.34 - - 5.34 - - - - 7.14 - - 7.14
Critical Hdwy Stg 1 - - - - - - - - - - - -
Critical Hdwy Stg 2 - - - - - - - - - - - -
Follow-up Hdwy 3.12 - - 3.12 - - - - 3.92 - - 3.92
Pot Cap-1 Maneuver ~ 71 - - 144 - - 0 0 238 0 0 144
          Stage 1 - - - - - - 0 0 - 0 0 -
          Stage 2 - - - - - - 0 0 - 0 0 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver ~ 71 - - 144 - - - - 238 - - 144
Mov Cap-2 Maneuver - - - - - - - - - - - -
          Stage 1 - - - - - - - - - - - -
          Stage 2 - - - - - - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 79.4 0.5 20.3 32.5
HCM LOS C D
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 238 ~ 71 - - 144 - - 144
HCM Lane V/C Ratio 0.014 2.648 - - 0.226 - - 0.091
HCM Control Delay (s) 20.3$ 871.6 - - 37.2 - - 32.5
HCM Lane LOS C F - - E - - D
HCM 95th %tile Q(veh) 0 18.5 - - 0.8 - - 0.3

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



HCM 6th TWSC Recent PM
8: Technology Parkway/HP West & Harmony

11/20/2020 Synchro 11 Light Report
Delich Associates recent pm.syn

Intersection
Int Delay, s/veh 5.7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 21 2413 41 10 2362 7 0 0 22 0 0 134
Future Vol, veh/h 21 2413 41 10 2362 7 0 0 22 0 0 134
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 250 - 350 430 - - - - 0 - - 0
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 91 91 91 91 91 91 91 91 91 91 91 91
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 23 2652 45 11 2596 8 0 0 24 0 0 147
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 2604 0 0 2697 0 0 - - 1326 - - 1302
          Stage 1 - - - - - - - - - - - -
          Stage 2 - - - - - - - - - - - -
Critical Hdwy 5.34 - - 5.34 - - - - 7.14 - - 7.14
Critical Hdwy Stg 1 - - - - - - - - - - - -
Critical Hdwy Stg 2 - - - - - - - - - - - -
Follow-up Hdwy 3.12 - - 3.12 - - - - 3.92 - - 3.92
Pot Cap-1 Maneuver 61 - - 55 - - 0 0 125 0 0 ~ 130
          Stage 1 - - - - - - 0 0 - 0 0 -
          Stage 2 - - - - - - 0 0 - 0 0 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 61 - - 55 - - - - 125 - - ~ 130
Mov Cap-2 Maneuver - - - - - - - - - - - -
          Stage 1 - - - - - - - - - - - -
          Stage 2 - - - - - - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 0.8 0.4 40.6 185.1
HCM LOS E F
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 125 61 - - 55 - - 130
HCM Lane V/C Ratio 0.193 0.378 - - 0.2 - - 1.133
HCM Control Delay (s) 40.6 96.2 - - 86.1 - - 185.1
HCM Lane LOS E F - - F - - F
HCM 95th %tile Q(veh) 0.7 1.4 - - 0.7 - - 8.6

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



HCM 6th Signalized Intersection Summary Recent AM
1: Lady Moon & Harmony

11/20/2020 Synchro 11 Light Report
Delich Associates recent am.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 10 1602 64 154 2220 178 83 52 74 3 2 3
Future Volume (veh/h) 10 1602 64 154 2220 178 83 52 74 3 2 3
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 1945 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 11 1704 18 164 2362 151 88 55 1 3 2 1
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 36 2808 872 293 3664 1138 241 180 152 141 47 24
Arrive On Green 0.02 0.55 0.55 0.16 0.72 0.72 0.07 0.10 0.10 0.01 0.04 0.03
Sat Flow, veh/h 1853 5106 1585 1781 5106 1585 1781 1870 1585 1781 1176 588
Grp Volume(v), veh/h 11 1704 18 164 2362 151 88 55 1 3 0 3
Grp Sat Flow(s),veh/h/ln 1853 1702 1585 1781 1702 1585 1781 1870 1585 1781 0 1764
Q Serve(g_s), s 0.6 24.8 0.4 9.3 26.7 3.3 5.0 3.0 0.1 0.2 0.0 0.2
Cycle Q Clear(g_c), s 0.6 24.8 0.4 9.3 26.7 3.3 5.0 3.0 0.1 0.2 0.0 0.2
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.33
Lane Grp Cap(c), veh/h 36 2808 872 293 3664 1138 241 180 152 141 0 71
V/C Ratio(X) 0.30 0.61 0.02 0.56 0.64 0.13 0.36 0.31 0.01 0.02 0.00 0.04
Avail Cap(c_a), veh/h 253 2808 872 293 3664 1138 249 180 152 249 0 160
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 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 53.2 16.7 6.5 42.3 8.2 4.8 44.2 46.3 45.0 49.5 0.0 50.9
Incr Delay (d2), s/veh 4.7 1.0 0.0 2.4 0.4 0.1 0.9 1.0 0.0 0.1 0.0 0.2
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 0.3 8.5 0.2 4.1 6.9 0.8 2.3 1.5 0.0 0.1 0.0 0.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 57.9 17.7 6.6 44.7 8.6 4.9 45.1 47.3 45.0 49.5 0.0 51.2
LnGrp LOS E B A D A A D D D D A D
Approach Vol, veh/h 1733 2677 144 6
Approach Delay, s/veh 17.8 10.6 45.9 50.4
Approach LOS B B D D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 10.5 9.4 24.1 66.0 4.4 15.6 5.1 84.9
Change Period (Y+Rc), s 4.0 6.0 7.0 6.5 4.0 6.0 4.0 7.0
Max Green Setting (Gmax), s 7.0 9.0 11.0 59.5 7.0 9.0 14.0 59.0
Max Q Clear Time (g_c+I1), s 7.0 2.2 11.3 26.8 2.2 5.0 2.6 28.7
Green Ext Time (p_c), s 0.0 0.0 0.0 8.8 0.0 0.0 0.0 15.4

Intersection Summary
HCM 6th Ctrl Delay 14.5
HCM 6th LOS B



Timing Report, Sorted By Phase Recent AM
1: Lady Moon & Harmony

11/20/2020 Synchro 11 Light Report
Delich Associates recent am.syn

Phase Number 1 2 3 4 5 6 7 8
Movement NBL SBTL WBL EBT SBL NBTL EBL WBT
Lead/Lag Lead Lag Lag Lead Lead Lag Lead Lag
Lead-Lag Optimize
Recall Mode None None None C-Max None None None None
Maximum Split (s) 11 15 18 66 11 15 18 66
Maximum Split (%) 10.0% 13.6% 16.4% 60.0% 10.0% 13.6% 16.4% 60.0%
Minimum Split (s) 11 15 11 25.5 11 15 11 28
Yellow Time (s) 3 3 5.5 5.5 3 3 3 5.5
All-Red Time (s) 1 3 1.5 1 1 3 1 1.5
Minimum Initial (s) 4 4 4 15 4 4 4 15
Vehicle Extension (s) 3 3 3 3 3 3 3 3
Minimum Gap (s) 3 3 3 3 3 3 3 3
Time Before Reduce (s) 0 0 0 0 0 0 0 0
Time To Reduce (s) 0 0 0 0 0 0 0 0
Walk Time (s) 7 7
Flash Dont Walk (s) 12 12
Dual Entry No Yes No Yes No Yes No Yes
Inhibit Max Yes Yes Yes Yes Yes Yes Yes Yes
Start Time (s) 66.5 77.5 48.5 92.5 66.5 77.5 92.5 0.5
End Time (s) 77.5 92.5 66.5 48.5 77.5 92.5 0.5 66.5
Yield/Force Off (s) 73.5 86.5 59.5 42 73.5 86.5 106.5 59.5
Yield/Force Off 170(s) 73.5 86.5 59.5 30 73.5 86.5 106.5 47.5
Local Start Time (s) 24.5 35.5 6.5 50.5 24.5 35.5 50.5 68.5
Local Yield (s) 31.5 44.5 17.5 0 31.5 44.5 64.5 17.5
Local Yield 170(s) 31.5 44.5 17.5 98 31.5 44.5 64.5 5.5

Intersection Summary
Cycle Length 110
Control Type Actuated-Coordinated
Natural Cycle 80
Offset: 42 (38%), Referenced to phase 4:EBT, Start of Yellow

Splits and Phases:     1: Lady Moon & Harmony



Queues Recent AM
1: Lady Moon & Harmony

11/20/2020 Synchro 11 Light Report
Delich Associates recent am.syn

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 11 1704 68 164 2362 189 88 55 79 3 5
v/c Ratio 0.09 0.51 0.07 0.85 0.57 0.14 0.46 0.35 0.26 0.02 0.04
Control Delay 49.5 11.5 0.1 84.0 7.0 1.3 51.1 53.5 2.1 40.7 36.4
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 49.5 11.5 0.1 84.0 7.0 1.3 51.1 53.5 2.1 40.7 36.4
Queue Length 50th (ft) 7 209 0 116 164 0 59 37 0 2 1
Queue Length 95th (ft) 26 331 0 #236 483 27 98 78 0 10 13
Internal Link Dist (ft) 1193 358 651 468
Turn Bay Length (ft) 445 500 375 525 190 290 125
Base Capacity (vph) 249 3353 1022 193 4111 1316 193 174 314 169 156
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 0.04 0.51 0.07 0.85 0.57 0.14 0.46 0.32 0.25 0.02 0.03

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM 6th Signalized Intersection Summary Recent PM
1: Lady Moon & Harmony

11/20/2020 Synchro 11 Light Report
Delich Associates recent pm.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 4 2302 129 133 2069 23 113 5 112 51 67 197
Future Volume (veh/h) 4 2302 129 133 2069 23 113 5 112 51 67 197
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 1945 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 4 2475 62 143 2225 1 122 5 1 55 72 116
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 23 2872 892 148 3340 1037 197 275 233 316 81 130
Arrive On Green 0.01 0.56 0.56 0.08 0.65 0.65 0.07 0.15 0.15 0.04 0.13 0.12
Sat Flow, veh/h 1853 5106 1585 1781 5106 1585 1781 1870 1585 1781 645 1039
Grp Volume(v), veh/h 4 2475 62 143 2225 1 122 5 1 55 0 188
Grp Sat Flow(s),veh/h/ln 1853 1702 1585 1781 1702 1585 1781 1870 1585 1781 0 1683
Q Serve(g_s), s 0.3 49.4 1.5 9.6 32.0 0.0 7.0 0.3 0.1 3.2 0.0 13.2
Cycle Q Clear(g_c), s 0.3 49.4 1.5 9.6 32.0 0.0 7.0 0.3 0.1 3.2 0.0 13.2
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.62
Lane Grp Cap(c), veh/h 23 2872 892 148 3340 1037 197 275 233 316 0 210
V/C Ratio(X) 0.17 0.86 0.07 0.96 0.67 0.00 0.62 0.02 0.00 0.17 0.00 0.89
Avail Cap(c_a), veh/h 201 2872 892 148 3340 1037 197 275 233 429 0 210
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 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 58.6 22.3 5.8 54.8 12.7 7.2 41.7 43.8 43.7 42.7 0.0 52.0
Incr Delay (d2), s/veh 3.5 3.7 0.2 62.6 0.5 0.0 5.9 0.0 0.0 0.3 0.0 34.7
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 17.9 0.7 6.7 10.0 0.0 3.4 0.1 0.0 1.4 0.0 7.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 62.1 26.0 6.0 117.4 13.2 7.2 47.6 43.8 43.7 42.9 0.0 86.7
LnGrp LOS E C A F B A D D D D A F
Approach Vol, veh/h 2541 2369 128 243
Approach Delay, s/veh 25.5 19.5 47.4 76.8
Approach LOS C B D E

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 11.0 20.0 16.0 73.0 8.4 22.6 4.5 84.5
Change Period (Y+Rc), s 4.0 6.0 7.0 6.5 4.0 6.0 4.0 7.0
Max Green Setting (Gmax), s 7.0 14.0 9.0 66.5 12.0 9.0 12.0 66.0
Max Q Clear Time (g_c+I1), s 9.0 15.2 11.6 51.4 5.2 2.3 2.3 34.0
Green Ext Time (p_c), s 0.0 0.0 0.0 10.3 0.0 0.0 0.0 13.4

Intersection Summary
HCM 6th Ctrl Delay 25.7
HCM 6th LOS C



Timing Report, Sorted By Phase Recent PM
1: Lady Moon & Harmony

11/20/2020 Synchro 11 Light Report
Delich Associates recent pm.syn

Phase Number 1 2 3 4 5 6 7 8
Movement NBL SBTL WBL EBT SBL NBTL EBL WBT
Lead/Lag Lead Lag Lag Lead Lead Lag Lead Lag
Lead-Lag Optimize
Recall Mode None None None C-Max None None None None
Maximum Split (s) 11 20 16 73 16 15 16 73
Maximum Split (%) 9.2% 16.7% 13.3% 60.8% 13.3% 12.5% 13.3% 60.8%
Minimum Split (s) 11 15 11 25.5 11 15 11 28
Yellow Time (s) 3 3 5.5 5.5 3 3 3 5.5
All-Red Time (s) 1 3 1.5 1 1 3 1 1.5
Minimum Initial (s) 4 4 4 15 4 4 4 15
Vehicle Extension (s) 3 3 3 3 3 3 3 3
Minimum Gap (s) 3 3 3 3 3 3 3 3
Time Before Reduce (s) 0 0 0 0 0 0 0 0
Time To Reduce (s) 0 0 0 0 0 0 0 0
Walk Time (s) 7 7
Flash Dont Walk (s) 12 12
Dual Entry No Yes No Yes No Yes No Yes
Inhibit Max Yes Yes Yes Yes Yes Yes Yes Yes
Start Time (s) 17.5 28.5 1.5 48.5 17.5 33.5 48.5 64.5
End Time (s) 28.5 48.5 17.5 1.5 33.5 48.5 64.5 17.5
Yield/Force Off (s) 24.5 42.5 10.5 115 29.5 42.5 60.5 10.5
Yield/Force Off 170(s) 24.5 42.5 10.5 103 29.5 42.5 60.5 118.5
Local Start Time (s) 22.5 33.5 6.5 53.5 22.5 38.5 53.5 69.5
Local Yield (s) 29.5 47.5 15.5 0 34.5 47.5 65.5 15.5
Local Yield 170(s) 29.5 47.5 15.5 108 34.5 47.5 65.5 3.5

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 90
Offset: 115 (96%), Referenced to phase 4:EBT, Start of Yellow

Splits and Phases:     1: Lady Moon & Harmony



Queues Recent PM
1: Lady Moon & Harmony

11/20/2020 Synchro 11 Light Report
Delich Associates recent pm.syn

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 4 2475 139 143 2225 25 122 5 120 55 284
v/c Ratio 0.04 0.87 0.15 0.97 0.65 0.02 0.67 0.02 0.31 0.17 0.96
Control Delay 54.0 26.6 1.5 122.6 13.0 0.0 58.5 49.6 2.1 38.0 77.8
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 54.0 26.6 1.5 122.6 13.0 0.0 58.5 49.6 2.1 38.0 77.8
Queue Length 50th (ft) 3 570 0 112 312 0 78 4 0 34 147
Queue Length 95th (ft) 15 644 19 #245 475 0 #145 17 0 70 #323
Internal Link Dist (ft) 1193 358 651 468
Turn Bay Length (ft) 445 500 375 525 190 290 125
Base Capacity (vph) 198 2860 903 147 3427 1111 181 240 382 364 295
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 0.02 0.87 0.15 0.97 0.65 0.02 0.67 0.02 0.31 0.15 0.96

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM 6th Signalized Intersection Summary Recent PM
1: Lady Moon & Harmony

11/20/2020 Synchro 11 Light Report
Delich Associates recent pm adj timing.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 4 2302 129 133 2069 23 113 5 112 51 67 197
Future Volume (veh/h) 4 2302 129 133 2069 23 113 5 112 51 67 197
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 1945 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 4 2475 58 143 2225 1 122 5 1 55 72 116
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 23 2745 852 178 3298 1024 208 290 246 328 86 138
Arrive On Green 0.01 0.54 0.54 0.10 0.65 0.65 0.07 0.16 0.16 0.04 0.13 0.13
Sat Flow, veh/h 1853 5106 1585 1781 5106 1585 1781 1870 1585 1781 645 1039
Grp Volume(v), veh/h 4 2475 58 143 2225 1 122 5 1 55 0 188
Grp Sat Flow(s),veh/h/ln 1853 1702 1585 1781 1702 1585 1781 1870 1585 1781 0 1683
Q Serve(g_s), s 0.3 52.2 1.5 9.4 32.8 0.0 6.9 0.3 0.1 3.1 0.0 13.1
Cycle Q Clear(g_c), s 0.3 52.2 1.5 9.4 32.8 0.0 6.9 0.3 0.1 3.1 0.0 13.1
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.62
Lane Grp Cap(c), veh/h 23 2745 852 178 3298 1024 208 290 246 328 0 224
V/C Ratio(X) 0.17 0.90 0.07 0.80 0.67 0.00 0.59 0.02 0.00 0.17 0.00 0.84
Avail Cap(c_a), veh/h 170 2745 852 178 3298 1024 208 290 246 456 0 224
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 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 58.6 24.9 6.8 52.8 13.3 7.5 40.8 42.9 42.8 41.8 0.0 51.0
Incr Delay (d2), s/veh 3.5 5.4 0.2 22.6 0.6 0.0 4.3 0.0 0.0 0.2 0.0 23.4
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 0.1 19.6 0.7 5.2 10.4 0.0 3.3 0.1 0.0 1.4 0.0 7.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 62.1 30.3 6.9 75.5 13.9 7.5 45.1 43.0 42.8 42.1 0.0 74.4
LnGrp LOS E C A E B A D D D D A E
Approach Vol, veh/h 2537 2369 128 243
Approach Delay, s/veh 29.8 17.6 45.0 67.1
Approach LOS C B D E

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 11.0 21.0 18.0 70.0 8.4 23.6 4.5 83.5
Change Period (Y+Rc), s 4.0 6.0 7.0 6.5 4.0 6.0 4.0 7.0
Max Green Setting (Gmax), s 7.0 15.0 11.0 63.5 13.0 9.0 10.0 67.0
Max Q Clear Time (g_c+I1), s 8.9 15.1 11.4 54.2 5.1 2.3 2.3 34.8
Green Ext Time (p_c), s 0.0 0.0 0.0 7.1 0.1 0.0 0.0 13.4

Intersection Summary
HCM 6th Ctrl Delay 26.4
HCM 6th LOS C



Timing Report, Sorted By Phase Recent PM
1: Lady Moon & Harmony

11/20/2020 Synchro 11 Light Report
Delich Associates recent pm adj timing.syn

Phase Number 1 2 3 4 5 6 7 8
Movement NBL SBTL WBL EBT SBL NBTL EBL WBT
Lead/Lag Lead Lag Lag Lead Lead Lag Lead Lag
Lead-Lag Optimize
Recall Mode None None None C-Max None None None None
Maximum Split (s) 11 21 18 70 17 15 14 74
Maximum Split (%) 9.2% 17.5% 15.0% 58.3% 14.2% 12.5% 11.7% 61.7%
Minimum Split (s) 11 15 11 25.5 11 15 11 28
Yellow Time (s) 3 3 5.5 5.5 3 3 3 5.5
All-Red Time (s) 1 3 1.5 1 1 3 1 1.5
Minimum Initial (s) 4 4 4 15 4 4 4 15
Vehicle Extension (s) 3 3 3 3 3 3 3 3
Minimum Gap (s) 3 3 3 3 3 3 3 3
Time Before Reduce (s) 0 0 0 0 0 0 0 0
Time To Reduce (s) 0 0 0 0 0 0 0 0
Walk Time (s) 7 7
Flash Dont Walk (s) 12 12
Dual Entry No Yes No Yes No Yes No Yes
Inhibit Max Yes Yes Yes Yes Yes Yes Yes Yes
Start Time (s) 19.5 30.5 1.5 51.5 19.5 36.5 51.5 65.5
End Time (s) 30.5 51.5 19.5 1.5 36.5 51.5 65.5 19.5
Yield/Force Off (s) 26.5 45.5 12.5 115 32.5 45.5 61.5 12.5
Yield/Force Off 170(s) 26.5 45.5 12.5 103 32.5 45.5 61.5 0.5
Local Start Time (s) 24.5 35.5 6.5 56.5 24.5 41.5 56.5 70.5
Local Yield (s) 31.5 50.5 17.5 0 37.5 50.5 66.5 17.5
Local Yield 170(s) 31.5 50.5 17.5 108 37.5 50.5 66.5 5.5

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 90
Offset: 115 (96%), Referenced to phase 4:EBT, Start of Yellow

Splits and Phases:     1: Lady Moon & Harmony



Queues Recent PM
1: Lady Moon & Harmony

11/20/2020 Synchro 11 Light Report
Delich Associates recent pm adj timing.syn

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 4 2475 139 143 2225 25 122 5 120 55 284
v/c Ratio 0.04 0.90 0.16 0.82 0.66 0.02 0.67 0.02 0.31 0.16 0.93
Control Delay 54.0 30.7 1.7 86.1 13.6 0.0 57.3 48.6 2.0 37.1 69.9
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 54.0 30.7 1.7 86.1 13.6 0.0 57.3 48.6 2.0 37.1 69.9
Queue Length 50th (ft) 3 607 0 110 322 0 77 4 0 34 145
Queue Length 95th (ft) 15 687 20 #222 487 0 #143 17 0 69 #312
Internal Link Dist (ft) 1193 358 651 468
Turn Bay Length (ft) 445 500 375 525 190 290 125
Base Capacity (vph) 167 2742 872 177 3389 1100 182 254 393 379 308
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 0.02 0.90 0.16 0.81 0.66 0.02 0.67 0.02 0.31 0.15 0.92

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM 6th TWSC Recent AM
3: Lady Moon & Timberwood Drive/Banner Access

11/20/2020 Synchro 11 Light Report
Delich Associates recent am.syn

Intersection
Int Delay, s/veh 2.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 19 0 8 5 0 4 16 171 16 57 132 1
Future Vol, veh/h 19 0 8 5 0 4 16 171 16 57 132 1
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 - - 80 - - 80 250 - - 80 - 100
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 86 86 86 86 86 86 86 86 86 86 86 86
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 22 0 9 6 0 5 19 199 19 66 153 1
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 534 541 153 537 533 209 154 0 0 218 0 0
          Stage 1 285 285 - 247 247 - - - - - - -
          Stage 2 249 256 - 290 286 - - - - - - -
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 457 448 893 455 453 831 1426 - - 1352 - -
          Stage 1 722 676 - 757 702 - - - - - - -
          Stage 2 755 696 - 718 675 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 433 421 893 429 425 831 1426 - - 1352 - -
Mov Cap-2 Maneuver 433 421 - 429 425 - - - - - - -
          Stage 1 713 643 - 747 693 - - - - - - -
          Stage 2 741 687 - 676 642 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 12.4 11.7 0.6 2.3
HCM LOS B B
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2WBLn1WBLn2 SBL SBT SBR
Capacity (veh/h) 1426 - - 433 893 429 831 1352 - -
HCM Lane V/C Ratio 0.013 - - 0.051 0.01 0.014 0.006 0.049 - -
HCM Control Delay (s) 7.6 - - 13.8 9.1 13.5 9.4 7.8 - -
HCM Lane LOS A - - B A B A A - -
HCM 95th %tile Q(veh) 0 - - 0.2 0 0 0 0.2 - -



HCM 6th TWSC Recent PM
3: Lady Moon & Timberwood Drive/Banner Access

11/20/2020 Synchro 11 Light Report
Delich Associates recent pm.syn

Intersection
Int Delay, s/veh 1.8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 26 1 6 12 1 14 11 150 4 15 284 5
Future Vol, veh/h 26 1 6 12 1 14 11 150 4 15 284 5
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 - - 80 - - 80 250 - - 80 - 100
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 93 93 93 93 93 93 93 93 93 93 93 93
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 28 1 6 13 1 15 12 161 4 16 305 5
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 532 526 305 530 529 163 310 0 0 165 0 0
          Stage 1 337 337 - 187 187 - - - - - - -
          Stage 2 195 189 - 343 342 - - - - - - -
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 458 457 735 460 455 882 1250 - - 1413 - -
          Stage 1 677 641 - 815 745 - - - - - - -
          Stage 2 807 744 - 672 638 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 442 447 735 448 445 882 1250 - - 1413 - -
Mov Cap-2 Maneuver 442 447 - 448 445 - - - - - - -
          Stage 1 670 634 - 807 738 - - - - - - -
          Stage 2 784 737 - 657 631 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 13 11.2 0.5 0.4
HCM LOS B B
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2WBLn1WBLn2 SBL SBT SBR
Capacity (veh/h) 1250 - - 442 735 448 882 1413 - -
HCM Lane V/C Ratio 0.009 - - 0.066 0.009 0.031 0.017 0.011 - -
HCM Control Delay (s) 7.9 - - 13.7 9.9 13.3 9.2 7.6 - -
HCM Lane LOS A - - B A B A A - -
HCM 95th %tile Q(veh) 0 - - 0.2 0 0.1 0.1 0 - -



HCM 6th TWSC Recent AM
4: Timberwood Drive & Retail Access

11/20/2020 Synchro 11 Light Report
Delich Associates recent am.syn

Intersection
Int Delay, s/veh 4.8

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 8 6 5 12 21 1
Future Vol, veh/h 8 6 5 12 21 1
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 85 85 85 85 85 85
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 9 7 6 14 25 1
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 20 0 - 0 38 13
          Stage 1 - - - - 13 -
          Stage 2 - - - - 25 -
Critical Hdwy 4.12 - - - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy 2.218 - - - 3.518 3.318
Pot Cap-1 Maneuver 1596 - - - 974 1067
          Stage 1 - - - - 1010 -
          Stage 2 - - - - 998 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1596 - - - 968 1067
Mov Cap-2 Maneuver - - - - 968 -
          Stage 1 - - - - 1004 -
          Stage 2 - - - - 998 -
 

Approach EB WB SB
HCM Control Delay, s 4.2 0 8.8
HCM LOS A
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1596 - - - 972
HCM Lane V/C Ratio 0.006 - - - 0.027
HCM Control Delay (s) 7.3 0 - - 8.8
HCM Lane LOS A A - - A
HCM 95th %tile Q(veh) 0 - - - 0.1



HCM 6th TWSC Recent PM
4: Timberwood Drive & Retail Access

11/20/2020 Synchro 11 Light Report
Delich Associates recent pm.syn

Intersection
Int Delay, s/veh 5.3

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 6 5 3 13 27 2
Future Vol, veh/h 6 5 3 13 27 2
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 85 85 85 85 85 85
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 7 6 4 15 32 2
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 19 0 - 0 32 12
          Stage 1 - - - - 12 -
          Stage 2 - - - - 20 -
Critical Hdwy 4.12 - - - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy 2.218 - - - 3.518 3.318
Pot Cap-1 Maneuver 1597 - - - 982 1069
          Stage 1 - - - - 1011 -
          Stage 2 - - - - 1003 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1597 - - - 978 1069
Mov Cap-2 Maneuver - - - - 978 -
          Stage 1 - - - - 1007 -
          Stage 2 - - - - 1003 -
 

Approach EB WB SB
HCM Control Delay, s 4 0 8.8
HCM LOS A
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1597 - - - 984
HCM Lane V/C Ratio 0.004 - - - 0.035
HCM Control Delay (s) 7.3 0 - - 8.8
HCM Lane LOS A A - - A
HCM 95th %tile Q(veh) 0 - - - 0.1



 
 

UNSIGNALIZED INTERSECTIONS 
 
 

Level-of-Service Average Total Delay 
sec/veh 

A < 10 
B > 10 and < 15 
C > 15 and < 25 
D > 25 and < 35 
E > 35 and < 50 
F > 50 

 
 
 
 
 
 

 
 
 
 

SIGNALIZED INTERSECTIONS 
 
 

Level-of-Service Average Total Delay 
sec/veh 

A < 10 
B > 10 and < 20 
C > 20 and < 35 
D > 35 and < 55 
E > 55 and < 80 
F > 80 

 
 
 



 
Table 4-3 

Fort Collins (GMA and City Limits)  
Motor Vehicle LOS Standards (Intersections) 

 
 

 Overall 
Any  

Approach Leg 
Any  

Movement 

Signalized D1
 E E2 

Unsignalized E3 F4  
 Arterial/Arterial    
 Collector/Collector    
Unsignalized D3 F4  
 Arterial/Collector    
 Arterial/Local    
 Collector/Local    
 Local/Local    
Roundabout E3,5 E5,4 E5 

  1 In mixed use district including downtown as defined by structure plan, overall LOS E is acceptable 
  2 Applicable with at least 5% of total entering volume 
  3 Use weighed average to identify overall delay 
  4 Mitigation may be required 
  5 Apply unsignalized delay value thresholds to determine LOS 

 



APPENDIX D 



HCM 6th TWSC Short Bkgrd AM
8: Technology Parkway/HP West & Harmony

11/24/2020 Synchro 11 Light Report
Delich Associates sb am.syn

Intersection
Int Delay, s/veh 35.1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 173 1757 72 33 2335 52 0 0 4 0 0 12
Future Vol, veh/h 173 1757 72 33 2335 52 0 0 4 0 0 12
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 250 - 350 430 - - - - 0 - - 0
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 182 1849 76 35 2458 55 0 0 4 0 0 13
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 2513 0 0 1925 0 0 - - 925 - - 1257
          Stage 1 - - - - - - - - - - - -
          Stage 2 - - - - - - - - - - - -
Critical Hdwy 5.34 - - 5.34 - - - - 7.14 - - 7.14
Critical Hdwy Stg 1 - - - - - - - - - - - -
Critical Hdwy Stg 2 - - - - - - - - - - - -
Follow-up Hdwy 3.12 - - 3.12 - - - - 3.92 - - 3.92
Pot Cap-1 Maneuver ~ 68 - - 136 - - 0 0 233 0 0 139
          Stage 1 - - - - - - 0 0 - 0 0 -
          Stage 2 - - - - - - 0 0 - 0 0 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver ~ 68 - - 136 - - - - 233 - - 139
Mov Cap-2 Maneuver - - - - - - - - - - - -
          Stage 1 - - - - - - - - - - - -
          Stage 2 - - - - - - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 76.9 0.5 20.7 33.5
HCM LOS C D
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 233 ~ 68 - - 136 - - 139
HCM Lane V/C Ratio 0.018 2.678 - - 0.255 - - 0.091
HCM Control Delay (s) 20.7$ 889.8 - - 40.3 - - 33.5
HCM Lane LOS C F - - E - - D
HCM 95th %tile Q(veh) 0.1 18 - - 1 - - 0.3

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



HCM 6th TWSC Short Bkgrd PM
8: Technology Parkway/HP West & Harmony

11/24/2020 Synchro 11 Light Report
Delich Associates sb pm.syn

Intersection
Int Delay, s/veh 5.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 21 2534 74 11 2480 7 0 0 24 0 0 134
Future Vol, veh/h 21 2534 74 11 2480 7 0 0 24 0 0 134
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 250 - 350 430 - - - - 0 - - 0
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 22 2667 78 12 2611 7 0 0 25 0 0 141
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 2618 0 0 2745 0 0 - - 1334 - - 1309
          Stage 1 - - - - - - - - - - - -
          Stage 2 - - - - - - - - - - - -
Critical Hdwy 5.34 - - 5.34 - - - - 7.14 - - 7.14
Critical Hdwy Stg 1 - - - - - - - - - - - -
Critical Hdwy Stg 2 - - - - - - - - - - - -
Follow-up Hdwy 3.12 - - 3.12 - - - - 3.92 - - 3.92
Pot Cap-1 Maneuver 60 - - 52 - - 0 0 124 0 0 ~ 128
          Stage 1 - - - - - - 0 0 - 0 0 -
          Stage 2 - - - - - - 0 0 - 0 0 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 60 - - 52 - - - - 124 - - ~ 128
Mov Cap-2 Maneuver - - - - - - - - - - - -
          Stage 1 - - - - - - - - - - - -
          Stage 2 - - - - - - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 0.8 0.4 41.3 176.4
HCM LOS E F
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 124 60 - - 52 - - 128
HCM Lane V/C Ratio 0.204 0.368 - - 0.223 - - 1.102
HCM Control Delay (s) 41.3 96.5 - - 93 - - 176.4
HCM Lane LOS E F - - F - - F
HCM 95th %tile Q(veh) 0.7 1.4 - - 0.7 - - 8.1

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



HCM 6th Signalized Intersection Summary Short Bkgrd AM
1: Lady Moon & Harmony

11/20/2020 Synchro 11 Light Report
Delich Associates sb am.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 10 1650 101 169 2278 178 139 52 113 3 2 3
Future Volume (veh/h) 10 1650 101 169 2278 178 139 52 113 3 2 3
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 1945 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 11 1755 54 180 2423 144 148 55 1 3 2 1
Peak Hour Factor 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94 0.94
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 36 2808 872 285 3642 1131 249 188 159 141 47 24
Arrive On Green 0.02 0.55 0.55 0.16 0.71 0.71 0.07 0.10 0.10 0.01 0.04 0.03
Sat Flow, veh/h 1853 5106 1585 1781 5106 1585 1781 1870 1585 1781 1176 588
Grp Volume(v), veh/h 11 1755 54 180 2423 144 148 55 1 3 0 3
Grp Sat Flow(s),veh/h/ln 1853 1702 1585 1781 1702 1585 1781 1870 1585 1781 0 1764
Q Serve(g_s), s 0.6 25.9 1.3 10.4 28.5 3.2 8.0 3.0 0.1 0.2 0.0 0.2
Cycle Q Clear(g_c), s 0.6 25.9 1.3 10.4 28.5 3.2 8.0 3.0 0.1 0.2 0.0 0.2
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.33
Lane Grp Cap(c), veh/h 36 2808 872 285 3642 1131 249 188 159 141 0 71
V/C Ratio(X) 0.30 0.62 0.06 0.63 0.67 0.13 0.59 0.29 0.01 0.02 0.00 0.04
Avail Cap(c_a), veh/h 253 2808 872 285 3642 1131 249 188 159 249 0 160
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 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 53.2 17.0 6.7 43.2 8.6 5.0 45.5 45.9 44.5 49.5 0.0 50.9
Incr Delay (d2), s/veh 4.7 1.1 0.1 4.5 0.5 0.1 3.8 0.9 0.0 0.1 0.0 0.2
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 0.3 8.9 0.6 4.7 7.5 0.8 4.1 1.5 0.0 0.1 0.0 0.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 57.9 18.0 6.8 47.6 9.1 5.0 49.3 46.7 44.6 49.5 0.0 51.2
LnGrp LOS E B A D A A D D D D A D
Approach Vol, veh/h 1820 2747 204 6
Approach Delay, s/veh 17.9 11.4 48.5 50.4
Approach LOS B B D D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 11.0 9.4 23.6 66.0 4.4 16.0 5.1 84.5
Change Period (Y+Rc), s 4.0 6.0 7.0 6.5 4.0 6.0 4.0 7.0
Max Green Setting (Gmax), s 7.0 9.0 11.0 59.5 7.0 9.0 14.0 59.0
Max Q Clear Time (g_c+I1), s 10.0 2.2 12.4 27.9 2.2 5.0 2.6 30.5
Green Ext Time (p_c), s 0.0 0.0 0.0 9.3 0.0 0.0 0.0 15.5

Intersection Summary
HCM 6th Ctrl Delay 15.5
HCM 6th LOS B



Timing Report, Sorted By Phase Short Bkgrd AM
1: Lady Moon & Harmony

11/20/2020 Synchro 11 Light Report
Delich Associates sb am.syn

Phase Number 1 2 3 4 5 6 7 8
Movement NBL SBTL WBL EBT SBL NBTL EBL WBT
Lead/Lag Lead Lag Lag Lead Lead Lag Lead Lag
Lead-Lag Optimize
Recall Mode None None None C-Max None None None None
Maximum Split (s) 11 15 18 66 11 15 18 66
Maximum Split (%) 10.0% 13.6% 16.4% 60.0% 10.0% 13.6% 16.4% 60.0%
Minimum Split (s) 11 15 11 25.5 11 15 11 28
Yellow Time (s) 3 3 5.5 5.5 3 3 3 5.5
All-Red Time (s) 1 3 1.5 1 1 3 1 1.5
Minimum Initial (s) 4 4 4 15 4 4 4 15
Vehicle Extension (s) 3 3 3 3 3 3 3 3
Minimum Gap (s) 3 3 3 3 3 3 3 3
Time Before Reduce (s) 0 0 0 0 0 0 0 0
Time To Reduce (s) 0 0 0 0 0 0 0 0
Walk Time (s) 7 7
Flash Dont Walk (s) 12 12
Dual Entry No Yes No Yes No Yes No Yes
Inhibit Max Yes Yes Yes Yes Yes Yes Yes Yes
Start Time (s) 66.5 77.5 48.5 92.5 66.5 77.5 92.5 0.5
End Time (s) 77.5 92.5 66.5 48.5 77.5 92.5 0.5 66.5
Yield/Force Off (s) 73.5 86.5 59.5 42 73.5 86.5 106.5 59.5
Yield/Force Off 170(s) 73.5 86.5 59.5 30 73.5 86.5 106.5 47.5
Local Start Time (s) 24.5 35.5 6.5 50.5 24.5 35.5 50.5 68.5
Local Yield (s) 31.5 44.5 17.5 0 31.5 44.5 64.5 17.5
Local Yield 170(s) 31.5 44.5 17.5 98 31.5 44.5 64.5 5.5

Intersection Summary
Cycle Length 110
Control Type Actuated-Coordinated
Natural Cycle 80
Offset: 42 (38%), Referenced to phase 4:EBT, Start of Yellow

Splits and Phases:     1: Lady Moon & Harmony



Queues Short Bkgrd AM
1: Lady Moon & Harmony

11/20/2020 Synchro 11 Light Report
Delich Associates sb am.syn

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 11 1755 107 180 2423 189 148 55 120 3 5
v/c Ratio 0.09 0.54 0.11 0.93 0.61 0.15 0.76 0.35 0.40 0.02 0.04
Control Delay 49.5 12.4 1.2 98.9 7.7 1.3 70.0 53.5 5.2 40.7 36.4
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 49.5 12.4 1.2 98.9 7.7 1.3 70.0 53.5 5.2 40.7 36.4
Queue Length 50th (ft) 7 219 0 128 172 0 104 37 0 2 1
Queue Length 95th (ft) 26 345 14 #263 506 27 153 78 12 10 13
Internal Link Dist (ft) 1193 358 651 468
Turn Bay Length (ft) 445 500 375 525 190 290 125
Base Capacity (vph) 249 3246 994 193 3949 1271 194 174 314 169 156
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 0.04 0.54 0.11 0.93 0.61 0.15 0.76 0.32 0.38 0.02 0.03

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM 6th Signalized Intersection Summary Short Bkgrd PM
1: Lady Moon & Harmony

11/20/2020 Synchro 11 Light Report
Delich Associates sb pm.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 4 2421 133 146 2137 23 164 5 135 51 67 197
Future Volume (veh/h) 4 2421 133 146 2137 23 164 5 135 51 67 197
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 1945 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 4 2603 60 157 2298 1 176 5 1 55 72 116
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 23 2702 839 193 3298 1024 208 290 246 328 86 138
Arrive On Green 0.01 0.53 0.53 0.11 0.65 0.65 0.07 0.16 0.16 0.04 0.13 0.13
Sat Flow, veh/h 1853 5106 1585 1781 5106 1585 1781 1870 1585 1781 645 1039
Grp Volume(v), veh/h 4 2603 60 157 2298 1 176 5 1 55 0 188
Grp Sat Flow(s),veh/h/ln 1853 1702 1585 1781 1702 1585 1781 1870 1585 1781 0 1683
Q Serve(g_s), s 0.3 58.8 1.6 10.3 34.8 0.0 8.0 0.3 0.1 3.1 0.0 13.1
Cycle Q Clear(g_c), s 0.3 58.8 1.6 10.3 34.8 0.0 8.0 0.3 0.1 3.1 0.0 13.1
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.62
Lane Grp Cap(c), veh/h 23 2702 839 193 3298 1024 208 290 246 328 0 224
V/C Ratio(X) 0.17 0.96 0.07 0.81 0.70 0.00 0.85 0.02 0.00 0.17 0.00 0.84
Avail Cap(c_a), veh/h 170 2702 839 193 3298 1024 208 290 246 456 0 224
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 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 58.6 27.1 7.2 52.3 13.7 7.5 45.2 42.9 42.8 41.8 0.0 51.0
Incr Delay (d2), s/veh 3.5 10.6 0.2 22.7 0.7 0.0 26.4 0.0 0.0 0.2 0.0 23.4
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 0.1 23.3 0.8 5.6 11.1 0.0 3.0 0.1 0.0 1.4 0.0 7.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 62.1 37.8 7.3 75.0 14.3 7.5 71.6 43.0 42.8 42.1 0.0 74.4
LnGrp LOS E D A E B A E D D D A E
Approach Vol, veh/h 2667 2456 182 243
Approach Delay, s/veh 37.1 18.2 70.6 67.1
Approach LOS D B E E

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 11.0 21.0 19.0 69.0 8.4 23.6 4.5 83.5
Change Period (Y+Rc), s 4.0 6.0 7.0 6.5 4.0 6.0 4.0 7.0
Max Green Setting (Gmax), s 7.0 15.0 12.0 62.5 13.0 9.0 10.0 67.0
Max Q Clear Time (g_c+I1), s 10.0 15.1 12.3 60.8 5.1 2.3 2.3 36.8
Green Ext Time (p_c), s 0.0 0.0 0.0 1.6 0.1 0.0 0.0 13.8

Intersection Summary
HCM 6th Ctrl Delay 31.2
HCM 6th LOS C



Timing Report, Sorted By Phase Short Bkgrd PM
1: Lady Moon & Harmony

11/20/2020 Synchro 11 Light Report
Delich Associates sb pm.syn

Phase Number 1 2 3 4 5 6 7 8
Movement NBL SBTL WBL EBT SBL NBTL EBL WBT
Lead/Lag Lead Lag Lag Lead Lead Lag Lead Lag
Lead-Lag Optimize
Recall Mode None None None C-Max None None None None
Maximum Split (s) 11 21 19 69 17 15 14 74
Maximum Split (%) 9.2% 17.5% 15.8% 57.5% 14.2% 12.5% 11.7% 61.7%
Minimum Split (s) 11 15 11 25.5 11 15 11 28
Yellow Time (s) 3 3 5.5 5.5 3 3 3 5.5
All-Red Time (s) 1 3 1.5 1 1 3 1 1.5
Minimum Initial (s) 4 4 4 15 4 4 4 15
Vehicle Extension (s) 3 3 3 3 3 3 3 3
Minimum Gap (s) 3 3 3 3 3 3 3 3
Time Before Reduce (s) 0 0 0 0 0 0 0 0
Time To Reduce (s) 0 0 0 0 0 0 0 0
Walk Time (s) 7 7
Flash Dont Walk (s) 12 12
Dual Entry No Yes No Yes No Yes No Yes
Inhibit Max Yes Yes Yes Yes Yes Yes Yes Yes
Start Time (s) 20.5 31.5 1.5 52.5 20.5 37.5 52.5 66.5
End Time (s) 31.5 52.5 20.5 1.5 37.5 52.5 66.5 20.5
Yield/Force Off (s) 27.5 46.5 13.5 115 33.5 46.5 62.5 13.5
Yield/Force Off 170(s) 27.5 46.5 13.5 103 33.5 46.5 62.5 1.5
Local Start Time (s) 25.5 36.5 6.5 57.5 25.5 42.5 57.5 71.5
Local Yield (s) 32.5 51.5 18.5 0 38.5 51.5 67.5 18.5
Local Yield 170(s) 32.5 51.5 18.5 108 38.5 51.5 67.5 6.5

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 90
Offset: 115 (96%), Referenced to phase 4:EBT, Start of Yellow

Splits and Phases:     1: Lady Moon & Harmony



Queues Short Bkgrd PM
1: Lady Moon & Harmony

11/20/2020 Synchro 11 Light Report
Delich Associates sb pm.syn

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 4 2603 143 157 2298 25 176 5 145 55 284
v/c Ratio 0.04 0.96 0.17 0.83 0.68 0.02 0.96 0.02 0.37 0.16 0.93
Control Delay 54.0 38.2 1.9 85.8 14.0 0.0 100.4 48.6 4.4 37.1 69.9
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 54.0 38.2 1.9 85.8 14.0 0.0 100.4 48.6 4.4 37.1 69.9
Queue Length 50th (ft) 3 684 0 121 341 0 115 4 0 34 145
Queue Length 95th (ft) 15 #833 23 #237 516 0 #248 17 17 69 #312
Internal Link Dist (ft) 1193 358 651 468
Turn Bay Length (ft) 445 500 375 525 190 290 125
Base Capacity (vph) 167 2699 861 191 3388 1099 183 255 393 379 308
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 0.02 0.96 0.17 0.82 0.68 0.02 0.96 0.02 0.37 0.15 0.92

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM 6th TWSC Short Bkgrd AM
3: Lady Moon & Timberwood Drive/Banner Access

11/20/2020 Synchro 11 Light Report
Delich Associates sb am.syn

Intersection
Int Delay, s/veh 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 70 0 17 6 0 5 44 214 18 63 150 29
Future Vol, veh/h 70 0 17 6 0 5 44 214 18 63 150 29
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 - - 80 - - 80 250 - - 80 - 100
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 86 86 86 86 86 86 86 86 86 86 86 86
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 81 0 20 7 0 6 51 249 21 73 174 34
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 685 692 174 709 716 260 208 0 0 270 0 0
          Stage 1 320 320 - 362 362 - - - - - - -
          Stage 2 365 372 - 347 354 - - - - - - -
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 362 367 869 349 356 779 1363 - - 1293 - -
          Stage 1 692 652 - 657 625 - - - - - - -
          Stage 2 654 619 - 669 630 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 334 334 869 317 324 779 1363 - - 1293 - -
Mov Cap-2 Maneuver 334 334 - 317 324 - - - - - - -
          Stage 1 666 615 - 633 602 - - - - - - -
          Stage 2 625 596 - 617 595 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 17.2 13.5 1.2 2.1
HCM LOS C B
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2WBLn1WBLn2 SBL SBT SBR
Capacity (veh/h) 1363 - - 334 869 317 779 1293 - -
HCM Lane V/C Ratio 0.038 - - 0.244 0.023 0.022 0.007 0.057 - -
HCM Control Delay (s) 7.7 - - 19.2 9.2 16.6 9.7 8 - -
HCM Lane LOS A - - C A C A A - -
HCM 95th %tile Q(veh) 0.1 - - 0.9 0.1 0.1 0 0.2 - -



HCM 6th TWSC Short Bkgrd PM
3: Lady Moon & Timberwood Drive/Banner Access

11/20/2020 Synchro 11 Light Report
Delich Associates sb pm.syn

Intersection
Int Delay, s/veh 4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 98 1 20 13 1 15 35 151 5 17 278 26
Future Vol, veh/h 98 1 20 13 1 15 35 151 5 17 278 26
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 - - 80 - - 80 250 - - 80 - 100
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 93 93 93 93 93 93 93 93 93 93 93 93
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 105 1 22 14 1 16 38 162 5 18 299 28
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 584 578 299 602 604 165 327 0 0 167 0 0
          Stage 1 335 335 - 241 241 - - - - - - -
          Stage 2 249 243 - 361 363 - - - - - - -
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 423 427 741 412 412 879 1233 - - 1411 - -
          Stage 1 679 643 - 762 706 - - - - - - -
          Stage 2 755 705 - 657 625 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 401 408 741 386 394 879 1233 - - 1411 - -
Mov Cap-2 Maneuver 401 408 - 386 394 - - - - - - -
          Stage 1 658 635 - 738 684 - - - - - - -
          Stage 2 717 683 - 629 617 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 16 11.9 1.5 0.4
HCM LOS C B
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2WBLn1WBLn2 SBL SBT SBR
Capacity (veh/h) 1233 - - 401 741 387 879 1411 - -
HCM Lane V/C Ratio 0.031 - - 0.265 0.029 0.039 0.018 0.013 - -
HCM Control Delay (s) 8 - - 17.2 10 14.7 9.2 7.6 - -
HCM Lane LOS A - - C B B A A - -
HCM 95th %tile Q(veh) 0.1 - - 1.1 0.1 0.1 0.1 0 - -



HCM 6th TWSC Short Bkgrd AM
4: Timberwood Drive & Retail Access

11/20/2020 Synchro 11 Light Report
Delich Associates sb am.syn

Intersection
Int Delay, s/veh 3.4

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 44 56 39 34 31 8
Future Vol, veh/h 44 56 39 34 31 8
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 85 85 85 85 85 85
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 52 66 46 40 36 9
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 86 0 - 0 236 66
          Stage 1 - - - - 66 -
          Stage 2 - - - - 170 -
Critical Hdwy 4.12 - - - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy 2.218 - - - 3.518 3.318
Pot Cap-1 Maneuver 1510 - - - 752 998
          Stage 1 - - - - 957 -
          Stage 2 - - - - 860 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1510 - - - 725 998
Mov Cap-2 Maneuver - - - - 725 -
          Stage 1 - - - - 923 -
          Stage 2 - - - - 860 -
 

Approach EB WB SB
HCM Control Delay, s 3.3 0 10
HCM LOS B
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1510 - - - 768
HCM Lane V/C Ratio 0.034 - - - 0.06
HCM Control Delay (s) 7.5 0 - - 10
HCM Lane LOS A A - - B
HCM 95th %tile Q(veh) 0.1 - - - 0.2



HCM 6th TWSC Short Bkgrd PM
4: Timberwood Drive & Retail Access

11/20/2020 Synchro 11 Light Report
Delich Associates sb pm.syn

Intersection
Int Delay, s/veh 3.6

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 33 72 38 23 46 10
Future Vol, veh/h 33 72 38 23 46 10
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 85 85 85 85 85 85
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 39 85 45 27 54 12
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 72 0 - 0 222 59
          Stage 1 - - - - 59 -
          Stage 2 - - - - 163 -
Critical Hdwy 4.12 - - - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy 2.218 - - - 3.518 3.318
Pot Cap-1 Maneuver 1528 - - - 766 1007
          Stage 1 - - - - 964 -
          Stage 2 - - - - 866 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1528 - - - 745 1007
Mov Cap-2 Maneuver - - - - 745 -
          Stage 1 - - - - 938 -
          Stage 2 - - - - 866 -
 

Approach EB WB SB
HCM Control Delay, s 2.3 0 10
HCM LOS B
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1528 - - - 781
HCM Lane V/C Ratio 0.025 - - - 0.084
HCM Control Delay (s) 7.4 0 - - 10
HCM Lane LOS A A - - B
HCM 95th %tile Q(veh) 0.1 - - - 0.3



APPENDIX E 



HCM 6th TWSC Long Bkgrd AM
3: Technology/HP West & Harmony

11/20/2020 Synchro 11 Light Report
Delich Associates lb am.syn

Intersection
Int Delay, s/veh 47.7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 175 2010 95 45 2670 55 0 0 5 0 0 15
Future Vol, veh/h 175 2010 95 45 2670 55 0 0 5 0 0 15
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 250 - 250 250 - - - - 0 - - 0
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 98 98 98 98 98 98 98 98 98 98 98 98
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 179 2051 97 46 2724 56 0 0 5 0 0 15
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 2780 0 0 2148 0 0 - - 1026 - - 1390
          Stage 1 - - - - - - - - - - - -
          Stage 2 - - - - - - - - - - - -
Critical Hdwy 5.34 - - 5.34 - - - - 7.14 - - 7.14
Critical Hdwy Stg 1 - - - - - - - - - - - -
Critical Hdwy Stg 2 - - - - - - - - - - - -
Follow-up Hdwy 3.12 - - 3.12 - - - - 3.92 - - 3.92
Pot Cap-1 Maneuver ~ 49 - - 105 - - 0 0 199 0 0 113
          Stage 1 - - - - - - 0 0 - 0 0 -
          Stage 2 - - - - - - 0 0 - 0 0 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver ~ 49 - - 105 - - - - 199 - - 113
Mov Cap-2 Maneuver - - - - - - - - - - - -
          Stage 1 - - - - - - - - - - - -
          Stage 2 - - - - - - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 104.6 1 23.6 41.8
HCM LOS C E
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 199 ~ 49 - - 105 - - 113
HCM Lane V/C Ratio 0.026 3.644 - - 0.437 - - 0.135
HCM Control Delay (s) 23.6$ 1362.3 - - 63.6 - - 41.8
HCM Lane LOS C F - - F - - E
HCM 95th %tile Q(veh) 0.1 19.6 - - 1.9 - - 0.5

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



HCM 6th TWSC Long Bkgrd PM
3: Technology/HP West & Harmony

11/20/2020 Synchro 11 Light Report
Delich Associates lb pm.syn

Intersection
Int Delay, s/veh 7.7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 25 2895 95 15 2835 10 0 0 30 0 0 135
Future Vol, veh/h 25 2895 95 15 2835 10 0 0 30 0 0 135
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 250 - 250 250 - - - - 0 - - 0
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 98 98 98 98 98 98 98 98 98 98 98 98
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 26 2954 97 15 2893 10 0 0 31 0 0 138
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 2903 0 0 3051 0 0 - - 1477 - - 1452
          Stage 1 - - - - - - - - - - - -
          Stage 2 - - - - - - - - - - - -
Critical Hdwy 5.34 - - 5.34 - - - - 7.14 - - 7.14
Critical Hdwy Stg 1 - - - - - - - - - - - -
Critical Hdwy Stg 2 - - - - - - - - - - - -
Follow-up Hdwy 3.12 - - 3.12 - - - - 3.92 - - 3.92
Pot Cap-1 Maneuver 43 - - 36 - - 0 0 99 0 0 ~ 103
          Stage 1 - - - - - - 0 0 - 0 0 -
          Stage 2 - - - - - - 0 0 - 0 0 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 43 - - 36 - - - - 99 - - ~ 103
Mov Cap-2 Maneuver - - - - - - - - - - - -
          Stage 1 - - - - - - - - - - - -
          Stage 2 - - - - - - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 1.4 0.9 56.9 279.6
HCM LOS F F
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 99 43 - - 36 - - 103
HCM Lane V/C Ratio 0.309 0.593 - - 0.425 - - 1.337
HCM Control Delay (s) 56.9 172.5 - - 165 - - 279.6
HCM Lane LOS F F - - F - - F
HCM 95th %tile Q(veh) 1.2 2.2 - - 1.4 - - 9.7

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



HCM 6th Signalized Intersection Summary Long Bkgrd AM
174: Lady Moon/HP East & Harmony

11/20/2020 Synchro 11 Light Report
Delich Associates lb am.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 120 1765 130 220 2585 180 180 50 145 5 5 5
Future Volume (veh/h) 120 1765 130 220 2585 180 180 50 145 5 5 5
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 0.97
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 122 1801 78 224 2638 113 184 51 57 5 5 1
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 161 2659 825 673 3299 1023 279 87 98 24 77 63
Arrive On Green 0.09 0.52 0.52 0.19 0.65 0.65 0.08 0.11 0.11 0.01 0.04 0.04
Sat Flow, veh/h 1781 5106 1584 3456 5106 1584 3456 807 901 1781 1870 1532
Grp Volume(v), veh/h 122 1801 78 224 2638 113 184 0 108 5 5 1
Grp Sat Flow(s),veh/h/ln 1781 1702 1584 1728 1702 1584 1728 0 1708 1781 1870 1532
Q Serve(g_s), s 8.0 31.3 2.4 6.7 45.4 3.3 6.2 0.0 7.2 0.3 0.3 0.1
Cycle Q Clear(g_c), s 8.0 31.3 2.4 6.7 45.4 3.3 6.2 0.0 7.2 0.3 0.3 0.1
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.53 1.00 1.00
Lane Grp Cap(c), veh/h 161 2659 825 673 3299 1023 279 0 185 24 77 63
V/C Ratio(X) 0.76 0.68 0.09 0.33 0.80 0.11 0.66 0.00 0.58 0.21 0.07 0.02
Avail Cap(c_a), veh/h 163 2659 825 673 3299 1023 634 0 256 223 171 140
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 1.00 1.00
Uniform Delay (d), s/veh 53.3 21.3 9.0 41.6 15.6 8.1 53.5 0.0 50.9 58.6 55.3 25.8
Incr Delay (d2), s/veh 18.1 1.4 0.2 0.3 1.5 0.0 2.6 0.0 2.9 4.2 0.4 0.1
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 4.3 11.4 1.0 2.8 14.6 1.0 2.8 0.0 3.3 0.2 0.2 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 71.3 22.7 9.3 41.9 17.0 8.1 56.2 0.0 53.8 62.8 55.7 25.9
LnGrp LOS E C A D B A E A D E E C
Approach Vol, veh/h 2001 2975 292 11
Approach Delay, s/veh 25.1 18.6 55.3 56.2
Approach LOS C B E E

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 12.7 9.9 29.4 68.0 4.6 18.0 13.9 83.5
Change Period (Y+Rc), s 4.0 6.0 7.0 6.5 4.0 6.0 4.0 7.0
Max Green Setting (Gmax), s 21.0 10.0 4.0 61.5 14.0 17.0 10.0 58.0
Max Q Clear Time (g_c+I1), s 8.2 2.3 8.7 33.3 2.3 9.2 10.0 47.4
Green Ext Time (p_c), s 0.5 0.0 0.0 9.5 0.0 0.2 0.0 8.4

Intersection Summary
HCM 6th Ctrl Delay 23.2
HCM 6th LOS C



Timing Report, Sorted By Phase Long Bkgrd AM
174: Lady Moon/HP East & Harmony

11/20/2020 Synchro 11 Light Report
Delich Associates lb am.syn

Phase Number 1 2 3 4 5 6 7 8
Movement NBL SBT WBL EBT SBL NBT EBL WBT
Lead/Lag Lead Lag Lag Lead Lead Lag Lead Lag
Lead-Lag Optimize
Recall Mode None None None C-Max None None None None
Maximum Split (s) 25 16 11 68 18 23 14 65
Maximum Split (%) 20.8% 13.3% 9.2% 56.7% 15.0% 19.2% 11.7% 54.2%
Minimum Split (s) 11 15 11 25.5 11 15 11 28
Yellow Time (s) 3 3 5.5 5.5 3 3 3 5.5
All-Red Time (s) 1 3 1.5 1 1 3 1 1.5
Minimum Initial (s) 4 4 4 15 4 4 4 15
Vehicle Extension (s) 3 3 3 3 3 3 3 3
Minimum Gap (s) 3 3 3 3 3 3 3 3
Time Before Reduce (s) 0 0 0 0 0 0 0 0
Time To Reduce (s) 0 0 0 0 0 0 0 0
Walk Time (s) 7 7
Flash Dont Walk (s) 12 10
Dual Entry No Yes No Yes No Yes No Yes
Inhibit Max Yes Yes Yes Yes Yes Yes Yes Yes
Start Time (s) 12.5 37.5 1.5 53.5 12.5 30.5 53.5 67.5
End Time (s) 37.5 53.5 12.5 1.5 30.5 53.5 67.5 12.5
Yield/Force Off (s) 33.5 47.5 5.5 115 26.5 47.5 63.5 5.5
Yield/Force Off 170(s) 33.5 47.5 5.5 103 26.5 47.5 63.5 115.5
Local Start Time (s) 17.5 42.5 6.5 58.5 17.5 35.5 58.5 72.5
Local Yield (s) 38.5 52.5 10.5 0 31.5 52.5 68.5 10.5
Local Yield 170(s) 38.5 52.5 10.5 108 31.5 52.5 68.5 0.5

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 90
Offset: 115 (96%), Referenced to phase 4:EBT, Start of Yellow

Splits and Phases:     174: Lady Moon/HP East & Harmony



Queues Long Bkgrd AM
174: Lady Moon/HP East & Harmony

11/20/2020 Synchro 11 Light Report
Delich Associates lb am.syn

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT SBR
Lane Group Flow (vph) 122 1801 133 224 2638 184 184 199 5 5 5
v/c Ratio 0.59 0.53 0.12 1.57 0.84 0.18 0.48 0.66 0.05 0.04 0.02
Control Delay 61.7 11.9 1.2 323.2 23.5 2.6 53.7 33.7 54.2 51.2 0.2
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 61.7 11.9 1.2 323.2 23.5 2.6 53.7 33.7 54.2 51.2 0.2
Queue Length 50th (ft) 90 207 0 ~126 516 0 68 72 4 4 0
Queue Length 95th (ft) 155 387 17 #208 #909 37 105 144 17 16 0
Internal Link Dist (ft) 1233 4691 644 316
Turn Bay Length (ft) 445 335 483 100 50
Base Capacity (vph) 211 3429 1096 143 3150 1027 629 357 221 176 332
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 0.58 0.53 0.12 1.57 0.84 0.18 0.29 0.56 0.02 0.03 0.02

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.



HCM 6th Signalized Intersection Summary Long Bkgrd PM
174: Lady Moon/HP East & Harmony

11/20/2020 Synchro 11 Light Report
Delich Associates lb pm.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 10 2740 175 190 2430 25 230 5 175 160 65 200
Future Volume (veh/h) 10 2740 175 190 2430 25 230 5 175 160 65 200
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 0.98
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 10 2796 179 194 2480 26 235 5 179 163 66 204
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 32 2745 851 202 3058 948 330 6 206 193 274 228
Arrive On Green 0.02 0.54 0.54 0.06 0.60 0.60 0.10 0.13 0.13 0.11 0.15 0.15
Sat Flow, veh/h 1781 5106 1584 3456 5106 1584 3456 43 1548 1781 1870 1556
Grp Volume(v), veh/h 10 2796 179 194 2480 26 235 0 184 163 66 204
Grp Sat Flow(s),veh/h/ln 1781 1702 1584 1728 1702 1584 1728 0 1592 1781 1870 1556
Q Serve(g_s), s 0.7 64.5 4.1 6.7 45.5 0.8 7.9 0.0 13.6 10.8 3.7 12.4
Cycle Q Clear(g_c), s 0.7 64.5 4.1 6.7 45.5 0.8 7.9 0.0 13.6 10.8 3.7 12.4
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.97 1.00 1.00
Lane Grp Cap(c), veh/h 32 2745 851 202 3058 948 330 0 212 193 274 228
V/C Ratio(X) 0.32 1.02 0.21 0.96 0.81 0.03 0.71 0.00 0.87 0.84 0.24 0.90
Avail Cap(c_a), veh/h 163 2745 851 202 3058 948 547 0 212 193 274 228
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 1.00 1.00
Uniform Delay (d), s/veh 58.2 27.8 4.8 56.4 18.8 9.8 52.7 0.0 51.0 52.5 45.3 32.6
Incr Delay (d2), s/veh 5.6 22.1 0.6 52.4 1.7 0.0 2.9 0.0 29.4 27.5 0.5 33.4
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 0.3 28.1 2.3 4.3 15.6 0.3 3.6 0.0 7.2 6.3 1.8 6.5
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 63.8 49.8 5.4 108.8 20.5 9.8 55.5 0.0 80.3 80.0 45.8 66.0
LnGrp LOS E F A F C A E A F F D E
Approach Vol, veh/h 2985 2700 419 433
Approach Delay, s/veh 47.2 26.8 66.4 68.2
Approach LOS D C E E

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 14.5 22.5 13.0 70.0 16.0 21.0 5.1 77.9
Change Period (Y+Rc), s 4.0 6.0 7.0 6.5 4.0 6.0 4.0 7.0
Max Green Setting (Gmax), s 18.0 9.0 6.0 63.5 12.0 15.0 10.0 62.0
Max Q Clear Time (g_c+I1), s 9.9 14.4 8.7 66.5 12.8 15.6 2.7 47.5
Green Ext Time (p_c), s 0.5 0.0 0.0 0.0 0.0 0.0 0.0 10.0

Intersection Summary
HCM 6th Ctrl Delay 41.4
HCM 6th LOS D



Timing Report, Sorted By Phase Long Bkgrd PM
174: Lady Moon/HP East & Harmony

11/20/2020 Synchro 11 Light Report
Delich Associates lb pm.syn

Phase Number 1 2 3 4 5 6 7 8
Movement NBL SBT WBL EBT SBL NBT EBL WBT
Lead/Lag Lead Lag Lag Lead Lead Lag Lead Lag
Lead-Lag Optimize
Recall Mode None None None C-Max None None None None
Maximum Split (s) 22 15 13 70 16 21 14 69
Maximum Split (%) 18.3% 12.5% 10.8% 58.3% 13.3% 17.5% 11.7% 57.5%
Minimum Split (s) 11 15 11 25.5 11 15 11 28
Yellow Time (s) 3 3 5.5 5.5 3 3 3 5.5
All-Red Time (s) 1 3 1.5 1 1 3 1 1.5
Minimum Initial (s) 4 4 4 15 4 4 4 15
Vehicle Extension (s) 3 3 3 3 3 3 3 3
Minimum Gap (s) 3 3 3 3 3 3 3 3
Time Before Reduce (s) 0 0 0 0 0 0 0 0
Time To Reduce (s) 0 0 0 0 0 0 0 0
Walk Time (s) 7 7
Flash Dont Walk (s) 12 10
Dual Entry No Yes No Yes No Yes No Yes
Inhibit Max Yes Yes Yes Yes Yes Yes Yes Yes
Start Time (s) 14.5 36.5 1.5 51.5 14.5 30.5 51.5 65.5
End Time (s) 36.5 51.5 14.5 1.5 30.5 51.5 65.5 14.5
Yield/Force Off (s) 32.5 45.5 7.5 115 26.5 45.5 61.5 7.5
Yield/Force Off 170(s) 32.5 45.5 7.5 103 26.5 45.5 61.5 117.5
Local Start Time (s) 19.5 41.5 6.5 56.5 19.5 35.5 56.5 70.5
Local Yield (s) 37.5 50.5 12.5 0 31.5 50.5 66.5 12.5
Local Yield 170(s) 37.5 50.5 12.5 108 31.5 50.5 66.5 2.5

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 100
Offset: 115 (96%), Referenced to phase 4:EBT, Start of Yellow

Splits and Phases:     174: Lady Moon/HP East & Harmony



Queues Long Bkgrd PM
174: Lady Moon/HP East & Harmony

11/20/2020 Synchro 11 Light Report
Delich Associates lb pm.syn

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT SBR
Lane Group Flow (vph) 10 2796 179 194 2480 26 235 184 163 66 204
v/c Ratio 0.09 0.96 0.19 0.97 0.74 0.02 0.57 0.72 0.85 0.41 0.63
Control Delay 54.7 35.4 3.1 112.9 17.0 0.0 54.9 38.0 89.0 59.4 16.3
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 54.7 35.4 3.1 112.9 17.0 0.0 54.9 38.0 89.0 59.4 16.3
Queue Length 50th (ft) 8 727 5 78 412 0 89 56 126 49 0
Queue Length 95th (ft) 25 #931 39 #155 676 0 127 132 #248 96 74
Internal Link Dist (ft) 1233 4691 644 316
Turn Bay Length (ft) 445 335 483 100 50
Base Capacity (vph) 162 2904 954 200 3335 1060 543 305 191 168 326
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 0.06 0.96 0.19 0.97 0.74 0.02 0.43 0.60 0.85 0.39 0.63

Intersection Summary
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.



HCM 6th TWSC Long Bkgrd AM
14: Lady Moon & Timberwood/Banner

11/20/2020 Synchro 11 Light Report
Delich Associates lb am.syn

Intersection
Int Delay, s/veh 7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 70 30 20 35 10 20 75 255 45 90 195 40
Future Vol, veh/h 70 30 20 35 10 20 75 255 45 90 195 40
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 - - 80 - - 80 250 - - 100 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 74 32 21 37 11 21 79 268 47 95 205 42
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 882 889 226 893 887 292 247 0 0 315 0 0
          Stage 1 416 416 - 450 450 - - - - - - -
          Stage 2 466 473 - 443 437 - - - - - - -
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 267 282 813 262 283 747 1319 - - 1245 - -
          Stage 1 614 592 - 589 572 - - - - - - -
          Stage 2 577 558 - 594 579 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 226 245 813 207 246 747 1319 - - 1245 - -
Mov Cap-2 Maneuver 226 245 - 207 246 - - - - - - -
          Stage 1 577 547 - 554 538 - - - - - - -
          Stage 2 517 525 - 504 535 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 29.1 21.4 1.6 2.3
HCM LOS D C
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2WBLn1WBLn2 SBL SBT SBR
Capacity (veh/h) 1319 - - 231 813 215 747 1245 - -
HCM Lane V/C Ratio 0.06 - - 0.456 0.026 0.22 0.028 0.076 - -
HCM Control Delay (s) 7.9 - - 33 9.5 26.4 10 8.1 - -
HCM Lane LOS A - - D A D B A - -
HCM 95th %tile Q(veh) 0.2 - - 2.2 0.1 0.8 0.1 0.2 - -



HCM 6th TWSC Long Bkgrd PM
14: Lady Moon & Timberwood/Banner

11/20/2020 Synchro 11 Light Report
Delich Associates lb pm.syn

Intersection
Int Delay, s/veh 7.6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 115 15 25 45 35 40 45 195 25 25 340 35
Future Vol, veh/h 115 15 25 45 35 40 45 195 25 25 340 35
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 - - 80 - - 80 250 - - 100 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 121 16 26 47 37 42 47 205 26 26 358 37
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 781 754 377 762 759 218 395 0 0 231 0 0
          Stage 1 429 429 - 312 312 - - - - - - -
          Stage 2 352 325 - 450 447 - - - - - - -
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 312 338 670 322 336 822 1164 - - 1337 - -
          Stage 1 604 584 - 699 658 - - - - - - -
          Stage 2 665 649 - 589 573 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 258 318 670 284 317 822 1164 - - 1337 - -
Mov Cap-2 Maneuver 258 318 - 284 317 - - - - - - -
          Stage 1 580 573 - 671 632 - - - - - - -
          Stage 2 570 623 - 540 562 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 28.9 17.7 1.4 0.5
HCM LOS D C
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2WBLn1WBLn2 SBL SBT SBR
Capacity (veh/h) 1164 - - 264 670 298 822 1337 - -
HCM Lane V/C Ratio 0.041 - - 0.518 0.039 0.283 0.051 0.02 - -
HCM Control Delay (s) 8.2 - - 32.4 10.6 21.8 9.6 7.7 - -
HCM Lane LOS A - - D B C A A - -
HCM 95th %tile Q(veh) 0.1 - - 2.8 0.1 1.1 0.2 0.1 - -



HCM 6th TWSC Long Bkgrd AM
11: Timberwood & Retail Access

11/20/2020 Synchro 11 Light Report
Delich Associates lb am.syn

Intersection
Int Delay, s/veh 2.7

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 45 90 90 35 30 20
Future Vol, veh/h 45 90 90 35 30 20
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 47 95 95 37 32 21
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 132 0 - 0 303 114
          Stage 1 - - - - 114 -
          Stage 2 - - - - 189 -
Critical Hdwy 4.12 - - - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy 2.218 - - - 3.518 3.318
Pot Cap-1 Maneuver 1453 - - - 689 939
          Stage 1 - - - - 911 -
          Stage 2 - - - - 843 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1453 - - - 666 939
Mov Cap-2 Maneuver - - - - 666 -
          Stage 1 - - - - 880 -
          Stage 2 - - - - 843 -
 

Approach EB WB SB
HCM Control Delay, s 2.5 0 10.1
HCM LOS B
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1453 - - - 754
HCM Lane V/C Ratio 0.033 - - - 0.07
HCM Control Delay (s) 7.6 0 - - 10.1
HCM Lane LOS A A - - B
HCM 95th %tile Q(veh) 0.1 - - - 0.2



HCM 6th TWSC Long Bkgrd PM
11: Timberwood & Retail Access

11/20/2020 Synchro 11 Light Report
Delich Associates lb pm.syn

Intersection
Int Delay, s/veh 3.1

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 35 110 90 25 45 30
Future Vol, veh/h 35 110 90 25 45 30
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 37 116 95 26 47 32
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 121 0 - 0 298 108
          Stage 1 - - - - 108 -
          Stage 2 - - - - 190 -
Critical Hdwy 4.12 - - - 6.42 6.22
Critical Hdwy Stg 1 - - - - 5.42 -
Critical Hdwy Stg 2 - - - - 5.42 -
Follow-up Hdwy 2.218 - - - 3.518 3.318
Pot Cap-1 Maneuver 1467 - - - 693 946
          Stage 1 - - - - 916 -
          Stage 2 - - - - 842 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1467 - - - 674 946
Mov Cap-2 Maneuver - - - - 674 -
          Stage 1 - - - - 891 -
          Stage 2 - - - - 842 -
 

Approach EB WB SB
HCM Control Delay, s 1.8 0 10.3
HCM LOS B
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1467 - - - 762
HCM Lane V/C Ratio 0.025 - - - 0.104
HCM Control Delay (s) 7.5 0 - - 10.3
HCM Lane LOS A A - - B
HCM 95th %tile Q(veh) 0.1 - - - 0.3



APPENDIX F 



HCM 6th TWSC Short Total AM
8: Technology Parkway/HP West & Harmony

11/24/2020 Synchro 11 Light Report
Delich Associates st am.syn

Intersection
Int Delay, s/veh 35.7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 173 1770 146 33 2359 52 0 0 4 0 0 12
Future Vol, veh/h 173 1770 146 33 2359 52 0 0 4 0 0 12
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 250 - 350 430 - - - - 0 - - 0
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 182 1863 154 35 2483 55 0 0 4 0 0 13
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 2538 0 0 2017 0 0 - - 932 - - 1269
          Stage 1 - - - - - - - - - - - -
          Stage 2 - - - - - - - - - - - -
Critical Hdwy 5.34 - - 5.34 - - - - 7.14 - - 7.14
Critical Hdwy Stg 1 - - - - - - - - - - - -
Critical Hdwy Stg 2 - - - - - - - - - - - -
Follow-up Hdwy 3.12 - - 3.12 - - - - 3.92 - - 3.92
Pot Cap-1 Maneuver ~ 66 - - 123 - - 0 0 230 0 0 137
          Stage 1 - - - - - - 0 0 - 0 0 -
          Stage 2 - - - - - - 0 0 - 0 0 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver ~ 66 - - 123 - - - - 230 - - 137
Mov Cap-2 Maneuver - - - - - - - - - - - -
          Stage 1 - - - - - - - - - - - -
          Stage 2 - - - - - - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 76.9 0.6 20.9 33.9
HCM LOS C D
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 230 ~ 66 - - 123 - - 137
HCM Lane V/C Ratio 0.018 2.759 - - 0.282 - - 0.092
HCM Control Delay (s) 20.9$ 929.1 - - 45.4 - - 33.9
HCM Lane LOS C F - - E - - D
HCM 95th %tile Q(veh) 0.1 18.3 - - 1.1 - - 0.3

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



HCM 6th TWSC Short Total PM
8: Technology Parkway/HP West & Harmony

11/24/2020 Synchro 11 Light Report
Delich Associates st pm.syn

Intersection
Int Delay, s/veh 6.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 21 2541 113 11 2598 7 0 0 24 0 0 134
Future Vol, veh/h 21 2541 113 11 2598 7 0 0 24 0 0 134
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 250 - 350 430 - - - - 0 - - 0
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 22 2675 119 12 2735 7 0 0 25 0 0 141
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 2742 0 0 2794 0 0 - - 1338 - - 1371
          Stage 1 - - - - - - - - - - - -
          Stage 2 - - - - - - - - - - - -
Critical Hdwy 5.34 - - 5.34 - - - - 7.14 - - 7.14
Critical Hdwy Stg 1 - - - - - - - - - - - -
Critical Hdwy Stg 2 - - - - - - - - - - - -
Follow-up Hdwy 3.12 - - 3.12 - - - - 3.92 - - 3.92
Pot Cap-1 Maneuver 52 - - 49 - - 0 0 123 0 0 ~ 117
          Stage 1 - - - - - - 0 0 - 0 0 -
          Stage 2 - - - - - - 0 0 - 0 0 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 52 - - 49 - - - - 123 - - ~ 117
Mov Cap-2 Maneuver - - - - - - - - - - - -
          Stage 1 - - - - - - - - - - - -
          Stage 2 - - - - - - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 0.9 0.4 41.7 219.3
HCM LOS E F
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 123 52 - - 49 - - 117
HCM Lane V/C Ratio 0.205 0.425 - - 0.236 - - 1.206
HCM Control Delay (s) 41.7 118 - - 99.9 - - 219.3
HCM Lane LOS E F - - F - - F
HCM 95th %tile Q(veh) 0.7 1.6 - - 0.8 - - 8.9

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



HCM 6th Signalized Intersection Summary Short Total AM
1: Lady Moon & Harmony

11/24/2020 Synchro 11 Light Report
Delich Associates st am.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 10 1650 114 205 2278 178 163 52 123 3 2 3
Future Volume (veh/h) 10 1650 114 205 2278 178 163 52 123 3 2 3
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 1945 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 11 1737 67 216 2398 144 172 55 1 3 2 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 36 2808 872 285 3642 1131 249 188 159 141 47 24
Arrive On Green 0.02 0.55 0.55 0.16 0.71 0.71 0.07 0.10 0.10 0.01 0.04 0.03
Sat Flow, veh/h 1853 5106 1585 1781 5106 1585 1781 1870 1585 1781 1176 588
Grp Volume(v), veh/h 11 1737 67 216 2398 144 172 55 1 3 0 3
Grp Sat Flow(s),veh/h/ln 1853 1702 1585 1781 1702 1585 1781 1870 1585 1781 0 1764
Q Serve(g_s), s 0.6 25.5 1.7 12.8 27.9 3.2 8.0 3.0 0.1 0.2 0.0 0.2
Cycle Q Clear(g_c), s 0.6 25.5 1.7 12.8 27.9 3.2 8.0 3.0 0.1 0.2 0.0 0.2
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.33
Lane Grp Cap(c), veh/h 36 2808 872 285 3642 1131 249 188 159 141 0 71
V/C Ratio(X) 0.30 0.62 0.08 0.76 0.66 0.13 0.69 0.29 0.01 0.02 0.00 0.04
Avail Cap(c_a), veh/h 253 2808 872 285 3642 1131 249 188 159 249 0 160
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 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 53.2 16.9 6.7 44.2 8.5 5.0 46.5 45.9 44.5 49.5 0.0 50.9
Incr Delay (d2), s/veh 4.7 1.0 0.2 11.1 0.4 0.1 7.8 0.9 0.0 0.1 0.0 0.2
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 0.3 8.8 0.7 6.2 7.3 0.8 5.2 1.5 0.0 0.1 0.0 0.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 57.9 17.9 6.9 55.3 9.0 5.0 54.4 46.7 44.6 49.5 0.0 51.2
LnGrp LOS E B A E A A D D D D A D
Approach Vol, veh/h 1815 2758 228 6
Approach Delay, s/veh 17.7 12.4 52.5 50.4
Approach LOS B B D D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 11.0 9.4 23.6 66.0 4.4 16.0 5.1 84.5
Change Period (Y+Rc), s 4.0 6.0 7.0 6.5 4.0 6.0 4.0 7.0
Max Green Setting (Gmax), s 7.0 9.0 11.0 59.5 7.0 9.0 14.0 59.0
Max Q Clear Time (g_c+I1), s 10.0 2.2 14.8 27.5 2.2 5.0 2.6 29.9
Green Ext Time (p_c), s 0.0 0.0 0.0 9.3 0.0 0.0 0.0 15.4

Intersection Summary
HCM 6th Ctrl Delay 16.4
HCM 6th LOS B



Timing Report, Sorted By Phase Short Total AM
1: Lady Moon & Harmony

11/24/2020 Synchro 11 Light Report
Delich Associates st am.syn

Phase Number 1 2 3 4 5 6 7 8
Movement NBL SBTL WBL EBT SBL NBTL EBL WBT
Lead/Lag Lead Lag Lag Lead Lead Lag Lead Lag
Lead-Lag Optimize
Recall Mode None None None C-Max None None None None
Maximum Split (s) 11 15 18 66 11 15 18 66
Maximum Split (%) 10.0% 13.6% 16.4% 60.0% 10.0% 13.6% 16.4% 60.0%
Minimum Split (s) 11 15 11 25.5 11 15 11 28
Yellow Time (s) 3 3 5.5 5.5 3 3 3 5.5
All-Red Time (s) 1 3 1.5 1 1 3 1 1.5
Minimum Initial (s) 4 4 4 15 4 4 4 15
Vehicle Extension (s) 3 3 3 3 3 3 3 3
Minimum Gap (s) 3 3 3 3 3 3 3 3
Time Before Reduce (s) 0 0 0 0 0 0 0 0
Time To Reduce (s) 0 0 0 0 0 0 0 0
Walk Time (s) 7 7
Flash Dont Walk (s) 12 12
Dual Entry No Yes No Yes No Yes No Yes
Inhibit Max Yes Yes Yes Yes Yes Yes Yes Yes
Start Time (s) 66.5 77.5 48.5 92.5 66.5 77.5 92.5 0.5
End Time (s) 77.5 92.5 66.5 48.5 77.5 92.5 0.5 66.5
Yield/Force Off (s) 73.5 86.5 59.5 42 73.5 86.5 106.5 59.5
Yield/Force Off 170(s) 73.5 86.5 59.5 30 73.5 86.5 106.5 47.5
Local Start Time (s) 24.5 35.5 6.5 50.5 24.5 35.5 50.5 68.5
Local Yield (s) 31.5 44.5 17.5 0 31.5 44.5 64.5 17.5
Local Yield 170(s) 31.5 44.5 17.5 98 31.5 44.5 64.5 5.5

Intersection Summary
Cycle Length 110
Control Type Actuated-Coordinated
Natural Cycle 80
Offset: 42 (38%), Referenced to phase 4:EBT, Start of Yellow

Splits and Phases:     1: Lady Moon & Harmony



Queues Short Total AM
1: Lady Moon & Harmony

11/24/2020 Synchro 11 Light Report
Delich Associates st am.syn

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 11 1737 120 216 2398 187 172 55 129 3 5
v/c Ratio 0.09 0.54 0.12 1.12 0.61 0.15 0.89 0.35 0.43 0.02 0.04
Control Delay 49.5 12.3 1.6 145.9 7.6 1.3 87.1 53.5 6.5 40.7 36.4
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 49.5 12.3 1.6 145.9 7.6 1.3 87.1 53.5 6.5 40.7 36.4
Queue Length 50th (ft) 7 215 0 ~176 168 0 122 37 0 2 1
Queue Length 95th (ft) 26 340 20 #328 497 27 176 78 19 10 13
Internal Link Dist (ft) 1193 358 651 468
Turn Bay Length (ft) 445 500 375 525 190 290 125
Base Capacity (vph) 249 3246 994 193 3949 1271 194 174 314 169 156
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 0.04 0.54 0.12 1.12 0.61 0.15 0.89 0.32 0.41 0.02 0.03

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.



HCM 6th Signalized Intersection Summary Short Total PM
1: Lady Moon & Harmony

11/24/2020 Synchro 11 Light Report
Delich Associates st pm.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 4 2421 140 165 2137 23 282 5 183 51 67 197
Future Volume (veh/h) 4 2421 140 165 2137 23 282 5 183 51 67 197
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 1945 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 4 2548 69 174 2249 1 297 5 25 54 71 114
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 23 2532 786 193 3128 971 273 354 300 311 81 130
Arrive On Green 0.01 0.50 0.50 0.11 0.61 0.61 0.11 0.19 0.19 0.04 0.13 0.12
Sat Flow, veh/h 1853 5106 1585 1781 5106 1585 1781 1870 1585 1781 646 1037
Grp Volume(v), veh/h 4 2548 69 174 2249 1 297 5 25 54 0 185
Grp Sat Flow(s),veh/h/ln 1853 1702 1585 1781 1702 1585 1781 1870 1585 1781 0 1684
Q Serve(g_s), s 0.3 59.5 2.0 11.6 36.6 0.0 13.0 0.3 1.6 3.1 0.0 13.0
Cycle Q Clear(g_c), s 0.3 59.5 2.0 11.6 36.6 0.0 13.0 0.3 1.6 3.1 0.0 13.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.62
Lane Grp Cap(c), veh/h 23 2532 786 193 3128 971 273 354 300 311 0 210
V/C Ratio(X) 0.17 1.01 0.09 0.90 0.72 0.00 1.09 0.01 0.08 0.17 0.00 0.88
Avail Cap(c_a), veh/h 139 2532 786 193 3128 971 273 354 300 425 0 210
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 1.00 1.00 0.00 1.00
Uniform Delay (d), s/veh 58.6 30.2 8.7 52.9 16.1 9.0 43.3 39.6 40.1 42.7 0.0 51.9
Incr Delay (d2), s/veh 3.5 19.4 0.2 38.6 0.8 0.0 79.6 0.0 0.1 0.3 0.0 31.8
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 26.0 1.0 7.0 12.2 0.0 8.0 0.1 0.6 1.4 0.0 7.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 62.1 49.7 8.9 91.5 16.9 9.0 122.9 39.6 40.2 43.0 0.0 83.7
LnGrp LOS E F A F B A F D D D A F
Approach Vol, veh/h 2621 2424 327 239
Approach Delay, s/veh 48.6 22.3 115.3 74.5
Approach LOS D C F E

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 16.0 20.0 19.0 65.0 8.3 27.7 4.5 79.5
Change Period (Y+Rc), s 4.0 6.0 7.0 6.5 4.0 6.0 4.0 7.0
Max Green Setting (Gmax), s 12.0 14.0 12.0 58.5 12.0 14.0 8.0 65.0
Max Q Clear Time (g_c+I1), s 15.0 15.0 13.6 61.5 5.1 3.6 2.3 38.6
Green Ext Time (p_c), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12.5

Intersection Summary
HCM 6th Ctrl Delay 42.2
HCM 6th LOS D



Timing Report, Sorted By Phase Short Total PM
1: Lady Moon & Harmony

11/24/2020 Synchro 11 Light Report
Delich Associates st pm.syn

Phase Number 1 2 3 4 5 6 7 8
Movement NBL SBTL WBL EBT SBL NBTL EBL WBT
Lead/Lag Lead Lag Lag Lead Lead Lag Lead Lag
Lead-Lag Optimize
Recall Mode None None None C-Max None None None None
Maximum Split (s) 16 20 19 65 16 20 12 72
Maximum Split (%) 13.3% 16.7% 15.8% 54.2% 13.3% 16.7% 10.0% 60.0%
Minimum Split (s) 11 15 11 25.5 11 15 11 28
Yellow Time (s) 3 3 5.5 5.5 3 3 3 5.5
All-Red Time (s) 1 3 1.5 1 1 3 1 1.5
Minimum Initial (s) 4 4 4 15 4 4 4 15
Vehicle Extension (s) 3 3 3 3 3 3 3 3
Minimum Gap (s) 3 3 3 3 3 3 3 3
Time Before Reduce (s) 0 0 0 0 0 0 0 0
Time To Reduce (s) 0 0 0 0 0 0 0 0
Walk Time (s) 7 7
Flash Dont Walk (s) 12 12
Dual Entry No Yes No Yes No Yes No Yes
Inhibit Max Yes Yes Yes Yes Yes Yes Yes Yes
Start Time (s) 20.5 36.5 1.5 56.5 20.5 36.5 56.5 68.5
End Time (s) 36.5 56.5 20.5 1.5 36.5 56.5 68.5 20.5
Yield/Force Off (s) 32.5 50.5 13.5 115 32.5 50.5 64.5 13.5
Yield/Force Off 170(s) 32.5 50.5 13.5 103 32.5 50.5 64.5 1.5
Local Start Time (s) 25.5 41.5 6.5 61.5 25.5 41.5 61.5 73.5
Local Yield (s) 37.5 55.5 18.5 0 37.5 55.5 69.5 18.5
Local Yield 170(s) 37.5 55.5 18.5 108 37.5 55.5 69.5 6.5

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 110
Offset: 115 (96%), Referenced to phase 4:EBT, Start of Yellow

Splits and Phases:     1: Lady Moon & Harmony



Queues Short Total PM
1: Lady Moon & Harmony

11/24/2020 Synchro 11 Light Report
Delich Associates st pm.syn

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT
Lane Group Flow (vph) 4 2548 147 174 2249 24 297 5 193 54 278
v/c Ratio 0.04 1.01 0.18 0.91 0.70 0.02 1.16 0.02 0.45 0.16 0.95
Control Delay 54.0 51.0 3.1 98.7 16.6 0.0 143.1 44.8 10.1 34.2 74.0
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 54.0 51.0 3.1 98.7 16.6 0.0 143.1 44.8 10.1 34.2 74.0
Queue Length 50th (ft) 3 ~724 0 135 369 0 ~216 3 0 31 142
Queue Length 95th (ft) 15 #851 33 #271 542 0 #408 16 67 65 #313
Internal Link Dist (ft) 1193 358 651 468
Turn Bay Length (ft) 445 500 375 525 190 290 125
Base Capacity (vph) 137 2521 806 191 3215 1037 256 320 432 390 294
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 0.03 1.01 0.18 0.91 0.70 0.02 1.16 0.02 0.45 0.14 0.95

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.



HCM 6th Signalized Intersection Summary Short Total AM
1: Lady Moon & Harmony NB Dual LT Lanes

11/24/2020 Synchro 11 Light Report
Delich Associates st am nb dual lt.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 10 1650 114 205 2278 178 163 52 123 3 2 3
Future Volume (veh/h) 10 1650 114 205 2278 178 163 52 123 3 2 3
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 1945 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 11 1737 63 216 2398 138 172 55 50 3 2 1
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 36 2808 872 278 3623 1125 497 94 86 144 52 26
Arrive On Green 0.02 0.55 0.55 0.16 0.71 0.71 0.07 0.10 0.10 0.01 0.04 0.04
Sat Flow, veh/h 1853 5106 1585 1781 5106 1585 3456 902 820 1781 1176 588
Grp Volume(v), veh/h 11 1737 63 216 2398 138 172 0 105 3 0 3
Grp Sat Flow(s),veh/h/ln 1853 1702 1585 1781 1702 1585 1728 0 1723 1781 0 1764
Q Serve(g_s), s 0.6 25.5 1.6 12.8 28.3 3.0 5.0 0.0 6.4 0.2 0.0 0.2
Cycle Q Clear(g_c), s 0.6 25.5 1.6 12.8 28.3 3.0 5.0 0.0 6.4 0.2 0.0 0.2
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.48 1.00 0.33
Lane Grp Cap(c), veh/h 36 2808 872 278 3623 1125 497 0 180 144 0 78
V/C Ratio(X) 0.30 0.62 0.07 0.78 0.66 0.12 0.35 0.00 0.58 0.02 0.00 0.04
Avail Cap(c_a), veh/h 253 2808 872 278 3623 1125 499 0 180 252 0 160
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 1.00
Uniform Delay (d), s/veh 53.2 16.9 6.7 44.6 8.8 5.1 43.4 0.0 47.0 49.0 0.0 50.5
Incr Delay (d2), s/veh 4.7 1.0 0.2 12.9 0.5 0.0 0.4 0.0 4.8 0.1 0.0 0.2
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 0.3 8.8 0.7 6.4 7.5 0.7 2.2 0.0 3.0 0.1 0.0 0.1
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 57.9 17.9 6.9 57.5 9.2 5.1 43.8 0.0 51.8 49.1 0.0 50.7
LnGrp LOS E B A E A A D A D D A D
Approach Vol, veh/h 1811 2752 277 6
Approach Delay, s/veh 17.8 12.8 46.8 49.9
Approach LOS B B D D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 11.0 9.9 23.2 66.0 4.4 16.5 5.1 84.0
Change Period (Y+Rc), s 4.0 6.0 7.0 6.5 4.0 6.0 4.0 7.0
Max Green Setting (Gmax), s 7.0 9.0 11.0 59.5 7.0 9.0 14.0 59.0
Max Q Clear Time (g_c+I1), s 7.0 2.2 14.8 27.5 2.2 8.4 2.6 30.3
Green Ext Time (p_c), s 0.0 0.0 0.0 9.3 0.0 0.0 0.0 15.2

Intersection Summary
HCM 6th Ctrl Delay 16.6
HCM 6th LOS B



Timing Report, Sorted By Phase Short Total AM
1: Lady Moon & Harmony NB Dual LT Lanes

11/24/2020 Synchro 11 Light Report
Delich Associates st am nb dual lt.syn

Phase Number 1 2 3 4 5 6 7 8
Movement NBL SBTL WBL EBT SBL NBTL EBL WBT
Lead/Lag Lead Lag Lag Lead Lead Lag Lead Lag
Lead-Lag Optimize
Recall Mode None None None C-Max None None None None
Maximum Split (s) 11 15 18 66 11 15 18 66
Maximum Split (%) 10.0% 13.6% 16.4% 60.0% 10.0% 13.6% 16.4% 60.0%
Minimum Split (s) 11 15 11 25.5 11 15 11 28
Yellow Time (s) 3 3 5.5 5.5 3 3 3 5.5
All-Red Time (s) 1 3 1.5 1 1 3 1 1.5
Minimum Initial (s) 4 4 4 15 4 4 4 15
Vehicle Extension (s) 3 3 3 3 3 3 3 3
Minimum Gap (s) 3 3 3 3 3 3 3 3
Time Before Reduce (s) 0 0 0 0 0 0 0 0
Time To Reduce (s) 0 0 0 0 0 0 0 0
Walk Time (s) 7 7
Flash Dont Walk (s) 12 12
Dual Entry No Yes No Yes No Yes No Yes
Inhibit Max Yes Yes Yes Yes Yes Yes Yes Yes
Start Time (s) 66.5 77.5 48.5 92.5 66.5 77.5 92.5 0.5
End Time (s) 77.5 92.5 66.5 48.5 77.5 92.5 0.5 66.5
Yield/Force Off (s) 73.5 86.5 59.5 42 73.5 86.5 106.5 59.5
Yield/Force Off 170(s) 73.5 86.5 59.5 30 73.5 86.5 106.5 47.5
Local Start Time (s) 24.5 35.5 6.5 50.5 24.5 35.5 50.5 68.5
Local Yield (s) 31.5 44.5 17.5 0 31.5 44.5 64.5 17.5
Local Yield 170(s) 31.5 44.5 17.5 98 31.5 44.5 64.5 5.5

Intersection Summary
Cycle Length 110
Control Type Actuated-Coordinated
Natural Cycle 80
Offset: 42 (38%), Referenced to phase 4:EBT, Start of Yellow

Splits and Phases:     1: Lady Moon & Harmony



Queues Short Total AM
1: Lady Moon & Harmony NB Dual LT Lanes

11/24/2020 Synchro 11 Light Report
Delich Associates st am nb dual lt.syn

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 11 1737 120 216 2398 187 172 184 3 5
v/c Ratio 0.09 0.56 0.13 1.12 0.63 0.15 0.36 0.70 0.02 0.04
Control Delay 49.5 14.2 1.7 145.9 9.0 1.4 42.9 40.6 40.7 36.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 49.5 14.2 1.7 145.9 9.0 1.4 42.9 40.6 40.7 36.4
Queue Length 50th (ft) 7 247 0 ~176 224 0 56 66 2 1
Queue Length 95th (ft) 26 340 20 #328 497 27 83 #182 10 13
Internal Link Dist (ft) 1193 358 651 468
Turn Bay Length (ft) 445 500 375 525 190 125
Base Capacity (vph) 249 3103 956 193 3806 1231 474 267 169 156
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 0.04 0.56 0.13 1.12 0.63 0.15 0.36 0.69 0.02 0.03

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.



HCM 6th Signalized Intersection Summary Short Total PM
1: Lady Moon & Harmony NB Dual LT Lanes & 130 second cycle

11/24/2020 Synchro 11 Light Report
Delich Associates st pm nb dual lt 130.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 4 2421 140 165 2137 23 282 5 183 51 67 197
Future Volume (veh/h) 4 2421 140 165 2137 23 282 5 183 51 67 197
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 1945 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 4 2548 69 174 2249 1 297 5 27 54 71 122
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 22 2553 793 212 3200 993 346 48 257 312 81 139
Arrive On Green 0.01 0.50 0.50 0.12 0.63 0.63 0.10 0.19 0.19 0.04 0.13 0.12
Sat Flow, veh/h 1853 5106 1585 1781 5106 1585 3456 254 1370 1781 618 1062
Grp Volume(v), veh/h 4 2548 69 174 2249 1 297 0 32 54 0 193
Grp Sat Flow(s),veh/h/ln 1853 1702 1585 1781 1702 1585 1728 0 1624 1781 0 1679
Q Serve(g_s), s 0.3 64.7 2.2 12.4 38.2 0.0 11.0 0.0 2.1 3.4 0.0 14.7
Cycle Q Clear(g_c), s 0.3 64.7 2.2 12.4 38.2 0.0 11.0 0.0 2.1 3.4 0.0 14.7
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.84 1.00 0.63
Lane Grp Cap(c), veh/h 22 2553 793 212 3200 993 346 0 305 312 0 220
V/C Ratio(X) 0.18 1.00 0.09 0.82 0.70 0.00 0.86 0.00 0.11 0.17 0.00 0.88
Avail Cap(c_a), veh/h 114 2553 793 212 3200 993 346 0 305 359 0 220
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 1.00
Uniform Delay (d), s/veh 63.6 32.4 9.6 55.9 16.2 9.1 57.6 0.0 43.8 45.7 0.0 55.8
Incr Delay (d2), s/veh 3.9 17.4 0.2 21.7 0.7 0.0 19.1 0.0 0.1 0.3 0.0 30.8
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 0.2 27.9 1.0 6.6 12.9 0.0 5.8 0.0 0.9 1.5 0.0 8.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 67.5 49.8 9.8 77.6 16.9 9.1 76.7 0.0 43.9 46.0 0.0 86.6
LnGrp LOS E D A E B A E A D D A F
Approach Vol, veh/h 2621 2424 329 247
Approach Delay, s/veh 48.8 21.3 73.5 77.7
Approach LOS D C E E

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 16.0 22.0 21.5 70.5 8.6 29.4 4.5 87.5
Change Period (Y+Rc), s 4.0 6.0 7.0 6.5 4.0 6.0 4.0 7.0
Max Green Setting (Gmax), s 12.0 16.0 14.5 64.0 8.0 20.0 7.0 74.0
Max Q Clear Time (g_c+I1), s 13.0 16.7 14.4 66.7 5.4 4.1 2.3 40.2
Green Ext Time (p_c), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 13.9

Intersection Summary
HCM 6th Ctrl Delay 39.6
HCM 6th LOS D



Timing Report, Sorted By Phase Short Total PM
1: Lady Moon & Harmony NB Dual LT Lanes & 130 second cycle

11/24/2020 Synchro 11 Light Report
Delich Associates st pm nb dual lt 130.syn

Phase Number 1 2 3 4 5 6 7 8
Movement NBL SBTL WBL EBT SBL NBT EBL WBT
Lead/Lag Lead Lag Lag Lead Lead Lag Lead Lag
Lead-Lag Optimize
Recall Mode None None None C-Max None None None None
Maximum Split (s) 16 22 21.5 70.5 12 26 11 81
Maximum Split (%) 12.3% 16.9% 16.5% 54.2% 9.2% 20.0% 8.5% 62.3%
Minimum Split (s) 11 15 11 25.5 11 15 11 28
Yellow Time (s) 3 3 5.5 5.5 3 3 3 5.5
All-Red Time (s) 1 3 1.5 1 1 3 1 1.5
Minimum Initial (s) 4 4 4 15 4 4 4 15
Vehicle Extension (s) 3 3 3 3 3 3 3 3
Minimum Gap (s) 3 3 3 3 3 3 3 3
Time Before Reduce (s) 0 0 0 0 0 0 0 0
Time To Reduce (s) 0 0 0 0 0 0 0 0
Walk Time (s) 7 7
Flash Dont Walk (s) 12 12
Dual Entry No Yes No Yes No Yes No Yes
Inhibit Max Yes Yes Yes Yes Yes Yes Yes Yes
Start Time (s) 28 44 6.5 66 28 40 66 77
End Time (s) 44 66 28 6.5 40 66 77 28
Yield/Force Off (s) 40 60 21 0 36 60 73 21
Yield/Force Off 170(s) 40 60 21 118 36 60 73 9
Local Start Time (s) 28 44 6.5 66 28 40 66 77
Local Yield (s) 40 60 21 0 36 60 73 21
Local Yield 170(s) 40 60 21 118 36 60 73 9

Intersection Summary
Cycle Length 130
Control Type Actuated-Coordinated
Natural Cycle 90
Offset: 0 (0%), Referenced to phase 4:EBT, Start of Yellow

Splits and Phases:     1: Lady Moon & Harmony



Queues Short Total PM
1: Lady Moon & Harmony NB Dual LT Lanes & 130 second cycle

11/24/2020 Synchro 11 Light Report
Delich Associates st pm nb dual lt 130.syn

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 4 2548 147 174 2249 24 297 198 54 278
v/c Ratio 0.04 1.00 0.18 0.84 0.69 0.02 0.85 0.44 0.20 0.94
Control Delay 59.0 50.1 3.2 88.8 16.6 0.0 79.8 10.5 38.2 76.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 59.0 50.1 3.2 88.8 16.6 0.0 79.8 10.5 38.2 76.1
Queue Length 50th (ft) 3 ~770 0 145 389 0 129 4 34 161
Queue Length 95th (ft) 16 #908 35 #269 559 0 #207 73 70 #334
Internal Link Dist (ft) 1193 358 651 468
Turn Bay Length (ft) 445 500 375 525 190 125
Base Capacity (vph) 112 2550 814 211 3275 1052 349 447 272 297
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 0.04 1.00 0.18 0.82 0.69 0.02 0.85 0.44 0.20 0.94

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.



HCM 6th Signalized Intersection Summary Short Total PM
1: Lady Moon & Harmony NB Dual LT Lanes, 130 second cycle & EB v/c ratio > 1.0

11/24/2020 Synchro 11 Light Report
Delich Associates st pm nb dual lt 130 v-c.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 4 2421 140 165 2137 23 282 5 183 51 67 197
Future Volume (veh/h) 4 2421 140 165 2137 23 282 5 183 51 67 197
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 1945 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 4 2548 69 174 2249 1 297 5 29 54 71 121
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 22 2514 780 218 3178 986 346 46 266 318 84 143
Arrive On Green 0.01 0.49 0.49 0.12 0.62 0.62 0.10 0.19 0.19 0.04 0.14 0.13
Sat Flow, veh/h 1853 5106 1585 1781 5106 1585 3456 238 1383 1781 621 1059
Grp Volume(v), veh/h 4 2548 69 174 2249 1 297 0 34 54 0 192
Grp Sat Flow(s),veh/h/ln 1853 1702 1585 1781 1702 1585 1728 0 1621 1781 0 1680
Q Serve(g_s), s 0.3 64.0 2.3 12.3 38.6 0.0 11.0 0.0 2.2 3.3 0.0 14.5
Cycle Q Clear(g_c), s 0.3 64.0 2.3 12.3 38.6 0.0 11.0 0.0 2.2 3.3 0.0 14.5
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.85 1.00 0.63
Lane Grp Cap(c), veh/h 22 2514 780 218 3178 986 346 0 311 318 0 227
V/C Ratio(X) 0.18 1.01 0.09 0.80 0.71 0.00 0.86 0.00 0.11 0.17 0.00 0.85
Avail Cap(c_a), veh/h 114 2514 780 218 3178 986 346 0 311 364 0 233
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 1.00
Uniform Delay (d), s/veh 63.6 33.0 10.0 55.4 16.6 9.3 57.6 0.0 43.3 45.3 0.0 55.2
Incr Delay (d2), s/veh 3.9 21.4 0.2 18.3 0.7 0.0 19.1 0.0 0.2 0.3 0.0 23.7
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 0.2 28.6 1.1 6.4 13.1 0.0 5.8 0.0 0.9 1.5 0.0 7.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 67.5 54.4 10.2 73.7 17.3 9.3 76.7 0.0 43.5 45.5 0.0 78.9
LnGrp LOS E F B E B A E A D D A E
Approach Vol, veh/h 2621 2424 331 246
Approach Delay, s/veh 53.3 21.4 73.3 71.6
Approach LOS D C E E

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 16.0 22.6 21.9 69.5 8.6 30.0 4.5 86.9
Change Period (Y+Rc), s 4.0 6.0 7.0 6.5 4.0 6.0 4.0 7.0
Max Green Setting (Gmax), s 12.0 17.0 14.5 63.0 8.0 21.0 7.0 73.0
Max Q Clear Time (g_c+I1), s 13.0 16.5 14.3 66.0 5.3 4.2 2.3 40.6
Green Ext Time (p_c), s 0.0 0.0 0.0 0.0 0.0 0.1 0.0 13.7

Intersection Summary
HCM 6th Ctrl Delay 41.5
HCM 6th LOS D



Timing Report, Sorted By Phase Short Total PM
1: Lady Moon & Harmony NB Dual LT Lanes, 130 second cycle & EB v/c ratio > 1.0

11/24/2020 Synchro 11 Light Report
Delich Associates st pm nb dual lt 130 v-c.syn

Phase Number 1 2 3 4 5 6 7 8
Movement NBL SBTL WBL EBT SBL NBT EBL WBT
Lead/Lag Lead Lag Lag Lead Lead Lag Lead Lag
Lead-Lag Optimize
Recall Mode None None None C-Max None None None None
Maximum Split (s) 16 23 21.5 69.5 12 27 11 80
Maximum Split (%) 12.3% 17.7% 16.5% 53.5% 9.2% 20.8% 8.5% 61.5%
Minimum Split (s) 11 15 11 25.5 11 15 11 28
Yellow Time (s) 3 3 5.5 5.5 3 3 3 5.5
All-Red Time (s) 1 3 1.5 1 1 3 1 1.5
Minimum Initial (s) 4 4 4 15 4 4 4 15
Vehicle Extension (s) 3 3 3 3 3 3 3 3
Minimum Gap (s) 3 3 3 3 3 3 3 3
Time Before Reduce (s) 0 0 0 0 0 0 0 0
Time To Reduce (s) 0 0 0 0 0 0 0 0
Walk Time (s) 7 7
Flash Dont Walk (s) 12 12
Dual Entry No Yes No Yes No Yes No Yes
Inhibit Max Yes Yes Yes Yes Yes Yes Yes Yes
Start Time (s) 28 44 6.5 67 28 40 67 78
End Time (s) 44 67 28 6.5 40 67 78 28
Yield/Force Off (s) 40 61 21 0 36 61 74 21
Yield/Force Off 170(s) 40 61 21 118 36 61 74 9
Local Start Time (s) 28 44 6.5 67 28 40 67 78
Local Yield (s) 40 61 21 0 36 61 74 21
Local Yield 170(s) 40 61 21 118 36 61 74 9

Intersection Summary
Cycle Length 130
Control Type Actuated-Coordinated
Natural Cycle 90
Offset: 0 (0%), Referenced to phase 4:EBT, Start of Yellow

Splits and Phases:     1: Lady Moon & Harmony



Queues Short Total PM
1: Lady Moon & Harmony NB Dual LT Lanes, 130 second cycle & EB v/c ratio > 1.0

11/24/2020 Synchro 11 Light Report
Delich Associates st pm nb dual lt 130 v-c.syn

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 4 2548 147 174 2249 24 297 198 54 278
v/c Ratio 0.04 1.01 0.18 0.84 0.69 0.02 0.85 0.44 0.20 0.92
Control Delay 59.0 52.1 3.2 88.8 17.1 0.0 79.8 10.2 37.4 71.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 59.0 52.1 3.2 88.8 17.1 0.0 79.8 10.2 37.4 71.4
Queue Length 50th (ft) 3 ~831 0 145 400 0 129 4 34 158
Queue Length 95th (ft) 16 #920 35 #269 571 0 #207 72 69 #323
Internal Link Dist (ft) 1193 358 651 468
Turn Bay Length (ft) 445 500 375 525 190 125
Base Capacity (vph) 112 2532 810 211 3257 1046 349 452 277 310
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 0.04 1.01 0.18 0.82 0.69 0.02 0.85 0.44 0.19 0.90

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.



HCM 6th TWSC Short Total AM
3: Lady Moon & Timberwood Drive/Banner Access

11/24/2020 Synchro 11 Light Report
Delich Associates st am.syn

Intersection
Int Delay, s/veh 4.4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 84 0 19 6 0 5 49 234 18 63 165 63
Future Vol, veh/h 84 0 19 6 0 5 49 234 18 63 165 63
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 - - 80 - - 80 250 - - 80 - 100
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 86 86 86 86 86 86 86 86 86 86 86 86
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 98 0 22 7 0 6 57 272 21 73 192 73
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 738 745 192 783 808 283 265 0 0 293 0 0
          Stage 1 338 338 - 397 397 - - - - - - -
          Stage 2 400 407 - 386 411 - - - - - - -
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 334 342 850 311 315 756 1299 - - 1269 - -
          Stage 1 676 641 - 629 603 - - - - - - -
          Stage 2 626 597 - 637 595 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 306 308 850 280 284 756 1299 - - 1269 - -
Mov Cap-2 Maneuver 306 308 - 280 284 - - - - - - -
          Stage 1 646 604 - 601 576 - - - - - - -
          Stage 2 594 571 - 585 560 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 19.8 14.4 1.3 1.7
HCM LOS C B
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2WBLn1WBLn2 SBL SBT SBR
Capacity (veh/h) 1299 - - 306 850 280 756 1269 - -
HCM Lane V/C Ratio 0.044 - - 0.319 0.026 0.025 0.008 0.058 - -
HCM Control Delay (s) 7.9 - - 22.2 9.3 18.2 9.8 8 - -
HCM Lane LOS A - - C A C A A - -
HCM 95th %tile Q(veh) 0.1 - - 1.3 0.1 0.1 0 0.2 - -



HCM 6th TWSC Short Total PM
3: Lady Moon & Timberwood Drive/Banner Access

11/24/2020 Synchro 11 Light Report
Delich Associates st pm.syn

Intersection
Int Delay, s/veh 6.5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 164 1 26 13 1 15 37 251 5 17 285 45
Future Vol, veh/h 164 1 26 13 1 15 37 251 5 17 285 45
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 - - 80 - - 80 250 - - 80 - 100
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 93 93 93 93 93 93 93 93 93 93 93 93
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 176 1 28 14 1 16 40 270 5 18 306 48
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 703 697 306 734 743 273 354 0 0 275 0 0
          Stage 1 342 342 - 353 353 - - - - - - -
          Stage 2 361 355 - 381 390 - - - - - - -
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 352 365 734 336 343 766 1205 - - 1288 - -
          Stage 1 673 638 - 664 631 - - - - - - -
          Stage 2 657 630 - 641 608 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 332 348 734 311 327 766 1205 - - 1288 - -
Mov Cap-2 Maneuver 332 348 - 311 327 - - - - - - -
          Stage 1 651 629 - 642 610 - - - - - - -
          Stage 2 621 609 - 607 599 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 25.2 13.3 1 0.4
HCM LOS D B
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2WBLn1WBLn2 SBL SBT SBR
Capacity (veh/h) 1205 - - 332 734 312 766 1288 - -
HCM Lane V/C Ratio 0.033 - - 0.534 0.038 0.048 0.021 0.014 - -
HCM Control Delay (s) 8.1 - - 27.6 10.1 17.1 9.8 7.8 - -
HCM Lane LOS A - - D B C A A - -
HCM 95th %tile Q(veh) 0.1 - - 3 0.1 0.2 0.1 0 - -



HCM 6th TWSC Short Total AM
4: Site Access/Retail Access & Timberwood Drive

11/24/2020 Synchro 11 Light Report
Delich Associates st am.syn

Intersection
Int Delay, s/veh 3.6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 44 56 74 39 39 34 0 0 16 31 0 8
Future Vol, veh/h 44 56 74 39 39 34 0 0 16 31 0 8
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 85 85 85 85 85 85 85 85 85 85 85 85
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 52 66 87 46 46 40 0 0 19 36 0 9
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 86 0 0 153 0 0 377 392 110 381 415 66
          Stage 1 - - - - - - 214 214 - 158 158 -
          Stage 2 - - - - - - 163 178 - 223 257 -
Critical Hdwy 4.12 - - 4.12 - - 7.12 6.52 6.22 7.12 6.52 6.22
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 2.218 - - 2.218 - - 3.518 4.018 3.318 3.518 4.018 3.318
Pot Cap-1 Maneuver 1510 - - 1428 - - 580 544 943 577 528 998
          Stage 1 - - - - - - 788 725 - 844 767 -
          Stage 2 - - - - - - 839 752 - 780 695 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1510 - - 1428 - - 543 505 943 535 491 998
Mov Cap-2 Maneuver - - - - - - 543 505 - 535 491 -
          Stage 1 - - - - - - 758 697 - 812 741 -
          Stage 2 - - - - - - 803 726 - 735 669 -
 

Approach EB WB NB SB
HCM Control Delay, s 1.9 2.6 8.9 11.6
HCM LOS A B
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 943 1510 - - 1428 - - 591
HCM Lane V/C Ratio 0.02 0.034 - - 0.032 - - 0.078
HCM Control Delay (s) 8.9 7.5 0 - 7.6 0 - 11.6
HCM Lane LOS A A A - A A - B
HCM 95th %tile Q(veh) 0.1 0.1 - - 0.1 - - 0.3



HCM 6th TWSC Short Total PM
4: Site Access/Retail Access & Timberwood Drive

11/24/2020 Synchro 11 Light Report
Delich Associates st pm.syn

Intersection
Int Delay, s/veh 4.9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 33 72 39 21 38 23 0 0 72 46 0 10
Future Vol, veh/h 33 72 39 21 38 23 0 0 72 46 0 10
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 85 85 85 85 85 85 85 85 85 85 85 85
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 39 85 46 25 45 27 0 0 85 54 0 12
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 72 0 0 131 0 0 301 308 108 338 318 59
          Stage 1 - - - - - - 186 186 - 109 109 -
          Stage 2 - - - - - - 115 122 - 229 209 -
Critical Hdwy 4.12 - - 4.12 - - 7.12 6.52 6.22 7.12 6.52 6.22
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 2.218 - - 2.218 - - 3.518 4.018 3.318 3.518 4.018 3.318
Pot Cap-1 Maneuver 1528 - - 1454 - - 651 606 946 616 598 1007
          Stage 1 - - - - - - 816 746 - 896 805 -
          Stage 2 - - - - - - 890 795 - 774 729 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1528 - - 1454 - - 621 579 946 541 571 1007
Mov Cap-2 Maneuver - - - - - - 621 579 - 541 571 -
          Stage 1 - - - - - - 793 725 - 871 791 -
          Stage 2 - - - - - - 864 781 - 685 709 -
 

Approach EB WB NB SB
HCM Control Delay, s 1.7 1.9 9.2 11.9
HCM LOS A B
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 946 1528 - - 1454 - - 590
HCM Lane V/C Ratio 0.09 0.025 - - 0.017 - - 0.112
HCM Control Delay (s) 9.2 7.4 0 - 7.5 0 - 11.9
HCM Lane LOS A A A - A A - B
HCM 95th %tile Q(veh) 0.3 0.1 - - 0.1 - - 0.4



HCM 6th TWSC Short Total AM
12: Lady Moon & Site Access

11/24/2020 Synchro 11 Light Report
Delich Associates st am.syn

Intersection
Int Delay, s/veh 0.8

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 20 4 17 281 175 15
Future Vol, veh/h 20 4 17 281 175 15
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 - 250 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 85 85 85 85 85 85
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 24 5 20 331 206 18
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 586 215 224 0 - 0
          Stage 1 215 - - - - -
          Stage 2 371 - - - - -
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 473 825 1345 - - -
          Stage 1 821 - - - - -
          Stage 2 698 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 466 825 1345 - - -
Mov Cap-2 Maneuver 466 - - - - -
          Stage 1 809 - - - - -
          Stage 2 698 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 12.6 0.4 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1345 - 502 - -
HCM Lane V/C Ratio 0.015 - 0.056 - -
HCM Control Delay (s) 7.7 - 12.6 - -
HCM Lane LOS A - B - -
HCM 95th %tile Q(veh) 0 - 0.2 - -



HCM 6th TWSC Short Total PM
12: Lady Moon & Site Access

11/24/2020 Synchro 11 Light Report
Delich Associates st pm.syn

Intersection
Int Delay, s/veh 2.9

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 100 24 10 193 317 7
Future Vol, veh/h 100 24 10 193 317 7
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 - 250 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 93 93 93 93 93 93
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 108 26 11 208 341 8
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 575 345 349 0 - 0
          Stage 1 345 - - - - -
          Stage 2 230 - - - - -
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 480 698 1210 - - -
          Stage 1 717 - - - - -
          Stage 2 808 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 476 698 1210 - - -
Mov Cap-2 Maneuver 476 - - - - -
          Stage 1 711 - - - - -
          Stage 2 808 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 14.6 0.4 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1210 - 507 - -
HCM Lane V/C Ratio 0.009 - 0.263 - -
HCM Control Delay (s) 8 - 14.6 - -
HCM Lane LOS A - B - -
HCM 95th %tile Q(veh) 0 - 1 - -



APPENDIX G 



HCM 6th TWSC Long Total AM
3: Technology/HP West & Harmony

11/20/2020 Synchro 11 Light Report
Delich Associates lt am.syn

Intersection
Int Delay, s/veh 48

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 175 2025 170 45 2695 55 0 0 5 0 0 15
Future Vol, veh/h 175 2025 170 45 2695 55 0 0 5 0 0 15
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 250 - 250 250 - - - - 0 - - 0
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 98 98 98 98 98 98 98 98 98 98 98 98
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 179 2066 173 46 2750 56 0 0 5 0 0 15
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 2806 0 0 2239 0 0 - - 1033 - - 1403
          Stage 1 - - - - - - - - - - - -
          Stage 2 - - - - - - - - - - - -
Critical Hdwy 5.34 - - 5.34 - - - - 7.14 - - 7.14
Critical Hdwy Stg 1 - - - - - - - - - - - -
Critical Hdwy Stg 2 - - - - - - - - - - - -
Follow-up Hdwy 3.12 - - 3.12 - - - - 3.92 - - 3.92
Pot Cap-1 Maneuver ~ 48 - - 94 - - 0 0 197 0 0 111
          Stage 1 - - - - - - 0 0 - 0 0 -
          Stage 2 - - - - - - 0 0 - 0 0 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver ~ 48 - - 94 - - - - 197 - - 111
Mov Cap-2 Maneuver - - - - - - - - - - - -
          Stage 1 - - - - - - - - - - - -
          Stage 2 - - - - - - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 103.3 1.2 23.8 42.6
HCM LOS C E
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 197 ~ 48 - - 94 - - 111
HCM Lane V/C Ratio 0.026 3.72 - - 0.488 - - 0.138
HCM Control Delay (s) 23.8$ 1399.3 - - 75.4 - - 42.6
HCM Lane LOS C F - - F - - E
HCM 95th %tile Q(veh) 0.1 19.7 - - 2.1 - - 0.5

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



HCM 6th TWSC Long Total PM
3: Technology/HP West & Harmony

11/20/2020 Synchro 11 Light Report
Delich Associates lt north pm.syn

Intersection
Int Delay, s/veh 9.1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 25 2905 135 15 2955 10 0 0 30 0 0 135
Future Vol, veh/h 25 2905 135 15 2955 10 0 0 30 0 0 135
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length 250 - 250 250 - - - - 0 - - 0
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 98 98 98 98 98 98 98 98 98 98 98 98
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 26 2964 138 15 3015 10 0 0 31 0 0 138
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 3025 0 0 3102 0 0 - - 1482 - - 1513
          Stage 1 - - - - - - - - - - - -
          Stage 2 - - - - - - - - - - - -
Critical Hdwy 5.34 - - 5.34 - - - - 7.14 - - 7.14
Critical Hdwy Stg 1 - - - - - - - - - - - -
Critical Hdwy Stg 2 - - - - - - - - - - - -
Follow-up Hdwy 3.12 - - 3.12 - - - - 3.92 - - 3.92
Pot Cap-1 Maneuver 37 - - 33 - - 0 0 98 0 0 ~ 93
          Stage 1 - - - - - - 0 0 - 0 0 -
          Stage 2 - - - - - - 0 0 - 0 0 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 37 - - 33 - - - - 98 - - ~ 93
Mov Cap-2 Maneuver - - - - - - - - - - - -
          Stage 1 - - - - - - - - - - - -
          Stage 2 - - - - - - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 1.8 0.9 57.6 $ 345.7
HCM LOS F F
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 98 37 - - 33 - - 93
HCM Lane V/C Ratio 0.312 0.689 - - 0.464 - - 1.481
HCM Control Delay (s) 57.6 219.7 - - 186.6 - -$ 345.7
HCM Lane LOS F F - - F - - F
HCM 95th %tile Q(veh) 1.2 2.5 - - 1.5 - - 10.5

Notes
~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



HCM 6th Signalized Intersection Summary Long Total AM
174: Lady Moon/HP East & Harmony

11/24/2020 Synchro 11 Light Report
Delich Associates lt am.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 120 1765 145 255 2585 180 205 50 155 5 5 5
Future Volume (veh/h) 120 1765 145 255 2585 180 205 50 155 5 5 5
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 0.97
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 122 1801 95 260 2638 115 209 51 60 5 5 1
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 161 2659 825 647 3259 1011 306 91 107 24 62 12
Arrive On Green 0.09 0.52 0.52 0.19 0.64 0.64 0.09 0.12 0.12 0.01 0.04 0.04
Sat Flow, veh/h 1781 5106 1584 3456 5106 1584 3456 783 921 1781 1503 301
Grp Volume(v), veh/h 122 1801 95 260 2638 115 209 0 111 5 0 6
Grp Sat Flow(s),veh/h/ln 1781 1702 1584 1728 1702 1584 1728 0 1705 1781 0 1804
Q Serve(g_s), s 8.0 31.3 2.9 7.9 46.4 3.4 7.0 0.0 7.4 0.3 0.0 0.4
Cycle Q Clear(g_c), s 8.0 31.3 2.9 7.9 46.4 3.4 7.0 0.0 7.4 0.3 0.0 0.4
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.54 1.00 0.17
Lane Grp Cap(c), veh/h 161 2659 825 647 3259 1011 306 0 198 24 0 74
V/C Ratio(X) 0.76 0.68 0.12 0.40 0.81 0.11 0.68 0.00 0.56 0.21 0.00 0.08
Avail Cap(c_a), veh/h 163 2659 825 647 3259 1011 634 0 256 223 0 165
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 1.00
Uniform Delay (d), s/veh 53.3 21.3 9.1 42.9 16.2 8.5 53.1 0.0 50.1 58.6 0.0 55.4
Incr Delay (d2), s/veh 18.1 1.4 0.3 0.4 1.6 0.0 2.7 0.0 2.5 4.2 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 4.3 11.4 1.3 3.3 15.2 1.0 3.2 0.0 3.3 0.2 0.0 0.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 71.3 22.7 9.4 43.3 17.9 8.5 55.8 0.0 52.6 62.8 0.0 55.8
LnGrp LOS E C A D B A E A D E A E
Approach Vol, veh/h 2018 3013 320 11
Approach Delay, s/veh 25.0 19.7 54.7 59.0
Approach LOS C B D E

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 13.6 9.9 28.5 68.0 4.6 18.9 13.9 82.6
Change Period (Y+Rc), s 4.0 6.0 7.0 6.5 4.0 6.0 4.0 7.0
Max Green Setting (Gmax), s 21.0 10.0 4.0 61.5 14.0 17.0 10.0 58.0
Max Q Clear Time (g_c+I1), s 9.0 2.4 9.9 33.3 2.3 9.4 10.0 48.4
Green Ext Time (p_c), s 0.6 0.0 0.0 9.6 0.0 0.2 0.0 7.7

Intersection Summary
HCM 6th Ctrl Delay 23.9
HCM 6th LOS C



Timing Report, Sorted By Phase Long Total AM
174: Lady Moon/HP East & Harmony

11/24/2020 Synchro 11 Light Report
Delich Associates lt am.syn

Phase Number 1 2 3 4 5 6 7 8
Movement NBL SBT WBL EBT SBL NBT EBL WBT
Lead/Lag Lead Lag Lag Lead Lead Lag Lead Lag
Lead-Lag Optimize
Recall Mode None None None C-Max None None None None
Maximum Split (s) 25 16 11 68 18 23 14 65
Maximum Split (%) 20.8% 13.3% 9.2% 56.7% 15.0% 19.2% 11.7% 54.2%
Minimum Split (s) 11 15 11 25.5 11 15 11 28
Yellow Time (s) 3 3 5.5 5.5 3 3 3 5.5
All-Red Time (s) 1 3 1.5 1 1 3 1 1.5
Minimum Initial (s) 4 4 4 15 4 4 4 15
Vehicle Extension (s) 3 3 3 3 3 3 3 3
Minimum Gap (s) 3 3 3 3 3 3 3 3
Time Before Reduce (s) 0 0 0 0 0 0 0 0
Time To Reduce (s) 0 0 0 0 0 0 0 0
Walk Time (s) 7 7
Flash Dont Walk (s) 12 10
Dual Entry No Yes No Yes No Yes No Yes
Inhibit Max Yes Yes Yes Yes Yes Yes Yes Yes
Start Time (s) 12.5 37.5 1.5 53.5 12.5 30.5 53.5 67.5
End Time (s) 37.5 53.5 12.5 1.5 30.5 53.5 67.5 12.5
Yield/Force Off (s) 33.5 47.5 5.5 115 26.5 47.5 63.5 5.5
Yield/Force Off 170(s) 33.5 47.5 5.5 103 26.5 47.5 63.5 115.5
Local Start Time (s) 17.5 42.5 6.5 58.5 17.5 35.5 58.5 72.5
Local Yield (s) 38.5 52.5 10.5 0 31.5 52.5 68.5 10.5
Local Yield 170(s) 38.5 52.5 10.5 108 31.5 52.5 68.5 0.5

Intersection Summary
Cycle Length 120
Control Type Actuated-Coordinated
Natural Cycle 90
Offset: 115 (96%), Referenced to phase 4:EBT, Start of Yellow

Splits and Phases:     174: Lady Moon/HP East & Harmony



Queues Long Total AM
174: Lady Moon/HP East & Harmony

11/24/2020 Synchro 11 Light Report
Delich Associates lt am.syn

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 122 1801 148 260 2638 184 209 209 5 10
v/c Ratio 0.59 0.52 0.13 1.82 0.83 0.18 0.48 0.71 0.05 0.09
Control Delay 62.2 11.2 1.6 426.5 22.0 2.5 52.2 36.8 54.2 39.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 62.2 11.2 1.6 426.5 22.0 2.5 52.2 36.8 54.2 39.1
Queue Length 50th (ft) 90 210 0 ~156 520 0 77 74 4 4
Queue Length 95th (ft) 156 391 24 #243 #909 37 115 149 17 21
Internal Link Dist (ft) 1233 4691 644 316
Turn Bay Length (ft) 445 335 483 100 50
Base Capacity (vph) 209 3472 1108 143 3196 1040 629 350 221 164
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 0.58 0.52 0.13 1.82 0.83 0.18 0.33 0.60 0.02 0.06

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.



HCM 6th Signalized Intersection Summary Long Total PM
174: Lady Moon/HP East & Harmony

11/24/2020 Synchro 11 Light Report
Delich Associates lt pm.syn

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 10 2740 185 210 2430 25 350 5 225 160 65 200
Future Volume (veh/h) 10 2740 185 210 2430 25 350 5 225 160 65 200
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 0.98
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 10 2796 189 214 2480 26 357 5 230 163 66 204
Peak Hour Factor 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98 0.98
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 30 2769 859 266 3173 984 399 4 204 178 46 141
Arrive On Green 0.02 0.54 0.54 0.08 0.62 0.62 0.12 0.13 0.13 0.10 0.12 0.12
Sat Flow, veh/h 1781 5106 1584 3456 5106 1584 3456 34 1556 1781 396 1225
Grp Volume(v), veh/h 10 2796 189 214 2480 26 357 0 235 163 0 270
Grp Sat Flow(s),veh/h/ln 1781 1702 1584 1728 1702 1584 1728 0 1590 1781 0 1621
Q Serve(g_s), s 0.7 70.5 4.9 7.9 46.5 0.8 13.2 0.0 17.0 11.8 0.0 15.0
Cycle Q Clear(g_c), s 0.7 70.5 4.9 7.9 46.5 0.8 13.2 0.0 17.0 11.8 0.0 15.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 0.98 1.00 0.76
Lane Grp Cap(c), veh/h 30 2769 859 266 3173 984 399 0 208 178 0 187
V/C Ratio(X) 0.33 1.01 0.22 0.81 0.78 0.03 0.90 0.00 1.13 0.92 0.00 1.44
Avail Cap(c_a), veh/h 110 2769 859 266 3173 984 399 0 208 178 0 187
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 1.00
Uniform Delay (d), s/veh 63.2 29.8 5.7 59.0 18.1 9.5 56.7 0.0 56.5 58.0 0.0 57.5
Incr Delay (d2), s/veh 6.2 19.5 0.6 16.4 1.3 0.0 22.0 0.0 101.8 43.9 0.0 227.2
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 0.4 30.2 2.7 3.9 15.9 0.3 7.0 0.0 12.7 7.5 0.0 18.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 69.3 49.3 6.3 75.4 19.4 9.5 78.7 0.0 158.3 101.9 0.0 284.7
LnGrp LOS E F A E B A E A F F A F
Approach Vol, veh/h 2995 2720 592 433
Approach Delay, s/veh 46.6 23.7 110.3 215.9
Approach LOS D C F F

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 18.0 20.0 16.0 76.0 16.0 22.0 5.2 86.8
Change Period (Y+Rc), s 4.0 6.0 7.0 6.5 4.0 6.0 4.0 7.0
Max Green Setting (Gmax), s 14.0 14.0 9.0 69.5 12.0 16.0 7.0 74.0
Max Q Clear Time (g_c+I1), s 15.2 17.0 9.9 72.5 13.8 19.0 2.7 48.5
Green Ext Time (p_c), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14.4

Intersection Summary
HCM 6th Ctrl Delay 53.8
HCM 6th LOS D



Timing Report, Sorted By Phase Long Total PM
174: Lady Moon/HP East & Harmony

11/24/2020 Synchro 11 Light Report
Delich Associates lt pm.syn

Phase Number 1 2 3 4 5 6 7 8
Movement NBL SBT WBL EBT SBL NBT EBL WBT
Lead/Lag Lead Lag Lag Lead Lead Lag Lead Lag
Lead-Lag Optimize
Recall Mode None None None C-Max None None None None
Maximum Split (s) 18 20 16 76 16 22 11 81
Maximum Split (%) 13.8% 15.4% 12.3% 58.5% 12.3% 16.9% 8.5% 62.3%
Minimum Split (s) 11 15 11 25.5 11 15 11 28
Yellow Time (s) 3 3 5.5 5.5 3 3 3 5.5
All-Red Time (s) 1 3 1.5 1 1 3 1 1.5
Minimum Initial (s) 4 4 4 15 4 4 4 15
Vehicle Extension (s) 3 3 3 3 3 3 3 3
Minimum Gap (s) 3 3 3 3 3 3 3 3
Time Before Reduce (s) 0 0 0 0 0 0 0 0
Time To Reduce (s) 0 0 0 0 0 0 0 0
Walk Time (s) 7 7
Flash Dont Walk (s) 12 10
Dual Entry No Yes No Yes No Yes No Yes
Inhibit Max Yes Yes Yes Yes Yes Yes Yes Yes
Start Time (s) 22.5 40.5 6.5 60.5 22.5 38.5 60.5 71.5
End Time (s) 40.5 60.5 22.5 6.5 38.5 60.5 71.5 22.5
Yield/Force Off (s) 36.5 54.5 15.5 0 34.5 54.5 67.5 15.5
Yield/Force Off 170(s) 36.5 54.5 15.5 118 34.5 54.5 67.5 5.5
Local Start Time (s) 22.5 40.5 6.5 60.5 22.5 38.5 60.5 71.5
Local Yield (s) 36.5 54.5 15.5 0 34.5 54.5 67.5 15.5
Local Yield 170(s) 36.5 54.5 15.5 118 34.5 54.5 67.5 5.5

Intersection Summary
Cycle Length 130
Control Type Actuated-Coordinated
Natural Cycle 110
Offset: 0 (0%), Referenced to phase 4:EBT, Start of Yellow

Splits and Phases:     174: Lady Moon/HP East & Harmony



Queues Long Total PM
174: Lady Moon/HP East & Harmony

11/24/2020 Synchro 11 Light Report
Delich Associates lt pm.syn

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 10 2796 189 214 2480 26 357 235 163 270
v/c Ratio 0.10 1.01 0.21 0.81 0.76 0.03 0.90 0.73 0.92 1.00
Control Delay 60.3 50.5 6.1 82.2 18.6 0.0 83.0 37.5 107.5 92.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 60.3 50.5 6.1 82.2 18.6 0.0 83.0 37.5 107.5 92.3
Queue Length 50th (ft) 8 ~872 26 93 467 0 155 83 138 156
Queue Length 95th (ft) 27 #994 64 #157 673 0 #244 #194 #278 #342
Internal Link Dist (ft) 1233 4691 644 316
Turn Bay Length (ft) 445 335 483 100 50
Base Capacity (vph) 108 2757 894 264 3277 1028 396 322 177 270
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 0.09 1.01 0.21 0.81 0.76 0.03 0.90 0.73 0.92 1.00

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.



HCM 6th TWSC Long Total AM
14: Lady Moon & Timberwood/Banner

11/20/2020 Synchro 11 Light Report
Delich Associates lt am.syn

Intersection
Int Delay, s/veh 8.5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 85 30 20 35 10 20 80 275 45 90 210 75
Future Vol, veh/h 85 30 20 35 10 20 80 275 45 90 210 75
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 - - 80 - - 80 250 - - 100 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 89 32 21 37 11 21 84 289 47 95 221 79
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 948 955 261 958 971 313 300 0 0 336 0 0
          Stage 1 451 451 - 481 481 - - - - - - -
          Stage 2 497 504 - 477 490 - - - - - - -
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 241 258 778 237 253 727 1261 - - 1223 - -
          Stage 1 588 571 - 566 554 - - - - - - -
          Stage 2 555 541 - 569 549 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 201 222 778 184 218 727 1261 - - 1223 - -
Mov Cap-2 Maneuver 201 222 - 184 218 - - - - - - -
          Stage 1 549 526 - 528 517 - - - - - - -
          Stage 2 493 505 - 480 506 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 39.5 23.9 1.6 2
HCM LOS E C
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2WBLn1WBLn2 SBL SBT SBR
Capacity (veh/h) 1261 - - 206 778 191 727 1223 - -
HCM Lane V/C Ratio 0.067 - - 0.588 0.027 0.248 0.029 0.077 - -
HCM Control Delay (s) 8.1 - - 44.7 9.8 30 10.1 8.2 - -
HCM Lane LOS A - - E A D B A - -
HCM 95th %tile Q(veh) 0.2 - - 3.3 0.1 0.9 0.1 0.3 - -



HCM 6th TWSC Long Total PM
14: Lady Moon & Timberwood/Banner

11/20/2020 Synchro 11 Light Report
Delich Associates lt north pm.syn

Intersection
Int Delay, s/veh 21.9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 185 15 30 45 35 40 45 295 25 25 345 55
Future Vol, veh/h 185 15 30 45 35 40 45 295 25 25 345 55
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 - - 80 - - 80 250 - - 100 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 195 16 32 47 37 42 47 311 26 26 363 58
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 902 875 392 886 891 324 421 0 0 337 0 0
          Stage 1 444 444 - 418 418 - - - - - - -
          Stage 2 458 431 - 468 473 - - - - - - -
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 259 288 657 265 282 717 1138 - - 1222 - -
          Stage 1 593 575 - 612 591 - - - - - - -
          Stage 2 583 583 - 575 558 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 208 270 657 230 265 717 1138 - - 1222 - -
Mov Cap-2 Maneuver 208 270 - 230 265 - - - - - - -
          Stage 1 569 563 - 587 567 - - - - - - -
          Stage 2 492 559 - 521 546 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 94.9 21.6 1 0.5
HCM LOS F C
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2WBLn1WBLn2 SBL SBT SBR
Capacity (veh/h) 1138 - - 212 657 244 717 1222 - -
HCM Lane V/C Ratio 0.042 - - 0.993 0.048 0.345 0.059 0.022 - -
HCM Control Delay (s) 8.3 - - 107.5 10.8 27.3 10.3 8 - -
HCM Lane LOS A - - F B D B A - -
HCM 95th %tile Q(veh) 0.1 - - 8.8 0.2 1.5 0.2 0.1 - -



HCM 6th TWSC Long Total AM
11: Site Access /Retail Access & Timberwood

11/20/2020 Synchro 11 Light Report
Delich Associates lt am.syn

Intersection
Int Delay, s/veh 3.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 45 90 75 40 90 35 5 0 15 30 0 20
Future Vol, veh/h 45 90 75 40 90 35 5 0 15 30 0 20
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 47 95 79 42 95 37 5 0 16 32 0 21
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 132 0 0 174 0 0 437 445 135 435 466 114
          Stage 1 - - - - - - 229 229 - 198 198 -
          Stage 2 - - - - - - 208 216 - 237 268 -
Critical Hdwy 4.12 - - 4.12 - - 7.12 6.52 6.22 7.12 6.52 6.22
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 2.218 - - 2.218 - - 3.518 4.018 3.318 3.518 4.018 3.318
Pot Cap-1 Maneuver 1453 - - 1403 - - 530 508 914 531 494 939
          Stage 1 - - - - - - 774 715 - 804 737 -
          Stage 2 - - - - - - 794 724 - 766 687 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1453 - - 1403 - - 492 474 914 495 461 939
Mov Cap-2 Maneuver - - - - - - 492 474 - 495 461 -
          Stage 1 - - - - - - 746 689 - 775 713 -
          Stage 2 - - - - - - 751 701 - 726 662 -
 

Approach EB WB NB SB
HCM Control Delay, s 1.6 1.9 9.9 11.5
HCM LOS A B
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 753 1453 - - 1403 - - 610
HCM Lane V/C Ratio 0.028 0.033 - - 0.03 - - 0.086
HCM Control Delay (s) 9.9 7.6 0 - 7.6 0 - 11.5
HCM Lane LOS A A A - A A - B
HCM 95th %tile Q(veh) 0.1 0.1 - - 0.1 - - 0.3



HCM 6th TWSC Long Total PM
11: Site Access /Retail Access & Timberwood

11/20/2020 Synchro 11 Light Report
Delich Associates lt north pm.syn

Intersection
Int Delay, s/veh 4.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 35 110 40 20 90 25 5 0 70 45 0 30
Future Vol, veh/h 35 110 40 20 90 25 5 0 70 45 0 30
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Free Free Free Free Free Free Stop Stop Stop Stop Stop Stop
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 37 116 42 21 95 26 5 0 74 47 0 32
 

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 121 0 0 158 0 0 377 374 137 398 382 108
          Stage 1 - - - - - - 211 211 - 150 150 -
          Stage 2 - - - - - - 166 163 - 248 232 -
Critical Hdwy 4.12 - - 4.12 - - 7.12 6.52 6.22 7.12 6.52 6.22
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 2.218 - - 2.218 - - 3.518 4.018 3.318 3.518 4.018 3.318
Pot Cap-1 Maneuver 1467 - - 1422 - - 580 557 911 562 551 946
          Stage 1 - - - - - - 791 728 - 853 773 -
          Stage 2 - - - - - - 836 763 - 756 713 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1467 - - 1422 - - 542 532 911 500 527 946
Mov Cap-2 Maneuver - - - - - - 542 532 - 500 527 -
          Stage 1 - - - - - - 769 708 - 829 761 -
          Stage 2 - - - - - - 795 751 - 675 693 -
 

Approach EB WB NB SB
HCM Control Delay, s 1.4 1.1 9.5 11.7
HCM LOS A B
 

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 871 1467 - - 1422 - - 616
HCM Lane V/C Ratio 0.091 0.025 - - 0.015 - - 0.128
HCM Control Delay (s) 9.5 7.5 0 - 7.6 0 - 11.7
HCM Lane LOS A A A - A A - B
HCM 95th %tile Q(veh) 0.3 0.1 - - 0 - - 0.4



HCM 6th TWSC Long Total AM
1: Lady Moon & Site Access 

11/20/2020 Synchro 11 Light Report
Delich Associates lt am.syn

Intersection
Int Delay, s/veh 0.7

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 20 5 15 380 250 15
Future Vol, veh/h 20 5 15 380 250 15
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 - 250 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 21 5 16 400 263 16
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 703 271 279 0 - 0
          Stage 1 271 - - - - -
          Stage 2 432 - - - - -
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 404 768 1284 - - -
          Stage 1 775 - - - - -
          Stage 2 655 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 399 768 1284 - - -
Mov Cap-2 Maneuver 399 - - - - -
          Stage 1 766 - - - - -
          Stage 2 655 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 13.7 0.3 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1284 - 441 - -
HCM Lane V/C Ratio 0.012 - 0.06 - -
HCM Control Delay (s) 7.8 - 13.7 - -
HCM Lane LOS A - B - -
HCM 95th %tile Q(veh) 0 - 0.2 - -



HCM 6th TWSC Long Total PM
1: Lady Moon & Site Access 

11/20/2020 Synchro 11 Light Report
Delich Associates lt north pm.syn

Intersection
Int Delay, s/veh 2.8

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 100 25 10 265 410 10
Future Vol, veh/h 100 25 10 265 410 10
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 - 250 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 95 95 95 95 95 95
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 105 26 11 279 432 11
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 739 438 443 0 - 0
          Stage 1 438 - - - - -
          Stage 2 301 - - - - -
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 385 619 1117 - - -
          Stage 1 651 - - - - -
          Stage 2 751 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 381 619 1117 - - -
Mov Cap-2 Maneuver 381 - - - - -
          Stage 1 644 - - - - -
          Stage 2 751 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 17.7 0.3 0
HCM LOS C
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1117 - 413 - -
HCM Lane V/C Ratio 0.009 - 0.319 - -
HCM Control Delay (s) 8.3 - 17.7 - -
HCM Lane LOS A - C - -
HCM 95th %tile Q(veh) 0 - 1.4 - -
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Pedestrian LOS Worksheet 

Project Location Classification: Other 

 

 Description of 
Applicable Destination 

Area Within 1320’ 

Destination 
Area 

Classification 
 

Level of Service (minimum based on project location classification) 

 

 
Directness Continuity Street 

Crossings 
Visual 

Interest & 
Amenities 

Security 
 
 

Retail area to the north Commercial 
Minimum C C C C C 

1 Actual A D B C C 
 Proposed A A B C B 
 

Banner Medical 
Campus 

Commercial/ 
Institutional 

Minimum C C C C C 
2 Actual A D B C B 
 Proposed A A B B B 
 

Residential area to the 
southeast Industrial 

Minimum C C C C C 
3 Actual A D C C C 
 Proposed A B C B C 
 

Industrial uses to the 
south Industrial 

Minimum C C C C C 
4 Actual A D B C C 
 Proposed A B B C C 
 

  
Minimum      

5 Actual      
 Proposed      
 

  
Minimum      

6 Actual      
 Proposed      
 

  
Minimum      

7 Actual      
 Proposed      
 

  
Minimum      

8 Actual      
 Proposed      
 

  
Minimum      

9 Actual      
 Proposed      
 

  
Minimum      

10 Actual      
 Proposed      

 
 



Bicycle LOS Worksheet 

 

 
 

Level of Service – Connectivity 

 

 
Minimum Actual Proposed 

 
 

 Base Connectivity: C B B  
 
 

Specific connections to priority sites: 

    
 
 Description of 

Applicable Destination 
Area Within 1320’ 

Destination 
Area 

Classification 
 

 
Retail area north of the 
site  Commercial  C A A 1 

 

      2 
 
 

      3 
 
 

      4 
 
 

      5 

 

 

      

 

6 

 

      7 

 

      8 
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