
PLEASE SILENCE ALL CELL PHONES AND ELECTRONIC
DEVICES. THANK YOU

1. Meeting Information
207 Muegge Way, Bennett, CO 80102
For a live stream of the meeting use the information below:

https://us02web.zoom.us/j/81018092097?pwd=NmRzTFlWWTZkSGFFT3l6OVkzSVlFUT09

Meeting ID: 810 1809 2097

Passcode: 002949

One tap mobile
+12532158782

2. Call to Order
Chair, Wayne Clark

a. Roll Call
3. Approval of Agenda

Chair, Wayne Clark
4. Consent Agenda

Chair, Wayne Clark
a. May 17, 2021 - Regular Meeting Minutes

Attachments:

May 17, 2021 - Regular Meeting Minutes (May_17__2021.pdf)

Public Comments on Items Not on the Agenda
The Planning and Zoning Commission welcomes you. Thank you for joining us for our
Town of Bennett Planning and Zoning Meeting. If you are not speaking, we ask that you
please mute your microphone. For public comment please sign up on the provided sheet
or in the chat box. If you are on the phone, once we get through the sign-up sheet and
chat box we will call for any other comments for items not on the agenda.

Planning and Zoning Commission
Monday, June 28, 2021 at 6:00 pm

https://us02web.zoom.us/j/81018092097?pwd=NmRzTFlWWTZkSGFFT3l6OVkzSVlFUT09


Your comments will be limited to three (3) minutes. The Commission may not respond
to your comments this evening, rather they may take your comments and suggestions
under advisement and provide direction to the appropriate member of Town staff for
follow-up. Thank you.

Regular Business

5. Public Hearing(s)
Steve Hebert, Planning and Economic Development Manager

Taeler Houlberg, Assistant to the Town Administrator

a. Proposed Changes to the Lighting Standards in the Bennett Municipal
Code
Resolution 2021-06 - A Resolution of the Bennett Planning and Zoning Commission Recommending
Approval of an Ordinance Amending Chapter 16 of the Bennett Municipal Code Regarding Lighting
Standards

Attachments:

Public Hearing Script (0-Public_Hearing_Script.pdf)
Staff Report Proposed Changes to the Lighting Standards in the Ben
nett Municipal Code (1-LightingStandards_Staff_Report.pdf)
PowerPoint Presentation Proposed Changes to the Lighting Standard
s in the Bennett Municipal Code (2-Lighting_Code_PZ_06_21_2021_Final.p
df)
Track Changes Version of Proposed Amendments (3-Sec._16_2_810._Li
ghting__Proposed_Changes.pdf)
Proposed Ordinance No. 728-21 - An Ordinance Amending Chapter 1
6 of the Bennett Municipal Code Regarding Lighting Standards (4-Or
dinance_728-21_Amendment_to_Chapter_16_Lighting_Standards.pdf)
Resolution 2021-06 - A Resolution of the Bennett Planning and Zonin
g Commission Recommending Approval of an Ordinance Amending C
hapter 16 of the Bennett Municipal Code Regarding Lighting Standar
ds (5-Resolution_2021-06_Amendment_Chapter_16_Lighting_Standards.pdf)
Suggested Motion (6-suggested_motion.pdf)

6. Action/Discussion Item
a. Case No. 21.10 Bennett Ranch Phase 2 Single-Family Detached Sketch

Plan
Steve Hebert, Planning and Economic Development Manager

Attachments:

Staff Report Bennett Ranch Phase 2 Single-Family Detached Sketch 
Plan (0-Staff_Report_Bennett_Ranch_Phase2_SFD_P_Z_Sketch_Plan.pdf)
PowerPoint Presentation Bennett Ranch Phase 2 Single-Family Detac
hed Sketch Plan (1-PowerPoint_Presentation_Bennett_Ranch_Phase2_SFD_S



ketchPlan.pdf)
Application (2-Bennett_Ranch_-_Phase_2_Detached_-_Land_Use_Application
__Signed_.pdf)
Letter of Intent (3-Bennett_Ranch_-_Phase_2_Detached_-_Letter_of_Intent.p
df)
Phase 2 Single-Family Detached (SFD) Sketch Plan (4-Bennett_Ranch_-
_Phase_2_Detached_-_Sketch_Plan__Color_.pdf)
2018 Sketch Plan (5-Sketch_Plan_11-30-18.pdf)
Town Engineer's Memo (6-Bennett_Ranch_Phase_2_SFD_Sketch_TE_Revu_
Memo_6-7-2021.pdf)
Town Traffic Engineer's Memo (8-Bennett_Ranch_Phase_2_Sketch_Plan_R
eview_-_Traffic_GCR_05262021.pdf)
Bennett School District 29J (9-Bennett_School_District_-_Bennett_Ranch_P
h2_SFD.pdf)
Bennett-Watkins Fire Rescue Letter (10-BWFRLetterhead.Comments.Ben
nettRanchPh2SketchPlan.04.15.21.pdf)
Intermountain Rural Electric Association (IREA) Redline Comments (1
1-IREA_COMMENTS_BENNETT_RANCH_PH_2_4-28-21.pdf)
Traffic Impact Analysis (12-Bennett_Ranch_-_Traffic_Impact_Analysis.pdf)

b. Case No. 21.12 Bennett Ranch North R-3 Townhome Sketch Plan
Steve Hebert, Planning and Economic Development Manager

Attachments:

Staff Report Bennett Ranch North R-3 Townhome Sketch Plan (0-_Staf
f_Report_Bennett_Ranch_North_R-3_P_Z_Sketch_Plan.pdf)
PowerPoint Presentation Bennett Ranch North R-3 Townhome Sketc
h Plan (1-PowerPoint_Presentation_Bennett_Ranch_North_R-3_SketchPlan_P_
Z.pdf)
Application (2-Bennett_Ranch_-_Phase_1_Attached_-_Land_Use_Application_
_Signed_.pdf)
Letter of Intent (3-Bennett_Ranch_-_Phase_1_Attached_-_Letter_of_Intent.p
df)
Bennett Ranch North R-3 Townhome Sketch Plan  (4-Bennett_Ranch_-_P
hase_1_Attached_-_Sketch_Plan__Color_.pdf)
2018 Sketch Plan (5-Sketch_Plan_11-30-18.pdf)
Town Engineer's Memo (6-Bennett_Ranch_North_R-3_TH_Sketch_TE_Revu_
Memo_6-7-2021.pdf)
Town Traffic Engineer's Memo (7-Bennett_Ranch_Townhomes_Review_-_T
raffic_GCR_06032021.pdf)
Colorado Department of Transportation (CDOT) Memo  (8-CDOT_6-5-21
Comments__Bennett_Ranch_N_R-3_Townhome_Sketch_Plan.pdf)
Bennett School District 29J (9-School_District_Bennett_Ranch_R-3_060320
21.pdf)
Bennett-Watkins Fire Rescue Letter (10-BWFRLetterhead.Comments.Ben
nettRanchR-3NorthTownhomesSketchPlan.06.03.21.pdf)
Intermountain Rural Electric Association (IREA) Comments (11-IREA-_
RE__Bennett_Ranch_North_R-3_Townhome_Sketch_Plan_Referral.pdf)



Traffic Impact Analysis (12-Bennett_Ranch_-_Traffic_Impact_Analysis.pdf)

7. Commissioner Comments/Reports
8. Adjournment

Contact: Christina Hart (chart@bennett.co.us 1-303-644-3249 X1001) | Agenda published on
06/18/2021 at 8:26 AM



 

 

 

 

 

 

 



 

 

 



 

 

 

 

 

 

 

 



 



 

 

 

 

 

 

 

 



 

 

 

 

 

 





QUASI-JUDICIAL PUBLIC HEARING SCRIPT  
(PLANNING COMMISSION) 

 
CHAIR: I will now open the public hearing on the following: Proposed Changes to the Lighting Standards in the 

Bennett Municipal Code. 
 

The purpose of the hearing is to provide a public forum for all interested parties who wish to comment 
on the proposed changes before the Commission.  If you wish to speak please write your name and 
address on the sign-up sheet or in the chat box and you will be called on. 

 
The Procedure for the public hearing will be as follows: 

 
FIRST, there will be a presentation by the Town staff. 
 
After this presentation we will allow people who signed up on the sign-up sheet or in the chat box speak 
for up to 3 minutes each. Please DO NOT REPEAT points made by others. It is fine to say, “I agree 
with the previous speaker’s comments”.  Please direct your comments to the Commission, not Town 
staff. 

 
After receiving public comments, we will allow Town staff an opportunity to respond. 

 
NEXT, the Planning Commission members may ask questions of anyone who testified.  

 
I will then close the public hearing and no further testimony or other evidence will be received.  The 
Planning Commission will discuss the matter and may take some kind of action. 

 
Public hearings are recorded for the public record. All testimony must be presented, after you give your 
full name and address. 

 
CHAIR: Do we have proper notification?   

 
[Town Clerk to confirm on record notice has been provided] 

 
Do any Commission members have any disclosures? 
 

[Commissioners to disclose conflicts of interests, ex parte contacts, etc.] 
 
Mr. Hebert and Ms. Houlberg, please provide your staff report. 
 
 [Staff presentation] 
 
Do any of the Commissioners have questions of Town staff? 
 
 [Question and Answer] 

 
CHAIR: I will now open the public comment portion of the public hearing.  For those wishing to speak, please 

clearly state your name and address for the record.  
 

 Has anyone signed up to speak at this public hearing?  
 
  [If more than one person has signed in, call them in order.] 
 

Is there any interested party in the audience that has not signed up but who wishes to speak regarding 
the application?   
 
 [Additional public comment] 



 
If there is no more public comment, I will now close the public comment portion of the public hearing. 
 

CHAIR: Does Town staff wish to respond to any of the comments?  
 
 [Opportunity for applicant to provide any rebuttal evidence] 
 

CHAIR:  Before we turn to Commissioner questions and deliberation, I want to state that the documents included 
within the record for this public hearing include all materials submitted by Town staff; all materials 
included in the Planning Commission packets; any PowerPoint or other presentations given tonight; all 
written referral and public comments received regarding the application; the public comment sign-up 
sheet; the public posting log and photographs of the notice, and the Town’s subdivision and zoning 
ordinances and other applicable regulations.  Does anyone have any objection to inclusion of these 
items in the record?  

 
CHAIR: I will now close the public hearing and the Planning Commission members will deliberate on the 

evidence presented.  During deliberations, Commission members may ask questions of Town staff, but 
no further public comment or other testimony or evidence will be received. 

 
  Who would like to begin? 

Who is next? 
Any other questions or comments 
 
[If anyone believes the applicable criteria have not been met, then please explain why so we have those 
reasons for the record.]   

 
CHAIR: We have a draft Resolution in front of us and I would entertain a motion. 

 
We have a motion on the floor by Commissioner ________ and a second by Commissioner_______ to 
approve Planning and Zoning Commission Resolution No. 2021-06. 
 

 
May we have a Roll-Call vote? 

 
Motion carries/fails. 

 



STAFF REPORT 
 

 

Background 

 

 

 

 

 



Summary of Proposed Changes 



Public Input 

Staff Review 

Staff Recommendation 

Attachments 

 

 

  











2. The illumination from an exterior lamp that emits more than nine
hundred (900) lumens shall be a full cut-off fixture and fully shielded
from view from adjacent properties and public rights-of-way





Residential Commercial/Public





(4) Existing lighting systems. All existing, legally installed and 
operative nonconforming lighting systems may be continued;, but if
provided, however, that compliance with the requirements of this 
Division is required when a luminaire, lamp or any other lighting 
equipment or part of a lighting system is replaced and an electrical 
permit is required for such replacement. is removed, it shall only be 
replaced in a manner that complies with the requirements of this 
Division.
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• Light pollution will be reduced over time

• Determining compliance would be more straightforward (every 
fixture must be a full cut-off fixture)

• Exemption for minor fixture replacement alleviates financial burden 
for residents associated with replacing current fixture.

• Public Input
• Presented at Engage.Shape.Build. on Wednesday, May 19, 2021

• Suggested updates to lighting standards were well-received





Division 8 - Lighting Standards  

Sec. 16-2-810. - Purpose and applicability.  

(a)  Purpose. The purpose of these lighting standards is to:  

(1)  Provide adequate lighting for safety and security;  

(2)  Reduce light pollution, light trespass, glare, sky glow impacts and offensive light sources;  

(3)  Prevent inappropriately aimed or poorly designed or installed exterior lighting;  

(4)  Encourage quality lighting design, light fixture shielding, uniform light intensities and lighting 
controls; and  

(5)  Promote efficient and cost-effective lighting to conserve energy.  

(b)  Applicability. The lighting standards contained herein shall apply to all exterior lighting, including 
illumination from outdoor signs, and any interior lighting from buildings or structures that affect the 
outdoor environment, unless otherwise exempted herein. The following uses shall conform to the 
requirements of this Division:  

(1)  New development. All new development that requires Town approval of a site plan or planned 
development plan shall conform to the lighting standards set forth in this Division and shall 
submit a lighting plan in accordance with Section 16-2-830.  

(2)  New construction or remodeling. All new construction for which a building permit is required 
and any remodeling of an existing building or structure for which a building permit is required 
shall conform to the lighting standards set forth in this Division; provided, however, that 
compliance with the requirements of this Division is required for a remodel of an existing 
building or structure only with respect to the remodeled portion of the existing building or 
structure. The requirements of this Division shall be met prior to a final inspection for any 
building permit.  

(3)  New lighting. All new exterior lighting and interior lighting from buildings or structures that affect 
the outdoor environment shall conform to the lighting standards set forth in this Division.  

(4)  Existing lighting systems. All existing, legally installed and operative nonconforming lighting 
systems may be continued, but if a luminaire, lamp or any other lighting equipment or part of a 
lighting system is removed, it shall only be replaced in a manner that complies with the 
requirements of this Division.  

(6)  Exemptions. The standards of this Division shall not apply to the following types of exterior 
lighting:  

a.  Ornamental lighting: Ornamental landscape lighting where the maximum wattage of any 
single light fixture does not exceed the equivalent of fifteen-watt incandescent or one 
hundred (100) lumens and is not used from 12:00 a.m. to dusk.  

b.  Holiday lights: Holiday lights on residential and nonresidential properties.  

c.  Aviation lighting: Lighting used exclusively for aviation purposes. All heliport lighting shall 
be turned off when the heliport is not in use.  

d.  Public safety lighting. Lighting required for public safety which includes: lighting within the 
right-of-way; emergency repairs within the right-of-way; and lighting installed by a 
governmental entity for the purposes of health, safety and welfare.  

( Ord. 646-14 §1(Exh. A), 12-9-2014 ) 

Sec. 16-2-820. - Prohibited lighting.  

http://newords.municode.com/readordinance.aspx?ordinanceid=690168&datasource=ordbank


Search, blinking, pulsating, flashing, changing intensity, strobe, beacon and laser lights are all 
prohibited from use.  

( Ord. 646-14 §1(Exh. A), 12-9-2014 ) 

Sec. 16-2-830. - Lighting plan.  

When a lighting plan is required as part of a site plan or final development plan, an applicant shall 
comply with submittal requirements for those plans as set forth in the Applicant Guide. When an 
application is not part of a formal subdivision or zoning application and is being processed through the 
site plan process, the applicant must submit a light plan that complies with the requirements set forth in 
the Applicant Guide. If the Zoning Administrator determines that the proposed lighting plan does not 
comply with this Section, the plan shall not be approved and the building permit shall not be issued.  

( Ord. 646-14 §1(Exh. A), 12-9-2014 ) 

Sec. 16-2-840. - Design standards.  

Lighting shall meet the following design standards:  

(1)  Lighting zones: Pursuant to Section 16-2-860, all zoning districts within the Town are placed 
within one (1) of two (2) lighting zones. Lighting within the lighting zones shall comply with the 
allowable light levels, light trespass levels, light pole heights and curfew requirements set forth 
in Table 2-16.  

(2)  Shielding requirements: The illumination from an exterior lamp that emits more than nine 
hundred (900) lumens shall be a full cut-off fixture and fully shielded from view from adjacent 
properties and public rights-of-way, except as otherwise permitted herein. Fixtures shall meet 
the definitions for fully shielded and full cut-off as defined in Division 2 of this Article.  

(3)  Side shields: Any exterior light fixture located within fifteen (15) feet of a property line of a 
residential zoning district or an existing residential use or within ten (10) feet of a public right-of-
way shall provide side shields on the sides facing the property line, residential use, or public 
right-of-way, as applicable.  

(4)  Light source requirements: All exterior light fixtures should utilize one (1) of the following bulb 
types: metal halide, compact fluorescent, incandescent (including tungsten-halogen), high 
pressure sodium or LED. Alternative bulb types may be approved by the Zoning Administrator in 
accordance with Section 16-2-880.  

(5)  Light from buildings: The luminance levels at building entrances and windows may exceed the 
maximum allowed (see Table 2-16) by one hundred percent (100%) of the site lighting to a 
distance of five (5) feet from the building in order to accommodate light spillage from within the 
building and light from window signage (example: a convenience store).  

(6)  Illuminating signs: In addition to compliance with Article III of this Chapter, all signs shall 
comply with the following lighting standards:  

a.  Internally illuminated signs:  

i.  Luminous intensity shall be limited to a maximum of 0.3 foot candles between dusk to 
dawn as measured from the sign's face.  

b.  Externally illuminated signs:  

i.  All light must be aimed directly onto the sign. No sign shall be illuminated with fixtures 
that provide unshielded upward transmission of light.  

Commented [B1]: Strike – There are plenty of full-cut-off 
choices available.  

Commented [B2]: What is the purpose of this section? 
This doesn’t limit high power consumption technologies.  
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ii.  The total initial horizontal luminance level from external light sources shining on a sign 
shall not exceed eighty (80) lumens per square foot of sign face.  

(7)  Canopy lighting: Lighting fixtures mounted on canopies are permitted in non-residential zoning 
districts only and shall be installed such that the bottom of the light fixture or its lens, whichever 
is lower, is recessed or mounted flush with the bottom surface of the canopy and parallel to the 
ground. Full cut-off light fixtures with side shields may project below the underside of a canopy. 
All light emitted by an under-canopy fixture shall be substantially confined to the ground surface 
directly beneath the perimeter of the canopy.  

(8)  Flag poles: A flag may be illuminated by one (1) upward or downward aimed and shielded 
spotlight light fixture which shall not exceed 1000 lumens. forty-watt metal halide or its 
equivalent. Flag pole lighting is exempt from the curfew limitations set forth in Section 16-2-850. 
The light source from the fixture, whether aimed upward or downward, must be shielded such 
that it is not visible from adjacent properties.  

(9)  Motion sensors: Motion sensor activations shall be permitted so long as the sensor is triggered 
by motion within the owner's property lines. The Zoning Administrator may grant exceptions to 
this requirement pursuant to Section 16-2-880.  

(10)  Architectural and landscape lighting: All light must be aimed directly onto the surface intended 
to receive the light source. All light fixtures shall be shielded and any uplighting on buildings 
may be permitted provided that no luminance escapes the facade. Building facades may be 
illuminated with a maximum of 8 lumens per square foot of the area intended to receive the light 
source.  forty-watt lamp.  

(11)  Recreational facilities: The maximum initial horizontal illumination for recreational facilities 
shall be the lesser of fifty (50) f.c. or the IESNA standards for the specific recreational facility. 
Lighting for parking lots and pedestrian areas shall be a maximum of five (5) f.c. All exterior 
lights shall be extinguished by 10:00 p.m. or immediately after the conclusion of the final event 
of the day. Lighting for security shall comply with Table 2-16.  

(12)  Single-family detached dwellings:  

a.  Unless the total fixture wattage is sixty (60) watts or less, full cut-off fixtures must be 
utilized for exterior lighting of single-family detached dwellings in order to direct light 
emissions down onto the site and not shine direct illumination or glare onto adjacent 
properties. In order to reduce glare, fixtures at sixty (60) watts or less must be made of 
translucent materials or have a translucent or frosted lens to reduce glare. Clear unfrosted 
bulbs within clear fixtures are prohibited. For lighting technology that includes LED, light 
source emission shall meet the equivalent of a sixty-watt incandescent bulb.  

b.  The curfew requirements set forth in Section 16-2-850 do not apply to single-family 
detached dwellings.  

(13)  Right-of-way lighting: Lighting located within the public right-of-way shall comply with the 
definition of full cut-off as defined in Division 2 of this Article.  

(14)  Design Requirements. The style, color and design of the fixtures shall be compatible with the 
overall design concept and use of materials for the building, site and area of the lighting plan. 
Individual sites or projects shall use a consistent lamp source for uniformity in light color and 
intensity.  

( Ord. 646-14 §1(Exh. A), 12-9-2014 ) 

Sec. 16-2-850. - Hours of operation.  

All nonresidential light fixtures shall be subject to the following curfew: all exterior lighting fixtures, 
except the minimum necessary for security, shall be extinguished by 10:00 p.m. or within one (1) hour 
after the close of the facility, whichever is later, and remain extinguished until dawn, or one (1) hour prior 

Commented [B3]: Makes this compliant with section 
above.  
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to the commencement of business, whichever is earlier. Lights during pre- and post-curfew hours shall be 
operated as follows:  

(1)  Pre-curfew: Pre-curfew light levels shall meet the standards set forth in this Division.  

(2)  Post-curfew: Post-curfew light levels necessary for security shall comply with the standards set 
forth in Table 2-16. Motion sensors may be used for lighting fixtures not needed for constant 
security lighting.  

( Ord. 646-14 §1(Exh. A), 12-9-2014 ) 

Sec. 16-2-860. - Lighting zones.  

Lighting Zones are designated as follows:  

(1)  Lighting Zone 1: Low and moderate ambient lighting. Areas where lighting might adversely 
affect flora and fauna or disturb the character of the area. The vision of human residents and 
users is adapted to low to moderate light levels. Lighting may be used for safety, security, 
convenience, decorative or architectural detailed as described herein.  

(2)  Lighting Zone 2: Moderately high ambient lighting. Areas of human activity where the vision of 
human residents and users is adapted to moderately high light levels. Lighting is generally 
desired for safety, security or convenience and it is often uniform or continuous.  

(3)  Table 2-16 specifies the zoning districts within, and applicable to, each Lighting Zone:  

Table 2.16  
Lighting Zone Criteria  

Standard  

Lighting Zone 1  
Agricultural (A), Single-Family Residential (R-
1), Two-Family Residential (R-2), Multi-Family 
Residential R-3) and Mobile Home District 
(MH, Public (P) and all applicable residential 
PDs  

Lighting Zone 2  
Commercial (C), Employment Center 
(EC), Industrial (I) and applicable PDs  

Maximum 
illumination  

5 f.c. building entries and parking lots  
5 f.c. building entries and parking lots; 

20 f.c. under canopies for uses such 
as fueling stations  

Maximum light 
level at the 

property line  
0.5 f.c.  0.5 f.c.  

Post-curfew  

Entry lights may be left on. Parking lots with 
more than two (2) poles and pedestrian 
circulation lighting shall be reduced to 

security levels.*  

Entry lights may be left on. Parking 
lots with more than two (2) poles and 
pedestrian circulation lighting shall be 

reduced to security levels.*  

http://newords.municode.com/readordinance.aspx?ordinanceid=690168&datasource=ordbank


Maximum pole 
height  

25 feet in parking lots; 12 feet for all 
sidewalks and pedestrian circulation routes  

35 feet in parking lots; 12 feet for all 
sidewalks and pedestrian circulation 

routes  

  

* Security levels shall mean one (1) or more of the following techniques: (a) fifty percent (50%) 
reduction in lighting equipment; (b) motion sensors for lighting fixtures not needed for constant 
security lighting; or (c) site specific lighting such as lighting a trash dumpster, pay phone, or 
employee entrance.  

( Ord. 646-14 §1(Exh. A), 12-9-2014 ) 

Sec. 16-2-870. - Installation and maintenance.  

Light fixtures shall be installed and maintained in a manner consistent with the lighting plan approved 
by the Town. The property owners and occupants shall be jointly responsible for the proper maintenance 
of the lighting fixtures and equipment on their property. Landscaping improvements shall be maintained 
as required by Section 16-2-780 in order eliminate conflicts between lighting fixtures and mature 
landscaping.  

( Ord. 646-14 §1(Exh. A), 12-9-2014 ) 

Sec. 16-2-880. - Exceptions.  

(a)  Criteria: The Zoning Administrator may grant an exception from the provisions of this Division if:  

(1)  The proposed exception is based upon a specific hardship that is unique to the site, is not self-
inflicted by the property owner and is directly attributable to existing topographical or other site 
conditions that do not allow the applicant to satisfy the requirements of this Division; and 

(2)  The proposed exception shall at no time allow proposed light levels to exceed maximum lumen 
limits; and  

(3)  The proposed exception does not conflict with the overall intent of this Division to eliminate 
glare, light pollution and light trespass.  

(b)  Equivalent material: The Zoning Administrator may approve any alternative design, material or 
method, provided that it provides an approximate equivalent method of satisfying these standards 
and complies with IESNA recommendations.  

(c)  Conditions. In granting any exception pursuant to this Section, the Zoning Administrator may impose 
reasonable conditions to further the purpose of this Division.  

( Ord. 646-14 §1(Exh. A), 12-9-2014 )  
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ORDINANCE NO.  728-21 

 

AN ORDINANCE AMENDING CHAPTER 16 OF THE BENNETT MUNICIPAL 

CODE REGARDING LIGHTING STANDARDS 

 

WHEREAS, the Board of Trustees of the Town of Bennett (the “Town”) previously 

adopted Chapter 16 of the Bennett Municipal Code, which regulates land use and development in 

the Town; and 

 

WHEREAS, the Board is authorized to adopt lighting standards for buildings and 

structures within the Town pursuant to state law, including but not limited to, Part 3 of Article 23 

of Title 31, C.R.S. (concerning municipal zoning powers) and Section 31-15-103, C.R.S. 

(concerning municipal police powers); and  

 

WHEREAS, the Board of Trustees desires to amend Chapter 16, Article II, Division 8 

of the Bennett Municipal Code regarding lighting standards; and 

 

WHEREAS, the Bennett Planning and Zoning Commission after notice and hearing has 

recommended the Board of Trustees adopt the amendments set forth in this Ordinance; and  

 

WHEREAS, the Board of Trustees has provided notice of a public hearing on this 

Ordinance by publication as provided by law and held a public hearing as provided in said notice. 

 

NOW, THEREFORE, BE IT ORDAINED BY THE BOARD OF TRUSTEES OF 

THE TOWN OF BENNETT, COLORADO, AS FOLLOWS: 

 

Section 1. Section 16-2-810(b) of the Bennett Municipal Code is hereby amended to 

read as follows (words to be added are underlined; words to be deleted are stricken through): 

  

Sec. 16-2-810. – Purpose and applicability. 

 

(b) Applicability. The lighting standards contained herein shall apply to all exterior 

lighting, including illumination from outdoor signs, and any interior lighting from 

buildings or structures that affect the outdoor environment, unless otherwise exempted 

herein. The following uses shall conform to the requirements of this Division:  

(1)  New development. All new development that requires Town approval of a 

site plan or planned development plan shall conform to the lighting standards set forth in 

this Division and shall submit a lighting plan in accordance with Section 16-2-830.  

(2)  New construction or remodeling. All new construction for which a building 

permit is required and any remodeling of an existing building or structure for which a 

building permit is required shall conform to the lighting standards set forth in this Division; 

provided, however, that compliance with the requirements of this Division is required for 

a remodel of an existing building or structure only with respect to the remodeled portion 
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of the existing building or structure. The requirements of this Division shall be met prior 

to a final inspection for any building permit.  

(3)  New lighting. All new exterior lighting and interior lighting from buildings 

or structures that affect the outdoor environment shall conform to the lighting standards set 

forth in this Division.  

(4)  Existing lighting systems. All existing, legally installed and operative 

nonconforming lighting systems may be continued;, but if provided, however, that 

compliance with the requirements of this Division is required when a luminaire, lamp or 

any other lighting equipment or part of a lighting system is replaced and an electrical permit 

is required for such replacement. is removed, it shall only be replaced in a manner that 

complies with the requirements of this Division.  

(5) (6)  Exemptions. The standards of this Division shall not apply to the following 

types of exterior lighting:  

a.  Ornamental lighting: Ornamental landscape lighting where the maximum 

wattage of any single light fixture does not exceed the equivalent of fifteen-watt 

incandescent or one hundred (100) lumens and is not used from 12:00 a.m. to dusk.  

b.a.  Holiday lights: Holiday lights on residential and nonresidential properties.  

c.b.  Aviation lighting: Lighting used exclusively for aviation purposes. All 

heliport lighting shall be turned off when the heliport is not in use.  

d.c.  Public safety lighting. Lighting required for public safety which includes: 

lighting within the right-of-way; emergency repairs within the right-of-way; and lighting 

installed by a governmental entity for the purposes of health, safety and welfare.  

 Section 2. Section 16-2-840 of the Bennett Municipal Code is hereby amended to 

read as follows (words to be added are underlined; words to be deleted are stricken through):    

 

Sec. 16-2-840. – Design Standards.  

 

Lighting shall meet the following design standards:  

 

(1)  Lighting zones: Pursuant to Section 16-2-860, all zoning districts within the 

Town are placed within one (1) of two (2) lighting zones. Lighting within the lighting zones 

shall comply with the allowable light levels, light trespass levels, light pole heights and 

curfew requirements set forth in Table 2-16.  

 

(2)  Shielding requirements: The illumination from an exterior lamp that emits 

more than nine hundred (900) lumens shall be a full cut-off fixture and fully shielded from 

view from adjacent properties and public rights-of-way, except as otherwise permitted 

herein. Fixtures shall meet the definitions for fully shielded and full cut-off as defined in 

Division 2 of this Article.  

(3)  Side shields: Any exterior light fixture located within fifteen (15) feet of a 

property line of a residential zoning district or an existing residential use or within ten (10) 

feet of a public right-of-way shall provide side shields on the sides facing the property line, 

residential use, or public right-of-way, as applicable.  
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(4)  Light source requirements: All exterior light fixtures should utilize one (1) of 

the following bulb types: metal halide, compact fluorescent, incandescent (including 

tungsten-halogen), high pressure sodium or LED. Alternative bulb types may be approved 

by the Zoning Administrator in accordance with Section 16-2-880.  

(5)(4)  Light from buildings: The luminance levels at building entrances and 

windows may exceed the maximum allowed (see Table 2-16) by one hundred percent 

(100%) of the site lighting to a distance of five (5) feet from the building in order to 

accommodate light spillage from within the building and light from window signage 

(example: a convenience store).  

(6)(5)  Illuminating signs: In addition to compliance with Article III of this 

Chapter, all signs shall comply with the following lighting standards:  

a.  Internally illuminated signs:  

i.  Luminous intensity shall be limited to a maximum of 0.3 foot candles 

between dusk to dawn as measured from the sign's face.  

b.  Externally illuminated signs:  

i.  All light must be aimed directly onto the sign. No sign shall be 

illuminated with fixtures that provide unshielded upward transmission of light.  

ii.  The total initial horizontal luminance level from external light 

sources shining on a sign shall not exceed eighty (80) lumens per square foot of 

sign face.  

 

(7)(6)  Canopy lighting: Lighting fixtures mounted on canopies are permitted in 

non-residential zoning districts only and shall be installed such that the bottom of the light 

fixture or its lens, whichever is lower, is recessed or mounted flush with the bottom surface 

of the canopy and parallel to the ground. Full cut-off light fixtures with side shields may 

project below the underside of a canopy. All light emitted by an under-canopy fixture shall 

be substantially confined to the ground surface directly beneath the perimeter of the 

canopy.  

(8)(7)  Flag poles: A flag may be illuminated by one (1) upward or downward 

aimed and shielded spotlight light fixture which shall not exceed 1000 lumens. forty-watt 

metal halide or its equivalent. Flag pole lighting is exempt from the curfew limitations set 

forth in Section 16-2-850. The light source from the fixture, whether aimed upward or 

downward, must be shielded such that it is not visible from adjacent properties.  

(9)(8)  Motion sensors: Motion sensor activations shall be permitted so long as 

the sensor is triggered by motion within the owner's property lines. The Zoning 

Administrator may grant exceptions to this requirement pursuant to Section 16-2-880.  

(10)(9)  Architectural and landscape lighting: All light must be aimed directly 

onto the surface intended to receive the light source. All light fixtures shall be shielded and 

any uplighting on buildings may be permitted provided that no luminance escapes the 

facade. Building facades may be illuminated with a maximum of 8 lumens per square foot 

of the area intended to receive the light source.  forty-watt lamp.  

(11)(10)  Recreational facilities: The maximum initial horizontal illumination for 

recreational facilities shall be the lesser of fifty (50) f.c. or the IESNA standards for the 
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specific recreational facility. Lighting for parking lots and pedestrian areas shall be a 

maximum of five (5) f.c. All exterior lights shall be extinguished by 10:00 p.m. or 

immediately after the conclusion of the final event of the day. Lighting for security shall 

comply with Table 2-16.  

(12)(11)  Single-family detached dwellings:  

a.  Unless the total fixture wattage is sixty (60) watts or less, Ffull cut-off fixtures 

must be utilized for exterior lighting of single-family detached dwellings in order to direct 

light emissions down onto the site and not shine direct illumination or glare onto adjacent 

properties. In order to reduce glare, fixtures at sixty (60) watts or less must be made of 

translucent materials or have a translucent or frosted lens to reduce glare. Clear unfrosted 

bulbs within clear fixtures are prohibited. For lighting technology that includes LED, light 

source emission shall meet the equivalent of a sixty-watt incandescent bulb.  

b.  The curfew requirements set forth in Section 16-2-850 do not apply to single-

family detached dwellings.  

(13)(12)  Right-of-way lighting: Lighting located within the public right-of-way 

shall comply with the definition of full cut-off as defined in Division 2 of this Article.  

(14)(13)  Design Requirements. The style, color and design of the fixtures shall 

be compatible with the overall design concept and use of materials for the building, site 

and area of the lighting plan. Individual sites or projects shall use a consistent lamp source 

for uniformity in light color and intensity.  

 

Section 3.   This Ordinance and the amendments to the Bennett Municipal Code set 

forth herein shall take effect thirty days after publication. 

 

 Section 4. If any portion of this ordinance is held to be invalid for any reason, such 

decision shall not affect the validity of the remaining portions of this ordinance.  The Board of 

Trustees hereby declares that it would have passed this ordinance and each part hereof irrespective of 

the fact that any one part be declared invalid. 

 

 Section 5. The repeal or modification of any provision of the Municipal Code of the 

Town of Bennett by this ordinance shall not release, extinguish, alter, modify, or change in whole or 

in part any penalty, forfeiture, or liability, either civil or criminal, which shall have been incurred 

under such provision, and each provision shall be treated and held as still remaining in force for the 

purpose of sustaining any and all proper actions, suits, proceedings, and prosecutions for the 

enforcement of the penalty, forfeiture, or liability, as well as for the purpose of sustaining any 

judgment, decree, or order which can or may be rendered, entered, or made in such actions, suits, 

proceedings, or prosecutions. 

 

 Section 6. All other ordinances or portions thereof inconsistent or conflicting with this 

ordinance or any portion hereof are hereby repealed to the extent of such inconsistency or conflict. 
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INTRODUCED, READ AND ADOPTED THIS 13TH DAY OF JULY 2021.  
 

 

       

      TOWN OF BENNETT, COLORADO 

 

 

      

Royce D. Pindell, Mayor  

ATTEST: 

      

Christina Hart, Town Clerk  



 

BENNETT PLANNING AND ZONING COMMISSION 

 

 RESOLUTION NO. 2021-06 

 

A RESOLUTION OF THE BENNETT PLANNING AND ZONING COMMISSION 

RECOMMENDING APPROVAL OF AN ORDINANCE AMENDING CHAPTER 16 OF 

THE BENNETT MUNICIPAL CODE REGARDING LIGHTING STANDARDS 

 

WHEREAS, there has been proposed a draft ordinance to amend certain provisions in 

Chapter 16 of the Bennett Municipal Code; and  

 

WHEREAS, the Planning and Zoning Commission has held a duly-noticed public hearing 

to consider and hear public comments on the proposed amendments; and  

 

WHEREAS, based on the recommendation of Town Staff, the testimony of the witnesses 

and the documents made a part of the record of the public hearing, the Planning and Zoning 

Commission finds that the proposed ordinance should be approved in essentially the same form as 

accompanies this Resolution. 

 

NOW THEREFORE, BE IT RESOLVED BY THE PLANNING AND ZONING 

COMMISSION OF THE TOWN OF BENNETT, COLORADO, AS FOLLOWS: 

 

Section 1. The Planning and Zoning Commission hereby recommends approval of the 

proposed ordinance amending Chapters 16 of the Bennett Municipal Code regarding lighting 

standards. 

 

 

INTRODUCED, PASSED AND ADOPTED, THIS 21ST DAY OF JUNE 2021. 

 

 

      

              

Chairperson 

 

 

ATTEST: 

 

 

______________________________ 

Christina Hart, Secretary 

 

 

 



Suggested Motion 

      
I move to approve Resolution No. 2021-06 a resolution recommending approval to the 
Bennett Board of Trustees of an ordinance amending Chapter 16 of the Bennett Municipal 
Code regarding lighting standards. 
 
 



STAFF REPORT 
 

1 
 

 
TO:  Planning and Zoning Commission Members  

FROM:  Steve Hebert, Planning and Economic Development Manager  

DATE:  June 21, 2021 

SUBJECT:  Case No. 21.10 Bennett Ranch Phase 2 Single-Family Detached Sketch Plan  

Background 

LGI Homes, through their consultant Kimley-Horn, has submitted a sketch plan for 286 lots for single-
family detached homes on 69.5 acres. The property is located immediately east of the Bennett School 
campus, between Palmer Avenue and East 38th Avenue, and west of Colorado Highway 79 (Kiowa-
Bennett Road). The property is zoned R-2 – Mid Density Residential.  As described below, the purpose 
of a sketch plan is to provide the subdivider (LGI Homes) with preliminary informal feedback on a 
conceptual lot layout. 

The vicinity map below is of the entire 174-acre Bennett Ranch project.  

 

A sketch plan for the entire 174 acres was presented to the Town in 2018 and showed several land use 
areas, including single-family detached, townhomes, a community park, a commercial tract and land 
designated for the Bennett School District, Bennett-Watkins Fire Rescue Authority and the Town of 
Bennett. The initial Bennett Ranch Sketch Plan is attached. 

The Bennett Ranch Filing 1 Subdivision Final Plat was approved by the Board of Trustees in January 
2020. The initial subdivision created 145 single-family lots, the first phase of the park site and tracts of 
land that have been dedicated to the Bennett School District, Bennett-Watkins Fire Rescue Authority 
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and the Town of Bennett.  The 145 lots are considered Phase 1 of a multi-phase buildout.  Construction 
of Phase 1 infrastructure is anticipated to begin in the summer of 2021. 

Purpose of a Sketch Plan 

Per Sec. 16-4-370 of the Bennett Municipal Code, “the sketch plan is intended to provide the subdivider 
with preliminary informal feedback from the Town staff and the Planning Commission on format and 
substance. Sketch plan review assists the subdivider in understanding the Town's preliminary position 
on the development, prior to the effort associated with the final plat documents, and to provide the 
Town with an overall master plan for the proposed development.  
  
The Planning Commission shall review the sketch plan in a public meeting and provide feedback to the 
subdivider. The meeting is intended to be for the mutual exchange of information and development 
concepts. The feedback shall take the form of recommendations endorsed by a majority of the Planning 
Commission members present. The recommendations by the Planning Commission may include an 
endorsement of the sketch plan concept, suggestions for modifications to the concept, or endorsement 
of alternative designs and specifics necessary to accomplish the Town's goals.” 
 
Surrounding Zoning and Land Use 

The table below summarizes the surrounding zoning and land use. 
 

Directio
n 

Zone District Land Use 

North R-2 – Mid Density Residential, R-3 – High Density 
Residential, P - Public 

Vacant 

East A -3 in Adams County Residential, Agricultural, 
Cemetery 

South R- 3 – High Density Residential, C – General Commercial Vacant 
West P - Public School Campus 

 
Below is a subsection of the Bennett Zoning Map showing Bennett Ranch and the surrounding area: 
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Proposed Sketch Plan 

The Bennett Ranch Phase 2 Single-Family Detached Sketch Plan is shown below. It proposes the 
creation of 286 lots for single-family detached homes. The proposed street layout is consistent with the 
Bennett Ranch Filing 1 street network. Primary access to the subdivision will be from a new Palmer 
Avenue/Morgan Way intersection just south of Phase 2 as well as a new access road to and from CO 
Highway 79 (Kiowa-Bennett Road). 
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Minimum lot sizes are 5,500 square feet, consistent with the R-2 - Mid Density zoning district. The 
sketch plan also shows an expansion of the future community park that was created by Filing 1. 

Initial Staff and Referral Agency Response 

Per Sec. 16-4-370 of the Bennett Municipal Code, the Town shall use the following criteria to evaluate 
the applicant's sketch plan application. Initial comments and concerns are identified under each 
criterion. 

a. The land use mix within the project conforms to the Town's Zoning District Map and furthers 
the goals and policies of the Comprehensive Plan. 

Staff Response: The proposed residential subdivision is consistent with the R-2 zoning and 
the Comprehensive Plan. 

b. The sketch plan represents a functional system of land use and is consistent with the rationale 
and criteria set forth in Chapter 16 and the Comprehensive Plan. 

Staff Response: The sketch plan represents a functional system of land use and 
complements the lot layout and street network of the Bennett Ranch Phase 1 single-family 
subdivision. 

c. The utility and transportation design is adequate, given existing and planned capacities of those 
systems. 

Staff Response:  The Town’s water supply, water distribution and sanitary sewer systems 
will be able to accommodate the proposed development.  Adequate access is via Palmer, 
CO Highway 79 (Kiowa-Bennett Road) and an improved East 38th Avenue. 

Below is a brief outline of staff and referral agency comments regarding the sketch plan 
as proposed. See the attached referral agency responses: 

1.  The Town Engineer indicates the Town will have water system capacity, including 
fire flows, and sanitary sewer collection system capacity to serve the subdivision. 
Details regarding final water, sanitary sewer and stormwater system design will be 
addressed at the time of final plat. The Town Engineer also commented on the 
potential noise impacts and related building setbacks from CO Highway 79.  Staff 
is working with CDOT on the eventual design and necessary right-of-way for the 
highway. Potential noise impacts and appropriate mitigation will be addressed at 
the time of final plat. 

2.  The Town Traffic Engineer commented on the trails and pedestrian paths and the 
potential need for future pedestrian crosswalks. This will be addressed in more 
detail with the final plat. 

3.  Bennett School District 29J will ask for cash-in-lieu of land dedication. 
4.  Bennett-Watkins Fire Rescue has submitted several comments relative to fire 

protection, including reference to the International Fire Code (IFC), fire hydrant 
location and fire flows. These comments have been forwarded to the applicant. 

5.  The Intermountain Rural Electric Association (IREA) has submitted comments 
regarding the need for utility easements. These will be placed on the final plat. 

d. Negative impacts on adjacent land uses have been identified and satisfactorily mitigated. 
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Staff Response: Although no negative impacts on adjacent land uses are anticipated, staff 
will defer a finding on this criterion until we receive and review a more detailed final plat 
and site plan. 

e. There is a need or desirability within the community for the applicant's development and the 
development will help achieve a balance of land use and/or housing types. 

Staff Response: Staff believes there is a need and desirability for new residential housing, 
as promoted by the Comprehensive Plan and as evidenced by demand in other residential 
subdivisions, including Bennett Crossing and SkyView.  

 
Staff Recommendation  

No formal action of recommending approval or denial is required of the Planning and Zoning 
Commission; but rather, discussing and providing feedback to the applicant is requested. 

Attachments 

1.  Application 
2.  Letter of Intent 
3.  Phase 2 SFD - Sketch Plan 
4.  2018 Sketch Plan 
5.  Town Engineer’s Memo 
6.  Town Traffic Engineer’s Memo 
7.  Bennett School District 29J 
8.  Bennett-Watkins Fire Rescue Letter 
9.  IREA Redline Comments 
 





•

•

•

•







Direction Zone District Land Use

North R-2 – Mid Density Residential, R-3 – High 

Density Residential, P - Public

Vacant

East A -3 in Adams County Residential, 

Agricultural, 

Cemetery

South R- 3 – High Density Residential, C – General

Commercial

Vacant

West P - Public School Campus





•

•

•



•

•

•

•

•

•

•





•

•

•

•

•

•

•





Town of Bennett Land Use Application Form 
TO BE COMPLETED BY APPLICANT 

Application 
Type: 

Other __________________________ 

Primary Contact Name: 

Name of Firm: 

Address: 

City: State: Zip: Phone: 

Email: 

Owner Name: 

Address: 

City: State: Zip: Phone: 

Email: 

Mineral Estate Holder/Lease: 

Name of Firm: 

Address: 

City: State: Zip: Phone: 

Parcel#: Subdivision Name: 

Site Address: 

Nearest Major Intersection: 

Legal Description: 

Current Zoning: Proposed # lots/units: 
Total Acreage: Gross Floor Area: 
Proposed Gross Densities (du/ac): 
Additional Notes: 

All Submittal Requirements must accompany this application.  All applicable fees must be paid at the 
time of application. Any extraordinary cost incurred by the Town of Bennett in reviewing and 
processing this application is the responsibility of the applicant.  

An executed cost agreement must be attached to this application pursuant to Sec. 16-1-325 of the 
Bennett Municipal Code. 

I understand this is an application only, it must be approved by the Town, and any required building 
permits must be obtained before the property can be used in accordance with the request. I hereby 
acknowledge all of the above information is correct. 

Applicant’s Signature: ___________ Date: _______ 



 

kimley-horn.com 1125 17th Street, Suite 1400, Denver, CO 80202 303 228 2300 

 

Bennett Ranch 
Bennett, Colorado | Phase 2 SF-D Sketch Plan Application 
April 6, 2021 
 

Statement of Intent          
 
The subject property is located along the north western corner of State Highway 79 (Kiowa-Bennett 
Road) and Washington Way. Situated east of Bennett High School and Bennett Middle School, this 
proposed neighborhood will provide a variety of housing options within walking distance to the 
schools and nearby amenities within the Town of Bennett.   
 
It is intended that the Bennett Ranch Subdivision be a well-connected neighborhood of single-family 
detached residences with a series of trail connections and pocket parks which tie into a centralized 
Community Park. The site is approximately 69.5 acres and is planned for a total of 286 single-family 
detached homes. The single-family detached homes have a typical lot size of 50-feet wide by 110-
feet in depth. The subject property is planned in accordance to the R-2 (Mid-Density Residential) 
Zone District. The proposed neighborhood will focus on providing quality common areas, landscape 
buffers, trail corridors, and community park spaces. Landscaping will be incorporated along all 
perimeter streets as well as enhanced entryways to accentuate the “front door” of the neighborhood. 
Most notably, a 15-20-foot landscape buffer will be provided along State Highway 79 to offer a 
physical and visual barrier between vehicular traffic and residences.   
 
Primary vehicular access to the neighborhood will be from State Highway 79 with proposed 
secondary access from Washington Way and Morgan Way. Internal local streets will provide access 
to residences and the centralized Community Park.  
 
Community design elements include a centralized Community Park, connecting open space/trail 
corridors, vehicular and pedestrian scaled lighting, and street furniture to contribute to providing a 
high-quality neighborhood experience. The Community Park will provide programming elements and 
pedestrian scaled amenities to increase activity within the Park. The primary entrance from State 
Highway 79 will include entry monumentation with landscaping to enhance the presentation and 
arrival into the neighborhood.  
 
Pedestrian and bicycle access will be provided along the internal street connections to help link 
neighborhood amenities to other developed areas within the Town. Trail linkages will also be provided 
within the Park and throughout the site to enhance walkability to Bennett High School and Bennett 
Middle School.  
 
The intent of the architecture within Bennett Ranch is to provide a variety of quality housing options, 
colors, and architectural designs to complement the surrounding neighborhoods while avoiding 
monotony throughout the neighborhood. The homes shall relate to the street and open spaces while 
maintaining a sense of seclusion.  
 
 



M
O

R
G

AN
 W

AY

PA
LO

M
IN

O
 A

VE
.

CLYDESDALE CIR.

M U S T A N G   D R I V E

A

 
P

 
P

 
A

 
L

 
O

 
O

 
S

 
A

 
 
 
D

 
R

 
I
 
V

 
E

174

182

181

180

153

55

74

5

13

6

14

7

8

1

9

2

10

3

11

4

12

30

22

29

21

36

28

20

35

27

19

34

26

18

33

25

16

32

24

17

31

23

15

4140393837

48

47

46

45

44
51

43

50

42

49

192

187 188 189 190

93

92

101

100

99

98

97

96

103

95

102

94

115

107

114

106

113

105

112

104

111 110 109 108

118

117

116

122

121

120

119

89

54

58

90

87

53

57

52

88

56
91

72

68

82

59

75

79

63

71

67

83

76

80

62

70

66

84

77

81

61

73

69

65

85

78

64

6086

279280
281

284
285

176

170

169

177

168

173

178 172

179 171

246

245

244

251

243

250

242

249

241

248

247

238

230

237

236

235

234

233

240

232

239

231

208

200199198197196195194

271

278

270

277

269

276

275

274

273

272

224

183

223

222

229

221

228

220

227

219

226

218

225

217

152

164 160 156

140 144
148

167 163 159 155

137
141 145

149

166 162 158 154

138 142 146

165 161 157

139 143
147

151

130

123

124

125

126

127

128

129

134

131

132

133

136

135

191

205 204 203 202 201207 206

193186

214 213 212 211216

184 185

209

210

253 261254 262255 263256 264257 265258 266259 267
252 260 268

286

150

215

282
283

20'

15'

20'

N 0' 50' 100' 200'

BENNETT RANCH
BENNETT, COLORADO

PHASE 2 SKETCH PLAN
04.02.2021 | SCALE: 1"=100'

FUTURE PHASE OF
DEVELOPMENT

FUTURE PHASE OF
DEVELOPMENT

FUTURE PHASE OF
DEVELOPMENT

FUTURE
COMMUNITY

PARK

PHASE 1

PHASE 1

LOCAL STREET

LOCAL STREET

LO
C

A
L 

ST
R

EE
T

WASHINGTON WAY

H
IG

H
W

A
Y 

79

H
IG

H
W

A
Y 

79

FUTURE
SCHOOL



SITE

OLD VICTORY RD.

H
W

Y
 
7
9

1
s
t
 
S

T
.
 
/
 
C

R
 
3
3

E

.

 

C

O

L

F

A

X

 

A

V

E

.

/

H

W

Y

 

3

6

PARK

15.36 ACRES

A-
3

AD
AM

S 
CO

UN
TY

A-3
ADAMS COUNTY

A-1

PD: 12
PLANNED

DEVELOPMENT

A-
3

AD
AM

S 
CO

UN
TY

I
INDUSTRIAL

DISTRICT

A-
1

AD
AM

S 
CO

UN
TY

A-
3

AD
AM

S 
CO

UN
TY

SCHOOL

17.59 ACRES

R-2

SINGLE FAMILY

ATTACHED

RESIDENTIAL

9.67 ACRES

12 DU/AC

116 DWELLING UNITS

WATER

TANK

1.87 ACRES

FIRE

STATION

1.85 ACRES

R-2

SINGLE FAMILY

ATTACHED RESIDENTIAL

9.19 ACRES

12 DU/AC

110 DWELLING UNITS

COMMERCIAL

7.36 ACRES

60'

ROW

5
0
'

R
O

W

60'

ROW

6

0

'

R

O

W

5
0
'

R
O

W

5

0

'

R

O

W

6
0
'

R
O

W

50'

ROW

20' BUFFER

30' BUFFER

N
0
°
2
9
'
1
2
"
W

 
 
1
9
4
5
.
1
1
'
 
(
M

)

S89°14'49"W  1022.42' (M)

N
0
°
4
4
'
3
8
"
W

 
 
1
7
1
7
.
4
2
'
 
(
M

)

N88°19'25"W  414.67' (M)

N89°15'08"E  2610.41' (M)

S
0
°
2
5
'
5
6
"
E

 
 
2
5
0
5
.
1
2
'
 
(
M

)

S1°55'55"E  53.30'

 ∆

7
5
'

R
O

W

H
W

Y
 
7
9

H
W

Y
 
7
9

H

W

Y

 

7

9

38TH AVENUE

DETENTION

5.93 ACRES

1
2

51

52

92

91

90

89

93 94 95 96

97

98

99

100

112
113 114

115

116 117

107

101

103 104 105 106

108109

110

88

87

86
85

84

83

82

81

80

79

69

70

71

72

73

74

75

76

159

160

161

162

163

164

165

166

167

168

169

170

171

172

173

174

175

176

177

178

179

180

181

182

183

184

185

186

187

188

189

190

191

192

193

194 195

196

197

198

199

200

201

202

203

204

236

235

234

233

232

231

230

229

228

227

226

225

224

223

222

221
210

209

208

207

2
7
1

2
7
0

2
6
9

2
6
8

2
6
7

2
6
6

265

264

263

262

261

260

259

258

257

256

255

254

DETENTION

2.58 ACRES

T

R

A

I
L

367

368

369

370

371

372

373

374

375

376

377

378

379

380

381

382

383

353

354

355

356

357

358

359

384

385

386

387

388

389

390

391

392

3
9
4

3
9
5

3
9
6

3
9
7

3
9
8

3
9
9

4
0
0

366

365

364

363

362

361

360

330

331

332

333

334

335

336

337

338

339

340

341

342

343

344

345

346

347

348

349

350

351

352

416

415

414

413

412

411

410

409

408

407

406

4
0
5

4
0
4

4
0
3

4
0
2

4
0
1

118
119

126

127128129

130131
132

133

120 121 122
123

124

125

2
3
7

2
3
8

2
3
9

2
4
0

2
4
1

2
4
2

2
4
3

2
4
4

3
1
9

3
1
8

3
1
7

3
1
6

3
1
5

3
1
4

3
1
3

3
2
0

3
2
1

3
2
2

3
2
3

3
2
4

3
2
5

3
2
6

3
2
7

3
2
8

3
2
9

2
4
5

2
4
6

2
4
7

2
4
8

2
4
9

2
5
0

2
5
1

2
5
2

2
5
3

3
0
0

2
8
1

2
7
2

2
7
8

2
7
9

POCKET

PARK

1.32 ACRES

60'

ROW

TRACT

A

TRACT

B

TRACT

V

T
R

A
C

T
 
C

T
R

A
C

T
 
D

TRACT

F

TRACT

O

TRACT

W

TRACT

X

TRACT

Y

TRACT

Z

TRACT

H

T

R

A

C

T

 

G

TRACT I
TRACT H

TRACT J

TRACT

S

TRACT

T

TRACT

U

TRACT

R

T
R

A
C

T
 
J

T
R

A
C

T
 
M

T
R

A
C

T
 
L

T
R

A
C

T
 
K

T
R

A
C

T
 
E

T
R

A
C

T
 
P

T
R

A
C

T
 
Q

TRACT P

TRACT N

345678910111213141516171819202122

23

24

25

26

27

28

29

30

31

50494847
464544

434241403938373635343332

53
545556

5758
5960

616263
646566

6768

78

77

156

157

158

155

154

153

152

205

206

3
1
2

3
1
1

3
1
0

3
0
9

3
0
8

3
0
7

3
0
6

3
0
5

3
0
4

3
0
3

3
0
2

3
0
1

2
8
2

2
8
3

2
8
4

2
8
5

2
8
0

2
7
7

2
7
6

2
7
5

2
7
4

2
7
3

3
9

3

150

149

148

147

146

145

144

143

142

141

151

1
4
0

1
3
9

1
3
8

1
3
7

1
3
6

1
3
5

1
3
4

111

102

220
211

219
212

218
213

217
214

216
215

2
8
6

2
9
9

2
8
7

2
8
8

2
8
9

2
9
0

2
9
1

2
9
2

2
9
3

2
9
4

2
9
5

2
9
6

2
9
7

2
9
8

20' BUFFER

POTENTIAL TURNING MOVEMENTS

TO BE DETERMINED BASED ON USE,

VOLUME, INTERIM AND ULTIMATE CONDITIONS.

20' BUFFER

FULL TURN MOVEMENT

DETENTION

1.47 ACRES

LEGEND

TRAIL CONNECTION

VICINITY  MAP SCALE: 1" = 2,000'

B
EN

N
ET

T 
 R

A
N

C
H

Sk
et

ch
 P

la
n

B
en

ne
tt,

  C
ol

or
ad

o

SHEET NUMBER

DRAWN BY:

CHECK BY:

ISSUE DATE:

REVISIONS:

AY

KH

8-23-2018

11-30-2018

APPLICANT:

CIVIL ENGINEER:

PLANNER:

1  of  1

SKETCH PLAN
BENNETT  RANCH

A PARCEL OF LAND LOCATED IN THE EAST ONE-HALF OF SECTION 27, TOWNSHIP 3 SOUTH, RANGE 63 WEST OF

THE SIXTH PRINCIPAL MERIDIAN, TOWN OF BENNETT, COUNTY OF ADAMS, STATE OF COLORADO

173.36 ACRES TOTAL

LEGAL DESCRIPTION

SIGNATURE BLOCKS
Rocky Ridge Civil

Engineering
420 21st Avenue, #101
Longmont, CO 80501

303-651-6626

A PARCEL OF LAND LOCATED IN THE EAST ONE-HALF OF SECTION 27, TOWNSHIP 3

SOUTH, RANGE 63 WEST OF THE SIXTH PRINCIPAL MERIDIAN, BEING MORE

PARTICULARLY DESCRIBED AS FOLLOWS:

COMMENCING AT THE NORTH ONE-QUARTER CORNER OF SAID SECTION 27;

THENCE SOUTH 00°06'50" WEST ALONG THE WESTERLY LINE OF THE NORTHEAST

QUARTER OF SAID SECTION 27 A DISTANCE OF 300.00 FEET TO THE POINT OF

BEGINNING;

THENCE [NORTH] 89°59'44" EAST ALONG A LINE 30.00 FEET SOUTHERLY AND

PARALLEL WITH THE NORTHERLY LINE OF SAID NORTHEAST QUARTER A DISTANCE

OF 2,611.31 FEET;

THENCE SOUTH 00°03'01" WEST ALONG A LINE 30.00 FEET WESTERLY OF AND

PARALLEL WITH THE EASTERLY LINE OF SAID NORTHEAST QUARTER A DISTANCE OF

2,505.12 FEET;

THENCE SOUTH 09°30'45" WEST ALONG A LINE NON-TANGENT WITH THE FOLLOWING

DESCRIBED CURVE A DISTANCE OF 60.83 FEET;

THENCE SOUTHWESTERLY ALONG THE ARC OF A CURVE TO THE RIGHT HAVING A

CENTRAL ANGLE OF 92°25'42", A RADIUS OF 1,122.50 FEET, A CHORD BEARING OF

SOUTH 46°15'52" WEST A DISTANCE OF 1,620.74 FEET, AND AN ARC LENGTH OF

1,810.79 FEET;

THENCE NORTH 87°31'17" WEST ALONG A LINE TANGENT WITH THE LAST DESCRIBED

CURVE A DISTANCE OF 414.05 FEET TO THE EASTERLY LINE OF THE PARCEL OF

LAND DESCRIBED IN BOOK 2500 AT PAGE 570, ADAMS COUNTY CLERK AND

RECORDER'S OFFICE;

THENCE THE FOLLOWING TWO (2) COURSES ALONG SAID PARCEL OF LAND IN BOOK

2400 AT PAGE 570;

1)  NORTH 00°07'36" EAST A DISTANCE OF 1,719.74 FEET;

2)  THENCE SOUTH 89°52'41" WEST A DISTANCE OF 1,022.04 FEET TO THE

WESTERLY LINE OF SAID NORTHEAST QUARTER;

THENCE NORTH 00°06'50" EAST ALONG SAID WESTERLY LINE A DISTANCE OF 1,950.32

FEET TO THE POINT OF BEGINNING.

AREA

(ACRES)

% OF

TOTAL

AREA

DWELLING

UNITS

SINGLE FAMILY DETACHED

RESIDENTIAL LOTS

62.07 35.8 416

R-2 SINGLE FAMILY ATTACHED 18.86 10.8 226

SCHOOL 17.59 10.2

FIRE STATION 1.85 1.1

WATER TANK 1.87 1.1

COMMERCIAL 7.36 4.2

DETENTION 9.98 5.8

PARK 16.68 9.6

OPEN SPACE 7.51 4.3

RIGHT-OF-WAY 29.59 17.1

TOTAL 173.36 100 642

LAND SUMMARY CHART

TRACT

AREA

(ACRES)

USE OWNER MAINTENANCE

DEDICATION

CREDIT

(ACRES)

DEDICATION

NO CREDIT

(ACRES)

A 2.72 OPEN SPACE HOA HOA 2.72

B 0.18 OPEN SPACE HOA HOA 0.18

C 0.06 OPEN SPACE HOA HOA 0.06

D 0.10 OPEN SPACE HOA HOA 0.10

E 0.15 OPEN SPACE HOA HOA 0.15

F 1.32 PARK HOA HOA 1.32

G 0.25 OPEN SPACE HOA HOA 0.25

H 1.16 OPEN SPACE HOA HOA 1.16

I 0.12 OPEN SPACE HOA HOA 0.12

J 0.81 OPEN SPACE HOA HOA 0.81

K 0.15 OPEN SPACE HOA HOA 0.15

L 0.22 OPEN SPACE HOA HOA 0.22

M 0.16 OPEN SPACE HOA HOA 0.16

N 0.29 OPEN SPACE HOA HOA 0.29

O 15.36 PARK HOA HOA 15.36

P 0.86 OPEN SPACE HOA HOA 0.86

Q 0.28 OPEN SPACE HOA HOA 0.28

R 1.47 DETENTION HOA HOA 1.47

S 2.58 DETENTION HOA HOA 2.58

T 9.19 SFA RESIDENTIAL HOA HOA 9.19

U 7.36 COMMERCIAL HOA HOA 7.36

V 5.93 DETENTION HOA HOA 5.93

W 17.59 SCHOOL TOWN TOWN 17.59

X 9.67 SFA RESIDENTIAL HOA HOA 9.67

Y 1.87 WATER TANK HOA HOA 1.87

Z 1.85 FIRE STATION HOA HOA 1.85

TOTAL 45.50 36.20

TRACT SUMMARY CHART
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  TERRAMAX, INC. 
 

 CONSULTING   ◊   ENGINEERING 
 

 
 

Engineering Review Memo 
 
 
To: Stephen Hebert, AICP, Bennett Planning & Economic Development Manager 
From: Dan Giroux, PE, Engineering Consultant to the Town  
Date: Monday, June 7, 2021 
Case: Bennett Ranch Phase 2 Single Family Detached (SFD) Sketch Plan 
 Town of Bennett Land Use Case 21.10 
Subject: Engineering Review 
 

 
Per the request of the Town of Bennett, Terramax, Inc. has reviewed the application materials for 
the proposed Bennett Ranch Phase 2 Single Family Detached (SFD) Sketch Plan. This review does 
not relieve the applicant from meeting the Town’s requirement that the development comply with all 
Town Codes and Standards.  
 
I have the following comments to offer on this Case and the submittal materials:  
 
Water Distribution System 
• 8-inch interior water mains would be fed from the pending Morgan Way (to the west) and 

Bennett Ranch Blvd (to the north/northwest) 12-inch water mains, proposed for Bennett Ranch 
Filing 1 

• The proposed 8-inch water mains are adequate and desired for fire protection.  
• Water main looping to the Phase 1 southeast, Washington Way near SH 79, would be addressed 

via the Single-Family Attached (SFA) area development, the south Commercial area 
development, or by an advance water main through one of these areas.  

• Water main extension to the southeast property line (Washington Way) will be required for 
future development connection and extension. 

• Final fire hydrant layout to be confirmed through ensuing development applications.  
• Water main and sanitary sewer main layout and offsets to be confirmed through ensuing 

development applications.  
• The Town will have water system capability, including fire flows, to serve this proposed Sketch 

Plan development via the pending Bennett Ranch Filing 1 public improvements. 
 
Sanitary Sewer System 
• 8-inch interior sanitary sewer mains are proposed and desired.  
• Final manhole layout to be confirmed through ensuing development applications.  
• Same comment regarding water main v sanitary sewer main layout and offsets. 
• Sanitary sewer extension to the southeast property line (Washington Way) will be required for 

future development connection and extension.  
• The Town will have sanitary sewer collection system capability to serve this proposed Sketch 

Plan development via the Bennett Ranch Filing 1 public improvements. 
 
 
 



Bennett Ranch Phase 1 Single Family Detached Sketch Plan 
 

Town Engineering Civil Review             June 7, 2021 
 

 

 
dangiroux@terramax.us   ◊    (303) 929-3194 

2 

Access 
• The east SH 79 access location (approx. “Roosevelt” street grid location) has been coordinated 

with Town staff, and adjusted per staff recommendations regarding SH 79 and other area 
planning, and is the preferred connection alignment for the Town. 

• CDOT Access Permit and Notice-to-Proceed (NTP) approvals will be required for this 
access.   

• The southeast SH 79/Palmer access location (Washington Way east extension) will also require 
CDOT Access Permit and NTP approvals.  

• The sight distance, tangent, vehicle storage and turn radius on Washington Way will also 
be reviewed.  

• Phase 2 traffic circulation will rely on Morgan Way, Appaloosa and other pending Filing 1 street 
improvements. 

• The residential lot offsets from future SH 79 travel lanes is of concern for noise levels.  
• The proposed offset per Sketch Plan is less than has been used at Bennett Crossing or 

Penrith Park (SkyView) to-date, but is greater than in place at the Centennial Addition.   
• SH 79 Trail or sidewalk will be required for Phase 2 for the SH 79 frontage.  

• The SH 79 sidewalk will need to be outside the CDOT SH 79 right-of-way (ROW) in 
places, due to the future highway build-out section width v ROW width.  

• The SH 79 sidewalk in the stormwater pond and SFA areas will need to be considered.  
• The SH 79 sidewalk will need to consider future 79 PEL grades, as well as stormwater 

drainage.  
• The pedestrian, emergency and possible utility corridor routes to and through the south end of 

the Community Park, to the school campus, and to areas east, have been addressed and 
improved based on Town staff comments.  

• The pedestrian routes to the Community Park from the south remain indirect and circuitous, 
including from the SFA area to the southeast.  

 
Stormwater Management 
• The Phase 2 stormwater collection system including stormwater pond will be subject to full 

review in ensuing development applications.  
• The Phase 2 stormwater pond outfall utilizes an existing CDOT culvert location consistent with 

historic/pre-project conditions. 
• The use of the existing CDOT culvert will require CDOT review and approval.  
• The culvert may require rehab or replacement in any case, dependent on condition.  
• Any stormwater use of the CDOT right-of-way, current or future, will also require CDOT 

review and approval.  
• The applicant has cited higher allowable peak 100-year stormwater release rates than the 

Town’s Storm Drainage Criteria provide for.  
• Use of the higher rates will be dependent upon CDOT review and approval for the 

existing culvert, and outfall, as well as further review of downstream historic/pre-project 
peak flow rates.  

• The further review may affect stormwater pond volumes.  
 
Steve, this concludes my engineering review of the application and supporting submittal materials 
for the proposed Bennett Ranch Phase 2 Single Family Detached Sketch Plan by the applicant. 
Please let me know if you have any questions, or require additional information pertaining to the 
submitted information, or my review.  



Memorandum 

1 

 

To:  Steve Hebert, AICP, Bennett Planning & Economic Development Manager 

From:  Gabrielle Renner, PE PTOE RSP1 

 Town Traffic Engineer  

Date: 5/26/2021 

Re: Bennett Ranch Phase 2 Sketch Plan – Traffic Submitted Comments 

 

The sketch plan for Bennett Ranch Phase 2 submitted on April 15, 2021 was reviewed and the 
following traffic related comments have been provided on the attached Sketch Plan and below.  
 
 

1. Provide crosswalk on all legs of the intersection to connect to the Future Community Park.  
2. Review internal traffic control and operations to see what traffic control is needed at this 

location. I would prefer to see an all-way stop if warranted or additional signage for the 
crosswalks.  

3. Is this a trail/pedestrian path? 
4. If #3 is a trail/pedestrian path, please consider crosswalks to be provided on all legs of the 

intersection. 
5. Is this a trail/pedestrian path? 
6. If #5 is a trail/pedestrian path, please consider crosswalks to be provided on all legs of the 

intersection. 
7. If #5 is a trail/pedestrian path, a midblock pedestrian crossing would be needed. This looks 

to be a very direct connect to the Future Community Park.  
8. Is this a trail/pedestrian path? 
9. If #8 is a trail/pedestrian path, please consider crosswalks to be provided on all legs of the 

intersection. 
10. Is this a trail/pedestrian path? 
11. If #10 is a trail/pedestrian path, we need to find a way to consolidate these pedestrian paths 

with the #8 trail/pedestrian path connection. 
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GRenner
Callout
#1Provide crosswalk on all legs of the intersection to connect to the Future Community Park. #2 Review internal traffic control and operations to see what traffic control is needed at this location. I would prefer to see an all-way stop if warranted or additional signage for the crosswalks. 

GRenner
Callout
#3 Is this a trail/pedestrian path?

GRenner
Callout
#4 If #3 is a trail/pedestrian path, please consider crosswalks to be provided on all legs of the intersection. 

GRenner
Callout
#5 Is this a trail/pedestrian path?

GRenner
Callout
#6 If #5 is a trail/pedestrian path, please consider crosswalks to be provided on all legs of the intersection. 

GRenner
Callout
#7 If #5 is a trail/pedestrian path, midblock pedestrian crossing would be needed. This looks to be a very direct connect to the Future Community Park.   

GRenner
Callout
#8 Is this a trail/pedestrian path?

GRenner
Callout
#9 If #8 is a trail/pedestrian path, midblock pedestrian crossing would be needed.  

GRenner
Callout
#10 Is this a trail/pedestrian path?#11 If #10 is a pedestrian path, we need to find a way to consolidate these pedestrian paths with the #8 trail/pedestrian path connection 







District Office: 303-644-3572 Fax: 303-644-3401 

355 4th Street, Bennett, CO 80102 

Email: LifeSafety@BennettFireRescue.org 
“Striving to Preserve Life and Property” 

 

 
April 15th, 2021 
 
Steve Hebert 
Town Planner 
Town of Bennett 
Re:  Bennett Ranch Phase 2 SFD Sketch Plan – Case 21.10 
 
Planner Hebert, 
 
 In regards to the submission for Bennett Ranch Phase 2 SFD Sketch Plan – Case 21.10, Bennett-Watkins Fire 
Rescue (BWFR) has the following comments and considerations: 

 

 The developer shall confer with Bennett Fire Protection District and ensure that the proposed development 
conforms to adopted (IFC) fire code standards. 

 

 The developer shall ensure the proposed municipal water systems pertaining to hydrant distribution fire 
suppression  is adequate to protect the proposed development as well as meet design expectations of both 
the Town of Bennett as well as Bennett-Watkins Fire Rescue. Considerations for design requirement shall 
include adopted codes and standards as well as ISO distribution and fire flow requirements. 

 

 The applicant will be required to submit a separate site overview and fire hydrant model 
exhibit demonstrating the placement and distances of all fire hydrants throughout the 
development directly to the Fire District. This model will be reviewed for IFC Appendix C 
compliance. Separate fees and submission for this review are required directly with the Fire 
District. 

 

 It is recommended that the developer work directly with Bennett-Watkins Fire Rescue, ISO, and Town of 
Bennett Staff to provide and review information pertaining to the needed fire flows for the proposed 
development. This information should be vetted against International Fire Code Requirements as well as ISO 
requirements. It is also likely that this information will also be required by the Town to include for hydraulic 
system modeling. 
 

 Fire hydrant installation shall conforming to the painting and color coding system outlined in NFPA 291. The 
developer/install contactor is responsible for ensuring all hydrants are painted conforming to the 
TOB/BWFR standards. 

 

 Areas of the development that include wildland-urban interface, greenbelts, or other open space 
areas are of particular concern for the Fire District. BWFR is interested in working with the 
developer to ensure that adequate access is provided to these areas should there be a need for 
vehicle access for wildfire suppression. As each development is unique, it is recommended that the 
developer work directly with BWFR to examine these interface areas and determine what access 
and service needs exist. 

 

 Development access requirements are based on the adopted fire code applicable to the 
development. Two BWFR approved access points are required after the 30th dwelling unit is 



constructed. These access points are required to follow the remoteness guidelines, they shall be 
placed a distance apart equal to not less than one half of the length of the maximum overall 
diagonal dimension of the lot or area to be served, measured in a straight line between accesses. 
The only exception to this requirement is if all dwelling units are constructed with approved 
automatic sprinkler systems and approved by BWFR.  

 

 BWFR will incur unmet capital costs associated with new development. To address the needs of this 
unmet capital cost, BWFR has partnered with the Town to enact a development fee policy which 
establishes fees due for all new types of development. It is likely that fees will apply to the new 
proposed development. If the developer has additional questions or concerns regarding Fire District 
development fees or policies, they can contact the District Office at 303-644-3572. 
 

Thank You 

 
Caleb J. Connor 
Fire Marshal 
Life Safety Division 
Bennett-Watkins Fire Rescue 
303-644-3572 - Headquarters / 720-893-7672 - Direct 
www.BennettFireRescue.org 

 

http://www.bennettfirerescue.org/
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LSC TRANSPORTATION CONSULTANTS, INC.

1889 York Street
Denver, CO 80206

(303) 333-1105
FAX (303) 333-1107

E-mail: lsc@lscdenver.com

December 7, 2018

Mr. Michael Blumenthal
Bennett Ranch, LLC
17 Beacon Hill Lane
Greenwood Village, CO 80111

Re: Bennett Ranch 
Traffic Impact Analysis 
Bennett, CO
LSC #181140

Dear Mr. Blumenthal:

In response to your request, LSC Transportation Consultants, Inc. has prepared this traffic
impact analysis for the proposed Bennett Ranch development. As shown on Figure 1, the site
is located south of E. 38th Avenue and west of SH 79 (Kiowa-Bennett Road) in Bennett, Colo-
rado.

REPORT CONTENTS

The report contains the following: the existing roadway and traffic conditions in the vicinity of
the site including the lane geometries, traffic controls, posted speed limits, etc.; the existing
weekday peak-hour traffic volumes; the existing daily traffic volumes in the area; the typical
weekday site-generated traffic volume projections for the site; the assignment of the projected
traffic volumes to the area roadways; the projected long-term background and resulting total
traffic volumes on the area roadways; the site’s projected traffic impacts; and any recommended
roadway improvements to mitigate the site’s traffic impacts.

LAND USE AND ACCESS

The site is proposed to include about 416 single-family dwelling units, about 231 multi-family
dwelling units, a 17.68-acre area to be dedicated to the school district, a 15.36-acre park, a
20,000 square-foot fire station, and about 99,600 square feet of retail space. Full movement
access points are proposed to E. 38th Avenue and SH 79 (Kiowa-Bennett Road or Palmer
Avenue) as shown in the conceptual site plan in Figure 2.

ROADWAY AND TRAFFIC CONDITIONS

Area Roadways

The major roadways in the site’s vicinity are shown on Figure 1 and are described below. 
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• SH 79 (Kiowa-Bennett Road and/or Palmer Avenue) is a north-south, two-lane state
highway east of the site. South of E. 38th Avenue, it is classified by CDOT as NR-B (Non-
Rural Arterial) and as R-B (Rural Highway) north of E. 38th Avenue. The intersection with
E. 38th Avenue is stop-sign controlled. The posted speed limit in the vicinity of the site
transitions from 35 to 65 mph as the roadway moves from urban to rural. The 2013
SH 79-Kiowa Bennett Corridor PEL Study (SH 79 PEL) shows SH 79 being realigned in the
future between the site and I-70. The portion south of the site (Palmer Avenue) will likely
be turned over to the Town of Bennett with the primary alignment headed south to cross
E. Colfax Avenue. Both roadways are assumed to be four-lane roadways adjacent to the
site by 2040. All full movement access proposed to SH 79 is consistent with the August,
2018 SH 79 Access Control Plan by SM Rocha, LLC.

• E. 38th Avenue is an east-west, two-lane gravel collector roadway north of the site. The
intersection with SH 79 is stop-sign controlled. No speed limit is posted in the vicinity of
the site.

Existing Traffic Conditions

Figure 3 shows the existing lane geometries, traffic controls, posted speed limits, and traffic
volumes in the site’s vicinity on a typical weekday. The weekday peak-hour traffic volumes and
daily traffic counts are from the attached traffic counts conducted by Counter Measures in
September and November, 2018.

2023 and 2040 Background Traffic

Figure 4 shows the estimated 2023 background traffic and Figure 5 shows the estimated 2040
background traffic based on an annual growth rate of 2.3 percent on SH 79 at E. 38th Avenue
per the SH 79 PEL.

Existing, 2023, and 2040 Background Levels of Service

Level of service (LOS) is a quantitative measure of the level of congestion or delay at an inter-
section. Level of service is indicated on a scale from “A” to “F.” LOS A is indicative of little
congestion or delay and LOS F is indicative of a high level of congestion or delay. Attached are
specific level of service definitions for unsignalized intersections.

The intersections in Figures 3, 4, and 5 were analyzed as appropriate to determine the existing,
2023, and 2040 background levels of service using Synchro. Table 1 shows the level of service
analysis results. The level of service reports are attached.

C SH 79 (Kiowa-Bennett Road)/E. 38th Avenue: All movements at this unsignalized inter-
section currently operate at LOS “A” during both morning and afternoon peak-hours and
are expected to operate at LOS “B” or better through 2040.

C SH 79 (Palmer Avenue)/Old Victory Road: All movements at this unsignalized inter-
section currently operate at LOS “B” or better during both morning and afternoon peak-
hours and are expected to do so through 2023. This intersection is expected to be recon-
figured by 2040.
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C SH 79 (Kiowa-Bennett Road)/Old Victory Road/Palmer Avenue: All movements at this
future unsignalized intersection are expected to operate at LOS “B” or better through 2040.

C SH 79 (Palmer Avenue)/Greg’s Place: All movements at this unsignalized intersection
currently operate at LOS “B” or better during both morning and afternoon peak-hours and
are expected to do so through 2040.

C SH 79 (Palmer Avenue)/8th Street: All movements at this unsignalized intersection cur-
rently operate at LOS “C” or better during both morning and afternoon peak-hours and are
expected to operate at LOS “D” or better through 2040.

TRIP GENERATION

Table 2 shows the estimated average weekday, morning peak-hour, and afternoon peak-hour
trip generation for the proposed site based on the rates from Trip Generation, 10th Edition, 2017
by the Institute of Transportation Engineers (ITE) for the proposed land use.

The site is projected to generate about 8,147 primary vehicle-trips on the average weekday, with
about half entering and half exiting during a 24-hour period. During the morning peak-hour,
which generally occurs for one hour between 6:30 and 8:30 a.m., about 167 vehicles would
enter and about 351 vehicles would exit the site. During the afternoon peak-hour, which
generally occurs for one hour between 4:00 and 6:00 p.m., about 526 vehicles would enter and
about 405 vehicles would exit. This assumes 34 percent of the shopping center land use trips
are pass-by trips.

TRIP DISTRIBUTION

Figure 6 shows the estimated 2023 and 2040 directional distribution of the site-generated
traffic volumes on the area roadways. The estimates were based on the location of the site with
respect to the regional population, employment, and activity centers; and the site’s proposed
land use.

TRIP ASSIGNMENT

Figure 7a shows the estimated 2023 primary site-generated traffic volumes based on the 2023
directional distribution percentages (from Figure 6) and the primary trip generation estimate
(from Table 2).

Figure 7b shows the estimated 2040 primary site-generated traffic volumes based on the 2040
directional distribution percentages (from Figure 6) and the primary trip generation estimate
(from Table 2).

Figures 8a and 8b show the estimated 2023 and 2040 pass-by site-generated traffic volumes.

2023 AND 2040 TOTAL TRAFFIC

Figure 9 shows the 2023 total traffic which is the sum of 2040 background traffic volumes
(from Figure 4) and the 2023 site-generated traffic volumes (from Figures 7a and 8a). Figure 9
also shows the recommended 2023 lane geometry and traffic control.
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Figure 10 shows the 2040 total traffic which is the sum of 2040 background traffic volumes
(from Figure 5) and the 2040 site-generated traffic volumes (from Figures 7b and 8b). Figure 10
also shows the recommended 2040 lane geometry and traffic control.

PROJECTED LEVELS OF SERVICE

The intersections in Figures 9 and 10 were analyzed to determine the 2023 and 2040 total
levels of service. Table 1 shows the level of service analysis results. The level of service reports
are attached.

• E. 38th Avenue/Northwest Site Access: All movements at this future unsignalized inter-
section are expected to operate at LOS “A” during both morning and afternoon peak-hours
through 2040.

• E. 38th Avenue/Northeast Site Access: All movements at this future unsignalized inter-
section are expected to operate at LOS “A” during both morning and afternoon peak-hours
through 2040.

• E. 38th Avenue/Fire Station Access: All movements at this future unsignalized intersec-
tion are expected to operate at LOS “A” during both morning and afternoon peak-hours
through 2040.

C SH 79 (Kiowa-Bennett Road)/E. 38th Avenue: All movements at this unsignalized inter-
section are expected to operate at LOS “C” or better during both morning and afternoon
peak-hours through 2040.

C SH 79 (Kiowa-Bennett Road)/East Site Access: All movements at this future unsigna-
lized intersection are expected to operate at LOS “B” or better during both morning and
afternoon peak-hours through 2040.

C SH 79 (Kiowa-Bennett Road)/Old Victory Road: All movements at this unsignalized
intersection are expected to operate at LOS “B” or better during both morning and after-
noon peak-hours through 2023. This intersection is expected to be reconfigured by 2040.

C SH 79 (Kiowa-Bennett Road)/Old Victory Road/Palmer Avenue: All movements at this
future unsignalized intersection are expected to operate at LOS “D” or better during both
morning and afternoon peak-hours through 2040 with the exception of the eastbound left-
turn movement which is expected to operate at LOS “F” in the 2040 afternoon peak-hour.

C Palmer Avenue/Southeast Site Access: All movements at this future unsignalized inter-
section are expected to operate at LOS “B” or better during both morning and afternoon
peak-hours through 2040.

C SH 79 (Kiowa-Bennett Road)/RIRO Commercial Access: All movements at this unsigna-
lized intersection are expected to operate at LOS “B” or better during both morning and
afternoon peak-hours through 2023 while Palmer Avenue remains under CDOT juris-
diction.
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C SH 79 (Kiowa-Bennett Road)/Full Movement Commercial Access: All movements at
this future unsignalized intersection are expected to operate at LOS “B” or better during
both morning and afternoon peak-hours in 2040 after Palmer Avenue transitions from
CDOT to Town jurisdiction.

C SH 79 (Kiowa-Bennett Road)/Gregs Place: All movements at this unsignalized inter-
section are expected to operate at LOS “C” or better during both morning and afternoon
peak-hours through 2040 with the following exception: The southbound left-turn move-
ment will likely operate at LOS “E” during the 2023 afternoon peak-hour prior to SH 79
being relocated away from the Palmer Avenue alignment.

C SH 79 (Kiowa-Bennett Road)/8th Street: All movements at this unsignalized intersection
are expected to operate at LOS “D” or better during both morning and afternoon peak-
hours through 2040 with the following exception: The southbound left-turn movement will
likely operate at LOS “E” during both peak-hours prior to SH 79 being relocated away from
the Palmer Avenue alignment.

TRAFFIC SIGNAL WARRANT ANALYSIS

Figure 11 shows the 2040 background and total traffic volumes from Figures 5 and 10 for the
SH 79/Old Victory Road/Palmer Avenue intersection plotted on a four-hour traffic signal war-
rant chart. It shows a traffic signal will likely be warranted by 2040.

CONCLUSIONS AND RECOMMENDATIONS

Trip Generation

1. The site is projected to generate about 8,147 primary vehicle-trips on the average weekday,
with about half entering and half exiting during a 24-hour period. During the morning
peak-hour, about 167 vehicles would enter and about 351 vehicles would exit the site.
During the afternoon peak-hour, about 526 vehicles would enter and about 405 vehicles
would exit. This assumes 34 percent of the shopping center trips are pass-by trips.

Projected Levels of Service

2. All movements at the intersections analyzed are expected to operate at LOS “D” or better
during both morning and afternoon peak-hours through 2040 with the following excep-
tions: The southbound left-turn movements from Gregs Place and 8th Street to SH 79
(Palmer Avenue) could operate at LOS “E” by 2023 prior to SH 79 being relocated away
from the Palmer Avenue alignment. The eastbound left-turn movement from Palmer
Avenue to realigned SH 79 could operate at LOS “F” in the 2040 afternoon peak-hour.
Traffic signal control or a left-turn acceleration lane may be needed by 2040.

Conclusions

3. The impact of the Bennett Ranch development can be accommodated by the existing road-
way network with the following recommended improvements. 





Table 1 (Page 1 of 2)
Intersection Levels of Service Analysis

Bennett Ranch
Bennett, CO

LSC #181140; December, 2018

2040204020232023
Total TrafficBackground TrafficTotal TrafficBackground TrafficExisting Traffic

Level ofLevel ofLevel ofLevel ofLevel ofLevel ofLevel ofLevel ofLevel ofLevel of 
ServiceServiceServiceServiceServiceServiceServiceServiceServiceServiceTraffic  

PMAMPMAMPMAMPMAMPMAMControlIntersection Location

TWSCE. 38th Avenue/Northwest Site Access
AA----AA--------NB Approach
AA----AA--------WB Approach

9.08.9----8.98.7--------Critical Movement Delay 

TWSCE. 38th Avenue/Northeast Site Access
AA----AA--------NB Approach
AA----AA--------WB Approach

8.88.9----8.78.7--------Critical Movement Delay 

TWSCE. 38th Avenue/Fire Station Access
AA----AA--------NB Approach
AA----AA--------WB Approach

8.98.8----8.68.7--------Critical Movement Delay 

TWSCSH 79/E. 38th Avenue
------------AAAANB Approach
AAAAAA--------NB Left
BBBBBBBBAAEB Approach
CBBBBBBBAAWB Approach
------------AAAASB Approach
AAAAAA--------SB Left

15.412.712.711.612.411.011.110.49.19.4Critical Movement Delay 

TWSCSH 79/East Site Access
AA----AA--------NB Left
BB----BB--------EB Approach

10.010.2----10.110.1--------Critical Movement Delay 

TWSCSH 79 (Palmer Avenue)/Old Victory Road
--------BBBBBBWB Approach
--------AAAAAASB Approach
--------13.111.611.510.610.710.5Critical Movement Delay 
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Intersection Levels of Service Analysis

Bennett Ranch
Bennett, CO

LSC #181140; December, 2018

2040204020232023
Total TrafficBackground TrafficTotal TrafficBackground TrafficExisting Traffic

Level ofLevel ofLevel ofLevel ofLevel ofLevel ofLevel ofLevel ofLevel ofLevel of 
ServiceServiceServiceServiceServiceServiceServiceServiceServiceServiceTraffic  

PMAMPMAMPMAMPMAMPMAMControlIntersection Location

TWSCSH 79/Old Victory Rd./Palmer Ave.
AAAA------------NB Left
FCBB------------EB Left
BBBB------------EB Through/Right
DCBB------------WB Left
CBBB------------WB Through/Right
AAAA------------SB Left

55.522.014.414.4------------Critical Movement Delay 

TWSCPalmer Avenue/Southeast Site Access
BBAA------------NB Approach
AA----AA--------EB Left
AAAA------------WB Left
BB----BB--------SB Approach

13.311.69.59.613.310.7--------Critical Movement Delay 

TWSCPalmer Avenue/Commercial Access
AA----------------RIRO in 2023EB Left
BB----BB--------Full Move-SB Right

11.410.4----10.410.2--------ment in 2040Critical Movement Delay 

TWSCPalmer Avenue/Greg's Place
AAAAAAAAAAEB Approach or Left
----AB----BBBBSB Approach
BB----EC--------SB Left
AA----BB--------SB Right

14.612.59.810.244.216.711.110.810.310.5Critical Movement Delay 

TWSCPalmer Avenue/8th Street
AAAAABAAAAEB Approach or Left
BDBDEEBDCCSB Left
AAAABCBBBBSB Right

14.828.812.926.543.846.414.726.315.923.0Critical Movement Delay 



Table 2
ESTIMATED TRAFFIC GENERATION

Bennett Ranch
Bennett, CO

LSC #181140; December 2018

Vehicle-Trips GeneratedTrip Generation Rates (1)  Traffic
PM Peak-HourAM Peak-HourAveragePM Peak-HourAM Peak-HourAverageAnalysis

OutInOutInWeekdayOutInOutInWeekdayQuantityTrip Generating CategoryZone

437365221,1040.3660.6240.5550.1859.44DU (3)117Single-Family Housing (2)A
244141128490.2070.3530.3540.1067.32DU116Multi-Family Housing (4)B

7337480.3410.1390.1390.3412.40KSF (6)20Fire Station (5)C
00000----------Acres17.68Dedication to School District (7)D
00000----------Acres15.36Park (8)E

386457199720.3660.6240.5550.1859.44DU103Single-Family HousingF
356053189060.3660.6240.5550.1859.44DU96Single-Family HousingG
376255199440.3660.6240.5550.1859.44DU100Single-Family HousingH
244141128420.2070.3530.3540.1067.32DU115Multifamily HousingI

19718236583,7601.9811.8290.3570.58337.75KSF99.6Shopping Center (9)J

4055263511679,425Total =

646416161,278Passby Trips (10) =

3414623351518,147Primary Trips =

Notes:
Source: Trip Generation, Institute of Transportation Engineers, 10th Edition, 2017.(1)
ITE Land Use No. 210 - Single-Family Detached Housing(2)
DU = Dwelling Unit(3)
ITE Land Use No. 220 - Multifamily Housing (Low-Rise)(4)
ITE Land Use No. 575 - Fire and Rescue Station; weekday average was assumed to be 5x the PM Peak and AM Peak is the reverse of the PM Peak(5)
KSF = 1,000 square feet(6)
Land to be dedicated to the School District to add to the overall campus to the west of the site. This estimate may need to be updated once the proposed(7)
use for the school site is more defined.
Public Park(8)
ITE Land Use No. 820 - Shopping Center; a FAR of 0.30 was assumed on 7.62 acres.(9)
A passby trip rate of 34 percent was assumed for the shopping center use.(10)





















































LEVEL OF SERVICE DEFINITIONS
From Highway Capacity Manual, Transportation Research Board, 2010

UNSIGNALIZED INTERSECTION LEVEL OF SERVICE (LOS) 
Applicable to Two-Way Stop Control, All-Way Stop Control, and Roundabouts

LOS

Average
Vehicle Control

Delay Operational Characteristics

A <10 seconds Normally, vehicles on the stop-controlled approach only have to
wait up to 10 seconds before being able to clear the intersection. 
Left-turning vehicles on the uncontrolled street do not have to wait
to make their turn.

B 10 to 15
seconds

Vehicles on the stop-controlled approach will experience delays
before being able to clear the intersection. The delay could be up
to 15 seconds. Left-turning vehicles on the uncontrolled street
may have to wait to make their turn.

C 15 to 25
seconds

Vehicles on the stop-controlled approach can expect delays in the
range of 15 to 25 seconds before clearing the intersection. 
Motorists may begin to take chances due to the long delays,
thereby posing a safety risk to through traffic. Left-turning vehicles
on the uncontrolled street will now be required to wait to make
their turn causing a queue to be created in the turn lane.

D 25 to 35
seconds

This is the point at which a traffic signal may be warranted for this
intersection. The delays for the stop-controlled intersection are not
considered to be excessive. The length of the queue may begin to
block other public and private access points.

E 35 to 50
seconds

The delays for all critical traffic movements are considered to be
unacceptable. The length of the queues for the stop-controlled
approaches as well as the left-turn movements are extremely long. 
There is a high probability that this intersection will meet traffic
signal warrants. The ability to install a traffic signal is affected by
the location of other existing traffic signals. Consideration may be
given to restricting the accesses by eliminating the left-turn move-
ments from and to the stop-controlled approach.

F >50 seconds The delay for the critical traffic movements are probably in excess
of 100 seconds. The length of the queues are extremely long.
Motorists are selecting alternative routes due to the long delays.
The only remedy for these long delays is installing a traffic signal
or restricting the accesses. The potential for accidents at this inter-
section are extremely high due to motorist taking more risky
chances. If the median permits, motorists begin making two-stage
left-turns.



HCM 6th TWSC Existing
4: Highway 79 & 38th Avenue AM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 0.5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 1 0 8 0 0 0 5 80 0 0 156 1
Future Vol, veh/h 1 0 8 0 0 0 5 80 0 0 156 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 - - - - - - - - - - - -
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 1 0 9 0 0 0 6 94 0 0 184 1
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 291 291 185 295 291 94 185 0 0 94 0 0
          Stage 1 185 185 - 106 106 - - - - - - -
          Stage 2 106 106 - 189 185 - - - - - - -
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 661 619 857 657 619 963 1390 - - 1500 - -
          Stage 1 817 747 - 900 807 - - - - - - -
          Stage 2 900 807 - 813 747 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 658 616 857 647 616 963 1390 - - 1500 - -
Mov Cap-2 Maneuver 658 616 - 647 616 - - - - - - -
          Stage 1 813 747 - 896 803 - - - - - - -
          Stage 2 896 803 - 804 747 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 9.4 0 0.4 0
HCM LOS A A
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1390 - - 829 - 1500 - -
HCM Lane V/C Ratio 0.004 - - 0.013 - - - -
HCM Control Delay (s) 7.6 0 - 9.4 0 0 - -
HCM Lane LOS A A - A A A - -
HCM 95th %tile Q(veh) 0 - - 0 - 0 - -



HCM 6th TWSC Existing
9: Palmer Avenue & Old Victory Road AM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 0.4

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 10 0 85 5 3 185
Future Vol, veh/h 10 0 85 5 3 185
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length - - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 84 84 84 84 84 84
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 12 0 101 6 4 220
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 332 104 0 0 107 0
          Stage 1 104 - - - - -
          Stage 2 228 - - - - -
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 663 951 - - 1484 -
          Stage 1 920 - - - - -
          Stage 2 810 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 661 951 - - 1484 -
Mov Cap-2 Maneuver 661 - - - - -
          Stage 1 917 - - - - -
          Stage 2 810 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 10.5 0 0.1
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 661 1484 -
HCM Lane V/C Ratio - - 0.018 0.002 -
HCM Control Delay (s) - - 10.5 7.4 0
HCM Lane LOS - - B A A
HCM 95th %tile Q(veh) - - 0.1 0 -



HCM 6th TWSC Existing
18: Palmer Avenue & Greg's Place AM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 0.8

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 8 78 190 4 12 4
Future Vol, veh/h 8 78 190 4 12 4
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 82 82 82 82 82 82
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 10 95 232 5 15 5
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 237 0 - 0 350 235
          Stage 1 - - - - 235 -
          Stage 2 - - - - 115 -
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 1330 - - - 647 804
          Stage 1 - - - - 804 -
          Stage 2 - - - - 910 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1330 - - - 642 804
Mov Cap-2 Maneuver - - - - 642 -
          Stage 1 - - - - 798 -
          Stage 2 - - - - 910 -
 

Approach EB WB SB
HCM Control Delay, s 0.7 0 10.5
HCM LOS B
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1330 - - - 676
HCM Lane V/C Ratio 0.007 - - - 0.029
HCM Control Delay (s) 7.7 0 - - 10.5
HCM Lane LOS A A - - B
HCM 95th %tile Q(veh) 0 - - - 0.1



HCM 6th TWSC Existing
21: Palmer Avenue & 8th Street AM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 6

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 196 73 140 50 14 154
Future Vol, veh/h 196 73 140 50 14 154
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 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 67 67 67 67 67 67
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 293 109 209 75 21 230
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 284 0 - 0 942 247
          Stage 1 - - - - 247 -
          Stage 2 - - - - 695 -
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 1278 - - - 292 792
          Stage 1 - - - - 794 -
          Stage 2 - - - - 495 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1278 - - - 221 792
Mov Cap-2 Maneuver - - - - 221 -
          Stage 1 - - - - 600 -
          Stage 2 - - - - 495 -
 

Approach EB WB SB
HCM Control Delay, s 6.3 0 12.4
HCM LOS B
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1 SBLn2
Capacity (veh/h) 1278 - - - 221 792
HCM Lane V/C Ratio 0.229 - - - 0.095 0.29
HCM Control Delay (s) 8.7 0 - - 23 11.4
HCM Lane LOS A A - - C B
HCM 95th %tile Q(veh) 0.9 - - - 0.3 1.2



HCM 6th TWSC Existing
4: Highway 79 & 38th Avenue PM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 0.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 0 7 0 0 0 3 175 0 0 132 4
Future Vol, veh/h 0 0 7 0 0 0 3 175 0 0 132 4
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 - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 82 82 82 82 82 82 82 82 82 82 82 82
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 0 9 0 0 0 4 213 0 0 161 5
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 385 385 164 389 387 213 166 0 0 213 0 0
          Stage 1 164 164 - 221 221 - - - - - - -
          Stage 2 221 221 - 168 166 - - - - - - -
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 573 549 881 570 547 827 1412 - - 1357 - -
          Stage 1 838 762 - 781 720 - - - - - - -
          Stage 2 781 720 - 834 761 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 572 547 881 563 545 827 1412 - - 1357 - -
Mov Cap-2 Maneuver 572 547 - 563 545 - - - - - - -
          Stage 1 835 762 - 779 718 - - - - - - -
          Stage 2 779 718 - 826 761 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 9.1 0 0.1 0
HCM LOS A A
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1412 - - 881 - 1357 - -
HCM Lane V/C Ratio 0.003 - - 0.01 - - - -
HCM Control Delay (s) 7.6 0 - 9.1 0 0 - -
HCM Lane LOS A A - A A A - -
HCM 95th %tile Q(veh) 0 - - 0 - 0 - -



HCM 6th TWSC Existing
7: Palmer Avenue & Old Victory Road PM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 0.6

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 15 0 185 20 3 105
Future Vol, veh/h 15 0 185 20 3 105
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 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 17 0 210 23 3 119
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 347 222 0 0 233 0
          Stage 1 222 - - - - -
          Stage 2 125 - - - - -
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 650 818 - - 1335 -
          Stage 1 815 - - - - -
          Stage 2 901 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 649 818 - - 1335 -
Mov Cap-2 Maneuver 649 - - - - -
          Stage 1 813 - - - - -
          Stage 2 901 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 10.7 0 0.2
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 649 1335 -
HCM Lane V/C Ratio - - 0.026 0.003 -
HCM Control Delay (s) - - 10.7 7.7 0
HCM Lane LOS - - B A A
HCM 95th %tile Q(veh) - - 0.1 0 -



HCM 6th TWSC Existing
10: Palmer Avenue & Greg's Place PM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 1.1

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 6 185 117 4 22 12
Future Vol, veh/h 6 185 117 4 22 12
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 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 7 210 133 5 25 14
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 138 0 - 0 360 136
          Stage 1 - - - - 136 -
          Stage 2 - - - - 224 -
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 1446 - - - 639 913
          Stage 1 - - - - 890 -
          Stage 2 - - - - 813 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1446 - - - 636 913
Mov Cap-2 Maneuver - - - - 636 -
          Stage 1 - - - - 886 -
          Stage 2 - - - - 813 -
 

Approach EB WB SB
HCM Control Delay, s 0.2 0 10.3
HCM LOS B
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1446 - - - 712
HCM Lane V/C Ratio 0.005 - - - 0.054
HCM Control Delay (s) 7.5 0 - - 10.3
HCM Lane LOS A A - - B
HCM 95th %tile Q(veh) 0 - - - 0.2



HCM 6th TWSC Existing
11: Palmer Avenue & 8th Street PM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 4.5

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 111 171 113 16 20 136
Future Vol, veh/h 111 171 113 16 20 136
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 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 74 74 74 74 74 74
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 150 231 153 22 27 184
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 175 0 - 0 695 164
          Stage 1 - - - - 164 -
          Stage 2 - - - - 531 -
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 1401 - - - 408 881
          Stage 1 - - - - 865 -
          Stage 2 - - - - 590 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1401 - - - 358 881
Mov Cap-2 Maneuver - - - - 358 -
          Stage 1 - - - - 759 -
          Stage 2 - - - - 590 -
 

Approach EB WB SB
HCM Control Delay, s 3.1 0 10.9
HCM LOS B
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1 SBLn2
Capacity (veh/h) 1401 - - - 358 881
HCM Lane V/C Ratio 0.107 - - - 0.075 0.209
HCM Control Delay (s) 7.9 0 - - 15.9 10.2
HCM Lane LOS A A - - C B
HCM 95th %tile Q(veh) 0.4 - - - 0.2 0.8



HCM 6th TWSC 2023 Background
4: Highway 79 & 38th Avenue AM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 1.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 10 1 15 1 1 1 10 90 1 1 175 5
Future Vol, veh/h 10 1 15 1 1 1 10 90 1 1 175 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 - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 88 88 88 88 88 88 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 11 1 17 1 1 1 11 102 1 1 199 6
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 330 329 202 338 332 103 205 0 0 103 0 0
          Stage 1 204 204 - 125 125 - - - - - - -
          Stage 2 126 125 - 213 207 - - - - - - -
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 623 590 839 616 588 952 1366 - - 1489 - -
          Stage 1 798 733 - 879 792 - - - - - - -
          Stage 2 878 792 - 789 731 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 617 584 839 598 582 952 1366 - - 1489 - -
Mov Cap-2 Maneuver 617 584 - 598 582 - - - - - - -
          Stage 1 791 732 - 871 785 - - - - - - -
          Stage 2 868 785 - 771 730 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 10.2 10.4 0.8 0
HCM LOS B B
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1366 - - 726 676 1489 - -
HCM Lane V/C Ratio 0.008 - - 0.041 0.005 0.001 - -
HCM Control Delay (s) 7.7 0 - 10.2 10.4 7.4 0 -
HCM Lane LOS A A - B B A A -
HCM 95th %tile Q(veh) 0 - - 0.1 0 0 - -



HCM 6th TWSC 2023 Background
9: Palmer Avenue & Old Victory Road AM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 0.6

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 15 0 95 10 5 185
Future Vol, veh/h 15 0 95 10 5 185
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 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 17 0 108 11 6 210
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 336 114 0 0 119 0
          Stage 1 114 - - - - -
          Stage 2 222 - - - - -
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 659 939 - - 1469 -
          Stage 1 911 - - - - -
          Stage 2 815 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 656 939 - - 1469 -
Mov Cap-2 Maneuver 656 - - - - -
          Stage 1 906 - - - - -
          Stage 2 815 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 10.6 0 0.2
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 656 1469 -
HCM Lane V/C Ratio - - 0.026 0.004 -
HCM Control Delay (s) - - 10.6 7.5 0
HCM Lane LOS - - B A A
HCM 95th %tile Q(veh) - - 0.1 0 -



HCM 6th TWSC 2023 Background
18: Palmer Avenue & Greg's Place AM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 0.9

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 10 90 195 5 15 5
Future Vol, veh/h 10 90 195 5 15 5
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 80 80 80 80 80 80
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 13 113 244 6 19 6
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 250 0 - 0 386 247
          Stage 1 - - - - 247 -
          Stage 2 - - - - 139 -
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 1316 - - - 617 792
          Stage 1 - - - - 794 -
          Stage 2 - - - - 888 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1316 - - - 610 792
Mov Cap-2 Maneuver - - - - 610 -
          Stage 1 - - - - 785 -
          Stage 2 - - - - 888 -
 

Approach EB WB SB
HCM Control Delay, s 0.8 0 10.8
HCM LOS B
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1316 - - - 647
HCM Lane V/C Ratio 0.009 - - - 0.039
HCM Control Delay (s) 7.8 0 - - 10.8
HCM Lane LOS A A - - B
HCM 95th %tile Q(veh) 0 - - - 0.1



HCM 6th TWSC 2023 Background
21: Palmer Avenue & 8th Street AM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 5.9

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 200 85 145 55 15 160
Future Vol, veh/h 200 85 145 55 15 160
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 300 - - 300 0 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 70 70 70 70 70 70
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 286 121 207 79 21 229
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 286 0 - 0 900 207
          Stage 1 - - - - 207 -
          Stage 2 - - - - 693 -
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 1276 - - - 309 833
          Stage 1 - - - - 828 -
          Stage 2 - - - - 496 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1276 - - - 240 833
Mov Cap-2 Maneuver - - - - 190 -
          Stage 1 - - - - 643 -
          Stage 2 - - - - 496 -
 

Approach EB WB SB
HCM Control Delay, s 6.1 0 12.2
HCM LOS B
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1 SBLn2
Capacity (veh/h) 1276 - - - 190 833
HCM Lane V/C Ratio 0.224 - - - 0.113 0.274
HCM Control Delay (s) 8.6 - - - 26.3 10.9
HCM Lane LOS A - - - D B
HCM 95th %tile Q(veh) 0.9 - - - 0.4 1.1



HCM 6th TWSC 2023 Background
4: Highway 79 & 38th Avenue PM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 0.7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 5 1 15 1 1 1 5 195 1 1 150 10
Future Vol, veh/h 5 1 15 1 1 1 5 195 1 1 150 10
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 - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 88 88 88 88 88 88 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 6 1 17 1 1 1 6 222 1 1 170 11
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 414 413 176 422 418 223 181 0 0 223 0 0
          Stage 1 178 178 - 235 235 - - - - - - -
          Stage 2 236 235 - 187 183 - - - - - - -
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 549 529 867 542 526 817 1394 - - 1346 - -
          Stage 1 824 752 - 768 710 - - - - - - -
          Stage 2 767 710 - 815 748 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 545 526 867 528 523 817 1394 - - 1346 - -
Mov Cap-2 Maneuver 545 526 - 528 523 - - - - - - -
          Stage 1 820 751 - 764 706 - - - - - - -
          Stage 2 761 706 - 797 747 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 10 11.1 0.2 0
HCM LOS B B
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1394 - - 740 596 1346 - -
HCM Lane V/C Ratio 0.004 - - 0.032 0.006 0.001 - -
HCM Control Delay (s) 7.6 0 - 10 11.1 7.7 0 -
HCM Lane LOS A A - B B A A -
HCM 95th %tile Q(veh) 0 - - 0.1 0 0 - -



HCM 6th TWSC 2023 Background
6: Palmer Avenue/Highway 79 & Old Victory Road PM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 0.1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 0 5 195 0 0 165
Future Vol, veh/h 0 5 195 0 0 165
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 - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 6 222 0 0 188
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All - 222 0 - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - 6.22 - - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - 3.318 - - - -
Pot Cap-1 Maneuver 0 818 - 0 0 -
          Stage 1 0 - - 0 0 -
          Stage 2 0 - - 0 0 -
Platoon blocked, % - -
Mov Cap-1 Maneuver - 818 - - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach WB NB SB
HCM Control Delay, s 9.4 0 0
HCM LOS A
 

Minor Lane/Major Mvmt NBTWBLn1 SBT
Capacity (veh/h) - 818 -
HCM Lane V/C Ratio - 0.007 -
HCM Control Delay (s) - 9.4 -
HCM Lane LOS - A -
HCM 95th %tile Q(veh) - 0 -



HCM 6th TWSC 2023 Background
7: Palmer Avenue & Old Victory Road PM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 0.6

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 20 0 195 25 5 160
Future Vol, veh/h 20 0 195 25 5 160
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length - - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 23 0 222 28 6 182
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 430 236 0 0 250 0
          Stage 1 236 - - - - -
          Stage 2 194 - - - - -
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 582 803 - - 1316 -
          Stage 1 803 - - - - -
          Stage 2 839 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 579 803 - - 1316 -
Mov Cap-2 Maneuver 579 - - - - -
          Stage 1 799 - - - - -
          Stage 2 839 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 11.5 0 0.2
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 579 1316 -
HCM Lane V/C Ratio - - 0.039 0.004 -
HCM Control Delay (s) - - 11.5 7.7 0
HCM Lane LOS - - B A A
HCM 95th %tile Q(veh) - - 0.1 0 -



HCM 6th TWSC 2023 Background
10: Palmer Avenue & Greg's Place PM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 1.2

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 7 195 175 5 25 15
Future Vol, veh/h 7 195 175 5 25 15
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 8 229 206 6 29 18
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 212 0 - 0 454 209
          Stage 1 - - - - 209 -
          Stage 2 - - - - 245 -
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 1358 - - - 564 831
          Stage 1 - - - - 826 -
          Stage 2 - - - - 796 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1358 - - - 560 831
Mov Cap-2 Maneuver - - - - 560 -
          Stage 1 - - - - 820 -
          Stage 2 - - - - 796 -
 

Approach EB WB SB
HCM Control Delay, s 0.3 0 11.1
HCM LOS B
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1358 - - - 638
HCM Lane V/C Ratio 0.006 - - - 0.074
HCM Control Delay (s) 7.7 0 - - 11.1
HCM Lane LOS A A - - B
HCM 95th %tile Q(veh) 0 - - - 0.2



HCM 6th TWSC 2023 Total
1: Northwest Site Access & 38th Avenue AM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 2.7

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 28 4 3 21 10 11
Future Vol, veh/h 28 4 3 21 10 11
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 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 32 5 3 24 11 13
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 37 0 65 35
          Stage 1 - - - - 35 -
          Stage 2 - - - - 30 -
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 - - 1574 - 941 1038
          Stage 1 - - - - 987 -
          Stage 2 - - - - 993 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1574 - 939 1038
Mov Cap-2 Maneuver - - - - 939 -
          Stage 1 - - - - 985 -
          Stage 2 - - - - 993 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.9 8.7
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 988 - - 1574 -
HCM Lane V/C Ratio 0.024 - - 0.002 -
HCM Control Delay (s) 8.7 - - 7.3 0
HCM Lane LOS A - - A A
HCM 95th %tile Q(veh) 0.1 - - 0 -



HCM 6th TWSC 2023 Total
2: Northeast Site Access & 38th Avenue AM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 3.4

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 38 1 9 22 3 29
Future Vol, veh/h 38 1 9 22 3 29
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 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 43 1 10 25 3 33
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 44 0 89 44
          Stage 1 - - - - 44 -
          Stage 2 - - - - 45 -
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 - - 1564 - 912 1026
          Stage 1 - - - - 978 -
          Stage 2 - - - - 977 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1564 - 907 1026
Mov Cap-2 Maneuver - - - - 907 -
          Stage 1 - - - - 972 -
          Stage 2 - - - - 977 -
 

Approach EB WB NB
HCM Control Delay, s 0 2.1 8.7
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 1014 - - 1564 -
HCM Lane V/C Ratio 0.036 - - 0.007 -
HCM Control Delay (s) 8.7 - - 7.3 0
HCM Lane LOS A - - A A
HCM 95th %tile Q(veh) 0.1 - - 0 -



HCM 6th TWSC 2023 Total
3: Fire Station Access & 38th Avenue AM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 0.7

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 66 0 7 31 0 3
Future Vol, veh/h 66 0 7 31 0 3
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 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 75 0 8 35 0 3
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 75 0 126 75
          Stage 1 - - - - 75 -
          Stage 2 - - - - 51 -
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 - - 1524 - 869 986
          Stage 1 - - - - 948 -
          Stage 2 - - - - 971 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1524 - 865 986
Mov Cap-2 Maneuver - - - - 865 -
          Stage 1 - - - - 943 -
          Stage 2 - - - - 971 -
 

Approach EB WB NB
HCM Control Delay, s 0 1.4 8.7
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 986 - - 1524 -
HCM Lane V/C Ratio 0.003 - - 0.005 -
HCM Control Delay (s) 8.7 - - 7.4 0
HCM Lane LOS A - - A A
HCM 95th %tile Q(veh) 0 - - 0 -



HCM 6th TWSC 2023 Total
4: Highway 79 & 38th Avenue AM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 2.6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 15 1 54 1 1 1 30 95 1 1 178 7
Future Vol, veh/h 15 1 54 1 1 1 30 95 1 1 178 7
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 - - - - - - 300 - - 50 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 88 88 88 88 88 88 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 17 1 61 1 1 1 34 108 1 1 202 8
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 386 385 206 416 389 109 210 0 0 109 0 0
          Stage 1 208 208 - 177 177 - - - - - - -
          Stage 2 178 177 - 239 212 - - - - - - -
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 573 549 835 547 546 945 1361 - - 1481 - -
          Stage 1 794 730 - 825 753 - - - - - - -
          Stage 2 824 753 - 764 727 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 560 535 835 496 532 945 1361 - - 1481 - -
Mov Cap-2 Maneuver 560 535 - 496 532 - - - - - - -
          Stage 1 774 729 - 804 734 - - - - - - -
          Stage 2 801 734 - 706 726 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 10.4 11 1.8 0
HCM LOS B B
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1361 - - 750 606 1481 - -
HCM Lane V/C Ratio 0.025 - - 0.106 0.006 0.001 - -
HCM Control Delay (s) 7.7 - - 10.4 11 7.4 - -
HCM Lane LOS A - - B B A - -
HCM 95th %tile Q(veh) 0.1 - - 0.4 0 0 - -



HCM 6th TWSC 2023 Total
5: Highway 79 & East Site Access AM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 1

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 5 27 9 120 230 2
Future Vol, veh/h 5 27 9 120 230 2
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 - 200 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 6 31 10 136 261 2
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 418 262 263 0 - 0
          Stage 1 262 - - - - -
          Stage 2 156 - - - - -
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 591 777 1301 - - -
          Stage 1 782 - - - - -
          Stage 2 872 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 586 777 1301 - - -
Mov Cap-2 Maneuver 586 - - - - -
          Stage 1 776 - - - - -
          Stage 2 872 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 10.1 0.5 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1301 - 739 - -
HCM Lane V/C Ratio 0.008 - 0.049 - -
HCM Control Delay (s) 7.8 - 10.1 - -
HCM Lane LOS A - B - -
HCM 95th %tile Q(veh) 0 - 0.2 - -



HCM 6th TWSC 2023 Total
7: Palmer Avenue & Old Victory Road AM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 0.7

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 17 0 123 13 9 248
Future Vol, veh/h 17 0 123 13 9 248
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length - - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 19 0 140 15 10 282
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 450 148 0 0 155 0
          Stage 1 148 - - - - -
          Stage 2 302 - - - - -
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 567 899 - - 1425 -
          Stage 1 880 - - - - -
          Stage 2 750 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 562 899 - - 1425 -
Mov Cap-2 Maneuver 562 - - - - -
          Stage 1 873 - - - - -
          Stage 2 750 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 11.6 0 0.3
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 562 1425 -
HCM Lane V/C Ratio - - 0.034 0.007 -
HCM Control Delay (s) - - 11.6 7.5 0
HCM Lane LOS - - B A A
HCM 95th %tile Q(veh) - - 0.1 0 -



HCM 6th TWSC 2023 Total
8: Palmer Avenue & Southeast Site Access AM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 1.7

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 34 126 260 5 9 41
Future Vol, veh/h 34 126 260 5 9 41
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 200 - - 200 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 39 143 295 6 10 47
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 301 0 - 0 516 295
          Stage 1 - - - - 295 -
          Stage 2 - - - - 221 -
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 1260 - - - 519 744
          Stage 1 - - - - 755 -
          Stage 2 - - - - 816 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1260 - - - 503 744
Mov Cap-2 Maneuver - - - - 503 -
          Stage 1 - - - - 732 -
          Stage 2 - - - - 816 -
 

Approach EB WB SB
HCM Control Delay, s 1.7 0 10.7
HCM LOS B
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1260 - - - 685
HCM Lane V/C Ratio 0.031 - - - 0.083
HCM Control Delay (s) 7.9 - - - 10.7
HCM Lane LOS A - - - B
HCM 95th %tile Q(veh) 0.1 - - - 0.3



HCM 6th TWSC 2023 Total
9: Palmer Avenue & Middle Commercial Access AM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 0.3

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 0 160 294 7 0 14
Future Vol, veh/h 0 160 294 7 0 14
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - 200 - 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 182 334 8 0 16
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All - 0 - 0 - 334
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - - - - - 6.22
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - - - - - 3.318
Pot Cap-1 Maneuver 0 - - - 0 708
          Stage 1 0 - - - 0 -
          Stage 2 0 - - - 0 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - - - - 708
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB SB
HCM Control Delay, s 0 0 10.2
HCM LOS B
 

Minor Lane/Major Mvmt EBT WBT WBR SBLn1
Capacity (veh/h) - - - 708
HCM Lane V/C Ratio - - - 0.022
HCM Control Delay (s) - - - 10.2
HCM Lane LOS - - - B
HCM 95th %tile Q(veh) - - - 0.1



HCM 6th TWSC 2023 Total
10: Palmer Avenue & Greg's Place AM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 4.7

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 88 140 302 6 20 183
Future Vol, veh/h 88 140 302 6 20 183
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 200 - - 200 0 100
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 80 80 80 80 80 80
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 110 175 378 8 25 229
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 386 0 - 0 773 378
          Stage 1 - - - - 378 -
          Stage 2 - - - - 395 -
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 1172 - - - 367 669
          Stage 1 - - - - 693 -
          Stage 2 - - - - 681 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1172 - - - 333 669
Mov Cap-2 Maneuver - - - - 333 -
          Stage 1 - - - - 628 -
          Stage 2 - - - - 681 -
 

Approach EB WB SB
HCM Control Delay, s 3.2 0 13.5
HCM LOS B
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1 SBLn2
Capacity (veh/h) 1172 - - - 333 669
HCM Lane V/C Ratio 0.094 - - - 0.075 0.342
HCM Control Delay (s) 8.4 - - - 16.7 13.2
HCM Lane LOS A - - - C B
HCM 95th %tile Q(veh) 0.3 - - - 0.2 1.5



HCM 6th TWSC 2023 Total
11: Palmer Avenue & 8th Street AM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 5.4

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 200 213 430 55 15 160
Future Vol, veh/h 200 213 430 55 15 160
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 200 - - 200 0 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 70 70 70 70 70 70
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 286 304 614 79 21 229
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 693 0 - 0 1490 614
          Stage 1 - - - - 614 -
          Stage 2 - - - - 876 -
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 902 - - - 136 492
          Stage 1 - - - - 540 -
          Stage 2 - - - - 407 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 902 - - - 93 492
Mov Cap-2 Maneuver - - - - 108 -
          Stage 1 - - - - 369 -
          Stage 2 - - - - 407 -
 

Approach EB WB SB
HCM Control Delay, s 5.2 0 20.9
HCM LOS C
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1 SBLn2
Capacity (veh/h) 902 - - - 108 492
HCM Lane V/C Ratio 0.317 - - - 0.198 0.465
HCM Control Delay (s) 10.8 - - - 46.4 18.5
HCM Lane LOS B - - - E C
HCM 95th %tile Q(veh) 1.4 - - - 0.7 2.4



HCM 6th TWSC 2023 Total
1: Northwest Site Access & 38th Avenue PM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 2.5

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 29 14 11 22 10 7
Future Vol, veh/h 29 14 11 22 10 7
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 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 33 16 13 25 11 8
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 49 0 92 41
          Stage 1 - - - - 41 -
          Stage 2 - - - - 51 -
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 - - 1558 - 908 1030
          Stage 1 - - - - 981 -
          Stage 2 - - - - 971 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1558 - 901 1030
Mov Cap-2 Maneuver - - - - 901 -
          Stage 1 - - - - 973 -
          Stage 2 - - - - 971 -
 

Approach EB WB NB
HCM Control Delay, s 0 2.4 8.9
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 950 - - 1558 -
HCM Lane V/C Ratio 0.02 - - 0.008 -
HCM Control Delay (s) 8.9 - - 7.3 0
HCM Lane LOS A - - A A
HCM 95th %tile Q(veh) 0.1 - - 0 -



HCM 6th TWSC 2023 Total
2: Northeast Site Access & 38th Avenue PM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 3.4

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 33 3 30 32 2 18
Future Vol, veh/h 33 3 30 32 2 18
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 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 38 3 34 36 2 20
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 41 0 144 40
          Stage 1 - - - - 40 -
          Stage 2 - - - - 104 -
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 - - 1568 - 849 1031
          Stage 1 - - - - 982 -
          Stage 2 - - - - 920 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1568 - 830 1031
Mov Cap-2 Maneuver - - - - 830 -
          Stage 1 - - - - 960 -
          Stage 2 - - - - 920 -
 

Approach EB WB NB
HCM Control Delay, s 0 3.6 8.7
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 1007 - - 1568 -
HCM Lane V/C Ratio 0.023 - - 0.022 -
HCM Control Delay (s) 8.7 - - 7.3 0
HCM Lane LOS A - - A A
HCM 95th %tile Q(veh) 0.1 - - 0.1 -



HCM 6th TWSC 2023 Total
3: Fire Station Access & 38th Avenue PM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 0.7

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 50 0 3 62 0 7
Future Vol, veh/h 50 0 3 62 0 7
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 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 57 0 3 70 0 8
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 57 0 133 57
          Stage 1 - - - - 57 -
          Stage 2 - - - - 76 -
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 - - 1547 - 861 1009
          Stage 1 - - - - 966 -
          Stage 2 - - - - 947 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1547 - 859 1009
Mov Cap-2 Maneuver - - - - 859 -
          Stage 1 - - - - 964 -
          Stage 2 - - - - 947 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.3 8.6
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 1009 - - 1547 -
HCM Lane V/C Ratio 0.008 - - 0.002 -
HCM Control Delay (s) 8.6 - - 7.3 0
HCM Lane LOS A - - A A
HCM 95th %tile Q(veh) 0 - - 0 -



HCM 6th TWSC 2023 Total
4: Highway 79 & 38th Avenue PM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 2.1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 8 1 49 1 1 1 49 202 1 1 158 16
Future Vol, veh/h 8 1 49 1 1 1 49 202 1 1 158 16
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 - - - - - - 300 - - 50 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 88 88 88 88 88 88 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 9 1 56 1 1 1 56 230 1 1 180 18
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 535 534 189 563 543 231 198 0 0 231 0 0
          Stage 1 191 191 - 343 343 - - - - - - -
          Stage 2 344 343 - 220 200 - - - - - - -
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 456 452 853 437 447 808 1375 - - 1337 - -
          Stage 1 811 742 - 672 637 - - - - - - -
          Stage 2 671 637 - 782 736 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 440 433 853 395 428 808 1375 - - 1337 - -
Mov Cap-2 Maneuver 440 433 - 395 428 - - - - - - -
          Stage 1 778 741 - 644 611 - - - - - - -
          Stage 2 642 611 - 729 735 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 10.3 12.4 1.5 0
HCM LOS B B
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1375 - - 744 491 1337 - -
HCM Lane V/C Ratio 0.04 - - 0.089 0.007 0.001 - -
HCM Control Delay (s) 7.7 - - 10.3 12.4 7.7 - -
HCM Lane LOS A - - B B A - -
HCM 95th %tile Q(veh) 0.1 - - 0.3 0 0 - -



HCM 6th TWSC 2023 Total
5: Highway 79 & East Site Access PM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 0.9

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 3 18 30 248 202 5
Future Vol, veh/h 3 18 30 248 202 5
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 - 200 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 3 20 34 282 230 6
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 583 233 236 0 - 0
          Stage 1 233 - - - - -
          Stage 2 350 - - - - -
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 475 806 1331 - - -
          Stage 1 806 - - - - -
          Stage 2 713 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 463 806 1331 - - -
Mov Cap-2 Maneuver 463 - - - - -
          Stage 1 785 - - - - -
          Stage 2 713 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 10.1 0.8 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1331 - 729 - -
HCM Lane V/C Ratio 0.026 - 0.033 - -
HCM Control Delay (s) 7.8 - 10.1 - -
HCM Lane LOS A - B - -
HCM 95th %tile Q(veh) 0.1 - 0.1 - -



HCM 6th TWSC 2023 Total
6: Palmer Avenue/Highway 79 & Old Victory Road PM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 0.2

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 0 9 268 0 0 220
Future Vol, veh/h 0 9 268 0 0 220
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 - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 10 305 0 0 250
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All - 305 0 - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - 6.22 - - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - 3.318 - - - -
Pot Cap-1 Maneuver 0 735 - 0 0 -
          Stage 1 0 - - 0 0 -
          Stage 2 0 - - 0 0 -
Platoon blocked, % - -
Mov Cap-1 Maneuver - 735 - - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

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

Minor Lane/Major Mvmt NBTWBLn1 SBT
Capacity (veh/h) - 735 -
HCM Lane V/C Ratio - 0.014 -
HCM Control Delay (s) - 10 -
HCM Lane LOS - B -
HCM 95th %tile Q(veh) - 0 -



HCM 6th TWSC 2023 Total
7: Palmer Avenue & Old Victory Road PM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 0.7

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 25 0 268 29 8 212
Future Vol, veh/h 25 0 268 29 8 212
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 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 28 0 305 33 9 241
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 581 322 0 0 338 0
          Stage 1 322 - - - - -
          Stage 2 259 - - - - -
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 476 719 - - 1221 -
          Stage 1 735 - - - - -
          Stage 2 784 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 472 719 - - 1221 -
Mov Cap-2 Maneuver 472 - - - - -
          Stage 1 728 - - - - -
          Stage 2 784 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 13.1 0 0.3
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 472 1221 -
HCM Lane V/C Ratio - - 0.06 0.007 -
HCM Control Delay (s) - - 13.1 8 0
HCM Lane LOS - - B A A
HCM 95th %tile Q(veh) - - 0.2 0 -



HCM 6th TWSC 2023 Total
8: Palmer Avenue & Southeast Site Access PM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 3

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 110 267 213 24 30 61
Future Vol, veh/h 110 267 213 24 30 61
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 200 - - 200 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 125 303 242 27 34 69
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 269 0 - 0 795 242
          Stage 1 - - - - 242 -
          Stage 2 - - - - 553 -
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 1295 - - - 357 797
          Stage 1 - - - - 798 -
          Stage 2 - - - - 576 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1295 - - - 322 797
Mov Cap-2 Maneuver - - - - 322 -
          Stage 1 - - - - 721 -
          Stage 2 - - - - 576 -
 

Approach EB WB SB
HCM Control Delay, s 2.4 0 13.3
HCM LOS B
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1295 - - - 536
HCM Lane V/C Ratio 0.097 - - - 0.193
HCM Control Delay (s) 8.1 - - - 13.3
HCM Lane LOS A - - - B
HCM 95th %tile Q(veh) 0.3 - - - 0.7



HCM 6th TWSC 2023 Total
9: Palmer Avenue & Middle Commercial Access PM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 1

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 0 377 254 20 0 71
Future Vol, veh/h 0 377 254 20 0 71
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - 200 - 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 428 289 23 0 81
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All - 0 - 0 - 289
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - - - - - 6.22
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - - - - - 3.318
Pot Cap-1 Maneuver 0 - - - 0 750
          Stage 1 0 - - - 0 -
          Stage 2 0 - - - 0 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - - - - 750
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB SB
HCM Control Delay, s 0 0 10.4
HCM LOS B
 

Minor Lane/Major Mvmt EBT WBT WBR SBLn1
Capacity (veh/h) - - - 750
HCM Lane V/C Ratio - - - 0.108
HCM Control Delay (s) - - - 10.4
HCM Lane LOS - - - B
HCM 95th %tile Q(veh) - - - 0.4



HCM 6th TWSC 2023 Total
10: Palmer Avenue & Greg's Place PM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 5.4

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 257 337 317 8 40 163
Future Vol, veh/h 257 337 317 8 40 163
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 200 - - 200 0 100
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 286 374 352 9 44 181
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 361 0 - 0 1298 352
          Stage 1 - - - - 352 -
          Stage 2 - - - - 946 -
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 1198 - - - 178 692
          Stage 1 - - - - 712 -
          Stage 2 - - - - 377 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1198 - - - 135 692
Mov Cap-2 Maneuver - - - - 135 -
          Stage 1 - - - - 542 -
          Stage 2 - - - - 377 -
 

Approach EB WB SB
HCM Control Delay, s 3.9 0 18.3
HCM LOS C
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1 SBLn2
Capacity (veh/h) 1198 - - - 135 692
HCM Lane V/C Ratio 0.238 - - - 0.329 0.262
HCM Control Delay (s) 8.9 - - - 44.2 12
HCM Lane LOS A - - - E B
HCM 95th %tile Q(veh) 0.9 - - - 1.3 1



HCM 6th TWSC 2040 Background
4: Highway 79 & 38th Avenue AM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 1.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 15 1 25 1 1 1 15 135 1 1 260 10
Future Vol, veh/h 15 1 25 1 1 1 15 135 1 1 260 10
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 - - - - - - 300 - - 50 - 300
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 88 88 88 88 88 88 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 17 1 28 1 1 1 17 153 1 1 295 11
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 408 485 295 505 496 77 306 0 0 154 0 0
          Stage 1 297 297 - 188 188 - - - - - - -
          Stage 2 111 188 - 317 308 - - - - - - -
Critical Hdwy 7.33 6.53 6.23 7.33 6.53 6.93 4.13 - - 4.13 - -
Critical Hdwy Stg 1 6.13 5.53 - 6.53 5.53 - - - - - - -
Critical Hdwy Stg 2 6.53 5.53 - 6.13 5.53 - - - - - - -
Follow-up Hdwy 3.519 4.019 3.319 3.519 4.019 3.319 2.219 - - 2.219 - -
Pot Cap-1 Maneuver 541 481 744 464 474 969 1253 - - 1425 - -
          Stage 1 711 667 - 796 744 - - - - - - -
          Stage 2 883 744 - 693 660 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 533 474 744 441 467 969 1253 - - 1425 - -
Mov Cap-2 Maneuver 533 474 - 441 467 - - - - - - -
          Stage 1 701 666 - 785 734 - - - - - - -
          Stage 2 869 734 - 665 659 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 11 11.6 0.8 0
HCM LOS B B
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1253 - - 642 551 1425 - -
HCM Lane V/C Ratio 0.014 - - 0.073 0.006 0.001 - -
HCM Control Delay (s) 7.9 - - 11 11.6 7.5 - -
HCM Lane LOS A - - B B A - -
HCM 95th %tile Q(veh) 0 - - 0.2 0 0 - -



HCM 6th TWSC 2040 Background
6: Highway 79 & Palmer Avenue/Old Victory Road AM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 4.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 45 10 80 15 10 10 80 95 15 10 205 70
Future Vol, veh/h 45 10 80 15 10 10 80 95 15 10 205 70
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length 150 - - 150 - - 300 - 300 300 - 300
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 49 11 87 16 11 11 87 103 16 11 223 76
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 476 538 112 416 598 52 299 0 0 119 0 0
          Stage 1 245 245 - 277 277 - - - - - - -
          Stage 2 231 293 - 139 321 - - - - - - -
Critical Hdwy 7.54 6.54 6.94 7.54 6.54 6.94 4.14 - - 4.14 - -
Critical Hdwy Stg 1 6.54 5.54 - 6.54 5.54 - - - - - - -
Critical Hdwy Stg 2 6.54 5.54 - 6.54 5.54 - - - - - - -
Follow-up Hdwy 3.52 4.02 3.32 3.52 4.02 3.32 2.22 - - 2.22 - -
Pot Cap-1 Maneuver 472 448 920 521 414 1005 1259 - - 1467 - -
          Stage 1 737 702 - 706 680 - - - - - - -
          Stage 2 751 669 - 850 650 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 430 414 920 436 383 1005 1259 - - 1467 - -
Mov Cap-2 Maneuver 430 414 - 436 383 - - - - - - -
          Stage 1 686 697 - 657 633 - - - - - - -
          Stage 2 680 623 - 752 645 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 11.5 12.6 3.4 0.3
HCM LOS B B
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2WBLn1WBLn2 SBL SBT SBR
Capacity (veh/h) 1259 - - 430 810 436 555 1467 - -
HCM Lane V/C Ratio 0.069 - - 0.114 0.121 0.037 0.039 0.007 - -
HCM Control Delay (s) 8.1 - - 14.4 10.1 13.6 11.8 7.5 - -
HCM Lane LOS A - - B B B B A - -
HCM 95th %tile Q(veh) 0.2 - - 0.4 0.4 0.1 0.1 0 - -



HCM 6th TWSC 2040 Background
8: Southeast Site Access & Palmer Avenue AM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 1.2

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 120 15 15 145 15 15
Future Vol, veh/h 120 15 15 145 15 15
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 200 - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 130 16 16 158 16 16
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 146 0 249 73
          Stage 1 - - - - 138 -
          Stage 2 - - - - 111 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 1434 - 718 974
          Stage 1 - - - - 874 -
          Stage 2 - - - - 901 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1434 - 710 974
Mov Cap-2 Maneuver - - - - 710 -
          Stage 1 - - - - 864 -
          Stage 2 - - - - 901 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.7 9.6
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 821 - - 1434 -
HCM Lane V/C Ratio 0.04 - - 0.011 -
HCM Control Delay (s) 9.6 - - 7.5 -
HCM Lane LOS A - - A -
HCM 95th %tile Q(veh) 0.1 - - 0 -



HCM 6th TWSC 2040 Background
10: Palmer Avenue & Greg's Place AM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 1.3

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 15 115 150 10 20 10
Future Vol, veh/h 15 115 150 10 20 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 200 - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 80 80 80 80 80 80
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 19 144 188 13 25 13
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 201 0 - 0 305 101
          Stage 1 - - - - 195 -
          Stage 2 - - - - 110 -
Critical Hdwy 4.14 - - - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy 2.22 - - - 3.52 3.32
Pot Cap-1 Maneuver 1368 - - - 663 935
          Stage 1 - - - - 819 -
          Stage 2 - - - - 902 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1368 - - - 654 935
Mov Cap-2 Maneuver - - - - 654 -
          Stage 1 - - - - 808 -
          Stage 2 - - - - 902 -
 

Approach EB WB SB
HCM Control Delay, s 0.9 0 10.2
HCM LOS B
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1368 - - - 727
HCM Lane V/C Ratio 0.014 - - - 0.052
HCM Control Delay (s) 7.7 - - - 10.2
HCM Lane LOS A - - - B
HCM 95th %tile Q(veh) 0 - - - 0.2



HCM 6th TWSC 2040 Background
11: Palmer Avenue & 8th Street AM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 7.6

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 175 60 60 100 70 120
Future Vol, veh/h 175 60 60 100 70 120
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 200 - - 200 0 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 70 70 70 70 70 70
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 250 86 86 143 100 171
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 229 0 - 0 629 43
          Stage 1 - - - - 86 -
          Stage 2 - - - - 543 -
Critical Hdwy 4.14 - - - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy 2.22 - - - 3.52 3.32
Pot Cap-1 Maneuver 1336 - - - 414 1018
          Stage 1 - - - - 927 -
          Stage 2 - - - - 546 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1336 - - - 337 1018
Mov Cap-2 Maneuver - - - - 266 -
          Stage 1 - - - - 754 -
          Stage 2 - - - - 546 -
 

Approach EB WB SB
HCM Control Delay, s 6.2 0 15.6
HCM LOS C
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1 SBLn2
Capacity (veh/h) 1336 - - - 266 1018
HCM Lane V/C Ratio 0.187 - - - 0.376 0.168
HCM Control Delay (s) 8.3 - - - 26.5 9.3
HCM Lane LOS A - - - D A
HCM 95th %tile Q(veh) 0.7 - - - 1.7 0.6



HCM 6th TWSC 2040 Background
4: Highway 79 & 38th Avenue PM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 0.9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 10 1 25 1 1 1 10 285 1 1 220 15
Future Vol, veh/h 10 1 25 1 1 1 10 285 1 1 220 15
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 - - - - - - 300 - - 50 - 300
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 88 88 88 88 88 88 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 11 1 28 1 1 1 11 324 1 1 250 17
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 437 599 250 622 616 163 267 0 0 325 0 0
          Stage 1 252 252 - 347 347 - - - - - - -
          Stage 2 185 347 - 275 269 - - - - - - -
Critical Hdwy 7.33 6.53 6.23 7.33 6.53 6.93 4.13 - - 4.13 - -
Critical Hdwy Stg 1 6.13 5.53 - 6.53 5.53 - - - - - - -
Critical Hdwy Stg 2 6.53 5.53 - 6.13 5.53 - - - - - - -
Follow-up Hdwy 3.519 4.019 3.319 3.519 4.019 3.319 2.219 - - 2.219 - -
Pot Cap-1 Maneuver 516 414 788 385 405 854 1295 - - 1233 - -
          Stage 1 751 698 - 643 634 - - - - - - -
          Stage 2 800 634 - 730 686 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 510 410 788 368 401 854 1295 - - 1233 - -
Mov Cap-2 Maneuver 510 410 - 368 401 - - - - - - -
          Stage 1 745 697 - 638 629 - - - - - - -
          Stage 2 791 629 - 702 685 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 10.7 12.7 0.3 0
HCM LOS B B
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1295 - - 669 470 1233 - -
HCM Lane V/C Ratio 0.009 - - 0.061 0.007 0.001 - -
HCM Control Delay (s) 7.8 - - 10.7 12.7 7.9 - -
HCM Lane LOS A - - B B A - -
HCM 95th %tile Q(veh) 0 - - 0.2 0 0 - -



HCM 6th TWSC 2040 Background
6: Highway 79 & Palmer Avenue/Old Victory Road PM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 3.8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 75 10 60 15 10 10 50 210 15 10 175 60
Future Vol, veh/h 75 10 60 15 10 10 50 210 15 10 175 60
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length 150 - - 150 - - 300 - 300 300 - 300
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 82 11 65 16 11 11 54 228 16 11 190 65
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 440 564 95 459 613 114 255 0 0 244 0 0
          Stage 1 212 212 - 336 336 - - - - - - -
          Stage 2 228 352 - 123 277 - - - - - - -
Critical Hdwy 7.54 6.54 6.94 7.54 6.54 6.94 4.14 - - 4.14 - -
Critical Hdwy Stg 1 6.54 5.54 - 6.54 5.54 - - - - - - -
Critical Hdwy Stg 2 6.54 5.54 - 6.54 5.54 - - - - - - -
Follow-up Hdwy 3.52 4.02 3.32 3.52 4.02 3.32 2.22 - - 2.22 - -
Pot Cap-1 Maneuver 501 433 943 485 406 917 1307 - - 1319 - -
          Stage 1 770 726 - 652 640 - - - - - - -
          Stage 2 754 630 - 868 680 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 466 412 943 426 386 917 1307 - - 1319 - -
Mov Cap-2 Maneuver 466 412 - 426 386 - - - - - - -
          Stage 1 738 720 - 625 614 - - - - - - -
          Stage 2 702 604 - 789 675 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 12.3 12.7 1.4 0.3
HCM LOS B B
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2WBLn1WBLn2 SBL SBT SBR
Capacity (veh/h) 1307 - - 466 796 426 543 1319 - -
HCM Lane V/C Ratio 0.042 - - 0.175 0.096 0.038 0.04 0.008 - -
HCM Control Delay (s) 7.9 - - 14.4 10 13.8 11.9 7.8 - -
HCM Lane LOS A - - B B B B A - -
HCM 95th %tile Q(veh) 0.1 - - 0.6 0.3 0.1 0.1 0 - -



HCM 6th TWSC 2040 Background
8: Southeast Site Access & Palmer Avenue PM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 1.3

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 130 15 15 105 15 15
Future Vol, veh/h 130 15 15 105 15 15
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 200 - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 141 16 16 114 16 16
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 157 0 238 79
          Stage 1 - - - - 149 -
          Stage 2 - - - - 89 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 1420 - 729 965
          Stage 1 - - - - 863 -
          Stage 2 - - - - 924 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1420 - 721 965
Mov Cap-2 Maneuver - - - - 721 -
          Stage 1 - - - - 854 -
          Stage 2 - - - - 924 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.9 9.5
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 825 - - 1420 -
HCM Lane V/C Ratio 0.04 - - 0.011 -
HCM Control Delay (s) 9.5 - - 7.6 -
HCM Lane LOS A - - A -
HCM 95th %tile Q(veh) 0.1 - - 0 -



HCM 6th TWSC 2040 Background
10: Palmer Avenue & Greg's Place PM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 1.9

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 10 115 110 10 30 20
Future Vol, veh/h 10 115 110 10 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 200 - - - 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 12 135 129 12 35 24
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 141 0 - 0 227 71
          Stage 1 - - - - 135 -
          Stage 2 - - - - 92 -
Critical Hdwy 4.14 - - - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy 2.22 - - - 3.52 3.32
Pot Cap-1 Maneuver 1440 - - - 741 977
          Stage 1 - - - - 877 -
          Stage 2 - - - - 921 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1440 - - - 735 977
Mov Cap-2 Maneuver - - - - 735 -
          Stage 1 - - - - 870 -
          Stage 2 - - - - 921 -
 

Approach EB WB SB
HCM Control Delay, s 0.6 0 9.8
HCM LOS A
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1440 - - - 816
HCM Lane V/C Ratio 0.008 - - - 0.072
HCM Control Delay (s) 7.5 - - - 9.8
HCM Lane LOS A - - - A
HCM 95th %tile Q(veh) 0 - - - 0.2



HCM 6th TWSC 2040 Background
11: Palmer Avenue & 8th Street PM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 5.5

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 95 65 80 50 60 115
Future Vol, veh/h 95 65 80 50 60 115
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 200 - - 200 0 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 75 75 75 75 75 75
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 127 87 107 67 80 153
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 174 0 - 0 405 54
          Stage 1 - - - - 107 -
          Stage 2 - - - - 298 -
Critical Hdwy 4.14 - - - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy 2.22 - - - 3.52 3.32
Pot Cap-1 Maneuver 1400 - - - 574 1002
          Stage 1 - - - - 906 -
          Stage 2 - - - - 727 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1400 - - - 522 1002
Mov Cap-2 Maneuver - - - - 533 -
          Stage 1 - - - - 824 -
          Stage 2 - - - - 727 -
 

Approach EB WB SB
HCM Control Delay, s 4.6 0 10.5
HCM LOS B
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1 SBLn2
Capacity (veh/h) 1400 - - - 533 1002
HCM Lane V/C Ratio 0.09 - - - 0.15 0.153
HCM Control Delay (s) 7.8 - - - 12.9 9.2
HCM Lane LOS A - - - B A
HCM 95th %tile Q(veh) 0.3 - - - 0.5 0.5



HCM 6th TWSC 2040 Total
1: Northwest Site Access & 38th Avenue AM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 3.3

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 43 4 10 32 10 30
Future Vol, veh/h 43 4 10 32 10 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 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 49 5 11 36 11 34
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 54 0 110 52
          Stage 1 - - - - 52 -
          Stage 2 - - - - 58 -
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 - - 1551 - 887 1016
          Stage 1 - - - - 970 -
          Stage 2 - - - - 965 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1551 - 881 1016
Mov Cap-2 Maneuver - - - - 881 -
          Stage 1 - - - - 963 -
          Stage 2 - - - - 965 -
 

Approach EB WB NB
HCM Control Delay, s 0 1.7 8.9
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 979 - - 1551 -
HCM Lane V/C Ratio 0.046 - - 0.007 -
HCM Control Delay (s) 8.9 - - 7.3 0
HCM Lane LOS A - - A A
HCM 95th %tile Q(veh) 0.1 - - 0 -



HCM 6th TWSC 2040 Total
2: Northeast Site Access & 38th Avenue AM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 2.1

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 73 1 8 38 3 26
Future Vol, veh/h 73 1 8 38 3 26
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 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 83 1 9 43 3 30
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 84 0 145 84
          Stage 1 - - - - 84 -
          Stage 2 - - - - 61 -
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 - - 1513 - 847 975
          Stage 1 - - - - 939 -
          Stage 2 - - - - 962 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1513 - 842 975
Mov Cap-2 Maneuver - - - - 842 -
          Stage 1 - - - - 933 -
          Stage 2 - - - - 962 -
 

Approach EB WB NB
HCM Control Delay, s 0 1.3 8.9
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 959 - - 1513 -
HCM Lane V/C Ratio 0.034 - - 0.006 -
HCM Control Delay (s) 8.9 - - 7.4 0
HCM Lane LOS A - - A A
HCM 95th %tile Q(veh) 0.1 - - 0 -



HCM 6th TWSC 2040 Total
3: Fire Station Access & 38th Avenue AM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 0.5

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 98 1 6 46 0 3
Future Vol, veh/h 98 1 6 46 0 3
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 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 111 1 7 52 0 3
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 112 0 178 112
          Stage 1 - - - - 112 -
          Stage 2 - - - - 66 -
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 - - 1478 - 812 941
          Stage 1 - - - - 913 -
          Stage 2 - - - - 957 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1478 - 808 941
Mov Cap-2 Maneuver - - - - 808 -
          Stage 1 - - - - 908 -
          Stage 2 - - - - 957 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.9 8.8
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 941 - - 1478 -
HCM Lane V/C Ratio 0.004 - - 0.005 -
HCM Control Delay (s) 8.8 - - 7.4 0
HCM Lane LOS A - - A A
HCM 95th %tile Q(veh) 0 - - 0 -



HCM 6th TWSC 2040 Total
4: Highway 79 & 38th Avenue AM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 2.7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 20 1 80 1 1 1 40 140 1 1 263 12
Future Vol, veh/h 20 1 80 1 1 1 40 140 1 1 263 12
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 - - - - - - 300 - - 50 - 0
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 88 88 88 88 88 88 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 23 1 91 1 1 1 45 159 1 1 299 14
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 471 551 299 604 565 80 313 0 0 160 0 0
          Stage 1 301 301 - 250 250 - - - - - - -
          Stage 2 170 250 - 354 315 - - - - - - -
Critical Hdwy 7.33 6.53 6.23 7.33 6.53 6.93 4.13 - - 4.13 - -
Critical Hdwy Stg 1 6.13 5.53 - 6.53 5.53 - - - - - - -
Critical Hdwy Stg 2 6.53 5.53 - 6.13 5.53 - - - - - - -
Follow-up Hdwy 3.519 4.019 3.319 3.519 4.019 3.319 2.219 - - 2.219 - -
Pot Cap-1 Maneuver 489 441 740 396 433 965 1246 - - 1418 - -
          Stage 1 707 664 - 733 699 - - - - - - -
          Stage 2 816 699 - 662 655 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 474 425 740 337 417 965 1246 - - 1418 - -
Mov Cap-2 Maneuver 474 425 - 337 417 - - - - - - -
          Stage 1 682 663 - 707 674 - - - - - - -
          Stage 2 784 674 - 579 654 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 11.6 12.7 1.8 0
HCM LOS B B
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1246 - - 662 469 1418 - -
HCM Lane V/C Ratio 0.036 - - 0.173 0.007 0.001 - -
HCM Control Delay (s) 8 - - 11.6 12.7 7.5 - -
HCM Lane LOS A - - B B A - -
HCM 95th %tile Q(veh) 0.1 - - 0.6 0 0 - -



HCM 6th TWSC 2040 Total
5: Highway 79 & East Site Access AM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 1.6

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 5 70 24 176 341 2
Future Vol, veh/h 5 70 24 176 341 2
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 - 300 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 6 80 27 200 388 2
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 543 195 390 0 - 0
          Stage 1 389 - - - - -
          Stage 2 154 - - - - -
Critical Hdwy 6.84 6.94 4.14 - - -
Critical Hdwy Stg 1 5.84 - - - - -
Critical Hdwy Stg 2 5.84 - - - - -
Follow-up Hdwy 3.52 3.32 2.22 - - -
Pot Cap-1 Maneuver 470 814 1165 - - -
          Stage 1 654 - - - - -
          Stage 2 858 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 459 814 1165 - - -
Mov Cap-2 Maneuver 459 - - - - -
          Stage 1 639 - - - - -
          Stage 2 858 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 10.2 1 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1165 - 774 - -
HCM Lane V/C Ratio 0.023 - 0.11 - -
HCM Control Delay (s) 8.2 - 10.2 - -
HCM Lane LOS A - B - -
HCM 95th %tile Q(veh) 0.1 - 0.4 - -



HCM 6th TWSC 2040 Total
6: Highway 79 & Palmer Avenue/Old Victory Road AM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 5.4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 62 13 155 15 12 11 125 126 15 14 298 100
Future Vol, veh/h 62 13 155 15 12 11 125 126 15 14 298 100
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length 150 - - 150 - - 300 - 300 300 - 300
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 67 14 168 16 13 12 136 137 16 15 324 109
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 701 779 162 608 872 69 433 0 0 153 0 0
          Stage 1 354 354 - 409 409 - - - - - - -
          Stage 2 347 425 - 199 463 - - - - - - -
Critical Hdwy 7.54 6.54 6.94 7.54 6.54 6.94 4.14 - - 4.14 - -
Critical Hdwy Stg 1 6.54 5.54 - 6.54 5.54 - - - - - - -
Critical Hdwy Stg 2 6.54 5.54 - 6.54 5.54 - - - - - - -
Follow-up Hdwy 3.52 4.02 3.32 3.52 4.02 3.32 2.22 - - 2.22 - -
Pot Cap-1 Maneuver 325 326 854 380 287 980 1123 - - 1425 - -
          Stage 1 636 629 - 590 594 - - - - - - -
          Stage 2 642 585 - 784 562 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 278 283 854 264 249 980 1123 - - 1425 - -
Mov Cap-2 Maneuver 278 283 - 264 249 - - - - - - -
          Stage 1 559 622 - 519 522 - - - - - - -
          Stage 2 543 514 - 609 556 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 14.3 16.7 4.1 0.3
HCM LOS B C
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2WBLn1WBLn2 SBL SBT SBR
Capacity (veh/h) 1123 - - 278 739 264 387 1425 - -
HCM Lane V/C Ratio 0.121 - - 0.242 0.247 0.062 0.065 0.011 - -
HCM Control Delay (s) 8.6 - - 22 11.5 19.5 14.9 7.6 - -
HCM Lane LOS A - - C B C B A - -
HCM 95th %tile Q(veh) 0.4 - - 0.9 1 0.2 0.2 0 - -



2040 TotalHCM 6th TWSC
8: Southeast Site Access & Palmer Avenue AM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 2.5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 9 164 15 15 195 26 15 0 15 51 0 16
Future Vol, veh/h 9 164 15 15 195 26 15 0 15 51 0 16
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 300 - 300 300 - 300 - - - - - -
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 10 178 16 16 212 28 16 0 16 55 0 17

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 240 0 0 194 0 0 336 470 89 353 458 106
          Stage 1 - - - - - - 198 198 - 244 244 -
          Stage 2 - - - - - - 138 272 - 109 214 -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 6.54 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 5.54 -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 5.54 -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 4.02 3.32
Pot Cap-1 Maneuver 1324 - - 1377 - - 594 490 951 577 498 928
          Stage 1 - - - - - - 785 736 - 738 703 -
          Stage 2 - - - - - - 851 683 - 885 724 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1324 - - 1377 - - 574 480 951 559 488 928
Mov Cap-2 Maneuver - - - - - - 574 480 - 559 488 -
          Stage 1 - - - - - - 779 730 - 732 695 -
          Stage 2 - - - - - - 825 675 - 863 718 -

Approach EB WB NB SB
HCM Control Delay, s 0.4 0.5 10.3 11.6
HCM LOS B B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 716 1324 - - 1377 - - 618
HCM Lane V/C Ratio 0.046 0.007 - - 0.012 - - 0.118
HCM Control Delay (s) 10.3 7.7 - - 7.6 - - 11.6
HCM Lane LOS B A - - A - - B
HCM 95th %tile Q(veh) 0.1 0 - - 0 - - 0.4



HCM 6th TWSC 2040 Total
9: Palmer Avenue & Middle Commercial Access AM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 0.6

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 9 175 208 19 12 5
Future Vol, veh/h 9 175 208 19 12 5
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 300 - - 300 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 10 190 226 21 13 5
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 247 0 - 0 341 113
          Stage 1 - - - - 226 -
          Stage 2 - - - - 115 -
Critical Hdwy 4.14 - - - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy 2.22 - - - 3.52 3.32
Pot Cap-1 Maneuver 1316 - - - 629 918
          Stage 1 - - - - 790 -
          Stage 2 - - - - 897 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1316 - - - 624 918
Mov Cap-2 Maneuver - - - - 624 -
          Stage 1 - - - - 784 -
          Stage 2 - - - - 897 -
 

Approach EB WB SB
HCM Control Delay, s 0.4 0 10.4
HCM LOS B
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1316 - - - 689
HCM Lane V/C Ratio 0.007 - - - 0.027
HCM Control Delay (s) 7.8 - - - 10.4
HCM Lane LOS A - - - B
HCM 95th %tile Q(veh) 0 - - - 0.1



HCM 6th TWSC 2040 Total
10: Palmer Avenue & Greg's Place AM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 3.2

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 41 137 190 23 46 77
Future Vol, veh/h 41 137 190 23 46 77
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 300 - - 300 0 100
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 80 80 80 80 80 80
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 51 171 238 29 58 96
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 267 0 - 0 426 119
          Stage 1 - - - - 238 -
          Stage 2 - - - - 188 -
Critical Hdwy 4.14 - - - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy 2.22 - - - 3.52 3.32
Pot Cap-1 Maneuver 1294 - - - 557 910
          Stage 1 - - - - 779 -
          Stage 2 - - - - 825 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1294 - - - 535 910
Mov Cap-2 Maneuver - - - - 535 -
          Stage 1 - - - - 749 -
          Stage 2 - - - - 825 -
 

Approach EB WB SB
HCM Control Delay, s 1.8 0 10.6
HCM LOS B
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1 SBLn2
Capacity (veh/h) 1294 - - - 535 910
HCM Lane V/C Ratio 0.04 - - - 0.107 0.106
HCM Control Delay (s) 7.9 - - - 12.5 9.4
HCM Lane LOS A - - - B A
HCM 95th %tile Q(veh) 0.1 - - - 0.4 0.4



HCM 6th TWSC 2040 Total
11: Palmer Avenue & 8th Street AM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 6.4

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 175 108 167 100 70 120
Future Vol, veh/h 175 108 167 100 70 120
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 300 - - 300 0 100
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 70 70 70 70 70 70
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 250 154 239 143 100 171
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 382 0 - 0 816 120
          Stage 1 - - - - 239 -
          Stage 2 - - - - 577 -
Critical Hdwy 4.14 - - - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy 2.22 - - - 3.52 3.32
Pot Cap-1 Maneuver 1173 - - - 315 909
          Stage 1 - - - - 778 -
          Stage 2 - - - - 525 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1173 - - - 248 909
Mov Cap-2 Maneuver - - - - 249 -
          Stage 1 - - - - 612 -
          Stage 2 - - - - 525 -
 

Approach EB WB SB
HCM Control Delay, s 5.5 0 16.9
HCM LOS C
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1 SBLn2
Capacity (veh/h) 1173 - - - 249 909
HCM Lane V/C Ratio 0.213 - - - 0.402 0.189
HCM Control Delay (s) 8.9 - - - 28.8 9.9
HCM Lane LOS A - - - D A
HCM 95th %tile Q(veh) 0.8 - - - 1.8 0.7



HCM 6th TWSC 2040 Total
1: Northwest Site Access & 38th Avenue PM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 3.3

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 44 14 33 32 10 19
Future Vol, veh/h 44 14 33 32 10 19
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 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 50 16 38 36 11 22
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 66 0 170 58
          Stage 1 - - - - 58 -
          Stage 2 - - - - 112 -
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 - - 1536 - 820 1008
          Stage 1 - - - - 965 -
          Stage 2 - - - - 913 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1536 - 800 1008
Mov Cap-2 Maneuver - - - - 800 -
          Stage 1 - - - - 941 -
          Stage 2 - - - - 913 -
 

Approach EB WB NB
HCM Control Delay, s 0 3.8 9
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 925 - - 1536 -
HCM Lane V/C Ratio 0.036 - - 0.024 -
HCM Control Delay (s) 9 - - 7.4 0
HCM Lane LOS A - - A A
HCM 95th %tile Q(veh) 0.1 - - 0.1 -



HCM 6th TWSC 2040 Total
2: Northeast Site Access & 38th Avenue PM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 2

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 60 3 26 63 2 15
Future Vol, veh/h 60 3 26 63 2 15
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 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 68 3 30 72 2 17
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 71 0 202 70
          Stage 1 - - - - 70 -
          Stage 2 - - - - 132 -
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 - - 1529 - 787 993
          Stage 1 - - - - 953 -
          Stage 2 - - - - 894 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1529 - 771 993
Mov Cap-2 Maneuver - - - - 771 -
          Stage 1 - - - - 934 -
          Stage 2 - - - - 894 -
 

Approach EB WB NB
HCM Control Delay, s 0 2.2 8.8
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 960 - - 1529 -
HCM Lane V/C Ratio 0.02 - - 0.019 -
HCM Control Delay (s) 8.8 - - 7.4 0
HCM Lane LOS A - - A A
HCM 95th %tile Q(veh) 0.1 - - 0.1 -



HCM 6th TWSC 2040 Total
3: Fire Station Access & 38th Avenue PM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 0.5

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 76 0 3 89 1 6
Future Vol, veh/h 76 0 3 89 1 6
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 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 86 0 3 101 1 7
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 86 0 193 86
          Stage 1 - - - - 86 -
          Stage 2 - - - - 107 -
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 - 796 973
          Stage 1 - - - - 937 -
          Stage 2 - - - - 917 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1510 - 794 973
Mov Cap-2 Maneuver - - - - 794 -
          Stage 1 - - - - 935 -
          Stage 2 - - - - 917 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.2 8.9
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 943 - - 1510 -
HCM Lane V/C Ratio 0.008 - - 0.002 -
HCM Control Delay (s) 8.9 - - 7.4 0
HCM Lane LOS A - - A A
HCM 95th %tile Q(veh) 0 - - 0 -



HCM 6th TWSC 2040 Total
4: Highway 79 & 38th Avenue PM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 2.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 13 1 69 1 1 1 71 292 1 1 228 21
Future Vol, veh/h 13 1 69 1 1 1 71 292 1 1 228 21
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 - - - - - - 300 - - 50 - 1000
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 88 88 88 88 88 88 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 15 1 78 1 1 1 81 332 1 1 259 24
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 590 756 259 808 780 167 283 0 0 333 0 0
          Stage 1 261 261 - 495 495 - - - - - - -
          Stage 2 329 495 - 313 285 - - - - - - -
Critical Hdwy 7.33 6.53 6.23 7.33 6.53 6.93 4.13 - - 4.13 - -
Critical Hdwy Stg 1 6.13 5.53 - 6.53 5.53 - - - - - - -
Critical Hdwy Stg 2 6.53 5.53 - 6.13 5.53 - - - - - - -
Follow-up Hdwy 3.519 4.019 3.319 3.519 4.019 3.319 2.219 - - 2.219 - -
Pot Cap-1 Maneuver 405 337 779 286 326 849 1278 - - 1225 - -
          Stage 1 743 692 - 526 545 - - - - - - -
          Stage 2 659 545 - 697 675 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 384 315 779 244 305 849 1278 - - 1225 - -
Mov Cap-2 Maneuver 384 315 - 244 305 - - - - - - -
          Stage 1 696 691 - 493 511 - - - - - - -
          Stage 2 615 511 - 625 674 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 11.4 15.4 1.6 0
HCM LOS B C
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1278 - - 661 351 1225 - -
HCM Lane V/C Ratio 0.063 - - 0.143 0.01 0.001 - -
HCM Control Delay (s) 8 - - 11.4 15.4 7.9 - -
HCM Lane LOS A - - B C A - -
HCM 95th %tile Q(veh) 0.2 - - 0.5 0 0 - -



HCM 6th TWSC 2040 Total
5: Highway 79 & East Site Access PM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 1.5

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 3 47 79 360 292 5
Future Vol, veh/h 3 47 79 360 292 5
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 - 1000 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 3 53 90 409 332 6
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 720 169 338 0 - 0
          Stage 1 335 - - - - -
          Stage 2 385 - - - - -
Critical Hdwy 6.84 6.94 4.14 - - -
Critical Hdwy Stg 1 5.84 - - - - -
Critical Hdwy Stg 2 5.84 - - - - -
Follow-up Hdwy 3.52 3.32 2.22 - - -
Pot Cap-1 Maneuver 363 845 1218 - - -
          Stage 1 697 - - - - -
          Stage 2 657 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 336 845 1218 - - -
Mov Cap-2 Maneuver 336 - - - - -
          Stage 1 645 - - - - -
          Stage 2 657 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 10 1.6 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1218 - 775 - -
HCM Lane V/C Ratio 0.074 - 0.073 - -
HCM Control Delay (s) 8.2 0.2 10 - -
HCM Lane LOS A A B - -
HCM 95th %tile Q(veh) 0.2 - 0.2 - -



HCM 6th TWSC 2040 Total
6: Highway 79 & Palmer Avenue/Old Victory Road PM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 10

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 124 14 181 15 15 14 191 300 15 13 224 101
Future Vol, veh/h 124 14 181 15 15 14 191 300 15 13 224 101
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length 150 - - 150 - - 300 - 300 300 - 300
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 135 15 197 16 16 15 208 326 16 14 243 110
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 858 1029 122 899 1123 163 353 0 0 342 0 0
          Stage 1 271 271 - 742 742 - - - - - - -
          Stage 2 587 758 - 157 381 - - - - - - -
Critical Hdwy 7.54 6.54 6.94 7.54 6.54 6.94 4.14 - - 4.14 - -
Critical Hdwy Stg 1 6.54 5.54 - 6.54 5.54 - - - - - - -
Critical Hdwy Stg 2 6.54 5.54 - 6.54 5.54 - - - - - - -
Follow-up Hdwy 3.52 4.02 3.32 3.52 4.02 3.32 2.22 - - 2.22 - -
Pot Cap-1 Maneuver 251 232 906 234 204 853 1202 - - 1214 - -
          Stage 1 712 684 - 374 420 - - - - - - -
          Stage 2 463 413 - 829 612 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 197 190 906 148 167 853 1202 - - 1214 - -
Mov Cap-2 Maneuver 197 190 - 148 167 - - - - - - -
          Stage 1 589 676 - 309 347 - - - - - - -
          Stage 2 358 342 - 627 605 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 29 24.1 3.3 0.3
HCM LOS D C
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2WBLn1WBLn2 SBL SBT SBR
Capacity (veh/h) 1202 - - 197 713 148 273 1214 - -
HCM Lane V/C Ratio 0.173 - - 0.684 0.297 0.11 0.115 0.012 - -
HCM Control Delay (s) 8.6 - - 55.5 12.2 32.3 19.9 8 - -
HCM Lane LOS A - - F B D C A - -
HCM 95th %tile Q(veh) 0.6 - - 4.2 1.2 0.4 0.4 0 - -



2040 TotalHCM 6th TWSC
8: Southeast Site Access & Palmer Avenue PM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 2.8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 29 233 15 15 205 88 15 0 15 72 0 24
Future Vol, veh/h 29 233 15 15 205 88 15 0 15 72 0 24
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 300 - 300 300 - 300 - - - - - -
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 32 253 16 16 223 96 16 0 16 78 0 26

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 319 0 0 269 0 0 461 668 127 446 588 112
          Stage 1 - - - - - - 317 317 - 255 255 -
          Stage 2 - - - - - - 144 351 - 191 333 -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 6.54 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 5.54 -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 5.54 -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 4.02 3.32
Pot Cap-1 Maneuver 1238 - - 1292 - - 484 378 900 496 420 920
          Stage 1 - - - - - - 669 653 - 727 695 -
          Stage 2 - - - - - - 844 631 - 792 642 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1238 - - 1292 - - 457 364 900 473 404 920
Mov Cap-2 Maneuver - - - - - - 457 364 - 473 404 -
          Stage 1 - - - - - - 652 636 - 708 687 -
          Stage 2 - - - - - - 810 623 - 758 625 -

Approach EB WB NB SB
HCM Control Delay, s 0.8 0.4 11.3 13.3
HCM LOS B B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 606 1238 - - 1292 - - 538
HCM Lane V/C Ratio 0.054 0.025 - - 0.013 - - 0.194
HCM Control Delay (s) 11.3 8 - - 7.8 - - 13.3
HCM Lane LOS B A - - A - - B
HCM 95th %tile Q(veh) 0.2 0.1 - - 0 - - 0.7



HCM 6th TWSC 2040 Total
9: Palmer Avenue & Middle Commercial Access PM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 2.2

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 27 212 184 59 64 29
Future Vol, veh/h 27 212 184 59 64 29
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 300 - - 300 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 29 230 200 64 70 32
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 264 0 - 0 373 100
          Stage 1 - - - - 200 -
          Stage 2 - - - - 173 -
Critical Hdwy 4.14 - - - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy 2.22 - - - 3.52 3.32
Pot Cap-1 Maneuver 1297 - - - 601 936
          Stage 1 - - - - 814 -
          Stage 2 - - - - 840 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1297 - - - 588 936
Mov Cap-2 Maneuver - - - - 588 -
          Stage 1 - - - - 796 -
          Stage 2 - - - - 840 -
 

Approach EB WB SB
HCM Control Delay, s 0.9 0 11.4
HCM LOS B
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1297 - - - 665
HCM Lane V/C Ratio 0.023 - - - 0.152
HCM Control Delay (s) 7.8 - - - 11.4
HCM Lane LOS A - - - B
HCM 95th %tile Q(veh) 0.1 - - - 0.5



HCM 6th TWSC 2040 Total
10: Palmer Avenue & Greg's Place PM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 3.8

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 94 179 163 50 61 76
Future Vol, veh/h 94 179 163 50 61 76
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 300 - - 300 0 100
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 111 211 192 59 72 89
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 251 0 - 0 520 96
          Stage 1 - - - - 192 -
          Stage 2 - - - - 328 -
Critical Hdwy 4.14 - - - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy 2.22 - - - 3.52 3.32
Pot Cap-1 Maneuver 1311 - - - 486 942
          Stage 1 - - - - 822 -
          Stage 2 - - - - 702 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1311 - - - 445 942
Mov Cap-2 Maneuver - - - - 445 -
          Stage 1 - - - - 752 -
          Stage 2 - - - - 702 -
 

Approach EB WB SB
HCM Control Delay, s 2.8 0 11.6
HCM LOS B
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1 SBLn2
Capacity (veh/h) 1311 - - - 445 942
HCM Lane V/C Ratio 0.084 - - - 0.161 0.095
HCM Control Delay (s) 8 - - - 14.6 9.2
HCM Lane LOS A - - - B A
HCM 95th %tile Q(veh) 0.3 - - - 0.6 0.3



HCM 6th TWSC 2040 Total
11: Palmer Avenue & 8th Street PM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 4.2

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 95 160 189 50 60 115
Future Vol, veh/h 95 160 189 50 60 115
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 300 - - 300 0 100
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 75 75 75 75 75 75
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 127 213 252 67 80 153

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 319 0 - 0 613 126
          Stage 1 - - - - 252 -
          Stage 2 - - - - 361 -
Critical Hdwy 4.14 - - - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy 2.22 - - - 3.52 3.32
Pot Cap-1 Maneuver 1238 - - - 424 901
          Stage 1 - - - - 767 -
          Stage 2 - - - - 676 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1238 - - - 380 901
Mov Cap-2 Maneuver - - - - 447 -
          Stage 1 - - - - 688 -
          Stage 2 - - - - 676 -

Approach EB WB SB
HCM Control Delay, s 3.1 0 11.5
HCM LOS B

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1 SBLn2
Capacity (veh/h) 1238 - - - 447 901
HCM Lane V/C Ratio 0.102 - - - 0.179 0.17
HCM Control Delay (s) 8.2 - - - 14.8 9.8
HCM Lane LOS A - - - B A
HCM 95th %tile Q(veh) 0.3 - - - 0.6 0.6
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Direction Zone District Land Use

North A-3 in Adams County Agricultural

East P – Public, R-2 – Mid Density Residential Vacant

South R-2 – Mid Density Residential Vacant

West R-2 – Mid Density Residential Vacant
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Town of Bennett Land Use Application Form 
TO BE COMPLETED BY APPLICANT 

Application 
Type: 

Other __________________________ 

Primary Contact Name: 

Name of Firm: 

Address: 

City: State: Zip: Phone: 

Email: 

Owner Name: 

Address: 

City: State: Zip: Phone: 

Email: 

Mineral Estate Holder/Lease: 

Name of Firm: 

Address: 

City: State: Zip: Phone: 

Parcel#: Subdivision Name: 

Site Address: 

Nearest Major Intersection: 

Legal Description: 

Current Zoning: Proposed # lots/units: 
Total Acreage: Gross Floor Area: 
Proposed Gross Densities (du/ac): 
Additional Notes: 

All Submittal Requirements must accompany this application.  All applicable fees must be paid at the 
time of application. Any extraordinary cost incurred by the Town of Bennett in reviewing and 
processing this application is the responsibility of the applicant.  

An executed cost agreement must be attached to this application pursuant to Sec. 16-1-325 of the 
Bennett Municipal Code. 

I understand this is an application only, it must be approved by the Town, and any required building 
permits must be obtained before the property can be used in accordance with the request. I hereby 
acknowledge all of the above information is correct. 

Applicant’s Signature: ___________ Date: _______ 



 

kimley-horn.com 1125 17th Street, Suite 1400, Denver, CO 80202 303 228 2300 

 

Bennett Ranch 
Bennett, Colorado | Phase 1 SF-A Sketch Plan Application 
April 6, 2021 
 

Statement of Intent          
 
The subject property is located along the south western corner of East 38th Avenue and Appaloosa 
Drive. Situated northeast of Bennett High School and Bennett Middle School, this proposed 
neighborhood will provide a collection of townhomes within walking distance to the schools and 
nearby amenities within the Town of Bennett.   
 
It is intended that the Bennett Ranch Townhomes be a well-connected neighborhood of single-family 
attached residences with a series of trail connections which tie into a proposed centralized 
Community Park to the south. The site is approximately 8.9 acres and is planned for a total of 84 
single-family attached homes (townhomes). The townhomes have a typical lot size of 30-feet wide by 
96-feet in depth with a building footprint of 25-feet wide by 50-feet in length. The townhomes will be a 
series of four attached units (four-plex) with a required parking ratio of 2 spaces per unit and a 
provided parking ratio of 2.7 spaces per unit. The subject property is planned in accordance to the R-
2 (Mid-Density Residential) Zone District. The proposed neighborhood will focus on providing quality 
common areas, landscape buffers, and trail corridors. Landscaping will be incorporated along all 
perimeter streets as well as enhanced entryways to accentuate the “front door” of the neighborhood. 
Most notably, a landscape buffer will be provided along East 38th Avenue to offer a physical and 
visual barrier between vehicular traffic and residences.   
 
Primary vehicular access to the neighborhood will be from Bennett Ranch Boulevard and Appaloosa 
Drive with proposed alley access from Mustang Drive. Internal alleys and local drives will provide 
access to residences and the centralized guest parking area.  
 
Community design elements include open space/trail corridors, vehicular and pedestrian scaled 
lighting, and street furniture to contribute to providing a high-quality neighborhood experience. The 
trail corridors will provide access to a proposed Community Park to the south as well as connecting 
the neighborhood to nearby public amenities including Bennett High School and Bennett Middle 
School. Pedestrian and bicycle access will be provided along the internal street connections to help 
link neighborhood amenities to other developed areas within the Town.  
 
 
The intent of the architecture within Bennett Ranch is to provide a variety of quality housing options, 
colors, and architectural designs to complement the surrounding neighborhoods while avoiding 
monotony throughout the neighborhood. The homes shall relate to the street and open spaces while 
maintaining a sense of seclusion.  
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SKETCH PLAN
BENNETT  RANCH

A PARCEL OF LAND LOCATED IN THE EAST ONE-HALF OF SECTION 27, TOWNSHIP 3 SOUTH, RANGE 63 WEST OF

THE SIXTH PRINCIPAL MERIDIAN, TOWN OF BENNETT, COUNTY OF ADAMS, STATE OF COLORADO

173.36 ACRES TOTAL

LEGAL DESCRIPTION

SIGNATURE BLOCKS
Rocky Ridge Civil

Engineering
420 21st Avenue, #101
Longmont, CO 80501

303-651-6626

A PARCEL OF LAND LOCATED IN THE EAST ONE-HALF OF SECTION 27, TOWNSHIP 3

SOUTH, RANGE 63 WEST OF THE SIXTH PRINCIPAL MERIDIAN, BEING MORE

PARTICULARLY DESCRIBED AS FOLLOWS:

COMMENCING AT THE NORTH ONE-QUARTER CORNER OF SAID SECTION 27;

THENCE SOUTH 00°06'50" WEST ALONG THE WESTERLY LINE OF THE NORTHEAST

QUARTER OF SAID SECTION 27 A DISTANCE OF 300.00 FEET TO THE POINT OF

BEGINNING;

THENCE [NORTH] 89°59'44" EAST ALONG A LINE 30.00 FEET SOUTHERLY AND

PARALLEL WITH THE NORTHERLY LINE OF SAID NORTHEAST QUARTER A DISTANCE

OF 2,611.31 FEET;

THENCE SOUTH 00°03'01" WEST ALONG A LINE 30.00 FEET WESTERLY OF AND

PARALLEL WITH THE EASTERLY LINE OF SAID NORTHEAST QUARTER A DISTANCE OF

2,505.12 FEET;

THENCE SOUTH 09°30'45" WEST ALONG A LINE NON-TANGENT WITH THE FOLLOWING

DESCRIBED CURVE A DISTANCE OF 60.83 FEET;

THENCE SOUTHWESTERLY ALONG THE ARC OF A CURVE TO THE RIGHT HAVING A

CENTRAL ANGLE OF 92°25'42", A RADIUS OF 1,122.50 FEET, A CHORD BEARING OF

SOUTH 46°15'52" WEST A DISTANCE OF 1,620.74 FEET, AND AN ARC LENGTH OF

1,810.79 FEET;

THENCE NORTH 87°31'17" WEST ALONG A LINE TANGENT WITH THE LAST DESCRIBED

CURVE A DISTANCE OF 414.05 FEET TO THE EASTERLY LINE OF THE PARCEL OF

LAND DESCRIBED IN BOOK 2500 AT PAGE 570, ADAMS COUNTY CLERK AND

RECORDER'S OFFICE;

THENCE THE FOLLOWING TWO (2) COURSES ALONG SAID PARCEL OF LAND IN BOOK

2400 AT PAGE 570;

1)  NORTH 00°07'36" EAST A DISTANCE OF 1,719.74 FEET;

2)  THENCE SOUTH 89°52'41" WEST A DISTANCE OF 1,022.04 FEET TO THE

WESTERLY LINE OF SAID NORTHEAST QUARTER;

THENCE NORTH 00°06'50" EAST ALONG SAID WESTERLY LINE A DISTANCE OF 1,950.32

FEET TO THE POINT OF BEGINNING.

AREA

(ACRES)

% OF

TOTAL

AREA

DWELLING

UNITS

SINGLE FAMILY DETACHED

RESIDENTIAL LOTS

62.07 35.8 416

R-2 SINGLE FAMILY ATTACHED 18.86 10.8 226

SCHOOL 17.59 10.2

FIRE STATION 1.85 1.1

WATER TANK 1.87 1.1

COMMERCIAL 7.36 4.2

DETENTION 9.98 5.8

PARK 16.68 9.6

OPEN SPACE 7.51 4.3

RIGHT-OF-WAY 29.59 17.1

TOTAL 173.36 100 642

LAND SUMMARY CHART

TRACT

AREA

(ACRES)

USE OWNER MAINTENANCE

DEDICATION

CREDIT

(ACRES)

DEDICATION

NO CREDIT

(ACRES)

A 2.72 OPEN SPACE HOA HOA 2.72

B 0.18 OPEN SPACE HOA HOA 0.18

C 0.06 OPEN SPACE HOA HOA 0.06

D 0.10 OPEN SPACE HOA HOA 0.10

E 0.15 OPEN SPACE HOA HOA 0.15

F 1.32 PARK HOA HOA 1.32

G 0.25 OPEN SPACE HOA HOA 0.25

H 1.16 OPEN SPACE HOA HOA 1.16

I 0.12 OPEN SPACE HOA HOA 0.12

J 0.81 OPEN SPACE HOA HOA 0.81

K 0.15 OPEN SPACE HOA HOA 0.15

L 0.22 OPEN SPACE HOA HOA 0.22

M 0.16 OPEN SPACE HOA HOA 0.16

N 0.29 OPEN SPACE HOA HOA 0.29

O 15.36 PARK HOA HOA 15.36

P 0.86 OPEN SPACE HOA HOA 0.86

Q 0.28 OPEN SPACE HOA HOA 0.28

R 1.47 DETENTION HOA HOA 1.47

S 2.58 DETENTION HOA HOA 2.58

T 9.19 SFA RESIDENTIAL HOA HOA 9.19

U 7.36 COMMERCIAL HOA HOA 7.36

V 5.93 DETENTION HOA HOA 5.93

W 17.59 SCHOOL TOWN TOWN 17.59

X 9.67 SFA RESIDENTIAL HOA HOA 9.67

Y 1.87 WATER TANK HOA HOA 1.87

Z 1.85 FIRE STATION HOA HOA 1.85

TOTAL 45.50 36.20

TRACT SUMMARY CHART
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  TERRAMAX, INC. 
 

 CONSULTING   ◊   ENGINEERING 
 

 
 

Engineering Review Memo 
 
 
To: Stephen Hebert, AICP, Bennett Planning & Economic Development Manager 
From: Dan Giroux, PE, Engineering Consultant to the Town  
Date: Monday, June 7, 2021 
Case: Bennett Ranch North R-3 Townhomes Sketch Plan 
 Town of Bennett Land Use Case 21.12 
Subject: Engineering Review 
 

 
Per the request of the Town of Bennett, Terramax, Inc. has reviewed the application materials 
for the proposed Bennett Ranch North R-3 Townhomes Sketch Plan. This review does not 
relieve the applicant from meeting the Town’s requirement that the development comply with 
all Town Codes and Standards.  
 
I have the following comments to offer on this Case and the submittal materials:  
 
Water Distribution System 
• 8-inch interior water mains are proposed and desired for fire protection.  
• As proposed, the water mains and fire hydrants would be eligible to be accepted as public 

improvements, for dedication to, ownership & maintenance by the Town.  
• Final fire hydrant layout to be confirmed through ensuing development applications.  
• Water main v sanitary sewer main layout and offsets in alleys to be confirmed through 

ensuing development applications.  
• If storm sewer or other utility needs are not shown in the alleys, the Town may 

request the water & sanitary sewer mains to shift slightly towards center to increase 
building offsets.  

• Water main v sanitary sewer main orientation may be adjusted for consistent side of 
alley through the development, or to minimize crossings.  

• Additional looping versus dead-end north & northeast water main end treatments 
will be reviewed through ensuing development applications. 

• The Town will have water system capability, including fire flows, to serve this proposed 
Sketch Plan development via the pending Bennett Ranch Filing 1 public improvements. 

 
Sanitary Sewer System 
• 8-inch interior sanitary sewer mains are proposed and desired.  
• As proposed, the sanitary sewer mains and manholes would be eligible to be accepted as 

public improvements, for dedication to, ownership & maintenance by the Town.  
• Final manhole layout to be confirmed through ensuing development applications.  

• All sanitary sewer main alignment change points will require a manhole.  
• Same comment regarding water main v sanitary sewer main layout and offsets. 



Bennett Ranch North R-3 Townhomes Sketch Plan 
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• The Town will have sanitary sewer collection system capability to serve this proposed 
Sketch Plan development via the Bennett Ranch Filing 1 public improvements. 

 
Access 
• Local street radii to be confirmed with BWFR with appropriate fire truck turn overlay 

templates through ensuing development applications.  
• The Town has of recent practice NOT accepted alleys as public improvements, for Town 

ownership and maintenance, but has accepted alleys with appropriate easement for 
emergency (including fire) access, and maintenance access for Town utilities.  

• Alley ownership and maintenance has remained with a Metro District and/or Owners 
Association.  

 
Stormwater Management 
• The Filing 1 stormwater management pond will have adequate capacity for this 

development.  
• The Filing 1 stormwater collection system has been planned and designed for adequate 

capacity for this development.  
• The internal site stormwater collection, routing and overflow systems will be reviewed 

through ensuing development applications.  
• Public v private improvement eligibility for the interior stormwater system is dependent 

upon access/easement provided, improvement extents, design, sizing & specifications, and 
particularly, implications regarding protection of public improvements, including streets and 
utilities.   

• With appropriate stormwater management provided through final development design, the 
Town will have the capability to serve this property for the proposed Sketch Plan via the 
Bennett Ranch Filing 1 public improvements.  

 
Steve, this concludes my engineering review of the application and supporting submittal 
materials for the proposed Bennett Ranch North R-3 Townhomes Sketch Plan by the applicant. 
Please let me know if you have any questions, or require additional information pertaining to 
the submitted information, or my review.  
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1 

 

To:  Steve Hebert, AICP, Bennett Planning & Economic Development Manager 

From:  Gabrielle Renner, PE PTOE RSP1 

 Town Traffic Engineer  

Date: 6/3/2021 

Re: Bennett Ranch Phase 1 North Parcel Townhomes Sketch Plan – Traffic Submitted Comments 

 

The sketch plan for Bennett Ranch Phase 1 – North Parcel Townhomes submitted on May 13, 2021 
was reviewed and the following traffic related comments have been provided by the Town Traffic 
Engineer.  
 

• The 2018 Traffic Impact Analysis (TIA) completed by LSC Transportation Consultants, Inc for 
Bennett Ranch has been accepted as sufficient traffic analysis for the Phase I Townhomes 
parcel. 
 

• The Statement of Intent indicates a parking ratio of 2.7 spaces per unit was provided and the 
site plan indicates 2.6 spaces per unit. Please clarify and update documents.  

 

• The parking ratio should not include on-street parking unless it is shown to see how the 
parking will be designated. With four alley connections along the local street, there is a 
concern about intersection sight distance in relation to the on-street parking. 

 

• The trail connection that goes to the intersection of Buckskin Avenue and Bennett Ranch 
Boulevard should be incorporated with the traffic control and pedestrian crosswalk at that 
location.  

 

• The trail connection at Mustang Drive will need pedestrian facilities to cross Mustang Drive 
safely.  

 

• The local street cross-section meets the Town of Bennett’s Type A (local street with attached 
sidewalk).  
 



 

 

Region 1 Traffic – Permits Unit 
2829 W. Howard Place – Second Floor 
Denver, CO 80204 

 

MEMORANDUM 

To:  Steve Hebert and Sara Aragon   

From:  Marilyn Cross, CDOT Region 1 Access Manager 

Date:  June 5, 2021 

Subject: CDOT Referral Comments for Bennett Ranch North R‐3 Townhome Sketch Plan 

 

Bennett Ranch North R‐3 Townhomes is located south of E. 38th Ave, approximately 600 feet west of 

the E. 38th Ave/CO Highway 79 intersection.  The Sketch plan is a concept plan to create 84 single family 

attached (townhome) lots on 8.9 acres. 

Traffic from this site is accounted for in the 2018 Traffic Impact Study.  CDOT is currently processing an 

Access Permit for improvements needed to 38th Avenue and SH 79 intersection for the traffic generated 

by Bennett Ranch.   







District Office: 303-644-3572 Fax: 303-644-3401 

355 4th Street, Bennett, CO 80102 

Email: LifeSafety@BennettFireRescue.org 
“Striving to Preserve Life and Property” 

 

 
June 3rd, 2021 
 
Steve Hebert 
Town Planner 
Town of Bennett 
Re:  Bennett Ranch North R-3 Townhomes Sketch Plan – 21.12 
 
Planner Hebert, 
 
 In regards to the submission for Bennett Ranch North R-3 Townhomes Sketch Plan – 21.12, Bennett-Watkins 
Fire Rescue (BWFR) has the following comments and considerations: 

 

 The developer shall confer with Bennett Fire Protection District and ensure that the proposed development 
conforms to adopted (IFC) fire code standards. 

 

 The developer shall ensure the proposed municipal water systems pertaining to hydrant distribution fire 
suppression  is adequate to protect the proposed development as well as meet design expectations of both 
the Town of Bennett as well as Bennett-Watkins Fire Rescue. Considerations for design requirement shall 
include adopted codes and standards as well as ISO distribution and fire flow requirements. 

 

 The applicant will be required to submit a separate site overview and fire hydrant model 
exhibit demonstrating the placement and distances of all fire hydrants throughout the 
development directly to the Fire District. This model will be reviewed for IFC Appendix C 
compliance. Separate fees and submission for this review are required directly with the Fire 
District. 

 

 It is recommended that the developer work directly with Bennett-Watkins Fire Rescue, ISO, and Town of 
Bennett Staff to provide and review information pertaining to the needed fire flows for the proposed 
development. This information should be vetted against International Fire Code Requirements as well as ISO 
requirements. It is also likely that this information will also be required by the Town to include for hydraulic 
system modeling. 
 

 Fire hydrant installation shall conforming to the painting and color coding system outlined in NFPA 291. The 
developer/install contactor is responsible for ensuring all hydrants are painted conforming to the 
TOB/BWFR standards. 

 

 Areas of the development that include wildland-urban interface, greenbelts, or other open space 
areas are of particular concern for the Fire District. BWFR is interested in working with the 
developer to ensure that adequate access is provided to these areas should there be a need for 
vehicle access for wildfire suppression. As each development is unique, it is recommended that the 
developer work directly with BWFR to examine these interface areas and determine what access 
and service needs exist. 

 

 Development access requirements are based on the adopted fire code applicable to the 
development. Two BWFR approved access points are required after the 30th dwelling unit is 



constructed. These access points are required to follow the remoteness guidelines, they shall be 
placed a distance apart equal to not less than one half of the length of the maximum overall 
diagonal dimension of the lot or area to be served, measured in a straight line between accesses. 
The only exception to this requirement is if all dwelling units are constructed with approved 
automatic sprinkler systems and approved by BWFR.  

 

 The proposed attached development sketch plan shows streets/alleys that may include on-street 
parking. BWFR is requesting that the developer provide a modeling exhibit based on fire apparatus 
design criteria showing adequate widths and turning radius. 
 

 BWFR will incur unmet capital costs associated with new development. To address the needs of this 
unmet capital cost, BWFR has partnered with the Town to enact a development fee policy which 
establishes fees due for all new types of development. It is likely that fees will apply to the new 
proposed development. If the developer has additional questions or concerns regarding Fire District 
development fees or policies, they can contact the District Office at 303-644-3572. 
 

Thank You 

 
Caleb J. Connor 
Fire Marshal 
Life Safety Division 
Bennett-Watkins Fire Rescue 
303-644-3572 - Headquarters / 720-893-7672 - Direct 
www.BennettFireRescue.org 

 

http://www.bennettfirerescue.org/
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LSC TRANSPORTATION CONSULTANTS, INC.

1889 York Street
Denver, CO 80206

(303) 333-1105
FAX (303) 333-1107

E-mail: lsc@lscdenver.com

December 7, 2018

Mr. Michael Blumenthal
Bennett Ranch, LLC
17 Beacon Hill Lane
Greenwood Village, CO 80111

Re: Bennett Ranch 
Traffic Impact Analysis 
Bennett, CO
LSC #181140

Dear Mr. Blumenthal:

In response to your request, LSC Transportation Consultants, Inc. has prepared this traffic
impact analysis for the proposed Bennett Ranch development. As shown on Figure 1, the site
is located south of E. 38th Avenue and west of SH 79 (Kiowa-Bennett Road) in Bennett, Colo-
rado.

REPORT CONTENTS

The report contains the following: the existing roadway and traffic conditions in the vicinity of
the site including the lane geometries, traffic controls, posted speed limits, etc.; the existing
weekday peak-hour traffic volumes; the existing daily traffic volumes in the area; the typical
weekday site-generated traffic volume projections for the site; the assignment of the projected
traffic volumes to the area roadways; the projected long-term background and resulting total
traffic volumes on the area roadways; the site’s projected traffic impacts; and any recommended
roadway improvements to mitigate the site’s traffic impacts.

LAND USE AND ACCESS

The site is proposed to include about 416 single-family dwelling units, about 231 multi-family
dwelling units, a 17.68-acre area to be dedicated to the school district, a 15.36-acre park, a
20,000 square-foot fire station, and about 99,600 square feet of retail space. Full movement
access points are proposed to E. 38th Avenue and SH 79 (Kiowa-Bennett Road or Palmer
Avenue) as shown in the conceptual site plan in Figure 2.

ROADWAY AND TRAFFIC CONDITIONS

Area Roadways

The major roadways in the site’s vicinity are shown on Figure 1 and are described below. 
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• SH 79 (Kiowa-Bennett Road and/or Palmer Avenue) is a north-south, two-lane state
highway east of the site. South of E. 38th Avenue, it is classified by CDOT as NR-B (Non-
Rural Arterial) and as R-B (Rural Highway) north of E. 38th Avenue. The intersection with
E. 38th Avenue is stop-sign controlled. The posted speed limit in the vicinity of the site
transitions from 35 to 65 mph as the roadway moves from urban to rural. The 2013
SH 79-Kiowa Bennett Corridor PEL Study (SH 79 PEL) shows SH 79 being realigned in the
future between the site and I-70. The portion south of the site (Palmer Avenue) will likely
be turned over to the Town of Bennett with the primary alignment headed south to cross
E. Colfax Avenue. Both roadways are assumed to be four-lane roadways adjacent to the
site by 2040. All full movement access proposed to SH 79 is consistent with the August,
2018 SH 79 Access Control Plan by SM Rocha, LLC.

• E. 38th Avenue is an east-west, two-lane gravel collector roadway north of the site. The
intersection with SH 79 is stop-sign controlled. No speed limit is posted in the vicinity of
the site.

Existing Traffic Conditions

Figure 3 shows the existing lane geometries, traffic controls, posted speed limits, and traffic
volumes in the site’s vicinity on a typical weekday. The weekday peak-hour traffic volumes and
daily traffic counts are from the attached traffic counts conducted by Counter Measures in
September and November, 2018.

2023 and 2040 Background Traffic

Figure 4 shows the estimated 2023 background traffic and Figure 5 shows the estimated 2040
background traffic based on an annual growth rate of 2.3 percent on SH 79 at E. 38th Avenue
per the SH 79 PEL.

Existing, 2023, and 2040 Background Levels of Service

Level of service (LOS) is a quantitative measure of the level of congestion or delay at an inter-
section. Level of service is indicated on a scale from “A” to “F.” LOS A is indicative of little
congestion or delay and LOS F is indicative of a high level of congestion or delay. Attached are
specific level of service definitions for unsignalized intersections.

The intersections in Figures 3, 4, and 5 were analyzed as appropriate to determine the existing,
2023, and 2040 background levels of service using Synchro. Table 1 shows the level of service
analysis results. The level of service reports are attached.

C SH 79 (Kiowa-Bennett Road)/E. 38th Avenue: All movements at this unsignalized inter-
section currently operate at LOS “A” during both morning and afternoon peak-hours and
are expected to operate at LOS “B” or better through 2040.

C SH 79 (Palmer Avenue)/Old Victory Road: All movements at this unsignalized inter-
section currently operate at LOS “B” or better during both morning and afternoon peak-
hours and are expected to do so through 2023. This intersection is expected to be recon-
figured by 2040.
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C SH 79 (Kiowa-Bennett Road)/Old Victory Road/Palmer Avenue: All movements at this
future unsignalized intersection are expected to operate at LOS “B” or better through 2040.

C SH 79 (Palmer Avenue)/Greg’s Place: All movements at this unsignalized intersection
currently operate at LOS “B” or better during both morning and afternoon peak-hours and
are expected to do so through 2040.

C SH 79 (Palmer Avenue)/8th Street: All movements at this unsignalized intersection cur-
rently operate at LOS “C” or better during both morning and afternoon peak-hours and are
expected to operate at LOS “D” or better through 2040.

TRIP GENERATION

Table 2 shows the estimated average weekday, morning peak-hour, and afternoon peak-hour
trip generation for the proposed site based on the rates from Trip Generation, 10th Edition, 2017
by the Institute of Transportation Engineers (ITE) for the proposed land use.

The site is projected to generate about 8,147 primary vehicle-trips on the average weekday, with
about half entering and half exiting during a 24-hour period. During the morning peak-hour,
which generally occurs for one hour between 6:30 and 8:30 a.m., about 167 vehicles would
enter and about 351 vehicles would exit the site. During the afternoon peak-hour, which
generally occurs for one hour between 4:00 and 6:00 p.m., about 526 vehicles would enter and
about 405 vehicles would exit. This assumes 34 percent of the shopping center land use trips
are pass-by trips.

TRIP DISTRIBUTION

Figure 6 shows the estimated 2023 and 2040 directional distribution of the site-generated
traffic volumes on the area roadways. The estimates were based on the location of the site with
respect to the regional population, employment, and activity centers; and the site’s proposed
land use.

TRIP ASSIGNMENT

Figure 7a shows the estimated 2023 primary site-generated traffic volumes based on the 2023
directional distribution percentages (from Figure 6) and the primary trip generation estimate
(from Table 2).

Figure 7b shows the estimated 2040 primary site-generated traffic volumes based on the 2040
directional distribution percentages (from Figure 6) and the primary trip generation estimate
(from Table 2).

Figures 8a and 8b show the estimated 2023 and 2040 pass-by site-generated traffic volumes.

2023 AND 2040 TOTAL TRAFFIC

Figure 9 shows the 2023 total traffic which is the sum of 2040 background traffic volumes
(from Figure 4) and the 2023 site-generated traffic volumes (from Figures 7a and 8a). Figure 9
also shows the recommended 2023 lane geometry and traffic control.
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Figure 10 shows the 2040 total traffic which is the sum of 2040 background traffic volumes
(from Figure 5) and the 2040 site-generated traffic volumes (from Figures 7b and 8b). Figure 10
also shows the recommended 2040 lane geometry and traffic control.

PROJECTED LEVELS OF SERVICE

The intersections in Figures 9 and 10 were analyzed to determine the 2023 and 2040 total
levels of service. Table 1 shows the level of service analysis results. The level of service reports
are attached.

• E. 38th Avenue/Northwest Site Access: All movements at this future unsignalized inter-
section are expected to operate at LOS “A” during both morning and afternoon peak-hours
through 2040.

• E. 38th Avenue/Northeast Site Access: All movements at this future unsignalized inter-
section are expected to operate at LOS “A” during both morning and afternoon peak-hours
through 2040.

• E. 38th Avenue/Fire Station Access: All movements at this future unsignalized intersec-
tion are expected to operate at LOS “A” during both morning and afternoon peak-hours
through 2040.

C SH 79 (Kiowa-Bennett Road)/E. 38th Avenue: All movements at this unsignalized inter-
section are expected to operate at LOS “C” or better during both morning and afternoon
peak-hours through 2040.

C SH 79 (Kiowa-Bennett Road)/East Site Access: All movements at this future unsigna-
lized intersection are expected to operate at LOS “B” or better during both morning and
afternoon peak-hours through 2040.

C SH 79 (Kiowa-Bennett Road)/Old Victory Road: All movements at this unsignalized
intersection are expected to operate at LOS “B” or better during both morning and after-
noon peak-hours through 2023. This intersection is expected to be reconfigured by 2040.

C SH 79 (Kiowa-Bennett Road)/Old Victory Road/Palmer Avenue: All movements at this
future unsignalized intersection are expected to operate at LOS “D” or better during both
morning and afternoon peak-hours through 2040 with the exception of the eastbound left-
turn movement which is expected to operate at LOS “F” in the 2040 afternoon peak-hour.

C Palmer Avenue/Southeast Site Access: All movements at this future unsignalized inter-
section are expected to operate at LOS “B” or better during both morning and afternoon
peak-hours through 2040.

C SH 79 (Kiowa-Bennett Road)/RIRO Commercial Access: All movements at this unsigna-
lized intersection are expected to operate at LOS “B” or better during both morning and
afternoon peak-hours through 2023 while Palmer Avenue remains under CDOT juris-
diction.
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C SH 79 (Kiowa-Bennett Road)/Full Movement Commercial Access: All movements at
this future unsignalized intersection are expected to operate at LOS “B” or better during
both morning and afternoon peak-hours in 2040 after Palmer Avenue transitions from
CDOT to Town jurisdiction.

C SH 79 (Kiowa-Bennett Road)/Gregs Place: All movements at this unsignalized inter-
section are expected to operate at LOS “C” or better during both morning and afternoon
peak-hours through 2040 with the following exception: The southbound left-turn move-
ment will likely operate at LOS “E” during the 2023 afternoon peak-hour prior to SH 79
being relocated away from the Palmer Avenue alignment.

C SH 79 (Kiowa-Bennett Road)/8th Street: All movements at this unsignalized intersection
are expected to operate at LOS “D” or better during both morning and afternoon peak-
hours through 2040 with the following exception: The southbound left-turn movement will
likely operate at LOS “E” during both peak-hours prior to SH 79 being relocated away from
the Palmer Avenue alignment.

TRAFFIC SIGNAL WARRANT ANALYSIS

Figure 11 shows the 2040 background and total traffic volumes from Figures 5 and 10 for the
SH 79/Old Victory Road/Palmer Avenue intersection plotted on a four-hour traffic signal war-
rant chart. It shows a traffic signal will likely be warranted by 2040.

CONCLUSIONS AND RECOMMENDATIONS

Trip Generation

1. The site is projected to generate about 8,147 primary vehicle-trips on the average weekday,
with about half entering and half exiting during a 24-hour period. During the morning
peak-hour, about 167 vehicles would enter and about 351 vehicles would exit the site.
During the afternoon peak-hour, about 526 vehicles would enter and about 405 vehicles
would exit. This assumes 34 percent of the shopping center trips are pass-by trips.

Projected Levels of Service

2. All movements at the intersections analyzed are expected to operate at LOS “D” or better
during both morning and afternoon peak-hours through 2040 with the following excep-
tions: The southbound left-turn movements from Gregs Place and 8th Street to SH 79
(Palmer Avenue) could operate at LOS “E” by 2023 prior to SH 79 being relocated away
from the Palmer Avenue alignment. The eastbound left-turn movement from Palmer
Avenue to realigned SH 79 could operate at LOS “F” in the 2040 afternoon peak-hour.
Traffic signal control or a left-turn acceleration lane may be needed by 2040.

Conclusions

3. The impact of the Bennett Ranch development can be accommodated by the existing road-
way network with the following recommended improvements. 





Table 1 (Page 1 of 2)
Intersection Levels of Service Analysis

Bennett Ranch
Bennett, CO

LSC #181140; December, 2018

2040204020232023
Total TrafficBackground TrafficTotal TrafficBackground TrafficExisting Traffic

Level ofLevel ofLevel ofLevel ofLevel ofLevel ofLevel ofLevel ofLevel ofLevel of 
ServiceServiceServiceServiceServiceServiceServiceServiceServiceServiceTraffic  

PMAMPMAMPMAMPMAMPMAMControlIntersection Location

TWSCE. 38th Avenue/Northwest Site Access
AA----AA--------NB Approach
AA----AA--------WB Approach

9.08.9----8.98.7--------Critical Movement Delay 

TWSCE. 38th Avenue/Northeast Site Access
AA----AA--------NB Approach
AA----AA--------WB Approach

8.88.9----8.78.7--------Critical Movement Delay 

TWSCE. 38th Avenue/Fire Station Access
AA----AA--------NB Approach
AA----AA--------WB Approach

8.98.8----8.68.7--------Critical Movement Delay 

TWSCSH 79/E. 38th Avenue
------------AAAANB Approach
AAAAAA--------NB Left
BBBBBBBBAAEB Approach
CBBBBBBBAAWB Approach
------------AAAASB Approach
AAAAAA--------SB Left

15.412.712.711.612.411.011.110.49.19.4Critical Movement Delay 

TWSCSH 79/East Site Access
AA----AA--------NB Left
BB----BB--------EB Approach

10.010.2----10.110.1--------Critical Movement Delay 

TWSCSH 79 (Palmer Avenue)/Old Victory Road
--------BBBBBBWB Approach
--------AAAAAASB Approach
--------13.111.611.510.610.710.5Critical Movement Delay 



Table 1 (Page 2 of 2)
Intersection Levels of Service Analysis

Bennett Ranch
Bennett, CO

LSC #181140; December, 2018

2040204020232023
Total TrafficBackground TrafficTotal TrafficBackground TrafficExisting Traffic

Level ofLevel ofLevel ofLevel ofLevel ofLevel ofLevel ofLevel ofLevel ofLevel of 
ServiceServiceServiceServiceServiceServiceServiceServiceServiceServiceTraffic  

PMAMPMAMPMAMPMAMPMAMControlIntersection Location

TWSCSH 79/Old Victory Rd./Palmer Ave.
AAAA------------NB Left
FCBB------------EB Left
BBBB------------EB Through/Right
DCBB------------WB Left
CBBB------------WB Through/Right
AAAA------------SB Left

55.522.014.414.4------------Critical Movement Delay 

TWSCPalmer Avenue/Southeast Site Access
BBAA------------NB Approach
AA----AA--------EB Left
AAAA------------WB Left
BB----BB--------SB Approach

13.311.69.59.613.310.7--------Critical Movement Delay 

TWSCPalmer Avenue/Commercial Access
AA----------------RIRO in 2023EB Left
BB----BB--------Full Move-SB Right

11.410.4----10.410.2--------ment in 2040Critical Movement Delay 

TWSCPalmer Avenue/Greg's Place
AAAAAAAAAAEB Approach or Left
----AB----BBBBSB Approach
BB----EC--------SB Left
AA----BB--------SB Right

14.612.59.810.244.216.711.110.810.310.5Critical Movement Delay 

TWSCPalmer Avenue/8th Street
AAAAABAAAAEB Approach or Left
BDBDEEBDCCSB Left
AAAABCBBBBSB Right

14.828.812.926.543.846.414.726.315.923.0Critical Movement Delay 



Table 2
ESTIMATED TRAFFIC GENERATION

Bennett Ranch
Bennett, CO

LSC #181140; December 2018

Vehicle-Trips GeneratedTrip Generation Rates (1)  Traffic
PM Peak-HourAM Peak-HourAveragePM Peak-HourAM Peak-HourAverageAnalysis

OutInOutInWeekdayOutInOutInWeekdayQuantityTrip Generating CategoryZone

437365221,1040.3660.6240.5550.1859.44DU (3)117Single-Family Housing (2)A
244141128490.2070.3530.3540.1067.32DU116Multi-Family Housing (4)B

7337480.3410.1390.1390.3412.40KSF (6)20Fire Station (5)C
00000----------Acres17.68Dedication to School District (7)D
00000----------Acres15.36Park (8)E

386457199720.3660.6240.5550.1859.44DU103Single-Family HousingF
356053189060.3660.6240.5550.1859.44DU96Single-Family HousingG
376255199440.3660.6240.5550.1859.44DU100Single-Family HousingH
244141128420.2070.3530.3540.1067.32DU115Multifamily HousingI

19718236583,7601.9811.8290.3570.58337.75KSF99.6Shopping Center (9)J

4055263511679,425Total =

646416161,278Passby Trips (10) =

3414623351518,147Primary Trips =

Notes:
Source: Trip Generation, Institute of Transportation Engineers, 10th Edition, 2017.(1)
ITE Land Use No. 210 - Single-Family Detached Housing(2)
DU = Dwelling Unit(3)
ITE Land Use No. 220 - Multifamily Housing (Low-Rise)(4)
ITE Land Use No. 575 - Fire and Rescue Station; weekday average was assumed to be 5x the PM Peak and AM Peak is the reverse of the PM Peak(5)
KSF = 1,000 square feet(6)
Land to be dedicated to the School District to add to the overall campus to the west of the site. This estimate may need to be updated once the proposed(7)
use for the school site is more defined.
Public Park(8)
ITE Land Use No. 820 - Shopping Center; a FAR of 0.30 was assumed on 7.62 acres.(9)
A passby trip rate of 34 percent was assumed for the shopping center use.(10)





















































LEVEL OF SERVICE DEFINITIONS
From Highway Capacity Manual, Transportation Research Board, 2010

UNSIGNALIZED INTERSECTION LEVEL OF SERVICE (LOS) 
Applicable to Two-Way Stop Control, All-Way Stop Control, and Roundabouts

LOS

Average
Vehicle Control

Delay Operational Characteristics

A <10 seconds Normally, vehicles on the stop-controlled approach only have to
wait up to 10 seconds before being able to clear the intersection. 
Left-turning vehicles on the uncontrolled street do not have to wait
to make their turn.

B 10 to 15
seconds

Vehicles on the stop-controlled approach will experience delays
before being able to clear the intersection. The delay could be up
to 15 seconds. Left-turning vehicles on the uncontrolled street
may have to wait to make their turn.

C 15 to 25
seconds

Vehicles on the stop-controlled approach can expect delays in the
range of 15 to 25 seconds before clearing the intersection. 
Motorists may begin to take chances due to the long delays,
thereby posing a safety risk to through traffic. Left-turning vehicles
on the uncontrolled street will now be required to wait to make
their turn causing a queue to be created in the turn lane.

D 25 to 35
seconds

This is the point at which a traffic signal may be warranted for this
intersection. The delays for the stop-controlled intersection are not
considered to be excessive. The length of the queue may begin to
block other public and private access points.

E 35 to 50
seconds

The delays for all critical traffic movements are considered to be
unacceptable. The length of the queues for the stop-controlled
approaches as well as the left-turn movements are extremely long. 
There is a high probability that this intersection will meet traffic
signal warrants. The ability to install a traffic signal is affected by
the location of other existing traffic signals. Consideration may be
given to restricting the accesses by eliminating the left-turn move-
ments from and to the stop-controlled approach.

F >50 seconds The delay for the critical traffic movements are probably in excess
of 100 seconds. The length of the queues are extremely long.
Motorists are selecting alternative routes due to the long delays.
The only remedy for these long delays is installing a traffic signal
or restricting the accesses. The potential for accidents at this inter-
section are extremely high due to motorist taking more risky
chances. If the median permits, motorists begin making two-stage
left-turns.



HCM 6th TWSC Existing
4: Highway 79 & 38th Avenue AM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 0.5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 1 0 8 0 0 0 5 80 0 0 156 1
Future Vol, veh/h 1 0 8 0 0 0 5 80 0 0 156 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 - - - - - - - - - - - -
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 1 0 9 0 0 0 6 94 0 0 184 1
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 291 291 185 295 291 94 185 0 0 94 0 0
          Stage 1 185 185 - 106 106 - - - - - - -
          Stage 2 106 106 - 189 185 - - - - - - -
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 661 619 857 657 619 963 1390 - - 1500 - -
          Stage 1 817 747 - 900 807 - - - - - - -
          Stage 2 900 807 - 813 747 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 658 616 857 647 616 963 1390 - - 1500 - -
Mov Cap-2 Maneuver 658 616 - 647 616 - - - - - - -
          Stage 1 813 747 - 896 803 - - - - - - -
          Stage 2 896 803 - 804 747 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 9.4 0 0.4 0
HCM LOS A A
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1390 - - 829 - 1500 - -
HCM Lane V/C Ratio 0.004 - - 0.013 - - - -
HCM Control Delay (s) 7.6 0 - 9.4 0 0 - -
HCM Lane LOS A A - A A A - -
HCM 95th %tile Q(veh) 0 - - 0 - 0 - -



HCM 6th TWSC Existing
9: Palmer Avenue & Old Victory Road AM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 0.4

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 10 0 85 5 3 185
Future Vol, veh/h 10 0 85 5 3 185
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length - - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 84 84 84 84 84 84
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 12 0 101 6 4 220
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 332 104 0 0 107 0
          Stage 1 104 - - - - -
          Stage 2 228 - - - - -
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 663 951 - - 1484 -
          Stage 1 920 - - - - -
          Stage 2 810 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 661 951 - - 1484 -
Mov Cap-2 Maneuver 661 - - - - -
          Stage 1 917 - - - - -
          Stage 2 810 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 10.5 0 0.1
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 661 1484 -
HCM Lane V/C Ratio - - 0.018 0.002 -
HCM Control Delay (s) - - 10.5 7.4 0
HCM Lane LOS - - B A A
HCM 95th %tile Q(veh) - - 0.1 0 -



HCM 6th TWSC Existing
18: Palmer Avenue & Greg's Place AM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 0.8

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 8 78 190 4 12 4
Future Vol, veh/h 8 78 190 4 12 4
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 82 82 82 82 82 82
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 10 95 232 5 15 5
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 237 0 - 0 350 235
          Stage 1 - - - - 235 -
          Stage 2 - - - - 115 -
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 1330 - - - 647 804
          Stage 1 - - - - 804 -
          Stage 2 - - - - 910 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1330 - - - 642 804
Mov Cap-2 Maneuver - - - - 642 -
          Stage 1 - - - - 798 -
          Stage 2 - - - - 910 -
 

Approach EB WB SB
HCM Control Delay, s 0.7 0 10.5
HCM LOS B
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1330 - - - 676
HCM Lane V/C Ratio 0.007 - - - 0.029
HCM Control Delay (s) 7.7 0 - - 10.5
HCM Lane LOS A A - - B
HCM 95th %tile Q(veh) 0 - - - 0.1



HCM 6th TWSC Existing
21: Palmer Avenue & 8th Street AM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 6

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 196 73 140 50 14 154
Future Vol, veh/h 196 73 140 50 14 154
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 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 67 67 67 67 67 67
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 293 109 209 75 21 230
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 284 0 - 0 942 247
          Stage 1 - - - - 247 -
          Stage 2 - - - - 695 -
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 1278 - - - 292 792
          Stage 1 - - - - 794 -
          Stage 2 - - - - 495 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1278 - - - 221 792
Mov Cap-2 Maneuver - - - - 221 -
          Stage 1 - - - - 600 -
          Stage 2 - - - - 495 -
 

Approach EB WB SB
HCM Control Delay, s 6.3 0 12.4
HCM LOS B
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1 SBLn2
Capacity (veh/h) 1278 - - - 221 792
HCM Lane V/C Ratio 0.229 - - - 0.095 0.29
HCM Control Delay (s) 8.7 0 - - 23 11.4
HCM Lane LOS A A - - C B
HCM 95th %tile Q(veh) 0.9 - - - 0.3 1.2



HCM 6th TWSC Existing
4: Highway 79 & 38th Avenue PM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 0.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 0 0 7 0 0 0 3 175 0 0 132 4
Future Vol, veh/h 0 0 7 0 0 0 3 175 0 0 132 4
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 - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 82 82 82 82 82 82 82 82 82 82 82 82
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 0 0 9 0 0 0 4 213 0 0 161 5
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 385 385 164 389 387 213 166 0 0 213 0 0
          Stage 1 164 164 - 221 221 - - - - - - -
          Stage 2 221 221 - 168 166 - - - - - - -
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 573 549 881 570 547 827 1412 - - 1357 - -
          Stage 1 838 762 - 781 720 - - - - - - -
          Stage 2 781 720 - 834 761 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 572 547 881 563 545 827 1412 - - 1357 - -
Mov Cap-2 Maneuver 572 547 - 563 545 - - - - - - -
          Stage 1 835 762 - 779 718 - - - - - - -
          Stage 2 779 718 - 826 761 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 9.1 0 0.1 0
HCM LOS A A
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1412 - - 881 - 1357 - -
HCM Lane V/C Ratio 0.003 - - 0.01 - - - -
HCM Control Delay (s) 7.6 0 - 9.1 0 0 - -
HCM Lane LOS A A - A A A - -
HCM 95th %tile Q(veh) 0 - - 0 - 0 - -



HCM 6th TWSC Existing
7: Palmer Avenue & Old Victory Road PM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 0.6

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 15 0 185 20 3 105
Future Vol, veh/h 15 0 185 20 3 105
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 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 17 0 210 23 3 119
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 347 222 0 0 233 0
          Stage 1 222 - - - - -
          Stage 2 125 - - - - -
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 650 818 - - 1335 -
          Stage 1 815 - - - - -
          Stage 2 901 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 649 818 - - 1335 -
Mov Cap-2 Maneuver 649 - - - - -
          Stage 1 813 - - - - -
          Stage 2 901 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 10.7 0 0.2
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 649 1335 -
HCM Lane V/C Ratio - - 0.026 0.003 -
HCM Control Delay (s) - - 10.7 7.7 0
HCM Lane LOS - - B A A
HCM 95th %tile Q(veh) - - 0.1 0 -



HCM 6th TWSC Existing
10: Palmer Avenue & Greg's Place PM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 1.1

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 6 185 117 4 22 12
Future Vol, veh/h 6 185 117 4 22 12
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 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 7 210 133 5 25 14
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 138 0 - 0 360 136
          Stage 1 - - - - 136 -
          Stage 2 - - - - 224 -
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 1446 - - - 639 913
          Stage 1 - - - - 890 -
          Stage 2 - - - - 813 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1446 - - - 636 913
Mov Cap-2 Maneuver - - - - 636 -
          Stage 1 - - - - 886 -
          Stage 2 - - - - 813 -
 

Approach EB WB SB
HCM Control Delay, s 0.2 0 10.3
HCM LOS B
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1446 - - - 712
HCM Lane V/C Ratio 0.005 - - - 0.054
HCM Control Delay (s) 7.5 0 - - 10.3
HCM Lane LOS A A - - B
HCM 95th %tile Q(veh) 0 - - - 0.2



HCM 6th TWSC Existing
11: Palmer Avenue & 8th Street PM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 4.5

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 111 171 113 16 20 136
Future Vol, veh/h 111 171 113 16 20 136
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 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 74 74 74 74 74 74
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 150 231 153 22 27 184
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 175 0 - 0 695 164
          Stage 1 - - - - 164 -
          Stage 2 - - - - 531 -
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 1401 - - - 408 881
          Stage 1 - - - - 865 -
          Stage 2 - - - - 590 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1401 - - - 358 881
Mov Cap-2 Maneuver - - - - 358 -
          Stage 1 - - - - 759 -
          Stage 2 - - - - 590 -
 

Approach EB WB SB
HCM Control Delay, s 3.1 0 10.9
HCM LOS B
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1 SBLn2
Capacity (veh/h) 1401 - - - 358 881
HCM Lane V/C Ratio 0.107 - - - 0.075 0.209
HCM Control Delay (s) 7.9 0 - - 15.9 10.2
HCM Lane LOS A A - - C B
HCM 95th %tile Q(veh) 0.4 - - - 0.2 0.8



HCM 6th TWSC 2023 Background
4: Highway 79 & 38th Avenue AM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 1.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 10 1 15 1 1 1 10 90 1 1 175 5
Future Vol, veh/h 10 1 15 1 1 1 10 90 1 1 175 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 - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 88 88 88 88 88 88 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 11 1 17 1 1 1 11 102 1 1 199 6
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 330 329 202 338 332 103 205 0 0 103 0 0
          Stage 1 204 204 - 125 125 - - - - - - -
          Stage 2 126 125 - 213 207 - - - - - - -
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 623 590 839 616 588 952 1366 - - 1489 - -
          Stage 1 798 733 - 879 792 - - - - - - -
          Stage 2 878 792 - 789 731 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 617 584 839 598 582 952 1366 - - 1489 - -
Mov Cap-2 Maneuver 617 584 - 598 582 - - - - - - -
          Stage 1 791 732 - 871 785 - - - - - - -
          Stage 2 868 785 - 771 730 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 10.2 10.4 0.8 0
HCM LOS B B
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1366 - - 726 676 1489 - -
HCM Lane V/C Ratio 0.008 - - 0.041 0.005 0.001 - -
HCM Control Delay (s) 7.7 0 - 10.2 10.4 7.4 0 -
HCM Lane LOS A A - B B A A -
HCM 95th %tile Q(veh) 0 - - 0.1 0 0 - -



HCM 6th TWSC 2023 Background
9: Palmer Avenue & Old Victory Road AM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 0.6

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 15 0 95 10 5 185
Future Vol, veh/h 15 0 95 10 5 185
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 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 17 0 108 11 6 210
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 336 114 0 0 119 0
          Stage 1 114 - - - - -
          Stage 2 222 - - - - -
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 659 939 - - 1469 -
          Stage 1 911 - - - - -
          Stage 2 815 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 656 939 - - 1469 -
Mov Cap-2 Maneuver 656 - - - - -
          Stage 1 906 - - - - -
          Stage 2 815 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 10.6 0 0.2
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 656 1469 -
HCM Lane V/C Ratio - - 0.026 0.004 -
HCM Control Delay (s) - - 10.6 7.5 0
HCM Lane LOS - - B A A
HCM 95th %tile Q(veh) - - 0.1 0 -



HCM 6th TWSC 2023 Background
18: Palmer Avenue & Greg's Place AM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 0.9

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 10 90 195 5 15 5
Future Vol, veh/h 10 90 195 5 15 5
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 80 80 80 80 80 80
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 13 113 244 6 19 6
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 250 0 - 0 386 247
          Stage 1 - - - - 247 -
          Stage 2 - - - - 139 -
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 1316 - - - 617 792
          Stage 1 - - - - 794 -
          Stage 2 - - - - 888 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1316 - - - 610 792
Mov Cap-2 Maneuver - - - - 610 -
          Stage 1 - - - - 785 -
          Stage 2 - - - - 888 -
 

Approach EB WB SB
HCM Control Delay, s 0.8 0 10.8
HCM LOS B
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1316 - - - 647
HCM Lane V/C Ratio 0.009 - - - 0.039
HCM Control Delay (s) 7.8 0 - - 10.8
HCM Lane LOS A A - - B
HCM 95th %tile Q(veh) 0 - - - 0.1



HCM 6th TWSC 2023 Background
21: Palmer Avenue & 8th Street AM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 5.9

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 200 85 145 55 15 160
Future Vol, veh/h 200 85 145 55 15 160
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 300 - - 300 0 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 70 70 70 70 70 70
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 286 121 207 79 21 229
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 286 0 - 0 900 207
          Stage 1 - - - - 207 -
          Stage 2 - - - - 693 -
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 1276 - - - 309 833
          Stage 1 - - - - 828 -
          Stage 2 - - - - 496 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1276 - - - 240 833
Mov Cap-2 Maneuver - - - - 190 -
          Stage 1 - - - - 643 -
          Stage 2 - - - - 496 -
 

Approach EB WB SB
HCM Control Delay, s 6.1 0 12.2
HCM LOS B
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1 SBLn2
Capacity (veh/h) 1276 - - - 190 833
HCM Lane V/C Ratio 0.224 - - - 0.113 0.274
HCM Control Delay (s) 8.6 - - - 26.3 10.9
HCM Lane LOS A - - - D B
HCM 95th %tile Q(veh) 0.9 - - - 0.4 1.1



HCM 6th TWSC 2023 Background
4: Highway 79 & 38th Avenue PM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 0.7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 5 1 15 1 1 1 5 195 1 1 150 10
Future Vol, veh/h 5 1 15 1 1 1 5 195 1 1 150 10
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 - - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 88 88 88 88 88 88 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 6 1 17 1 1 1 6 222 1 1 170 11
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 414 413 176 422 418 223 181 0 0 223 0 0
          Stage 1 178 178 - 235 235 - - - - - - -
          Stage 2 236 235 - 187 183 - - - - - - -
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 549 529 867 542 526 817 1394 - - 1346 - -
          Stage 1 824 752 - 768 710 - - - - - - -
          Stage 2 767 710 - 815 748 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 545 526 867 528 523 817 1394 - - 1346 - -
Mov Cap-2 Maneuver 545 526 - 528 523 - - - - - - -
          Stage 1 820 751 - 764 706 - - - - - - -
          Stage 2 761 706 - 797 747 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 10 11.1 0.2 0
HCM LOS B B
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1394 - - 740 596 1346 - -
HCM Lane V/C Ratio 0.004 - - 0.032 0.006 0.001 - -
HCM Control Delay (s) 7.6 0 - 10 11.1 7.7 0 -
HCM Lane LOS A A - B B A A -
HCM 95th %tile Q(veh) 0 - - 0.1 0 0 - -



HCM 6th TWSC 2023 Background
6: Palmer Avenue/Highway 79 & Old Victory Road PM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 0.1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 0 5 195 0 0 165
Future Vol, veh/h 0 5 195 0 0 165
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 - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 6 222 0 0 188
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All - 222 0 - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - 6.22 - - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - 3.318 - - - -
Pot Cap-1 Maneuver 0 818 - 0 0 -
          Stage 1 0 - - 0 0 -
          Stage 2 0 - - 0 0 -
Platoon blocked, % - -
Mov Cap-1 Maneuver - 818 - - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach WB NB SB
HCM Control Delay, s 9.4 0 0
HCM LOS A
 

Minor Lane/Major Mvmt NBTWBLn1 SBT
Capacity (veh/h) - 818 -
HCM Lane V/C Ratio - 0.007 -
HCM Control Delay (s) - 9.4 -
HCM Lane LOS - A -
HCM 95th %tile Q(veh) - 0 -



HCM 6th TWSC 2023 Background
7: Palmer Avenue & Old Victory Road PM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 0.6

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 20 0 195 25 5 160
Future Vol, veh/h 20 0 195 25 5 160
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length - - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 23 0 222 28 6 182
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 430 236 0 0 250 0
          Stage 1 236 - - - - -
          Stage 2 194 - - - - -
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 582 803 - - 1316 -
          Stage 1 803 - - - - -
          Stage 2 839 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 579 803 - - 1316 -
Mov Cap-2 Maneuver 579 - - - - -
          Stage 1 799 - - - - -
          Stage 2 839 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 11.5 0 0.2
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 579 1316 -
HCM Lane V/C Ratio - - 0.039 0.004 -
HCM Control Delay (s) - - 11.5 7.7 0
HCM Lane LOS - - B A A
HCM 95th %tile Q(veh) - - 0.1 0 -



HCM 6th TWSC 2023 Background
10: Palmer Avenue & Greg's Place PM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 1.2

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 7 195 175 5 25 15
Future Vol, veh/h 7 195 175 5 25 15
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 8 229 206 6 29 18
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 212 0 - 0 454 209
          Stage 1 - - - - 209 -
          Stage 2 - - - - 245 -
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 1358 - - - 564 831
          Stage 1 - - - - 826 -
          Stage 2 - - - - 796 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1358 - - - 560 831
Mov Cap-2 Maneuver - - - - 560 -
          Stage 1 - - - - 820 -
          Stage 2 - - - - 796 -
 

Approach EB WB SB
HCM Control Delay, s 0.3 0 11.1
HCM LOS B
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1358 - - - 638
HCM Lane V/C Ratio 0.006 - - - 0.074
HCM Control Delay (s) 7.7 0 - - 11.1
HCM Lane LOS A A - - B
HCM 95th %tile Q(veh) 0 - - - 0.2



HCM 6th TWSC 2023 Total
1: Northwest Site Access & 38th Avenue AM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 2.7

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 28 4 3 21 10 11
Future Vol, veh/h 28 4 3 21 10 11
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 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 32 5 3 24 11 13
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 37 0 65 35
          Stage 1 - - - - 35 -
          Stage 2 - - - - 30 -
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 - - 1574 - 941 1038
          Stage 1 - - - - 987 -
          Stage 2 - - - - 993 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1574 - 939 1038
Mov Cap-2 Maneuver - - - - 939 -
          Stage 1 - - - - 985 -
          Stage 2 - - - - 993 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.9 8.7
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 988 - - 1574 -
HCM Lane V/C Ratio 0.024 - - 0.002 -
HCM Control Delay (s) 8.7 - - 7.3 0
HCM Lane LOS A - - A A
HCM 95th %tile Q(veh) 0.1 - - 0 -



HCM 6th TWSC 2023 Total
2: Northeast Site Access & 38th Avenue AM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 3.4

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 38 1 9 22 3 29
Future Vol, veh/h 38 1 9 22 3 29
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 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 43 1 10 25 3 33
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 44 0 89 44
          Stage 1 - - - - 44 -
          Stage 2 - - - - 45 -
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 - - 1564 - 912 1026
          Stage 1 - - - - 978 -
          Stage 2 - - - - 977 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1564 - 907 1026
Mov Cap-2 Maneuver - - - - 907 -
          Stage 1 - - - - 972 -
          Stage 2 - - - - 977 -
 

Approach EB WB NB
HCM Control Delay, s 0 2.1 8.7
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 1014 - - 1564 -
HCM Lane V/C Ratio 0.036 - - 0.007 -
HCM Control Delay (s) 8.7 - - 7.3 0
HCM Lane LOS A - - A A
HCM 95th %tile Q(veh) 0.1 - - 0 -



HCM 6th TWSC 2023 Total
3: Fire Station Access & 38th Avenue AM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 0.7

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 66 0 7 31 0 3
Future Vol, veh/h 66 0 7 31 0 3
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 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 75 0 8 35 0 3
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 75 0 126 75
          Stage 1 - - - - 75 -
          Stage 2 - - - - 51 -
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 - - 1524 - 869 986
          Stage 1 - - - - 948 -
          Stage 2 - - - - 971 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1524 - 865 986
Mov Cap-2 Maneuver - - - - 865 -
          Stage 1 - - - - 943 -
          Stage 2 - - - - 971 -
 

Approach EB WB NB
HCM Control Delay, s 0 1.4 8.7
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 986 - - 1524 -
HCM Lane V/C Ratio 0.003 - - 0.005 -
HCM Control Delay (s) 8.7 - - 7.4 0
HCM Lane LOS A - - A A
HCM 95th %tile Q(veh) 0 - - 0 -



HCM 6th TWSC 2023 Total
4: Highway 79 & 38th Avenue AM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 2.6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 15 1 54 1 1 1 30 95 1 1 178 7
Future Vol, veh/h 15 1 54 1 1 1 30 95 1 1 178 7
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 - - - - - - 300 - - 50 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 88 88 88 88 88 88 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 17 1 61 1 1 1 34 108 1 1 202 8
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 386 385 206 416 389 109 210 0 0 109 0 0
          Stage 1 208 208 - 177 177 - - - - - - -
          Stage 2 178 177 - 239 212 - - - - - - -
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 573 549 835 547 546 945 1361 - - 1481 - -
          Stage 1 794 730 - 825 753 - - - - - - -
          Stage 2 824 753 - 764 727 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 560 535 835 496 532 945 1361 - - 1481 - -
Mov Cap-2 Maneuver 560 535 - 496 532 - - - - - - -
          Stage 1 774 729 - 804 734 - - - - - - -
          Stage 2 801 734 - 706 726 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 10.4 11 1.8 0
HCM LOS B B
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1361 - - 750 606 1481 - -
HCM Lane V/C Ratio 0.025 - - 0.106 0.006 0.001 - -
HCM Control Delay (s) 7.7 - - 10.4 11 7.4 - -
HCM Lane LOS A - - B B A - -
HCM 95th %tile Q(veh) 0.1 - - 0.4 0 0 - -



HCM 6th TWSC 2023 Total
5: Highway 79 & East Site Access AM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 1

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 5 27 9 120 230 2
Future Vol, veh/h 5 27 9 120 230 2
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 - 200 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 6 31 10 136 261 2
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 418 262 263 0 - 0
          Stage 1 262 - - - - -
          Stage 2 156 - - - - -
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 591 777 1301 - - -
          Stage 1 782 - - - - -
          Stage 2 872 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 586 777 1301 - - -
Mov Cap-2 Maneuver 586 - - - - -
          Stage 1 776 - - - - -
          Stage 2 872 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 10.1 0.5 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1301 - 739 - -
HCM Lane V/C Ratio 0.008 - 0.049 - -
HCM Control Delay (s) 7.8 - 10.1 - -
HCM Lane LOS A - B - -
HCM 95th %tile Q(veh) 0 - 0.2 - -



HCM 6th TWSC 2023 Total
7: Palmer Avenue & Old Victory Road AM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 0.7

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 17 0 123 13 9 248
Future Vol, veh/h 17 0 123 13 9 248
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length - - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 19 0 140 15 10 282
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 450 148 0 0 155 0
          Stage 1 148 - - - - -
          Stage 2 302 - - - - -
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 567 899 - - 1425 -
          Stage 1 880 - - - - -
          Stage 2 750 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 562 899 - - 1425 -
Mov Cap-2 Maneuver 562 - - - - -
          Stage 1 873 - - - - -
          Stage 2 750 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 11.6 0 0.3
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 562 1425 -
HCM Lane V/C Ratio - - 0.034 0.007 -
HCM Control Delay (s) - - 11.6 7.5 0
HCM Lane LOS - - B A A
HCM 95th %tile Q(veh) - - 0.1 0 -



HCM 6th TWSC 2023 Total
8: Palmer Avenue & Southeast Site Access AM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 1.7

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 34 126 260 5 9 41
Future Vol, veh/h 34 126 260 5 9 41
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 200 - - 200 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 39 143 295 6 10 47
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 301 0 - 0 516 295
          Stage 1 - - - - 295 -
          Stage 2 - - - - 221 -
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 1260 - - - 519 744
          Stage 1 - - - - 755 -
          Stage 2 - - - - 816 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1260 - - - 503 744
Mov Cap-2 Maneuver - - - - 503 -
          Stage 1 - - - - 732 -
          Stage 2 - - - - 816 -
 

Approach EB WB SB
HCM Control Delay, s 1.7 0 10.7
HCM LOS B
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1260 - - - 685
HCM Lane V/C Ratio 0.031 - - - 0.083
HCM Control Delay (s) 7.9 - - - 10.7
HCM Lane LOS A - - - B
HCM 95th %tile Q(veh) 0.1 - - - 0.3



HCM 6th TWSC 2023 Total
9: Palmer Avenue & Middle Commercial Access AM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 0.3

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 0 160 294 7 0 14
Future Vol, veh/h 0 160 294 7 0 14
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - 200 - 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 182 334 8 0 16
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All - 0 - 0 - 334
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - - - - - 6.22
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - - - - - 3.318
Pot Cap-1 Maneuver 0 - - - 0 708
          Stage 1 0 - - - 0 -
          Stage 2 0 - - - 0 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - - - - 708
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB SB
HCM Control Delay, s 0 0 10.2
HCM LOS B
 

Minor Lane/Major Mvmt EBT WBT WBR SBLn1
Capacity (veh/h) - - - 708
HCM Lane V/C Ratio - - - 0.022
HCM Control Delay (s) - - - 10.2
HCM Lane LOS - - - B
HCM 95th %tile Q(veh) - - - 0.1



HCM 6th TWSC 2023 Total
10: Palmer Avenue & Greg's Place AM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 4.7

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 88 140 302 6 20 183
Future Vol, veh/h 88 140 302 6 20 183
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 200 - - 200 0 100
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 80 80 80 80 80 80
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 110 175 378 8 25 229
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 386 0 - 0 773 378
          Stage 1 - - - - 378 -
          Stage 2 - - - - 395 -
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 1172 - - - 367 669
          Stage 1 - - - - 693 -
          Stage 2 - - - - 681 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1172 - - - 333 669
Mov Cap-2 Maneuver - - - - 333 -
          Stage 1 - - - - 628 -
          Stage 2 - - - - 681 -
 

Approach EB WB SB
HCM Control Delay, s 3.2 0 13.5
HCM LOS B
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1 SBLn2
Capacity (veh/h) 1172 - - - 333 669
HCM Lane V/C Ratio 0.094 - - - 0.075 0.342
HCM Control Delay (s) 8.4 - - - 16.7 13.2
HCM Lane LOS A - - - C B
HCM 95th %tile Q(veh) 0.3 - - - 0.2 1.5



HCM 6th TWSC 2023 Total
11: Palmer Avenue & 8th Street AM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 5.4

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 200 213 430 55 15 160
Future Vol, veh/h 200 213 430 55 15 160
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 200 - - 200 0 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 70 70 70 70 70 70
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 286 304 614 79 21 229
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 693 0 - 0 1490 614
          Stage 1 - - - - 614 -
          Stage 2 - - - - 876 -
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 902 - - - 136 492
          Stage 1 - - - - 540 -
          Stage 2 - - - - 407 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 902 - - - 93 492
Mov Cap-2 Maneuver - - - - 108 -
          Stage 1 - - - - 369 -
          Stage 2 - - - - 407 -
 

Approach EB WB SB
HCM Control Delay, s 5.2 0 20.9
HCM LOS C
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1 SBLn2
Capacity (veh/h) 902 - - - 108 492
HCM Lane V/C Ratio 0.317 - - - 0.198 0.465
HCM Control Delay (s) 10.8 - - - 46.4 18.5
HCM Lane LOS B - - - E C
HCM 95th %tile Q(veh) 1.4 - - - 0.7 2.4



HCM 6th TWSC 2023 Total
1: Northwest Site Access & 38th Avenue PM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 2.5

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 29 14 11 22 10 7
Future Vol, veh/h 29 14 11 22 10 7
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 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 33 16 13 25 11 8
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 49 0 92 41
          Stage 1 - - - - 41 -
          Stage 2 - - - - 51 -
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 - - 1558 - 908 1030
          Stage 1 - - - - 981 -
          Stage 2 - - - - 971 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1558 - 901 1030
Mov Cap-2 Maneuver - - - - 901 -
          Stage 1 - - - - 973 -
          Stage 2 - - - - 971 -
 

Approach EB WB NB
HCM Control Delay, s 0 2.4 8.9
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 950 - - 1558 -
HCM Lane V/C Ratio 0.02 - - 0.008 -
HCM Control Delay (s) 8.9 - - 7.3 0
HCM Lane LOS A - - A A
HCM 95th %tile Q(veh) 0.1 - - 0 -



HCM 6th TWSC 2023 Total
2: Northeast Site Access & 38th Avenue PM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 3.4

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 33 3 30 32 2 18
Future Vol, veh/h 33 3 30 32 2 18
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 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 38 3 34 36 2 20
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 41 0 144 40
          Stage 1 - - - - 40 -
          Stage 2 - - - - 104 -
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 - - 1568 - 849 1031
          Stage 1 - - - - 982 -
          Stage 2 - - - - 920 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1568 - 830 1031
Mov Cap-2 Maneuver - - - - 830 -
          Stage 1 - - - - 960 -
          Stage 2 - - - - 920 -
 

Approach EB WB NB
HCM Control Delay, s 0 3.6 8.7
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 1007 - - 1568 -
HCM Lane V/C Ratio 0.023 - - 0.022 -
HCM Control Delay (s) 8.7 - - 7.3 0
HCM Lane LOS A - - A A
HCM 95th %tile Q(veh) 0.1 - - 0.1 -



HCM 6th TWSC 2023 Total
3: Fire Station Access & 38th Avenue PM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 0.7

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 50 0 3 62 0 7
Future Vol, veh/h 50 0 3 62 0 7
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 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 57 0 3 70 0 8
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 57 0 133 57
          Stage 1 - - - - 57 -
          Stage 2 - - - - 76 -
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 - - 1547 - 861 1009
          Stage 1 - - - - 966 -
          Stage 2 - - - - 947 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1547 - 859 1009
Mov Cap-2 Maneuver - - - - 859 -
          Stage 1 - - - - 964 -
          Stage 2 - - - - 947 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.3 8.6
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 1009 - - 1547 -
HCM Lane V/C Ratio 0.008 - - 0.002 -
HCM Control Delay (s) 8.6 - - 7.3 0
HCM Lane LOS A - - A A
HCM 95th %tile Q(veh) 0 - - 0 -



HCM 6th TWSC 2023 Total
4: Highway 79 & 38th Avenue PM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 2.1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 8 1 49 1 1 1 49 202 1 1 158 16
Future Vol, veh/h 8 1 49 1 1 1 49 202 1 1 158 16
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 - - - - - - 300 - - 50 - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 88 88 88 88 88 88 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 9 1 56 1 1 1 56 230 1 1 180 18
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 535 534 189 563 543 231 198 0 0 231 0 0
          Stage 1 191 191 - 343 343 - - - - - - -
          Stage 2 344 343 - 220 200 - - - - - - -
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 456 452 853 437 447 808 1375 - - 1337 - -
          Stage 1 811 742 - 672 637 - - - - - - -
          Stage 2 671 637 - 782 736 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 440 433 853 395 428 808 1375 - - 1337 - -
Mov Cap-2 Maneuver 440 433 - 395 428 - - - - - - -
          Stage 1 778 741 - 644 611 - - - - - - -
          Stage 2 642 611 - 729 735 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 10.3 12.4 1.5 0
HCM LOS B B
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1375 - - 744 491 1337 - -
HCM Lane V/C Ratio 0.04 - - 0.089 0.007 0.001 - -
HCM Control Delay (s) 7.7 - - 10.3 12.4 7.7 - -
HCM Lane LOS A - - B B A - -
HCM 95th %tile Q(veh) 0.1 - - 0.3 0 0 - -



HCM 6th TWSC 2023 Total
5: Highway 79 & East Site Access PM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 0.9

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 3 18 30 248 202 5
Future Vol, veh/h 3 18 30 248 202 5
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 - 200 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 3 20 34 282 230 6
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 583 233 236 0 - 0
          Stage 1 233 - - - - -
          Stage 2 350 - - - - -
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 475 806 1331 - - -
          Stage 1 806 - - - - -
          Stage 2 713 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 463 806 1331 - - -
Mov Cap-2 Maneuver 463 - - - - -
          Stage 1 785 - - - - -
          Stage 2 713 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 10.1 0.8 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1331 - 729 - -
HCM Lane V/C Ratio 0.026 - 0.033 - -
HCM Control Delay (s) 7.8 - 10.1 - -
HCM Lane LOS A - B - -
HCM 95th %tile Q(veh) 0.1 - 0.1 - -



HCM 6th TWSC 2023 Total
6: Palmer Avenue/Highway 79 & Old Victory Road PM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 0.2

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 0 9 268 0 0 220
Future Vol, veh/h 0 9 268 0 0 220
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 - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 10 305 0 0 250
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All - 305 0 - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - 6.22 - - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - 3.318 - - - -
Pot Cap-1 Maneuver 0 735 - 0 0 -
          Stage 1 0 - - 0 0 -
          Stage 2 0 - - 0 0 -
Platoon blocked, % - -
Mov Cap-1 Maneuver - 735 - - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

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

Minor Lane/Major Mvmt NBTWBLn1 SBT
Capacity (veh/h) - 735 -
HCM Lane V/C Ratio - 0.014 -
HCM Control Delay (s) - 10 -
HCM Lane LOS - B -
HCM 95th %tile Q(veh) - 0 -



HCM 6th TWSC 2023 Total
7: Palmer Avenue & Old Victory Road PM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 0.7

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 25 0 268 29 8 212
Future Vol, veh/h 25 0 268 29 8 212
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 - - - - -
Veh in Median Storage, # 0 - 0 - - 0
Grade, % 0 - 0 - - 0
Peak Hour Factor 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 28 0 305 33 9 241
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All 581 322 0 0 338 0
          Stage 1 322 - - - - -
          Stage 2 259 - - - - -
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 476 719 - - 1221 -
          Stage 1 735 - - - - -
          Stage 2 784 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 472 719 - - 1221 -
Mov Cap-2 Maneuver 472 - - - - -
          Stage 1 728 - - - - -
          Stage 2 784 - - - - -
 

Approach WB NB SB
HCM Control Delay, s 13.1 0 0.3
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBL SBT
Capacity (veh/h) - - 472 1221 -
HCM Lane V/C Ratio - - 0.06 0.007 -
HCM Control Delay (s) - - 13.1 8 0
HCM Lane LOS - - B A A
HCM 95th %tile Q(veh) - - 0.2 0 -



HCM 6th TWSC 2023 Total
8: Palmer Avenue & Southeast Site Access PM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 3

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 110 267 213 24 30 61
Future Vol, veh/h 110 267 213 24 30 61
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 200 - - 200 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 125 303 242 27 34 69
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 269 0 - 0 795 242
          Stage 1 - - - - 242 -
          Stage 2 - - - - 553 -
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 1295 - - - 357 797
          Stage 1 - - - - 798 -
          Stage 2 - - - - 576 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1295 - - - 322 797
Mov Cap-2 Maneuver - - - - 322 -
          Stage 1 - - - - 721 -
          Stage 2 - - - - 576 -
 

Approach EB WB SB
HCM Control Delay, s 2.4 0 13.3
HCM LOS B
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1295 - - - 536
HCM Lane V/C Ratio 0.097 - - - 0.193
HCM Control Delay (s) 8.1 - - - 13.3
HCM Lane LOS A - - - B
HCM 95th %tile Q(veh) 0.3 - - - 0.7



HCM 6th TWSC 2023 Total
9: Palmer Avenue & Middle Commercial Access PM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 1

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 0 377 254 20 0 71
Future Vol, veh/h 0 377 254 20 0 71
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - 200 - 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 428 289 23 0 81
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All - 0 - 0 - 289
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - - - - - 6.22
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - - - - - 3.318
Pot Cap-1 Maneuver 0 - - - 0 750
          Stage 1 0 - - - 0 -
          Stage 2 0 - - - 0 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - - - - 750
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB SB
HCM Control Delay, s 0 0 10.4
HCM LOS B
 

Minor Lane/Major Mvmt EBT WBT WBR SBLn1
Capacity (veh/h) - - - 750
HCM Lane V/C Ratio - - - 0.108
HCM Control Delay (s) - - - 10.4
HCM Lane LOS - - - B
HCM 95th %tile Q(veh) - - - 0.4



HCM 6th TWSC 2023 Total
10: Palmer Avenue & Greg's Place PM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 5.4

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 257 337 317 8 40 163
Future Vol, veh/h 257 337 317 8 40 163
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 200 - - 200 0 100
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 90 90 90 90 90 90
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 286 374 352 9 44 181
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 361 0 - 0 1298 352
          Stage 1 - - - - 352 -
          Stage 2 - - - - 946 -
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 1198 - - - 178 692
          Stage 1 - - - - 712 -
          Stage 2 - - - - 377 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1198 - - - 135 692
Mov Cap-2 Maneuver - - - - 135 -
          Stage 1 - - - - 542 -
          Stage 2 - - - - 377 -
 

Approach EB WB SB
HCM Control Delay, s 3.9 0 18.3
HCM LOS C
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1 SBLn2
Capacity (veh/h) 1198 - - - 135 692
HCM Lane V/C Ratio 0.238 - - - 0.329 0.262
HCM Control Delay (s) 8.9 - - - 44.2 12
HCM Lane LOS A - - - E B
HCM 95th %tile Q(veh) 0.9 - - - 1.3 1



HCM 6th TWSC 2040 Background
4: Highway 79 & 38th Avenue AM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 1.3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 15 1 25 1 1 1 15 135 1 1 260 10
Future Vol, veh/h 15 1 25 1 1 1 15 135 1 1 260 10
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 - - - - - - 300 - - 50 - 300
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 88 88 88 88 88 88 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 17 1 28 1 1 1 17 153 1 1 295 11
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 408 485 295 505 496 77 306 0 0 154 0 0
          Stage 1 297 297 - 188 188 - - - - - - -
          Stage 2 111 188 - 317 308 - - - - - - -
Critical Hdwy 7.33 6.53 6.23 7.33 6.53 6.93 4.13 - - 4.13 - -
Critical Hdwy Stg 1 6.13 5.53 - 6.53 5.53 - - - - - - -
Critical Hdwy Stg 2 6.53 5.53 - 6.13 5.53 - - - - - - -
Follow-up Hdwy 3.519 4.019 3.319 3.519 4.019 3.319 2.219 - - 2.219 - -
Pot Cap-1 Maneuver 541 481 744 464 474 969 1253 - - 1425 - -
          Stage 1 711 667 - 796 744 - - - - - - -
          Stage 2 883 744 - 693 660 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 533 474 744 441 467 969 1253 - - 1425 - -
Mov Cap-2 Maneuver 533 474 - 441 467 - - - - - - -
          Stage 1 701 666 - 785 734 - - - - - - -
          Stage 2 869 734 - 665 659 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 11 11.6 0.8 0
HCM LOS B B
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1253 - - 642 551 1425 - -
HCM Lane V/C Ratio 0.014 - - 0.073 0.006 0.001 - -
HCM Control Delay (s) 7.9 - - 11 11.6 7.5 - -
HCM Lane LOS A - - B B A - -
HCM 95th %tile Q(veh) 0 - - 0.2 0 0 - -



HCM 6th TWSC 2040 Background
6: Highway 79 & Palmer Avenue/Old Victory Road AM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 4.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 45 10 80 15 10 10 80 95 15 10 205 70
Future Vol, veh/h 45 10 80 15 10 10 80 95 15 10 205 70
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length 150 - - 150 - - 300 - 300 300 - 300
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 49 11 87 16 11 11 87 103 16 11 223 76
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 476 538 112 416 598 52 299 0 0 119 0 0
          Stage 1 245 245 - 277 277 - - - - - - -
          Stage 2 231 293 - 139 321 - - - - - - -
Critical Hdwy 7.54 6.54 6.94 7.54 6.54 6.94 4.14 - - 4.14 - -
Critical Hdwy Stg 1 6.54 5.54 - 6.54 5.54 - - - - - - -
Critical Hdwy Stg 2 6.54 5.54 - 6.54 5.54 - - - - - - -
Follow-up Hdwy 3.52 4.02 3.32 3.52 4.02 3.32 2.22 - - 2.22 - -
Pot Cap-1 Maneuver 472 448 920 521 414 1005 1259 - - 1467 - -
          Stage 1 737 702 - 706 680 - - - - - - -
          Stage 2 751 669 - 850 650 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 430 414 920 436 383 1005 1259 - - 1467 - -
Mov Cap-2 Maneuver 430 414 - 436 383 - - - - - - -
          Stage 1 686 697 - 657 633 - - - - - - -
          Stage 2 680 623 - 752 645 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 11.5 12.6 3.4 0.3
HCM LOS B B
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2WBLn1WBLn2 SBL SBT SBR
Capacity (veh/h) 1259 - - 430 810 436 555 1467 - -
HCM Lane V/C Ratio 0.069 - - 0.114 0.121 0.037 0.039 0.007 - -
HCM Control Delay (s) 8.1 - - 14.4 10.1 13.6 11.8 7.5 - -
HCM Lane LOS A - - B B B B A - -
HCM 95th %tile Q(veh) 0.2 - - 0.4 0.4 0.1 0.1 0 - -



HCM 6th TWSC 2040 Background
8: Southeast Site Access & Palmer Avenue AM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 1.2

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 120 15 15 145 15 15
Future Vol, veh/h 120 15 15 145 15 15
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 200 - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 130 16 16 158 16 16
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 146 0 249 73
          Stage 1 - - - - 138 -
          Stage 2 - - - - 111 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 1434 - 718 974
          Stage 1 - - - - 874 -
          Stage 2 - - - - 901 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1434 - 710 974
Mov Cap-2 Maneuver - - - - 710 -
          Stage 1 - - - - 864 -
          Stage 2 - - - - 901 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.7 9.6
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 821 - - 1434 -
HCM Lane V/C Ratio 0.04 - - 0.011 -
HCM Control Delay (s) 9.6 - - 7.5 -
HCM Lane LOS A - - A -
HCM 95th %tile Q(veh) 0.1 - - 0 -



HCM 6th TWSC 2040 Background
10: Palmer Avenue & Greg's Place AM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 1.3

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 15 115 150 10 20 10
Future Vol, veh/h 15 115 150 10 20 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 200 - - - 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 80 80 80 80 80 80
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 19 144 188 13 25 13
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 201 0 - 0 305 101
          Stage 1 - - - - 195 -
          Stage 2 - - - - 110 -
Critical Hdwy 4.14 - - - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy 2.22 - - - 3.52 3.32
Pot Cap-1 Maneuver 1368 - - - 663 935
          Stage 1 - - - - 819 -
          Stage 2 - - - - 902 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1368 - - - 654 935
Mov Cap-2 Maneuver - - - - 654 -
          Stage 1 - - - - 808 -
          Stage 2 - - - - 902 -
 

Approach EB WB SB
HCM Control Delay, s 0.9 0 10.2
HCM LOS B
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1368 - - - 727
HCM Lane V/C Ratio 0.014 - - - 0.052
HCM Control Delay (s) 7.7 - - - 10.2
HCM Lane LOS A - - - B
HCM 95th %tile Q(veh) 0 - - - 0.2



HCM 6th TWSC 2040 Background
11: Palmer Avenue & 8th Street AM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 7.6

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 175 60 60 100 70 120
Future Vol, veh/h 175 60 60 100 70 120
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 200 - - 200 0 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 70 70 70 70 70 70
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 250 86 86 143 100 171
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 229 0 - 0 629 43
          Stage 1 - - - - 86 -
          Stage 2 - - - - 543 -
Critical Hdwy 4.14 - - - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy 2.22 - - - 3.52 3.32
Pot Cap-1 Maneuver 1336 - - - 414 1018
          Stage 1 - - - - 927 -
          Stage 2 - - - - 546 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1336 - - - 337 1018
Mov Cap-2 Maneuver - - - - 266 -
          Stage 1 - - - - 754 -
          Stage 2 - - - - 546 -
 

Approach EB WB SB
HCM Control Delay, s 6.2 0 15.6
HCM LOS C
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1 SBLn2
Capacity (veh/h) 1336 - - - 266 1018
HCM Lane V/C Ratio 0.187 - - - 0.376 0.168
HCM Control Delay (s) 8.3 - - - 26.5 9.3
HCM Lane LOS A - - - D A
HCM 95th %tile Q(veh) 0.7 - - - 1.7 0.6



HCM 6th TWSC 2040 Background
4: Highway 79 & 38th Avenue PM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 0.9

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 10 1 25 1 1 1 10 285 1 1 220 15
Future Vol, veh/h 10 1 25 1 1 1 10 285 1 1 220 15
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 - - - - - - 300 - - 50 - 300
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 88 88 88 88 88 88 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 11 1 28 1 1 1 11 324 1 1 250 17
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 437 599 250 622 616 163 267 0 0 325 0 0
          Stage 1 252 252 - 347 347 - - - - - - -
          Stage 2 185 347 - 275 269 - - - - - - -
Critical Hdwy 7.33 6.53 6.23 7.33 6.53 6.93 4.13 - - 4.13 - -
Critical Hdwy Stg 1 6.13 5.53 - 6.53 5.53 - - - - - - -
Critical Hdwy Stg 2 6.53 5.53 - 6.13 5.53 - - - - - - -
Follow-up Hdwy 3.519 4.019 3.319 3.519 4.019 3.319 2.219 - - 2.219 - -
Pot Cap-1 Maneuver 516 414 788 385 405 854 1295 - - 1233 - -
          Stage 1 751 698 - 643 634 - - - - - - -
          Stage 2 800 634 - 730 686 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 510 410 788 368 401 854 1295 - - 1233 - -
Mov Cap-2 Maneuver 510 410 - 368 401 - - - - - - -
          Stage 1 745 697 - 638 629 - - - - - - -
          Stage 2 791 629 - 702 685 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 10.7 12.7 0.3 0
HCM LOS B B
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1295 - - 669 470 1233 - -
HCM Lane V/C Ratio 0.009 - - 0.061 0.007 0.001 - -
HCM Control Delay (s) 7.8 - - 10.7 12.7 7.9 - -
HCM Lane LOS A - - B B A - -
HCM 95th %tile Q(veh) 0 - - 0.2 0 0 - -



HCM 6th TWSC 2040 Background
6: Highway 79 & Palmer Avenue/Old Victory Road PM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 3.8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 75 10 60 15 10 10 50 210 15 10 175 60
Future Vol, veh/h 75 10 60 15 10 10 50 210 15 10 175 60
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length 150 - - 150 - - 300 - 300 300 - 300
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 82 11 65 16 11 11 54 228 16 11 190 65
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 440 564 95 459 613 114 255 0 0 244 0 0
          Stage 1 212 212 - 336 336 - - - - - - -
          Stage 2 228 352 - 123 277 - - - - - - -
Critical Hdwy 7.54 6.54 6.94 7.54 6.54 6.94 4.14 - - 4.14 - -
Critical Hdwy Stg 1 6.54 5.54 - 6.54 5.54 - - - - - - -
Critical Hdwy Stg 2 6.54 5.54 - 6.54 5.54 - - - - - - -
Follow-up Hdwy 3.52 4.02 3.32 3.52 4.02 3.32 2.22 - - 2.22 - -
Pot Cap-1 Maneuver 501 433 943 485 406 917 1307 - - 1319 - -
          Stage 1 770 726 - 652 640 - - - - - - -
          Stage 2 754 630 - 868 680 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 466 412 943 426 386 917 1307 - - 1319 - -
Mov Cap-2 Maneuver 466 412 - 426 386 - - - - - - -
          Stage 1 738 720 - 625 614 - - - - - - -
          Stage 2 702 604 - 789 675 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 12.3 12.7 1.4 0.3
HCM LOS B B
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2WBLn1WBLn2 SBL SBT SBR
Capacity (veh/h) 1307 - - 466 796 426 543 1319 - -
HCM Lane V/C Ratio 0.042 - - 0.175 0.096 0.038 0.04 0.008 - -
HCM Control Delay (s) 7.9 - - 14.4 10 13.8 11.9 7.8 - -
HCM Lane LOS A - - B B B B A - -
HCM 95th %tile Q(veh) 0.1 - - 0.6 0.3 0.1 0.1 0 - -



HCM 6th TWSC 2040 Background
8: Southeast Site Access & Palmer Avenue PM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 1.3

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 130 15 15 105 15 15
Future Vol, veh/h 130 15 15 105 15 15
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - 200 - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 141 16 16 114 16 16
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 157 0 238 79
          Stage 1 - - - - 149 -
          Stage 2 - - - - 89 -
Critical Hdwy - - 4.14 - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy - - 2.22 - 3.52 3.32
Pot Cap-1 Maneuver - - 1420 - 729 965
          Stage 1 - - - - 863 -
          Stage 2 - - - - 924 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1420 - 721 965
Mov Cap-2 Maneuver - - - - 721 -
          Stage 1 - - - - 854 -
          Stage 2 - - - - 924 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.9 9.5
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 825 - - 1420 -
HCM Lane V/C Ratio 0.04 - - 0.011 -
HCM Control Delay (s) 9.5 - - 7.6 -
HCM Lane LOS A - - A -
HCM 95th %tile Q(veh) 0.1 - - 0 -



HCM 6th TWSC 2040 Background
10: Palmer Avenue & Greg's Place PM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 1.9

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 10 115 110 10 30 20
Future Vol, veh/h 10 115 110 10 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 200 - - - 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 12 135 129 12 35 24
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 141 0 - 0 227 71
          Stage 1 - - - - 135 -
          Stage 2 - - - - 92 -
Critical Hdwy 4.14 - - - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy 2.22 - - - 3.52 3.32
Pot Cap-1 Maneuver 1440 - - - 741 977
          Stage 1 - - - - 877 -
          Stage 2 - - - - 921 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1440 - - - 735 977
Mov Cap-2 Maneuver - - - - 735 -
          Stage 1 - - - - 870 -
          Stage 2 - - - - 921 -
 

Approach EB WB SB
HCM Control Delay, s 0.6 0 9.8
HCM LOS A
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1440 - - - 816
HCM Lane V/C Ratio 0.008 - - - 0.072
HCM Control Delay (s) 7.5 - - - 9.8
HCM Lane LOS A - - - A
HCM 95th %tile Q(veh) 0 - - - 0.2



HCM 6th TWSC 2040 Background
11: Palmer Avenue & 8th Street PM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 5.5

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 95 65 80 50 60 115
Future Vol, veh/h 95 65 80 50 60 115
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 200 - - 200 0 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 75 75 75 75 75 75
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 127 87 107 67 80 153
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 174 0 - 0 405 54
          Stage 1 - - - - 107 -
          Stage 2 - - - - 298 -
Critical Hdwy 4.14 - - - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy 2.22 - - - 3.52 3.32
Pot Cap-1 Maneuver 1400 - - - 574 1002
          Stage 1 - - - - 906 -
          Stage 2 - - - - 727 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1400 - - - 522 1002
Mov Cap-2 Maneuver - - - - 533 -
          Stage 1 - - - - 824 -
          Stage 2 - - - - 727 -
 

Approach EB WB SB
HCM Control Delay, s 4.6 0 10.5
HCM LOS B
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1 SBLn2
Capacity (veh/h) 1400 - - - 533 1002
HCM Lane V/C Ratio 0.09 - - - 0.15 0.153
HCM Control Delay (s) 7.8 - - - 12.9 9.2
HCM Lane LOS A - - - B A
HCM 95th %tile Q(veh) 0.3 - - - 0.5 0.5



HCM 6th TWSC 2040 Total
1: Northwest Site Access & 38th Avenue AM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 3.3

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 43 4 10 32 10 30
Future Vol, veh/h 43 4 10 32 10 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 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 49 5 11 36 11 34
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 54 0 110 52
          Stage 1 - - - - 52 -
          Stage 2 - - - - 58 -
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 - - 1551 - 887 1016
          Stage 1 - - - - 970 -
          Stage 2 - - - - 965 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1551 - 881 1016
Mov Cap-2 Maneuver - - - - 881 -
          Stage 1 - - - - 963 -
          Stage 2 - - - - 965 -
 

Approach EB WB NB
HCM Control Delay, s 0 1.7 8.9
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 979 - - 1551 -
HCM Lane V/C Ratio 0.046 - - 0.007 -
HCM Control Delay (s) 8.9 - - 7.3 0
HCM Lane LOS A - - A A
HCM 95th %tile Q(veh) 0.1 - - 0 -



HCM 6th TWSC 2040 Total
2: Northeast Site Access & 38th Avenue AM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 2.1

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 73 1 8 38 3 26
Future Vol, veh/h 73 1 8 38 3 26
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 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 83 1 9 43 3 30
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 84 0 145 84
          Stage 1 - - - - 84 -
          Stage 2 - - - - 61 -
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 - - 1513 - 847 975
          Stage 1 - - - - 939 -
          Stage 2 - - - - 962 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1513 - 842 975
Mov Cap-2 Maneuver - - - - 842 -
          Stage 1 - - - - 933 -
          Stage 2 - - - - 962 -
 

Approach EB WB NB
HCM Control Delay, s 0 1.3 8.9
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 959 - - 1513 -
HCM Lane V/C Ratio 0.034 - - 0.006 -
HCM Control Delay (s) 8.9 - - 7.4 0
HCM Lane LOS A - - A A
HCM 95th %tile Q(veh) 0.1 - - 0 -



HCM 6th TWSC 2040 Total
3: Fire Station Access & 38th Avenue AM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 0.5

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 98 1 6 46 0 3
Future Vol, veh/h 98 1 6 46 0 3
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 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 111 1 7 52 0 3
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 112 0 178 112
          Stage 1 - - - - 112 -
          Stage 2 - - - - 66 -
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 - - 1478 - 812 941
          Stage 1 - - - - 913 -
          Stage 2 - - - - 957 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1478 - 808 941
Mov Cap-2 Maneuver - - - - 808 -
          Stage 1 - - - - 908 -
          Stage 2 - - - - 957 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.9 8.8
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 941 - - 1478 -
HCM Lane V/C Ratio 0.004 - - 0.005 -
HCM Control Delay (s) 8.8 - - 7.4 0
HCM Lane LOS A - - A A
HCM 95th %tile Q(veh) 0 - - 0 -



HCM 6th TWSC 2040 Total
4: Highway 79 & 38th Avenue AM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 2.7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 20 1 80 1 1 1 40 140 1 1 263 12
Future Vol, veh/h 20 1 80 1 1 1 40 140 1 1 263 12
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 - - - - - - 300 - - 50 - 0
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 88 88 88 88 88 88 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 23 1 91 1 1 1 45 159 1 1 299 14
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 471 551 299 604 565 80 313 0 0 160 0 0
          Stage 1 301 301 - 250 250 - - - - - - -
          Stage 2 170 250 - 354 315 - - - - - - -
Critical Hdwy 7.33 6.53 6.23 7.33 6.53 6.93 4.13 - - 4.13 - -
Critical Hdwy Stg 1 6.13 5.53 - 6.53 5.53 - - - - - - -
Critical Hdwy Stg 2 6.53 5.53 - 6.13 5.53 - - - - - - -
Follow-up Hdwy 3.519 4.019 3.319 3.519 4.019 3.319 2.219 - - 2.219 - -
Pot Cap-1 Maneuver 489 441 740 396 433 965 1246 - - 1418 - -
          Stage 1 707 664 - 733 699 - - - - - - -
          Stage 2 816 699 - 662 655 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 474 425 740 337 417 965 1246 - - 1418 - -
Mov Cap-2 Maneuver 474 425 - 337 417 - - - - - - -
          Stage 1 682 663 - 707 674 - - - - - - -
          Stage 2 784 674 - 579 654 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 11.6 12.7 1.8 0
HCM LOS B B
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1246 - - 662 469 1418 - -
HCM Lane V/C Ratio 0.036 - - 0.173 0.007 0.001 - -
HCM Control Delay (s) 8 - - 11.6 12.7 7.5 - -
HCM Lane LOS A - - B B A - -
HCM 95th %tile Q(veh) 0.1 - - 0.6 0 0 - -



HCM 6th TWSC 2040 Total
5: Highway 79 & East Site Access AM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 1.6

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 5 70 24 176 341 2
Future Vol, veh/h 5 70 24 176 341 2
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 - 300 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 6 80 27 200 388 2
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 543 195 390 0 - 0
          Stage 1 389 - - - - -
          Stage 2 154 - - - - -
Critical Hdwy 6.84 6.94 4.14 - - -
Critical Hdwy Stg 1 5.84 - - - - -
Critical Hdwy Stg 2 5.84 - - - - -
Follow-up Hdwy 3.52 3.32 2.22 - - -
Pot Cap-1 Maneuver 470 814 1165 - - -
          Stage 1 654 - - - - -
          Stage 2 858 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 459 814 1165 - - -
Mov Cap-2 Maneuver 459 - - - - -
          Stage 1 639 - - - - -
          Stage 2 858 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 10.2 1 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1165 - 774 - -
HCM Lane V/C Ratio 0.023 - 0.11 - -
HCM Control Delay (s) 8.2 - 10.2 - -
HCM Lane LOS A - B - -
HCM 95th %tile Q(veh) 0.1 - 0.4 - -



HCM 6th TWSC 2040 Total
6: Highway 79 & Palmer Avenue/Old Victory Road AM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 5.4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 62 13 155 15 12 11 125 126 15 14 298 100
Future Vol, veh/h 62 13 155 15 12 11 125 126 15 14 298 100
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length 150 - - 150 - - 300 - 300 300 - 300
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 67 14 168 16 13 12 136 137 16 15 324 109
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 701 779 162 608 872 69 433 0 0 153 0 0
          Stage 1 354 354 - 409 409 - - - - - - -
          Stage 2 347 425 - 199 463 - - - - - - -
Critical Hdwy 7.54 6.54 6.94 7.54 6.54 6.94 4.14 - - 4.14 - -
Critical Hdwy Stg 1 6.54 5.54 - 6.54 5.54 - - - - - - -
Critical Hdwy Stg 2 6.54 5.54 - 6.54 5.54 - - - - - - -
Follow-up Hdwy 3.52 4.02 3.32 3.52 4.02 3.32 2.22 - - 2.22 - -
Pot Cap-1 Maneuver 325 326 854 380 287 980 1123 - - 1425 - -
          Stage 1 636 629 - 590 594 - - - - - - -
          Stage 2 642 585 - 784 562 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 278 283 854 264 249 980 1123 - - 1425 - -
Mov Cap-2 Maneuver 278 283 - 264 249 - - - - - - -
          Stage 1 559 622 - 519 522 - - - - - - -
          Stage 2 543 514 - 609 556 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 14.3 16.7 4.1 0.3
HCM LOS B C
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2WBLn1WBLn2 SBL SBT SBR
Capacity (veh/h) 1123 - - 278 739 264 387 1425 - -
HCM Lane V/C Ratio 0.121 - - 0.242 0.247 0.062 0.065 0.011 - -
HCM Control Delay (s) 8.6 - - 22 11.5 19.5 14.9 7.6 - -
HCM Lane LOS A - - C B C B A - -
HCM 95th %tile Q(veh) 0.4 - - 0.9 1 0.2 0.2 0 - -



2040 TotalHCM 6th TWSC
8: Southeast Site Access & Palmer Avenue AM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 2.5

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 9 164 15 15 195 26 15 0 15 51 0 16
Future Vol, veh/h 9 164 15 15 195 26 15 0 15 51 0 16
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 300 - 300 300 - 300 - - - - - -
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 10 178 16 16 212 28 16 0 16 55 0 17

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 240 0 0 194 0 0 336 470 89 353 458 106
          Stage 1 - - - - - - 198 198 - 244 244 -
          Stage 2 - - - - - - 138 272 - 109 214 -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 6.54 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 5.54 -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 5.54 -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 4.02 3.32
Pot Cap-1 Maneuver 1324 - - 1377 - - 594 490 951 577 498 928
          Stage 1 - - - - - - 785 736 - 738 703 -
          Stage 2 - - - - - - 851 683 - 885 724 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1324 - - 1377 - - 574 480 951 559 488 928
Mov Cap-2 Maneuver - - - - - - 574 480 - 559 488 -
          Stage 1 - - - - - - 779 730 - 732 695 -
          Stage 2 - - - - - - 825 675 - 863 718 -

Approach EB WB NB SB
HCM Control Delay, s 0.4 0.5 10.3 11.6
HCM LOS B B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 716 1324 - - 1377 - - 618
HCM Lane V/C Ratio 0.046 0.007 - - 0.012 - - 0.118
HCM Control Delay (s) 10.3 7.7 - - 7.6 - - 11.6
HCM Lane LOS B A - - A - - B
HCM 95th %tile Q(veh) 0.1 0 - - 0 - - 0.4



HCM 6th TWSC 2040 Total
9: Palmer Avenue & Middle Commercial Access AM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 0.6

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 9 175 208 19 12 5
Future Vol, veh/h 9 175 208 19 12 5
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 300 - - 300 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 10 190 226 21 13 5
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 247 0 - 0 341 113
          Stage 1 - - - - 226 -
          Stage 2 - - - - 115 -
Critical Hdwy 4.14 - - - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy 2.22 - - - 3.52 3.32
Pot Cap-1 Maneuver 1316 - - - 629 918
          Stage 1 - - - - 790 -
          Stage 2 - - - - 897 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1316 - - - 624 918
Mov Cap-2 Maneuver - - - - 624 -
          Stage 1 - - - - 784 -
          Stage 2 - - - - 897 -
 

Approach EB WB SB
HCM Control Delay, s 0.4 0 10.4
HCM LOS B
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1316 - - - 689
HCM Lane V/C Ratio 0.007 - - - 0.027
HCM Control Delay (s) 7.8 - - - 10.4
HCM Lane LOS A - - - B
HCM 95th %tile Q(veh) 0 - - - 0.1



HCM 6th TWSC 2040 Total
10: Palmer Avenue & Greg's Place AM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 3.2

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 41 137 190 23 46 77
Future Vol, veh/h 41 137 190 23 46 77
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 300 - - 300 0 100
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 80 80 80 80 80 80
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 51 171 238 29 58 96
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 267 0 - 0 426 119
          Stage 1 - - - - 238 -
          Stage 2 - - - - 188 -
Critical Hdwy 4.14 - - - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy 2.22 - - - 3.52 3.32
Pot Cap-1 Maneuver 1294 - - - 557 910
          Stage 1 - - - - 779 -
          Stage 2 - - - - 825 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1294 - - - 535 910
Mov Cap-2 Maneuver - - - - 535 -
          Stage 1 - - - - 749 -
          Stage 2 - - - - 825 -
 

Approach EB WB SB
HCM Control Delay, s 1.8 0 10.6
HCM LOS B
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1 SBLn2
Capacity (veh/h) 1294 - - - 535 910
HCM Lane V/C Ratio 0.04 - - - 0.107 0.106
HCM Control Delay (s) 7.9 - - - 12.5 9.4
HCM Lane LOS A - - - B A
HCM 95th %tile Q(veh) 0.1 - - - 0.4 0.4



HCM 6th TWSC 2040 Total
11: Palmer Avenue & 8th Street AM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 6.4

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 175 108 167 100 70 120
Future Vol, veh/h 175 108 167 100 70 120
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 300 - - 300 0 100
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 70 70 70 70 70 70
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 250 154 239 143 100 171
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 382 0 - 0 816 120
          Stage 1 - - - - 239 -
          Stage 2 - - - - 577 -
Critical Hdwy 4.14 - - - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy 2.22 - - - 3.52 3.32
Pot Cap-1 Maneuver 1173 - - - 315 909
          Stage 1 - - - - 778 -
          Stage 2 - - - - 525 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1173 - - - 248 909
Mov Cap-2 Maneuver - - - - 249 -
          Stage 1 - - - - 612 -
          Stage 2 - - - - 525 -
 

Approach EB WB SB
HCM Control Delay, s 5.5 0 16.9
HCM LOS C
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1 SBLn2
Capacity (veh/h) 1173 - - - 249 909
HCM Lane V/C Ratio 0.213 - - - 0.402 0.189
HCM Control Delay (s) 8.9 - - - 28.8 9.9
HCM Lane LOS A - - - D A
HCM 95th %tile Q(veh) 0.8 - - - 1.8 0.7



HCM 6th TWSC 2040 Total
1: Northwest Site Access & 38th Avenue PM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 3.3

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 44 14 33 32 10 19
Future Vol, veh/h 44 14 33 32 10 19
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 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 50 16 38 36 11 22
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 66 0 170 58
          Stage 1 - - - - 58 -
          Stage 2 - - - - 112 -
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 - - 1536 - 820 1008
          Stage 1 - - - - 965 -
          Stage 2 - - - - 913 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1536 - 800 1008
Mov Cap-2 Maneuver - - - - 800 -
          Stage 1 - - - - 941 -
          Stage 2 - - - - 913 -
 

Approach EB WB NB
HCM Control Delay, s 0 3.8 9
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 925 - - 1536 -
HCM Lane V/C Ratio 0.036 - - 0.024 -
HCM Control Delay (s) 9 - - 7.4 0
HCM Lane LOS A - - A A
HCM 95th %tile Q(veh) 0.1 - - 0.1 -



HCM 6th TWSC 2040 Total
2: Northeast Site Access & 38th Avenue PM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 2

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 60 3 26 63 2 15
Future Vol, veh/h 60 3 26 63 2 15
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 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 68 3 30 72 2 17
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 71 0 202 70
          Stage 1 - - - - 70 -
          Stage 2 - - - - 132 -
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 - - 1529 - 787 993
          Stage 1 - - - - 953 -
          Stage 2 - - - - 894 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1529 - 771 993
Mov Cap-2 Maneuver - - - - 771 -
          Stage 1 - - - - 934 -
          Stage 2 - - - - 894 -
 

Approach EB WB NB
HCM Control Delay, s 0 2.2 8.8
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 960 - - 1529 -
HCM Lane V/C Ratio 0.02 - - 0.019 -
HCM Control Delay (s) 8.8 - - 7.4 0
HCM Lane LOS A - - A A
HCM 95th %tile Q(veh) 0.1 - - 0.1 -



HCM 6th TWSC 2040 Total
3: Fire Station Access & 38th Avenue PM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 0.5

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 76 0 3 89 1 6
Future Vol, veh/h 76 0 3 89 1 6
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 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 86 0 3 101 1 7
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 86 0 193 86
          Stage 1 - - - - 86 -
          Stage 2 - - - - 107 -
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 - 796 973
          Stage 1 - - - - 937 -
          Stage 2 - - - - 917 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1510 - 794 973
Mov Cap-2 Maneuver - - - - 794 -
          Stage 1 - - - - 935 -
          Stage 2 - - - - 917 -
 

Approach EB WB NB
HCM Control Delay, s 0 0.2 8.9
HCM LOS A
 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 943 - - 1510 -
HCM Lane V/C Ratio 0.008 - - 0.002 -
HCM Control Delay (s) 8.9 - - 7.4 0
HCM Lane LOS A - - A A
HCM 95th %tile Q(veh) 0 - - 0 -



HCM 6th TWSC 2040 Total
4: Highway 79 & 38th Avenue PM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 2.2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 13 1 69 1 1 1 71 292 1 1 228 21
Future Vol, veh/h 13 1 69 1 1 1 71 292 1 1 228 21
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 - - - - - - 300 - - 50 - 1000
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 88 88 88 88 88 88 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 15 1 78 1 1 1 81 332 1 1 259 24
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 590 756 259 808 780 167 283 0 0 333 0 0
          Stage 1 261 261 - 495 495 - - - - - - -
          Stage 2 329 495 - 313 285 - - - - - - -
Critical Hdwy 7.33 6.53 6.23 7.33 6.53 6.93 4.13 - - 4.13 - -
Critical Hdwy Stg 1 6.13 5.53 - 6.53 5.53 - - - - - - -
Critical Hdwy Stg 2 6.53 5.53 - 6.13 5.53 - - - - - - -
Follow-up Hdwy 3.519 4.019 3.319 3.519 4.019 3.319 2.219 - - 2.219 - -
Pot Cap-1 Maneuver 405 337 779 286 326 849 1278 - - 1225 - -
          Stage 1 743 692 - 526 545 - - - - - - -
          Stage 2 659 545 - 697 675 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 384 315 779 244 305 849 1278 - - 1225 - -
Mov Cap-2 Maneuver 384 315 - 244 305 - - - - - - -
          Stage 1 696 691 - 493 511 - - - - - - -
          Stage 2 615 511 - 625 674 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 11.4 15.4 1.6 0
HCM LOS B C
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 1278 - - 661 351 1225 - -
HCM Lane V/C Ratio 0.063 - - 0.143 0.01 0.001 - -
HCM Control Delay (s) 8 - - 11.4 15.4 7.9 - -
HCM Lane LOS A - - B C A - -
HCM 95th %tile Q(veh) 0.2 - - 0.5 0 0 - -



HCM 6th TWSC 2040 Total
5: Highway 79 & East Site Access PM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 1.5

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 3 47 79 360 292 5
Future Vol, veh/h 3 47 79 360 292 5
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 - 1000 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 88 88 88 88 88 88
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 3 53 90 409 332 6
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 720 169 338 0 - 0
          Stage 1 335 - - - - -
          Stage 2 385 - - - - -
Critical Hdwy 6.84 6.94 4.14 - - -
Critical Hdwy Stg 1 5.84 - - - - -
Critical Hdwy Stg 2 5.84 - - - - -
Follow-up Hdwy 3.52 3.32 2.22 - - -
Pot Cap-1 Maneuver 363 845 1218 - - -
          Stage 1 697 - - - - -
          Stage 2 657 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 336 845 1218 - - -
Mov Cap-2 Maneuver 336 - - - - -
          Stage 1 645 - - - - -
          Stage 2 657 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 10 1.6 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1218 - 775 - -
HCM Lane V/C Ratio 0.074 - 0.073 - -
HCM Control Delay (s) 8.2 0.2 10 - -
HCM Lane LOS A A B - -
HCM 95th %tile Q(veh) 0.2 - 0.2 - -



HCM 6th TWSC 2040 Total
6: Highway 79 & Palmer Avenue/Old Victory Road PM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 10

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 124 14 181 15 15 14 191 300 15 13 224 101
Future Vol, veh/h 124 14 181 15 15 14 191 300 15 13 224 101
Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length 150 - - 150 - - 300 - 300 300 - 300
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 135 15 197 16 16 15 208 326 16 14 243 110
 

Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 858 1029 122 899 1123 163 353 0 0 342 0 0
          Stage 1 271 271 - 742 742 - - - - - - -
          Stage 2 587 758 - 157 381 - - - - - - -
Critical Hdwy 7.54 6.54 6.94 7.54 6.54 6.94 4.14 - - 4.14 - -
Critical Hdwy Stg 1 6.54 5.54 - 6.54 5.54 - - - - - - -
Critical Hdwy Stg 2 6.54 5.54 - 6.54 5.54 - - - - - - -
Follow-up Hdwy 3.52 4.02 3.32 3.52 4.02 3.32 2.22 - - 2.22 - -
Pot Cap-1 Maneuver 251 232 906 234 204 853 1202 - - 1214 - -
          Stage 1 712 684 - 374 420 - - - - - - -
          Stage 2 463 413 - 829 612 - - - - - - -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 197 190 906 148 167 853 1202 - - 1214 - -
Mov Cap-2 Maneuver 197 190 - 148 167 - - - - - - -
          Stage 1 589 676 - 309 347 - - - - - - -
          Stage 2 358 342 - 627 605 - - - - - - -
 

Approach EB WB NB SB
HCM Control Delay, s 29 24.1 3.3 0.3
HCM LOS D C
 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1 EBLn2WBLn1WBLn2 SBL SBT SBR
Capacity (veh/h) 1202 - - 197 713 148 273 1214 - -
HCM Lane V/C Ratio 0.173 - - 0.684 0.297 0.11 0.115 0.012 - -
HCM Control Delay (s) 8.6 - - 55.5 12.2 32.3 19.9 8 - -
HCM Lane LOS A - - F B D C A - -
HCM 95th %tile Q(veh) 0.6 - - 4.2 1.2 0.4 0.4 0 - -



2040 TotalHCM 6th TWSC
8: Southeast Site Access & Palmer Avenue PM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 2.8

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Vol, veh/h 29 233 15 15 205 88 15 0 15 72 0 24
Future Vol, veh/h 29 233 15 15 205 88 15 0 15 72 0 24
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 300 - 300 300 - 300 - - - - - -
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 32 253 16 16 223 96 16 0 16 78 0 26

Major/Minor Major1 Major2 Minor1 Minor2
Conflicting Flow All 319 0 0 269 0 0 461 668 127 446 588 112
          Stage 1 - - - - - - 317 317 - 255 255 -
          Stage 2 - - - - - - 144 351 - 191 333 -
Critical Hdwy 4.14 - - 4.14 - - 7.54 6.54 6.94 7.54 6.54 6.94
Critical Hdwy Stg 1 - - - - - - 6.54 5.54 - 6.54 5.54 -
Critical Hdwy Stg 2 - - - - - - 6.54 5.54 - 6.54 5.54 -
Follow-up Hdwy 2.22 - - 2.22 - - 3.52 4.02 3.32 3.52 4.02 3.32
Pot Cap-1 Maneuver 1238 - - 1292 - - 484 378 900 496 420 920
          Stage 1 - - - - - - 669 653 - 727 695 -
          Stage 2 - - - - - - 844 631 - 792 642 -
Platoon blocked, % - - - -
Mov Cap-1 Maneuver 1238 - - 1292 - - 457 364 900 473 404 920
Mov Cap-2 Maneuver - - - - - - 457 364 - 473 404 -
          Stage 1 - - - - - - 652 636 - 708 687 -
          Stage 2 - - - - - - 810 623 - 758 625 -

Approach EB WB NB SB
HCM Control Delay, s 0.8 0.4 11.3 13.3
HCM LOS B B

Minor Lane/Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLn1
Capacity (veh/h) 606 1238 - - 1292 - - 538
HCM Lane V/C Ratio 0.054 0.025 - - 0.013 - - 0.194
HCM Control Delay (s) 11.3 8 - - 7.8 - - 13.3
HCM Lane LOS B A - - A - - B
HCM 95th %tile Q(veh) 0.2 0.1 - - 0 - - 0.7



HCM 6th TWSC 2040 Total
9: Palmer Avenue & Middle Commercial Access PM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 2.2

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 27 212 184 59 64 29
Future Vol, veh/h 27 212 184 59 64 29
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 300 - - 300 0 -
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 29 230 200 64 70 32
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 264 0 - 0 373 100
          Stage 1 - - - - 200 -
          Stage 2 - - - - 173 -
Critical Hdwy 4.14 - - - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy 2.22 - - - 3.52 3.32
Pot Cap-1 Maneuver 1297 - - - 601 936
          Stage 1 - - - - 814 -
          Stage 2 - - - - 840 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1297 - - - 588 936
Mov Cap-2 Maneuver - - - - 588 -
          Stage 1 - - - - 796 -
          Stage 2 - - - - 840 -
 

Approach EB WB SB
HCM Control Delay, s 0.9 0 11.4
HCM LOS B
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1
Capacity (veh/h) 1297 - - - 665
HCM Lane V/C Ratio 0.023 - - - 0.152
HCM Control Delay (s) 7.8 - - - 11.4
HCM Lane LOS A - - - B
HCM 95th %tile Q(veh) 0.1 - - - 0.5



HCM 6th TWSC 2040 Total
10: Palmer Avenue & Greg's Place PM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 3.8

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 94 179 163 50 61 76
Future Vol, veh/h 94 179 163 50 61 76
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 300 - - 300 0 100
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 111 211 192 59 72 89
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 251 0 - 0 520 96
          Stage 1 - - - - 192 -
          Stage 2 - - - - 328 -
Critical Hdwy 4.14 - - - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy 2.22 - - - 3.52 3.32
Pot Cap-1 Maneuver 1311 - - - 486 942
          Stage 1 - - - - 822 -
          Stage 2 - - - - 702 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1311 - - - 445 942
Mov Cap-2 Maneuver - - - - 445 -
          Stage 1 - - - - 752 -
          Stage 2 - - - - 702 -
 

Approach EB WB SB
HCM Control Delay, s 2.8 0 11.6
HCM LOS B
 

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1 SBLn2
Capacity (veh/h) 1311 - - - 445 942
HCM Lane V/C Ratio 0.084 - - - 0.161 0.095
HCM Control Delay (s) 8 - - - 14.6 9.2
HCM Lane LOS A - - - B A
HCM 95th %tile Q(veh) 0.3 - - - 0.6 0.3



HCM 6th TWSC 2040 Total
11: Palmer Avenue & 8th Street PM Peak

Synchro 10 Report
KMK

Intersection
Int Delay, s/veh 4.2

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 95 160 189 50 60 115
Future Vol, veh/h 95 160 189 50 60 115
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length 300 - - 300 0 100
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 75 75 75 75 75 75
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 127 213 252 67 80 153

Major/Minor Major1 Major2 Minor2
Conflicting Flow All 319 0 - 0 613 126
          Stage 1 - - - - 252 -
          Stage 2 - - - - 361 -
Critical Hdwy 4.14 - - - 6.84 6.94
Critical Hdwy Stg 1 - - - - 5.84 -
Critical Hdwy Stg 2 - - - - 5.84 -
Follow-up Hdwy 2.22 - - - 3.52 3.32
Pot Cap-1 Maneuver 1238 - - - 424 901
          Stage 1 - - - - 767 -
          Stage 2 - - - - 676 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 1238 - - - 380 901
Mov Cap-2 Maneuver - - - - 447 -
          Stage 1 - - - - 688 -
          Stage 2 - - - - 676 -

Approach EB WB SB
HCM Control Delay, s 3.1 0 11.5
HCM LOS B

Minor Lane/Major Mvmt EBL EBT WBT WBR SBLn1 SBLn2
Capacity (veh/h) 1238 - - - 447 901
HCM Lane V/C Ratio 0.102 - - - 0.179 0.17
HCM Control Delay (s) 8.2 - - - 14.8 9.8
HCM Lane LOS A - - - B A
HCM 95th %tile Q(veh) 0.3 - - - 0.6 0.6
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