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Adams County Planning 
 

 

PROJECT:  7330 Fuel and Retail Center and Warehouse/Events Center at SH 224 & 
York St 

  

NARRATIVE   
Landowners Ralph and Florence Mendoza have a vision to create a Subdivision to allow a three-
phase fuel station retail center with warehouse and pad site on a total of 7.1 acres at the 
northeast corner of intersection of Highway 224 and York Street 
 
Recent improvements on York Street in 2022 with new a new sidewalk and transformer on York 
and 74th, will allow development and sitework to begin after plan approval in 2023 or 2024.  
Highway 224 has a steady flow of mostly truck traffic which will support a truck fueling 
operation with a side area for passenger car and SUV fueling.  
 
Site access and circulation aspects 
The site currently exists as two existing lots defined by meets and bounds descriptions.  This 
proposal maintains the existing lots in their current configuration.  Reciprocal access easements 
are proposed to allow truck traffic to enter the site from the west and the east corners.   Our 
vision and concept plan will require the existing exit from 224 at the east corner to be improved 
to serve both the existing abutting site and our site.  East bound trucks can access the site from 
York Street and then exit back to York or drive through to the east corner exit to 224.  
We are including a truck circulation routing exhibit to show probable movements.  
 
A north south access spine will be located on the center of the previous Property Line to provide 
easy access to all the uses planned on the east and west sides of the property line.    
 
Site uses and features and occupancy 
The site will be subdivided into 4 lots.   
Lot 1 represents a 1 acre retail lot that may include a stand alone use compatible with the 
proposed zoning.  
Lot 2 represents a 2 acre lot that will include a fuel station and retail center of 10,200 sf 
allowing multiple tenants north of the C-Store fuel sales.  This will allow a QSR food franchise to 
occupy the north end cap.  QSR food franchises with D/T are the most successful and most in 
demand by the major franchises, so we show a D/T layout concept without an order/menu 
board.  Parking for the first phase travel retail center will be adequate as shown in the parking 
count shown. 
Lot 3 includes a proposed event center on a 1.5 acre lot. 



Lot 4 includes a flex space that may be a warehouse/ distribution center type uses or an 
alternative use at such time as the tenant makes application for the finish of the facility.  
 
Site Drainage and utilities  
Drainage of the East and West sides will all flow to two ponds along Highway 224 that drain to 
the existing culvert under 224 as shown on the site plan.  
 
We are working with North Washington Water and Sanitation District to determine the impacts 
and availability for water and sewer service.  We are including the letter from North Washington 
Water and Sanitation indicating their willingness and ability to serve the proposed development.   
 
Fire service and circulation will be formalized at the proposed site plans develop.  Strategies for 
fire suppression and emergency access may include water connections for sprinklers depending 
on occupancy and construction types.  Site circulation and emergency access will be 
coordinated in conjunction with the Fire District.  
 
There is an existing overbank floodplain identified on the property.  This area will have 
restricted uses.  Buildings will not be constructed in this area.  The area may however be 
improved to allow for vehicular access and parking with proper public notification as negotiated 
through the design process.  
 
Site Landscaping, materials and design 
Landscaping will meet standards from street fronts and abundant landscaping will be provided 
in the parking islands and medians.  Mature Landscape trees along 224 will be preserved. 
 
Materials to be used for construction shall include masonry, architectural siding and stucco.  All 
RTU equipment will be screened from the street.  All Electrical panels will be shielded by 
landscape buffers.   
 
Dumpsters will be provided on site for the areas noted above.    
 
Site Amenities include entry sidewalk on east and west, bike parking, and flagpole. 
Parking is more than adequate for all the uses. 
 
 
Design aspects 
Site Design shows truck route. 
The roof will have parapet to conceal the RTU. 
Site Lighting for parking of 25’ aff height max. downcast, cut-off at the Property Line. 
Trash Enclosure located near access drive.  
Detention Ponds sized as required to flow to ditch on south 
Architecture will be masonry and stucco or metal siding.   
Building will be ADA accessible as required with an Accessible path to Public Way 
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RETAIL STORE

ONE ACRE PAD SITE

60 X 170 = 10,200 SF

WAREHOUSE
16,600 +39,360 = 55,960 sf

Assembly-A Warehouse-B
100 X 166 = 16,600 SF 246 X 160 = 39,360 SF
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OWNERSHIP AND DEDICATION KNOW ALL MEN BY THESE PRESENTS THAT RAFAEL MENDOZA AND FLORENCE MENDOZA, BEING THE SOLE OWNERS OF THE FOLLOWING DESCRIBED TRACT OF LAND: A PART OF THE SOUTH 1/2 OF THE SOUTHWEST 1/4 OF SECTION 36, TOWNSHIP 2 SOUTH, RANGE 68 WEST OF THE SIXTH PRINCIPAL MERIDIAN MORE PARTICULARLY DESCRIBED AS FOLLOWS: COMMENCING AT THE NORTHWEST CORNER OF SAID SOUTH 1/2 OF THE SOUTHWEST 1/4 OF SECTION 36; THENCE ALONG THE WEST LINE OF SAID SOUTH 1/2 OF THE SOUTHWEST 1/4 OF SECTION 36 S00°22'00"W 49.82FEET; THENCE S89°38'00"E 50.00 FEET TO A POINT ON THE EAST RIGHTOF WAY LINE OF YORK STREET AND THE POINT OF BEGINNING; THENCE N45°05'50"E 35.53 FEET TO A POINT ON THE SOUTH RIGHT OF WAY LINEOF EAST 74TH AVENUE; THENCE ALONG SAID SOUTH RIGHT OF WAY LINE S89°57'14"E 671.33 FEET TO THE NORTHWEST CORNER OF EVANS TRACT;THENCE ALONG THE WEST LINE OF EVANS TRACT S00°07'40"W 342.03FEET TO THE SOUTHWEST CORNER OF EVANS TRACT AND A POINT ON THE NORTH RIGHT OF WAY LINE OF COLORADO STATE HIGHWAY 224; THENCE ALONG SAID NORTH RIGHT OF WAY LINE S71°58'00"W 660.12 FEET;THENCE N51°51'30"W 90.30 FEET TO A POINT ON THE EAST RIGHT OFWAY LINE OF YORK STREET; THENCE ALONG SAID EAST RIGHT OF WAY LINE N00°22'00"E 466.08 FEET TO THE POINT OF BEGINNING, COUNTY OFADAMS, STATE OF COLORADO. CONTAINING 7.229 ACRES, MORE OR LESS HAVE BY THESE PRESENT LAID OUT, PLATTED AND SUBDIVIDED THE SAME INTO LOTS AND EASEMENTS AS SHOWN ON THIS PLAT UNDER THE NAME AND STYLE OF MENDOZA SUBDIVISION.  ALL PUBLIC STREETS ARE HEREBY DEDICATED TO ADAMS COUNTY FOR PUBLIC USE. THE UNDERSIGNED DOES HEREBY DEDICATE, GRANT AND CONVEY TO ADAMS COUNTY THOSE PUBLIC EASEMENTS AS SHOWN ON THE PLAT; AND FURTHER RESTRICTS THE USE OF ALL PUBLIC EASEMENT TO ADAMS COUNTY AND/OR ITS ASSIGNS, PROVIDED HOWEVER, THAT THE SOLE RIGHT AND AUTHORITY TO RELEASE OR QUITCLAIM ALL OR ANY SUCH PUBLIC EASEMENTS SHALL REMAIN EXCLUSIVELY VESTED IN ADAMS COUNTY.  EXECUTED THIS     DAY OF     , 20  .  DAY OF     , 20  . , 20  . . RAFAEL MENDOZA ACKNOWLEDGEMENT: STATE OF COLORADO )  )  COUNTY OF ADAMS  ) ) THE FOREGOING WAS ACKNOWLEDGED BY ME THIS     DAY       DAY      OF    , 20  , BY RAFAEL MENDOZA , 20  , BY RAFAEL MENDOZA , BY RAFAEL MENDOZA NOTARY PUBLIC MY COMMISSION EXPIRES:      FLORENCE MENDOZA ACKNOWLEDGEMENT: STATE OF COLORADO )  )  COUNTY OF ADAMS  ) ) THE FOREGOING WAS ACKNOWLEDGED BY ME THIS     DAY       DAY      OF    , 20  , BY FLORENCE MENDOZA , 20  , BY FLORENCE MENDOZA , BY FLORENCE MENDOZA NOTARY PUBLIC MY COMMISSION EXPIRES:     
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PLAT NOTES 1.  NOTICE: ACCORDING TO COLORADO LAW YOU MUST COMMENCE ANY LEGAL ACTION BASED UPON ANY DEFECT IN THIS SURVEY WITHIN THREE YEARS AFTER YOU FIRST DISCOVER SUCH DEFECT. IN NO EVENT MAY ANY LEGAL ACTION BASED UPON ANY DEFECT IN THIS SURVEY BE COMMENCED MORE THAN TEN YEARS FROM THE DATE OF THE CERTIFICATION SHOWN HEREON. 2.  THE LINEAL UNIT USED AND SHOWN HEREON IS U.S. SURVEY FOOT AND DECIMALS THEREOF. A U.S. SURVEY FOOT IS DEFINED AS EXACTLY 1200/3937 METERS. THE BEARINGS AND DISTANCES SHOWN HEREON ARE AS MEASURED UNLESS OTHERWISE NOTED. 3.  THIS SURVEY DOES NOT CONSTITUTE A TITLE SEARCH BY R.W. BAYER & ASSOCIATES, INC. OF THE PROPERTY SHOWN AND DESCRIBED HEREON TO DETERMINE OWNERSHIP, COMPATIBILITY OF THIS DESCRIPTION WITH THOSE OF ADJACENT TRACTS OF LAND OR RIGHTS-OF-WAY, EASEMENTS OR ENCUMBRANCES OF RECORD AFFECTING THIS TRACT OF LAND. 4.  THIS PARCEL OF LAND LIES WITHIN ZONE X (AREAS DETERMINED TO BE OUTSIDE THE 1% ANNUAL CHANCE FLOODPLAIN) AS DELINEATED IN THE FEMA FLOOD INSURANCE RATE MAP, MAP NO. 08001C0604H EFFECTIVE MARCH 5, 2007. 5.  BASIS OF BEARINGS: THE SOUTH LINE OF THE PROPERTY DESCRIBED HEREIN, BEING MONUMENTED ON THE WEST END BY A SET 5/8" REBAR & 1-1/4" YELLOW PLASTIC CAP, PLS 6973, AND ON THE EAST END BY A FOUND 1/2" REBAR & 1" YELLOW PLASTIC CAP, PLS 6973, BEARS S71°58'00"W.6.  THE POLICY OF THE COUNTY REQUIRES THAT MAINTENANCE ACCESS BE PROVIDED TO ALL STORM DRAINAGE FACILITIES TO ASSURE CONTINUOUS OPERATIONAL CAPABILITY OF THE SYSTEM. THE PROPERTY OWNERS SHALL BE RESPONSIBLE FOR THE MAINTENANCE OF ALL DRAINAGE FACILITIES INCLUDING INLETS, PIPES, CULVERTS, CHANNELS, DITCHES, HYDRAULIC STRUCTURES, AND DETENTION BASINS LOCATED ON THEIR LAND UNLESS MODIFIED BY SUBDIVISION DEVELOPMENT AGREEMENT. SHOULD THE OWNER FAIL TO ADEQUATELY MAINTAIN SAID FACILITIES, THE COUNTY SHALL HAVE THE RIGHT TO ENTER SAID LAND FOR THE SOLE PURPOSE OF OPERATIONS AND MAINTENANCE. ALL SUCH MAINTENANCE COSTS WILL BE ASSESSED TO THE PROPERTY OWNER. 7.  FORMAL DEDICATION OF THE EXISTING EAST 74TH AVENUE RIGHT OF WAY AS SHOWN HEREIN COULD NOT BE FOUND IN THE PUBLIC RECORDS OF ADAMS COUNTY. THE NORTH 25' OF THE SOUTH 1/2 OF THE SOUTHWEST 1/4 OF SECTION 36, TOWNSHIP 2 SOUTH, RANGE 68 WEST OF THE 6TH P.M. ADJACENT TO THE PROPERTY DESCRIBED HEREIN WAS EXCEPTED SINCE APRIL 8, 1940 IN DEED RECORDED IN BOOK 262 AT PAGE 187. THE SOUTH 5' OF THE NORTH 1/2 OF THE SOUTHWEST 1/4 OF SAID SECTION 36 WAS EXCEPTED SINCE AUGUST 2, 1945 IN DEED RECORDED IN BOOK 308 AT PAGE 379. NEITHER CONVEYANCE TO ADAMS COUNTY COULD BE FOUND IN THE ADAMS COUNTY RECORDS.
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LAND TITLE GUARANTEE COMPANY

Date: May 09, 2023

Subject: Attached Title Policy/Guarantee

Enclosed please find your product relating to the property located at 2480 EAST 74TH AVENUE, Denver, CO 80229.

If you have any inquiries or require further assistance, please contact Land Title Residential Title Team at (303) 850-
4141 or response@ltgc.com

Chain of Title Documents:

Adams county recorded 11/09/2022 under reception no.
2022000090434
Adams county recorded 01/26/2015 under reception no.
2015000005645
Adams county recorded 04/20/1993 at book 4057 page 426
Adams county recorded 09/06/1962 at book 1011 page 517
Adams county recorded 02/11/1947 at book 331 page 362
Adams county recorded 04/08/1940 under reception no. 248721
Adams county recorded 10/03/1918 at book 95 page 423
Adams county recorded 02/06/1912 at book 47 page 229
Adams county recorded 12/12/1910 at book 47 page 129
Adams county recorded 02/07/1910 at book 47 page 40

https://ltgc.settlor.com/recorded_document/download/eyJhbGciOiJIUzUxMiIsImlhdCI6MTY4MzY2MDAwOSwiZXhwIjoxNzQ2NzMyMDA5LjB9.eyJjb3VudHkiOiIwODAwMSIsInllYXIiOjIwMjIsInJlY2VwdGlvbiI6IjIwMjIwMDAwOTA0MzQiLCJjb3VudHlfYm9va190eXBlIjoiIiwiYm9vayI6bnVsbCwicGFnZSI6bnVsbCwiaWRfdmVyc2lvbiI6NjkwNjM4Mn0.U4xYkpfYoUI_komBzcAloi3E2gv5GSD6VhHFHG0SJ9HWvkVVKe9SC5PpIGvKReBGrwSfX0-2MyVzI9rZmW-JbA
https://ltgc.settlor.com/recorded_document/download/eyJhbGciOiJIUzUxMiIsImlhdCI6MTY4MzY2MDAwOSwiZXhwIjoxNzQ2NzMyMDA5LjB9.eyJjb3VudHkiOiIwODAwMSIsInllYXIiOjIwMTUsInJlY2VwdGlvbiI6IjIwMTUwMDAwMDU2NDUiLCJjb3VudHlfYm9va190eXBlIjoiIiwiYm9vayI6bnVsbCwicGFnZSI6bnVsbCwiaWRfdmVyc2lvbiI6NjkwNjM4Mn0.uJ-6nH5nX_i-mlKZgi2K2SRUaE0EGy6nHhEsdmjkXVNZuFaHSJB_6MGtXXuj3CEvy517jOOPLmq9oyPRIs6E2w
https://ltgc.settlor.com/recorded_document/download/eyJhbGciOiJIUzUxMiIsImlhdCI6MTY4MzY2MDAwOSwiZXhwIjoxNzQ2NzMyMDA5LjB9.eyJjb3VudHkiOiIwODAwMSIsInllYXIiOjE5OTMsInJlY2VwdGlvbiI6bnVsbCwiY291bnR5X2Jvb2tfdHlwZSI6IiIsImJvb2siOiI0MDU3IiwicGFnZSI6IjQyNiIsImlkX3ZlcnNpb24iOjY5MDYzODJ9.1gM8ssxKfaTsuZ7fN_2lzupKhq8s2DRmGDKcDidJ6R6rVq7gsysyZubL8Yg3cG1fmWhStnq4u7BsMlV798ghbg
https://ltgc.settlor.com/recorded_document/download/eyJhbGciOiJIUzUxMiIsImlhdCI6MTY4MzY2MDAwOSwiZXhwIjoxNzQ2NzMyMDA5LjB9.eyJjb3VudHkiOiIwODAwMSIsInllYXIiOjE5NjIsInJlY2VwdGlvbiI6bnVsbCwiY291bnR5X2Jvb2tfdHlwZSI6IiIsImJvb2siOiIxMDExIiwicGFnZSI6IjUxNyIsImlkX3ZlcnNpb24iOjY5MDYzODJ9.0dxBnQEsjGfYmZiesCZtXRea-_ofMTtqZoQ-loCWGzDZjw3H88Z_04BqbEjfz_XtOkc9LPkk1CtQcvzd-OcAbQ
https://ltgc.settlor.com/recorded_document/download/eyJhbGciOiJIUzUxMiIsImlhdCI6MTY4MzY2MDAwOSwiZXhwIjoxNzQ2NzMyMDA5LjB9.eyJjb3VudHkiOiIwODAwMSIsInllYXIiOjE5NDcsInJlY2VwdGlvbiI6bnVsbCwiY291bnR5X2Jvb2tfdHlwZSI6IiIsImJvb2siOiIzMzEiLCJwYWdlIjoiMzYyIiwiaWRfdmVyc2lvbiI6NjkwNjM4Mn0.DpGciAIziHMagHruhe3pDTYfz6ZtThqXgZK55wcAKvrxjgTxT2Yx3QlGt4fNUQgjMUGkmm1XDNYFXOPxTpjbZQ
https://ltgc.settlor.com/recorded_document/download/eyJhbGciOiJIUzUxMiIsImlhdCI6MTY4MzY2MDAwOSwiZXhwIjoxNzQ2NzMyMDA5LjB9.eyJjb3VudHkiOiIwODAwMSIsInllYXIiOjE5NDAsInJlY2VwdGlvbiI6IjI0ODcyMSIsImNvdW50eV9ib29rX3R5cGUiOiIiLCJib29rIjpudWxsLCJwYWdlIjpudWxsLCJpZF92ZXJzaW9uIjo2OTA2MzgyfQ.HkPC6oHYDYXo4MZvGyuaqna4pzQXAmhhxxt-vGmUU8dnQZk6egUike8j_hojEZxZnJF-ZfAMMEd6pebNmohXmA
https://ltgc.settlor.com/recorded_document/download/eyJhbGciOiJIUzUxMiIsImlhdCI6MTY4MzY2MDAwOSwiZXhwIjoxNzQ2NzMyMDA5LjB9.eyJjb3VudHkiOiIwODAwMSIsInllYXIiOjE5MTgsInJlY2VwdGlvbiI6bnVsbCwiY291bnR5X2Jvb2tfdHlwZSI6IiIsImJvb2siOiI5NSIsInBhZ2UiOiI0MjMiLCJpZF92ZXJzaW9uIjo2OTA2MzgyfQ.XsSlvz93spA8Gijv7Tao1HtjzzdgG3Xcq2LixIaFPdfL0qb092vy_zm5nIVeH3-ryuatSSmsDI0Ul4_kUEBFDw
https://ltgc.settlor.com/recorded_document/download/eyJhbGciOiJIUzUxMiIsImlhdCI6MTY4MzY2MDAwOSwiZXhwIjoxNzQ2NzMyMDA5LjB9.eyJjb3VudHkiOiIwODAwMSIsInllYXIiOjE5MTIsInJlY2VwdGlvbiI6bnVsbCwiY291bnR5X2Jvb2tfdHlwZSI6IiIsImJvb2siOiI0NyIsInBhZ2UiOiIyMjkiLCJpZF92ZXJzaW9uIjo2OTA2MzgyfQ.F2CWIQeUpOAVhtQOQzyl8-ERktYrxwuMdw6hMZD6jbwKGBKeBkPUuadSTtdwShCInNdWFKKA-9APK9BrYaUGiQ
https://ltgc.settlor.com/recorded_document/download/eyJhbGciOiJIUzUxMiIsImlhdCI6MTY4MzY2MDAwOSwiZXhwIjoxNzQ2NzMyMDA5LjB9.eyJjb3VudHkiOiIwODAwMSIsInllYXIiOjE5MTAsInJlY2VwdGlvbiI6bnVsbCwiY291bnR5X2Jvb2tfdHlwZSI6IiIsImJvb2siOiI0NyIsInBhZ2UiOiIxMjkiLCJpZF92ZXJzaW9uIjo2OTA2MzgyfQ.VoC5w0CDPSKMLrZRdAVhwpJxGV9heg6pfXAysHakFXNMRL5CiaYeyVzRw5cUPVRJhk6a3ObhvjhRu5c5Qo6QEg
https://ltgc.settlor.com/recorded_document/download/eyJhbGciOiJIUzUxMiIsImlhdCI6MTY4MzY2MDAwOSwiZXhwIjoxNzQ2NzMyMDA5LjB9.eyJjb3VudHkiOiIwODAwMSIsInllYXIiOjE5MTAsInJlY2VwdGlvbiI6bnVsbCwiY291bnR5X2Jvb2tfdHlwZSI6IiIsImJvb2siOiI0NyIsInBhZ2UiOiI0MCIsImlkX3ZlcnNpb24iOjY5MDYzODJ9.xa8APyaxIj845dfWg2YZnzCrKi16QvJ87-JAjATkg-86-KwJKrRBBQU34YMV9qZS_89EAhNGzA5vly6ztKmA1g


Property Information Binder
CONDITIONS AND STIPULATIONS

1. Definition of Terms

The following terms when used in this Binder mean:

2. Exclusions from Coverage of this Binder

The company assumes no liability including cost of defense by reason of the following:

3. Prosecution of Actions

1. The Company shall have the right at its own costs to institute and prosecute any action or proceeding
or do any other act which in its opinion may be necessary or desirable to establish or confirm the
matters herein assured; and the Company may take any appropriate action under the terms of this
Binder, whether or not it shall be liable thereunder and shall not thereby concede liability or waive any
provision hereof.

2. In all cases where the Company does not institute and prosecute any action or proceeding, the
Assured shall permit the Company to use, at its option, the name of the Assured for this purpose.
Whenever requested by the Company, the Assured shall give the Company all reasonable aid in
prosecuting such action or proceeding, and the Company shall reimburse the Assured for any expense
so incurred.

4. Notice of Loss - Limitation of Action

A statement in writing of any loss or damage for which it is claimed the Company is liable under this Binder
shall be furnished to the Company within sixty days after such loss or damage shall have been determined,
and no right of action shall accrue to the Assured under this Binder until thirty days after such statement shall
have been furnished, and no recovery shall be had by the Assured under this Binder unless action shall be
commenced thereon with two years after expiration of the thirty day period. Failure to furnish the statement
of loss or damage or to commence the action within the time herinbefore specified, shall be conclusive bar
against maintenance by the Assured of any action under this Binder.

5. Option to Pay, Settle or Compromise Claims

"Land": The land described, specifically or by reference, in this Binder and improvements affixed
thereto which by law constitute real property;

(a)

"Public Records"; those records which impart constructive notice of matters relating to said land;(b)
"Date": the effective date;(c)
"the Assured": the party or parties named as the Assured in this Binder, or in a supplemental writing
executed by the Company;

(d)

"the Company" means Old Republic National Title Insurance Company, a Minnesota stock company.(e)

Taxes or assessments which are not shown as existing liens by the records of any taxing authority that
levies taxes or assessments on real property or by the Public Records; taxes and assessments not yet
due or payable and special assessments not yet certified to the Treasurer's office.

(a)

Unpatented mining claims; reservations or exceptions in patents or in Acts authorizing the issuance
thereof; water rights, claims or title to water.

(b)

Title to any property beyond the lines of the Land, or title to streets, roads, avenues, lanes, ways or
waterways on which such land abuts, or the right to maintain therein vaults, tunnels, ramps, or any
other structure or improvement; or any rights or easements therein unless such property, rights or
easements are expressly and specifically set forth in said description.

(c)

Mechanic's lien(s), judgment(s) or other lien(s).(d)
Defects, liens, encumbrances, adverse claims or other matters: (a) created, suffered or agreed to by
the Assured;(b) not known to the Company, not recorded in the Public Records as of the Date, but
known to the Assured as ofthe Date; or (c) attaching or creating subsequent to the Date.

(e)



The Company shall have the option to pay, settle or compromise for or in the name of the Assured any claim
which could result in loss to the Assured within the coverage of this Binder, or to pay the full amount of this
Binder. Such payment or tender of payment of the full amount of the Binder shall terminate all liability of the
Company hereunder.

6. Limitation of Liability - Payment of Loss

7. Subrogation Upon Payment or Settlement

Whenever the Company shall have settled a claim under this Binder, all right of subrogation shall vest in the
Company unaffected by any act of the Assured, and it shall be subrogated to and be entitled to all rights and
remedies which the Assured would have had against any person or property in respect to the claim had this
Binder not been issued. If the payment does not cover the loss of the Assured, the Company shall be
subrogated to the rights and remedies in the proportion which the payment bears to the amount of said loss.
The Assured, if requested by the Company, shall transfer to the Company all rights and remedies against any
person or property necessary in order to perfect the right of subrogation, and shall permit the Company to use
the name of the Assured in any transaction or litigation involving the rights or remedies.

8. Binder Entire Contract

Any action or actions or rights of action that the Assured may have or may bring against the Company arising
out of the subject matter hereof must be based on the provisions of this Binder. No provision or condition of
this Binder can be waived or changed except by a writing endorsed or attached hereto signed by the President,
a Vice President, the Secretary, an Assistant Secretary or other validating officer of the Company.

9. Notices. Where Sent

All notices required to be given the Company and any statement in writing required to be furnished the
Company shall be addressed to it at 400 Second Avenue South, Minneapolis, Minnesota 55401, (612) 371-
1111.

10. Arbitration

Unless prohibited by applicable law, either the Company or the insured may demand arbitration pursuant to the
Title Insurance Arbitration Rules of the American Arbitration Association.

ANTI-FRAUD STATEMENT: Pursuant to CRS 10-1-128(6)(a), it is unlawful to knowingly provide false,
incomplete or misleading facts or information to an insurance company for the purpose of defrauding or
attempting to defraud the company. Penalties may include imprisonment, fines, denial of insurance and civil
damages. Any insurance company or agent of an insurance company who knowingly provides false,
incomplete, or misleading facts or information to a policyholder or claimant for the purpose of defrauding or
attempting to defraud the policyholder or claimant with regard to a settlement or award payable from insurance
proceeds shall be reported to the Colorado division of insurance within the department of regulatory agencies.

The liability of the Company under this Binder shall be limited to the amount of actual loss sustained by
the Assured because of reliance upon the assurances herein set forth, but in no event shall the liability
exceed the amount of the liability stated on the face page hereof.

(a)

The Company will pay all costs imposed upon the Assured in litigation carried on by the Company for
the Assured, and all costs and attorneys' fees in litigation carried on by the Assured with the written
authorization of the Company.

(b)

No claim for loss or damages shall arise or be maintainable under this Binder (1) if the Company after
having received notice of any alleged defect, lien or encumbrance not shown as an Exception or
excluded herein removes such defect, lien or encumbrance within a reasonable time after receipt of
such notice, or (2) for liability voluntarily assumed by the Assured in settling any claim or suit without
written consent of the Company.

(c)

All payments under this Binder, except for attorney's fees as provided for in paragraph 6(b) thereof,
shall reduce the amount of the liability hereunder pro tanto, and no payment shall be made without
producing this Binder or an acceptable copy thereof for endorsement of the payment unless the Binder
be lost or destroyed, in which case proof of the loss or destruction shall be furnished to the satisfaction
of the Company.

(d)

When liability has been definitely fixed in accordance with the conditions of this Binder, the loss or
damage shall be payable within thirty days thereafter.

(e)



This anti-fraud statement is affixed and made a part of this policy.

Issued by:
Land Title Guarantee Company
3033 East First Avenue Suite 600 
Denver, Colorado 80206
303-321-1880

Craig B. Rants, Senior Vice President



Liability: $1.00

Fee: $500.00

Subject to the exclusions from coverage, the limits of liability and other provisions of the Conditions and
Stipulations hereto annexed and made a part of this Binder,

OLD REPUBLIC NATIONAL TITLE INSURANCE COMPANY a Corporation, herein called the Company,

GUARANTEES

RAFAEL MENDOZA AND FLORENCE MENDOZA

Herein called the Assured, against loss, not exceeding the liability amount stated above, which the assured
shall sustain by reason of any incorrectness in the assurance which the Company hereby gives that,
according to the public records as of

May 02, 2023 at 5:00 P.M.

1. Title to said estate or interest at the date hereof is vested in:

RAFAEL MENDOZA AND FLORENCE MENDOZA

2. The estate or interest in the land hereinafter described or referred to covered by this Binder :

FEE SIMPLE

3. The Land referred to in this Binder is described as follows:

Old Republic National Title Insurance Company

PROPERTY INFORMATION BINDER

Order Number: IN70805490 Policy No.: PIB70805490.24993235



THAT PART OF THE SOUTH ONE-HALF SOUTHWEST ONE-QUARTER OF SECTION 36, TOWNSHIP 2
SOUTH, RANGE 68 WEST OF THE 6TH PRINCIPAL MERIDIAN, ADAMS COUNTY, COLORADO, DESCRIBED
AS:

BEGINNING AT THE NORTHWEST CORNER OF SAID SOUTH ONE-HALF SOUTHWEST ONE-QUARTER;
THENCE SOUTH 00 DEGREES 22 MINUTES 00 SECONDS WEST ON AN ASSUMED BEARING ALONG THE
WEST LINE OF SAID SOUTH ONE-HALF SOUTHWEST ONE-QUARTER A DISTANCE OF 25.00 FEET;
THENCE SOUTH 89 DEGREES 57 MINUTES 14 SECONDS EAST PARALLEL WITH SAID NORTH LINE OF
SOUTH ONE-HALF OF SOUTHWEST ONE-QUARTER A DISTSANCE OF 308.78 FEET TO THE TRUE POINT
OF BEGINNING;
THENCE CONTINUING SOUTH 89 DEGREES 57 MINUTES 14 SECONDS EAST A DISTANCE OF 437.55 FEET
TO THE NORTHWEST CORNER OF EVANS TRACT, A SUBDIVISION OF A PART OF SAID SOUTHWEST ONE-
QUARTER;
THENCE SOUTH 00 DEGREES 07 MINUTES 40 SECONDS WEST ALONG THE WEST LINE OF SAID EVANS
TRACT A DISTANCE OF 342.03 FEET TO THE SOUTHWEST CORNER OF SAID EVANS TRACT;
THENCE SOUTH 71 DEGREES 58 MINUTES 00 SECONDS WEST ALONG THE NORTHWESTERLY RIGHT OF
WAY LINE OF COLORADO STATE HIGHWAY NO. 224 A DISTANCE OF 462.62 FEET;
THENCE NORTH 00 DEGREES 22 MINUTES 00 SECONDS EAST PARALLEL WITH THE WEST LINE OF SAID
SOUTH ONE-HALF SOUTHWEST ONE-QUARTER A DISTANCE OF 485.60 FEET TO THE TRUE POINT OF
BEGINNING, COUNTY OF ADAMS, STATE OF COLORADO.

4. The following documents affect the land:

1. RIGHTS OF WAY AS CONTAINED IN DEED RECORDED FEBRUARY 06, 1912 IN BOOK 47 AT PAGE 229.

2. RESERVATIONS AS CONTAINED IN DEED RECORDED FEBRUARY 7, 1910 IN BOOK 47 AT PAGE 40.

3. TERMS, CONDITIONS AND PROVISIONS OF EASEMENT AS CONTAINED IN DOCUMENT RECORDED
NOVEMBER 07, 1955 IN BOOK 579 AT PAGE 173.

4. TERMS, CONDITIONS AND PROVISIONS OF EASEMENT RECORDED MAY 01, 1962 UNDER RECEPTION
NO. 661669.

5. TERMS, CONDITIONS AND PROVISIONS OF RESOLUTION GRANTING AN EASEMENT FOR THE
CONSTRUCTION AND MAINTENANCE OF A WASTEWATER PIPELINE TO THE METRO WASTEWATER
RECLAMATION DISTRICT, A METROPOLITAN SEWAGE DISPOSAL DISTRICT ON COUNTY OWNED
PROPERTY RECORDED APRIL 06, 2005 UNDER RECEPTION NO. 20050406000354580.

6. DEED OF TRUST DATED NOVEMBER 04, 2022 FROM RAFAEL MENDOZA AND FLORENCE MENDOZA TO
THE PUBLIC TRUSTEE OF ADAMS COUNTY FOR THE USE OF BANK OF COLORADO TO SECURE THE
SUM OF $2,408,000.00, AND ANY OTHER AMOUNTS PAYABLE UNDER THE TERMS THEREOF,
RECORDED NOVEMBER 09, 2022, UNDER RECEPTION NO. 2022000090435.

SAID DEED OF TRUST WAS FURTHER SECURED IN ASSIGNMENT OF RENTS RECORDED NOVEMBER
10, 2022, UNDER RECEPTION NO. 2022000090691.

NOTE: ADDITIONAL UPDATES TO THE EFFECTIVE DATE OF THE BINDER MAY BE REQUESTED BY THE
PROPOSED INSURED. ONE UPDATE IS INCLUDED WITH THIS BINDER AT NO ADDITIONAL COST. ANY
ADDITIONAL UPDATES WILL BE ISSUED AT THE COST OF $135 PER UPDATE. FOR EACH UPDATE
PROVIDED, A REVISED BINDER WILL BE ISSUED SHOWING A NEW EFFECTIVE DATE AND ANY
MATTERS RECORDED SINCE THE EFFECTIVE DATE OF THE PREVIOUS BINDER. 

THIS PRODUCT WILL ONLY BE UPDATED FOR 24 MONTHS FOLLOWING THE EFFECTIVE DATE OF THE
ORIGINAL BINDER.

NOTE: THIS BINDER DOES NOT REFLECT THE STATUS OF TITLE TO WATER RIGHTS OR
REPRESENTATION OF SAID RIGHTS, RECORDED OR NOT.

Old Republic National Title Insurance Company

PROPERTY INFORMATION BINDER

Order Number: IN70805490 Policy No.: PIB70805490.24993235

https://ltgc.settlor.com/recorded_document/download/eyJhbGciOiJIUzUxMiIsImlhdCI6MTY4MzY2MDAxMCwiZXhwIjoxNzQ2NzMyMDEwLjB9.eyJjb3VudHkiOiIwODAwMSIsInllYXIiOjE5MTIsInJlY2VwdGlvbiI6bnVsbCwiaWRfY291bnR5X2Jvb2tfdHlwZSI6bnVsbCwiYm9vayI6IjQ3IiwicGFnZSI6IjIyOSJ9.o6UmGawY8LA3yJIc7xlehM5UseZilPntG137IQwbGSKoKF0DhGg9xaf6VbIZCqExla7RRE-LHjc7zobiPIR6LA/Adams_1912_47_229.pdf
https://ltgc.settlor.com/recorded_document/download/eyJhbGciOiJIUzUxMiIsImlhdCI6MTY4MzY2MDAxMCwiZXhwIjoxNzQ2NzMyMDEwLjB9.eyJjb3VudHkiOiIwODAwMSIsInllYXIiOjE5MTAsInJlY2VwdGlvbiI6IiIsImlkX2NvdW50eV9ib29rX3R5cGUiOm51bGwsImJvb2siOiI0NyIsInBhZ2UiOiI0MCJ9.i5UBunLar_JW2WiuKSi_CBcs-UkxBNqwhH5SL415f331JSSlN1BXvXTin70erIVBEtL8fVrR591Y-N_IHsR6Lw/Adams_1910_47_40.pdf
https://ltgc.settlor.com/recorded_document/download/eyJhbGciOiJIUzUxMiIsImlhdCI6MTY4MzY2MDAxMCwiZXhwIjoxNzQ2NzMyMDEwLjB9.eyJjb3VudHkiOiIwODAwMSIsInllYXIiOjE5NTUsInJlY2VwdGlvbiI6bnVsbCwiaWRfY291bnR5X2Jvb2tfdHlwZSI6bnVsbCwiYm9vayI6IjU3OSIsInBhZ2UiOiIxNzMifQ.2AMYJEXP0Iiaqxdip_oJwog_5Zq4DXImKo7_IUhHCTfKDFWB-OQvZ_uPafj8wpnqODtGwrh_oSJg8eOYFaLNmg/Adams_1955_579_173.pdf
https://ltgc.settlor.com/recorded_document/download/eyJhbGciOiJIUzUxMiIsImlhdCI6MTY4MzY2MDAxMCwiZXhwIjoxNzQ2NzMyMDEwLjB9.eyJjb3VudHkiOiIwODAwMSIsInllYXIiOjE5NjIsInJlY2VwdGlvbiI6IjY2MTY2OSIsImlkX2NvdW50eV9ib29rX3R5cGUiOm51bGwsImJvb2siOm51bGwsInBhZ2UiOm51bGx9.Qu7fq9EAIgzjJ2nM0nP7AnZmzT3I50O2MR5XEegBd_cHdmzQf7zdGiFJK1100Kg4O2QVcFN-RD5OODiIeWw49w/Adams_1962_661669.pdf
https://ltgc.settlor.com/recorded_document/download/eyJhbGciOiJIUzUxMiIsImlhdCI6MTY4MzY2MDAxMCwiZXhwIjoxNzQ2NzMyMDEwLjB9.eyJjb3VudHkiOiIwODAwMSIsInllYXIiOjIwMDUsInJlY2VwdGlvbiI6IjM1NDU4MCIsImlkX2NvdW50eV9ib29rX3R5cGUiOm51bGwsImJvb2siOiIiLCJwYWdlIjoiIn0.HDRKjClsvWNFnXO2Wn6wUns_GuugTJJK4cBIbxFy44x1HZGxX52PGkGQjZc4bOtDb2Wp-1-_KoN14j-PCKF4AA/Adams_2005_354580.pdf
https://ltgc.settlor.com/recorded_document/download/eyJhbGciOiJIUzUxMiIsImlhdCI6MTY4MzY2MDAxMCwiZXhwIjoxNzQ2NzMyMDEwLjB9.eyJjb3VudHkiOiIwODAwMSIsInllYXIiOjIwMjIsInJlY2VwdGlvbiI6IjkwNDM1IiwiaWRfY291bnR5X2Jvb2tfdHlwZSI6bnVsbCwiYm9vayI6bnVsbCwicGFnZSI6bnVsbH0.e1_pF--_J52BrCeLgqj-UWNtt5AY8r2VgZwQFnNi9CBmu8BTnjIpsINWH4jF_7dIjGoKMCfKnsZVo1V9KCKw8Q/Adams_2022_90435.pdf
https://ltgc.settlor.com/recorded_document/download/eyJhbGciOiJIUzUxMiIsImlhdCI6MTY4MzY2MDAxMCwiZXhwIjoxNzQ2NzMyMDEwLjB9.eyJjb3VudHkiOiIwODAwMSIsInllYXIiOjIwMjIsInJlY2VwdGlvbiI6IjkwNjkxIiwiaWRfY291bnR5X2Jvb2tfdHlwZSI6bnVsbCwiYm9vayI6bnVsbCwicGFnZSI6bnVsbH0.hr8WyFfLLe9-y9JbSulnhtXqKNPS3sSIy3K3uYu2mtAjs9uiKsCxz9PjjiBHx7yqSm9wmM0nqMx8pBGB_mRx9w/Adams_2022_90691.pdf


NOTE: THIS BINDER IS NOT A REPORT OR REPRESENTATION AS TO MINERAL INTERESTS, AND
SHOULD NOT BE USED, OR RELIED UPON, IN CONNECTION WITH THE NOTICE REQUIREMENTS THAT
ARE SET FORTH IN CRS 24-65.5-103.

Old Republic National Title Insurance Company

PROPERTY INFORMATION BINDER

Order Number: IN70805490 Policy No.: PIB70805490.24993235



RAFAEL MENDOZA AND FLORENCE MENDOZA
ATTN: RAFAEL MENDOZA AND FLORENCE MENDOZA
2480 E. 74TH AVE
Denver, CO 80229

Reference

Your Reference Number:
Our Order Number: 70805490

Our Customer Number: 89595.1
Invoice (Process) Date: 05/09/2023

Transaction Invoiced By: Jessica Taylor
Email Address: jtaylor@ltgc.com

INVOICE

Land Title Guarantee Company
5975 Greenwood Plaza Blvd Suite 125

Greenwood Village, CO 80111
(303) 270-0445

Tax ID: 84-0572036

Invoice Number: 70805490

Property Address: 2480 EAST 74TH AVENUE, DENVER, CO 80229

Parties: RAFAEL MENDOZA AND FLORENCE MENDOZA

- Charges -

Property Information Binder $500.00

 

Amount Credited $0.00

Total Invoice Amount $500.00

Total Amount Due $500.00

Payment due upon receipt

Please reference Invoice No. 70805490 on payment
Please make check payable and send to:

Land Title Guarantee Company
5975 Greenwood Plaza Blvd Suite 125

Greenwood Village, CO 80111

Form 1128     accounting/invoice.html 70805490  
(32510676)



LAND TITLE GUARANTEE COMPANY

Date: May 09, 2023

Subject: Attached Title Policy/Guarantee

Enclosed please find your product relating to the property located at 7330 YORK STREET, Denver, CO 80229.

If you have any inquiries or require further assistance, please contact Land Title Residential Title Team at (303) 850-
4141 or response@ltgc.com

Chain of Title Documents:

Adams county recorded 06/21/1996 at book 4777 page 928
Adams county recorded 04/20/1993 at book 4057 page 424
Adams county recorded 09/06/1962 at book 1011 page 517

https://ltgc.settlor.com/recorded_document/download/eyJhbGciOiJIUzUxMiIsImlhdCI6MTY4MzY1MDgzNiwiZXhwIjoxNzQ2NzIyODM2LjB9.eyJjb3VudHkiOiIwODAwMSIsInllYXIiOjE5OTYsInJlY2VwdGlvbiI6bnVsbCwiY291bnR5X2Jvb2tfdHlwZSI6IiIsImJvb2siOiI0Nzc3IiwicGFnZSI6IjkyOCIsImlkX3ZlcnNpb24iOjY5MDYzMzR9.krHioU4X7tR87kRq6eQB3tK9nxTIY9kbDhsFjzLXbzPH1wn3S7BbvihArSadTpymyxZONmuhEd2yseI7QIR-Bg
https://ltgc.settlor.com/recorded_document/download/eyJhbGciOiJIUzUxMiIsImlhdCI6MTY4MzY1MDgzNiwiZXhwIjoxNzQ2NzIyODM2LjB9.eyJjb3VudHkiOiIwODAwMSIsInllYXIiOjE5OTMsInJlY2VwdGlvbiI6bnVsbCwiY291bnR5X2Jvb2tfdHlwZSI6IiIsImJvb2siOiI0MDU3IiwicGFnZSI6IjQyNCIsImlkX3ZlcnNpb24iOjY5MDYzMzR9.DTW31scxYd3_F0IFuD6dldn8G3BLxFX4X6FPnz7rhkSlR1EjpzdErRGIxQ66nv6qSvd0KO9i0QmPYs-5i1xhFw
https://ltgc.settlor.com/recorded_document/download/eyJhbGciOiJIUzUxMiIsImlhdCI6MTY4MzY1MDgzNiwiZXhwIjoxNzQ2NzIyODM2LjB9.eyJjb3VudHkiOiIwODAwMSIsInllYXIiOjE5NjIsInJlY2VwdGlvbiI6bnVsbCwiY291bnR5X2Jvb2tfdHlwZSI6IiIsImJvb2siOiIxMDExIiwicGFnZSI6IjUxNyIsImlkX3ZlcnNpb24iOjY5MDYzMzR9.cLYWLL4QCuMjh8eZa0WeiL_kBWO8rJwzS6HK8fAVICfMgmk4Ab1LPNAgWjfm0dSiJ1BQVHWfWPSr1uek1Bk35g


Property Information Binder
CONDITIONS AND STIPULATIONS

1. Definition of Terms

The following terms when used in this Binder mean:

2. Exclusions from Coverage of this Binder

The company assumes no liability including cost of defense by reason of the following:

3. Prosecution of Actions

1. The Company shall have the right at its own costs to institute and prosecute any action or proceeding
or do any other act which in its opinion may be necessary or desirable to establish or confirm the
matters herein assured; and the Company may take any appropriate action under the terms of this
Binder, whether or not it shall be liable thereunder and shall not thereby concede liability or waive any
provision hereof.

2. In all cases where the Company does not institute and prosecute any action or proceeding, the
Assured shall permit the Company to use, at its option, the name of the Assured for this purpose.
Whenever requested by the Company, the Assured shall give the Company all reasonable aid in
prosecuting such action or proceeding, and the Company shall reimburse the Assured for any expense
so incurred.

4. Notice of Loss - Limitation of Action

A statement in writing of any loss or damage for which it is claimed the Company is liable under this Binder
shall be furnished to the Company within sixty days after such loss or damage shall have been determined,
and no right of action shall accrue to the Assured under this Binder until thirty days after such statement shall
have been furnished, and no recovery shall be had by the Assured under this Binder unless action shall be
commenced thereon with two years after expiration of the thirty day period. Failure to furnish the statement
of loss or damage or to commence the action within the time herinbefore specified, shall be conclusive bar
against maintenance by the Assured of any action under this Binder.

5. Option to Pay, Settle or Compromise Claims

"Land": The land described, specifically or by reference, in this Binder and improvements affixed
thereto which by law constitute real property;

(a)

"Public Records"; those records which impart constructive notice of matters relating to said land;(b)
"Date": the effective date;(c)
"the Assured": the party or parties named as the Assured in this Binder, or in a supplemental writing
executed by the Company;

(d)

"the Company" means Old Republic National Title Insurance Company, a Minnesota stock company.(e)

Taxes or assessments which are not shown as existing liens by the records of any taxing authority that
levies taxes or assessments on real property or by the Public Records; taxes and assessments not yet
due or payable and special assessments not yet certified to the Treasurer's office.

(a)

Unpatented mining claims; reservations or exceptions in patents or in Acts authorizing the issuance
thereof; water rights, claims or title to water.

(b)

Title to any property beyond the lines of the Land, or title to streets, roads, avenues, lanes, ways or
waterways on which such land abuts, or the right to maintain therein vaults, tunnels, ramps, or any
other structure or improvement; or any rights or easements therein unless such property, rights or
easements are expressly and specifically set forth in said description.

(c)

Mechanic's lien(s), judgment(s) or other lien(s).(d)
Defects, liens, encumbrances, adverse claims or other matters: (a) created, suffered or agreed to by
the Assured;(b) not known to the Company, not recorded in the Public Records as of the Date, but
known to the Assured as ofthe Date; or (c) attaching or creating subsequent to the Date.

(e)



The Company shall have the option to pay, settle or compromise for or in the name of the Assured any claim
which could result in loss to the Assured within the coverage of this Binder, or to pay the full amount of this
Binder. Such payment or tender of payment of the full amount of the Binder shall terminate all liability of the
Company hereunder.

6. Limitation of Liability - Payment of Loss

7. Subrogation Upon Payment or Settlement

Whenever the Company shall have settled a claim under this Binder, all right of subrogation shall vest in the
Company unaffected by any act of the Assured, and it shall be subrogated to and be entitled to all rights and
remedies which the Assured would have had against any person or property in respect to the claim had this
Binder not been issued. If the payment does not cover the loss of the Assured, the Company shall be
subrogated to the rights and remedies in the proportion which the payment bears to the amount of said loss.
The Assured, if requested by the Company, shall transfer to the Company all rights and remedies against any
person or property necessary in order to perfect the right of subrogation, and shall permit the Company to use
the name of the Assured in any transaction or litigation involving the rights or remedies.

8. Binder Entire Contract

Any action or actions or rights of action that the Assured may have or may bring against the Company arising
out of the subject matter hereof must be based on the provisions of this Binder. No provision or condition of
this Binder can be waived or changed except by a writing endorsed or attached hereto signed by the President,
a Vice President, the Secretary, an Assistant Secretary or other validating officer of the Company.

9. Notices. Where Sent

All notices required to be given the Company and any statement in writing required to be furnished the
Company shall be addressed to it at 400 Second Avenue South, Minneapolis, Minnesota 55401, (612) 371-
1111.

10. Arbitration

Unless prohibited by applicable law, either the Company or the insured may demand arbitration pursuant to the
Title Insurance Arbitration Rules of the American Arbitration Association.

ANTI-FRAUD STATEMENT: Pursuant to CRS 10-1-128(6)(a), it is unlawful to knowingly provide false,
incomplete or misleading facts or information to an insurance company for the purpose of defrauding or
attempting to defraud the company. Penalties may include imprisonment, fines, denial of insurance and civil
damages. Any insurance company or agent of an insurance company who knowingly provides false,
incomplete, or misleading facts or information to a policyholder or claimant for the purpose of defrauding or
attempting to defraud the policyholder or claimant with regard to a settlement or award payable from insurance
proceeds shall be reported to the Colorado division of insurance within the department of regulatory agencies.

The liability of the Company under this Binder shall be limited to the amount of actual loss sustained by
the Assured because of reliance upon the assurances herein set forth, but in no event shall the liability
exceed the amount of the liability stated on the face page hereof.

(a)

The Company will pay all costs imposed upon the Assured in litigation carried on by the Company for
the Assured, and all costs and attorneys' fees in litigation carried on by the Assured with the written
authorization of the Company.

(b)

No claim for loss or damages shall arise or be maintainable under this Binder (1) if the Company after
having received notice of any alleged defect, lien or encumbrance not shown as an Exception or
excluded herein removes such defect, lien or encumbrance within a reasonable time after receipt of
such notice, or (2) for liability voluntarily assumed by the Assured in settling any claim or suit without
written consent of the Company.

(c)

All payments under this Binder, except for attorney's fees as provided for in paragraph 6(b) thereof,
shall reduce the amount of the liability hereunder pro tanto, and no payment shall be made without
producing this Binder or an acceptable copy thereof for endorsement of the payment unless the Binder
be lost or destroyed, in which case proof of the loss or destruction shall be furnished to the satisfaction
of the Company.

(d)

When liability has been definitely fixed in accordance with the conditions of this Binder, the loss or
damage shall be payable within thirty days thereafter.

(e)



This anti-fraud statement is affixed and made a part of this policy.

Issued by:
Land Title Guarantee Company
3033 East First Avenue Suite 600 
Denver, Colorado 80206
303-321-1880

Craig B. Rants, Senior Vice President



Liability: $1.00

Fee: $500.00

Subject to the exclusions from coverage, the limits of liability and other provisions of the Conditions and
Stipulations hereto annexed and made a part of this Binder,

OLD REPUBLIC NATIONAL TITLE INSURANCE COMPANY a Corporation, herein called the Company,

GUARANTEES

RAFAEL MENDOZA AND FLORENCE MENDOZA

Herein called the Assured, against loss, not exceeding the liability amount stated above, which the assured
shall sustain by reason of any incorrectness in the assurance which the Company hereby gives that,
according to the public records as of

May 02, 2023 at 5:00 P.M.

1. Title to said estate or interest at the date hereof is vested in:

DOMENIC D'AMATO, AS TO A LIFE ESTATE AND RAFAEL MENDOZA AND FLORENCE MENDOZA, AS TO
THE REMAINDER

2. The estate or interest in the land hereinafter described or referred to covered by this Binder :

FEE SIMPLE

3. The Land referred to in this Binder is described as follows:

Old Republic National Title Insurance Company

PROPERTY INFORMATION BINDER

Order Number: IN70805487 Policy No.: PIB70805487.24992984



THAT PART OF THE SOUTH ONE-HALF SOUTHWEST ONE-QUARTER OF SECTION 36, TOWNSHIP 2
SOUTH, RANGE 68 WEST OF THE SIXTH PRINCIPAL MERIDIAN, ADAMS COUNTY, COLORADO DESCRIBED
AS:

BEGINNING AT THE NORTHWEST CORNER OF SAID SOUTH ONE-HALF SOUTHWEST ONE-QUARTER;
THENCE S00°22'00"W ON AN ASSUMED BEARING ALONG THE WEST LINE OF SAID SOUTH ONE-HALF
SOUTHWEST ONE-QUARTER, A DISTANCE OF 25.00 FEET; THENCE S89°57'14"E PARALLEL WITH THE
NORTH LINE OF SAID SOUTH ONE-HALF SOUTHWEST ONE-QUARTER, A DISTANCE OF 30.00 FEET TO
THE TRUE POINT OF BEGINNING; THENCE CONTINUING S89°57'14"E PARALLEL WITH SAID NORTH LINE, A
DISTANCE OF 278.78 FEET; THENCE S00°22'00"W PARALLEL WITH THE WEST LINE OF SAID SOUTH ONE-
HALF SOUTHWEST ONE-QUARTER A DISTANCE OF 485.60 FEET TO A POINT ON THE NORTHWESTERLY
RIGHT OF WAY LINE OF COLORADO STATE HIGHWAY NO. 224; THENCE S71°58'00"W ALONG SAID
NORTHWESTERLY RIGHT OF WAY LINE A DISTANCE OF 197.50 FEET; THENCE N51°30'W ALONG SAID
NORTHWESTERLY RIGHT OF WAY LINE A DISTANCE OF 90.30 FEET TO A POINT 50.00 FEET EAST OF THE
WEST LINE OF SAID SOUTH ONE-HALF SOUTHWEST ONE-QUARTER; THENCE N00°22'00"E PARALLEL
WITH SAID WEST LINE A DISTANCE OF 328.90 FEET; THENCE N10°56'30"W A DISTANCE OF 102.00 FEET
TO A POINT 30.00 FEET EAST OF SAID WEST LINE; THENCE N00°22'00"E PARALLEL WITH SAID WEST LINE
A DISTANCE OF 62.15 FEET TO THE TRUE POINT OF BEGINNING; EXCEPT ANY PART IN ROAD OR
ROADWAY AND EXCEPT THAT PORTION CONVEYED TO THE COUNTY OF ADAMS, STATE OF COLORADO
IN WARRANTY DEED RECORDED MAY 22, 2018 UNDER RECEPTION NO. 2018000040942, COUNTY OF
ADAMS, STATE OF COLORADO.

4. The following documents affect the land:

1. EXISTING LEASES AND TENANCIES, IF ANY.

2. RIGHT OF WAY EASEMENT AS GRANTED TO NORTH WASHINGTON STREET WATER AND SANITATION
DISTRICT IN INSTRUMENT RECORDED NOVEMBER 4, 1955 IN BOOK 579 AT PAGE 173 AND RECORDED
MAY 01, 1962, IN BOOK 981 AT PAGE 448.

3. TERMS, CONDITIONS, PROVISIONS, BURDENS AND OBLIGATIONS OF RESOLUTION NO. 2018-312
RECORDED MAY 22, 2018 UNDER RECEPTION NO. 2018000040942.

4. TERMS, CONDITIONS, PROVISIONS, BURDENS AND OBLIGATIONS OF UTILITY EASEMENT RECORDED
APRIL 06, 2020 UNDER RECEPTION NO. 2020000031598 AND RECORDED APRIL 9, 2020 UNDER
RECEPTION NO. 2020000032891.

NOTE: ADDITIONAL UPDATES TO THE EFFECTIVE DATE OF THE BINDER MAY BE REQUESTED BY THE
PROPOSED INSURED. ONE UPDATE IS INCLUDED WITH THIS BINDER AT NO ADDITIONAL COST. ANY
ADDITIONAL UPDATES WILL BE ISSUED AT THE COST OF $135 PER UPDATE. FOR EACH UPDATE
PROVIDED, A REVISED BINDER WILL BE ISSUED SHOWING A NEW EFFECTIVE DATE AND ANY
MATTERS RECORDED SINCE THE EFFECTIVE DATE OF THE PREVIOUS BINDER. 

THIS PRODUCT WILL ONLY BE UPDATED FOR 24 MONTHS FOLLOWING THE EFFECTIVE DATE OF THE
ORIGINAL BINDER.

NOTE: THIS BINDER DOES NOT REFLECT THE STATUS OF TITLE TO WATER RIGHTS OR
REPRESENTATION OF SAID RIGHTS, RECORDED OR NOT.

NOTE: THIS BINDER IS NOT A REPORT OR REPRESENTATION AS TO MINERAL INTERESTS, AND
SHOULD NOT BE USED, OR RELIED UPON, IN CONNECTION WITH THE NOTICE REQUIREMENTS THAT
ARE SET FORTH IN CRS 24-65.5-103.

Old Republic National Title Insurance Company

PROPERTY INFORMATION BINDER

Order Number: IN70805487 Policy No.: PIB70805487.24992984

https://ltgc.settlor.com/recorded_document/download/eyJhbGciOiJIUzUxMiIsImlhdCI6MTY4MzY1MDgzOCwiZXhwIjoxNzQ2NzIyODM4LjB9.eyJjb3VudHkiOiIwODAwMSIsInllYXIiOjIwMTgsInJlY2VwdGlvbiI6IjQwOTQyIiwiaWRfY291bnR5X2Jvb2tfdHlwZSI6bnVsbCwiYm9vayI6bnVsbCwicGFnZSI6bnVsbH0.KjQFZooUin8VYbE5dkyHa4702WpdxcVVNF-_brpncFKFholx01-fBxl0xYAa3v_jv1CObuZNWycMktVFPXAJcg/Adams_2018_40942.pdf
https://ltgc.settlor.com/recorded_document/download/eyJhbGciOiJIUzUxMiIsImlhdCI6MTY4MzY1MDgzOCwiZXhwIjoxNzQ2NzIyODM4LjB9.eyJjb3VudHkiOiIwODAwMSIsInllYXIiOjE5NTUsInJlY2VwdGlvbiI6bnVsbCwiaWRfY291bnR5X2Jvb2tfdHlwZSI6bnVsbCwiYm9vayI6IjU3OSIsInBhZ2UiOiIxNzMifQ.BTznvEGB_shObveXaGHhB0oAp_G-0l0dKCp_agC6qKFObyTvJyZynYCxyYeomLcg37IgzwjHtuCUaWxeTE_oXQ/Adams_1955_579_173.pdf
https://ltgc.settlor.com/recorded_document/download/eyJhbGciOiJIUzUxMiIsImlhdCI6MTY4MzY1MDgzOCwiZXhwIjoxNzQ2NzIyODM4LjB9.eyJjb3VudHkiOiIwODAwMSIsInllYXIiOjE5NjIsInJlY2VwdGlvbiI6IiIsImlkX2NvdW50eV9ib29rX3R5cGUiOm51bGwsImJvb2siOiI5ODEiLCJwYWdlIjoiNDQ4In0.nGvlCxgsgvBEOQIk5Bx5RQdgVeuOklufG8AcrlVOLAuKnBA4bla1Wqn9g6EyefaEOPZr-zb2VIt2MgJUJAdjdQ/Adams_1962_981_448.pdf
https://ltgc.settlor.com/recorded_document/download/eyJhbGciOiJIUzUxMiIsImlhdCI6MTY4MzY1MDgzOCwiZXhwIjoxNzQ2NzIyODM4LjB9.eyJjb3VudHkiOiIwODAwMSIsInllYXIiOjIwMTgsInJlY2VwdGlvbiI6IjQwOTQyIiwiaWRfY291bnR5X2Jvb2tfdHlwZSI6bnVsbCwiYm9vayI6bnVsbCwicGFnZSI6bnVsbH0.KjQFZooUin8VYbE5dkyHa4702WpdxcVVNF-_brpncFKFholx01-fBxl0xYAa3v_jv1CObuZNWycMktVFPXAJcg/Adams_2018_40942.pdf
https://ltgc.settlor.com/recorded_document/download/eyJhbGciOiJIUzUxMiIsImlhdCI6MTY4MzY1MDgzOCwiZXhwIjoxNzQ2NzIyODM4LjB9.eyJjb3VudHkiOiIwODAwMSIsInllYXIiOjIwMjAsInJlY2VwdGlvbiI6IjMxNTk4IiwiaWRfY291bnR5X2Jvb2tfdHlwZSI6bnVsbCwiYm9vayI6bnVsbCwicGFnZSI6bnVsbH0.Rx7Efjz2-7oKwg66ohW_EJrwxLTs-STzEkUFbR8rU-DAl5qKHYh561Ipu6ILP4Nl3ZOfiucGMM2wxb7XHxSWUQ/Adams_2020_31598.pdf
https://ltgc.settlor.com/recorded_document/download/eyJhbGciOiJIUzUxMiIsImlhdCI6MTY4MzY1MDgzOCwiZXhwIjoxNzQ2NzIyODM4LjB9.eyJjb3VudHkiOiIwODAwMSIsInllYXIiOjIwMjAsInJlY2VwdGlvbiI6IjMyODkxIiwiaWRfY291bnR5X2Jvb2tfdHlwZSI6bnVsbCwiYm9vayI6bnVsbCwicGFnZSI6bnVsbH0.1aFzhuAKKPKGng0h8IB-pGEKOXrgnZ3aGnK6cV8HOgAKGIKx3RyoDOB06qfRGRplXuWM2AuqpDScfACHw7O-EA/Adams_2020_32891.pdf






MENDOZA YORK STREET SUBDIVISION 

LEGAL DESCRIPTION 

A PART OF THE SOUTH 1/2 OF THE SOUTHWEST 1/4 OF SECTION 36, TOWNSHIP 2 SOUTH, RANGE 68 

WEST OF THE SIXTH PRINCIPAL MERIDIAN MORE PARTICULARLY DESCRIBED AS FOLLOWS: 

 

COMMENCING AT THE NORTHWEST CORNER OF SAID SOUTH 1/2 OF THE SOUTHWEST 1/4 OF SECTION 

36; THENCE ALONG THE WEST LINE OF SAID SOUTH 1/2 OF THE SOUTHWEST 1/4 OF SECTION 36 

S00°22'00"W 49.82 FEET; THENCE S89°38'00"E 50.00 FEET TO A POINT ON THE EAST RIGHT OF WAY LINE 

OF YORK STREET AND THE POINT OF BEGINNING; THENCE N45°05'50"E 35.53 FEET TO A POINT ON THE 

SOUTH RIGHT OF WAY LINE OF EAST 74TH AVENUE; THENCE ALONG SAID SOUTH RIGHT OF WAY LINE 

S89°57'14"E 671.33 FEET TO THE NORTHWEST CORNER OF EVANS TRACT; THENCE ALONG THE WEST 

LINE OF EVANS TRACT S00°07'40"W 342.03 FEET TO THE SOUTHWEST CORNER OF EVANS TRACT AND A 

POINT ON THE NORTH RIGHT OF WAY LINE OF COLORADO STATE HIGHWAY 224; THENCE ALONG SAID 

NORTH RIGHT OF WAY LINE S71°58'00"W 660.12 FEET; THENCE N51°51'30"W 90.30 FEET TO A POINT ON 

THE EAST RIGHT OF WAY LINE OF YORK STREET; THENCE ALONG SAID EAST RIGHT OF WAY LINE 

N00°22'00"E 466.08 FEET TO THE POINT OF BEGINNING, COUNTY OF ADAMS, STATE OF COLORADO. 



Account Parcel Number Receipt Date Receipt Number

R0071167 0171936300074 Jun 14, 2022 2022-06-14-WEB-28124

MENDOZA RAFAEL AND
1955 E 75TH AVE
DENVER, CO 80229-6513

Situs Address Payor

7330 YORK ST Rafael Mendoza

Legal Description

SECT,TWN,RNG:36-2-68 DESC: PT OF THE S2 SW4 SEC 36 DESC AS BEG AT NW COR SD S2  SW4 TH S 25 FT TH E 30 FT TO
THE TRUE POB TH CONT E  278/78 FT TH S 485/60 FT TO A PT ON NWLY ROW LN OF  COLO S/H NO 224 TH S 71D 58M W
197/50 FT TH N 51D 51M W  90/30 FT TO A PT 50 FT E OF W LN SD S2 SW4 TH N 328/90 FT  TH N 10D 56M W 102 FT TO A PT
30 FT E OF SD W LN TH N  62/15 FT TO THE TRUE POB EXC RD (B1735 PG164 & REC NO 2018000040942)     3/0636A

Property Code Actual Assessed Year Area Mill Levy

1276 - 1276 228,533 16,340 2021 085 98.659

AG FLOOD IRRG LAND - 4117 943 270 2021 085 98.659

Payments Received

E-check Multi-Account Payment

Payments Applied

Year Charges Billed Prior Payments New Payments Balance

2021 Tax Charge $1,638.72 $819.36 $819.36 $0.00

$819.36 $0.00

Balance Due as of Jun 14, 2022 $0.00

WE ARE EXPANDING TO SERVE YOU BETTER!  WATCH FOR NEW LOCATIONS ON OUR WEBSITE!

4430 S ADAMS COUNTY PKWY C2436
BRIGHTON CO 80601
[Stay Safe!  Please use website services www.adcotax.com]

Email: treasurer@adcogov.org
Telephone:  720-523-6160

ALL CHECKS ARE SUBJECT TO FINAL COLLECTION.  THANK YOU FOR YOUR PAYMENT!

Adams County Treasurer & Public Trustee

RECEIPT OF PAYMENT (Tax, Fees, Costs, Interests,

Penalties)

Lisa L. Culpepper, J.D.   Adams County Treasurer & Public Trustee Page 1 of 1



CERTIFICATION OF NOTICE TO MINERAL ESTATE OWNERS 

I/We, ________________________________________________
(the “Applicant”) by signing below, hereby declare and certify as follows: 

With respect to the property located at: 
Physical Address:  __________________________________________
Legal Description: _____________________________________________________

______________________________________________________
Parcel #(s): __________________________ 

(PLEASE CHECK ONE): 

_____ On the ______ day of ___________________, 20____, which is not less than thirty days 
before the initial public hearing, notice of application for surface development was provided 
to mineral estate owners pursuant to section 24-65.5-103 of the Colorado Revised Statutes; 

or 
_____ I/We have searched the records of the Adams County Tax Assessor and the Adams County 

Clerk and Recorder for the above identified parcel and have found that no mineral estate 
owner is identified therein.   

Date:  ___________  Applicant: __________________________

By:  ___________________________ 
Print Name:  ___________________________ 
Address:   ___________________________ 

___________________________ 
STATE OF COLORADO ) 

)
COUNTY OF ADAMS ) 

Subscribed and sworn to before me this _____day of __________________, 20___, by 
___________________________. 

Witness my hand and official seal. 

My Commission expires: ______________ ______________________________ 
Notary Public 

After Recording Return To: Name and Address of Person Preparing Legal Description: 

A recorded copy of this Certification shall be submitted to the Adams County Community and 
Economic Development Department with all applicable land use applications. 

Rick.A.Rome
Text Box
Ralph Mendoza

Rick.A.Rome
Text Box
2480 E. 74th Avenue

Rick.A.Rome
Text Box
Unplatted

Rick.A.Rome
Text Box
0171936300075

Rick.A.Rome
Text Box
x

Rick.A.Rome
Text Box
Ralph Mendoza

Rick.A.Rome
Text Box
1955 E. 75th Ave

Rick.A.Rome
Text Box
Denver, CO 80229



APPLICANT’S CERTIFICATION CONCERNING QUALIFYING SURFACE DEVELOPMENT, 
PURSUANT TO C.R.S. §24-65.5-103.3 (1)(b) 

I/We, ____________________________________________________________  _  
___________________, (the “Applicant”) by signing below, hereby declare and certify as follows: 

Concerning the property located at: 
Physical Address: _____________________________________________________ 
Legal Description: _____________________________________________________ 

Parcel #(s): _____________________________ 

With respect to qualifying surface developments, that (PLEASE CHECK ONE): 

______ No mineral estate owner has entered an appearance or filed an objection to the 
proposed application for development within thirty days after the initial public 
hearing on the application; or 

______ The Applicant and any mineral estate owners who have filed an objection to the 
proposed application for development or have otherwise filed an entry of 
appearance in the initial public hearing regarding such application no later than 
thirty days following  the initial public hearing on the application have executed a 
surface use agreement related to the property included in the application for 
development, the provisions of which have been incorporated into the application 
for development or are evidenced by a memorandum or otherwise recorded in the 
records of the clerk and recorder of the county in which the property is located so 
as to provide notice to transferees of the Applicant, who shall be bound by such 
surface use agreements; or 

______ The application for development provides: 
(i) Access to mineral operations, surface facilities, flowlines, and pipelines in 

support of such operations existing when the final public hearing on the 
application for development is held by means of public roads sufficient to 
withstand trucks and drilling equipment or thirty-foot-wide access 
easements; 

(ii) An oil and gas operations area and existing well site locations in 
accordance with section 24-65.5-103.5 of the Colorado Revised Statutes; 
and  

(iii) That the deposit for incremental drilling costs described in section 24-
65.5-103.7 of the Colorado Revised Statutes has been made. 

Date:  _________________ Applicant: ______________________________ 

After Recording Return To: By: ______________________________ 
Print Name: ______________________________ 

   Address: ______________________________ 
       ______________________________ 
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STATE OF COLORADO ) 
)

COUNTY OF ADAMS ) 

Subscribed and sworn to before me this _____day of __________________, 20___, by 
___________________________. 

Witness my hand and official seal. 

My Commission expires: ______________ ______________________________ 
Notary Public 

Name and Address of Person Preparing Legal Description: 

A recorded copy of this Certification shall be submitted to the Adams County Community 
and Economic Development Department within thirty days after the initial public hearing 
on all applicable land use applications. 



APPLICANT’S CERTIFICATION CONCERNING QUALIFYING SURFACE DEVELOPMENT, 
PURSUANT TO C.R.S. §24-65.5-103.3 (1)(b) 

I, _                                                          (the “Applicant”) by signing below, hereby declare 
and certify as follows concerning the property located at:  

Physical Address: 

     Legal Description: 

Parcel # (s): 

With respect to qualifying surface developments: 

Access to existing and proposed mineral operations, surface facilities, flowlines, and pipelines 
in support of such existing and proposed operations for oil and gas exploration and 
production, including provisions for public roads sufficient to withstand trucks and drilling 
equipment or thirty-foot-wide access easements, were provided for in a “                         “ 
area as recorded in Reception #  
 on .  

Date:  _________________ Applicant: ______________________________ 
By: 

   Address: 

STATE OF COLORADO ) 
)

COUNTY OF ADAMS ) 

Subscribed and sworn to before me this _____day of __________________, 20___, by 
___________________________. 

Witness my hand and official seal. 

My Commission expires: ______________ ______________________________ 
Notary Public 

After Recording Return To:   Name and Address of Person Preparing Legal Description: 

A recorded copy of this Certification shall be submitted to the Adams County Community and 
Economic Development Department with all applicable land use applications. 



CERTIFICATION OF NOTICE TO MINERAL ESTATE OWNERS 

I/We, ________________________________________________
(the “Applicant”) by signing below, hereby declare and certify as follows: 

With respect to the property located at: 
Physical Address:  __________________________________________
Legal Description: _____________________________________________________

______________________________________________________
Parcel #(s): __________________________ 

(PLEASE CHECK ONE): 

_____ On the ______ day of ___________________, 20____, which is not less than thirty days 
before the initial public hearing, notice of application for surface development was provided 
to mineral estate owners pursuant to section 24-65.5-103 of the Colorado Revised Statutes; 

or 
_____ I/We have searched the records of the Adams County Tax Assessor and the Adams County 

Clerk and Recorder for the above identified parcel and have found that no mineral estate 
owner is identified therein.   

Date:  ___________  Applicant: __________________________

By:  ___________________________ 
Print Name:  ___________________________ 
Address:   ___________________________ 

___________________________ 
STATE OF COLORADO ) 

)
COUNTY OF ADAMS ) 

Subscribed and sworn to before me this _____day of __________________, 20___, by 
___________________________. 

Witness my hand and official seal. 

My Commission expires: ______________ ______________________________ 
Notary Public 

After Recording Return To: Name and Address of Person Preparing Legal Description: 

A recorded copy of this Certification shall be submitted to the Adams County Community and 
Economic Development Department with all applicable land use applications. 
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APPLICANT’S CERTIFICATION CONCERNING QUALIFYING SURFACE DEVELOPMENT, 
PURSUANT TO C.R.S. §24-65.5-103.3 (1)(b) 

I/We, ____________________________________________________________  _  
___________________, (the “Applicant”) by signing below, hereby declare and certify as follows: 

Concerning the property located at: 
Physical Address: _____________________________________________________ 
Legal Description: _____________________________________________________ 

Parcel #(s): _____________________________ 

With respect to qualifying surface developments, that (PLEASE CHECK ONE): 

______ No mineral estate owner has entered an appearance or filed an objection to the 
proposed application for development within thirty days after the initial public 
hearing on the application; or 

______ The Applicant and any mineral estate owners who have filed an objection to the 
proposed application for development or have otherwise filed an entry of 
appearance in the initial public hearing regarding such application no later than 
thirty days following  the initial public hearing on the application have executed a 
surface use agreement related to the property included in the application for 
development, the provisions of which have been incorporated into the application 
for development or are evidenced by a memorandum or otherwise recorded in the 
records of the clerk and recorder of the county in which the property is located so 
as to provide notice to transferees of the Applicant, who shall be bound by such 
surface use agreements; or 

______ The application for development provides: 
(i) Access to mineral operations, surface facilities, flowlines, and pipelines in 

support of such operations existing when the final public hearing on the 
application for development is held by means of public roads sufficient to 
withstand trucks and drilling equipment or thirty-foot-wide access 
easements; 

(ii) An oil and gas operations area and existing well site locations in 
accordance with section 24-65.5-103.5 of the Colorado Revised Statutes; 
and  

(iii) That the deposit for incremental drilling costs described in section 24-
65.5-103.7 of the Colorado Revised Statutes has been made. 

Date:  _________________ Applicant: ______________________________ 

After Recording Return To: By: ______________________________ 
Print Name: ______________________________ 

   Address: ______________________________ 
       ______________________________ 
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STATE OF COLORADO ) 
)

COUNTY OF ADAMS ) 

Subscribed and sworn to before me this _____day of __________________, 20___, by 
___________________________. 

Witness my hand and official seal. 

My Commission expires: ______________ ______________________________ 
Notary Public 

Name and Address of Person Preparing Legal Description: 

A recorded copy of this Certification shall be submitted to the Adams County Community 
and Economic Development Department within thirty days after the initial public hearing 
on all applicable land use applications. 



APPLICANT’S CERTIFICATION CONCERNING QUALIFYING SURFACE DEVELOPMENT, 
PURSUANT TO C.R.S. §24-65.5-103.3 (1)(b) 

I, _                                                          (the “Applicant”) by signing below, hereby declare 
and certify as follows concerning the property located at:  

Physical Address: 

     Legal Description: 

Parcel # (s): 

With respect to qualifying surface developments: 

Access to existing and proposed mineral operations, surface facilities, flowlines, and pipelines 
in support of such existing and proposed operations for oil and gas exploration and 
production, including provisions for public roads sufficient to withstand trucks and drilling 
equipment or thirty-foot-wide access easements, were provided for in a “                         “ 
area as recorded in Reception #  
 on .  

Date:  _________________ Applicant: ______________________________ 
By: 

   Address: 

STATE OF COLORADO ) 
)

COUNTY OF ADAMS ) 

Subscribed and sworn to before me this _____day of __________________, 20___, by 
___________________________. 

Witness my hand and official seal. 

My Commission expires: ______________ ______________________________ 
Notary Public 

After Recording Return To:   Name and Address of Person Preparing Legal Description: 

A recorded copy of this Certification shall be submitted to the Adams County Community and 
Economic Development Department with all applicable land use applications. 
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Engineers Certification 

I hereby certify that this report (plan) for the Preliminary Drainage design of Mendoza 

York Street Subdivision was prepared by me or under my direct supervision in 

accordance with the provisions of Adams County Storm Drainage Design and Technical 

Criteria for the owners thereof.  I understand that Adams County does not and will not 

assume liability for drainage facilities designed by others.”  

  

      _________________________________  

      date  

  

  

      _________________________________   

Rick Rome, PE  

Colorado 35103 

Registered Professional Engineer    

 

Owners Certification 

 

Mendoza Services hereby certifies that the drainage facilities for Mendoza York Street 

Subdivision shall be constructed according to the design presented in this report.  I 

understand that Adams County does not and will not assume liability for the drainage 

facilities designed and/ or certified by my engineer.  I understand that Adams County 

reviews drainage plans pursuant to Colorado Revised Statues Title 30, Article 28; but 

cannot, on behalf of Mendoza Services LLC, guarantee that final drainage design 

review will absolve (Mendoza Services) and/ or their successors and/ or assigns the 

future liability for improper design.  I further understand that approval of the Final Plat 

and/ or Final Development Plan does not imply approval of my engineer’s drainage 

design.  

  

      ________________________  

      date  

  

      ________________________    

       Ralph Mendoza  

  

      ________________________   

      Authorized Signature 

 

 



 

 

 

 

 

 

 

 

Final Drainage Report 

Mendoza York Street Subdivision 

A. General Location and Description 

Location 

This project is in the SW ¼ Section 36, Township 2 South Range 68 West of the 

6th PM, Adams County, Colorado.  The property is currently unplatted lands on 

two parcels addressed as 7330 York Street (parcel 0171936300074) and 2480 E. 

74th Ave. (parcel 0171936300075), Denver, CO 80229.  The site is bounded on 

the north by East 74th Avenue on the south by State Highway 224, on the west 

by York Street, and on the east by a commercial lot addressed at 2555 E. 74th 

Avenue.  The Clear Creek drainage way is located approximately 400 feet south 

of the property on the south side of State Highway 224.  

 

Description of Property. 

The site being evaluated contains approximately 7.2 acres.  Current zoning on 

the property is A2 and includes residential structures on the property that will be 

demolished as part of the project.  The site has historically been used for 

agricultural and farming uses.  The proposed zoning is an I-1 zoning designation 

and will be subdivided into four lots.  The proposed uses will be a retail center 

with a fueling station, warehouse type use.  An event center, and a lot reserved 

for future commercial uses.  Application processes proposed for the property 

include a re-zoning application and Minor Subdivision application. 

 

There are no previous drainage reports identified with the property, however the 

York Street Improvements included a right of way evaluation titled York Street 

Improvements February 14, 2019 by Drexel Barrell.  (Ref 3).   

 

The site has historically been used for agricultural purpose with the property 

being periodically turned and planted with various crops.  Proposed landscape 

will be provided in accordance with County requirements to include Right of way 

frontage, detention areas and parking islands. 

 

The site generally slopes to the southeast where an existing 24” CMP culvert 

crosses State Highway 224 and drains to Clear Creek.  The proposed drainage 

patterns for site development will continue along the historic path and include 

detention and water quality mitigation. 
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There are no major irrigation or drainage facilities crossing the property,  

 

Surrounding uses include predominantly light industrial with a few residential 

properties on the west side of York Street. 

 

Soil type on site is identified as Loamy Alluvial Land which is consistent with 

Hydrologic soil group C.  The site is in a Zone X flood area which represents an 

area of minimal flood hazard.  The area contiguous with the Highway 223 right of 

way is listed as Zone X Other Flood Area which could be “Area of 0.2% annual 

chance flood; area of 1% annual chance flood with average depth less than 1 

foot or with drainage areas less than 1 square mile; and area protected by 

Levees from 1% annual chance flood.”   

B. Objectives 

This project is proposed as a light industrial and commercial center for four lots 

varying in size between 1 acre and 2.5 acres.  Circulation through the site will 

include shared access for vehicular traffic, a right in right out access from 

Highway 223, There are two proposed access points to York Street together 

with two proposed access points from 74th Avenue.  

 

The ultimate development of the site will progress as a phased project with the 

initial use being the retail center with access improvement to the surrounding 

development areas. 

C. Drainage Basins 

Major Basin Descriptions 

 

The site is in the lower reaches of the Clear Creek Drainage Basin.  Runoff from 

this site is tributary to the creek through an existing culvert crossing State 

Highway 224. The York Street drainage improvements are addressed as part of 

the Drainage Report for York Street Improvements prepared by Drexel Barrell 

dated February 14, 2019.  The areas north of the project generally drain to the 

east with some flow concentrating along the north side of 74th Avenue to 

Clayton Street. Where stormwaters are directed in roadside swales to the east 

ultimately reaching the Platte River. 

 

Sub Basin Descriptions 

 

The drainage system is presented using six general basin designations.  Basins 

A, B, C and D are directly tributary to the detention pond.  Basins E and F 

represent perimeter areas and offsite right of way that flows along its historic 

flow path to the east. 



 

 

Final Drainage Report 

for Mendoza York Street Subdivision 

IMEG #22006507 

Page 3 of 10 

Basin A represents the western portion of the project area and includes the retail 

/fuel station lot along York Street.  The basin consists of two watersheds what 

are collected in a proposed storm sewer and drain directly to the proposed pond 

at Design point 3.   

 

Basin B represents the future commercial lot together with the east half of the 

retail fuel center.  This basin is collected in two inlets with one being a toy c inlet 

planned for future extension with the Lot 1 development.  The second is a 

combination tyle 13 inlet collection local parking lot runoff.  Runoff from these 

areas will be collected in a proposed storm sewer that drains east combining 

with Basin C and then into the detention pond.at design point 11. 

 

Basin C is subdivided into five watersheds that are tributary to a proposed storm 

sewer system.  Basin C1 includes the north half of the rooftop drainage and 

north parking lot for Lots 3 and 4.  This flow is conveyed in a curb and gutter 

around the east side of lot 4 to an open 18” culver in a localized sump at design 

point 6.  The remainder of Basin C is directed south and collected in type R inlets 

that combined with Basin B runoff at design point 10 before discharging into the 

detention pond. 

 

Basin D represents the detention pond which collect runoff directly tributary to 

the pond area.  The combined tributary area directed to the pond is 6.8 acres of 

developed area.  The composite impervious coverage for the total basin is 

83.3%. 

 

Basin E consists of two sub basins. Basin E1 represents the onsite area 

immediately adjacent to State Highway 224 together with the south east corner 

of the property where the drive grade is established based on the shared 

entrance proposed at the corner of the property.  This area sill discharge directly 

into the roadside swale along State Highway 224 in its historic flow path east 

toward the outfall to the South Platte River.  Basin E2 represents the State 

Highway frontage that is tributary to a proposed Tyle D inlet (existing culvert_) at 

design point 14. 

 

Basin F represents the frontage adjacent to 74th Avenue.  Basin F1 represents 

the driveway entrances along 74th together with the landscape embankment that 

is physically unable to be collected and directed into the proposed detention 

pond.  Flows from this basin combine with Existing Right of way runoff from 

Basin F2 in 74th Avenue and continue east along their historic flow path. 

 

D. Drainage Design Criteria 

Development Criteria Reference Constraints 
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This project is proposed in conformance with the Adams County Storm Drainage 

Design and Stormwater Quality Regulations and supporting information from the 

Mile High Flood District Drainage Criteria Manuals Volumes 1, 2 and 3.   

 

Composite Runoff summary table 
Basin Area %I 

A 1.08 AC 87.2% 

B 1.33 AC 83.8% 

C 4.02 AC 88.4% 

D 0.37 AC 14..4 % 

E * 1.73 AC 40.1 % 

F * 0.67 AC 84.2 % 

* Includes adjacent public ROW in composite calculation  

Hydrological Criteria 

The design events storms for the project are 5 year for minor event conveyance 

and 100 year for major event conveyance.  The development area will be 

detained in a proposed pond on the south side of the project area.  Developed 

runoff will be treated for water quality, and release through a proposed outlet 

structure releasing for EURV and 100 year design flows.  

 

Hydraulic Criteria 

Storm system hydraulics for the onsite system is based on surface conveyance 

to traditional inlet collections systems and piped flow to the proposed detention 

pond.  The site is graded to provided raised building pad sites consistent with 

retail development.  Grades are generally proposed to maintain general historic 

drainage patterns with developed runoff directed to the proposed pond. 

 

E. Drainage Facility Design 

General Concept 

Drainage design for development in the Mendoza York Street Subdivision 

respects existing drainage patterns that are associated with the site and builds 

on the assumptions presented with the York Street Drainage design at 76th Ave.  

The system is divided along two general outfall paths to the detention pond.  

Flows are collected along surface paths in proposed curb and gutter systems 

and directed to localized low points where storm inlets concentrate surface 

runoff in a pipe system.  These flows are directed to a shared pond where 

stormwater is attenuated to support water quality capture volume, equivalent 

urban runoff volume and 100 year peak flow attenuation.  Pond discharge is 
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directed to the existing culvert near the center of the property crossing State 

Highway 224 and reaching Clear Creek. 

    

Specific Details 

The storm sewer capacity and performance is presented in Appendix C of this 

report using Haesteads StormCAD to evaluate the hydraulic performance of the 

system.  It is noteworthy that the site is presented with a grading concept 

requiring earthwork import.  This is the result of a combination of factors 

including the existing culvert invert elevation as a controlled outfall elevation, the 

required pond volume and maintaining reasonable minimum surface slopes and 

pipe cover for the proposed storm sewer system.  The combination of these 

factors results in a private storm sewer system with a minimum cover of 2 feet 

at certain locations.  The hydraulic grade line for the system is also relatively 

shallow.  This condition is addressed by maintaining overflow paths on the 

private lot that maintain surface flow paths as overflow to the pond in the event 

that the hydraulic capacity of the system is exceeded.  As a private system this 

condition is an acceptable variation from public storm sewer system criteria for 

major event runoff conveyance.  The 5-year event is maintained in the system as 

open channel flow. 

 

Inlet capacity is evaluated using the Mile High Flood District inlet worksheet 

V5.02. 

 

Detention for the property is evaluated using the Mile High Flood District 

detention worksheet V4.06.  The pond geometry is evaluated using the total site 

area of 7.16 acres at a composite impervious coverage of 82.3%.  As discussed 

in the Sub Basin Descriptions portion of this report, there are two areas that are 

physically unable to be directed to the proposed pond due to access and grade 

restrictions to match existing grades.  These basins are identified as Basins E1 

and F1.   

 

F. Summary 

The proposed development is presented in compliance with the Adams County 

Design Standards and specification for site development.  The proposed pond 

has adequate available volume to accommodate fully developed runoff tributary 

to the pond.  Basin areas and flow patterns are generally respected with the 

proposed drainage design.  
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G. References 

 

1. Adams County Storm Drainage Design and water Quality Manual  
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3. Drainage Report for York Street Improvements Drexel Barrell & Co February 

14, 2019 
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Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

Lw Loamy alluvial land, 
moderately wet

C 7.5 100.0%

Totals for Area of Interest 7.5 100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive 
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when 
thoroughly wet. These consist mainly of deep, well drained to excessively 
drained sands or gravelly sands. These soils have a high rate of water 
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to moderately coarse texture. 
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of 
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay 
layer at or near the surface, and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in 
their natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Hydrologic Soil Group—Adams County Area, Parts of Adams and Denver Counties, Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

11/21/2022
Page 3 of 4
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JOB NO. 2000217400 Alexander Way

Phase 1 Drainage Report

Percent Imperviouse Calculations

Mendoza York Street Subdivision

Runoff Calculations

2% 90% 50% 100%

DESIGN DRAIN Open Roof Lot Front Pavement/ Total Area Composite I

POINT BASIN Space Water Surface ac.

1 A1 28202 0.072888 0.175918 0.40 0.65 86.2%

2 A2 19224 0.047544 0.040404 0.35 0.44 88.5%

4 B1 44494 0.208907 0.81 1.02 80.0%

5 B2 13735 0.116208 0.20 0.32 96.3%

6 C1 63525 0.103558 0.659252 0.70 1.46 88.5%

7 C2 8836 0.04022 0.16 0.20 80.6%

8 C3 63680 0.112557 0.659252 0.69 1.46 87.9%

9 C4 18534 0.073347 0.35 0.43 83.1%

10 C5 20336 0.010009 0.46 0.47 97.9%

12 D1 16037 0.321648 0.05 0.37 14.4%

13 E1 7845 0.056956 0.12 0.18 69.0%

14 E2 67900 1.005211 0.55 1.56 36.8%

15 F1 7633 0.077319 0.10 0.18 56.8%

16 F2 21715 0.031451 0.47 0.50 93.8%

4.388407 7.164394 82.3%

G:\2022\22006507.00\ReportsNarratives\Drainage\Appendix B\22006507 CIA-7330 York



JOB NO. 22006507  7330 York Street Subdivision

Final Drainage Report

STANDARD FORM SF-2

REFERENCE MHFD TABLE 6-2 Watercourse Coefficient

Runoff Calculations Heavy Meadow 2.5 Short Grass Pasture & Lawns 7.0 Grassed Waterway 15.0

Time of Concentration Tillage/field 5.0 Nearly Bare Ground 10.0 Paved Area & Shallow Gutter 20.0

SUB-BASIN INITIAL / OVERLAND TRAVEL TIME T(c) CHECK FINAL

DATA TIME T(t) (URBANIZED BASINS) T(c)

DESIGN DRAIN AREA % I C 5 Length Slope T(i) Length Slope Coeff. Velocity T(t) COMP. TOTAL EQ 6-5

POINT BASIN ac. ft. % min ft. % fps min. T(c) LENGTH min.

1 A1 0.65 86.2% 0.74 40 2.0 3.3 145 1.0 20.0 2.0 1.2 5.0 185 11.5 5.0

2 A2 0.44 88.5% 0.76 100 2.0 4.9 140 1.0 20.0 2.0 1.2 6.1 240 11.1 6.1

4 B1 1.02 80.0% 0.69 50 2.0 4.2 200 1.0 20.0 2.0 1.7 5.9 250 12.6 5.9

5 B2 0.32 96.3% 0.82 30 4.0 1.7 130 0.6 20.0 1.5 1.4 5.0 160 9.8 5.0

6 C1 1.46 88.5% 0.76 30 2.0 2.7 300 1.0 20.0 2.0 2.5 5.2 330 11.2 5.2

7 C2 0.20 80.6% 0.70 80 4.0 4.2 160 1.0 20.0 2.0 1.3 5.5 240 12.5 5.5

8 C3 1.46 87.9% 0.76 60 1.5 4.3 70 1.0 20.0 2.0 0.6 5.0 130 11.2 5.0

9 C4 0.43 83.1% 0.72 60 2.0 4.3 550 0.5 20.0 1.4 6.5 10.8 610 12.6 10.8

10 C5 0.47 97.9% 0.84 30 1.0 2.6 120 1.0 20.0 2.0 1.0 5.0 150 9.5 5.0

12 D1 0.37 14.4% 0.15 30 1.0 9.5 330 0.5 20.0 1.4 3.9 13.4 360 24.3 13.4

13 E1 0.18 69.0% 0.60 20 2.0 3.2 40 1.0 20.0 2.0 0.3 5.0 60 14.3 5.0

14 E2 1.56 36.8% 0.34 80 2.0 9.9 400 1.0 20.0 2.0 3.3 13.2 480 20.3 13.2

15 F1 0.18 56.8% 0.50 30 2.0 4.8 700 0.8 20.0 1.8 6.5 11.3 730 17.2 11.3

16 F2 0.50 93.8% 0.80 30 2.0 2.4 700 0.8 20.0 1.8 6.5 8.9 730 10.7 8.9

G:\2022\22006507.00\ReportsNarratives\Drainage\Appendix B\22006507 CIA-7330 York



JOB NO. 22006507  7330 York Street Subdivision

Final Drainage Report

STANDARD FORM SF-3

REFERENCE:  MHFD Volume 1

Runoff Calculations Rainfall Depth-Duration-Frequency (1-hr) = 1.42

(Rational Method Procedure)

Design Storm 5 Year

BASIN INFORMATON DIRECT RUNOFF TOTAL RUNOFF

DESIGN DRAIN AREA RUNOFF T(c) C x A I Q T(c) SUM I Q

POINT BASIN ac. COEFF min in/hr cfs min C x A in/hr cfs REMARKS

1 A1 0.65 0.74 5.0 0.48 4.82 2.3

2 A2 0.44 0.76 6.1 0.34 4.56 1.5 6.1 0.82 4.56 3.7 A1, A2

4 B1 1.02 0.69 5.9 0.71 4.61 3.3

5 B2 0.32 0.82 5.0 0.26 4.82 1.3 5.9 0.97 4.61 4.4 B1, B2

6 C1 1.46 0.76 5.2 1.11 4.77 5.3

7 C2 0.20 0.70 5.5 0.14 4.69 0.7 5.5 1.25 4.69 5.9 C1, C2

8 C3 1.46 0.76 5.0 1.11 4.82 5.3 5.5 2.36 4.69 11.0 C1 thru C3

9 C4 0.43 0.72 10.8 0.30 3.73 1.1

10 C5 0.47 0.84 5.0 0.39 4.82 1.9 10.8 0.70 3.73 2.6 C4, C5

12 D1 0.37 0.15 13.4 0.06 3.40 0.2 13.4 4.89 3.40 16.6 A thru D

13 E1 0.18 0.60 5.0 0.11 4.82 0.5

14 E2 1.56 0.34 13.2 0.52 3.41 1.8 13.2 0.63 3.41 2.2 E1, E2

15 F1 0.18 0.50 11.3 0.09 3.65 0.3

16 F2 0.50 0.80 8.9 0.40 4.01 1.6
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JOB NO. 22006507  7330 York Street Subdivision

Final Drainage Report

STANDARD FORM SF-3

REFERENCE:  MHFD Volume 1

Runoff Calculations Rainfall Depth-Duration-Frequency (1-hr) = 2.71

(Rational Method Procedure)

Design Storm 100 Year

BASIN INFORMATON DIRECT RUNOFF TOTAL RUNOFF

DESIGN DRAIN AREA RUNOFF T(c) C x A I Q T(c) SUM I Q

POINT BASIN ac. COEFF min in/hr cfs min C x A in/hr cfs REMARKS

1 A1 0.65 0.84 5.0 0.54 9.19 5.0

2 A2 0.44 0.85 6.1 0.37 8.71 3.3 6.1 0.92 8.71 8.0 A1, A2

4 B1 1.02 0.81 5.9 0.83 8.79 7.3

5 B2 0.32 0.88 5.0 0.28 9.19 2.5 5.9 1.11 8.79 9.7 B1, B2

6 C1 1.46 0.85 5.2 1.24 9.10 11.2

7 C2 0.20 0.81 5.5 0.17 8.94 1.5 5.5 1.40 8.94 12.5 C1, C2

8 C3 1.46 0.84 5.0 1.23 9.19 11.3 5.5 2.63 8.94 23.6 C1 thru C3

9 C4 0.43 0.82 10.8 0.35 7.11 2.5

10 C5 0.47 0.89 5.0 0.41 9.19 3.8 10.8 0.76 7.11 5.4 C4, C5

12 D1 0.37 0.54 13.4 0.20 6.48 1.3 13.4 5.62 6.48 36.4 A thru D

13 E1 0.18 0.77 5.0 0.14 9.19 1.3

14 E2 1.56 0.63 13.2 0.99 6.52 6.4 13.2 1.13 6.52 7.3 E1, E2

15 F1 0.18 0.72 11.3 0.13 6.97 0.9

16 F2 0.50 0.87 8.9 0.43 7.66 3.3
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Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 50.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.013

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 50.0 ft

Gutter Width W = 4.00 ft

Street Transverse Slope SX = 0.020 ft/ft

Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft

Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft

Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.013

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm TMAX = 20.0 30.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 6.0 inches

Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm

MAJOR STORM Allowable Capacity is not applicable to Sump Condition Qallow = SUMP SUMP cfs

MHFD-Inlet, Version 5.02 (August 2022)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Mendoza York Street Subdivision

IN A1

MHFD-Inlet_v5.02 (1), IN A1 5/22/2023, 1:41 PM



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from above) alocal = 2.00 2.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 1 1  

Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 6.0 inches

Grate Information MINOR MAJOR

Length of a Unit Grate Lo (G) = 3.00 3.00 feet

Width of a Unit Grate Wo = 1.73 1.73 feet

Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = 0.43 0.43

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = 0.50 0.50

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = 3.30 3.30

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = 0.60 0.60

Curb Opening Information MINOR MAJOR

Length of a Unit Curb Opening Lo (C) = N/A N/A feet

Height of Vertical Curb Opening in Inches Hvert = N/A N/A inches

Height of Curb Orifice Throat in Inches Hthroat = N/A N/A inches

Angle of Throat (see USDCM Figure ST-5) Theta = N/A N/A degrees

Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = N/A N/A feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = N/A N/A

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = N/A N/A

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = N/A N/A

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = 0.56 0.56 ft

Depth for Curb Opening Weir Equation dCurb = N/A N/A ft

Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = 0.94 0.94

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = N/A N/A

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 2.9 2.9 cfs

WARNING: Inlet Capacity < Q Peak for Major Storm Q PEAK REQUIRED = 2.3 5.0 cfs

CDOT/Denver 13 Valley Grate

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.02 (August 2022)

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo

WP

CDOT/Denver 13 Valley Grate

Override Depths

MHFD-Inlet_v5.02 (1), IN A1 5/22/2023, 1:41 PM



Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 5.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.013

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 50.0 ft

Gutter Width W = 1.00 ft

Street Transverse Slope SX = 0.010 ft/ft

Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft

Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft

Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.013

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm TMAX = 30.0 50.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 6.0 inches

Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm

MAJOR STORM Allowable Capacity is not applicable to Sump Condition Qallow = SUMP SUMP cfs

MHFD-Inlet, Version 5.02 (August 2022)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Mendoza York Street Subdivision

IN A2

MHFD-Inlet_v5.02 (1), IN A2 5/22/2023, 1:41 PM



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 1 1  

Water Depth at Flowline (outside of local depression) Ponding Depth = 4.5 6.0 inches

Grate Information MINOR MAJOR

Length of a Unit Grate Lo (G) = N/A N/A feet

Width of a Unit Grate Wo = N/A N/A feet

Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A

Curb Opening Information MINOR MAJOR

Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches

Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches

Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees

Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 1.00 1.00 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = N/A N/A ft

Depth for Curb Opening Weir Equation dCurb = 0.29 0.42 ft

Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 1.00 1.00

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 3.4 5.9 cfs

Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 1.5 5.4 cfs

CDOT Type R Curb Opening

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.02 (August 2022)

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo

WP

CDOT Type R Curb Opening

Override Depths

MHFD-Inlet_v5.02 (1), IN A2 5/22/2023, 1:41 PM



Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 20.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.013

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 50.0 ft

Gutter Width W = 3.00 ft

Street Transverse Slope SX = 0.010 ft/ft

Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft

Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft

Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.013

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm TMAX = 30.0 50.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 4.0 9.0 inches

Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm

MAJOR STORM Allowable Capacity is not applicable to Sump Condition Qallow = SUMP SUMP cfs

MHFD-Inlet, Version 5.02 (August 2022)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Mendoza York Street Subdivision

IN B1

MHFD-Inlet_v5.02 (1), IN B1 5/22/2023, 1:42 PM



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Warning 1 Local Depression (additional to continuous gutter depression 'a' from above) alocal = 12.00 12.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 1 1  

Water Depth at Flowline (outside of local depression) Ponding Depth = 4.0 8.6 inches

Grate Information MINOR MAJOR

Length of a Unit Grate Lo (G) = 2.92 2.92 feet

Width of a Unit Grate Wo = 2.92 2.92 feet

Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = 0.70 0.70

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = 0.50 0.50

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = 2.41 2.41

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = 0.67 0.67

Curb Opening Information MINOR MAJOR

Length of a Unit Curb Opening Lo (C) = N/A N/A feet

Height of Vertical Curb Opening in Inches Hvert = N/A N/A inches

Height of Curb Orifice Throat in Inches Hthroat = N/A N/A inches

Angle of Throat (see USDCM Figure ST-5) Theta = N/A N/A degrees

Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = N/A N/A feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = N/A N/A

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = N/A N/A

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = N/A N/A

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = 0.73 1.11 ft

Depth for Curb Opening Weir Equation dCurb = N/A N/A ft

Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = 0.63 1.00

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = N/A N/A

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 3.5 10.4 cfs

Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 3.3 7.3 cfs

Warning 1: Dimension entered is not a typical dimension for inlet type specified.

CDOT Type C Grate

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.02 (August 2022)

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo

WP

CDOT Type C Grate

Override Depths

MHFD-Inlet_v5.02 (1), IN B1 5/22/2023, 1:42 PM



Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 5.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.013

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 30.0 ft

Gutter Width W = 2.00 ft

Street Transverse Slope SX = 0.010 ft/ft

Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft

Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft

Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.013

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm TMAX = 30.0 30.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 6.0 inches

Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm

MAJOR STORM Allowable Capacity is not applicable to Sump Condition Qallow = SUMP SUMP cfs

MHFD-Inlet, Version 5.02 (August 2022)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Mendoza York Street Subdivision

IN B2

MHFD-Inlet_v5.02 (1), IN B2 5/22/2023, 1:43 PM



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from above) alocal = 2.00 2.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 1 1  

Water Depth at Flowline (outside of local depression) Ponding Depth = 5.4 5.4 inches

Grate Information MINOR MAJOR

Length of a Unit Grate Lo (G) = 3.00 3.00 feet

Width of a Unit Grate Wo = 1.73 1.73 feet

Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = 0.43 0.43

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = 0.50 0.50

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = 3.30 3.30

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = 0.60 0.60

Curb Opening Information MINOR MAJOR

Length of a Unit Curb Opening Lo (C) = 3.00 3.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.50 6.50 inches

Height of Curb Orifice Throat in Inches Hthroat = 5.25 5.25 inches

Angle of Throat (see USDCM Figure ST-5) Theta = 0.00 0.00 degrees

Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.70 3.70

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.66 0.66

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = 0.47 0.47 ft

Depth for Curb Opening Weir Equation dCurb = 0.28 0.28 ft

Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = 0.84 0.84

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = N/A N/A

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = 0.84 0.84

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 3.7 3.7 cfs

Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 1.3 2.5 cfs

CDOT/Denver 13 Combination

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.02 (August 2022)

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo

WP

CDOT/Denver 13 Combination

Override Depths

MHFD-Inlet_v5.02 (1), IN B2 5/22/2023, 1:43 PM



Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 5.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.013

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 30.0 ft

Gutter Width W = 2.00 ft

Street Transverse Slope SX = 0.010 ft/ft

Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft

Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft

Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.013

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm TMAX = 30.0 30.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 6.0 inches

Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm

MAJOR STORM Allowable Capacity is not applicable to Sump Condition Qallow = SUMP SUMP cfs

MHFD-Inlet, Version 5.02 (August 2022)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Mendoza York Street Subdivision

IN C2

MHFD-Inlet_v5.02 (1), IN C2 5/22/2023, 2:45 PM



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 1 1  

Water Depth at Flowline (outside of local depression) Ponding Depth = 5.4 5.4 inches

Grate Information MINOR MAJOR

Length of a Unit Grate Lo (G) = N/A N/A feet

Width of a Unit Grate Wo = N/A N/A feet

Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A

Curb Opening Information MINOR MAJOR

Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches

Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches

Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees

Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = N/A N/A ft

Depth for Curb Opening Weir Equation dCurb = 0.28 0.28 ft

Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 1.00 1.00

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 4.1 4.1 cfs

Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 0.7 1.5 cfs

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.02 (August 2022)

CDOT Type R Curb Opening

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo

WP

CDOT Type R Curb Opening

Override Depths

MHFD-Inlet_v5.02 (1), IN C2 5/22/2023, 2:45 PM



Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 5.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.013

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 30.0 ft

Gutter Width W = 2.00 ft

Street Transverse Slope SX = 0.020 ft/ft

Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft

Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft

Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.013

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm TMAX = 30.0 30.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 6.0 inches

Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm

MAJOR STORM Allowable Capacity is not applicable to Sump Condition Qallow = SUMP SUMP cfs

MHFD-Inlet, Version 5.02 (August 2022)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Mendoza York Street Subdivision

IN C3

MHFD-Inlet_v5.02 (1), IN C3 5/22/2023, 1:43 PM



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 1 1  

Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 12.0 inches

Grate Information MINOR MAJOR

Length of a Unit Grate Lo (G) = N/A N/A feet

Width of a Unit Grate Wo = N/A N/A feet

Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A

Curb Opening Information MINOR MAJOR

Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches

Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches

Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees

Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = N/A N/A ft

Depth for Curb Opening Weir Equation dCurb = 0.33 0.83 ft

Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 1.00 1.00

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 5.4 12.3 cfs

Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 5.3 11.3 cfs

CDOT Type R Curb Opening

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.02 (August 2022)

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo

WP

CDOT Type R Curb Opening

Override Depths

MHFD-Inlet_v5.02 (1), IN C3 5/22/2023, 1:43 PM



Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 5.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.013

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 30.0 ft

Gutter Width W = 2.00 ft

Street Transverse Slope SX = 0.020 ft/ft

Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft

Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft

Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.013

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm TMAX = 30.0 30.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 6.0 inches

Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm

MAJOR STORM Allowable Capacity is not applicable to Sump Condition Qallow = SUMP SUMP cfs

MHFD-Inlet, Version 5.02 (August 2022)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Mendoza York Street Subdivision

IN C4

MHFD-Inlet_v5.02 (1), IN C4 5/22/2023, 1:43 PM



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 1 1  

Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 6.0 inches

Grate Information MINOR MAJOR

Length of a Unit Grate Lo (G) = N/A N/A feet

Width of a Unit Grate Wo = N/A N/A feet

Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A

Curb Opening Information MINOR MAJOR

Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches

Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches

Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees

Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = N/A N/A ft

Depth for Curb Opening Weir Equation dCurb = 0.33 0.33 ft

Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 1.00 1.00

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 5.4 5.4 cfs

Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 1.1 2.5 cfs

CDOT Type R Curb Opening

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.02 (August 2022)

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo

WP

CDOT Type R Curb Opening

Override Depths

MHFD-Inlet_v5.02 (1), IN C4 5/22/2023, 1:43 PM



Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 5.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.013

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 30.0 ft

Gutter Width W = 2.00 ft

Street Transverse Slope SX = 0.020 ft/ft

Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft

Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft

Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.013

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm TMAX = 30.0 30.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 6.0 inches

Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm

MAJOR STORM Allowable Capacity is not applicable to Sump Condition Qallow = SUMP SUMP cfs

MHFD-Inlet, Version 5.02 (August 2022)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Mendoza York Street Subdivision

IN C5

MHFD-Inlet_v5.02 (1), IN C5 5/22/2023, 1:44 PM



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 1 1  

Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 6.0 inches

Grate Information MINOR MAJOR

Length of a Unit Grate Lo (G) = N/A N/A feet

Width of a Unit Grate Wo = N/A N/A feet

Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A

Curb Opening Information MINOR MAJOR

Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches

Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches

Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees

Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = N/A N/A ft

Depth for Curb Opening Weir Equation dCurb = 0.33 0.33 ft

Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 1.00 1.00

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 5.4 5.4 cfs

Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 1.9 3.8 cfs

CDOT Type R Curb Opening

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.02 (August 2022)

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo

WP

CDOT Type R Curb Opening

Override Depths

MHFD-Inlet_v5.02 (1), IN C5 5/22/2023, 1:44 PM



Project:

Basin ID:

Depth Increment = ft

Watershed Information Top of Micropool -- 0.00 -- -- -- 100 0.002

Selected BMP Type = EDB 5110 -- 0.50 -- -- -- 1,945 0.045 511 0.012

Watershed Area = 7.16 acres 5111 -- 1.50 -- -- -- 5,848 0.134 4,408 0.101

Watershed Length = 1,500 ft 5112 -- 2.50 -- -- -- 10,793 0.248 12,728 0.292

Watershed Length to Centroid = 700 ft 5113 -- 3.50 -- -- -- 11,807 0.271 24,028 0.552

Watershed Slope = 0.010 ft/ft 5114 -- 4.50 -- -- -- 12,043 0.276 35,953 0.825

Watershed Imperviousness = 82.30% percent 5115 -- 5.50 -- -- -- 13,107 0.301 48,528 1.114

Percentage Hydrologic Soil Group A = 0.0% percent 5116 -- 6.50 -- -- -- 14,815 0.340 62,489 1.435

Percentage Hydrologic Soil Group B = 0.0% percent -- -- -- --

Percentage Hydrologic Soil Groups C/D = 100.0% percent -- -- -- --

Target WQCV Drain Time = 40.0 hours -- -- -- --

Location for 1-hr Rainfall Depths = Commerce City - Civic Center -- -- -- --

-- -- -- --

-- -- -- --

Optional User Overrides -- -- -- --

Water Quality Capture Volume (WQCV) = 0.205 acre-feet acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 0.580 acre-feet acre-feet -- -- -- --

2-yr Runoff Volume (P1 = 0.84 in.) = 0.394 acre-feet inches -- -- -- --

5-yr Runoff Volume (P1 = 1.12 in.) = 0.556 acre-feet inches -- -- -- --

10-yr Runoff Volume (P1 = 1.37 in.) = 0.709 acre-feet inches -- -- -- --

25-yr Runoff Volume (P1 = 1.75 in.) = 0.957 acre-feet inches -- -- -- --

50-yr Runoff Volume (P1 = 2.08 in.) = 1.169 acre-feet inches -- -- -- --

100-yr Runoff Volume (P1 = 2.43 in.) = 1.400 acre-feet inches -- -- -- --

500-yr Runoff Volume (P1 = 3.35 in.) = 1.992 acre-feet inches -- -- -- --

Approximate 2-yr Detention Volume = 0.372 acre-feet -- -- -- --

Approximate 5-yr Detention Volume = 0.532 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 0.644 acre-feet -- -- -- --

Approximate 25-yr Detention Volume = 0.762 acre-feet -- -- -- --

Approximate 50-yr Detention Volume = 0.824 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 0.904 acre-feet -- -- -- --

-- -- -- --

Define Zones and Basin Geometry -- -- -- --

Zone 1 Volume (WQCV) = 0.205 acre-feet -- -- -- --

Zone 2 Volume (EURV - Zone 1) = 0.375 acre-feet -- -- -- --

Zone 3 (100yr + 1 / 2 WQCV - Zones 1 & 2) = 0.426 acre-feet -- -- -- --

Total Detention Basin Volume = 1.006 acre-feet -- -- -- --

Initial Surcharge Volume (ISV) = user ft
 3 -- -- -- --

Initial Surcharge Depth (ISD) = user ft -- -- -- --

Total Available Detention Depth (Htotal) = user ft -- -- -- --

Depth of Trickle Channel (HTC) = user ft -- -- -- --

Slope of Trickle Channel (STC) = user ft/ft -- -- -- --

Slopes of Main Basin Sides (Smain) = user H:V -- -- -- --

Basin Length-to-Width Ratio (RL/W) = user -- -- -- --

-- -- -- --

DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Optional 

Override 

Area (ft
 2
)

Length 

(ft)

Optional 

Override 

Stage (ft)

Stage

(ft)

Stage - Storage

Description

Area 

(ft
 2
)

Width 

(ft)

Mendoza York Street Subdivision

Pond 1

MHFD-Detention, Version 4.06 (July 2022)

Volume 

(ft
 3
)

Volume 

(ac-ft)

Area 

(acre)

After providing required inputs above including 1-hour rainfall

depths, click 'Run CUHP' to generate runoff hydrographs using 

the embedded Colorado Urban Hydrograph Procedure.

Example Zone Configuration (Retention Pond)

MHFD-Detention_v4-06 (2), Basin 5/22/2023, 4:44 PM



  Project:

  Basin ID:

Estimated Estimated

Stage (ft) Volume (ac-ft) Outlet Type

Zone 1 (WQCV) 2.12 0.205 Orifice Plate

Zone 2 (EURV) 3.61 0.375 Orifice Plate

Z3 (100+1/2WQCV) 5.14 0.426 Weir&Pipe (Restrict)

Total (all zones) 1.006

User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP) Calculated Parameters for Underdrain

Underdrain Orifice Invert Depth = N/A ft (distance below the filtration media surface) Underdrain Orifice Area = N/A ft
2

Underdrain Orifice Diameter = N/A inches Underdrain Orifice Centroid = N/A feet

User Input:  Orifice Plate with one or more orifices or Elliptical Slot Weir (typically used to drain WQCV and/or EURV in a sedimentation BMP) Calculated Parameters for Plate

Centroid of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = 9.028E-03 ft
2

Depth at top of Zone using Orifice Plate = 3.57 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet

Orifice Plate: Orifice Vertical Spacing = 14.30 inches Elliptical Slot Centroid = N/A feet

Orifice Plate: Orifice Area per Row = 1.30 sq. inches (diameter = 1-1/4 inches) Elliptical Slot Area = N/A ft
2

User Input:  Stage and Total Area of Each Orifice Row (numbered from lowest to highest)

Row 1 (required) Row 2 (optional) Row 3 (optional) Row 4 (optional) Row 5 (optional) Row 6 (optional) Row 7 (optional) Row 8 (optional)

Stage of Orifice Centroid (ft) 0.00 1.19 2.38

Orifice Area (sq. inches) 1.30 1.30 1.30

Row 9 (optional) Row 10 (optional) Row 11 (optional) Row 12 (optional) Row 13 (optional) Row 14 (optional) Row 15 (optional) Row 16 (optional)

Stage of Orifice Centroid (ft)

Orifice Area (sq. inches)

User Input:  Vertical Orifice (Circular or Rectangular) Calculated Parameters for Vertical Orifice

Not Selected Not Selected Not Selected Not Selected

Invert of Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = N/A N/A ft
2

Depth at top of Zone using Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = N/A N/A feet

Vertical Orifice Diameter = N/A N/A inches

User Input:  Overflow Weir (Dropbox with Flat or Sloped Grate and Outlet Pipe OR Rectangular/Trapezoidal Weir and No Outlet Pipe) Calculated Parameters for Overflow Weir

grate Zone 3 Weir Not Selected Zone 3 Weir Not Selected

Overflow Weir Front Edge Height, Ho = 3.57 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 3.57 N/A feet

Overflow Weir Front Edge Length = 6.67 N/A feet Overflow Weir Slope Length = 3.91 N/A feet

Overflow Weir Grate Slope = 0.00 N/A H:V Grate Open Area / 100-yr Orifice Area = 40.01 N/A

Horiz. Length of Weir Sides = 3.91 N/A feet Overflow Grate Open Area w/o Debris = 20.63 N/A ft
2

Overflow Grate Type = Close Mesh Grate N/A Overflow Grate Open Area w/ Debris = 10.31 N/A ft
2

Debris Clogging % = 50% N/A %

User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice) Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate

Zone 3 Restrictor Not Selected Zone 3 Restrictor Not Selected

Depth to Invert of Outlet Pipe = 0.00 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 0.52 N/A ft
2

Outlet Pipe Diameter = 18.00 N/A inches Outlet Orifice Centroid = 0.29 N/A feet

Restrictor Plate Height Above Pipe Invert = 6.00 inches Half-Central Angle of Restrictor Plate on Pipe = 1.23 N/A radians

User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway

Spillway Invert Stage= 4.80 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.80 feet

Spillway Crest Length = 5.00 feet Stage at Top of Freeboard = 6.60 feet

Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 0.34 acres

Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 1.43 acre-ft

Max Ponding Depth of Target Storage Volume = 4.70 feet Discharge at Top of Freeboard = 75.61 cfs

Routed Hydrograph Results

Design Storm Return Period = WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year

One-Hour Rainfall Depth (in) = N/A N/A 0.84 1.12 1.37 1.75 2.08 2.43 3.35

CUHP Runoff Volume (acre-ft) = 0.205 0.580 0.394 0.556 0.709 0.957 1.169 1.400 1.992

Inflow Hydrograph Volume (acre-ft) = N/A N/A 0.394 0.556 0.709 0.957 1.169 1.400 1.992

CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.0 0.4 1.1 2.9 4.0 5.5 8.9
OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A

Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.01 0.06 0.15 0.40 0.56 0.77 1.24

Peak Inflow Q (cfs) = N/A N/A 4.4 6.1 7.6 11.0 13.4 16.2 22.9

Peak Outflow Q (cfs) = 0.1 0.4 0.2 0.2 1.7 4.7 4.9 5.2 12.8

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.5 1.6 1.6 1.2 0.9 1.4

Structure Controlling Flow = Plate Overflow Weir 1 Plate Plate Overflow Weir 1 Outlet Plate 1 Outlet Plate 1 Outlet Plate 1 Spillway

Max Velocity through Grate 1 (fps) = N/A 0.01 N/A N/A 0.1 0.2 0.2 0.2 0.3

Max Velocity through Grate 2 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A N/A

Time to Drain 97% of Inflow Volume (hours) = 39 64 54 64 65 63 61 59 55

Time to Drain 99% of Inflow Volume (hours) = 41 68 58 68 71 70 69 68 66

Maximum Ponding Depth (ft) = 2.12 3.61 2.79 3.39 3.69 3.83 4.15 4.70 5.31

Area at Maximum Ponding Depth (acres) = 0.20 0.27 0.25 0.27 0.27 0.27 0.27 0.28 0.30

Maximum Volume Stored (acre-ft) = 0.206 0.581 0.365 0.519 0.603 0.641 0.726 0.881 1.057

The user can override the default CUHP hydrographs and runoff volumes by entering new values in the Inflow Hydrographs table (Columns W through AF).

DETENTION BASIN OUTLET STRUCTURE DESIGN
MHFD-Detention, Version 4.06 (July 2022)

Mendoza York Street Subdivision

Pond 1

Example Zone Configuration (Retention Pond)

MHFD-Detention_v4-06 (2), Outlet Structure 5/22/2023, 4:45 PM



Scenario:  100 Year
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Active Scenario:  5 Year

Mendoza York Street Subdivision

18:  5 Year

(Catch Basin System Flows)

Flow 
(Known)

(cfs)

External Tc
(hours)

External 
CA

(acres)

Flow 
(Additional 
Subsurface

)
(cfs)

LabelID*

0.000.0000.0002.30IN A163True

0.000.0000.0001.50IN A264True

0.000.0000.0003.30IN B172True

0.000.0000.0001.10IN B273True

0.000.0000.0001.10IN C474True

0.000.0000.0005.30IN C378True

0.000.0000.0005.30IN C179True

0.000.0000.0001.70IN C582True

0.000.0000.0001.50IN C285True

0.000.0000.0002.10POND OUTLET87True

0.000.0000.0004.60IN E288True

Page 1 of 127 Siemon Company Drive Suite 200 W  Watertown, CT 06795 USA  
+1-203-755-1666

5/22/2023

StormCAD
[10.03.02.04]Bentley Systems, Inc.  Haestad Methods Solution Center7330 StormCadd.stsw



Active Scenario:  5 Year

Mendoza York Street Subdivision

FlexTable: Conduit Table

Depth (Normal) / 
Rise
(%)

Velocity
(ft/s)

Flow
(cfs)

Manning's nDiameter
(in)

Slope 
(Calculated)

(%)

Length (Scaled)
(ft)

Invert (Stop)
(ft)

Invert (Start)
(ft)

Label

43.55.153.800.01318.00.856.45,111.805,111.85P-A1

41.24.822.300.01315.01.00100.75,112.105,113.11P-A2

49.65.034.400.01318.00.72127.95,111.005,111.92P-B1

44.44.353.300.01318.00.59191.45,112.125,113.27P-B2

41.17.0519.300.01336.00.674.55,110.035,110.06P-BC1

38.76.9817.600.01336.00.7034.55,110.035,110.27P-BC2

42.96.0112.100.01330.00.5974.15,110.275,110.71P-C1

31.45.166.800.01330.00.60206.05,110.715,111.95P-C2

37.74.895.300.01324.00.6043.45,111.955,112.21P-C3

37.36.276.700.01324.01.00115.05,107.375,108.52P-E1

37.36.276.700.01324.01.0015.85,108.525,108.68P-E2

18.05.442.100.01324.01.7123.25,108.685,109.07P-E3

Page 1 of 127 Siemon Company Drive Suite 200 W  Watertown, CT 06795 USA  
+1-203-755-1666

5/22/2023

StormCAD
[10.03.02.04]Bentley Systems, Inc.  Haestad Methods Solution Center7330 StormCadd.stsw



Active Scenario:  100 Year

Mendoza York Street Subdivision

67:  100 Year

(Catch Basin System Flows)

Flow 
(Known)

(cfs)

External Tc
(hours)

External 
CA

(acres)

Flow 
(Additional 
Subsurface

)
(cfs)

LabelID*

0.000.0000.0005.10IN A163True

0.000.0000.0002.80IN A264True

0.000.0000.0007.30IN B172True

0.000.0000.0002.50IN B273True

0.000.0000.0001.70IN C474True

0.000.0000.00011.30IN C378True

0.000.0000.00011.30IN C179True

0.000.0000.0003.70IN C582True

0.000.0000.0009.70IN C285True

0.000.0000.0007.00POND OUTLET87True

0.000.0000.00010.40IN E288True

Page 1 of 127 Siemon Company Drive Suite 200 W  Watertown, CT 06795 USA  
+1-203-755-1666

5/22/2023

StormCAD
[10.03.02.04]Bentley Systems, Inc.  Haestad Methods Solution Center7330 StormCadd.stsw



Active Scenario:  100 Year

Mendoza York Street Subdivision

FlexTable: Conduit Table

Depth (Normal) / 
Rise
(%)

Velocity
(ft/s)

Flow
(cfs)

Manning's nDiameter
(in)

Slope 
(Calculated)

(%)

Length (Scaled)
(ft)

Invert (Stop)
(ft)

Invert (Start)
(ft)

Label

68.64.477.900.01318.00.856.45,111.805,111.85P-A1

66.94.165.100.01315.01.00100.75,112.105,113.11P-A2

(N/A)5.559.800.01318.00.72127.95,111.005,111.92P-B1

74.34.137.300.01318.00.59191.45,112.125,113.27P-B2
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1.0  Introduction 
 

The purpose of this Traffic Impact Study (TIS) is to identify project traffic generation 

characteristics, to identify potential traffic related impacts on the adjacent street system, and to 

develop mitigation measures required for identified traffic impacts.  This TIS is for the proposed 

project located at 7330 York Street in Adams County, Colorado.  See Figure 1:  Vicinity Map. 

 

Kellar Engineering LLC (KE) has prepared the TIS to document the results of the project’s 

anticipated traffic conditions in accordance with Adams County’s requirements and to identify 

projected impacts to the local and regional traffic system.  

 

2.0  Existing Conditions and Roadway Network 

 

The project site is located at 7330 York Street at the northeast quadrant of Hwy 224 and York 

Street in Adams County, CO.  Lowell Blvd. is a north-south, 4-lane minor arterial with a posted 

speed of 35 mph adjacent to the project site.  A raised center median exists in York Street adjacent 

to the project site which appropriately separates traffic and restricts left-turns.  State Highway 224 

(Hwy 224) is a 4-lane east-west NR-B category roadway with a posted speed of 45 mph.  74th 

Avenue is an east-west local street located at the north boundary of the project site with a posted 

speed of 25 mph.  The intersection of Hwy 224/York Street is signalized with left-turn and right-

turn auxiliary lanes on all approaches, video detection, and 5-section signal heads facing the 

north-south left-turn lanes.  The intersection of York Street/74th Avenue is signalized with left-turn 

lanes on the north-south approaches, video detection, and 5-section signal heads facing the 

north-south left-turn lanes.  These 5-section signal heads allow for permissive + protected signal 

phasing.  See Figure 2:  Site Plan and Appendix B. 
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2.1  Existing Traffic Volumes 

 

Existing peak hour traffic volume counts were conducted using data collection cameras by All 

Traffic Data, Inc. on Tuesday, September 27, 2022.  The traffic counts were conducted to capture 

the peak hours of the adjacent street traffic.  These traffic counts are shown in Figure 3 with the 

count sheets provided in Appendix A. 

 

 

 

Figure 1:  Vicinity Map 

 

 
Google Earth 
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Figure 2:  Site Plan 
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3.0  Proposed Development  

 

The proposed project consists of a mixed use development (C-Store/Gas Station, High-

Turnover Restaurants, Event Center, and Warehousing).  See Table 1:  Trip Generation 

and Figure 2: Site Plan. 

 

 

4.1  Trip Generation 
 

Site generated traffic estimates are determined through a process known as trip 

generation. Rates and equations are applied to the proposed land use to estimate traffic 

generated by the development during a specific time interval. The acknowledged source 

for trip generation rates is the Trip Generation Report published by the Institute of 

Transportation Engineers (ITE). ITE has established trip generation rates in nationwide 

studies of similar land uses.  The ITE has specific land use categories for all of the project’s 

proposed land uses except for the event center land use.  Through previous 

correspondence with CDOT for previous traffic studies for event center space, KE was 

able to approximate the proposed event center’s peak trip generation using the below 

information.   

 
The proposed event center was conservatively estimated to have an event size of 

approximately 300 people for private gatherings (i.e. weddings, funerals, etc.).  Arrivals 

and departures will be staggered throughout the duration of each event and car-pooling 

of approximately 2.5 attendees to vehicle is anticipated.  Traffic volumes will vary on the 

type of event and number of attendees.  Anticipated traffic volumes for a typical event are 

below: 

 
Passenger vehicles: 120 round-trips/day for passenger cars (240 daily trips) 

Vendor vehicles: 3 vehicles, one round-trip per day each (6 daily trips) 

The vendor vehicles and a portion (~10%) of other passenger cars will arrive before the 

event’s peak entering hour.  Additionally, the vendor vehicles and a portion (~10%) of 

other passenger cars will leave after the event’s peak exiting hour.  Therefore, a typical 

event is projected to generate a maximum of approximately 246 average daily trips, 216 

AM peak hour trips, and 216 total PM peak hour trips.  In light of the above information, 
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proposed project is anticipated to generate a combined total of approximately 6,931 daily 

trips, 763 AM total peak hour trips, and 743 PM total peak hour trips.  See Table 1:  Trip 

Generation.   

 
 
4.2  Trip Distribution 
 

Distribution of site traffic on the street system was based on the area street system 

characteristics, existing traffic patterns and volumes, anticipated surrounding 

development areas, and the proposed access system for the project.  The directional 

distribution of traffic is a means to quantify the percentage of site generated traffic that 

approaches the site from a given direction and departs the site back to the original source.  

Figure 6 illustrates the trip distribution used for the project’s analysis.   

 

4.3  Traffic Assignment 
 

Traffic assignment was obtained by applying the trip distributions to the estimated trip 

generation of the development.  Figures 7 shows the site generated peak hour traffic 

assignment. 

 

4.4  Short Range Total Peak Hour Traffic 

 

Site generated peak hour traffic volumes were added to the background traffic volumes to 

represent the estimated traffic conditions for the short range 2025 horizon.  These 

background (2025) and short range (2025) total traffic volumes are shown in Figures 4 

and 8.  The short range analysis year 2025 includes the proposed development for this 

project plus a 2% increase in background traffic per the CDOT Online Transportation 

Information System (OTIS). 

 

4.5  Long Range Total Peak Hour Traffic 

 

Site generated peak hour traffic volumes were added to the background traffic volumes to 

represent the estimated traffic conditions for the long range 2045 horizon.  These 

background (2045) and long range (2045) total traffic volumes are shown in Figures 5 and 
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9. The long range analysis year 2045 includes the proposed development for the project 

plus project plus a 2% increase in background traffic per the CDOT Online Transportation 

Information System (OTIS). 

 

5.0  Traffic Operation Analysis 
 

KE’s analysis of traffic operations in the site vicinity was conducted to determine the 

capacity at the identified intersection.  The acknowledged source for determining overall 

capacity is the Highway Capacity Manual.   

 

5.1  Analysis Methodology 
 

Capacity analysis results are listed in terms of level of service (LOS).  LOS is a qualitative 

term describing operating conditions a driver will experience while traveling on a particular 

street or highway during a specific time interval.  LOS ranges from an A (very little delay) 

to an F (long delays).  A description of the level of service (LOS) for signalized and 

unsignalized intersections from the Highway Capacity Manual are provided in Appendix 

F.   

 

5.2  Intersection Operational Analysis 
 

Operational analysis was performed for the short range 2025 horizon.  The calculations 

for this analysis are provided in Appendix F.  Using the short range total traffic volumes, 

the project is projected to operate acceptably with all studied intersections and access 

points meeting Adams County LOS criteria.  See Table 4:  2025 Short Range Total Peak 

Hour Operation. 
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Table 1:  Trip Generation (ITE 11th Edition) 
 

ITE Code Land Use Size Average Daily Trips AM Peak Hour Trips PM Peak Hour Trips 

      Rate Total Rate % In In % Out Out Total Rate % In In % Out Out Total 
                                  

932 High-Turnover Restaurant 1.8 KSF 107.20 193 9.57 55% 9 45% 8 17 9.05 61% 10 39% 6 16 
945 C-Store/Gas Station 8.25 KSF 700.43 5779 56.52 50% 233 50% 233 466 54.52 50% 225 50% 225 450 

* Event Center (Weddings, etc.) 16.6 KSF * 246 * * 108 * 108 216 * * 108 * 108 216 
150 Warehousing 40.84 KSF 1.71 70 0.17 77% 5 23% 2 7 0.18 28% 2 72% 5 7 
932 High-Turnover Restaurant 6 KSF 107.20 643 9.57 55% 32 45% 25 57 9.05 61% 33 39% 21 54 

                                  
  Total     6,931     387   376 763     378   365 743 

 
KSF = Thousand Square Feet 

*See Section 4.1 Trip Generation 
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Figure 3:  Recent Peak Hour Traffic 
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Figure 4:  2025 Background Traffic 
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Figure 5:  2045 Background Traffic 
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Figure 6:  Trip Distribution 
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Figure 7:  Site Generated Traffic 
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Figure 8:  2025 Short Range Total Traffic 
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Figure 9:  2045 Long Range Total Traffic 
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Table 2:  Recent Peak Hour Operations 
 
 

    Level of Service (LOS) 
Intersection Movement AM PM 

    LOS LOS 
York Street/Hwy 224    

Traffic Signal EB Left B C 
 EB Thru C C 
 EB Right B A 
  EB Approach C C 
 WB Left B C 
 WB Thru C D 
 WB Right A A 
 WB Approach C C 
 NB Left B B 
 NB Thru C C 
 NB Right A A 
  NB Approach B B 
 SB Left B B 
 SB Thru C C 
 SB Right A A 
 SB Approach B B 
 Overall C C 

 
 

    Level of Service (LOS) 
Intersection Movement AM PM 

    LOS LOS 
York Street/74th Ave    

Traffic Signal EB Left/Thru/Right A A 
  EB Approach A A 
 WB Left/Thru/Right C C 
 WB Approach C C 
 NB Left A A 
 NB Thru/Right A A 
  NB Approach A A 
 SB Left A A 
 SB Thru/Right A A 
 SB Approach A A 
 Overall A A 
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Table 3:  2025 Background Peak Hour Operations 
 
 

    Level of Service (LOS) 
Intersection Movement AM PM 

    LOS LOS 
York Street/Hwy 224    

Traffic Signal EB Left B C 
 EB Thru C C 
 EB Right C A 
  EB Approach C C 
 WB Left B C 
 WB Thru C D 
 WB Right A A 
 WB Approach C C 
 NB Left B B 
 NB Thru C C 
 NB Right A A 
  NB Approach B B 
 SB Left B B 
 SB Thru C C 
 SB Right A A 
 SB Approach B B 
 Overall C C 

 
 

    Level of Service (LOS) 
Intersection Movement AM PM 

    LOS LOS 
York Street/74th Ave    

Traffic Signal EB Left/Thru/Right A A 
  EB Approach A A 
 WB Left/Thru/Right C C 
 WB Approach C C 
 NB Left A A 
 NB Thru/Right A A 
  NB Approach A A 
 SB Left A A 
 SB Thru/Right A A 
 SB Approach A A 
 Overall A A 
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Table 4:  2045 Background Peak Hour Operations 
 
 

    Level of Service (LOS) 
Intersection Movement AM PM 

    LOS LOS 
York Street/Hwy 224    

Traffic Signal EB Left C C 
 EB Thru B C 
 EB Right E A 
  EB Approach E C 
 WB Left B C 
 WB Thru C D 
 WB Right A A 
 WB Approach C C 
 NB Left E C 
 NB Thru C C 
 NB Right A A 
  NB Approach D C 
 SB Left C C 
 SB Thru E C 
 SB Right B A 
 SB Approach D C 
 Overall D C 

 
 

    Level of Service (LOS) 
Intersection Movement AM PM 

    LOS LOS 
York Street/74th Ave    

Traffic Signal EB Left/Thru/Right A A 
  EB Approach A A 
 WB Left/Thru/Right C C 
 WB Approach C C 
 NB Left A A 
 NB Thru/Right A A 
  NB Approach A A 
 SB Left A A 
 SB Thru/Right A A 
 SB Approach A A 
 Overall A A 



 
 

 
 
 

7330 York Street TIS -Page 21  

Table 5:  2025 Short Range Total Peak Hour Operations 
 
 

    Level of Service (LOS) 
Intersection Movement AM PM 

    LOS LOS 
York Street/Hwy 224    

Traffic Signal EB Left C C 
 EB Thru B B 
 EB Right B A 
  EB Approach B B 
 WB Left B B 
 WB Thru D D 
 WB Right A A 
 WB Approach C C 
 NB Left C C 
 NB Thru C C 
 NB Right A A 
  NB Approach C C 
 SB Left C C 
 SB Thru C C 
 SB Right A A 
 SB Approach C C 
 Overall C C 

 
 

    Level of Service (LOS) 
Intersection Movement AM PM 

    LOS LOS 
York Street/74th Ave    

Traffic Signal EB Left/Thru/Right A A 
  EB Approach A A 
 WB Left/Thru/Right C C 
 WB Approach C C 
 NB Left A A 
 NB Thru/Right A A 
  NB Approach A A 
 SB Left A A 
 SB Thru/Right A A 
 SB Approach A A 
 Overall B B 
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Table 5:  2025 Short Range Total Peak Hour Operations (Continued…) 
 
 

    Level of Service (LOS) 
Intersection Movement AM PM 

    LOS LOS 
York Street/Access #3    

Stop Control WB Right A B 
 Right-In/Right-Out WB Approach A B 

 NB Thru/Right A A 
 NB Approach A A 
 SB Thru A A 
 SB Approach A A 

 
 

    Level of Service (LOS) 
Intersection Movement AM PM 

    LOS LOS 
York Street/Access #2    

Stop Control WB Right B B 
 Right-In/Right-Out WB Approach B B 

 NB Thru/Right A A 
 NB Approach A A 
 SB Thru A A 
 SB Approach A A 

 
 

    Level of Service (LOS) 
Intersection Movement AM PM 

    LOS LOS 
Hwy 224/Access #1    

Stop Control EB Thru A A 
 Right-In/Right-Out EB Approach A A 

 WB Thru A A 
 WB Right A A 
 WB Approach A A 
 SB Right E C 
 SB Approach E C 
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Table 5:  2025 Short Range Total Peak Hour Operations (Continued…) 
 
 

    Level of Service (LOS) 
Intersection Movement AM PM 

    LOS LOS 
74th Ave/Access #4    

Stop Control EB Thru/Right A A 
  EB Approach A A 
 WB Left/Thru A A 
 WB Approach A A 
 NB Left/Right A A 
  NB Approach A A 
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Table 6:  2045 Long Range Total Peak Hour Operations 
 
 

    Level of Service (LOS) 
Intersection Movement AM PM 

    LOS LOS 
York Street/Hwy 224    

Traffic Signal EB Left E D 
 EB Thru B C 
 EB Right E A 
  EB Approach D C 
 WB Left C C 
 WB Thru D D 
 WB Right A A 
 WB Approach D D 
 NB Left F (84.8 sec) C 
 NB Thru D D 
 NB Right A A 
  NB Approach D D 
 SB Left C D 
 SB Thru E D 
 SB Right B A 
 SB Approach E D 
 Overall D C 

 
 

    Level of Service (LOS) 
Intersection Movement AM PM 

    LOS LOS 
York Street/74th Ave    

Traffic Signal EB Left/Thru/Right A A 
  EB Approach A A 
 WB Left/Thru/Right C C 
 WB Approach C C 
 NB Left A A 
 NB Thru/Right A B 
  NB Approach A B 
 SB Left A A 
 SB Thru/Right B A 
 SB Approach A A 
 Overall B B 
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Table 6:  2045 Long Range Total Peak Hour Operations (Continued…) 
 
 

    Level of Service (LOS) 
Intersection Movement AM PM 

    LOS LOS 
York Street/Access #3    

Stop Control WB Right B B 
 Right-In/Right-Out WB Approach B B 

 NB Thru/Right A A 
 NB Approach A A 
 SB Thru A A 
 SB Approach A A 

 
 

    Level of Service (LOS) 
Intersection Movement AM PM 

    LOS LOS 
York Street/Access #2    

Stop Control WB Right B C 
 Right-In/Right-Out WB Approach B C 

 NB Thru/Right A A 
 NB Approach A A 
 SB Thru A A 
 SB Approach A A 

 
 

    Level of Service (LOS) 
Intersection Movement AM PM 

    LOS LOS 
Hwy 224/Access #1    

Stop Control EB Thru A A 
 Right-In/Right-Out EB Approach A A 

 WB Thru A A 
 WB Right A A 
 WB Approach A A 
 SB Right E E 
 SB Approach E E 
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Table 6:  2045 Long Range Total Peak Hour Operations (Continued…) 
 
 

    Level of Service (LOS) 
Intersection Movement AM PM 

    LOS LOS 
74th Ave/Access #4    

Stop Control EB Thru/Right A A 
  EB Approach A A 
 WB Left/Thru A A 
 WB Approach A A 
 NB Left/Right A A 
  NB Approach A A 
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6.0  Findings 
 

Based upon the analysis in this study, the proposed project at 7330 York Street, Adams County, 

CO will be able to meet Adams County’s requirements and not create a negative traffic impact 

upon the local and regional traffic system.  Based upon the findings in this TIS, it can be 

determined that the proposed use is appropriate from a traffic engineering perspective.  The 

access is appropriate and additional auxiliary lanes are not required based upon Section 8-01-

08-01 in Chapter 8, Adams County Development Standards and Regulations.  

 

The findings of the TIS are summarized below: 

 

• The proposed project is anticipated to generate approximately 6,931 daily weekday trips, 
763 AM total peak hour trips, and 743 PM total peak hour trips.   

 
• The study intersections will operate acceptably during the AM and PM peak hours with 

the Proposed Development (per Chapter 8 in Adams County Development Standards 
and Regulations). 
 

• Additional auxiliary lanes are not required at the: York Street/74th Avenue intersection, 
York Street/Access #2 intersection, York Street/Access #3 intersection, and 74th 
Avenue/Access #4 intersection per the Auxiliary Lane Requirements (Section 8-01-08-01 
in Chapter 8, Adams County Development Standards and Regulations). 
 

• Per the CDOT State Highway Access Code (SHAC) a westbound right-turn lane is 
required at the right-in/right-out (RIRO) access to Hwy 224 (NR-B Non-Rural Arterial).  
This westbound right‐turn lane at the Hwy 224/Access #1 intersection should have a 
geometry with a minimum total length of 362’ (162’ taper + 200’ storage).  An 
acceleration lane is not required per SHAC Section 3.11(4)(d).  
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APPENDICES: 
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Appendix A:  Recent Traffic Counts  
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Appendix B:  Adams County Transportation Plan (Figure 6a) 
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Appendix C:  Level of Service (LOS) Table 
 
 
 
 
Level of Service Definitions 
 

Level of Service Signalized Intersection Unsignalized Intersection 
(LOS) Average Total Delay Average Total Delay 

  (sec/veh) (sec/veh) 
A ≤ 10 ≤ 10 
B > 10 and ≤ 20 > 10 and ≤ 15 
C > 20 and ≤ 35 > 15 and ≤ 25 
D > 35 and ≤ 55 > 25 and ≤ 35 
E > 55 and ≤ 80 > 35 and ≤ 50 
F > 80 > 50 
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Appendix D:  Aerial Image 
 
 
 

 
Google Earth
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Appendix E:  Street View Images 

 

York Street Looking South at Hwy 224 

 

 

York Street Looking North at 74th Ave 
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York Street Looking North at 74th Ave 
 
 
 

 
74th Avenue Looking West at York Street 
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74th Avenue Looking East at York Street 
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Appendix F:  HCM Calculations (Synchro) 
 
 
 
 

 
 



Recent AM Peak Hour Kellar Engineering
3: York St & Hwy 224 05/17/2023

Timings Synchro 11 Report
Sean Kellar, PE, PTOE

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 62 245 495 135 617 108 86 111 66 66 460 102
Future Volume (vph) 62 245 495 135 617 108 86 111 66 66 460 102
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Detector Phase 7 4 4 3 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 9.5 22.5 22.5 9.5 22.5 22.5 9.5 22.5 22.5 9.5 22.5 22.5
Total Split (s) 18.0 42.0 42.0 10.0 34.0 34.0 10.0 27.4 27.4 10.6 28.0 28.0
Total Split (%) 20.0% 46.7% 46.7% 11.1% 37.8% 37.8% 11.1% 30.4% 30.4% 11.8% 31.1% 31.1%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None C-Max C-Max None C-Max C-Max
Act Effct Green (s) 32.0 24.5 24.5 28.8 24.4 24.4 43.2 37.0 37.0 42.7 36.7 36.7
Actuated g/C Ratio 0.36 0.27 0.27 0.32 0.27 0.27 0.48 0.41 0.41 0.47 0.41 0.41
v/c Ratio 0.26 0.27 0.80 0.37 0.69 0.21 0.21 0.08 0.09 0.11 0.34 0.15
Control Delay 17.1 24.6 19.9 20.0 32.9 1.5 15.6 21.1 0.2 15.0 22.6 1.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 17.1 24.6 19.9 20.0 32.9 1.5 15.6 21.1 0.2 15.0 22.6 1.0
LOS B C B B C A B C A B C A
Approach Delay 21.1 26.9 14.1 18.3
Approach LOS C C B B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.80
Intersection Signal Delay: 21.6 Intersection LOS: C
Intersection Capacity Utilization 62.1% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     3: York St & Hwy 224



Recent AM Peak Hour Kellar Engineering
3: York St & Hwy 224 05/17/2023

HCM 6th Signalized Intersection Summary Synchro 11 Report
Sean Kellar, PE, PTOE

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 62 245 495 135 617 108 86 111 66 66 460 102
Future Volume (veh/h) 62 245 495 135 617 108 86 111 66 66 460 102
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 67 263 0 145 663 0 92 119 0 71 495 0
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 206 776 363 832 516 1686 743 1673
Arrive On Green 0.05 0.22 0.00 0.06 0.23 0.00 0.05 0.47 0.00 0.05 0.47 0.00
Sat Flow, veh/h 1781 3554 1585 1781 3554 1585 1781 3554 1585 1781 3554 1585
Grp Volume(v), veh/h 67 263 0 145 663 0 92 119 0 71 495 0
Grp Sat Flow(s),veh/h/ln 1781 1777 1585 1781 1777 1585 1781 1777 1585 1781 1777 1585
Q Serve(g_s), s 2.6 5.6 0.0 5.5 15.8 0.0 2.3 1.6 0.0 1.8 7.7 0.0
Cycle Q Clear(g_c), s 2.6 5.6 0.0 5.5 15.8 0.0 2.3 1.6 0.0 1.8 7.7 0.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 206 776 363 832 516 1686 743 1673
V/C Ratio(X) 0.33 0.34 0.40 0.80 0.18 0.07 0.10 0.30
Avail Cap(c_a), veh/h 392 1481 363 1165 536 1686 781 1673
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 26.6 29.7 0.0 25.8 32.4 0.0 11.3 12.9 0.0 11.0 14.6 0.0
Incr Delay (d2), s/veh 0.9 0.3 0.0 0.7 2.7 0.0 0.2 0.1 0.0 0.1 0.5 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.1 2.3 0.0 2.4 6.7 0.0 0.9 0.6 0.0 0.7 3.1 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 27.5 30.0 0.0 26.6 35.1 0.0 11.4 12.9 0.0 11.0 15.1 0.0
LnGrp LOS C C C D B B B B
Approach Vol, veh/h 330 808 211 566
Approach Delay, s/veh 29.5 33.6 12.3 14.6
Approach LOS C C B B

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 8.7 47.2 10.0 24.1 9.0 46.9 8.6 25.6
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 6.1 22.9 5.5 37.5 5.5 23.5 13.5 29.5
Max Q Clear Time (g_c+I1), s 3.8 3.6 7.5 7.6 4.3 9.7 4.6 17.8
Green Ext Time (p_c), s 0.0 0.6 0.0 1.6 0.0 2.8 0.1 3.3

Intersection Summary
HCM 6th Ctrl Delay 24.9
HCM 6th LOS C

Notes
Unsignalized Delay for [NBR, EBR, WBR, SBR] is excluded from calculations of the approach delay and intersection delay.



Recent AM Peak Hour Kellar Engineering
6: York St & 74th Ave 05/17/2023

Timings Synchro 11 Report
Sean Kellar, PE, PTOE

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 7 0 3 1 9 289 3 664
Future Volume (vph) 7 0 3 1 9 289 3 664
Turn Type Perm NA Perm NA pm+pt NA pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 22.5 22.5 22.5 9.5 22.5 9.5 22.5
Total Split (s) 23.0 23.0 23.0 23.0 10.0 27.0 10.0 27.0
Total Split (%) 38.3% 38.3% 38.3% 38.3% 16.7% 45.0% 16.7% 45.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None None C-Max None C-Max
Act Effct Green (s) 5.7 5.8 52.5 54.9 52.4 54.9
Actuated g/C Ratio 0.10 0.10 0.88 0.92 0.87 0.92
v/c Ratio 0.07 0.02 0.01 0.10 0.00 0.23
Control Delay 0.5 24.8 1.3 2.0 1.3 2.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 0.5 24.8 1.3 2.0 1.3 2.2
LOS A C A A A A
Approach Delay 0.5 24.8 2.0 2.2
Approach LOS A C A A

Intersection Summary
Cycle Length: 60
Actuated Cycle Length: 60
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 55
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.23
Intersection Signal Delay: 2.2 Intersection LOS: A
Intersection Capacity Utilization 30.4% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     6: York St & 74th Ave



Recent AM Peak Hour Kellar Engineering
6: York St & 74th Ave 05/17/2023

HCM 6th Signalized Intersection Summary Synchro 11 Report
Sean Kellar, PE, PTOE

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 7 0 9 3 1 0 9 289 6 3 664 11
Future Volume (veh/h) 7 0 9 3 1 0 9 289 6 3 664 11
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 8 0 10 3 1 0 10 314 7 3 722 12
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 104 0 22 136 10 0 627 2649 59 890 2635 44
Arrive On Green 0.03 0.00 0.03 0.03 0.03 0.00 0.01 0.75 0.75 0.00 0.74 0.74
Sat Flow, veh/h 681 0 852 1225 408 0 1781 3554 79 1781 3577 59
Grp Volume(v), veh/h 18 0 0 4 0 0 10 157 164 3 359 375
Grp Sat Flow(s),veh/h/ln 1533 0 0 1633 0 0 1781 1777 1856 1781 1777 1860
Q Serve(g_s), s 0.5 0.0 0.0 0.0 0.0 0.0 0.1 1.5 1.5 0.0 4.0 4.0
Cycle Q Clear(g_c), s 0.7 0.0 0.0 0.1 0.0 0.0 0.1 1.5 1.5 0.0 4.0 4.0
Prop In Lane 0.44 0.56 0.75 0.00 1.00 0.04 1.00 0.03
Lane Grp Cap(c), veh/h 126 0 0 147 0 0 627 1324 1383 890 1309 1370
V/C Ratio(X) 0.14 0.00 0.00 0.03 0.00 0.00 0.02 0.12 0.12 0.00 0.27 0.27
Avail Cap(c_a), veh/h 552 0 0 570 0 0 768 1324 1383 1046 1309 1370
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 28.8 0.0 0.0 28.5 0.0 0.0 2.0 2.1 2.1 2.0 2.6 2.6
Incr Delay (d2), s/veh 0.5 0.0 0.0 0.1 0.0 0.0 0.0 0.2 0.2 0.0 0.5 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.3 0.0 0.0 0.1 0.0 0.0 0.0 0.3 0.3 0.0 0.9 0.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 29.3 0.0 0.0 28.6 0.0 0.0 2.0 2.3 2.3 2.0 3.1 3.1
LnGrp LOS C A A C A A A A A A A A
Approach Vol, veh/h 18 4 331 737
Approach Delay, s/veh 29.3 28.6 2.3 3.1
Approach LOS C C A A

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 4.7 49.2 6.0 5.3 48.7 6.0
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 5.5 22.5 18.5 5.5 22.5 18.5
Max Q Clear Time (g_c+I1), s 2.0 3.5 2.7 2.1 6.0 2.1
Green Ext Time (p_c), s 0.0 1.7 0.0 0.0 4.2 0.0

Intersection Summary
HCM 6th Ctrl Delay 3.4
HCM 6th LOS A



Recent PM Peak Hour Kellar Engineering
3: York St & Hwy 224 05/17/2023

Timings Synchro 11 Report
Sean Kellar, PE, PTOE

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 133 473 200 76 412 192 152 366 164 63 139 66
Future Volume (vph) 133 473 200 76 412 192 152 366 164 63 139 66
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Detector Phase 7 4 4 3 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 9.5 22.5 22.5 9.5 22.5 22.5 9.5 22.5 22.5 9.5 22.5 22.5
Total Split (s) 24.0 41.8 41.8 10.2 28.0 28.0 13.0 26.8 26.8 11.2 25.0 25.0
Total Split (%) 26.7% 46.4% 46.4% 11.3% 31.1% 31.1% 14.4% 29.8% 29.8% 12.4% 27.8% 27.8%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None C-Max C-Max None C-Max C-Max
Act Effct Green (s) 32.7 24.7 24.7 23.3 17.6 17.6 47.0 38.3 38.3 40.9 33.5 33.5
Actuated g/C Ratio 0.36 0.27 0.27 0.26 0.20 0.20 0.52 0.43 0.43 0.45 0.37 0.37
v/c Ratio 0.43 0.52 0.36 0.30 0.64 0.43 0.25 0.26 0.23 0.13 0.11 0.10
Control Delay 22.3 29.3 5.1 20.6 37.1 7.2 13.6 20.0 4.4 13.5 22.0 0.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 22.3 29.3 5.1 20.6 37.1 7.2 13.6 20.0 4.4 13.5 22.0 0.3
LOS C C A C D A B C A B C A
Approach Delay 22.2 26.9 14.9 14.6
Approach LOS C C B B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.64
Intersection Signal Delay: 20.6 Intersection LOS: C
Intersection Capacity Utilization 48.0% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     3: York St & Hwy 224



Recent PM Peak Hour Kellar Engineering
3: York St & Hwy 224 05/17/2023

HCM 6th Signalized Intersection Summary Synchro 11 Report
Sean Kellar, PE, PTOE

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 133 473 200 76 412 192 152 366 164 63 139 66
Future Volume (veh/h) 133 473 200 76 412 192 152 366 164 63 139 66
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 143 509 0 82 443 0 163 394 0 68 149 0
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 277 705 231 581 769 1791 599 1712
Arrive On Green 0.09 0.20 0.00 0.05 0.16 0.00 0.07 0.50 0.00 0.05 0.48 0.00
Sat Flow, veh/h 1781 3554 1585 1781 3554 1585 1781 3554 1585 1781 3554 1585
Grp Volume(v), veh/h 143 509 0 82 443 0 163 394 0 68 149 0
Grp Sat Flow(s),veh/h/ln 1781 1777 1585 1781 1777 1585 1781 1777 1585 1781 1777 1585
Q Serve(g_s), s 5.8 12.1 0.0 3.4 10.7 0.0 4.1 5.6 0.0 1.7 2.0 0.0
Cycle Q Clear(g_c), s 5.8 12.1 0.0 3.4 10.7 0.0 4.1 5.6 0.0 1.7 2.0 0.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 277 705 231 581 769 1791 599 1712
V/C Ratio(X) 0.52 0.72 0.36 0.76 0.21 0.22 0.11 0.09
Avail Cap(c_a), veh/h 508 1473 250 928 817 1791 650 1712
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 27.8 33.8 0.0 29.5 36.0 0.0 10.1 12.5 0.0 10.5 12.6 0.0
Incr Delay (d2), s/veh 1.5 1.4 0.0 0.9 2.1 0.0 0.1 0.3 0.0 0.1 0.1 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.5 5.1 0.0 1.5 4.6 0.0 1.5 2.2 0.0 0.6 0.8 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 29.3 35.2 0.0 30.4 38.1 0.0 10.2 12.7 0.0 10.6 12.7 0.0
LnGrp LOS C D C D B B B B
Approach Vol, veh/h 652 525 557 217
Approach Delay, s/veh 33.9 36.9 12.0 12.1
Approach LOS C D B B

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 8.6 49.9 9.2 22.3 10.6 47.9 12.4 19.2
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 6.7 22.3 5.7 37.3 8.5 20.5 19.5 23.5
Max Q Clear Time (g_c+I1), s 3.7 7.6 5.4 14.1 6.1 4.0 7.8 12.7
Green Ext Time (p_c), s 0.0 2.2 0.0 3.2 0.1 0.7 0.3 2.0

Intersection Summary
HCM 6th Ctrl Delay 26.0
HCM 6th LOS C

Notes
Unsignalized Delay for [NBR, EBR, WBR, SBR] is excluded from calculations of the approach delay and intersection delay.



Recent PM Peak Hour Kellar Engineering
6: York St & 74th Ave 05/17/2023

Timings Synchro 11 Report
Sean Kellar, PE, PTOE

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 11 0 2 9 6 690 1 261
Future Volume (vph) 11 0 2 9 6 690 1 261
Turn Type Perm NA Perm NA pm+pt NA pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 22.5 22.5 22.5 9.5 22.5 9.5 22.5
Total Split (s) 23.0 23.0 23.0 23.0 9.5 27.5 9.5 27.5
Total Split (%) 38.3% 38.3% 38.3% 38.3% 15.8% 45.8% 15.8% 45.8%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None None C-Max None C-Max
Act Effct Green (s) 5.9 6.0 50.2 51.8 50.1 51.7
Actuated g/C Ratio 0.10 0.10 0.84 0.86 0.84 0.86
v/c Ratio 0.10 0.07 0.01 0.25 0.00 0.09
Control Delay 0.8 25.0 2.0 2.9 2.0 2.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 0.8 25.0 2.0 2.9 2.0 2.7
LOS A C A A A A
Approach Delay 0.8 25.0 2.9 2.7
Approach LOS A C A A

Intersection Summary
Cycle Length: 60
Actuated Cycle Length: 60
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 55
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.25
Intersection Signal Delay: 3.0 Intersection LOS: A
Intersection Capacity Utilization 30.8% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     6: York St & 74th Ave



Recent PM Peak Hour Kellar Engineering
6: York St & 74th Ave 05/17/2023

HCM 6th Signalized Intersection Summary Synchro 11 Report
Sean Kellar, PE, PTOE

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 11 0 15 2 9 0 6 690 2 1 261 3
Future Volume (veh/h) 11 0 15 2 9 0 6 690 2 1 261 3
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 12 0 16 2 10 0 7 750 2 1 284 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 113 0 36 81 62 0 903 2665 7 595 2613 28
Arrive On Green 0.04 0.00 0.04 0.04 0.04 0.00 0.01 0.73 0.73 0.00 0.73 0.73
Sat Flow, veh/h 666 0 887 276 1531 0 1781 3636 10 1781 3602 38
Grp Volume(v), veh/h 28 0 0 12 0 0 7 367 385 1 140 147
Grp Sat Flow(s),veh/h/ln 1553 0 0 1807 0 0 1781 1777 1869 1781 1777 1864
Q Serve(g_s), s 0.6 0.0 0.0 0.0 0.0 0.0 0.1 4.2 4.2 0.0 1.4 1.4
Cycle Q Clear(g_c), s 1.0 0.0 0.0 0.4 0.0 0.0 0.1 4.2 4.2 0.0 1.4 1.4
Prop In Lane 0.43 0.57 0.17 0.00 1.00 0.01 1.00 0.02
Lane Grp Cap(c), veh/h 149 0 0 143 0 0 903 1303 1370 595 1289 1352
V/C Ratio(X) 0.19 0.00 0.00 0.08 0.00 0.00 0.01 0.28 0.28 0.00 0.11 0.11
Avail Cap(c_a), veh/h 551 0 0 617 0 0 1035 1303 1370 740 1289 1352
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 28.1 0.0 0.0 27.8 0.0 0.0 2.1 2.7 2.7 2.4 2.5 2.5
Incr Delay (d2), s/veh 0.6 0.0 0.0 0.2 0.0 0.0 0.0 0.5 0.5 0.0 0.2 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.4 0.0 0.0 0.2 0.0 0.0 0.0 0.9 1.0 0.0 0.3 0.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 28.7 0.0 0.0 28.0 0.0 0.0 2.1 3.2 3.2 2.4 2.6 2.6
LnGrp LOS C A A C A A A A A A A A
Approach Vol, veh/h 28 12 759 288
Approach Delay, s/veh 28.7 28.0 3.2 2.6
Approach LOS C C A A

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 4.6 48.5 6.9 5.1 48.0 6.9
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 5.0 23.0 18.5 5.0 23.0 18.5
Max Q Clear Time (g_c+I1), s 2.0 6.2 3.0 2.1 3.4 2.4
Green Ext Time (p_c), s 0.0 4.4 0.1 0.0 1.5 0.0

Intersection Summary
HCM 6th Ctrl Delay 4.0
HCM 6th LOS A



2025 Background AM Peak Hour Kellar Engineering
3: York St & Hwy 224 05/17/2023

Timings Synchro 11 Report
Sean Kellar, PE, PTOE

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 65 260 525 143 655 115 91 118 70 70 488 108
Future Volume (vph) 65 260 525 143 655 115 91 118 70 70 488 108
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Detector Phase 7 4 4 3 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 9.5 22.5 22.5 9.5 22.5 22.5 9.5 22.5 22.5 9.5 22.5 22.5
Total Split (s) 18.0 42.0 42.0 10.0 34.0 34.0 10.0 27.4 27.4 10.6 28.0 28.0
Total Split (%) 20.0% 46.7% 46.7% 11.1% 37.8% 37.8% 11.1% 30.4% 30.4% 11.8% 31.1% 31.1%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None C-Max C-Max None C-Max C-Max
Act Effct Green (s) 33.2 25.7 25.7 30.1 25.7 25.7 42.0 35.9 35.9 41.4 35.7 35.7
Actuated g/C Ratio 0.37 0.29 0.29 0.33 0.29 0.29 0.47 0.40 0.40 0.46 0.40 0.40
v/c Ratio 0.28 0.28 0.84 0.39 0.70 0.21 0.24 0.09 0.10 0.12 0.37 0.16
Control Delay 16.6 23.8 23.9 19.5 32.1 1.8 16.9 21.7 0.3 15.8 23.6 1.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 16.6 23.8 23.9 19.5 32.1 1.8 16.9 21.7 0.3 15.8 23.6 1.4
LOS B C C B C A B C A B C A
Approach Delay 23.3 26.3 14.8 19.2
Approach LOS C C B B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.84
Intersection Signal Delay: 22.4 Intersection LOS: C
Intersection Capacity Utilization 65.2% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     3: York St & Hwy 224



2025 Background AM Peak Hour Kellar Engineering
3: York St & Hwy 224 05/17/2023

HCM 6th Signalized Intersection Summary Synchro 11 Report
Sean Kellar, PE, PTOE

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 65 260 525 143 655 115 91 118 70 70 488 108
Future Volume (veh/h) 65 260 525 143 655 115 91 118 70 70 488 108
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 70 280 0 154 704 0 98 127 0 75 525 0
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 206 819 370 873 490 1640 722 1627
Arrive On Green 0.05 0.23 0.00 0.06 0.25 0.00 0.05 0.46 0.00 0.05 0.46 0.00
Sat Flow, veh/h 1781 3554 1585 1781 3554 1585 1781 3554 1585 1781 3554 1585
Grp Volume(v), veh/h 70 280 0 154 704 0 98 127 0 75 525 0
Grp Sat Flow(s),veh/h/ln 1781 1777 1585 1781 1777 1585 1781 1777 1585 1781 1777 1585
Q Serve(g_s), s 2.7 5.9 0.0 5.5 16.8 0.0 2.6 1.8 0.0 2.0 8.5 0.0
Cycle Q Clear(g_c), s 2.7 5.9 0.0 5.5 16.8 0.0 2.6 1.8 0.0 2.0 8.5 0.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 206 819 370 873 490 1640 722 1627
V/C Ratio(X) 0.34 0.34 0.42 0.81 0.20 0.08 0.10 0.32
Avail Cap(c_a), veh/h 391 1481 370 1165 508 1640 759 1627
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 26.0 28.9 0.0 25.4 31.9 0.0 11.9 13.5 0.0 11.5 15.5 0.0
Incr Delay (d2), s/veh 1.0 0.2 0.0 0.7 3.2 0.0 0.2 0.1 0.0 0.1 0.5 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.1 2.4 0.0 2.5 7.2 0.0 1.0 0.7 0.0 0.8 3.4 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 27.0 29.2 0.0 26.1 35.1 0.0 12.1 13.6 0.0 11.6 16.1 0.0
LnGrp LOS C C C D B B B B
Approach Vol, veh/h 350 858 225 600
Approach Delay, s/veh 28.7 33.5 13.0 15.5
Approach LOS C C B B

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 8.7 46.0 10.0 25.2 9.1 45.7 8.6 26.6
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 6.1 22.9 5.5 37.5 5.5 23.5 13.5 29.5
Max Q Clear Time (g_c+I1), s 4.0 3.8 7.5 7.9 4.6 10.5 4.7 18.8
Green Ext Time (p_c), s 0.0 0.6 0.0 1.7 0.0 2.9 0.1 3.3

Intersection Summary
HCM 6th Ctrl Delay 25.1
HCM 6th LOS C

Notes
Unsignalized Delay for [NBR, EBR, WBR, SBR] is excluded from calculations of the approach delay and intersection delay.



2025 Background AM Peak Hour Kellar Engineering
6: York St & 74th Ave 05/17/2023

Timings Synchro 11 Report
Sean Kellar, PE, PTOE

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 8 0 3 1 9 305 3 704
Future Volume (vph) 8 0 3 1 9 305 3 704
Turn Type Perm NA Perm NA pm+pt NA pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 22.5 22.5 22.5 9.5 22.5 9.5 22.5
Total Split (s) 23.0 23.0 23.0 23.0 10.0 27.0 10.0 27.0
Total Split (%) 38.3% 38.3% 38.3% 38.3% 16.7% 45.0% 16.7% 45.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None None C-Max None C-Max
Act Effct Green (s) 5.7 5.8 52.5 54.9 52.4 54.9
Actuated g/C Ratio 0.10 0.10 0.88 0.92 0.87 0.92
v/c Ratio 0.08 0.02 0.01 0.10 0.00 0.24
Control Delay 0.6 24.8 1.3 2.0 1.3 2.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 0.6 24.8 1.3 2.0 1.3 2.3
LOS A C A A A A
Approach Delay 0.6 24.8 2.0 2.3
Approach LOS A C A A

Intersection Summary
Cycle Length: 60
Actuated Cycle Length: 60
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 55
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.24
Intersection Signal Delay: 2.2 Intersection LOS: A
Intersection Capacity Utilization 31.5% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     6: York St & 74th Ave



2025 Background AM Peak Hour Kellar Engineering
6: York St & 74th Ave 05/17/2023

HCM 6th Signalized Intersection Summary Synchro 11 Report
Sean Kellar, PE, PTOE

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 8 0 10 3 1 0 9 305 6 3 704 12
Future Volume (veh/h) 8 0 10 3 1 0 9 305 6 3 704 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 9 0 11 3 1 0 10 332 7 3 765 13
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 106 0 23 139 11 0 602 2646 56 874 2627 45
Arrive On Green 0.03 0.00 0.03 0.03 0.03 0.00 0.01 0.74 0.74 0.00 0.73 0.73
Sat Flow, veh/h 688 0 841 1228 409 0 1781 3559 75 1781 3576 61
Grp Volume(v), veh/h 20 0 0 4 0 0 10 166 173 3 380 398
Grp Sat Flow(s),veh/h/ln 1530 0 0 1638 0 0 1781 1777 1857 1781 1777 1859
Q Serve(g_s), s 0.6 0.0 0.0 0.0 0.0 0.0 0.1 1.6 1.6 0.0 4.3 4.3
Cycle Q Clear(g_c), s 0.8 0.0 0.0 0.1 0.0 0.0 0.1 1.6 1.6 0.0 4.3 4.3
Prop In Lane 0.45 0.55 0.75 0.00 1.00 0.04 1.00 0.03
Lane Grp Cap(c), veh/h 129 0 0 150 0 0 602 1321 1381 874 1306 1366
V/C Ratio(X) 0.15 0.00 0.00 0.03 0.00 0.00 0.02 0.13 0.13 0.00 0.29 0.29
Avail Cap(c_a), veh/h 552 0 0 570 0 0 743 1321 1381 1030 1306 1366
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 28.7 0.0 0.0 28.4 0.0 0.0 2.1 2.2 2.2 2.1 2.7 2.7
Incr Delay (d2), s/veh 0.6 0.0 0.0 0.1 0.0 0.0 0.0 0.2 0.2 0.0 0.6 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.3 0.0 0.0 0.1 0.0 0.0 0.0 0.3 0.3 0.0 1.0 1.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 29.3 0.0 0.0 28.5 0.0 0.0 2.1 2.4 2.4 2.1 3.3 3.2
LnGrp LOS C A A C A A A A A A A A
Approach Vol, veh/h 20 4 349 781
Approach Delay, s/veh 29.3 28.5 2.4 3.2
Approach LOS C C A A

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 4.7 49.1 6.1 5.3 48.6 6.1
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 5.5 22.5 18.5 5.5 22.5 18.5
Max Q Clear Time (g_c+I1), s 2.0 3.6 2.8 2.1 6.3 2.1
Green Ext Time (p_c), s 0.0 1.8 0.0 0.0 4.5 0.0

Intersection Summary
HCM 6th Ctrl Delay 3.5
HCM 6th LOS A



2025 Background PM Peak Hour Kellar Engineering
3: York St & Hwy 224 05/17/2023

Timings Synchro 11 Report
Sean Kellar, PE, PTOE

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 141 501 212 81 437 204 161 388 174 67 148 70
Future Volume (vph) 141 501 212 81 437 204 161 388 174 67 148 70
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Detector Phase 7 4 4 3 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 9.5 22.5 22.5 9.5 22.5 22.5 9.5 22.5 22.5 9.5 22.5 22.5
Total Split (s) 24.0 41.8 41.8 10.2 28.0 28.0 13.0 26.8 26.8 11.2 25.0 25.0
Total Split (%) 26.7% 46.4% 46.4% 11.3% 31.1% 31.1% 14.4% 29.8% 29.8% 12.4% 27.8% 27.8%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None C-Max C-Max None C-Max C-Max
Act Effct Green (s) 33.7 25.7 25.7 24.0 18.3 18.3 45.9 37.2 37.2 40.0 32.6 32.6
Actuated g/C Ratio 0.37 0.29 0.29 0.27 0.20 0.20 0.51 0.41 0.41 0.44 0.36 0.36
v/c Ratio 0.45 0.53 0.37 0.32 0.65 0.44 0.27 0.29 0.25 0.15 0.12 0.11
Control Delay 22.1 28.8 4.9 20.4 37.0 7.0 14.4 21.0 4.9 14.1 22.5 0.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 22.1 28.8 4.9 20.4 37.0 7.0 14.4 21.0 4.9 14.1 22.5 0.3
LOS C C A C D A B C A B C A
Approach Delay 21.8 26.7 15.7 15.1
Approach LOS C C B B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.65
Intersection Signal Delay: 20.7 Intersection LOS: C
Intersection Capacity Utilization 49.8% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     3: York St & Hwy 224



2025 Background PM Peak Hour Kellar Engineering
3: York St & Hwy 224 05/17/2023

HCM 6th Signalized Intersection Summary Synchro 11 Report
Sean Kellar, PE, PTOE

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 141 501 212 81 437 204 161 388 174 67 148 70
Future Volume (veh/h) 141 501 212 81 437 204 161 388 174 67 148 70
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 152 539 0 87 470 0 173 417 0 72 159 0
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 284 737 235 609 749 1745 573 1654
Arrive On Green 0.09 0.21 0.00 0.05 0.17 0.00 0.07 0.49 0.00 0.05 0.47 0.00
Sat Flow, veh/h 1781 3554 1585 1781 3554 1585 1781 3554 1585 1781 3554 1585
Grp Volume(v), veh/h 152 539 0 87 470 0 173 417 0 72 159 0
Grp Sat Flow(s),veh/h/ln 1781 1777 1585 1781 1777 1585 1781 1777 1585 1781 1777 1585
Q Serve(g_s), s 6.1 12.8 0.0 3.6 11.4 0.0 4.5 6.1 0.0 1.9 2.3 0.0
Cycle Q Clear(g_c), s 6.1 12.8 0.0 3.6 11.4 0.0 4.5 6.1 0.0 1.9 2.3 0.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 284 737 235 609 749 1745 573 1654
V/C Ratio(X) 0.54 0.73 0.37 0.77 0.23 0.24 0.13 0.10
Avail Cap(c_a), veh/h 507 1473 250 928 789 1745 623 1654
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 27.1 33.3 0.0 28.9 35.6 0.0 10.7 13.2 0.0 11.3 13.5 0.0
Incr Delay (d2), s/veh 1.6 1.4 0.0 1.0 2.2 0.0 0.2 0.3 0.0 0.1 0.1 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.6 5.4 0.0 1.5 4.9 0.0 1.7 2.4 0.0 0.7 0.9 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 28.7 34.7 0.0 29.9 37.8 0.0 10.8 13.5 0.0 11.4 13.6 0.0
LnGrp LOS C C C D B B B B
Approach Vol, veh/h 691 557 590 231
Approach Delay, s/veh 33.4 36.6 12.7 12.9
Approach LOS C D B B

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 8.7 48.7 9.4 23.2 11.0 46.4 12.7 19.9
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 6.7 22.3 5.7 37.3 8.5 20.5 19.5 23.5
Max Q Clear Time (g_c+I1), s 3.9 8.1 5.6 14.8 6.5 4.3 8.1 13.4
Green Ext Time (p_c), s 0.0 2.3 0.0 3.4 0.1 0.8 0.3 2.0

Intersection Summary
HCM 6th Ctrl Delay 26.1
HCM 6th LOS C

Notes
Unsignalized Delay for [NBR, EBR, WBR, SBR] is excluded from calculations of the approach delay and intersection delay.



2025 Background PM Peak Hour Kellar Engineering
6: York St & 74th Ave 05/17/2023

Timings Synchro 11 Report
Sean Kellar, PE, PTOE

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 12 0 2 9 6 730 1 276
Future Volume (vph) 12 0 2 9 6 730 1 276
Turn Type Perm NA Perm NA pm+pt NA pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 22.5 22.5 22.5 9.5 22.5 9.5 22.5
Total Split (s) 23.0 23.0 23.0 23.0 9.5 27.5 9.5 27.5
Total Split (%) 38.3% 38.3% 38.3% 38.3% 15.8% 45.8% 15.8% 45.8%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None None C-Max None C-Max
Act Effct Green (s) 5.9 6.0 50.2 51.8 50.1 51.7
Actuated g/C Ratio 0.10 0.10 0.84 0.86 0.84 0.86
v/c Ratio 0.11 0.07 0.01 0.26 0.00 0.10
Control Delay 0.9 25.0 2.0 3.0 2.0 2.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 0.9 25.0 2.0 3.0 2.0 2.7
LOS A C A A A A
Approach Delay 0.9 25.0 3.0 2.7
Approach LOS A C A A

Intersection Summary
Cycle Length: 60
Actuated Cycle Length: 60
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 55
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.26
Intersection Signal Delay: 3.1 Intersection LOS: A
Intersection Capacity Utilization 31.9% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     6: York St & 74th Ave



2025 Background PM Peak Hour Kellar Engineering
6: York St & 74th Ave 05/17/2023

HCM 6th Signalized Intersection Summary Synchro 11 Report
Sean Kellar, PE, PTOE

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 12 0 16 2 9 0 6 730 2 1 276 3
Future Volume (veh/h) 12 0 16 2 9 0 6 730 2 1 276 3
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 13 0 17 2 10 0 7 793 2 1 300 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 114 0 37 81 65 0 888 2661 7 571 2609 26
Arrive On Green 0.04 0.00 0.04 0.04 0.04 0.00 0.01 0.73 0.73 0.00 0.72 0.72
Sat Flow, veh/h 672 0 878 267 1541 0 1781 3636 9 1781 3605 36
Grp Volume(v), veh/h 30 0 0 12 0 0 7 387 408 1 148 155
Grp Sat Flow(s),veh/h/ln 1550 0 0 1808 0 0 1781 1777 1869 1781 1777 1864
Q Serve(g_s), s 0.7 0.0 0.0 0.0 0.0 0.0 0.1 4.5 4.5 0.0 1.5 1.5
Cycle Q Clear(g_c), s 1.1 0.0 0.0 0.4 0.0 0.0 0.1 4.5 4.5 0.0 1.5 1.5
Prop In Lane 0.43 0.57 0.17 0.00 1.00 0.00 1.00 0.02
Lane Grp Cap(c), veh/h 151 0 0 146 0 0 888 1300 1367 571 1286 1349
V/C Ratio(X) 0.20 0.00 0.00 0.08 0.00 0.00 0.01 0.30 0.30 0.00 0.11 0.12
Avail Cap(c_a), veh/h 551 0 0 617 0 0 1021 1300 1367 717 1286 1349
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 28.0 0.0 0.0 27.7 0.0 0.0 2.2 2.8 2.8 2.4 2.5 2.5
Incr Delay (d2), s/veh 0.6 0.0 0.0 0.2 0.0 0.0 0.0 0.6 0.6 0.0 0.2 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.4 0.0 0.0 0.2 0.0 0.0 0.0 1.0 1.0 0.0 0.3 0.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 28.7 0.0 0.0 28.0 0.0 0.0 2.2 3.3 3.3 2.4 2.7 2.7
LnGrp LOS C A A C A A A A A A A A
Approach Vol, veh/h 30 12 802 304
Approach Delay, s/veh 28.7 28.0 3.3 2.7
Approach LOS C C A A

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 4.6 48.4 7.0 5.1 47.9 7.0
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 5.0 23.0 18.5 5.0 23.0 18.5
Max Q Clear Time (g_c+I1), s 2.0 6.5 3.1 2.1 3.5 2.4
Green Ext Time (p_c), s 0.0 4.6 0.1 0.0 1.6 0.0

Intersection Summary
HCM 6th Ctrl Delay 4.1
HCM 6th LOS A



2025 Short Range Total AM Peak Hour Kellar Engineering
3: York St & Hwy 224 05/17/2023

Timings Synchro 11 Report
Sean Kellar, PE, PTOE

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 220 260 525 143 845 120 91 195 70 110 563 154
Future Volume (vph) 220 260 525 143 845 120 91 195 70 110 563 154
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Detector Phase 7 4 4 3 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 9.5 22.5 22.5 9.5 22.5 22.5 9.5 22.5 22.5 9.5 22.5 22.5
Total Split (s) 18.0 42.0 42.0 10.0 34.0 34.0 10.0 27.4 27.4 10.6 28.0 28.0
Total Split (%) 20.0% 46.7% 46.7% 11.1% 37.8% 37.8% 11.1% 30.4% 30.4% 11.8% 31.1% 31.1%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None C-Max C-Max None C-Max C-Max
Act Effct Green (s) 45.1 35.1 35.1 33.4 27.9 27.9 30.8 24.8 24.8 32.7 27.5 27.5
Actuated g/C Ratio 0.50 0.39 0.39 0.37 0.31 0.31 0.34 0.28 0.28 0.36 0.31 0.31
v/c Ratio 0.71 0.20 0.71 0.35 0.83 0.21 0.36 0.22 0.13 0.27 0.56 0.27
Control Delay 29.3 18.0 15.7 15.5 36.2 2.0 23.0 26.7 0.5 20.7 30.2 4.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 29.3 18.0 15.7 15.5 36.2 2.0 23.0 26.7 0.5 20.7 30.2 4.7
LOS C B B B D A C C A C C A
Approach Delay 19.3 29.8 20.6 24.2
Approach LOS B C C C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.83
Intersection Signal Delay: 24.2 Intersection LOS: C
Intersection Capacity Utilization 71.2% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     3: York St & Hwy 224



2025 Short Range Total AM Peak Hour Kellar Engineering
3: York St & Hwy 224 05/17/2023

HCM 6th Signalized Intersection Summary Synchro 11 Report
Sean Kellar, PE, PTOE

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 220 260 525 143 845 120 91 195 70 110 563 154
Future Volume (veh/h) 220 260 525 143 845 120 91 195 70 110 563 154
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 237 280 0 154 909 0 98 210 0 118 605 0
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 312 1231 508 1050 341 1175 529 1206
Arrive On Green 0.11 0.35 0.00 0.06 0.30 0.00 0.05 0.33 0.00 0.06 0.34 0.00
Sat Flow, veh/h 1781 3554 1585 1781 3554 1585 1781 3554 1585 1781 3554 1585
Grp Volume(v), veh/h 237 280 0 154 909 0 98 210 0 118 605 0
Grp Sat Flow(s),veh/h/ln 1781 1777 1585 1781 1777 1585 1781 1777 1585 1781 1777 1585
Q Serve(g_s), s 7.9 5.0 0.0 5.5 21.8 0.0 3.2 3.8 0.0 3.9 12.2 0.0
Cycle Q Clear(g_c), s 7.9 5.0 0.0 5.5 21.8 0.0 3.2 3.8 0.0 3.9 12.2 0.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 312 1231 508 1050 341 1175 529 1206
V/C Ratio(X) 0.76 0.23 0.30 0.87 0.29 0.18 0.22 0.50
Avail Cap(c_a), veh/h 380 1481 508 1165 355 1175 539 1206
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 21.1 20.9 0.0 20.4 30.0 0.0 18.9 21.4 0.0 17.9 23.7 0.0
Incr Delay (d2), s/veh 7.0 0.1 0.0 0.3 6.5 0.0 0.5 0.3 0.0 0.2 1.5 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.6 2.0 0.0 2.2 9.7 0.0 1.3 1.6 0.0 1.6 5.2 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 28.1 21.0 0.0 20.7 36.6 0.0 19.4 21.8 0.0 18.1 25.2 0.0
LnGrp LOS C C C D B C B C
Approach Vol, veh/h 517 1063 308 723
Approach Delay, s/veh 24.2 34.3 21.0 24.0
Approach LOS C C C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 10.1 34.3 10.0 35.7 9.3 35.1 14.6 31.1
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 6.1 22.9 5.5 37.5 5.5 23.5 13.5 29.5
Max Q Clear Time (g_c+I1), s 5.9 5.8 7.5 7.0 5.2 14.2 9.9 23.8
Green Ext Time (p_c), s 0.0 1.1 0.0 1.7 0.0 2.8 0.2 2.8

Intersection Summary
HCM 6th Ctrl Delay 27.9
HCM 6th LOS C

Notes
Unsignalized Delay for [NBR, EBR, WBR, SBR] is excluded from calculations of the approach delay and intersection delay.



2025 Short Range Total AM Peak Hour Kellar Engineering
6: York St & 74th Ave 05/17/2023

Timings Synchro 11 Report
Sean Kellar, PE, PTOE

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 8 0 164 1 9 319 23 714
Future Volume (vph) 8 0 164 1 9 319 23 714
Turn Type Perm NA Perm NA pm+pt NA pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 22.5 22.5 22.5 9.5 22.5 9.5 22.5
Total Split (s) 23.0 23.0 23.0 23.0 10.0 27.0 10.0 27.0
Total Split (%) 38.3% 38.3% 38.3% 38.3% 16.7% 45.0% 16.7% 45.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None None C-Max None C-Max
Act Effct Green (s) 13.2 13.2 36.9 35.8 36.9 35.8
Actuated g/C Ratio 0.22 0.22 0.62 0.60 0.62 0.60
v/c Ratio 0.05 0.63 0.02 0.17 0.04 0.37
Control Delay 0.2 29.5 5.9 7.5 5.9 8.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 0.2 29.5 5.9 7.5 5.9 8.7
LOS A C A A A A
Approach Delay 0.2 29.5 7.4 8.6
Approach LOS A C A A

Intersection Summary
Cycle Length: 60
Actuated Cycle Length: 60
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 55
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.63
Intersection Signal Delay: 11.0 Intersection LOS: B
Intersection Capacity Utilization 43.8% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     6: York St & 74th Ave



2025 Short Range Total AM Peak Hour Kellar Engineering
6: York St & 74th Ave 05/17/2023

HCM 6th Signalized Intersection Summary Synchro 11 Report
Sean Kellar, PE, PTOE

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 8 0 10 164 1 6 9 319 6 23 714 12
Future Volume (veh/h) 8 0 10 164 1 6 9 319 6 23 714 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 9 0 11 178 1 7 10 347 7 25 776 13
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 183 30 154 340 1 9 479 2082 42 725 2146 36
Arrive On Green 0.16 0.00 0.16 0.16 0.16 0.16 0.01 0.58 0.58 0.03 0.60 0.60
Sat Flow, veh/h 593 182 947 1373 8 54 1781 3563 72 1781 3577 60
Grp Volume(v), veh/h 20 0 0 186 0 0 10 173 181 25 385 404
Grp Sat Flow(s),veh/h/ln 1722 0 0 1434 0 0 1781 1777 1857 1781 1777 1860
Q Serve(g_s), s 0.0 0.0 0.0 6.8 0.0 0.0 0.1 2.7 2.7 0.3 6.6 6.7
Cycle Q Clear(g_c), s 0.6 0.0 0.0 7.4 0.0 0.0 0.1 2.7 2.7 0.3 6.6 6.7
Prop In Lane 0.45 0.55 0.96 0.04 1.00 0.04 1.00 0.03
Lane Grp Cap(c), veh/h 366 0 0 350 0 0 479 1038 1085 725 1066 1116
V/C Ratio(X) 0.05 0.00 0.00 0.53 0.00 0.00 0.02 0.17 0.17 0.03 0.36 0.36
Avail Cap(c_a), veh/h 585 0 0 556 0 0 619 1038 1085 837 1066 1116
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 21.3 0.0 0.0 24.1 0.0 0.0 5.2 5.7 5.7 4.6 6.1 6.1
Incr Delay (d2), s/veh 0.1 0.0 0.0 1.3 0.0 0.0 0.0 0.3 0.3 0.0 1.0 0.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.2 0.0 0.0 2.5 0.0 0.0 0.0 0.9 0.9 0.1 2.1 2.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 21.4 0.0 0.0 25.4 0.0 0.0 5.2 6.1 6.1 4.6 7.1 7.0
LnGrp LOS C A A C A A A A A A A A
Approach Vol, veh/h 20 186 364 814
Approach Delay, s/veh 21.4 25.4 6.1 7.0
Approach LOS C C A A

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 6.2 39.6 14.2 5.3 40.5 14.2
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 5.5 22.5 18.5 5.5 22.5 18.5
Max Q Clear Time (g_c+I1), s 2.3 4.7 2.6 2.1 8.7 9.4
Green Ext Time (p_c), s 0.0 1.9 0.0 0.0 4.2 0.6

Intersection Summary
HCM 6th Ctrl Delay 9.4
HCM 6th LOS A



2025 Short Range Total AM Peak Hour Kellar Engineering
9: York St & Access #3 05/17/2023

HCM 6th TWSC Synchro 11 Report
Sean Kellar, PE, PTOE

Intersection
Int Delay, s/veh 0.1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 0 7 327 77 0 827
Future Vol, veh/h 0 7 327 77 0 827
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 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 8 355 84 0 899
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All - 220 0 0 - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - 6.94 - - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - 3.32 - - - -
Pot Cap-1 Maneuver 0 784 - - 0 -
          Stage 1 0 - - - 0 -
          Stage 2 0 - - - 0 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - 784 - - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

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

Minor Lane/Major Mvmt NBT NBRWBLn1 SBT
Capacity (veh/h) - - 784 -
HCM Lane V/C Ratio - - 0.01 -
HCM Control Delay (s) - - 9.6 -
HCM Lane LOS - - A -
HCM 95th %tile Q(veh) - - 0 -



2025 Short Range Total AM Peak Hour Kellar Engineering
11: York St & Access #2 05/17/2023

HCM 6th TWSC Synchro 11 Report
Sean Kellar, PE, PTOE

Intersection
Int Delay, s/veh 0.1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 0 7 375 160 0 827
Future Vol, veh/h 0 7 375 160 0 827
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 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 8 408 174 0 899
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All - 291 0 0 - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - 6.94 - - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - 3.32 - - - -
Pot Cap-1 Maneuver 0 706 - - 0 -
          Stage 1 0 - - - 0 -
          Stage 2 0 - - - 0 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - 706 - - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

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

Minor Lane/Major Mvmt NBT NBRWBLn1 SBT
Capacity (veh/h) - - 706 -
HCM Lane V/C Ratio - - 0.011 -
HCM Control Delay (s) - - 10.2 -
HCM Lane LOS - - B -
HCM 95th %tile Q(veh) - - 0 -



2025 Short Range Total AM Peak Hour Kellar Engineering
13: Access #4 & 74th Ave 05/17/2023

HCM 6th TWSC Synchro 11 Report
Sean Kellar, PE, PTOE

Intersection
Int Delay, s/veh 7.6

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 9 20 0 10 161 0
Future Vol, veh/h 9 20 0 10 161 0
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 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 10 22 0 11 175 0
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 32 0 32 21
          Stage 1 - - - - 21 -
          Stage 2 - - - - 11 -
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 - - 1580 - 982 1056
          Stage 1 - - - - 1002 -
          Stage 2 - - - - 1012 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1580 - 982 1056
Mov Cap-2 Maneuver - - - - 982 -
          Stage 1 - - - - 1002 -
          Stage 2 - - - - 1012 -
 

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

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 982 - - 1580 -
HCM Lane V/C Ratio 0.178 - - - -
HCM Control Delay (s) 9.5 - - 0 -
HCM Lane LOS A - - A -
HCM 95th %tile Q(veh) 0.6 - - 0 -



2025 Short Range Total AM Peak Hour Kellar Engineering
15: Hwy 224 & Access #1 05/17/2023

HCM 6th TWSC Synchro 11 Report
Sean Kellar, PE, PTOE

Intersection
Int Delay, s/veh 4.9

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 0 440 913 130 0 195
Future Vol, veh/h 0 440 913 130 0 195
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 0 478 992 141 0 212
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All - 0 - 0 - 992
          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 - - - 0 298
          Stage 1 0 - - - 0 -
          Stage 2 0 - - - 0 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - - - - 298
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB SB
HCM Control Delay, s 0 0 42
HCM LOS E
 

Minor Lane/Major Mvmt EBT WBT WBR SBLn1
Capacity (veh/h) - - - 298
HCM Lane V/C Ratio - - - 0.711
HCM Control Delay (s) - - - 42
HCM Lane LOS - - - E
HCM 95th %tile Q(veh) - - - 5



2025 Short Range Total PM Peak Hour Kellar Engineering
3: York St & Hwy 224 05/17/2023

Timings Synchro 11 Report
Sean Kellar, PE, PTOE

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 292 501 212 81 631 206 161 464 174 108 221 113
Future Volume (vph) 292 501 212 81 631 206 161 464 174 108 221 113
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Detector Phase 7 4 4 3 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 9.5 22.5 22.5 9.5 22.5 22.5 9.5 22.5 22.5 9.5 22.5 22.5
Total Split (s) 24.0 41.8 41.8 10.2 28.0 28.0 13.0 26.8 26.8 11.2 25.0 25.0
Total Split (%) 26.7% 46.4% 46.4% 11.3% 31.1% 31.1% 14.4% 29.8% 29.8% 12.4% 27.8% 27.8%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None C-Max C-Max None C-Max C-Max
Act Effct Green (s) 44.2 36.1 36.1 27.9 22.2 22.2 34.6 27.6 27.6 30.7 23.8 23.8
Actuated g/C Ratio 0.49 0.40 0.40 0.31 0.25 0.25 0.38 0.31 0.31 0.34 0.26 0.26
v/c Ratio 0.73 0.38 0.30 0.27 0.78 0.40 0.38 0.46 0.30 0.35 0.25 0.22
Control Delay 27.7 19.9 3.5 15.4 38.4 6.2 21.8 28.9 5.8 22.0 28.3 2.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 27.7 19.9 3.5 15.4 38.4 6.2 21.8 28.9 5.8 22.0 28.3 2.3
LOS C B A B D A C C A C C A
Approach Delay 18.7 29.1 22.4 20.1
Approach LOS B C C C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.78
Intersection Signal Delay: 22.9 Intersection LOS: C
Intersection Capacity Utilization 67.4% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     3: York St & Hwy 224



2025 Short Range Total PM Peak Hour Kellar Engineering
3: York St & Hwy 224 05/17/2023

HCM 6th Signalized Intersection Summary Synchro 11 Report
Sean Kellar, PE, PTOE

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 292 501 212 81 631 206 161 464 174 108 221 113
Future Volume (veh/h) 292 501 212 81 631 206 161 464 174 108 221 113
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 314 539 0 87 678 0 173 499 0 116 238 0
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 390 1168 354 803 558 1272 416 1190
Arrive On Green 0.16 0.33 0.00 0.05 0.23 0.00 0.08 0.36 0.00 0.06 0.33 0.00
Sat Flow, veh/h 1781 3554 1585 1781 3554 1585 1781 3554 1585 1781 3554 1585
Grp Volume(v), veh/h 314 539 0 87 678 0 173 499 0 116 238 0
Grp Sat Flow(s),veh/h/ln 1781 1777 1585 1781 1777 1585 1781 1777 1585 1781 1777 1585
Q Serve(g_s), s 11.5 10.8 0.0 3.3 16.4 0.0 5.6 9.4 0.0 3.8 4.3 0.0
Cycle Q Clear(g_c), s 11.5 10.8 0.0 3.3 16.4 0.0 5.6 9.4 0.0 3.8 4.3 0.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 390 1168 354 803 558 1272 416 1190
V/C Ratio(X) 0.81 0.46 0.25 0.84 0.31 0.39 0.28 0.20
Avail Cap(c_a), veh/h 499 1473 373 928 576 1272 440 1190
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 22.0 23.9 0.0 24.6 33.3 0.0 17.0 21.6 0.0 17.9 21.3 0.0
Incr Delay (d2), s/veh 7.4 0.3 0.0 0.4 6.4 0.0 0.3 0.9 0.0 0.4 0.4 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.2 4.3 0.0 1.4 7.4 0.0 2.3 4.0 0.0 1.6 1.8 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 29.4 24.2 0.0 25.0 39.8 0.0 17.3 22.5 0.0 18.3 21.7 0.0
LnGrp LOS C C C D B C B C
Approach Vol, veh/h 853 765 672 354
Approach Delay, s/veh 26.1 38.1 21.2 20.6
Approach LOS C D C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 10.0 36.7 9.2 34.1 12.1 34.6 18.5 24.8
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 6.7 22.3 5.7 37.3 8.5 20.5 19.5 23.5
Max Q Clear Time (g_c+I1), s 5.8 11.4 5.3 12.8 7.6 6.3 13.5 18.4
Green Ext Time (p_c), s 0.0 2.5 0.0 3.5 0.0 1.2 0.5 1.9

Intersection Summary
HCM 6th Ctrl Delay 27.6
HCM 6th LOS C

Notes
Unsignalized Delay for [NBR, EBR, WBR, SBR] is excluded from calculations of the approach delay and intersection delay.



2025 Short Range Total PM Peak Hour Kellar Engineering
6: York St & 74th Ave 05/17/2023

Timings Synchro 11 Report
Sean Kellar, PE, PTOE

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 12 0 159 9 6 742 20 286
Future Volume (vph) 12 0 159 9 6 742 20 286
Turn Type Perm NA Perm NA pm+pt NA pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 22.5 22.5 22.5 9.5 22.5 9.5 22.5
Total Split (s) 23.0 23.0 23.0 23.0 9.5 27.5 9.5 27.5
Total Split (%) 38.3% 38.3% 38.3% 38.3% 15.8% 45.8% 15.8% 45.8%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None None C-Max None C-Max
Act Effct Green (s) 13.4 13.4 36.7 35.7 36.7 35.7
Actuated g/C Ratio 0.22 0.22 0.61 0.60 0.61 0.60
v/c Ratio 0.07 0.63 0.01 0.38 0.05 0.15
Control Delay 0.4 29.6 5.8 8.7 6.0 7.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 0.4 29.6 5.8 8.7 6.0 7.4
LOS A C A A A A
Approach Delay 0.4 29.6 8.7 7.3
Approach LOS A C A A

Intersection Summary
Cycle Length: 60
Actuated Cycle Length: 60
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 55
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.63
Intersection Signal Delay: 11.1 Intersection LOS: B
Intersection Capacity Utilization 44.4% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     6: York St & 74th Ave



2025 Short Range Total PM Peak Hour Kellar Engineering
6: York St & 74th Ave 05/17/2023

HCM 6th Signalized Intersection Summary Synchro 11 Report
Sean Kellar, PE, PTOE

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 12 0 16 159 9 6 6 742 2 20 286 3
Future Volume (veh/h) 12 0 16 159 9 6 6 742 2 20 286 3
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 13 0 17 173 10 7 7 807 2 22 311 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 178 30 159 332 13 9 738 2129 5 480 2170 21
Arrive On Green 0.16 0.00 0.16 0.16 0.16 0.16 0.01 0.59 0.59 0.03 0.60 0.60
Sat Flow, veh/h 559 184 971 1325 77 54 1781 3637 9 1781 3606 35
Grp Volume(v), veh/h 30 0 0 190 0 0 7 394 415 22 153 161
Grp Sat Flow(s),veh/h/ln 1713 0 0 1455 0 0 1781 1777 1869 1781 1777 1864
Q Serve(g_s), s 0.0 0.0 0.0 6.6 0.0 0.0 0.1 7.1 7.1 0.3 2.3 2.3
Cycle Q Clear(g_c), s 0.9 0.0 0.0 7.5 0.0 0.0 0.1 7.1 7.1 0.3 2.3 2.3
Prop In Lane 0.43 0.57 0.91 0.04 1.00 0.00 1.00 0.02
Lane Grp Cap(c), veh/h 367 0 0 353 0 0 738 1040 1094 480 1069 1122
V/C Ratio(X) 0.08 0.00 0.00 0.54 0.00 0.00 0.01 0.38 0.38 0.05 0.14 0.14
Avail Cap(c_a), veh/h 583 0 0 558 0 0 870 1040 1094 583 1069 1122
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 21.3 0.0 0.0 24.0 0.0 0.0 5.0 6.6 6.6 5.0 5.2 5.2
Incr Delay (d2), s/veh 0.1 0.0 0.0 1.3 0.0 0.0 0.0 1.1 1.0 0.0 0.3 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.3 0.0 0.0 2.5 0.0 0.0 0.0 2.3 2.4 0.1 0.7 0.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 21.4 0.0 0.0 25.3 0.0 0.0 5.0 7.7 7.6 5.1 5.5 5.5
LnGrp LOS C A A C A A A A A A A A
Approach Vol, veh/h 30 190 816 336
Approach Delay, s/veh 21.4 25.3 7.6 5.5
Approach LOS C C A A

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 6.0 39.6 14.3 5.1 40.6 14.3
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 5.0 23.0 18.5 5.0 23.0 18.5
Max Q Clear Time (g_c+I1), s 2.3 9.1 2.9 2.1 4.3 9.5
Green Ext Time (p_c), s 0.0 4.4 0.1 0.0 1.7 0.6

Intersection Summary
HCM 6th Ctrl Delay 9.8
HCM 6th LOS A



2025 Short Range Total PM Peak Hour Kellar Engineering
9: York St & Access #3 05/17/2023

HCM 6th TWSC Synchro 11 Report
Sean Kellar, PE, PTOE

Intersection
Int Delay, s/veh 0.1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 0 6 744 75 0 442
Future Vol, veh/h 0 6 744 75 0 442
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 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 7 809 82 0 480
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All - 446 0 0 - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - 6.94 - - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - 3.32 - - - -
Pot Cap-1 Maneuver 0 560 - - 0 -
          Stage 1 0 - - - 0 -
          Stage 2 0 - - - 0 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - 560 - - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

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

Minor Lane/Major Mvmt NBT NBRWBLn1 SBT
Capacity (veh/h) - - 560 -
HCM Lane V/C Ratio - - 0.012 -
HCM Control Delay (s) - - 11.5 -
HCM Lane LOS - - B -
HCM 95th %tile Q(veh) - - 0 -



2025 Short Range Total PM Peak Hour Kellar Engineering
11: York St & Access #2 05/17/2023

HCM 6th TWSC Synchro 11 Report
Sean Kellar, PE, PTOE

Intersection
Int Delay, s/veh 0.1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 0 6 808 154 0 442
Future Vol, veh/h 0 6 808 154 0 442
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 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 7 878 167 0 480
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All - 523 0 0 - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - 6.94 - - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - 3.32 - - - -
Pot Cap-1 Maneuver 0 499 - - 0 -
          Stage 1 0 - - - 0 -
          Stage 2 0 - - - 0 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - 499 - - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach WB NB SB
HCM Control Delay, s 12.3 0 0
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBT
Capacity (veh/h) - - 499 -
HCM Lane V/C Ratio - - 0.013 -
HCM Control Delay (s) - - 12.3 -
HCM Lane LOS - - B -
HCM 95th %tile Q(veh) - - 0 -



2025 Short Range Total PM Peak Hour Kellar Engineering
13: Access #4 & 74th Ave 05/17/2023

HCM 6th TWSC Synchro 11 Report
Sean Kellar, PE, PTOE

Intersection
Int Delay, s/veh 7.5

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 3 19 0 17 157 0
Future Vol, veh/h 3 19 0 17 157 0
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 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 3 21 0 18 171 0
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 24 0 32 14
          Stage 1 - - - - 14 -
          Stage 2 - - - - 18 -
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 - - 1591 - 982 1066
          Stage 1 - - - - 1009 -
          Stage 2 - - - - 1005 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1591 - 982 1066
Mov Cap-2 Maneuver - - - - 982 -
          Stage 1 - - - - 1009 -
          Stage 2 - - - - 1005 -
 

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

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 982 - - 1591 -
HCM Lane V/C Ratio 0.174 - - - -
HCM Control Delay (s) 9.4 - - 0 -
HCM Lane LOS A - - A -
HCM 95th %tile Q(veh) 0.6 - - 0 -



2025 Short Range Total PM Peak Hour Kellar Engineering
15: Hwy 224 & Access #1 05/17/2023

HCM 6th TWSC Synchro 11 Report
Sean Kellar, PE, PTOE

Intersection
Int Delay, s/veh 2.6

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 0 783 722 130 0 196
Future Vol, veh/h 0 783 722 130 0 196
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 0 851 785 141 0 213
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All - 0 - 0 - 785
          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 - - - 0 393
          Stage 1 0 - - - 0 -
          Stage 2 0 - - - 0 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - - - - 393
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB SB
HCM Control Delay, s 0 0 24.5
HCM LOS C
 

Minor Lane/Major Mvmt EBT WBT WBR SBLn1
Capacity (veh/h) - - - 393
HCM Lane V/C Ratio - - - 0.542
HCM Control Delay (s) - - - 24.5
HCM Lane LOS - - - C
HCM 95th %tile Q(veh) - - - 3.1



2045 Background AM Peak Hour Kellar Engineering
3: York St & Hwy 224 05/17/2023

Timings Synchro 11 Report
Sean Kellar, PE, PTOE

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 110 435 879 240 1095 192 153 197 117 117 817 181
Future Volume (vph) 110 435 879 240 1095 192 153 197 117 117 817 181
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Detector Phase 7 4 4 3 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 9.5 22.5 22.5 9.5 22.5 22.5 9.5 22.5 22.5 9.5 22.5 22.5
Total Split (s) 10.9 50.0 50.0 10.0 49.1 49.1 10.6 29.0 29.0 11.0 29.4 29.4
Total Split (%) 10.9% 50.0% 50.0% 10.0% 49.1% 49.1% 10.6% 29.0% 29.0% 11.0% 29.4% 29.4%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None C-Max C-Max None C-Max C-Max
Act Effct Green (s) 51.9 45.5 45.5 50.1 44.6 44.6 30.6 24.5 24.5 31.4 24.9 24.9
Actuated g/C Ratio 0.52 0.46 0.46 0.50 0.45 0.45 0.31 0.24 0.24 0.31 0.25 0.25
v/c Ratio 0.56 0.28 1.09 0.53 0.73 0.26 0.88 0.24 0.26 0.31 0.98 0.40
Control Delay 21.9 17.7 78.8 18.1 26.1 6.0 70.5 31.2 7.1 25.2 63.2 15.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 21.9 17.7 78.8 18.1 26.1 6.0 70.5 31.2 7.1 25.2 63.2 15.8
LOS C B E B C A E C A C E B
Approach Delay 55.7 22.3 38.1 51.5
Approach LOS E C D D

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.09
Intersection Signal Delay: 41.6 Intersection LOS: D
Intersection Capacity Utilization 101.6% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     3: York St & Hwy 224



2045 Background AM Peak Hour Kellar Engineering
3: York St & Hwy 224 05/17/2023

HCM 6th Signalized Intersection Summary Synchro 11 Report
Sean Kellar, PE, PTOE

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 110 435 879 240 1095 192 153 197 117 117 817 181
Future Volume (veh/h) 110 435 879 240 1095 192 153 197 117 117 817 181
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 116 458 0 253 1153 0 161 207 0 123 860 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 214 1358 442 1352 248 1134 511 1143
Arrive On Green 0.06 0.38 0.00 0.05 0.38 0.00 0.06 0.32 0.00 0.06 0.32 0.00
Sat Flow, veh/h 1781 3554 1585 1781 3554 1585 1781 3554 1585 1781 3554 1585
Grp Volume(v), veh/h 116 458 0 253 1153 0 161 207 0 123 860 0
Grp Sat Flow(s),veh/h/ln 1781 1777 1585 1781 1777 1585 1781 1777 1585 1781 1777 1585
Q Serve(g_s), s 3.9 9.1 0.0 5.5 29.8 0.0 6.1 4.2 0.0 4.6 21.7 0.0
Cycle Q Clear(g_c), s 3.9 9.1 0.0 5.5 29.8 0.0 6.1 4.2 0.0 4.6 21.7 0.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 214 1358 442 1352 248 1134 511 1143
V/C Ratio(X) 0.54 0.34 0.57 0.85 0.65 0.18 0.24 0.75
Avail Cap(c_a), veh/h 226 1617 442 1585 248 1134 513 1143
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 22.7 21.9 0.0 22.5 28.4 0.0 24.3 24.6 0.0 20.6 30.3 0.0
Incr Delay (d2), s/veh 2.3 0.1 0.0 1.8 4.2 0.0 5.8 0.4 0.0 0.2 4.6 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.7 3.7 0.0 2.2 12.6 0.0 2.9 1.8 0.0 1.9 9.8 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 25.1 22.0 0.0 24.3 32.6 0.0 30.1 25.0 0.0 20.8 34.9 0.0
LnGrp LOS C C C C C C C C
Approach Vol, veh/h 574 1406 368 983
Approach Delay, s/veh 22.7 31.1 27.2 33.2
Approach LOS C C C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 10.9 36.4 10.0 42.7 10.6 36.7 10.2 42.5
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 6.5 24.5 5.5 45.5 6.1 24.9 6.4 44.6
Max Q Clear Time (g_c+I1), s 6.6 6.2 7.5 11.1 8.1 23.7 5.9 31.8
Green Ext Time (p_c), s 0.0 1.1 0.0 3.1 0.0 0.7 0.0 6.3

Intersection Summary
HCM 6th Ctrl Delay 29.8
HCM 6th LOS C

Notes
Unsignalized Delay for [NBR, EBR, WBR, SBR] is excluded from calculations of the approach delay and intersection delay.



2045 Background AM Peak Hour Kellar Engineering
6: York St & 74th Ave 05/17/2023

Timings Synchro 11 Report
Sean Kellar, PE, PTOE

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 12 0 3 1 15 460 5 990
Future Volume (vph) 12 0 3 1 15 460 5 990
Turn Type Perm NA Perm NA pm+pt NA pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 22.5 22.5 22.5 9.5 22.5 9.5 22.5
Total Split (s) 22.6 22.6 22.6 22.6 9.6 27.8 9.6 27.8
Total Split (%) 37.7% 37.7% 37.7% 37.7% 16.0% 46.3% 16.0% 46.3%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None None C-Max None C-Max
Act Effct Green (s) 5.7 5.8 50.4 51.9 50.3 51.9
Actuated g/C Ratio 0.10 0.10 0.84 0.86 0.84 0.86
v/c Ratio 0.11 0.02 0.03 0.17 0.01 0.36
Control Delay 0.9 24.8 1.9 2.6 1.8 3.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 0.9 24.8 1.9 2.6 1.8 3.4
LOS A C A A A A
Approach Delay 0.9 24.8 2.6 3.3
Approach LOS A C A A

Intersection Summary
Cycle Length: 60
Actuated Cycle Length: 60
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.36
Intersection Signal Delay: 3.1 Intersection LOS: A
Intersection Capacity Utilization 39.6% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     6: York St & 74th Ave



2045 Background AM Peak Hour Kellar Engineering
6: York St & 74th Ave 05/17/2023

HCM 6th Signalized Intersection Summary Synchro 11 Report
Sean Kellar, PE, PTOE

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 12 0 16 3 1 0 15 460 6 5 990 19
Future Volume (veh/h) 12 0 16 3 1 0 15 460 6 5 990 19
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 13 0 17 3 1 0 16 500 7 5 1076 21
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 110 0 31 150 15 0 462 2627 37 747 2565 50
Arrive On Green 0.04 0.00 0.04 0.04 0.04 0.00 0.02 0.73 0.73 0.01 0.72 0.72
Sat Flow, veh/h 661 0 865 1242 414 0 1781 3588 50 1781 3565 70
Grp Volume(v), veh/h 30 0 0 4 0 0 16 247 260 5 536 561
Grp Sat Flow(s),veh/h/ln 1526 0 0 1656 0 0 1781 1777 1861 1781 1777 1858
Q Serve(g_s), s 1.0 0.0 0.0 0.0 0.0 0.0 0.1 2.6 2.6 0.0 7.3 7.3
Cycle Q Clear(g_c), s 1.1 0.0 0.0 0.1 0.0 0.0 0.1 2.6 2.6 0.0 7.3 7.3
Prop In Lane 0.43 0.57 0.75 0.00 1.00 0.03 1.00 0.04
Lane Grp Cap(c), veh/h 141 0 0 165 0 0 462 1301 1363 747 1278 1337
V/C Ratio(X) 0.21 0.00 0.00 0.02 0.00 0.00 0.03 0.19 0.19 0.01 0.42 0.42
Avail Cap(c_a), veh/h 541 0 0 561 0 0 579 1301 1363 886 1278 1337
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 28.4 0.0 0.0 27.9 0.0 0.0 2.5 2.5 2.5 2.3 3.4 3.4
Incr Delay (d2), s/veh 0.7 0.0 0.0 0.1 0.0 0.0 0.0 0.3 0.3 0.0 1.0 1.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.4 0.0 0.0 0.1 0.0 0.0 0.0 0.6 0.6 0.0 1.7 1.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 29.2 0.0 0.0 28.0 0.0 0.0 2.5 2.8 2.8 2.3 4.4 4.4
LnGrp LOS C A A C A A A A A A A A
Approach Vol, veh/h 30 4 523 1102
Approach Delay, s/veh 29.2 28.0 2.8 4.4
Approach LOS C C A A

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 4.9 48.4 6.7 5.7 47.7 6.7
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 5.1 23.3 18.1 5.1 23.3 18.1
Max Q Clear Time (g_c+I1), s 2.0 4.6 3.1 2.1 9.3 2.1
Green Ext Time (p_c), s 0.0 2.9 0.1 0.0 6.2 0.0

Intersection Summary
HCM 6th Ctrl Delay 4.4
HCM 6th LOS A



2045 Background PM Peak Hour Kellar Engineering
3: York St & Hwy 224 05/17/2023

Timings Synchro 11 Report
Sean Kellar, PE, PTOE

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 236 840 355 135 730 340 270 650 290 112 247 117
Future Volume (vph) 236 840 355 135 730 340 270 650 290 112 247 117
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Detector Phase 7 4 4 3 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 9.5 22.5 22.5 9.5 22.5 22.5 9.5 22.5 22.5 9.5 22.5 22.5
Total Split (s) 24.2 43.5 43.5 14.7 34.0 34.0 16.4 30.2 30.2 11.6 25.4 25.4
Total Split (%) 24.2% 43.5% 43.5% 14.7% 34.0% 34.0% 16.4% 30.2% 30.2% 11.6% 25.4% 25.4%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None C-Max C-Max None C-Max C-Max
Act Effct Green (s) 47.1 33.9 33.9 38.2 28.8 28.8 43.0 31.0 31.0 33.6 25.9 25.9
Actuated g/C Ratio 0.47 0.34 0.34 0.38 0.29 0.29 0.43 0.31 0.31 0.34 0.26 0.26
v/c Ratio 0.73 0.74 0.49 0.55 0.76 0.54 0.58 0.62 0.44 0.44 0.28 0.22
Control Delay 31.2 32.7 6.2 24.0 37.6 9.2 26.7 33.9 6.3 25.8 32.5 0.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 31.2 32.7 6.2 24.0 37.6 9.2 26.7 33.9 6.3 25.8 32.5 0.9
LOS C C A C D A C C A C C A
Approach Delay 25.9 28.0 25.7 23.2
Approach LOS C C C C

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.76
Intersection Signal Delay: 26.1 Intersection LOS: C
Intersection Capacity Utilization 72.4% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     3: York St & Hwy 224



2045 Background PM Peak Hour Kellar Engineering
3: York St & Hwy 224 05/17/2023

HCM 6th Signalized Intersection Summary Synchro 11 Report
Sean Kellar, PE, PTOE

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 236 840 355 135 730 340 270 650 290 112 247 117
Future Volume (veh/h) 236 840 355 135 730 340 270 650 290 112 247 117
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 248 884 0 142 768 0 284 684 0 118 260 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 324 1069 253 910 586 1353 358 1149
Arrive On Green 0.12 0.30 0.00 0.08 0.26 0.00 0.12 0.38 0.00 0.06 0.32 0.00
Sat Flow, veh/h 1781 3554 1585 1781 3554 1585 1781 3554 1585 1781 3554 1585
Grp Volume(v), veh/h 248 884 0 142 768 0 284 684 0 118 260 0
Grp Sat Flow(s),veh/h/ln 1781 1777 1585 1781 1777 1585 1781 1777 1585 1781 1777 1585
Q Serve(g_s), s 9.7 23.2 0.0 5.8 20.5 0.0 10.2 14.8 0.0 4.4 5.3 0.0
Cycle Q Clear(g_c), s 9.7 23.2 0.0 5.8 20.5 0.0 10.2 14.8 0.0 4.4 5.3 0.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 324 1069 253 910 586 1353 358 1149
V/C Ratio(X) 0.76 0.83 0.56 0.84 0.48 0.51 0.33 0.23
Avail Cap(c_a), veh/h 459 1386 297 1048 586 1353 375 1149
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 24.5 32.5 0.0 26.4 35.3 0.0 17.6 23.7 0.0 20.8 24.7 0.0
Incr Delay (d2), s/veh 4.8 3.3 0.0 2.0 5.7 0.0 0.6 1.4 0.0 0.5 0.5 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.3 10.0 0.0 2.5 9.2 0.0 4.1 6.3 0.0 1.8 2.3 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 29.4 35.9 0.0 28.4 41.0 0.0 18.2 25.1 0.0 21.3 25.2 0.0
LnGrp LOS C D C D B C C C
Approach Vol, veh/h 1132 910 968 378
Approach Delay, s/veh 34.5 39.1 23.1 24.0
Approach LOS C D C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 10.6 42.6 12.2 34.6 16.4 36.8 16.7 30.1
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 7.1 25.7 10.2 39.0 11.9 20.9 19.7 29.5
Max Q Clear Time (g_c+I1), s 6.4 16.8 7.8 25.2 12.2 7.3 11.7 22.5
Green Ext Time (p_c), s 0.0 3.1 0.1 4.9 0.0 1.3 0.4 2.8

Intersection Summary
HCM 6th Ctrl Delay 31.3
HCM 6th LOS C

Notes
Unsignalized Delay for [NBR, EBR, WBR, SBR] is excluded from calculations of the approach delay and intersection delay.



2045 Background PM Peak Hour Kellar Engineering
6: York St & 74th Ave 05/17/2023

Timings Synchro 11 Report
Sean Kellar, PE, PTOE

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 19 0 2 9 10 1050 2 460
Future Volume (vph) 19 0 2 9 10 1050 2 460
Turn Type Perm NA Perm NA pm+pt NA pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 22.5 22.5 22.5 9.5 22.5 9.5 22.5
Total Split (s) 22.5 22.5 22.5 22.5 9.5 28.0 9.5 28.0
Total Split (%) 37.5% 37.5% 37.5% 37.5% 15.8% 46.7% 15.8% 46.7%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None None C-Max None C-Max
Act Effct Green (s) 6.0 6.0 48.2 48.8 48.0 48.7
Actuated g/C Ratio 0.10 0.10 0.80 0.81 0.80 0.81
v/c Ratio 0.20 0.07 0.01 0.40 0.00 0.18
Control Delay 2.7 25.0 2.2 4.1 2.0 3.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 2.7 25.0 2.2 4.1 2.0 3.2
LOS A C A A A A
Approach Delay 2.7 25.0 4.1 3.2
Approach LOS A C A A

Intersection Summary
Cycle Length: 60
Actuated Cycle Length: 60
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.40
Intersection Signal Delay: 3.9 Intersection LOS: A
Intersection Capacity Utilization 41.9% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     6: York St & 74th Ave



2045 Background PM Peak Hour Kellar Engineering
6: York St & 74th Ave 05/17/2023

HCM 6th Signalized Intersection Summary Synchro 11 Report
Sean Kellar, PE, PTOE

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 19 0 26 2 9 0 10 1050 2 2 460 5
Future Volume (veh/h) 19 0 26 2 9 0 10 1050 2 2 460 5
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 21 0 28 2 10 0 11 1141 2 2 500 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 120 1 47 82 85 0 736 2617 5 416 2552 26
Arrive On Green 0.05 0.00 0.05 0.05 0.05 0.00 0.01 0.72 0.72 0.00 0.71 0.71
Sat Flow, veh/h 649 11 879 217 1604 0 1781 3640 6 1781 3605 36
Grp Volume(v), veh/h 49 0 0 12 0 0 11 557 586 2 246 259
Grp Sat Flow(s),veh/h/ln 1538 0 0 1822 0 0 1781 1777 1869 1781 1777 1864
Q Serve(g_s), s 1.5 0.0 0.0 0.0 0.0 0.0 0.1 7.7 7.7 0.0 2.8 2.8
Cycle Q Clear(g_c), s 1.8 0.0 0.0 0.4 0.0 0.0 0.1 7.7 7.7 0.0 2.8 2.8
Prop In Lane 0.43 0.57 0.17 0.00 1.00 0.00 1.00 0.02
Lane Grp Cap(c), veh/h 168 0 0 167 0 0 736 1278 1344 416 1258 1319
V/C Ratio(X) 0.29 0.00 0.00 0.07 0.00 0.00 0.01 0.44 0.44 0.00 0.20 0.20
Avail Cap(c_a), veh/h 538 0 0 603 0 0 859 1278 1344 559 1258 1319
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 27.7 0.0 0.0 27.1 0.0 0.0 2.4 3.4 3.4 2.9 3.0 3.0
Incr Delay (d2), s/veh 1.0 0.0 0.0 0.2 0.0 0.0 0.0 1.1 1.0 0.0 0.3 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.7 0.0 0.0 0.2 0.0 0.0 0.0 1.8 1.9 0.0 0.7 0.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 28.7 0.0 0.0 27.2 0.0 0.0 2.4 4.5 4.5 2.9 3.3 3.3
LnGrp LOS C A A C A A A A A A A A
Approach Vol, veh/h 49 12 1154 507
Approach Delay, s/veh 28.7 27.2 4.5 3.3
Approach LOS C C A A

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 4.7 47.6 7.7 5.3 47.0 7.7
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 5.0 23.5 18.0 5.0 23.5 18.0
Max Q Clear Time (g_c+I1), s 2.0 9.7 3.8 2.1 4.8 2.4
Green Ext Time (p_c), s 0.0 6.4 0.1 0.0 2.9 0.0

Intersection Summary
HCM 6th Ctrl Delay 5.0
HCM 6th LOS A



2045 Long Range Total AM Peak Hour Kellar Engineering
3: York St & Hwy 224 05/17/2023

Timings Synchro 11 Report
Sean Kellar, PE, PTOE

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 265 435 879 240 1285 197 153 274 117 157 892 227
Future Volume (vph) 265 435 879 240 1285 197 153 274 117 157 892 227
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Detector Phase 7 4 4 3 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 9.5 22.5 22.5 9.5 22.5 22.5 9.5 22.5 22.5 9.5 22.5 22.5
Total Split (s) 19.4 61.0 61.0 10.2 51.8 51.8 11.8 33.8 33.8 15.0 37.0 37.0
Total Split (%) 16.2% 50.8% 50.8% 8.5% 43.2% 43.2% 9.8% 28.2% 28.2% 12.5% 30.8% 30.8%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None C-Max C-Max None C-Max C-Max
Act Effct Green (s) 66.7 56.5 56.5 53.0 47.3 47.3 36.9 29.6 29.6 42.7 32.5 32.5
Actuated g/C Ratio 0.56 0.47 0.47 0.44 0.39 0.39 0.31 0.25 0.25 0.36 0.27 0.27
v/c Ratio 0.99 0.27 1.06 0.57 0.97 0.29 0.95 0.33 0.25 0.43 0.98 0.45
Control Delay 85.7 19.9 73.4 24.8 54.1 10.0 90.1 38.4 6.1 29.1 64.7 17.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 85.7 19.9 73.4 24.8 54.1 10.0 90.1 38.4 6.1 29.1 64.7 17.2
LOS F B E C D B F D A C E B
Approach Delay 60.7 44.9 46.0 51.9
Approach LOS E D D D

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 110
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.06
Intersection Signal Delay: 51.6 Intersection LOS: D
Intersection Capacity Utilization 103.6% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     3: York St & Hwy 224



2045 Long Range Total AM Peak Hour Kellar Engineering
3: York St & Hwy 224 05/17/2023

HCM 6th Signalized Intersection Summary Synchro 11 Report
Sean Kellar, PE, PTOE

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 265 435 879 240 1285 197 153 274 117 157 892 227
Future Volume (veh/h) 265 435 879 240 1285 197 153 274 117 157 892 227
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 279 458 0 253 1353 0 161 288 0 165 939 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 289 1670 510 1397 174 883 409 966
Arrive On Green 0.12 0.47 0.00 0.05 0.39 0.00 0.06 0.25 0.00 0.06 0.18 0.00
Sat Flow, veh/h 1781 3554 1585 1781 3554 1585 1781 3554 1585 1781 3554 1585
Grp Volume(v), veh/h 279 458 0 253 1353 0 161 288 0 165 939 0
Grp Sat Flow(s),veh/h/ln 1781 1777 1585 1781 1777 1585 1781 1777 1585 1781 1777 1585
Q Serve(g_s), s 14.1 9.4 0.0 5.7 44.8 0.0 7.3 8.0 0.0 8.1 31.5 0.0
Cycle Q Clear(g_c), s 14.1 9.4 0.0 5.7 44.8 0.0 7.3 8.0 0.0 8.1 31.5 0.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 289 1670 510 1397 174 883 409 966
V/C Ratio(X) 0.96 0.27 0.50 0.97 0.93 0.33 0.40 0.97
Avail Cap(c_a), veh/h 289 1673 510 1401 174 883 415 966
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.67 0.67 0.67
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 36.8 19.4 0.0 22.9 35.7 0.0 37.5 36.9 0.0 30.5 48.6 0.0
Incr Delay (d2), s/veh 43.1 0.1 0.0 0.7 17.0 0.0 47.4 1.0 0.0 0.6 23.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 11.6 3.8 0.0 2.1 21.7 0.0 5.8 3.6 0.0 3.7 17.5 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 79.9 19.4 0.0 23.6 52.7 0.0 84.8 37.9 0.0 31.1 71.6 0.0
LnGrp LOS E B C D F D C E
Approach Vol, veh/h 737 1606 449 1104
Approach Delay, s/veh 42.3 48.1 54.7 65.6
Approach LOS D D D E

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 14.6 34.3 10.2 60.9 11.8 37.1 19.4 51.7
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 10.5 29.3 5.7 56.5 7.3 32.5 14.9 47.3
Max Q Clear Time (g_c+I1), s 10.1 10.0 7.7 11.4 9.3 33.5 16.1 46.8
Green Ext Time (p_c), s 0.0 1.7 0.0 3.1 0.0 0.0 0.0 0.4

Intersection Summary
HCM 6th Ctrl Delay 52.7
HCM 6th LOS D

Notes
Unsignalized Delay for [NBR, EBR, WBR, SBR] is excluded from calculations of the approach delay and intersection delay.



2045 Long Range Total AM Peak Hour Kellar Engineering
6: York St & 74th Ave 05/17/2023

Timings Synchro 11 Report
Sean Kellar, PE, PTOE

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 12 0 164 1 15 474 25 1000
Future Volume (vph) 12 0 164 1 15 474 25 1000
Turn Type Perm NA Perm NA pm+pt NA pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 22.5 22.5 22.5 9.5 22.5 9.5 22.5
Total Split (s) 22.6 22.6 22.6 22.6 9.6 27.8 9.6 27.8
Total Split (%) 37.7% 37.7% 37.7% 37.7% 16.0% 46.3% 16.0% 46.3%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None None C-Max None C-Max
Act Effct Green (s) 13.2 13.2 35.9 33.7 36.9 35.9
Actuated g/C Ratio 0.22 0.22 0.60 0.56 0.62 0.60
v/c Ratio 0.07 0.63 0.05 0.26 0.05 0.53
Control Delay 0.4 30.1 5.7 7.6 5.8 10.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 0.4 30.1 5.7 7.6 5.8 10.4
LOS A C A A A B
Approach Delay 0.4 30.1 7.6 10.3
Approach LOS A C A B

Intersection Summary
Cycle Length: 60
Actuated Cycle Length: 60
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.63
Intersection Signal Delay: 11.3 Intersection LOS: B
Intersection Capacity Utilization 51.9% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     6: York St & 74th Ave



2045 Long Range Total AM Peak Hour Kellar Engineering
6: York St & 74th Ave 05/17/2023

HCM 6th Signalized Intersection Summary Synchro 11 Report
Sean Kellar, PE, PTOE

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 12 0 16 164 1 6 15 474 6 25 1000 19
Future Volume (veh/h) 12 0 16 164 1 6 15 474 6 25 1000 19
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 13 0 17 178 1 7 16 515 7 27 1087 21
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 177 30 158 341 1 9 366 2092 28 687 2116 41
Arrive On Green 0.16 0.00 0.16 0.16 0.16 0.16 0.04 1.00 1.00 0.03 0.59 0.59
Sat Flow, veh/h 559 185 974 1378 8 54 1781 3590 49 1781 3566 69
Grp Volume(v), veh/h 30 0 0 186 0 0 16 255 267 27 542 566
Grp Sat Flow(s),veh/h/ln 1719 0 0 1440 0 0 1781 1777 1862 1781 1777 1858
Q Serve(g_s), s 0.0 0.0 0.0 6.5 0.0 0.0 0.2 0.0 0.0 0.4 10.7 10.7
Cycle Q Clear(g_c), s 0.9 0.0 0.0 7.4 0.0 0.0 0.2 0.0 0.0 0.4 10.7 10.7
Prop In Lane 0.43 0.57 0.96 0.04 1.00 0.03 1.00 0.04
Lane Grp Cap(c), veh/h 364 0 0 351 0 0 366 1036 1085 687 1055 1103
V/C Ratio(X) 0.08 0.00 0.00 0.53 0.00 0.00 0.04 0.25 0.25 0.04 0.51 0.51
Avail Cap(c_a), veh/h 574 0 0 547 0 0 483 1036 1085 784 1055 1103
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 21.4 0.0 0.0 24.1 0.0 0.0 5.5 0.0 0.0 4.6 7.1 7.1
Incr Delay (d2), s/veh 0.1 0.0 0.0 1.2 0.0 0.0 0.0 0.6 0.5 0.0 1.8 1.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.3 0.0 0.0 2.5 0.0 0.0 0.1 0.2 0.2 0.1 3.5 3.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 21.5 0.0 0.0 25.3 0.0 0.0 5.6 0.6 0.5 4.6 8.9 8.8
LnGrp LOS C A A C A A A A A A A A
Approach Vol, veh/h 30 186 538 1135
Approach Delay, s/veh 21.5 25.3 0.7 8.8
Approach LOS C C A A

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 6.3 39.5 14.2 5.7 40.1 14.2
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 5.1 23.3 18.1 5.1 23.3 18.1
Max Q Clear Time (g_c+I1), s 2.4 2.0 2.9 2.2 12.7 9.4
Green Ext Time (p_c), s 0.0 3.1 0.1 0.0 5.3 0.6

Intersection Summary
HCM 6th Ctrl Delay 8.3
HCM 6th LOS A



2045 Long Range Total AM Peak Hour Kellar Engineering
9: York St & Access #3 05/17/2023

HCM 6th TWSC Synchro 11 Report
Sean Kellar, PE, PTOE

Intersection
Int Delay, s/veh 0

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 0 7 488 14 0 1276
Future Vol, veh/h 0 7 488 14 0 1276
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 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 8 530 15 0 1387
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All - 273 0 0 - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - 6.94 - - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - 3.32 - - - -
Pot Cap-1 Maneuver 0 725 - - 0 -
          Stage 1 0 - - - 0 -
          Stage 2 0 - - - 0 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - 725 - - - -
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 NBT NBRWBLn1 SBT
Capacity (veh/h) - - 725 -
HCM Lane V/C Ratio - - 0.01 -
HCM Control Delay (s) - - 10 -
HCM Lane LOS - - B -
HCM 95th %tile Q(veh) - - 0 -



2045 Long Range Total AM Peak Hour Kellar Engineering
11: York St & Access #2 05/17/2023

HCM 6th TWSC Synchro 11 Report
Sean Kellar, PE, PTOE

Intersection
Int Delay, s/veh 0

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 0 7 659 77 0 1276
Future Vol, veh/h 0 7 659 77 0 1276
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 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 8 716 84 0 1387
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All - 400 0 0 - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - 6.94 - - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - 3.32 - - - -
Pot Cap-1 Maneuver 0 600 - - 0 -
          Stage 1 0 - - - 0 -
          Stage 2 0 - - - 0 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - 600 - - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

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

Minor Lane/Major Mvmt NBT NBRWBLn1 SBT
Capacity (veh/h) - - 600 -
HCM Lane V/C Ratio - - 0.013 -
HCM Control Delay (s) - - 11.1 -
HCM Lane LOS - - B -
HCM 95th %tile Q(veh) - - 0 -



2045 Long Range Total AM Peak Hour Kellar Engineering
13: Access #4 & 74th Ave 05/17/2023

HCM 6th TWSC Synchro 11 Report
Sean Kellar, PE, PTOE

Intersection
Int Delay, s/veh 7.6

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 11 20 0 10 161 0
Future Vol, veh/h 11 20 0 10 161 0
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 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 12 22 0 11 175 0
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 34 0 34 23
          Stage 1 - - - - 23 -
          Stage 2 - - - - 11 -
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 - - 1578 - 979 1054
          Stage 1 - - - - 1000 -
          Stage 2 - - - - 1012 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1578 - 979 1054
Mov Cap-2 Maneuver - - - - 979 -
          Stage 1 - - - - 1000 -
          Stage 2 - - - - 1012 -
 

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

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 979 - - 1578 -
HCM Lane V/C Ratio 0.179 - - - -
HCM Control Delay (s) 9.5 - - 0 -
HCM Lane LOS A - - A -
HCM 95th %tile Q(veh) 0.6 - - 0 -



2045 Long Range Total AM Peak Hour Kellar Engineering
15: Hwy 224 & Access #1 05/17/2023

HCM 6th TWSC Synchro 11 Report
Sean Kellar, PE, PTOE

Intersection
Int Delay, s/veh 2.4

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 0 709 1227 130 0 115
Future Vol, veh/h 0 709 1227 130 0 115
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 - 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 95 95 95 95 95 97
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 746 1292 137 0 119
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All - 0 - 0 - 1292
          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 - - - 0 199
          Stage 1 0 - - - 0 -
          Stage 2 0 - - - 0 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - - - - 199
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB SB
HCM Control Delay, s 0 0 46.7
HCM LOS E
 

Minor Lane/Major Mvmt EBT WBT WBR SBLn1
Capacity (veh/h) - - - 199
HCM Lane V/C Ratio - - - 0.596
HCM Control Delay (s) - - - 46.7
HCM Lane LOS - - - E
HCM 95th %tile Q(veh) - - - 3.3



2045 Long Range Total PM Peak Hour Kellar Engineering
3: York St & Hwy 224 05/17/2023

Timings Synchro 11 Report
Sean Kellar, PE, PTOE

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 387 840 355 135 924 342 270 726 290 153 320 160
Future Volume (vph) 387 840 355 135 924 342 270 726 290 153 320 160
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Detector Phase 7 4 4 3 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 9.5 22.5 22.5 9.5 22.5 22.5 9.5 22.5 22.5 9.5 22.5 22.5
Total Split (s) 24.2 43.5 43.5 14.7 34.0 34.0 16.4 30.2 30.2 11.6 25.4 25.4
Total Split (%) 24.2% 43.5% 43.5% 14.7% 34.0% 34.0% 16.4% 30.2% 30.2% 11.6% 25.4% 25.4%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None C-Max C-Max None C-Max C-Max
Act Effct Green (s) 53.7 40.2 40.2 38.5 29.5 29.5 37.3 25.7 25.7 28.0 20.9 20.9
Actuated g/C Ratio 0.54 0.40 0.40 0.38 0.30 0.30 0.37 0.26 0.26 0.28 0.21 0.21
v/c Ratio 0.96 0.62 0.45 0.47 0.93 0.57 0.75 0.84 0.50 0.81 0.46 0.34
Control Delay 63.1 26.4 5.5 18.7 50.7 14.8 37.7 45.0 8.6 54.4 36.9 4.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 63.1 26.4 5.5 18.7 50.7 14.8 37.7 45.0 8.6 54.4 36.9 4.0
LOS E C A B D B D D A D D A
Approach Delay 30.7 38.9 35.3 32.8
Approach LOS C D D C

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.96
Intersection Signal Delay: 34.5 Intersection LOS: C
Intersection Capacity Utilization 90.5% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     3: York St & Hwy 224



2045 Long Range Total PM Peak Hour Kellar Engineering
3: York St & Hwy 224 05/17/2023

HCM 6th Signalized Intersection Summary Synchro 11 Report
Sean Kellar, PE, PTOE

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 387 840 355 135 924 342 270 726 290 153 320 160
Future Volume (veh/h) 387 840 355 135 924 342 270 726 290 153 320 160
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 407 884 0 142 973 0 284 764 0 161 337 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 435 1469 342 1038 421 929 240 758
Arrive On Green 0.20 0.41 0.00 0.07 0.29 0.00 0.12 0.26 0.00 0.07 0.21 0.00
Sat Flow, veh/h 1781 3554 1585 1781 3554 1585 1781 3554 1585 1781 3554 1585
Grp Volume(v), veh/h 407 884 0 142 973 0 284 764 0 161 337 0
Grp Sat Flow(s),veh/h/ln 1781 1777 1585 1781 1777 1585 1781 1777 1585 1781 1777 1585
Q Serve(g_s), s 17.5 19.4 0.0 5.5 26.7 0.0 11.9 20.2 0.0 7.1 8.2 0.0
Cycle Q Clear(g_c), s 17.5 19.4 0.0 5.5 26.7 0.0 11.9 20.2 0.0 7.1 8.2 0.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 435 1469 342 1038 421 929 240 758
V/C Ratio(X) 0.94 0.60 0.42 0.94 0.68 0.82 0.67 0.44
Avail Cap(c_a), veh/h 437 1469 391 1048 421 929 240 758
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 27.0 22.9 0.0 22.2 34.5 0.0 26.0 34.7 0.0 29.7 34.2 0.0
Incr Delay (d2), s/veh 27.5 0.7 0.0 0.8 15.1 0.0 4.2 8.1 0.0 7.1 1.9 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 10.2 7.8 0.0 2.3 13.1 0.0 5.6 9.6 0.0 3.5 3.7 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 54.6 23.6 0.0 23.0 49.6 0.0 30.2 42.9 0.0 36.8 36.1 0.0
LnGrp LOS D C C D C D D D
Approach Vol, veh/h 1291 1115 1048 498
Approach Delay, s/veh 33.4 46.2 39.4 36.3
Approach LOS C D D D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 11.6 30.6 11.9 45.8 16.4 25.8 24.1 33.7
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 7.1 25.7 10.2 39.0 11.9 20.9 19.7 29.5
Max Q Clear Time (g_c+I1), s 9.1 22.2 7.5 21.4 13.9 10.2 19.5 28.7
Green Ext Time (p_c), s 0.0 1.7 0.1 5.5 0.0 1.5 0.0 0.5

Intersection Summary
HCM 6th Ctrl Delay 39.0
HCM 6th LOS D

Notes
Unsignalized Delay for [NBR, EBR, WBR, SBR] is excluded from calculations of the approach delay and intersection delay.



2045 Long Range Total PM Peak Hour Kellar Engineering
6: York St & 74th Ave 05/17/2023

Timings Synchro 11 Report
Sean Kellar, PE, PTOE

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 19 0 159 9 10 1062 21 470
Future Volume (vph) 19 0 159 9 10 1062 21 470
Turn Type Perm NA Perm NA pm+pt NA pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 22.5 22.5 22.5 9.5 22.5 9.5 22.5
Total Split (s) 22.5 22.5 22.5 22.5 9.5 28.0 9.5 28.0
Total Split (%) 37.5% 37.5% 37.5% 37.5% 15.8% 46.7% 15.8% 46.7%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None None C-Max None C-Max
Act Effct Green (s) 13.3 13.3 36.8 35.8 36.8 35.8
Actuated g/C Ratio 0.22 0.22 0.61 0.60 0.61 0.60
v/c Ratio 0.12 0.65 0.02 0.55 0.07 0.24
Control Delay 1.1 30.6 5.8 10.9 6.1 7.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 1.1 30.6 5.8 10.9 6.1 7.7
LOS A C A B A A
Approach Delay 1.1 30.6 10.9 7.6
Approach LOS A C B A

Intersection Summary
Cycle Length: 60
Actuated Cycle Length: 60
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.65
Intersection Signal Delay: 11.6 Intersection LOS: B
Intersection Capacity Utilization 53.2% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     6: York St & 74th Ave



2045 Long Range Total PM Peak Hour Kellar Engineering
6: York St & 74th Ave 05/17/2023

HCM 6th Signalized Intersection Summary Synchro 11 Report
Sean Kellar, PE, PTOE

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 19 0 26 159 9 6 10 1062 2 21 470 5
Future Volume (veh/h) 19 0 26 159 9 6 10 1062 2 21 470 5
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 21 0 28 173 10 7 11 1154 2 23 511 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 175 30 160 333 13 9 615 2130 4 358 2156 21
Arrive On Green 0.16 0.00 0.16 0.16 0.16 0.16 0.01 0.59 0.59 0.03 0.60 0.60
Sat Flow, veh/h 548 185 978 1335 77 54 1781 3640 6 1781 3606 35
Grp Volume(v), veh/h 49 0 0 190 0 0 11 563 593 23 252 264
Grp Sat Flow(s),veh/h/ln 1712 0 0 1466 0 0 1781 1777 1869 1781 1777 1864
Q Serve(g_s), s 0.0 0.0 0.0 5.9 0.0 0.0 0.1 11.6 11.6 0.3 4.0 4.0
Cycle Q Clear(g_c), s 1.5 0.0 0.0 7.4 0.0 0.0 0.1 11.6 11.6 0.3 4.0 4.0
Prop In Lane 0.43 0.57 0.91 0.04 1.00 0.00 1.00 0.02
Lane Grp Cap(c), veh/h 365 0 0 354 0 0 615 1040 1094 358 1062 1114
V/C Ratio(X) 0.13 0.00 0.00 0.54 0.00 0.00 0.02 0.54 0.54 0.06 0.24 0.24
Avail Cap(c_a), veh/h 570 0 0 547 0 0 739 1040 1094 459 1062 1114
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 21.6 0.0 0.0 23.9 0.0 0.0 4.9 7.6 7.6 5.7 5.7 5.7
Incr Delay (d2), s/veh 0.2 0.0 0.0 1.3 0.0 0.0 0.0 2.0 1.9 0.1 0.5 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.6 0.0 0.0 2.5 0.0 0.0 0.0 3.9 4.1 0.1 1.3 1.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 21.8 0.0 0.0 25.2 0.0 0.0 4.9 9.6 9.5 5.8 6.2 6.2
LnGrp LOS C A A C A A A A A A A A
Approach Vol, veh/h 49 190 1167 539
Approach Delay, s/veh 21.8 25.2 9.5 6.2
Approach LOS C C A A

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 6.1 39.6 14.3 5.3 40.4 14.3
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 5.0 23.5 18.0 5.0 23.5 18.0
Max Q Clear Time (g_c+I1), s 2.3 13.6 3.5 2.1 6.0 9.4
Green Ext Time (p_c), s 0.0 5.3 0.1 0.0 2.9 0.6

Intersection Summary
HCM 6th Ctrl Delay 10.4
HCM 6th LOS B



2045 Long Range Total PM Peak Hour Kellar Engineering
9: York St & Access #3 05/17/2023

HCM 6th TWSC Synchro 11 Report
Sean Kellar, PE, PTOE

Intersection
Int Delay, s/veh 0

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 0 6 1068 12 0 633
Future Vol, veh/h 0 6 1068 12 0 633
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 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 7 1161 13 0 688
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All - 587 0 0 - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - 6.94 - - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - 3.32 - - - -
Pot Cap-1 Maneuver 0 453 - - 0 -
          Stage 1 0 - - - 0 -
          Stage 2 0 - - - 0 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - 453 - - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

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

Minor Lane/Major Mvmt NBT NBRWBLn1 SBT
Capacity (veh/h) - - 453 -
HCM Lane V/C Ratio - - 0.014 -
HCM Control Delay (s) - - 13.1 -
HCM Lane LOS - - B -
HCM 95th %tile Q(veh) - - 0 -



2045 Long Range Total PM Peak Hour Kellar Engineering
11: York St & Access #2 05/17/2023

HCM 6th TWSC Synchro 11 Report
Sean Kellar, PE, PTOE

Intersection
Int Delay, s/veh 0

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 0 6 1380 75 0 663
Future Vol, veh/h 0 6 1380 75 0 663
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 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 7 1500 82 0 721
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All - 791 0 0 - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - 6.94 - - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - 3.32 - - - -
Pot Cap-1 Maneuver 0 332 - - 0 -
          Stage 1 0 - - - 0 -
          Stage 2 0 - - - 0 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - 332 - - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach WB NB SB
HCM Control Delay, s 16.1 0 0
HCM LOS C
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBT
Capacity (veh/h) - - 332 -
HCM Lane V/C Ratio - - 0.02 -
HCM Control Delay (s) - - 16.1 -
HCM Lane LOS - - C -
HCM 95th %tile Q(veh) - - 0.1 -



2045 Long Range Total PM Peak Hour Kellar Engineering
13: Access #4 & 74th Ave 05/17/2023

HCM 6th TWSC Synchro 11 Report
Sean Kellar, PE, PTOE

Intersection
Int Delay, s/veh 7.5

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 4 19 0 17 157 0
Future Vol, veh/h 4 19 0 17 157 0
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 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 4 21 0 18 171 0
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 25 0 33 15
          Stage 1 - - - - 15 -
          Stage 2 - - - - 18 -
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 - - 1589 - 980 1065
          Stage 1 - - - - 1008 -
          Stage 2 - - - - 1005 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1589 - 980 1065
Mov Cap-2 Maneuver - - - - 980 -
          Stage 1 - - - - 1008 -
          Stage 2 - - - - 1005 -
 

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

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 980 - - 1589 -
HCM Lane V/C Ratio 0.174 - - - -
HCM Control Delay (s) 9.4 - - 0 -
HCM Lane LOS A - - A -
HCM 95th %tile Q(veh) 0.6 - - 0 -



2045 Long Range Total PM Peak Hour Kellar Engineering
15: Hwy 224 & Access #1 05/17/2023

HCM 6th TWSC Synchro 11 Report
Sean Kellar, PE, PTOE

Intersection
Int Delay, s/veh 1.8

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 0 1283 1205 130 0 116
Future Vol, veh/h 0 1283 1205 130 0 116
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 95 95 95 95 95 97
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 1351 1268 137 0 120
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All - 0 - 0 - 1268
          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 - - - 0 206
          Stage 1 0 - - - 0 -
          Stage 2 0 - - - 0 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - - - - 206
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB SB
HCM Control Delay, s 0 0 44.2
HCM LOS E
 

Minor Lane/Major Mvmt EBT WBT WBR SBLn1
Capacity (veh/h) - - - 206
HCM Lane V/C Ratio - - - 0.581
HCM Control Delay (s) - - - 44.2
HCM Lane LOS - - - E
HCM 95th %tile Q(veh) - - - 3.2



 
 
 
 

 
Sean Kellar, PE, PTOE 
Principal Engineer 

 

Education 
B.S., Civil Engineering, Arizona State 
University – Tempe, AZ 

Registration 
Colorado, Professional Engineer (PE) 
Wyoming, Professional Engineer (PE) 
Idaho, Professional Engineer (PE)  
Arizona, Professional Engineer (PE) 
Kansas, Professional Engineer (PE) 
Missouri, Professional Engineer (PE) 
Professional Traffic Operations Engineer 
(PTOE) 

Professional Memberships 
Institute of Transportation Engineers 
(ITE) 

Industry Tenure 
23 Years 

 
Sean’s wide range of 
expertise includes: 
transportation plan- 
ning, traffic modeling 
roadway design, bike 
and pedestrian facili- 
ties, traffic impact 
studies, traffic signal 
warrant analysis, parking studies, corridor planning 
and access management. Sean’s experience in both the 
private and public sectors; passion for safety and ex- 
cellence; and strong communication and collaboration 
skills can bring great value to any project. Prior to 
starting Kellar Engineering, Sean was employed at the 
Missouri Department of Transportation (MoDOT) as 
the District Traffic Engineer for the Kansas City 
District. Sean also worked for the City of Loveland, 
CO for over 10 years as a Senior Civil Engineer 
supervising a division of transportation/traffic 
engineers. While at the City of Loveland, Sean 
managed several capital improvement projects, 
presented several projects to the City Council and 
Planning Commission in public hearings, and managed 
the revisions to the City’s Street Standards. Sean is 
also proficient in Highway Capacity Software, 
Synchro, PT Vissim, Rodel, GIS, and AutoCAD. 

 
 

 
 

WORK EXPERIENCE: 
 
Kellar Engineering, Principal Engineer/President – January 2016 – Present 

Missouri Department of Transportation, District Traffic Engineer, Kansas City District – June 
2015 – January 2016 

City of Loveland, Colorado, Senior Civil Engineer, Public Works Department – February 2005 – 
June 2015 

Kirkham Michael Consulting Engineers, Project Manager - February 2004 – February 2005 

Dibble and Associates Consulting Engineers, Project Engineer – August 1999 – February 2004 



MENDOZA YORK STREET SUBDIVISION
7330 YORK EROSION CONTORL PLAN

IMEG CORP. HAS ADOPTED SAFETY PROCEDURES FOR ITS EMPLOYEES WHO
PROVIDE PROFESSIONAL ENGINEERING AND SURVEYING SERVICES.  A COPY OF
THESE PROCEDURES IS AVAILABLE FROM THE SAFETY OFFICER.  IMEG CORP.
PERSONNEL ARE NOT TRAINED IN CONTRACTOR (CONSTRUCTION) SAFETY AND
COMPLIANCE PROCEDURES.  THE METHODS AND MEANS TO COMPLY WITH
CONSTRUCTION SITE SAFETY ARE THE SOLE RESPONSIBILITY OF THE
CONTRACTOR.

UTILITY NOTE
THE LOCATIONS OF THOSE BURIED AND ABOVE GROUND UTILITIES SHOWN ARE
APPROXIMATE, ARE SHOWN FOR CONTRACTOR INFORMATIONAL USE ONLY, AND
ARE NOT TO BE REFERENCED FOR CONSTRUCTION PURPOSES.  THE IMPLIED
PRESENCE OR ABSENCE OF UTILITIES IS NOT TO BE CONSTRUED BY THE OWNER,
ENGINEER, CONTRACTOR, OR SUBCONTRACTORS TO BE AN ACCURATE AND
COMPLETE REPRESENTATION OF UTILITIES THAT MAY OR MAY NOT EXIST ON THE
CONSTRUCTION SITE.  BURIED AND ABOVE GROUND UTILITY LOCATION,
IDENTIFICATION, AND MARKING ARE THE SOLE RESPONSIBILITY OF THE
CONTRACTOR.  REROUTING, DISCONNECTION, PROTECTION, ETC. OF ANY UTILITY
MUST BE COORDINATED BETWEEN THE CONTRACTOR, UTILITY COMPANY AND
OWNER.  SITE SAFETY, INCLUDING THE AVOIDANCE OF HAZARDS ASSOCIATED
WITH BURIED AND ABOVEGROUND UTILITIES, REMAINS THE SOLE RESPONSIBILITY
OF THE CONTRACTOR.

CONTACTS
ENGINEER
IMEG CORP.
7600 E. ORCHARD ROAD SUITE 250 S
GREENWOOD VILLAGE, CO 80111
RICK ROME P.E.
303-796-6067

ARCHITECT
DEPENBUSCH ARCHITECTURE
6898 S. UNIVERSITY BLVD  #220
CENTENNIAL, CO 80122
LAWRENCE DEPENBUSCH

Know what's below.
before you dig.Call

R

VICINITY MAP
1"=1000'

OWNER/DEVELOPER
RAFAEL MENDOZA
1955 E. 75TH AVE.

DENVER, CO 80229
303-910-5172

PARCEL AA, ROTELLO EXEMPTION FROM SUBDIVISION - AMENDED, PARCEL C, ROTELLO EXEMPTION FROM SUBDIVISION, BEING A
PART OF THE NORTH ONE-HALF OF THE NORTHEAST ONE-QUARTER OF THE SOUTHEAST ONE-QUARTER OF SECTION 35, TOWNSHIP 2

SOUTH, RANGE 68 WEST OF THE 6TH PRINCIPAL MERIDIAN, COUNTY OF ADAMS, STATE OF COLORADO.
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GENERAL NOTES
1. ALL IMPROVEMENTS SHOWN ON THESE ENGINEERING PLANS SHALL COMPLY WITH THE ADAMS COUNTY DESIGN AND

SPECIFICATIONS, LATEST EDITION.

2. UNDERGROUND FACILITIES, STRUCTURES AND UTILITIES HAVE BEEN PLOTTED FROM AVAILABLE SURVEYS, REVIEW
OF EXISTING PUBLIC RECORDS, AND FIELD INVESTIGATION. THEIR LOCATIONS MUST BE CONSIDERED APPROXIMATE
ONLY.  IT IS POSSIBLE THERE MAY BE OTHERS, THE EXISTENCE OF WHICH PRESENTLY NOT KNOWN OR SHOWN. IT IS
THE RESPONSIBILITY OF THE CONTRACTOR TO CONTACT EACH UTILITY COMPANY FOR THE FIELD LOCATION OF
THEIR EXISTING LINES IN OR NEARBY THE CONSTRUCTION AREA PRIOR TO BEGINNING ANY CONSTRUCTION. IT IS
THE CONTRACTOR'S RESPONSIBILITY TO DETERMINE THEIR EXISTENCE AND EXACT LOCATION AND TO AVOID
DAMAGE THERETO.

3. IT SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR TO PROTECT ALL EXISTING UTILITIES AND PAVED STREETS,
INCLUDING ANY NOT SHOWN ON THESE DRAWINGS. THE CONTRACTOR SHALL VERIFY ALL EXISTING UTILITIES PRIOR
TO CONSTRUCTION AND NOTIFY THE ENGINEER IF ANY CONFLICTS WITH THE DRAWINGS OCCUR. ANY DAMAGE TO
EXISTING UTILITIES AND/OR PAVED STREETS CAUSED BY TRENCHING AND GRADING OPERATIONS SHALL BE
REPAIRED AT THE CONTRACTOR'S EXPENSE. EXISTING UTILITY LOCATIONS SHOWN ON THE DRAWINGS ARE
APPROXIMATE.

4. ALL DEBRIS RESULTING FROM CONSTRUCTION OPERATIONS SHALL BE PROPERLY DISPOSED OF OFF-SITE AND IN
ACCORDANCE WITH ALL APPLICABLE LAWS AND REGULATIONS.

5. THE CONTRACTOR SHALL EXERCISE PROPER CAUTION TO PROTECT THE EXISTING IMPROVEMENTS. THE
CONTRACTOR SHALL BE RESPONSIBLE FOR REPAIRING ANY DAMAGE.

GRADING NOTES
1. ALL ELEVATIONS SHOWN ARE TO FLOWLINE FINISHED GRADE OR TOP OF PAVEMENT UNLESS OTHERWISE STATED.

2. PROVIDE POSITIVE DRAINAGE AT ALL TIMES WITHIN THE CONSTRUCTION AREAS, NOT ALLOWING WATER TO POND.
DO NOT ALLOW WATER TO DRAIN OR TO POND ONTO ADJOINING PROPERTY OR PUBLIC RIGHT-OF-WAY.

3. PRIOR TO PLACEMENT OF ANY FILL, THE STRIPPED SITE SHALL BE SCARIFIED TO A DEPTH OF 9 INCHES AND
RE-COMPACTED TO DENSITIES SPECIFIED BELOW.  ANY UNSUITABLE SOILS FOUND AT THIS TIME SHALL BE DRIED
AND RECOMPACTED OR REMOVED IF REQUIRED COMPACTION CANNOT BE OBTAINED.

4. ALL FILL MATERIAL SHALL CONSIST OF APPROVED, SUITABLE SOILS PLACED IN LOOSE LIFTS OF 9 INCHES OR LESS
AND COMPACTED TO AT LEAST 95% OF THE MATERIAL'S MAXIMUM STANDARD PROCTOR DRY DENSITY (ASTM D-698).
THE COMPACTION WILL BE FIELD TESTED BY A SOILS ENGINEERING CONSULTANT REPRESENTING THE OWNER.

5. SOIL AMENDED TO SOIL BELOW SURFACE. THE AMENDED SOIL SHALL BE: EXISTING TOPSOIL 20%, COMPOST MULCH
35%, CLEAN SAND 45%. MIX THOROUGHLY AND CLEAN AND CLEAN UN-COMPACTED. LEAVE 3"-6" HIGH TO ALLOW FOR
NATURAL SETTLING.

6. PROJECT WILL BE COVERED BY A GENERAL PERMIT REGULATING RUNOFF FROM CONSTRUCTION SITES. IT IS THE
CONTRACTOR'S RESPONSIBILITY TO PERFORM THE REQUIRED MONITORING, INSPECTION  AND MAINTENANCE AS
REQUIRED BY THE PERMIT.

7. ALL DISTURBED EMBANKMENTS GREATER THAN 3:1 SLOPES SHALL BE SEEDED ACCORDING TO A RECOMMENDED
SEEDING MIX BY THE LANDSCAPER AND COVERED WITH EROSION CONTROL BLANKETS OR AS DIRECTED BY PLAN
DOCUMENTS.

8. CONTRACTOR SHALL ADHERE TO THE CITY OF [MUNICIPALITY] EROSION AND SEDIMENT CONTROL REGULATIONS
AND THE STATE OF [____] CONSTRUCTION SITE EROSION CONTROL MANUAL.

UTILITY NOTES
1. THE PRIVATE FIREMAIN SHOULD BE PRESSURE TESTED IN ACCORDANCE WITH NFPA 24.

2. ALL GATE VALVES SHALL BE INSTALLED WITH VALVE BOX.

3. UNDERGROUND FACILITIES, STRUCTURES AND UTILITIES HAVE BEEN PLOTTED FROM AVAILABLE SURVEYS, REVIEW
OF EXISTING PUBLIC RECORDS, AND FIELD INVESTIGATION. THEIR LOCATIONS MUST BE CONSIDERED APPROXIMATE
ONLY.  IT IS POSSIBLE THERE MAY BE OTHERS, THE EXISTENCE OF WHICH PRESENTLY NOT KNOWN OR SHOWN. IT IS
THE RESPONSIBILITY OF THE CONTRACTOR TO CONTACT EACH UTILITY COMPANY FOR THE FIELD LOCATION OF
THEIR EXISTING LINES IN OR NEARBY THE CONSTRUCTION AREA PRIOR TO BEGINNING ANY CONSTRUCTION. IT IS
THE CONTRACTOR'S RESPONSIBILITY TO DETERMINE THEIR EXISTENCE AND EXACT LOCATION AND TO AVOID
DAMAGE THERETO.

4. IT SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR TO PROTECT ALL EXISTING UTILITIES AND PAVED STREETS,
INCLUDING ANY NOT SHOWN ON THESE DRAWINGS. THE CONTRACTOR SHALL VERIFY ALL EXISTING UTILITIES PRIOR
TO CONSTRUCTION AND NOTIFY THE ENGINEER IF ANY CONFLICTS WITH THE DRAWINGS OCCUR. ANY DAMAGE TO
EXISTING UTILITIES AND/OR PAVED STREETS CAUSED BY TRENCHING AND GRADING OPERATIONS SHALL BE
REPAIRED AT THE CONTRACTOR'S EXPENSE. EXISTING UTILITY LOCATIONS SHOWN ON THE DRAWINGS ARE
APPROXIMATE.

5. THE CONTRACTOR SHALL EXERCISE PROPER CAUTION TO PROTECT THE EXISTING IMPROVEMENTS. THE
CONTRACTOR SHALL BE RESPONSIBLE FOR REPAIRING ANY DAMAGE.

PERFORMANCE STANDARD NOTES

STORMWATER RUNOFF FROM DISTURBED AREAS MUST FLOW TO AT LEAST ONE (1) CM TO MINIMIZE SEDIMENT IN THE DISCHARGE.
DO NOT ALLOW SEDIMENT TO LEAVE THE SITE. THE BEST WAY TO PREVENT SEDIMENT OR POLLUTANTS FROM ENTERING THE
STORM SEWER SYSTEM IS TO STABILIZE THE SITE AS QUICKLY AS POSSIBLE, PREVENTING EROSION AND STOPPING SEDIMENT RUN
OFF AT ITS SOURCE.

1. PHASE CONSTRUCTION TO MINIMIZE DISTURBED AREAS, INCLUDING DISTURBANCE OF STEEP SLOPES. (I.E. THE ENTIRE
PROJECT SITE SHOULD NOT BE DISTURBED IF CONSTRUCTION WILL ONLY BE OCCURRING IN ONE PARTICULAR SECTION OF THE
SITE).LIMIT SOIL EXPOSURE TO THE SHORTEST POSSIBLE PERIOD OF TIME. PROTECT NATURAL FEATURES AND EXISTING VEGETATION
WHENEVER POSSIBLE. REMOVAL OF EXISTING VEGETATION SHALL BE LIMITED TO THE AREA REQUIRED FOR IMMEDIATE
CONSTRUCTION OPERATIONS. MAINTAIN PRE‐EXISTING VEGETATION (OR EQUIVALENT CMS) FOR AREAS WITHIN 50 HORIZONTAL FT
OF RECEIVING WATERS.
2. SOIL COMPACTION MUST BE MINIMIZED FOR AREAS WHERE INFILTRATION CMS WILL OCCUR OR WHERE FINAL STABILIZATION
WILL BE ACHIEVED THROUGH VEGETATIVE COVER.
3. ALL SOIL IMPORTED TO OR EXPORTED FROM THE SITE SHALL BE PROPERLY COVERED TO PREVENT THE LOSS OF MATERIAL
DURING TRANSPORT.
4. DUST EMISSIONS RESULTING FROM GRADING ACTIVITIES OR WIND SHALL BE CONTROLLED.

5. INSTALL CONSTRUCTION FENCE (ORANGE) TO PROTECT WETLANDS AND OTHER SENSITIVE AREAS AND TO PREVENT ACCESS,
AND TO DELINEATE THE LIMITS OF CONSTRUCTION. DO NOT USE SILT FENCE TO PROTECT WETLANDS SINCE TRENCHING MAY
IMPACT THESE AREAS.
6. CMS INTENDED TO CAPTURE OVERLAND, LOW VELOCITY SHEET FLOW AT A FAIRLY LEVEL GRADE SHALL ONLY BE INSTALLED
ALONG CONTOURS.
7. INSTALL CMS, SUCH AS CHECK DAMS, PERPENDICULAR TO THE CONCENTRATED FLOWS TO REDUCE FLOW VELOCITY.
8. STORM DRAIN INLETS WITHIN AND ADJACENT TO THE CONSTRUCTION SITE MUST BE PROTECTED. ANY PONDING OF
STORMWATER AROUND INLET PROTECTION MUST NOT CAUSE EXCESSIVE FLOODING OR DAMAGE ADJACENT AREAS OR
STRUCTURES.

9. INSTALL VEHICLE TRACKING CONTROL (VTC) TO ENTER/EXIT UNPAVED AREA. DO NOT USE RECYCLED CRUSHED CONCRETE OR
ASPHALT MILLINGS FOR VEHICLE TRACKING PADS.

10. STRAW BALES SHALL NOT BE USED FOR PRIMARY EROSION OR SEDIMENT CONTROL (I.E. STRAW BALES MAY BE USED FOR
REINFORCEMENT BEHIND ANOTHER BMP SUCH AS SILT FENCE).

11. OUTLETS SYSTEMS (SUCH AS SKIMMER OR PERFORATED RISER PIPE) SHALL BE INSTALLED TO WITHDRAW WATER FROM OR
NEAR THE SURFACE LEVEL WHEN DISCHARGING FROM BASINS. WATER CANNOT DRAIN FROM THE BOTTOM OF THE POND.
12. TEMPORARY STABILIZATION MUST BE IMPLEMENTED FOR EARTH DISTURBING ACTIVITIES ON ANY PORTION OF THE SITE
WHERE LAND DISTURBING ACTIVITIES HAVE PERMANENTLY OR TEMPORARILY CEASED (FOR MORE THAN 14 CALENDAR DAYS).
TEMPORARY STABILIZATION METHODS EXAMPLES: TARPS, SOIL TACKIFIER, AND HYDROSEED. TEMPORARY STABILIZATION
REQUIREMENT MAY EXCEED THE 14‐DAY SCHEDULE WHEN EITHER THE FUNCTION OF THE SPECIFIC AREA REQUIRES IT TO REMAIN
DISTURBED, OR, PHYSICAL CHARACTERISTICS OF THE TERRAIN AND CLIMATE PREVENT STABILIZATION AS LONG AS THE
CONSTRAINTS AND ALTERNATIVE SCHEDULE IS DOCUMENTED ON THE SWMP, AND LOCATIONS ARE IDENTIFIED ON THE EC PLAN
(SITE MAP).

13. RUNOFF FROM STOCKPILE AREA MUST BE CONTROLLED. SOILS THAT WILL BE STOCKPILED FOR MORE THAN 30 DAYS SHALL BE
PROTECTED FROM WIND AND WATER EROSION WITHIN 14 DAYS OF STOCKPILE CONSTRUCTION. INSTALL CMS/BMPS 5 FT AWAY
FROM THE TOE OF THE STOCKPILE'S SLOPE.

14. WATER USE TO CLEAN CONCRETE TRUCKS SHALL BE DISCHARGED INTO A CONCRETE WASHOUT AREA (CWA). THE
PREDEFINED CONTAINMENT AREA MUST BE IDENTIFIED WITH A SIGN, AND SHALL ALLOW THE LIQUIDS TO EVAPORATE OR DRY OUT.
CWA DISCHARGES THAT MAY REACH GROUNDWATER MUST FLOW THROUGH SOIL THAT HAS BUFFERING CAPACITY PRIOR TO
REACHING GROUNDWATER. THE CONCRETE WASHOUT LOCATION SHALL BE NOT BE LOCATED IN AN AREA WHERE SHALLOW
GROUNDWATER MAY BE PRESENT AND WOULD RESULT IN BUFFERING CAPACITY NOT BEING ADEQUATE, SUCH AS NEAR NATURAL
DRAINAGES, SPRINGS, OR WETLANDS. IN THIS CASE, A LINER UNDERNEATH IS NEEDED FOR AREAS WITH HIGH GROUNDWATER
LEVELS. CWA SHALL NOT BE PLACED IN LOW AREAS, DITCHES OR ADJACENT TO STATE WATERS. PLACE CWA 50 FT AWAY FROM
STATE WATERS.
15. WASTE, SUCH AS BUILDING MATERIALS, WORKERS TRASH AND CONSTRUCTION DEBRIS, MUST BE PROPERLY MANAGED TO
PREVENT STORMWATER POLLUTION.

16. INSTALL STABILIZED STAGING AREA (SSA) TO STORE MATERIALS, CONSTRUCTION TRAILER, ETC.

17. IF CONDITIONS IN THE FIELD WARRANT ADDITIONAL CMS/BMPS TO THE ONES ORIGINALLY APPROVED ON THE SWMP OR EC
PLAN (CIVIL DRAWING), THE LANDOWNER OR CONTRACTOR SHALL IMPLEMENT MEASURES DETERMINED NECESSARY, AS DIRECTED
BY THE COUNTY.

18. PERMANENT CMS/BMPS FOR SLOPES, CHANNELS, DITCHES, OR DISTURBED LAND AREA SHALL BE PERFORMED IMMEDIATELY
AFTER FINAL GRADING. CONSIDER THE USE EROSION CONTROL BLANKETS ON SLOPES 3:1 OR STEEPER AND AREAS WITH
CONCENTRATED FLOWS SUCH AS SWALES, LONG CHANNELS AND ROADSIDE DITCHES.
19. THE DISCHARGE OF SANITARY WASTE INTO THE STORM SEWER SYSTEM IS PROHIBITED. PORTABLE TOILETS MUST BE
PROVIDED, SECURED AND PLACED ON PERMEABLE SURFACES, AWAY FROM THE CURBSIDE, STORM INLETS AND/OR DRAINAGE
WAYS.

20. REMOVE TEMPORARY CMS/BMPS ONCE FINAL STABILIZATION IS REACHED, UNLESS OTHERWISE AUTHORIZED.

21. FINAL STABILIZATION MUST BE IMPLEMENTED. FINAL STABILIZATION IS REACHED WHEN ALL SOIL DISTURBING ACTIVITIES
HAVE BEEN COMPLETED, AND EITHER A UNIFORM VEGETATIVE COVER HAS BEEN ESTABLISHED WITH AN INDIVIDUAL PLANT
DENSITY OF AT LEAST 70% OF PRE‐DISTURBANCE LEVELS, OR EQUIVALENT PERMANENT ALTERNATIVE METHOD HAS BEEN
IMPLEMENTED.
22. PROVIDE SPILL PREVENTION AND CONTAINMENT MEASURES FOR CONSTRUCTION MATERIALS, WASTE AND FUEL STORAGE
AREAS. BULK  STORAGE  (55  GALLONS  OR  GREATER)  OF  PETROLEUM  PRODUCTS  AND  LIQUID  CHEMICALS  MUST  HAVE
SECONDARY CONTAINMENT, OR EQUIVALENT PROTECTION, IN ORDER TO CONTAIN SPILLS AND TO PREVENT SPILLED MATERIAL
FROM ENTERING STATE WATERS.
23. REPORT SPILLS OR RELEASES OF CHEMICAL, OIL, PETROLEUM PRODUCT, SEWAGE, ETC., WHICH MAY REACH THE STORM
SEWER OR ENTER  STATE  WATERS  WITHIN  24‐HOURS  FROM  TIME  OF  DISCOVERY.  GUIDANCE  AVAILABLE  AT
WWW.CDPHE.STATE.CO.US/EMP/SPILLSANDRELEASED.HTM. STATE OF COLORADO SPILL‐LINE: 1‐877‐518‐5608. ADAMS COUNTY
STORMWATER HOTLINE: 720‐523‐6400; PUBLIC WORKS 303‐453‐8787 AND THE TRI‐COUNTY HEALTH DEPARTMENT AT
303‐220‐9200.

ADAMS COUNTY EROSION CONTROL PLAN GENERAL NOTES

1 ALL CONSTRUCTION PROJECTS, REGARDLESS OF THE SIZE, SHALL INSTALL, MAINTAIN, AND REPAIR STORMWATER POLLUTION
CONTROL MEASURES (CMS) TO EFFECTIVELY MINIMIZE EROSION, SEDIMENT TRANSPORT, AND THE RELEASE OF POLLUTANTS
RELATED TO CONSTRUCTION ACTIVITY. CMS EXAMPLE INCLUDE: SEDIMENT CONTROL LOGS (SCL), SILT FENCE (SF), DIKES/SWALES,
SEDIMENT TRAPS (ST), INLET PROTECTION (IP),  OUTLET  PROTECTION  (OP),  CHECK  DAMS  (CD),  SEDIMENT  BASINS  (SB),
TEMPORARY/PERMANENT  SEEDING  AND  MULCHING  (MU),  SOIL  ROUGHENING,  MAINTAINING  EXISTING  VEGETATION  AND
PROTECTION OF TREES. CMS MUST BE SELECTED, DESIGNED, ADEQUATELY SIZED, INSTALLED AND MAINTAINED IN ACCORDANCE
WITH GOOD ENGINEERING, HYDROLOGIC AND POLLUTION CONTROL PRACTICES. CMS/BMPS INSTALLATION AND MAINTENANCE
DETAILS SHALL CONFORM TO URBAN DRAINAGE FLOOD CONTROL CRITERIA MANUAL VOLUME 3, OR THE COLORADO DEPARTMENT
OF TRANSPORTATION (CDOT) ITEM CODE BOOK. CMS MUST FILTER, SETTLE, CONTAIN OR STRAIN POLLUTANTS FROM
STORMWATER FLOWS IN ORDER TO PREVENT BYPASS OF FLOWS WITHOUT TREATMENT. CMS MUST BE APPROPRIATE TO TREAT
THE RUNOFF FROM THE AMOUNT OF DISTURBED AREA, THE EXPECTED FLOW RATE, DURATION, AND FLOW CONDITIONS (I.E.,
SHEET OR CONCENTRATED FLOW). CMS/BMPS SHALL BE SPECIFIED IN THE SWMP (IF APPLICABLE), AND THE LOCATIONS SHOWN ON
THE EC PLAN.

1) PRIOR TO CONSTRUCTION, PROJECTS DISTURBING 1 OR MORE ACRES OF LAND, OR ANY PROJECT BELONGING TO A COMMON
PLAN OF DEVELOPMENT DISTURB 1 OR MORE ACRES, MUST OBTAIN:

· A GENERAL PERMIT FOR STORMWATER DISCHARGES ASSOCIATED WITH CONSTRUCTION ACTIVITIES, FROM THE COLORADO
DEPARTMENT OF PUBLIC HEALTH AND ENVIRONMENT, AND

· AN ADAMS COUNTY STORMWATER QUALITY PERMIT WITHIN THE UNINCORPORATED ADAMS COUNTY MS4 AREA.

2) PERMITTED PROJECTS SHALL DEVELOP A STORMWATER MANAGEMENT PLAN (SWMP), AKA EROSION AND SEDIMENT
CONTROL PLAN (ESCP), IN COMPLIANCE WITH CDPHE MINIMUM REQUIREMENTS. THE APPROVED SWMP, INCLUDING EROSION
CONTROL (EC) PLAN (SITE MAP), SHALL BE KEPT ON SITE AND UPDATED AT ALL TIMES. THE QUALIFIED STORMWATER MANAGER IS
RESPONSIBLE FOR IMPLEMENTING THE SWMP AND CMS (AKA BMPS) DURING CONSTRUCTION.

3) PERMITTED PROJECTS SHALL PERFORM REGULAR STORMWATER INSPECTIONS EVERY 7 CALENDAR DAYS; OR EVERY 14
CALENDAR DAYS AND WITHIN 24 HOURS AFTER ANY PRECIPITATION OR SNOWMELT EVENT THAT CAUSES SURFACE EROSION.
INSPECTION FREQUENCY CAN BE REDUCED FOR POST‐STORM EVENT INSPECTIONS AT TEMPORARILY IDLE SITES AND ALSO FOR
STORMWATER INSPECTIONS AT COMPLETED SITES WAITING FOR FINAL STABILIZATION. INSPECTION REPORTS MUST IDENTIFY ANY
INCIDENTS OF NON‐COMPLIANCE.

4) TRACKING OF DIRT ONTO PAVED PUBLIC OR PRIVATE PAVED ROADS IS NOT ALLOWED. THE USE OF DIRT RAMPS TO
ENTER/EXIT FROM AN UNPAVED INTO A PAVED AREA IS PROHIBITED. VEHICLE TRACKING CONTROLS SHALL BE IMPLEMENTED,
OTHERWISE ENTRANCE AREA MUST DRAIN THRU A CM TOWARDS THE PRIVATE SITE.

5) TRUCK LOADS OF FILL MATERIAL IMPORTED TO OR CUT MATERIAL EXPORTED FROM THE SITE SHALL BE PROPERLY COVERED
TO PREVENT LOSS OF THE MATERIAL DURING TRANSPORTATION ON PUBLIC ROW. HAUL ROUTES MUST BE PERMITTED BY THE
COUNTY. NO MATERIAL SHALL BE TRANSPORTED TO ANOTHER SITE WITHOUT APPLICABLE PERMITS.

6) CONTROL MEASURES DESIGNED FOR CONCRETE WASHOUT WASTE MUST BE IMPLEMENTED. THIS INCLUDES WASHOUT
WASTE DISCHARGED TO THE GROUND AND WASHOUT WASTE FROM CONCRETE TRUCKS AND MASONRY OPERATIONS.

7) TEMPORARY CMS/BMPS SHALL BE REMOVED AFTER THE SITE HAS REACHED FINAL STABILIZATION.

8) DEWATERING OPERATIONS DISCHARGING OFF‐SITE INTO ANY WATERS CONVEYANCE SYSTEMS INCLUDING WETLANDS,
IRRIGATION DITCHES, CANALS, RIVERS, STREAMS OR STORM SEWER SYSTEMS, REQUIRE A STATE CONSTRUCTION DEWATERING
PERMIT.

9) PERMITTED  PROJECTS  SHALL  KEEP  THE  CDPHE'S  STORMWATER  DISCHARGE  PERMIT,  STORMWATER  MANAGEMENT
PLAN (SWMP) AND INSPECTION LOGS AVAILABLE ON‐SITE THROUGHOUT THE DURATION OF THE PROJECT, AND FOR AN
ADDITIONAL 3 YEARS AFTER PERMIT CLOSE‐OUT.

10) PERMITTED LANDOWNER AND/OR CONTRACTOR SHALL CLOSE THE STATE AND CITY/COUNTY PERMIT ONCE FINAL
STABILIZATION IS REACHED. STORMWATER INSPECTIONS SHALL CONTINUE UNTIL INACTIVATION NOTICE IS FILED WITH CDPHE.

MAINTENANCE  STANDARD NOTES

1. MAINTAIN AND REPAIR CMS ACCORDING TO APPROVED EROSION CONTROL PLAN (CIVIL DRAWING) TO ASSURE THEY
CONTINUE PERFORMING AS ORIGINALLY INTENDED.

2 CMS/BMPS REQUIRING MAINTENANCE OR ADJUSTMENT SHALL BE REPAIRED IMMEDIATELY AFTER OBSERVATION OF THE FAILING
BMP.
3 CMS SHALL BE CLEANED WHEN SEDIMENT LEVELS ACCUMULATE TO HALF THE DESIGN UNLESS OTHERWISE SPECIFIED.

4 SWMP AND EC PLAN SHALL BE CONTINUOUSLY UPDATED TO REFLECT NEW OR REVISED CMS/BMPS DUE TO CHANGES IN DESIGN,
CONSTRUCTION, OPERATION, OR MAINTENANCE, TO ACCURATELY REFLECT THE ACTUAL FIELD CONDITIONS. A NOTATION SHALL BE
MADE IN THE SWMP, INCLUDING DATE OF CHANGES IN THE FIELD, IDENTIFICATION OF THE CMS REMOVED, MODIFIED OR ADDED,
AND THE LOCATIONS OF THOSE CMS. UPDATES MUST BE MADE WITHIN 72‐HOURS FOLLOWING THE CHANGE.

5 MAINTAIN VEHICLE TRACKING CONTROL (VTC), IF SEDIMENT TRACKING OCCURS, CLEAN‐UP IMMEDIATELY. SWEEP BY HAND OR
THE USE STREET SWEEPERS (WITH VACUUM SYSTEM). FLUSHING OFF PAVED SURFACES WITH WATER IS PROHIBITED.

6 CWA MUST BE CLEANED ONCE WASTE ACCUMULATION REACHES ⅔ OF THE WET STORAGE CAPACITY OF THE STRUCTURE. LEGALLY
DISPOSED OF CONCRETE WASTE. DO NOT BURY ON‐SITE.
7 CLEAN‐UP SPILLS IMMEDIATELY AFTER DISCOVERY, OR CONTAIN UNTIL APPROPRIATE CLEANUP METHODS CAN BE EMPLOYED.
FOLLOW MANUFACTURER'S RECOMMENDED METHODS FOR SPILL CLEANUP, ALONG WITH PROPER DISPOSAL METHODS. RECORDS
OF SPILLS, LEAKS, OR OVERFLOWS THAT RESULT IN DISCHARGE OF POLLUTANTS MUST BE DOCUMENTED AND MAINTAINED.

8 REMOVE SEDIMENT FROM STORM SEWER INFRASTRUCTURE (PONDS, STORM PIPES, OUTLETS, INLETS, ROADSIDE DITCHES, ETC.),
AND RESTORE VOLUME CAPACITY UPON COMPLETION OF PROJECT OR PRIOR TO INITIAL ACCEPTANCE OF PUBLIC IMPROVEMENTS
(IF APPLICABLE). DO NOT FLUSH SEDIMENT OFFSITE, CAPTURE ON‐SITE AND DISPOSED OF AT AN APPROVED LOCATION.

THESE  NOTES  ARE  NOT  INTENDED  TO  BE  ALL‐INCLUSIVE,  BUT  TO  HIGHLIGHT  THE  BASIC  STORMWATER  POLLUTION
PREVENTION REQUIREMENTS  FOR  CONSTRUCTION  ACTIVITIES  TO  COMPLY  WITH  CDPS  STORMWATER  CONSTRUCTION  PERMIT
AND  BE  IN CONFORMANCE WITH COUNTY STANDARDS.
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MENDOZA YORK STREET SUBDIVISION
7330 YORK PUBLIC ROAD IMPROVEMENTS

IMEG CORP. HAS ADOPTED SAFETY PROCEDURES FOR ITS EMPLOYEES WHO
PROVIDE PROFESSIONAL ENGINEERING AND SURVEYING SERVICES.  A COPY OF
THESE PROCEDURES IS AVAILABLE FROM THE SAFETY OFFICER.  IMEG CORP.
PERSONNEL ARE NOT TRAINED IN CONTRACTOR (CONSTRUCTION) SAFETY AND
COMPLIANCE PROCEDURES.  THE METHODS AND MEANS TO COMPLY WITH
CONSTRUCTION SITE SAFETY ARE THE SOLE RESPONSIBILITY OF THE
CONTRACTOR.

UTILITY NOTE
THE LOCATIONS OF THOSE BURIED AND ABOVE GROUND UTILITIES SHOWN ARE
APPROXIMATE, ARE SHOWN FOR CONTRACTOR INFORMATIONAL USE ONLY, AND
ARE NOT TO BE REFERENCED FOR CONSTRUCTION PURPOSES.  THE IMPLIED
PRESENCE OR ABSENCE OF UTILITIES IS NOT TO BE CONSTRUED BY THE OWNER,
ENGINEER, CONTRACTOR, OR SUBCONTRACTORS TO BE AN ACCURATE AND
COMPLETE REPRESENTATION OF UTILITIES THAT MAY OR MAY NOT EXIST ON THE
CONSTRUCTION SITE.  BURIED AND ABOVE GROUND UTILITY LOCATION,
IDENTIFICATION, AND MARKING ARE THE SOLE RESPONSIBILITY OF THE
CONTRACTOR.  REROUTING, DISCONNECTION, PROTECTION, ETC. OF ANY UTILITY
MUST BE COORDINATED BETWEEN THE CONTRACTOR, UTILITY COMPANY AND
OWNER.  SITE SAFETY, INCLUDING THE AVOIDANCE OF HAZARDS ASSOCIATED
WITH BURIED AND ABOVEGROUND UTILITIES, REMAINS THE SOLE RESPONSIBILITY
OF THE CONTRACTOR.

CONTACTS
ENGINEER
IMEG CORP.
7600 E. ORCHARD ROAD SUITE 250 S
GREENWOOD VILLAGE, CO 80111
RICK ROME P.E.
303-796-6067

ARCHITECT
DEPENBUSCH ARCHITECTURE
6898 S. UNIVERSITY BLVD  #220
CENTENNIAL, CO 80122
LAWRENCE DEPENBUSCH

Know what's below.
before you dig.Call

R

VICINITY MAP
NOT TO SCALE

OWNER/DEVELOPER
RAFAEL MENDOZA
1955 E. 75TH AVE.

DENVER, CO 80229
303-910-5172

PARCEL AA, ROTELLO EXEMPTION FROM SUBDIVISION - AMENDED, PARCEL C, ROTELLO EXEMPTION FROM SUBDIVISION, BEING A
PART OF THE NORTH ONE-HALF OF THE NORTHEAST ONE-QUARTER OF THE SOUTHEAST ONE-QUARTER OF SECTION 35, TOWNSHIP 2

SOUTH, RANGE 68 WEST OF THE 6TH PRINCIPAL MERIDIAN, COUNTY OF ADAMS, STATE OF COLORADO.
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GENERAL NOTES
1. ALL IMPROVEMENTS SHOWN ON THESE ENGINEERING PLANS SHALL COMPLY WITH THE ADAMS COUNTY DESIGN AND

SPECIFICATIONS, LATEST EDITION.

2. UNDERGROUND FACILITIES, STRUCTURES AND UTILITIES HAVE BEEN PLOTTED FROM AVAILABLE SURVEYS, REVIEW OF EXISTING
PUBLIC RECORDS, AND FIELD INVESTIGATION. THEIR LOCATIONS MUST BE CONSIDERED APPROXIMATE ONLY.  IT IS POSSIBLE
THERE MAY BE OTHERS, THE EXISTENCE OF WHICH PRESENTLY NOT KNOWN OR SHOWN. IT IS THE RESPONSIBILITY OF THE
CONTRACTOR TO CONTACT EACH UTILITY COMPANY FOR THE FIELD LOCATION OF THEIR EXISTING LINES IN OR NEARBY THE
CONSTRUCTION AREA PRIOR TO BEGINNING ANY CONSTRUCTION. IT IS THE CONTRACTOR'S RESPONSIBILITY TO DETERMINE THEIR
EXISTENCE AND EXACT LOCATION AND TO AVOID DAMAGE THERETO.

3. IT SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR TO PROTECT ALL EXISTING UTILITIES AND PAVED STREETS, INCLUDING
ANY NOT SHOWN ON THESE DRAWINGS. THE CONTRACTOR SHALL VERIFY ALL EXISTING UTILITIES PRIOR TO CONSTRUCTION AND
NOTIFY THE ENGINEER IF ANY CONFLICTS WITH THE DRAWINGS OCCUR. ANY DAMAGE TO EXISTING UTILITIES AND/OR PAVED
STREETS CAUSED BY TRENCHING AND GRADING OPERATIONS SHALL BE REPAIRED AT THE CONTRACTOR'S EXPENSE. EXISTING
UTILITY LOCATIONS SHOWN ON THE DRAWINGS ARE APPROXIMATE.

4. ALL DEBRIS RESULTING FROM CONSTRUCTION OPERATIONS SHALL BE PROPERLY DISPOSED OF OFF-SITE AND IN ACCORDANCE
WITH ALL APPLICABLE LAWS AND REGULATIONS.

5. THE CONTRACTOR SHALL EXERCISE PROPER CAUTION TO PROTECT THE EXISTING IMPROVEMENTS. THE CONTRACTOR SHALL BE
RESPONSIBLE FOR REPAIRING ANY DAMAGE.

GRADING NOTES
1. ALL ELEVATIONS SHOWN ARE TO FLOWLINE FINISHED GRADE OR TOP OF PAVEMENT UNLESS OTHERWISE STATED.

2. PROVIDE POSITIVE DRAINAGE AT ALL TIMES WITHIN THE CONSTRUCTION AREAS, NOT ALLOWING WATER TO POND. DO NOT ALLOW
WATER TO DRAIN OR TO POND ONTO ADJOINING PROPERTY OR PUBLIC RIGHT-OF-WAY.

3. PRIOR TO PLACEMENT OF ANY FILL, THE STRIPPED SITE SHALL BE SCARIFIED TO A DEPTH OF 9 INCHES AND RE-COMPACTED TO
DENSITIES SPECIFIED BELOW.  ANY UNSUITABLE SOILS FOUND AT THIS TIME SHALL BE DRIED AND RECOMPACTED OR REMOVED IF
REQUIRED COMPACTION CANNOT BE OBTAINED.

4. ALL FILL MATERIAL SHALL CONSIST OF APPROVED, SUITABLE SOILS PLACED IN LOOSE LIFTS OF 9 INCHES OR LESS AND COMPACTED TO
AT LEAST 95% OF THE MATERIAL'S MAXIMUM STANDARD PROCTOR DRY DENSITY (ASTM D-698). THE COMPACTION WILL BE FIELD
TESTED BY A SOILS ENGINEERING CONSULTANT REPRESENTING THE OWNER.

5. SOIL AMENDED TO SOIL BELOW SURFACE. THE AMENDED SOIL SHALL BE: EXISTING TOPSOIL 20%, COMPOST MULCH 35%, CLEAN SAND
45%. MIX THOROUGHLY AND CLEAN AND CLEAN UN-COMPACTED. LEAVE 3"-6" HIGH TO ALLOW FOR NATURAL SETTLING.

6. PROJECT WILL BE COVERED BY A GENERAL PERMIT REGULATING RUNOFF FROM CONSTRUCTION SITES. IT IS THE CONTRACTOR'S
RESPONSIBILITY TO PERFORM THE REQUIRED MONITORING, INSPECTION  AND MAINTENANCE AS REQUIRED BY THE PERMIT.

7. ALL DISTURBED EMBANKMENTS GREATER THAN 3:1 SLOPES SHALL BE SEEDED ACCORDING TO A RECOMMENDED SEEDING MIX BY THE
LANDSCAPER AND COVERED WITH EROSION CONTROL BLANKETS OR AS DIRECTED BY PLAN DOCUMENTS.

8. CONTRACTOR SHALL ADHERE TO THE ADAMS COUNTY EROSION AND SEDIMENT CONTROL REGULATIONS AND THE STATE OF
COLORADO NPDES REQUIREMENTS.

UTILITY NOTES
1. THE PRIVATE FIREMAIN SHOULD BE PRESSURE TESTED IN ACCORDANCE WITH NFPA 24.

2. ALL GATE VALVES SHALL BE INSTALLED WITH VALVE BOX.

3. UNDERGROUND FACILITIES, STRUCTURES AND UTILITIES HAVE BEEN PLOTTED FROM AVAILABLE SURVEYS, REVIEW OF EXISTING PUBLIC
RECORDS, AND FIELD INVESTIGATION. THEIR LOCATIONS MUST BE CONSIDERED APPROXIMATE ONLY.  IT IS POSSIBLE THERE MAY BE
OTHERS, THE EXISTENCE OF WHICH PRESENTLY NOT KNOWN OR SHOWN. IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO CONTACT
EACH UTILITY COMPANY FOR THE FIELD LOCATION OF THEIR EXISTING LINES IN OR NEARBY THE CONSTRUCTION AREA PRIOR TO
BEGINNING ANY CONSTRUCTION. IT IS THE CONTRACTOR'S RESPONSIBILITY TO DETERMINE THEIR EXISTENCE AND EXACT LOCATION AND
TO AVOID DAMAGE THERETO.

4. IT SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR TO PROTECT ALL EXISTING UTILITIES AND PAVED STREETS, INCLUDING ANY NOT
SHOWN ON THESE DRAWINGS. THE CONTRACTOR SHALL VERIFY ALL EXISTING UTILITIES PRIOR TO CONSTRUCTION AND NOTIFY THE
ENGINEER IF ANY CONFLICTS WITH THE DRAWINGS OCCUR. ANY DAMAGE TO EXISTING UTILITIES AND/OR PAVED STREETS CAUSED BY
TRENCHING AND GRADING OPERATIONS SHALL BE REPAIRED AT THE CONTRACTOR'S EXPENSE. EXISTING UTILITY LOCATIONS SHOWN ON
THE DRAWINGS ARE APPROXIMATE.

5. THE CONTRACTOR SHALL EXERCISE PROPER CAUTION TO PROTECT THE EXISTING IMPROVEMENTS. THE CONTRACTOR SHALL BE
RESPONSIBLE FOR REPAIRING ANY DAMAGE.

PERFORMANCE STANDARD NOTES

STORMWATER RUNOFF FROM DISTURBED AREAS MUST FLOW TO AT LEAST ONE (1) CM TO MINIMIZE SEDIMENT IN THE DISCHARGE. DO NOT ALLOW
SEDIMENT TO LEAVE THE SITE. THE BEST WAY TO PREVENT SEDIMENT OR POLLUTANTS FROM ENTERING THE STORM SEWER SYSTEM IS TO STABILIZE
THE SITE AS QUICKLY AS POSSIBLE, PREVENTING EROSION AND STOPPING SEDIMENT RUN OFF AT ITS SOURCE.

1. PHASE CONSTRUCTION TO MINIMIZE DISTURBED AREAS, INCLUDING DISTURBANCE OF STEEP SLOPES. (I.E. THE ENTIRE PROJECT SITE SHOULD NOT
BE DISTURBED IF CONSTRUCTION WILL ONLY BE OCCURRING IN ONE PARTICULAR SECTION OF THE SITE).LIMIT SOIL EXPOSURE TO THE SHORTEST
POSSIBLE PERIOD OF TIME. PROTECT NATURAL FEATURES AND EXISTING VEGETATION WHENEVER POSSIBLE. REMOVAL OF EXISTING VEGETATION
SHALL BE LIMITED TO THE AREA REQUIRED FOR IMMEDIATE CONSTRUCTION OPERATIONS. MAINTAIN PRE‐EXISTING VEGETATION (OR EQUIVALENT
CMS) FOR AREAS WITHIN 50 HORIZONTAL FT OF RECEIVING WATERS.

2. SOIL COMPACTION MUST BE MINIMIZED FOR AREAS WHERE INFILTRATION CMS WILL OCCUR OR WHERE FINAL STABILIZATION WILL BE ACHIEVED
THROUGH VEGETATIVE COVER.

3. ALL SOIL IMPORTED TO OR EXPORTED FROM THE SITE SHALL BE PROPERLY COVERED TO PREVENT THE LOSS OF MATERIAL DURING TRANSPORT.
4. DUST EMISSIONS RESULTING FROM GRADING ACTIVITIES OR WIND SHALL BE CONTROLLED.

5. INSTALL CONSTRUCTION FENCE (ORANGE) TO PROTECT WETLANDS AND OTHER SENSITIVE AREAS AND TO PREVENT ACCESS, AND TO DELINEATE
THE LIMITS OF CONSTRUCTION. DO NOT USE SILT FENCE TO PROTECT WETLANDS SINCE TRENCHING MAY IMPACT THESE AREAS.

6. CMS INTENDED TO CAPTURE OVERLAND, LOW VELOCITY SHEET FLOW AT A FAIRLY LEVEL GRADE SHALL ONLY BE INSTALLED ALONG CONTOURS.
7. INSTALL CMS, SUCH AS CHECK DAMS, PERPENDICULAR TO THE CONCENTRATED FLOWS TO REDUCE FLOW VELOCITY.
8. STORM DRAIN INLETS WITHIN AND ADJACENT TO THE CONSTRUCTION SITE MUST BE PROTECTED. ANY PONDING OF STORMWATER AROUND INLET

PROTECTION MUST NOT CAUSE EXCESSIVE FLOODING OR DAMAGE ADJACENT AREAS OR STRUCTURES.

9. INSTALL VEHICLE TRACKING CONTROL (VTC) TO ENTER/EXIT UNPAVED AREA. DO NOT USE RECYCLED CRUSHED CONCRETE OR ASPHALT MILLINGS
FOR VEHICLE TRACKING PADS.

10. STRAW BALES SHALL NOT BE USED FOR PRIMARY EROSION OR SEDIMENT CONTROL (I.E. STRAW BALES MAY BE USED FOR REINFORCEMENT
BEHIND ANOTHER BMP SUCH AS SILT FENCE).

11. OUTLETS SYSTEMS (SUCH AS SKIMMER OR PERFORATED RISER PIPE) SHALL BE INSTALLED TO WITHDRAW WATER FROM OR NEAR THE SURFACE
LEVEL WHEN DISCHARGING FROM BASINS. WATER CANNOT DRAIN FROM THE BOTTOM OF THE POND.

12. TEMPORARY STABILIZATION MUST BE IMPLEMENTED FOR EARTH DISTURBING ACTIVITIES ON ANY PORTION OF THE SITE WHERE LAND DISTURBING
ACTIVITIES HAVE PERMANENTLY OR TEMPORARILY CEASED (FOR MORE THAN 14 CALENDAR DAYS). TEMPORARY STABILIZATION METHODS
EXAMPLES: TARPS, SOIL TACKIFIER, AND HYDROSEED. TEMPORARY STABILIZATION REQUIREMENT MAY EXCEED THE 14‐DAY SCHEDULE WHEN
EITHER THE FUNCTION OF THE SPECIFIC AREA REQUIRES IT TO REMAIN DISTURBED, OR, PHYSICAL CHARACTERISTICS OF THE TERRAIN AND
CLIMATE PREVENT STABILIZATION AS LONG AS THE CONSTRAINTS AND ALTERNATIVE SCHEDULE IS DOCUMENTED ON THE SWMP, AND LOCATIONS
ARE IDENTIFIED ON THE EC PLAN (SITE MAP).

13. RUNOFF FROM STOCKPILE AREA MUST BE CONTROLLED. SOILS THAT WILL BE STOCKPILED FOR MORE THAN 30 DAYS SHALL BE PROTECTED FROM
WIND AND WATER EROSION WITHIN 14 DAYS OF STOCKPILE CONSTRUCTION. INSTALL CMS/BMPS 5 FT AWAY FROM THE TOE OF THE STOCKPILE'S
SLOPE.

14. WATER USE TO CLEAN CONCRETE TRUCKS SHALL BE DISCHARGED INTO A CONCRETE WASHOUT AREA (CWA). THE PREDEFINED CONTAINMENT
AREA MUST BE IDENTIFIED WITH A SIGN, AND SHALL ALLOW THE LIQUIDS TO EVAPORATE OR DRY OUT. CWA DISCHARGES THAT MAY REACH
GROUNDWATER MUST FLOW THROUGH SOIL THAT HAS BUFFERING CAPACITY PRIOR TO REACHING GROUNDWATER. THE CONCRETE WASHOUT
LOCATION SHALL BE NOT BE LOCATED IN AN AREA WHERE SHALLOW GROUNDWATER MAY BE PRESENT AND WOULD RESULT IN BUFFERING
CAPACITY NOT BEING ADEQUATE, SUCH AS NEAR NATURAL DRAINAGES, SPRINGS, OR WETLANDS. IN THIS CASE, A LINER UNDERNEATH IS NEEDED
FOR AREAS WITH HIGH GROUNDWATER LEVELS. CWA SHALL NOT BE PLACED IN LOW AREAS, DITCHES OR ADJACENT TO STATE WATERS. PLACE
CWA 50 FT AWAY FROM STATE WATERS.

15. WASTE, SUCH AS BUILDING MATERIALS, WORKERS TRASH AND CONSTRUCTION DEBRIS, MUST BE PROPERLY MANAGED TO PREVENT
STORMWATER POLLUTION.

16. INSTALL STABILIZED STAGING AREA (SSA) TO STORE MATERIALS, CONSTRUCTION TRAILER, ETC.

17. IF CONDITIONS IN THE FIELD WARRANT ADDITIONAL CMS/BMPS TO THE ONES ORIGINALLY APPROVED ON THE SWMP OR EC PLAN (CIVIL
DRAWING), THE LANDOWNER OR CONTRACTOR SHALL IMPLEMENT MEASURES DETERMINED NECESSARY, AS DIRECTED BY THE COUNTY.

18. PERMANENT CMS/BMPS FOR SLOPES, CHANNELS, DITCHES, OR DISTURBED LAND AREA SHALL BE PERFORMED IMMEDIATELY AFTER FINAL
GRADING. CONSIDER THE USE EROSION CONTROL BLANKETS ON SLOPES 3:1 OR STEEPER AND AREAS WITH CONCENTRATED FLOWS SUCH AS
SWALES, LONG CHANNELS AND ROADSIDE DITCHES.

19. THE DISCHARGE OF SANITARY WASTE INTO THE STORM SEWER SYSTEM IS PROHIBITED. PORTABLE TOILETS MUST BE PROVIDED, SECURED AND
PLACED ON PERMEABLE SURFACES, AWAY FROM THE CURBSIDE, STORM INLETS AND/OR DRAINAGE WAYS.

20. REMOVE TEMPORARY CMS/BMPS ONCE FINAL STABILIZATION IS REACHED, UNLESS OTHERWISE AUTHORIZED.

21. FINAL STABILIZATION MUST BE IMPLEMENTED. FINAL STABILIZATION IS REACHED WHEN ALL SOIL DISTURBING ACTIVITIES HAVE BEEN COMPLETED,
AND EITHER A UNIFORM VEGETATIVE COVER HAS BEEN ESTABLISHED WITH AN INDIVIDUAL PLANT DENSITY OF AT LEAST 70% OF
PRE‐DISTURBANCE LEVELS, OR EQUIVALENT PERMANENT ALTERNATIVE METHOD HAS BEEN IMPLEMENTED.

22. PROVIDE SPILL PREVENTION AND CONTAINMENT MEASURES FOR CONSTRUCTION MATERIALS, WASTE AND FUEL STORAGE AREAS. BULK  STORAGE
(55  GALLONS  OR  GREATER)  OF  PETROLEUM  PRODUCTS  AND  LIQUID  CHEMICALS  MUST  HAVE  SECONDARY CONTAINMENT, OR EQUIVALENT
PROTECTION, IN ORDER TO CONTAIN SPILLS AND TO PREVENT SPILLED MATERIAL FROM ENTERING STATE WATERS.

23. REPORT SPILLS OR RELEASES OF CHEMICAL, OIL, PETROLEUM PRODUCT, SEWAGE, ETC., WHICH MAY REACH THE STORM SEWER OR ENTER  STATE
WATERS  WITHIN  24‐HOURS  FROM  TIME  OF  DISCOVERY.  GUIDANCE  AVAILABLE  AT
WWW.CDPHE.STATE.CO.US/EMP/SPILLSANDRELEASED.HTM. STATE OF COLORADO SPILL‐LINE: 1‐877‐518‐5608. ADAMS COUNTY STORMWATER
HOTLINE: 720‐523‐6400; PUBLIC WORKS 303‐453‐8787 AND THE TRI‐COUNTY HEALTH DEPARTMENT AT 303‐220‐9200.

MAINTENANCE  STANDARD NOTES

1. MAINTAIN AND REPAIR CMS ACCORDING TO APPROVED EROSION CONTROL PLAN (CIVIL DRAWING) TO ASSURE THEY CONTINUE PERFORMING AS
ORIGINALLY INTENDED.

2. CMS/BMPS REQUIRING MAINTENANCE OR ADJUSTMENT SHALL BE REPAIRED IMMEDIATELY AFTER OBSERVATION OF THE FAILING BMP.

3. CMS SHALL BE CLEANED WHEN SEDIMENT LEVELS ACCUMULATE TO HALF THE DESIGN UNLESS OTHERWISE SPECIFIED.

4. SWMP AND EC PLAN SHALL BE CONTINUOUSLY UPDATED TO REFLECT NEW OR REVISED CMS/BMPS DUE TO CHANGES IN DESIGN, CONSTRUCTION,
OPERATION, OR MAINTENANCE, TO ACCURATELY REFLECT THE ACTUAL FIELD CONDITIONS. A NOTATION SHALL BE MADE IN THE SWMP,
INCLUDING DATE OF CHANGES IN THE FIELD, IDENTIFICATION OF THE CMS REMOVED, MODIFIED OR ADDED, AND THE LOCATIONS OF THOSE CMS.
UPDATES MUST BE MADE WITHIN 72‐HOURS FOLLOWING THE CHANGE.

5. MAINTAIN VEHICLE TRACKING CONTROL (VTC), IF SEDIMENT TRACKING OCCURS, CLEAN‐UP IMMEDIATELY. SWEEP BY HAND OR THE USE STREET
SWEEPERS (WITH VACUUM SYSTEM). FLUSHING OFF PAVED SURFACES WITH WATER IS PROHIBITED.

6. CWA MUST BE CLEANED ONCE WASTE ACCUMULATION REACHES ⅔ OF THE WET STORAGE CAPACITY OF THE STRUCTURE. LEGALLY DISPOSED OF
CONCRETE WASTE. DO NOT BURY ON‐SITE.

7. CLEAN‐UP SPILLS IMMEDIATELY AFTER DISCOVERY, OR CONTAIN UNTIL APPROPRIATE CLEANUP METHODS CAN BE EMPLOYED. FOLLOW
MANUFACTURER'S RECOMMENDED METHODS FOR SPILL CLEANUP, ALONG WITH PROPER DISPOSAL METHODS. RECORDS OF SPILLS, LEAKS, OR
OVERFLOWS THAT RESULT IN DISCHARGE OF POLLUTANTS MUST BE DOCUMENTED AND MAINTAINED.

8. REMOVE SEDIMENT FROM STORM SEWER INFRASTRUCTURE (PONDS, STORM PIPES, OUTLETS, INLETS, ROADSIDE DITCHES, ETC.), AND RESTORE
VOLUME CAPACITY UPON COMPLETION OF PROJECT OR PRIOR TO INITIAL ACCEPTANCE OF PUBLIC IMPROVEMENTS (IF APPLICABLE). DO NOT
FLUSH SEDIMENT OFFSITE, CAPTURE ON‐SITE AND DISPOSED OF AT AN APPROVED LOCATION.

9. THESE  NOTES  ARE  NOT  INTENDED  TO  BE  ALL‐INCLUSIVE,  BUT  TO  HIGHLIGHT  THE  BASIC  STORMWATER  POLLUTION  PREVENTION
REQUIREMENTS  FOR  CONSTRUCTION  ACTIVITIES  TO  COMPLY  WITH  CDPS  STORMWATER  CONSTRUCTION  PERMIT  AND  BE  IN
CONFORMANCE WITH COUNTY STANDARDS.

ADAMS COUNTY EROSION CONTROL PLAN GENERAL NOTES

1. ALL CONSTRUCTION PROJECTS, REGARDLESS OF THE SIZE, SHALL INSTALL, MAINTAIN, AND REPAIR STORMWATER POLLUTION CONTROL MEASURES
(CMS) TO EFFECTIVELY MINIMIZE EROSION, SEDIMENT TRANSPORT, AND THE RELEASE OF POLLUTANTS RELATED TO CONSTRUCTION ACTIVITY. CMS
EXAMPLE INCLUDE: SEDIMENT CONTROL LOGS (SCL), SILT FENCE (SF), DIKES/SWALES, SEDIMENT TRAPS (ST), INLET PROTECTION (IP),  OUTLET
PROTECTION  (OP),  CHECK  DAMS  (CD),  SEDIMENT  BASINS  (SB), TEMPORARY/PERMANENT  SEEDING  AND  MULCHING  (MU),  SOIL  ROUGHENING,
MAINTAINING  EXISTING  VEGETATION  AND PROTECTION OF TREES. CMS MUST BE SELECTED, DESIGNED, ADEQUATELY SIZED, INSTALLED AND
MAINTAINED IN ACCORDANCE WITH GOOD ENGINEERING, HYDROLOGIC AND POLLUTION CONTROL PRACTICES. CMS/BMPS INSTALLATION AND
MAINTENANCE DETAILS SHALL CONFORM TO URBAN DRAINAGE FLOOD CONTROL CRITERIA MANUAL VOLUME 3, OR THE COLORADO DEPARTMENT OF
TRANSPORTATION (CDOT) ITEM CODE BOOK. CMS MUST FILTER, SETTLE, CONTAIN OR STRAIN POLLUTANTS FROM STORMWATER FLOWS IN ORDER TO
PREVENT BYPASS OF FLOWS WITHOUT TREATMENT. CMS MUST BE APPROPRIATE TO TREAT THE RUNOFF FROM THE AMOUNT OF DISTURBED AREA,
THE EXPECTED FLOW RATE, DURATION, AND FLOW CONDITIONS (I.E., SHEET OR CONCENTRATED FLOW). CMS/BMPS SHALL BE SPECIFIED IN THE SWMP
(IF APPLICABLE), AND THE LOCATIONS SHOWN ON THE EC PLAN.

2. PRIOR TO CONSTRUCTION, PROJECTS DISTURBING 1 OR MORE ACRES OF LAND, OR ANY PROJECT BELONGING TO A COMMON PLAN OF DEVELOPMENT
DISTURB 1 OR MORE ACRES, MUST OBTAIN:

3. A GENERAL PERMIT FOR STORMWATER DISCHARGES ASSOCIATED WITH CONSTRUCTION ACTIVITIES, FROM THE COLORADO DEPARTMENT OF PUBLIC
HEALTH AND ENVIRONMENT, AND

4. AN ADAMS COUNTY STORMWATER QUALITY PERMIT WITHIN THE UNINCORPORATED ADAMS COUNTY MS4 AREA.

5. PERMITTED PROJECTS SHALL DEVELOP A STORMWATER MANAGEMENT PLAN (SWMP), AKA EROSION AND SEDIMENT CONTROL PLAN (ESCP), IN
COMPLIANCE WITH CDPHE MINIMUM REQUIREMENTS. THE APPROVED SWMP, INCLUDING EROSION CONTROL (EC) PLAN (SITE MAP), SHALL BE KEPT
ON SITE AND UPDATED AT ALL TIMES. THE QUALIFIED STORMWATER MANAGER IS RESPONSIBLE FOR IMPLEMENTING THE SWMP AND CMS (AKA BMPS)
DURING CONSTRUCTION.

6. PERMITTED PROJECTS SHALL PERFORM REGULAR STORMWATER INSPECTIONS EVERY 7 CALENDAR DAYS; OR EVERY 14 CALENDAR DAYS AND WITHIN 24
HOURS AFTER ANY PRECIPITATION OR SNOWMELT EVENT THAT CAUSES SURFACE EROSION. INSPECTION FREQUENCY CAN BE REDUCED FOR
POST‐STORM EVENT INSPECTIONS AT TEMPORARILY IDLE SITES AND ALSO FOR STORMWATER INSPECTIONS AT COMPLETED SITES WAITING FOR FINAL
STABILIZATION. INSPECTION REPORTS MUST IDENTIFY ANY INCIDENTS OF NON‐COMPLIANCE.

7. TRACKING OF DIRT ONTO PAVED PUBLIC OR PRIVATE PAVED ROADS IS NOT ALLOWED. THE USE OF DIRT RAMPS TO ENTER/EXIT FROM AN UNPAVED
INTO A PAVED AREA IS PROHIBITED. VEHICLE TRACKING CONTROLS SHALL BE IMPLEMENTED, OTHERWISE ENTRANCE AREA MUST DRAIN THRU A CM
TOWARDS THE PRIVATE SITE.

8. TRUCK LOADS OF FILL MATERIAL IMPORTED TO OR CUT MATERIAL EXPORTED FROM THE SITE SHALL BE PROPERLY COVERED TO PREVENT LOSS OF THE
MATERIAL DURING TRANSPORTATION ON PUBLIC ROW. HAUL ROUTES MUST BE PERMITTED BY THE COUNTY. NO MATERIAL SHALL BE TRANSPORTED
TO ANOTHER SITE WITHOUT APPLICABLE PERMITS.

9. CONTROL MEASURES DESIGNED FOR CONCRETE WASHOUT WASTE MUST BE IMPLEMENTED. THIS INCLUDES WASHOUT WASTE DISCHARGED TO THE
GROUND AND WASHOUT WASTE FROM CONCRETE TRUCKS AND MASONRY OPERATIONS.

10. TEMPORARY CMS/BMPS SHALL BE REMOVED AFTER THE SITE HAS REACHED FINAL STABILIZATION.

11. DEWATERING OPERATIONS DISCHARGING OFF‐SITE INTO ANY WATERS CONVEYANCE SYSTEMS INCLUDING WETLANDS, IRRIGATION DITCHES, CANALS,
RIVERS, STREAMS OR STORM SEWER SYSTEMS, REQUIRE A STATE CONSTRUCTION DEWATERING PERMIT.

12. PERMITTED  PROJECTS  SHALL  KEEP  THE  CDPHE'S  STORMWATER  DISCHARGE  PERMIT,  STORMWATER  MANAGEMENT  PLAN (SWMP) AND
INSPECTION LOGS AVAILABLE ON‐SITE THROUGHOUT THE DURATION OF THE PROJECT, AND FOR AN ADDITIONAL 3 YEARS AFTER PERMIT CLOSE‐OUT.

13. PERMITTED LANDOWNER AND/OR CONTRACTOR SHALL CLOSE THE STATE AND CITY/COUNTY PERMIT ONCE FINAL STABILIZATION IS REACHED.
STORMWATER INSPECTIONS SHALL CONTINUE UNTIL INACTIVATION NOTICE IS FILED WITH CDPHE.
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`Lawrence Depenbusch 

DEPENBUSCH ARCHITECTURE, PC 

4260 East Fremont Avenue 

Centennial, Colorado 80122 
303-981-8790 Cell  

 
May 22, 2023 

 

Adams County Planning 
 

 

PROJECT:  7330 Fuel and Retail Center and Warehouse/Events Center at SH 224 & 
York St 

  

NARRATIVE   
Landowners Ralph and Florence Mendoza have a vision to create a Subdivision to allow a three-
phase fuel station retail center with warehouse and pad site on a total of 7.1 acres at the 
northeast corner of intersection of Highway 224 and York Street 
 
Recent improvements on York Street in 2022 with new a new sidewalk and transformer on York 
and 74th, will allow development and sitework to begin after plan approval in 2023 or 2024.  
Highway 224 has a steady flow of mostly truck traffic which will support a truck fueling 
operation with a side area for passenger car and SUV fueling.  
 
Site access and circulation aspects 
The site currently exists as two existing lots defined by meets and bounds descriptions.  This 
proposal maintains the existing lots in their current configuration.  Reciprocal access easements 
are proposed to allow truck traffic to enter the site from the west and the east corners.   Our 
vision and concept plan will require the existing exit from 224 at the east corner to be improved 
to serve both the existing abutting site and our site.  East bound trucks can access the site from 
York Street and then exit back to York or drive through to the east corner exit to 224.  
We are including a truck circulation routing exhibit to show probable movements.  
 
A north south access spine will be located on the center of the previous Property Line to provide 
easy access to all the uses planned on the east and west sides of the property line.    
 
Site uses and features and occupancy 
The site will be subdivided into 4 lots.   
Lot 1 represents a 1 acre retail lot that may include a stand alone use compatible with the 
proposed zoning.  
Lot 2 represents a 2 acre lot that will include a fuel station and retail center of 10,200 sf 
allowing multiple tenants north of the C-Store fuel sales.  This will allow a QSR food franchise to 
occupy the north end cap.  QSR food franchises with D/T are the most successful and most in 
demand by the major franchises, so we show a D/T layout concept without an order/menu 
board.  Parking for the first phase travel retail center will be adequate as shown in the parking 
count shown. 
Lot 3 includes a proposed event center on a 1.5 acre lot. 



Lot 4 includes a flex space that may be a warehouse/ distribution center type uses or an 
alternative use at such time as the tenant makes application for the finish of the facility.  
 
Site Drainage and utilities  
Drainage of the East and West sides will all flow to two ponds along Highway 224 that drain to 
the existing culvert under 224 as shown on the site plan.  
 
We are working with North Washington Water and Sanitation District to determine the impacts 
and availability for water and sewer service.  We are including the letter from North Washington 
Water and Sanitation indicating their willingness and ability to serve the proposed development.   
 
Fire service and circulation will be formalized at the proposed site plans develop.  Strategies for 
fire suppression and emergency access may include water connections for sprinklers depending 
on occupancy and construction types.  Site circulation and emergency access will be 
coordinated in conjunction with the Fire District.  
 
There is an existing overbank floodplain identified on the property.  This area will have 
restricted uses.  Buildings will not be constructed in this area.  The area may however be 
improved to allow for vehicular access and parking with proper public notification as negotiated 
through the design process.  
 
Site Landscaping, materials and design 
Landscaping will meet standards from street fronts and abundant landscaping will be provided 
in the parking islands and medians.  Mature Landscape trees along 224 will be preserved. 
 
Materials to be used for construction shall include masonry, architectural siding and stucco.  All 
RTU equipment will be screened from the street.  All Electrical panels will be shielded by 
landscape buffers.   
 
Dumpsters will be provided on site for the areas noted above.    
 
Site Amenities include entry sidewalk on east and west, bike parking, and flagpole. 
Parking is more than adequate for all the uses. 
 
 
Design aspects 
Site Design shows truck route. 
The roof will have parapet to conceal the RTU. 
Site Lighting for parking of 25’ aff height max. downcast, cut-off at the Property Line. 
Trash Enclosure located near access drive.  
Detention Ponds sized as required to flow to ditch on south 
Architecture will be masonry and stucco or metal siding.   
Building will be ADA accessible as required with an Accessible path to Public Way 
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1.0  Introduction 
 

The purpose of this Traffic Impact Study (TIS) is to identify project traffic generation 

characteristics, to identify potential traffic related impacts on the adjacent street system, and to 

develop mitigation measures required for identified traffic impacts.  This TIS is for the proposed 

project located at 7330 York Street in Adams County, Colorado.  See Figure 1:  Vicinity Map. 

 

Kellar Engineering LLC (KE) has prepared the TIS to document the results of the project’s 

anticipated traffic conditions in accordance with Adams County’s requirements and to identify 

projected impacts to the local and regional traffic system.  

 

2.0  Existing Conditions and Roadway Network 

 

The project site is located at 7330 York Street at the northeast quadrant of Hwy 224 and York 

Street in Adams County, CO.  Lowell Blvd. is a north-south, 4-lane minor arterial with a posted 

speed of 35 mph adjacent to the project site.  A raised center median exists in York Street adjacent 

to the project site which appropriately separates traffic and restricts left-turns.  State Highway 224 

(Hwy 224) is a 4-lane east-west NR-B category roadway with a posted speed of 45 mph.  74th 

Avenue is an east-west local street located at the north boundary of the project site with a posted 

speed of 25 mph.  The intersection of Hwy 224/York Street is signalized with left-turn and right-

turn auxiliary lanes on all approaches, video detection, and 5-section signal heads facing the 

north-south left-turn lanes.  The intersection of York Street/74th Avenue is signalized with left-turn 

lanes on the north-south approaches, video detection, and 5-section signal heads facing the 

north-south left-turn lanes.  These 5-section signal heads allow for permissive + protected signal 

phasing.  See Figure 2:  Site Plan and Appendix B. 
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2.1  Existing Traffic Volumes 

 

Existing peak hour traffic volume counts were conducted using data collection cameras by All 

Traffic Data, Inc. on Tuesday, September 27, 2022.  The traffic counts were conducted to capture 

the peak hours of the adjacent street traffic.  These traffic counts are shown in Figure 3 with the 

count sheets provided in Appendix A. 

 

 

 

Figure 1:  Vicinity Map 
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Figure 2:  Site Plan 
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3.0  Proposed Development  

 

The proposed project consists of a mixed use development (C-Store/Gas Station, High-

Turnover Restaurants, Event Center, and Warehousing).  See Table 1:  Trip Generation 

and Figure 2: Site Plan. 

 

 

4.1  Trip Generation 
 

Site generated traffic estimates are determined through a process known as trip 

generation. Rates and equations are applied to the proposed land use to estimate traffic 

generated by the development during a specific time interval. The acknowledged source 

for trip generation rates is the Trip Generation Report published by the Institute of 

Transportation Engineers (ITE). ITE has established trip generation rates in nationwide 

studies of similar land uses.  The ITE has specific land use categories for all of the project’s 

proposed land uses except for the event center land use.  Through previous 

correspondence with CDOT for previous traffic studies for event center space, KE was 

able to approximate the proposed event center’s peak trip generation using the below 

information.   

 
The proposed event center was conservatively estimated to have an event size of 

approximately 300 people for private gatherings (i.e. weddings, funerals, etc.).  Arrivals 

and departures will be staggered throughout the duration of each event and car-pooling 

of approximately 2.5 attendees to vehicle is anticipated.  Traffic volumes will vary on the 

type of event and number of attendees.  Anticipated traffic volumes for a typical event are 

below: 

 
Passenger vehicles: 120 round-trips/day for passenger cars (240 daily trips) 

Vendor vehicles: 3 vehicles, one round-trip per day each (6 daily trips) 

The vendor vehicles and a portion (~10%) of other passenger cars will arrive before the 

event’s peak entering hour.  Additionally, the vendor vehicles and a portion (~10%) of 

other passenger cars will leave after the event’s peak exiting hour.  Therefore, a typical 

event is projected to generate a maximum of approximately 246 average daily trips, 216 

AM peak hour trips, and 216 total PM peak hour trips.  In light of the above information, 
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proposed project is anticipated to generate a combined total of approximately 6,931 daily 

trips, 763 AM total peak hour trips, and 743 PM total peak hour trips.  See Table 1:  Trip 

Generation.   

 
 
4.2  Trip Distribution 
 

Distribution of site traffic on the street system was based on the area street system 

characteristics, existing traffic patterns and volumes, anticipated surrounding 

development areas, and the proposed access system for the project.  The directional 

distribution of traffic is a means to quantify the percentage of site generated traffic that 

approaches the site from a given direction and departs the site back to the original source.  

Figure 6 illustrates the trip distribution used for the project’s analysis.   

 

4.3  Traffic Assignment 
 

Traffic assignment was obtained by applying the trip distributions to the estimated trip 

generation of the development.  Figures 7 shows the site generated peak hour traffic 

assignment. 

 

4.4  Short Range Total Peak Hour Traffic 

 

Site generated peak hour traffic volumes were added to the background traffic volumes to 

represent the estimated traffic conditions for the short range 2025 horizon.  These 

background (2025) and short range (2025) total traffic volumes are shown in Figures 4 

and 8.  The short range analysis year 2025 includes the proposed development for this 

project plus a 2% increase in background traffic per the CDOT Online Transportation 

Information System (OTIS). 

 

4.5  Long Range Total Peak Hour Traffic 

 

Site generated peak hour traffic volumes were added to the background traffic volumes to 

represent the estimated traffic conditions for the long range 2045 horizon.  These 

background (2045) and long range (2045) total traffic volumes are shown in Figures 5 and 
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9. The long range analysis year 2045 includes the proposed development for the project 

plus project plus a 2% increase in background traffic per the CDOT Online Transportation 

Information System (OTIS). 

 

5.0  Traffic Operation Analysis 
 

KE’s analysis of traffic operations in the site vicinity was conducted to determine the 

capacity at the identified intersection.  The acknowledged source for determining overall 

capacity is the Highway Capacity Manual.   

 

5.1  Analysis Methodology 
 

Capacity analysis results are listed in terms of level of service (LOS).  LOS is a qualitative 

term describing operating conditions a driver will experience while traveling on a particular 

street or highway during a specific time interval.  LOS ranges from an A (very little delay) 

to an F (long delays).  A description of the level of service (LOS) for signalized and 

unsignalized intersections from the Highway Capacity Manual are provided in Appendix 

F.   

 

5.2  Intersection Operational Analysis 
 

Operational analysis was performed for the short range 2025 horizon.  The calculations 

for this analysis are provided in Appendix F.  Using the short range total traffic volumes, 

the project is projected to operate acceptably with all studied intersections and access 

points meeting Adams County LOS criteria.  See Table 4:  2025 Short Range Total Peak 

Hour Operation. 
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Table 1:  Trip Generation (ITE 11th Edition) 
 

ITE Code Land Use Size Average Daily Trips AM Peak Hour Trips PM Peak Hour Trips 

      Rate Total Rate % In In % Out Out Total Rate % In In % Out Out Total 
                                  

932 High-Turnover Restaurant 1.8 KSF 107.20 193 9.57 55% 9 45% 8 17 9.05 61% 10 39% 6 16 
945 C-Store/Gas Station 8.25 KSF 700.43 5779 56.52 50% 233 50% 233 466 54.52 50% 225 50% 225 450 

* Event Center (Weddings, etc.) 16.6 KSF * 246 * * 108 * 108 216 * * 108 * 108 216 
150 Warehousing 40.84 KSF 1.71 70 0.17 77% 5 23% 2 7 0.18 28% 2 72% 5 7 
932 High-Turnover Restaurant 6 KSF 107.20 643 9.57 55% 32 45% 25 57 9.05 61% 33 39% 21 54 

                                  
  Total     6,931     387   376 763     378   365 743 

 
KSF = Thousand Square Feet 

*See Section 4.1 Trip Generation 
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Figure 3:  Recent Peak Hour Traffic 
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Figure 4:  2025 Background Traffic 
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Figure 5:  2045 Background Traffic 
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Figure 6:  Trip Distribution 
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Figure 7:  Site Generated Traffic 
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Figure 8:  2025 Short Range Total Traffic 
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Figure 9:  2045 Long Range Total Traffic 
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Table 2:  Recent Peak Hour Operations 
 
 

    Level of Service (LOS) 
Intersection Movement AM PM 

    LOS LOS 
York Street/Hwy 224    

Traffic Signal EB Left B C 
 EB Thru C C 
 EB Right B A 
  EB Approach C C 
 WB Left B C 
 WB Thru C D 
 WB Right A A 
 WB Approach C C 
 NB Left B B 
 NB Thru C C 
 NB Right A A 
  NB Approach B B 
 SB Left B B 
 SB Thru C C 
 SB Right A A 
 SB Approach B B 
 Overall C C 

 
 

    Level of Service (LOS) 
Intersection Movement AM PM 

    LOS LOS 
York Street/74th Ave    

Traffic Signal EB Left/Thru/Right A A 
  EB Approach A A 
 WB Left/Thru/Right C C 
 WB Approach C C 
 NB Left A A 
 NB Thru/Right A A 
  NB Approach A A 
 SB Left A A 
 SB Thru/Right A A 
 SB Approach A A 
 Overall A A 
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Table 3:  2025 Background Peak Hour Operations 
 
 

    Level of Service (LOS) 
Intersection Movement AM PM 

    LOS LOS 
York Street/Hwy 224    

Traffic Signal EB Left B C 
 EB Thru C C 
 EB Right C A 
  EB Approach C C 
 WB Left B C 
 WB Thru C D 
 WB Right A A 
 WB Approach C C 
 NB Left B B 
 NB Thru C C 
 NB Right A A 
  NB Approach B B 
 SB Left B B 
 SB Thru C C 
 SB Right A A 
 SB Approach B B 
 Overall C C 

 
 

    Level of Service (LOS) 
Intersection Movement AM PM 

    LOS LOS 
York Street/74th Ave    

Traffic Signal EB Left/Thru/Right A A 
  EB Approach A A 
 WB Left/Thru/Right C C 
 WB Approach C C 
 NB Left A A 
 NB Thru/Right A A 
  NB Approach A A 
 SB Left A A 
 SB Thru/Right A A 
 SB Approach A A 
 Overall A A 
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Table 4:  2045 Background Peak Hour Operations 
 
 

    Level of Service (LOS) 
Intersection Movement AM PM 

    LOS LOS 
York Street/Hwy 224    

Traffic Signal EB Left C C 
 EB Thru B C 
 EB Right E A 
  EB Approach E C 
 WB Left B C 
 WB Thru C D 
 WB Right A A 
 WB Approach C C 
 NB Left E C 
 NB Thru C C 
 NB Right A A 
  NB Approach D C 
 SB Left C C 
 SB Thru E C 
 SB Right B A 
 SB Approach D C 
 Overall D C 

 
 

    Level of Service (LOS) 
Intersection Movement AM PM 

    LOS LOS 
York Street/74th Ave    

Traffic Signal EB Left/Thru/Right A A 
  EB Approach A A 
 WB Left/Thru/Right C C 
 WB Approach C C 
 NB Left A A 
 NB Thru/Right A A 
  NB Approach A A 
 SB Left A A 
 SB Thru/Right A A 
 SB Approach A A 
 Overall A A 
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Table 5:  2025 Short Range Total Peak Hour Operations 
 
 

    Level of Service (LOS) 
Intersection Movement AM PM 

    LOS LOS 
York Street/Hwy 224    

Traffic Signal EB Left C C 
 EB Thru B B 
 EB Right B A 
  EB Approach B B 
 WB Left B B 
 WB Thru D D 
 WB Right A A 
 WB Approach C C 
 NB Left C C 
 NB Thru C C 
 NB Right A A 
  NB Approach C C 
 SB Left C C 
 SB Thru C C 
 SB Right A A 
 SB Approach C C 
 Overall C C 

 
 

    Level of Service (LOS) 
Intersection Movement AM PM 

    LOS LOS 
York Street/74th Ave    

Traffic Signal EB Left/Thru/Right A A 
  EB Approach A A 
 WB Left/Thru/Right C C 
 WB Approach C C 
 NB Left A A 
 NB Thru/Right A A 
  NB Approach A A 
 SB Left A A 
 SB Thru/Right A A 
 SB Approach A A 
 Overall B B 
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Table 5:  2025 Short Range Total Peak Hour Operations (Continued…) 
 
 

    Level of Service (LOS) 
Intersection Movement AM PM 

    LOS LOS 
York Street/Access #3    

Stop Control WB Right A B 
 Right-In/Right-Out WB Approach A B 

 NB Thru/Right A A 
 NB Approach A A 
 SB Thru A A 
 SB Approach A A 

 
 

    Level of Service (LOS) 
Intersection Movement AM PM 

    LOS LOS 
York Street/Access #2    

Stop Control WB Right B B 
 Right-In/Right-Out WB Approach B B 

 NB Thru/Right A A 
 NB Approach A A 
 SB Thru A A 
 SB Approach A A 

 
 

    Level of Service (LOS) 
Intersection Movement AM PM 

    LOS LOS 
Hwy 224/Access #1    

Stop Control EB Thru A A 
 Right-In/Right-Out EB Approach A A 

 WB Thru A A 
 WB Right A A 
 WB Approach A A 
 SB Right E C 
 SB Approach E C 
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Table 5:  2025 Short Range Total Peak Hour Operations (Continued…) 
 
 

    Level of Service (LOS) 
Intersection Movement AM PM 

    LOS LOS 
74th Ave/Access #4    

Stop Control EB Thru/Right A A 
  EB Approach A A 
 WB Left/Thru A A 
 WB Approach A A 
 NB Left/Right A A 
  NB Approach A A 
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Table 6:  2045 Long Range Total Peak Hour Operations 
 
 

    Level of Service (LOS) 
Intersection Movement AM PM 

    LOS LOS 
York Street/Hwy 224    

Traffic Signal EB Left E D 
 EB Thru B C 
 EB Right E A 
  EB Approach D C 
 WB Left C C 
 WB Thru D D 
 WB Right A A 
 WB Approach D D 
 NB Left F (84.8 sec) C 
 NB Thru D D 
 NB Right A A 
  NB Approach D D 
 SB Left C D 
 SB Thru E D 
 SB Right B A 
 SB Approach E D 
 Overall D C 

 
 

    Level of Service (LOS) 
Intersection Movement AM PM 

    LOS LOS 
York Street/74th Ave    

Traffic Signal EB Left/Thru/Right A A 
  EB Approach A A 
 WB Left/Thru/Right C C 
 WB Approach C C 
 NB Left A A 
 NB Thru/Right A B 
  NB Approach A B 
 SB Left A A 
 SB Thru/Right B A 
 SB Approach A A 
 Overall B B 
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Table 6:  2045 Long Range Total Peak Hour Operations (Continued…) 
 
 

    Level of Service (LOS) 
Intersection Movement AM PM 

    LOS LOS 
York Street/Access #3    

Stop Control WB Right B B 
 Right-In/Right-Out WB Approach B B 

 NB Thru/Right A A 
 NB Approach A A 
 SB Thru A A 
 SB Approach A A 

 
 

    Level of Service (LOS) 
Intersection Movement AM PM 

    LOS LOS 
York Street/Access #2    

Stop Control WB Right B C 
 Right-In/Right-Out WB Approach B C 

 NB Thru/Right A A 
 NB Approach A A 
 SB Thru A A 
 SB Approach A A 

 
 

    Level of Service (LOS) 
Intersection Movement AM PM 

    LOS LOS 
Hwy 224/Access #1    

Stop Control EB Thru A A 
 Right-In/Right-Out EB Approach A A 

 WB Thru A A 
 WB Right A A 
 WB Approach A A 
 SB Right E E 
 SB Approach E E 
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Table 6:  2045 Long Range Total Peak Hour Operations (Continued…) 
 
 

    Level of Service (LOS) 
Intersection Movement AM PM 

    LOS LOS 
74th Ave/Access #4    

Stop Control EB Thru/Right A A 
  EB Approach A A 
 WB Left/Thru A A 
 WB Approach A A 
 NB Left/Right A A 
  NB Approach A A 
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6.0  Findings 
 

Based upon the analysis in this study, the proposed project at 7330 York Street, Adams County, 

CO will be able to meet Adams County’s requirements and not create a negative traffic impact 

upon the local and regional traffic system.  Based upon the findings in this TIS, it can be 

determined that the proposed use is appropriate from a traffic engineering perspective.  The 

access is appropriate and additional auxiliary lanes are not required based upon Section 8-01-

08-01 in Chapter 8, Adams County Development Standards and Regulations.  

 

The findings of the TIS are summarized below: 

 

• The proposed project is anticipated to generate approximately 6,931 daily weekday trips, 
763 AM total peak hour trips, and 743 PM total peak hour trips.   

 
• The study intersections will operate acceptably during the AM and PM peak hours with 

the Proposed Development (per Chapter 8 in Adams County Development Standards 
and Regulations). 
 

• Additional auxiliary lanes are not required at the: York Street/74th Avenue intersection, 
York Street/Access #2 intersection, York Street/Access #3 intersection, and 74th 
Avenue/Access #4 intersection per the Auxiliary Lane Requirements (Section 8-01-08-01 
in Chapter 8, Adams County Development Standards and Regulations). 
 

• Per the CDOT State Highway Access Code (SHAC) a westbound right-turn lane is 
required at the right-in/right-out (RIRO) access to Hwy 224 (NR-B Non-Rural Arterial).  
This westbound right‐turn lane at the Hwy 224/Access #1 intersection should have a 
geometry with a minimum total length of 362’ (162’ taper + 200’ storage).  An 
acceleration lane is not required per SHAC Section 3.11(4)(d).  
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Appendix A:  Recent Traffic Counts  
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Appendix B:  Adams County Transportation Plan (Figure 6a) 
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Appendix C:  Level of Service (LOS) Table 
 
 
 
 
Level of Service Definitions 
 

Level of Service Signalized Intersection Unsignalized Intersection 
(LOS) Average Total Delay Average Total Delay 

  (sec/veh) (sec/veh) 
A ≤ 10 ≤ 10 
B > 10 and ≤ 20 > 10 and ≤ 15 
C > 20 and ≤ 35 > 15 and ≤ 25 
D > 35 and ≤ 55 > 25 and ≤ 35 
E > 55 and ≤ 80 > 35 and ≤ 50 
F > 80 > 50 
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Appendix D:  Aerial Image 
 
 
 

 
Google Earth
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Appendix E:  Street View Images 

 

York Street Looking South at Hwy 224 

 

 

York Street Looking North at 74th Ave 
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York Street Looking North at 74th Ave 
 
 
 

 
74th Avenue Looking West at York Street 
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74th Avenue Looking East at York Street 
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Appendix F:  HCM Calculations (Synchro) 
 
 
 
 

 
 



Recent AM Peak Hour Kellar Engineering
3: York St & Hwy 224 05/17/2023

Timings Synchro 11 Report
Sean Kellar, PE, PTOE

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 62 245 495 135 617 108 86 111 66 66 460 102
Future Volume (vph) 62 245 495 135 617 108 86 111 66 66 460 102
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Detector Phase 7 4 4 3 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 9.5 22.5 22.5 9.5 22.5 22.5 9.5 22.5 22.5 9.5 22.5 22.5
Total Split (s) 18.0 42.0 42.0 10.0 34.0 34.0 10.0 27.4 27.4 10.6 28.0 28.0
Total Split (%) 20.0% 46.7% 46.7% 11.1% 37.8% 37.8% 11.1% 30.4% 30.4% 11.8% 31.1% 31.1%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None C-Max C-Max None C-Max C-Max
Act Effct Green (s) 32.0 24.5 24.5 28.8 24.4 24.4 43.2 37.0 37.0 42.7 36.7 36.7
Actuated g/C Ratio 0.36 0.27 0.27 0.32 0.27 0.27 0.48 0.41 0.41 0.47 0.41 0.41
v/c Ratio 0.26 0.27 0.80 0.37 0.69 0.21 0.21 0.08 0.09 0.11 0.34 0.15
Control Delay 17.1 24.6 19.9 20.0 32.9 1.5 15.6 21.1 0.2 15.0 22.6 1.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 17.1 24.6 19.9 20.0 32.9 1.5 15.6 21.1 0.2 15.0 22.6 1.0
LOS B C B B C A B C A B C A
Approach Delay 21.1 26.9 14.1 18.3
Approach LOS C C B B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.80
Intersection Signal Delay: 21.6 Intersection LOS: C
Intersection Capacity Utilization 62.1% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     3: York St & Hwy 224



Recent AM Peak Hour Kellar Engineering
3: York St & Hwy 224 05/17/2023

HCM 6th Signalized Intersection Summary Synchro 11 Report
Sean Kellar, PE, PTOE

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 62 245 495 135 617 108 86 111 66 66 460 102
Future Volume (veh/h) 62 245 495 135 617 108 86 111 66 66 460 102
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 67 263 0 145 663 0 92 119 0 71 495 0
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 206 776 363 832 516 1686 743 1673
Arrive On Green 0.05 0.22 0.00 0.06 0.23 0.00 0.05 0.47 0.00 0.05 0.47 0.00
Sat Flow, veh/h 1781 3554 1585 1781 3554 1585 1781 3554 1585 1781 3554 1585
Grp Volume(v), veh/h 67 263 0 145 663 0 92 119 0 71 495 0
Grp Sat Flow(s),veh/h/ln 1781 1777 1585 1781 1777 1585 1781 1777 1585 1781 1777 1585
Q Serve(g_s), s 2.6 5.6 0.0 5.5 15.8 0.0 2.3 1.6 0.0 1.8 7.7 0.0
Cycle Q Clear(g_c), s 2.6 5.6 0.0 5.5 15.8 0.0 2.3 1.6 0.0 1.8 7.7 0.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 206 776 363 832 516 1686 743 1673
V/C Ratio(X) 0.33 0.34 0.40 0.80 0.18 0.07 0.10 0.30
Avail Cap(c_a), veh/h 392 1481 363 1165 536 1686 781 1673
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 26.6 29.7 0.0 25.8 32.4 0.0 11.3 12.9 0.0 11.0 14.6 0.0
Incr Delay (d2), s/veh 0.9 0.3 0.0 0.7 2.7 0.0 0.2 0.1 0.0 0.1 0.5 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.1 2.3 0.0 2.4 6.7 0.0 0.9 0.6 0.0 0.7 3.1 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 27.5 30.0 0.0 26.6 35.1 0.0 11.4 12.9 0.0 11.0 15.1 0.0
LnGrp LOS C C C D B B B B
Approach Vol, veh/h 330 808 211 566
Approach Delay, s/veh 29.5 33.6 12.3 14.6
Approach LOS C C B B

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 8.7 47.2 10.0 24.1 9.0 46.9 8.6 25.6
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 6.1 22.9 5.5 37.5 5.5 23.5 13.5 29.5
Max Q Clear Time (g_c+I1), s 3.8 3.6 7.5 7.6 4.3 9.7 4.6 17.8
Green Ext Time (p_c), s 0.0 0.6 0.0 1.6 0.0 2.8 0.1 3.3

Intersection Summary
HCM 6th Ctrl Delay 24.9
HCM 6th LOS C

Notes
Unsignalized Delay for [NBR, EBR, WBR, SBR] is excluded from calculations of the approach delay and intersection delay.



Recent AM Peak Hour Kellar Engineering
6: York St & 74th Ave 05/17/2023

Timings Synchro 11 Report
Sean Kellar, PE, PTOE

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 7 0 3 1 9 289 3 664
Future Volume (vph) 7 0 3 1 9 289 3 664
Turn Type Perm NA Perm NA pm+pt NA pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 22.5 22.5 22.5 9.5 22.5 9.5 22.5
Total Split (s) 23.0 23.0 23.0 23.0 10.0 27.0 10.0 27.0
Total Split (%) 38.3% 38.3% 38.3% 38.3% 16.7% 45.0% 16.7% 45.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None None C-Max None C-Max
Act Effct Green (s) 5.7 5.8 52.5 54.9 52.4 54.9
Actuated g/C Ratio 0.10 0.10 0.88 0.92 0.87 0.92
v/c Ratio 0.07 0.02 0.01 0.10 0.00 0.23
Control Delay 0.5 24.8 1.3 2.0 1.3 2.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 0.5 24.8 1.3 2.0 1.3 2.2
LOS A C A A A A
Approach Delay 0.5 24.8 2.0 2.2
Approach LOS A C A A

Intersection Summary
Cycle Length: 60
Actuated Cycle Length: 60
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 55
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.23
Intersection Signal Delay: 2.2 Intersection LOS: A
Intersection Capacity Utilization 30.4% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     6: York St & 74th Ave



Recent AM Peak Hour Kellar Engineering
6: York St & 74th Ave 05/17/2023

HCM 6th Signalized Intersection Summary Synchro 11 Report
Sean Kellar, PE, PTOE

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 7 0 9 3 1 0 9 289 6 3 664 11
Future Volume (veh/h) 7 0 9 3 1 0 9 289 6 3 664 11
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 8 0 10 3 1 0 10 314 7 3 722 12
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 104 0 22 136 10 0 627 2649 59 890 2635 44
Arrive On Green 0.03 0.00 0.03 0.03 0.03 0.00 0.01 0.75 0.75 0.00 0.74 0.74
Sat Flow, veh/h 681 0 852 1225 408 0 1781 3554 79 1781 3577 59
Grp Volume(v), veh/h 18 0 0 4 0 0 10 157 164 3 359 375
Grp Sat Flow(s),veh/h/ln 1533 0 0 1633 0 0 1781 1777 1856 1781 1777 1860
Q Serve(g_s), s 0.5 0.0 0.0 0.0 0.0 0.0 0.1 1.5 1.5 0.0 4.0 4.0
Cycle Q Clear(g_c), s 0.7 0.0 0.0 0.1 0.0 0.0 0.1 1.5 1.5 0.0 4.0 4.0
Prop In Lane 0.44 0.56 0.75 0.00 1.00 0.04 1.00 0.03
Lane Grp Cap(c), veh/h 126 0 0 147 0 0 627 1324 1383 890 1309 1370
V/C Ratio(X) 0.14 0.00 0.00 0.03 0.00 0.00 0.02 0.12 0.12 0.00 0.27 0.27
Avail Cap(c_a), veh/h 552 0 0 570 0 0 768 1324 1383 1046 1309 1370
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 28.8 0.0 0.0 28.5 0.0 0.0 2.0 2.1 2.1 2.0 2.6 2.6
Incr Delay (d2), s/veh 0.5 0.0 0.0 0.1 0.0 0.0 0.0 0.2 0.2 0.0 0.5 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.3 0.0 0.0 0.1 0.0 0.0 0.0 0.3 0.3 0.0 0.9 0.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 29.3 0.0 0.0 28.6 0.0 0.0 2.0 2.3 2.3 2.0 3.1 3.1
LnGrp LOS C A A C A A A A A A A A
Approach Vol, veh/h 18 4 331 737
Approach Delay, s/veh 29.3 28.6 2.3 3.1
Approach LOS C C A A

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 4.7 49.2 6.0 5.3 48.7 6.0
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 5.5 22.5 18.5 5.5 22.5 18.5
Max Q Clear Time (g_c+I1), s 2.0 3.5 2.7 2.1 6.0 2.1
Green Ext Time (p_c), s 0.0 1.7 0.0 0.0 4.2 0.0

Intersection Summary
HCM 6th Ctrl Delay 3.4
HCM 6th LOS A



Recent PM Peak Hour Kellar Engineering
3: York St & Hwy 224 05/17/2023

Timings Synchro 11 Report
Sean Kellar, PE, PTOE

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 133 473 200 76 412 192 152 366 164 63 139 66
Future Volume (vph) 133 473 200 76 412 192 152 366 164 63 139 66
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Detector Phase 7 4 4 3 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 9.5 22.5 22.5 9.5 22.5 22.5 9.5 22.5 22.5 9.5 22.5 22.5
Total Split (s) 24.0 41.8 41.8 10.2 28.0 28.0 13.0 26.8 26.8 11.2 25.0 25.0
Total Split (%) 26.7% 46.4% 46.4% 11.3% 31.1% 31.1% 14.4% 29.8% 29.8% 12.4% 27.8% 27.8%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None C-Max C-Max None C-Max C-Max
Act Effct Green (s) 32.7 24.7 24.7 23.3 17.6 17.6 47.0 38.3 38.3 40.9 33.5 33.5
Actuated g/C Ratio 0.36 0.27 0.27 0.26 0.20 0.20 0.52 0.43 0.43 0.45 0.37 0.37
v/c Ratio 0.43 0.52 0.36 0.30 0.64 0.43 0.25 0.26 0.23 0.13 0.11 0.10
Control Delay 22.3 29.3 5.1 20.6 37.1 7.2 13.6 20.0 4.4 13.5 22.0 0.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 22.3 29.3 5.1 20.6 37.1 7.2 13.6 20.0 4.4 13.5 22.0 0.3
LOS C C A C D A B C A B C A
Approach Delay 22.2 26.9 14.9 14.6
Approach LOS C C B B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.64
Intersection Signal Delay: 20.6 Intersection LOS: C
Intersection Capacity Utilization 48.0% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     3: York St & Hwy 224



Recent PM Peak Hour Kellar Engineering
3: York St & Hwy 224 05/17/2023

HCM 6th Signalized Intersection Summary Synchro 11 Report
Sean Kellar, PE, PTOE

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 133 473 200 76 412 192 152 366 164 63 139 66
Future Volume (veh/h) 133 473 200 76 412 192 152 366 164 63 139 66
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 143 509 0 82 443 0 163 394 0 68 149 0
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 277 705 231 581 769 1791 599 1712
Arrive On Green 0.09 0.20 0.00 0.05 0.16 0.00 0.07 0.50 0.00 0.05 0.48 0.00
Sat Flow, veh/h 1781 3554 1585 1781 3554 1585 1781 3554 1585 1781 3554 1585
Grp Volume(v), veh/h 143 509 0 82 443 0 163 394 0 68 149 0
Grp Sat Flow(s),veh/h/ln 1781 1777 1585 1781 1777 1585 1781 1777 1585 1781 1777 1585
Q Serve(g_s), s 5.8 12.1 0.0 3.4 10.7 0.0 4.1 5.6 0.0 1.7 2.0 0.0
Cycle Q Clear(g_c), s 5.8 12.1 0.0 3.4 10.7 0.0 4.1 5.6 0.0 1.7 2.0 0.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 277 705 231 581 769 1791 599 1712
V/C Ratio(X) 0.52 0.72 0.36 0.76 0.21 0.22 0.11 0.09
Avail Cap(c_a), veh/h 508 1473 250 928 817 1791 650 1712
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 27.8 33.8 0.0 29.5 36.0 0.0 10.1 12.5 0.0 10.5 12.6 0.0
Incr Delay (d2), s/veh 1.5 1.4 0.0 0.9 2.1 0.0 0.1 0.3 0.0 0.1 0.1 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.5 5.1 0.0 1.5 4.6 0.0 1.5 2.2 0.0 0.6 0.8 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 29.3 35.2 0.0 30.4 38.1 0.0 10.2 12.7 0.0 10.6 12.7 0.0
LnGrp LOS C D C D B B B B
Approach Vol, veh/h 652 525 557 217
Approach Delay, s/veh 33.9 36.9 12.0 12.1
Approach LOS C D B B

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 8.6 49.9 9.2 22.3 10.6 47.9 12.4 19.2
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 6.7 22.3 5.7 37.3 8.5 20.5 19.5 23.5
Max Q Clear Time (g_c+I1), s 3.7 7.6 5.4 14.1 6.1 4.0 7.8 12.7
Green Ext Time (p_c), s 0.0 2.2 0.0 3.2 0.1 0.7 0.3 2.0

Intersection Summary
HCM 6th Ctrl Delay 26.0
HCM 6th LOS C

Notes
Unsignalized Delay for [NBR, EBR, WBR, SBR] is excluded from calculations of the approach delay and intersection delay.



Recent PM Peak Hour Kellar Engineering
6: York St & 74th Ave 05/17/2023

Timings Synchro 11 Report
Sean Kellar, PE, PTOE

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 11 0 2 9 6 690 1 261
Future Volume (vph) 11 0 2 9 6 690 1 261
Turn Type Perm NA Perm NA pm+pt NA pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 22.5 22.5 22.5 9.5 22.5 9.5 22.5
Total Split (s) 23.0 23.0 23.0 23.0 9.5 27.5 9.5 27.5
Total Split (%) 38.3% 38.3% 38.3% 38.3% 15.8% 45.8% 15.8% 45.8%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None None C-Max None C-Max
Act Effct Green (s) 5.9 6.0 50.2 51.8 50.1 51.7
Actuated g/C Ratio 0.10 0.10 0.84 0.86 0.84 0.86
v/c Ratio 0.10 0.07 0.01 0.25 0.00 0.09
Control Delay 0.8 25.0 2.0 2.9 2.0 2.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 0.8 25.0 2.0 2.9 2.0 2.7
LOS A C A A A A
Approach Delay 0.8 25.0 2.9 2.7
Approach LOS A C A A

Intersection Summary
Cycle Length: 60
Actuated Cycle Length: 60
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 55
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.25
Intersection Signal Delay: 3.0 Intersection LOS: A
Intersection Capacity Utilization 30.8% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     6: York St & 74th Ave



Recent PM Peak Hour Kellar Engineering
6: York St & 74th Ave 05/17/2023

HCM 6th Signalized Intersection Summary Synchro 11 Report
Sean Kellar, PE, PTOE

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 11 0 15 2 9 0 6 690 2 1 261 3
Future Volume (veh/h) 11 0 15 2 9 0 6 690 2 1 261 3
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 12 0 16 2 10 0 7 750 2 1 284 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 113 0 36 81 62 0 903 2665 7 595 2613 28
Arrive On Green 0.04 0.00 0.04 0.04 0.04 0.00 0.01 0.73 0.73 0.00 0.73 0.73
Sat Flow, veh/h 666 0 887 276 1531 0 1781 3636 10 1781 3602 38
Grp Volume(v), veh/h 28 0 0 12 0 0 7 367 385 1 140 147
Grp Sat Flow(s),veh/h/ln 1553 0 0 1807 0 0 1781 1777 1869 1781 1777 1864
Q Serve(g_s), s 0.6 0.0 0.0 0.0 0.0 0.0 0.1 4.2 4.2 0.0 1.4 1.4
Cycle Q Clear(g_c), s 1.0 0.0 0.0 0.4 0.0 0.0 0.1 4.2 4.2 0.0 1.4 1.4
Prop In Lane 0.43 0.57 0.17 0.00 1.00 0.01 1.00 0.02
Lane Grp Cap(c), veh/h 149 0 0 143 0 0 903 1303 1370 595 1289 1352
V/C Ratio(X) 0.19 0.00 0.00 0.08 0.00 0.00 0.01 0.28 0.28 0.00 0.11 0.11
Avail Cap(c_a), veh/h 551 0 0 617 0 0 1035 1303 1370 740 1289 1352
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 28.1 0.0 0.0 27.8 0.0 0.0 2.1 2.7 2.7 2.4 2.5 2.5
Incr Delay (d2), s/veh 0.6 0.0 0.0 0.2 0.0 0.0 0.0 0.5 0.5 0.0 0.2 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.4 0.0 0.0 0.2 0.0 0.0 0.0 0.9 1.0 0.0 0.3 0.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 28.7 0.0 0.0 28.0 0.0 0.0 2.1 3.2 3.2 2.4 2.6 2.6
LnGrp LOS C A A C A A A A A A A A
Approach Vol, veh/h 28 12 759 288
Approach Delay, s/veh 28.7 28.0 3.2 2.6
Approach LOS C C A A

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 4.6 48.5 6.9 5.1 48.0 6.9
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 5.0 23.0 18.5 5.0 23.0 18.5
Max Q Clear Time (g_c+I1), s 2.0 6.2 3.0 2.1 3.4 2.4
Green Ext Time (p_c), s 0.0 4.4 0.1 0.0 1.5 0.0

Intersection Summary
HCM 6th Ctrl Delay 4.0
HCM 6th LOS A



2025 Background AM Peak Hour Kellar Engineering
3: York St & Hwy 224 05/17/2023

Timings Synchro 11 Report
Sean Kellar, PE, PTOE

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 65 260 525 143 655 115 91 118 70 70 488 108
Future Volume (vph) 65 260 525 143 655 115 91 118 70 70 488 108
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Detector Phase 7 4 4 3 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 9.5 22.5 22.5 9.5 22.5 22.5 9.5 22.5 22.5 9.5 22.5 22.5
Total Split (s) 18.0 42.0 42.0 10.0 34.0 34.0 10.0 27.4 27.4 10.6 28.0 28.0
Total Split (%) 20.0% 46.7% 46.7% 11.1% 37.8% 37.8% 11.1% 30.4% 30.4% 11.8% 31.1% 31.1%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None C-Max C-Max None C-Max C-Max
Act Effct Green (s) 33.2 25.7 25.7 30.1 25.7 25.7 42.0 35.9 35.9 41.4 35.7 35.7
Actuated g/C Ratio 0.37 0.29 0.29 0.33 0.29 0.29 0.47 0.40 0.40 0.46 0.40 0.40
v/c Ratio 0.28 0.28 0.84 0.39 0.70 0.21 0.24 0.09 0.10 0.12 0.37 0.16
Control Delay 16.6 23.8 23.9 19.5 32.1 1.8 16.9 21.7 0.3 15.8 23.6 1.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 16.6 23.8 23.9 19.5 32.1 1.8 16.9 21.7 0.3 15.8 23.6 1.4
LOS B C C B C A B C A B C A
Approach Delay 23.3 26.3 14.8 19.2
Approach LOS C C B B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.84
Intersection Signal Delay: 22.4 Intersection LOS: C
Intersection Capacity Utilization 65.2% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     3: York St & Hwy 224



2025 Background AM Peak Hour Kellar Engineering
3: York St & Hwy 224 05/17/2023

HCM 6th Signalized Intersection Summary Synchro 11 Report
Sean Kellar, PE, PTOE

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 65 260 525 143 655 115 91 118 70 70 488 108
Future Volume (veh/h) 65 260 525 143 655 115 91 118 70 70 488 108
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 70 280 0 154 704 0 98 127 0 75 525 0
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 206 819 370 873 490 1640 722 1627
Arrive On Green 0.05 0.23 0.00 0.06 0.25 0.00 0.05 0.46 0.00 0.05 0.46 0.00
Sat Flow, veh/h 1781 3554 1585 1781 3554 1585 1781 3554 1585 1781 3554 1585
Grp Volume(v), veh/h 70 280 0 154 704 0 98 127 0 75 525 0
Grp Sat Flow(s),veh/h/ln 1781 1777 1585 1781 1777 1585 1781 1777 1585 1781 1777 1585
Q Serve(g_s), s 2.7 5.9 0.0 5.5 16.8 0.0 2.6 1.8 0.0 2.0 8.5 0.0
Cycle Q Clear(g_c), s 2.7 5.9 0.0 5.5 16.8 0.0 2.6 1.8 0.0 2.0 8.5 0.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 206 819 370 873 490 1640 722 1627
V/C Ratio(X) 0.34 0.34 0.42 0.81 0.20 0.08 0.10 0.32
Avail Cap(c_a), veh/h 391 1481 370 1165 508 1640 759 1627
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 26.0 28.9 0.0 25.4 31.9 0.0 11.9 13.5 0.0 11.5 15.5 0.0
Incr Delay (d2), s/veh 1.0 0.2 0.0 0.7 3.2 0.0 0.2 0.1 0.0 0.1 0.5 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.1 2.4 0.0 2.5 7.2 0.0 1.0 0.7 0.0 0.8 3.4 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 27.0 29.2 0.0 26.1 35.1 0.0 12.1 13.6 0.0 11.6 16.1 0.0
LnGrp LOS C C C D B B B B
Approach Vol, veh/h 350 858 225 600
Approach Delay, s/veh 28.7 33.5 13.0 15.5
Approach LOS C C B B

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 8.7 46.0 10.0 25.2 9.1 45.7 8.6 26.6
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 6.1 22.9 5.5 37.5 5.5 23.5 13.5 29.5
Max Q Clear Time (g_c+I1), s 4.0 3.8 7.5 7.9 4.6 10.5 4.7 18.8
Green Ext Time (p_c), s 0.0 0.6 0.0 1.7 0.0 2.9 0.1 3.3

Intersection Summary
HCM 6th Ctrl Delay 25.1
HCM 6th LOS C

Notes
Unsignalized Delay for [NBR, EBR, WBR, SBR] is excluded from calculations of the approach delay and intersection delay.



2025 Background AM Peak Hour Kellar Engineering
6: York St & 74th Ave 05/17/2023

Timings Synchro 11 Report
Sean Kellar, PE, PTOE

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 8 0 3 1 9 305 3 704
Future Volume (vph) 8 0 3 1 9 305 3 704
Turn Type Perm NA Perm NA pm+pt NA pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 22.5 22.5 22.5 9.5 22.5 9.5 22.5
Total Split (s) 23.0 23.0 23.0 23.0 10.0 27.0 10.0 27.0
Total Split (%) 38.3% 38.3% 38.3% 38.3% 16.7% 45.0% 16.7% 45.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None None C-Max None C-Max
Act Effct Green (s) 5.7 5.8 52.5 54.9 52.4 54.9
Actuated g/C Ratio 0.10 0.10 0.88 0.92 0.87 0.92
v/c Ratio 0.08 0.02 0.01 0.10 0.00 0.24
Control Delay 0.6 24.8 1.3 2.0 1.3 2.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 0.6 24.8 1.3 2.0 1.3 2.3
LOS A C A A A A
Approach Delay 0.6 24.8 2.0 2.3
Approach LOS A C A A

Intersection Summary
Cycle Length: 60
Actuated Cycle Length: 60
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 55
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.24
Intersection Signal Delay: 2.2 Intersection LOS: A
Intersection Capacity Utilization 31.5% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     6: York St & 74th Ave



2025 Background AM Peak Hour Kellar Engineering
6: York St & 74th Ave 05/17/2023

HCM 6th Signalized Intersection Summary Synchro 11 Report
Sean Kellar, PE, PTOE

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 8 0 10 3 1 0 9 305 6 3 704 12
Future Volume (veh/h) 8 0 10 3 1 0 9 305 6 3 704 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 9 0 11 3 1 0 10 332 7 3 765 13
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 106 0 23 139 11 0 602 2646 56 874 2627 45
Arrive On Green 0.03 0.00 0.03 0.03 0.03 0.00 0.01 0.74 0.74 0.00 0.73 0.73
Sat Flow, veh/h 688 0 841 1228 409 0 1781 3559 75 1781 3576 61
Grp Volume(v), veh/h 20 0 0 4 0 0 10 166 173 3 380 398
Grp Sat Flow(s),veh/h/ln 1530 0 0 1638 0 0 1781 1777 1857 1781 1777 1859
Q Serve(g_s), s 0.6 0.0 0.0 0.0 0.0 0.0 0.1 1.6 1.6 0.0 4.3 4.3
Cycle Q Clear(g_c), s 0.8 0.0 0.0 0.1 0.0 0.0 0.1 1.6 1.6 0.0 4.3 4.3
Prop In Lane 0.45 0.55 0.75 0.00 1.00 0.04 1.00 0.03
Lane Grp Cap(c), veh/h 129 0 0 150 0 0 602 1321 1381 874 1306 1366
V/C Ratio(X) 0.15 0.00 0.00 0.03 0.00 0.00 0.02 0.13 0.13 0.00 0.29 0.29
Avail Cap(c_a), veh/h 552 0 0 570 0 0 743 1321 1381 1030 1306 1366
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 28.7 0.0 0.0 28.4 0.0 0.0 2.1 2.2 2.2 2.1 2.7 2.7
Incr Delay (d2), s/veh 0.6 0.0 0.0 0.1 0.0 0.0 0.0 0.2 0.2 0.0 0.6 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.3 0.0 0.0 0.1 0.0 0.0 0.0 0.3 0.3 0.0 1.0 1.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 29.3 0.0 0.0 28.5 0.0 0.0 2.1 2.4 2.4 2.1 3.3 3.2
LnGrp LOS C A A C A A A A A A A A
Approach Vol, veh/h 20 4 349 781
Approach Delay, s/veh 29.3 28.5 2.4 3.2
Approach LOS C C A A

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 4.7 49.1 6.1 5.3 48.6 6.1
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 5.5 22.5 18.5 5.5 22.5 18.5
Max Q Clear Time (g_c+I1), s 2.0 3.6 2.8 2.1 6.3 2.1
Green Ext Time (p_c), s 0.0 1.8 0.0 0.0 4.5 0.0

Intersection Summary
HCM 6th Ctrl Delay 3.5
HCM 6th LOS A



2025 Background PM Peak Hour Kellar Engineering
3: York St & Hwy 224 05/17/2023

Timings Synchro 11 Report
Sean Kellar, PE, PTOE

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 141 501 212 81 437 204 161 388 174 67 148 70
Future Volume (vph) 141 501 212 81 437 204 161 388 174 67 148 70
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Detector Phase 7 4 4 3 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 9.5 22.5 22.5 9.5 22.5 22.5 9.5 22.5 22.5 9.5 22.5 22.5
Total Split (s) 24.0 41.8 41.8 10.2 28.0 28.0 13.0 26.8 26.8 11.2 25.0 25.0
Total Split (%) 26.7% 46.4% 46.4% 11.3% 31.1% 31.1% 14.4% 29.8% 29.8% 12.4% 27.8% 27.8%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None C-Max C-Max None C-Max C-Max
Act Effct Green (s) 33.7 25.7 25.7 24.0 18.3 18.3 45.9 37.2 37.2 40.0 32.6 32.6
Actuated g/C Ratio 0.37 0.29 0.29 0.27 0.20 0.20 0.51 0.41 0.41 0.44 0.36 0.36
v/c Ratio 0.45 0.53 0.37 0.32 0.65 0.44 0.27 0.29 0.25 0.15 0.12 0.11
Control Delay 22.1 28.8 4.9 20.4 37.0 7.0 14.4 21.0 4.9 14.1 22.5 0.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 22.1 28.8 4.9 20.4 37.0 7.0 14.4 21.0 4.9 14.1 22.5 0.3
LOS C C A C D A B C A B C A
Approach Delay 21.8 26.7 15.7 15.1
Approach LOS C C B B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.65
Intersection Signal Delay: 20.7 Intersection LOS: C
Intersection Capacity Utilization 49.8% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     3: York St & Hwy 224



2025 Background PM Peak Hour Kellar Engineering
3: York St & Hwy 224 05/17/2023

HCM 6th Signalized Intersection Summary Synchro 11 Report
Sean Kellar, PE, PTOE

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 141 501 212 81 437 204 161 388 174 67 148 70
Future Volume (veh/h) 141 501 212 81 437 204 161 388 174 67 148 70
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 152 539 0 87 470 0 173 417 0 72 159 0
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 284 737 235 609 749 1745 573 1654
Arrive On Green 0.09 0.21 0.00 0.05 0.17 0.00 0.07 0.49 0.00 0.05 0.47 0.00
Sat Flow, veh/h 1781 3554 1585 1781 3554 1585 1781 3554 1585 1781 3554 1585
Grp Volume(v), veh/h 152 539 0 87 470 0 173 417 0 72 159 0
Grp Sat Flow(s),veh/h/ln 1781 1777 1585 1781 1777 1585 1781 1777 1585 1781 1777 1585
Q Serve(g_s), s 6.1 12.8 0.0 3.6 11.4 0.0 4.5 6.1 0.0 1.9 2.3 0.0
Cycle Q Clear(g_c), s 6.1 12.8 0.0 3.6 11.4 0.0 4.5 6.1 0.0 1.9 2.3 0.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 284 737 235 609 749 1745 573 1654
V/C Ratio(X) 0.54 0.73 0.37 0.77 0.23 0.24 0.13 0.10
Avail Cap(c_a), veh/h 507 1473 250 928 789 1745 623 1654
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 27.1 33.3 0.0 28.9 35.6 0.0 10.7 13.2 0.0 11.3 13.5 0.0
Incr Delay (d2), s/veh 1.6 1.4 0.0 1.0 2.2 0.0 0.2 0.3 0.0 0.1 0.1 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.6 5.4 0.0 1.5 4.9 0.0 1.7 2.4 0.0 0.7 0.9 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 28.7 34.7 0.0 29.9 37.8 0.0 10.8 13.5 0.0 11.4 13.6 0.0
LnGrp LOS C C C D B B B B
Approach Vol, veh/h 691 557 590 231
Approach Delay, s/veh 33.4 36.6 12.7 12.9
Approach LOS C D B B

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 8.7 48.7 9.4 23.2 11.0 46.4 12.7 19.9
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 6.7 22.3 5.7 37.3 8.5 20.5 19.5 23.5
Max Q Clear Time (g_c+I1), s 3.9 8.1 5.6 14.8 6.5 4.3 8.1 13.4
Green Ext Time (p_c), s 0.0 2.3 0.0 3.4 0.1 0.8 0.3 2.0

Intersection Summary
HCM 6th Ctrl Delay 26.1
HCM 6th LOS C

Notes
Unsignalized Delay for [NBR, EBR, WBR, SBR] is excluded from calculations of the approach delay and intersection delay.



2025 Background PM Peak Hour Kellar Engineering
6: York St & 74th Ave 05/17/2023

Timings Synchro 11 Report
Sean Kellar, PE, PTOE

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 12 0 2 9 6 730 1 276
Future Volume (vph) 12 0 2 9 6 730 1 276
Turn Type Perm NA Perm NA pm+pt NA pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 22.5 22.5 22.5 9.5 22.5 9.5 22.5
Total Split (s) 23.0 23.0 23.0 23.0 9.5 27.5 9.5 27.5
Total Split (%) 38.3% 38.3% 38.3% 38.3% 15.8% 45.8% 15.8% 45.8%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None None C-Max None C-Max
Act Effct Green (s) 5.9 6.0 50.2 51.8 50.1 51.7
Actuated g/C Ratio 0.10 0.10 0.84 0.86 0.84 0.86
v/c Ratio 0.11 0.07 0.01 0.26 0.00 0.10
Control Delay 0.9 25.0 2.0 3.0 2.0 2.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 0.9 25.0 2.0 3.0 2.0 2.7
LOS A C A A A A
Approach Delay 0.9 25.0 3.0 2.7
Approach LOS A C A A

Intersection Summary
Cycle Length: 60
Actuated Cycle Length: 60
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 55
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.26
Intersection Signal Delay: 3.1 Intersection LOS: A
Intersection Capacity Utilization 31.9% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     6: York St & 74th Ave



2025 Background PM Peak Hour Kellar Engineering
6: York St & 74th Ave 05/17/2023

HCM 6th Signalized Intersection Summary Synchro 11 Report
Sean Kellar, PE, PTOE

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 12 0 16 2 9 0 6 730 2 1 276 3
Future Volume (veh/h) 12 0 16 2 9 0 6 730 2 1 276 3
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 13 0 17 2 10 0 7 793 2 1 300 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 114 0 37 81 65 0 888 2661 7 571 2609 26
Arrive On Green 0.04 0.00 0.04 0.04 0.04 0.00 0.01 0.73 0.73 0.00 0.72 0.72
Sat Flow, veh/h 672 0 878 267 1541 0 1781 3636 9 1781 3605 36
Grp Volume(v), veh/h 30 0 0 12 0 0 7 387 408 1 148 155
Grp Sat Flow(s),veh/h/ln 1550 0 0 1808 0 0 1781 1777 1869 1781 1777 1864
Q Serve(g_s), s 0.7 0.0 0.0 0.0 0.0 0.0 0.1 4.5 4.5 0.0 1.5 1.5
Cycle Q Clear(g_c), s 1.1 0.0 0.0 0.4 0.0 0.0 0.1 4.5 4.5 0.0 1.5 1.5
Prop In Lane 0.43 0.57 0.17 0.00 1.00 0.00 1.00 0.02
Lane Grp Cap(c), veh/h 151 0 0 146 0 0 888 1300 1367 571 1286 1349
V/C Ratio(X) 0.20 0.00 0.00 0.08 0.00 0.00 0.01 0.30 0.30 0.00 0.11 0.12
Avail Cap(c_a), veh/h 551 0 0 617 0 0 1021 1300 1367 717 1286 1349
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 28.0 0.0 0.0 27.7 0.0 0.0 2.2 2.8 2.8 2.4 2.5 2.5
Incr Delay (d2), s/veh 0.6 0.0 0.0 0.2 0.0 0.0 0.0 0.6 0.6 0.0 0.2 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.4 0.0 0.0 0.2 0.0 0.0 0.0 1.0 1.0 0.0 0.3 0.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 28.7 0.0 0.0 28.0 0.0 0.0 2.2 3.3 3.3 2.4 2.7 2.7
LnGrp LOS C A A C A A A A A A A A
Approach Vol, veh/h 30 12 802 304
Approach Delay, s/veh 28.7 28.0 3.3 2.7
Approach LOS C C A A

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 4.6 48.4 7.0 5.1 47.9 7.0
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 5.0 23.0 18.5 5.0 23.0 18.5
Max Q Clear Time (g_c+I1), s 2.0 6.5 3.1 2.1 3.5 2.4
Green Ext Time (p_c), s 0.0 4.6 0.1 0.0 1.6 0.0

Intersection Summary
HCM 6th Ctrl Delay 4.1
HCM 6th LOS A



2025 Short Range Total AM Peak Hour Kellar Engineering
3: York St & Hwy 224 05/17/2023

Timings Synchro 11 Report
Sean Kellar, PE, PTOE

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 220 260 525 143 845 120 91 195 70 110 563 154
Future Volume (vph) 220 260 525 143 845 120 91 195 70 110 563 154
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Detector Phase 7 4 4 3 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 9.5 22.5 22.5 9.5 22.5 22.5 9.5 22.5 22.5 9.5 22.5 22.5
Total Split (s) 18.0 42.0 42.0 10.0 34.0 34.0 10.0 27.4 27.4 10.6 28.0 28.0
Total Split (%) 20.0% 46.7% 46.7% 11.1% 37.8% 37.8% 11.1% 30.4% 30.4% 11.8% 31.1% 31.1%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None C-Max C-Max None C-Max C-Max
Act Effct Green (s) 45.1 35.1 35.1 33.4 27.9 27.9 30.8 24.8 24.8 32.7 27.5 27.5
Actuated g/C Ratio 0.50 0.39 0.39 0.37 0.31 0.31 0.34 0.28 0.28 0.36 0.31 0.31
v/c Ratio 0.71 0.20 0.71 0.35 0.83 0.21 0.36 0.22 0.13 0.27 0.56 0.27
Control Delay 29.3 18.0 15.7 15.5 36.2 2.0 23.0 26.7 0.5 20.7 30.2 4.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 29.3 18.0 15.7 15.5 36.2 2.0 23.0 26.7 0.5 20.7 30.2 4.7
LOS C B B B D A C C A C C A
Approach Delay 19.3 29.8 20.6 24.2
Approach LOS B C C C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.83
Intersection Signal Delay: 24.2 Intersection LOS: C
Intersection Capacity Utilization 71.2% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     3: York St & Hwy 224



2025 Short Range Total AM Peak Hour Kellar Engineering
3: York St & Hwy 224 05/17/2023

HCM 6th Signalized Intersection Summary Synchro 11 Report
Sean Kellar, PE, PTOE

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 220 260 525 143 845 120 91 195 70 110 563 154
Future Volume (veh/h) 220 260 525 143 845 120 91 195 70 110 563 154
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 237 280 0 154 909 0 98 210 0 118 605 0
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 312 1231 508 1050 341 1175 529 1206
Arrive On Green 0.11 0.35 0.00 0.06 0.30 0.00 0.05 0.33 0.00 0.06 0.34 0.00
Sat Flow, veh/h 1781 3554 1585 1781 3554 1585 1781 3554 1585 1781 3554 1585
Grp Volume(v), veh/h 237 280 0 154 909 0 98 210 0 118 605 0
Grp Sat Flow(s),veh/h/ln 1781 1777 1585 1781 1777 1585 1781 1777 1585 1781 1777 1585
Q Serve(g_s), s 7.9 5.0 0.0 5.5 21.8 0.0 3.2 3.8 0.0 3.9 12.2 0.0
Cycle Q Clear(g_c), s 7.9 5.0 0.0 5.5 21.8 0.0 3.2 3.8 0.0 3.9 12.2 0.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 312 1231 508 1050 341 1175 529 1206
V/C Ratio(X) 0.76 0.23 0.30 0.87 0.29 0.18 0.22 0.50
Avail Cap(c_a), veh/h 380 1481 508 1165 355 1175 539 1206
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 21.1 20.9 0.0 20.4 30.0 0.0 18.9 21.4 0.0 17.9 23.7 0.0
Incr Delay (d2), s/veh 7.0 0.1 0.0 0.3 6.5 0.0 0.5 0.3 0.0 0.2 1.5 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.6 2.0 0.0 2.2 9.7 0.0 1.3 1.6 0.0 1.6 5.2 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 28.1 21.0 0.0 20.7 36.6 0.0 19.4 21.8 0.0 18.1 25.2 0.0
LnGrp LOS C C C D B C B C
Approach Vol, veh/h 517 1063 308 723
Approach Delay, s/veh 24.2 34.3 21.0 24.0
Approach LOS C C C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 10.1 34.3 10.0 35.7 9.3 35.1 14.6 31.1
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 6.1 22.9 5.5 37.5 5.5 23.5 13.5 29.5
Max Q Clear Time (g_c+I1), s 5.9 5.8 7.5 7.0 5.2 14.2 9.9 23.8
Green Ext Time (p_c), s 0.0 1.1 0.0 1.7 0.0 2.8 0.2 2.8

Intersection Summary
HCM 6th Ctrl Delay 27.9
HCM 6th LOS C

Notes
Unsignalized Delay for [NBR, EBR, WBR, SBR] is excluded from calculations of the approach delay and intersection delay.



2025 Short Range Total AM Peak Hour Kellar Engineering
6: York St & 74th Ave 05/17/2023

Timings Synchro 11 Report
Sean Kellar, PE, PTOE

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 8 0 164 1 9 319 23 714
Future Volume (vph) 8 0 164 1 9 319 23 714
Turn Type Perm NA Perm NA pm+pt NA pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 22.5 22.5 22.5 9.5 22.5 9.5 22.5
Total Split (s) 23.0 23.0 23.0 23.0 10.0 27.0 10.0 27.0
Total Split (%) 38.3% 38.3% 38.3% 38.3% 16.7% 45.0% 16.7% 45.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None None C-Max None C-Max
Act Effct Green (s) 13.2 13.2 36.9 35.8 36.9 35.8
Actuated g/C Ratio 0.22 0.22 0.62 0.60 0.62 0.60
v/c Ratio 0.05 0.63 0.02 0.17 0.04 0.37
Control Delay 0.2 29.5 5.9 7.5 5.9 8.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 0.2 29.5 5.9 7.5 5.9 8.7
LOS A C A A A A
Approach Delay 0.2 29.5 7.4 8.6
Approach LOS A C A A

Intersection Summary
Cycle Length: 60
Actuated Cycle Length: 60
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 55
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.63
Intersection Signal Delay: 11.0 Intersection LOS: B
Intersection Capacity Utilization 43.8% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     6: York St & 74th Ave



2025 Short Range Total AM Peak Hour Kellar Engineering
6: York St & 74th Ave 05/17/2023

HCM 6th Signalized Intersection Summary Synchro 11 Report
Sean Kellar, PE, PTOE

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 8 0 10 164 1 6 9 319 6 23 714 12
Future Volume (veh/h) 8 0 10 164 1 6 9 319 6 23 714 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 9 0 11 178 1 7 10 347 7 25 776 13
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 183 30 154 340 1 9 479 2082 42 725 2146 36
Arrive On Green 0.16 0.00 0.16 0.16 0.16 0.16 0.01 0.58 0.58 0.03 0.60 0.60
Sat Flow, veh/h 593 182 947 1373 8 54 1781 3563 72 1781 3577 60
Grp Volume(v), veh/h 20 0 0 186 0 0 10 173 181 25 385 404
Grp Sat Flow(s),veh/h/ln 1722 0 0 1434 0 0 1781 1777 1857 1781 1777 1860
Q Serve(g_s), s 0.0 0.0 0.0 6.8 0.0 0.0 0.1 2.7 2.7 0.3 6.6 6.7
Cycle Q Clear(g_c), s 0.6 0.0 0.0 7.4 0.0 0.0 0.1 2.7 2.7 0.3 6.6 6.7
Prop In Lane 0.45 0.55 0.96 0.04 1.00 0.04 1.00 0.03
Lane Grp Cap(c), veh/h 366 0 0 350 0 0 479 1038 1085 725 1066 1116
V/C Ratio(X) 0.05 0.00 0.00 0.53 0.00 0.00 0.02 0.17 0.17 0.03 0.36 0.36
Avail Cap(c_a), veh/h 585 0 0 556 0 0 619 1038 1085 837 1066 1116
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 21.3 0.0 0.0 24.1 0.0 0.0 5.2 5.7 5.7 4.6 6.1 6.1
Incr Delay (d2), s/veh 0.1 0.0 0.0 1.3 0.0 0.0 0.0 0.3 0.3 0.0 1.0 0.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.2 0.0 0.0 2.5 0.0 0.0 0.0 0.9 0.9 0.1 2.1 2.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 21.4 0.0 0.0 25.4 0.0 0.0 5.2 6.1 6.1 4.6 7.1 7.0
LnGrp LOS C A A C A A A A A A A A
Approach Vol, veh/h 20 186 364 814
Approach Delay, s/veh 21.4 25.4 6.1 7.0
Approach LOS C C A A

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 6.2 39.6 14.2 5.3 40.5 14.2
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 5.5 22.5 18.5 5.5 22.5 18.5
Max Q Clear Time (g_c+I1), s 2.3 4.7 2.6 2.1 8.7 9.4
Green Ext Time (p_c), s 0.0 1.9 0.0 0.0 4.2 0.6

Intersection Summary
HCM 6th Ctrl Delay 9.4
HCM 6th LOS A



2025 Short Range Total AM Peak Hour Kellar Engineering
9: York St & Access #3 05/17/2023

HCM 6th TWSC Synchro 11 Report
Sean Kellar, PE, PTOE

Intersection
Int Delay, s/veh 0.1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 0 7 327 77 0 827
Future Vol, veh/h 0 7 327 77 0 827
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 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 8 355 84 0 899
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All - 220 0 0 - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - 6.94 - - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - 3.32 - - - -
Pot Cap-1 Maneuver 0 784 - - 0 -
          Stage 1 0 - - - 0 -
          Stage 2 0 - - - 0 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - 784 - - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

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

Minor Lane/Major Mvmt NBT NBRWBLn1 SBT
Capacity (veh/h) - - 784 -
HCM Lane V/C Ratio - - 0.01 -
HCM Control Delay (s) - - 9.6 -
HCM Lane LOS - - A -
HCM 95th %tile Q(veh) - - 0 -



2025 Short Range Total AM Peak Hour Kellar Engineering
11: York St & Access #2 05/17/2023

HCM 6th TWSC Synchro 11 Report
Sean Kellar, PE, PTOE

Intersection
Int Delay, s/veh 0.1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 0 7 375 160 0 827
Future Vol, veh/h 0 7 375 160 0 827
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 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 8 408 174 0 899
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All - 291 0 0 - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - 6.94 - - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - 3.32 - - - -
Pot Cap-1 Maneuver 0 706 - - 0 -
          Stage 1 0 - - - 0 -
          Stage 2 0 - - - 0 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - 706 - - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

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

Minor Lane/Major Mvmt NBT NBRWBLn1 SBT
Capacity (veh/h) - - 706 -
HCM Lane V/C Ratio - - 0.011 -
HCM Control Delay (s) - - 10.2 -
HCM Lane LOS - - B -
HCM 95th %tile Q(veh) - - 0 -



2025 Short Range Total AM Peak Hour Kellar Engineering
13: Access #4 & 74th Ave 05/17/2023

HCM 6th TWSC Synchro 11 Report
Sean Kellar, PE, PTOE

Intersection
Int Delay, s/veh 7.6

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 9 20 0 10 161 0
Future Vol, veh/h 9 20 0 10 161 0
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 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 10 22 0 11 175 0
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 32 0 32 21
          Stage 1 - - - - 21 -
          Stage 2 - - - - 11 -
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 - - 1580 - 982 1056
          Stage 1 - - - - 1002 -
          Stage 2 - - - - 1012 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1580 - 982 1056
Mov Cap-2 Maneuver - - - - 982 -
          Stage 1 - - - - 1002 -
          Stage 2 - - - - 1012 -
 

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

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 982 - - 1580 -
HCM Lane V/C Ratio 0.178 - - - -
HCM Control Delay (s) 9.5 - - 0 -
HCM Lane LOS A - - A -
HCM 95th %tile Q(veh) 0.6 - - 0 -



2025 Short Range Total AM Peak Hour Kellar Engineering
15: Hwy 224 & Access #1 05/17/2023

HCM 6th TWSC Synchro 11 Report
Sean Kellar, PE, PTOE

Intersection
Int Delay, s/veh 4.9

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 0 440 913 130 0 195
Future Vol, veh/h 0 440 913 130 0 195
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 0 478 992 141 0 212
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All - 0 - 0 - 992
          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 - - - 0 298
          Stage 1 0 - - - 0 -
          Stage 2 0 - - - 0 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - - - - 298
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB SB
HCM Control Delay, s 0 0 42
HCM LOS E
 

Minor Lane/Major Mvmt EBT WBT WBR SBLn1
Capacity (veh/h) - - - 298
HCM Lane V/C Ratio - - - 0.711
HCM Control Delay (s) - - - 42
HCM Lane LOS - - - E
HCM 95th %tile Q(veh) - - - 5



2025 Short Range Total PM Peak Hour Kellar Engineering
3: York St & Hwy 224 05/17/2023

Timings Synchro 11 Report
Sean Kellar, PE, PTOE

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 292 501 212 81 631 206 161 464 174 108 221 113
Future Volume (vph) 292 501 212 81 631 206 161 464 174 108 221 113
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Detector Phase 7 4 4 3 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 9.5 22.5 22.5 9.5 22.5 22.5 9.5 22.5 22.5 9.5 22.5 22.5
Total Split (s) 24.0 41.8 41.8 10.2 28.0 28.0 13.0 26.8 26.8 11.2 25.0 25.0
Total Split (%) 26.7% 46.4% 46.4% 11.3% 31.1% 31.1% 14.4% 29.8% 29.8% 12.4% 27.8% 27.8%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None C-Max C-Max None C-Max C-Max
Act Effct Green (s) 44.2 36.1 36.1 27.9 22.2 22.2 34.6 27.6 27.6 30.7 23.8 23.8
Actuated g/C Ratio 0.49 0.40 0.40 0.31 0.25 0.25 0.38 0.31 0.31 0.34 0.26 0.26
v/c Ratio 0.73 0.38 0.30 0.27 0.78 0.40 0.38 0.46 0.30 0.35 0.25 0.22
Control Delay 27.7 19.9 3.5 15.4 38.4 6.2 21.8 28.9 5.8 22.0 28.3 2.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 27.7 19.9 3.5 15.4 38.4 6.2 21.8 28.9 5.8 22.0 28.3 2.3
LOS C B A B D A C C A C C A
Approach Delay 18.7 29.1 22.4 20.1
Approach LOS B C C C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.78
Intersection Signal Delay: 22.9 Intersection LOS: C
Intersection Capacity Utilization 67.4% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     3: York St & Hwy 224



2025 Short Range Total PM Peak Hour Kellar Engineering
3: York St & Hwy 224 05/17/2023

HCM 6th Signalized Intersection Summary Synchro 11 Report
Sean Kellar, PE, PTOE

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 292 501 212 81 631 206 161 464 174 108 221 113
Future Volume (veh/h) 292 501 212 81 631 206 161 464 174 108 221 113
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 314 539 0 87 678 0 173 499 0 116 238 0
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 390 1168 354 803 558 1272 416 1190
Arrive On Green 0.16 0.33 0.00 0.05 0.23 0.00 0.08 0.36 0.00 0.06 0.33 0.00
Sat Flow, veh/h 1781 3554 1585 1781 3554 1585 1781 3554 1585 1781 3554 1585
Grp Volume(v), veh/h 314 539 0 87 678 0 173 499 0 116 238 0
Grp Sat Flow(s),veh/h/ln 1781 1777 1585 1781 1777 1585 1781 1777 1585 1781 1777 1585
Q Serve(g_s), s 11.5 10.8 0.0 3.3 16.4 0.0 5.6 9.4 0.0 3.8 4.3 0.0
Cycle Q Clear(g_c), s 11.5 10.8 0.0 3.3 16.4 0.0 5.6 9.4 0.0 3.8 4.3 0.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 390 1168 354 803 558 1272 416 1190
V/C Ratio(X) 0.81 0.46 0.25 0.84 0.31 0.39 0.28 0.20
Avail Cap(c_a), veh/h 499 1473 373 928 576 1272 440 1190
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 22.0 23.9 0.0 24.6 33.3 0.0 17.0 21.6 0.0 17.9 21.3 0.0
Incr Delay (d2), s/veh 7.4 0.3 0.0 0.4 6.4 0.0 0.3 0.9 0.0 0.4 0.4 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.2 4.3 0.0 1.4 7.4 0.0 2.3 4.0 0.0 1.6 1.8 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 29.4 24.2 0.0 25.0 39.8 0.0 17.3 22.5 0.0 18.3 21.7 0.0
LnGrp LOS C C C D B C B C
Approach Vol, veh/h 853 765 672 354
Approach Delay, s/veh 26.1 38.1 21.2 20.6
Approach LOS C D C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 10.0 36.7 9.2 34.1 12.1 34.6 18.5 24.8
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 6.7 22.3 5.7 37.3 8.5 20.5 19.5 23.5
Max Q Clear Time (g_c+I1), s 5.8 11.4 5.3 12.8 7.6 6.3 13.5 18.4
Green Ext Time (p_c), s 0.0 2.5 0.0 3.5 0.0 1.2 0.5 1.9

Intersection Summary
HCM 6th Ctrl Delay 27.6
HCM 6th LOS C

Notes
Unsignalized Delay for [NBR, EBR, WBR, SBR] is excluded from calculations of the approach delay and intersection delay.



2025 Short Range Total PM Peak Hour Kellar Engineering
6: York St & 74th Ave 05/17/2023

Timings Synchro 11 Report
Sean Kellar, PE, PTOE

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 12 0 159 9 6 742 20 286
Future Volume (vph) 12 0 159 9 6 742 20 286
Turn Type Perm NA Perm NA pm+pt NA pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 22.5 22.5 22.5 9.5 22.5 9.5 22.5
Total Split (s) 23.0 23.0 23.0 23.0 9.5 27.5 9.5 27.5
Total Split (%) 38.3% 38.3% 38.3% 38.3% 15.8% 45.8% 15.8% 45.8%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None None C-Max None C-Max
Act Effct Green (s) 13.4 13.4 36.7 35.7 36.7 35.7
Actuated g/C Ratio 0.22 0.22 0.61 0.60 0.61 0.60
v/c Ratio 0.07 0.63 0.01 0.38 0.05 0.15
Control Delay 0.4 29.6 5.8 8.7 6.0 7.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 0.4 29.6 5.8 8.7 6.0 7.4
LOS A C A A A A
Approach Delay 0.4 29.6 8.7 7.3
Approach LOS A C A A

Intersection Summary
Cycle Length: 60
Actuated Cycle Length: 60
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 55
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.63
Intersection Signal Delay: 11.1 Intersection LOS: B
Intersection Capacity Utilization 44.4% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     6: York St & 74th Ave



2025 Short Range Total PM Peak Hour Kellar Engineering
6: York St & 74th Ave 05/17/2023

HCM 6th Signalized Intersection Summary Synchro 11 Report
Sean Kellar, PE, PTOE

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 12 0 16 159 9 6 6 742 2 20 286 3
Future Volume (veh/h) 12 0 16 159 9 6 6 742 2 20 286 3
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 13 0 17 173 10 7 7 807 2 22 311 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 178 30 159 332 13 9 738 2129 5 480 2170 21
Arrive On Green 0.16 0.00 0.16 0.16 0.16 0.16 0.01 0.59 0.59 0.03 0.60 0.60
Sat Flow, veh/h 559 184 971 1325 77 54 1781 3637 9 1781 3606 35
Grp Volume(v), veh/h 30 0 0 190 0 0 7 394 415 22 153 161
Grp Sat Flow(s),veh/h/ln 1713 0 0 1455 0 0 1781 1777 1869 1781 1777 1864
Q Serve(g_s), s 0.0 0.0 0.0 6.6 0.0 0.0 0.1 7.1 7.1 0.3 2.3 2.3
Cycle Q Clear(g_c), s 0.9 0.0 0.0 7.5 0.0 0.0 0.1 7.1 7.1 0.3 2.3 2.3
Prop In Lane 0.43 0.57 0.91 0.04 1.00 0.00 1.00 0.02
Lane Grp Cap(c), veh/h 367 0 0 353 0 0 738 1040 1094 480 1069 1122
V/C Ratio(X) 0.08 0.00 0.00 0.54 0.00 0.00 0.01 0.38 0.38 0.05 0.14 0.14
Avail Cap(c_a), veh/h 583 0 0 558 0 0 870 1040 1094 583 1069 1122
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 21.3 0.0 0.0 24.0 0.0 0.0 5.0 6.6 6.6 5.0 5.2 5.2
Incr Delay (d2), s/veh 0.1 0.0 0.0 1.3 0.0 0.0 0.0 1.1 1.0 0.0 0.3 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.3 0.0 0.0 2.5 0.0 0.0 0.0 2.3 2.4 0.1 0.7 0.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 21.4 0.0 0.0 25.3 0.0 0.0 5.0 7.7 7.6 5.1 5.5 5.5
LnGrp LOS C A A C A A A A A A A A
Approach Vol, veh/h 30 190 816 336
Approach Delay, s/veh 21.4 25.3 7.6 5.5
Approach LOS C C A A

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 6.0 39.6 14.3 5.1 40.6 14.3
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 5.0 23.0 18.5 5.0 23.0 18.5
Max Q Clear Time (g_c+I1), s 2.3 9.1 2.9 2.1 4.3 9.5
Green Ext Time (p_c), s 0.0 4.4 0.1 0.0 1.7 0.6

Intersection Summary
HCM 6th Ctrl Delay 9.8
HCM 6th LOS A



2025 Short Range Total PM Peak Hour Kellar Engineering
9: York St & Access #3 05/17/2023

HCM 6th TWSC Synchro 11 Report
Sean Kellar, PE, PTOE

Intersection
Int Delay, s/veh 0.1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 0 6 744 75 0 442
Future Vol, veh/h 0 6 744 75 0 442
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 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 7 809 82 0 480
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All - 446 0 0 - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - 6.94 - - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - 3.32 - - - -
Pot Cap-1 Maneuver 0 560 - - 0 -
          Stage 1 0 - - - 0 -
          Stage 2 0 - - - 0 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - 560 - - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

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

Minor Lane/Major Mvmt NBT NBRWBLn1 SBT
Capacity (veh/h) - - 560 -
HCM Lane V/C Ratio - - 0.012 -
HCM Control Delay (s) - - 11.5 -
HCM Lane LOS - - B -
HCM 95th %tile Q(veh) - - 0 -



2025 Short Range Total PM Peak Hour Kellar Engineering
11: York St & Access #2 05/17/2023

HCM 6th TWSC Synchro 11 Report
Sean Kellar, PE, PTOE

Intersection
Int Delay, s/veh 0.1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 0 6 808 154 0 442
Future Vol, veh/h 0 6 808 154 0 442
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 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 7 878 167 0 480
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All - 523 0 0 - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - 6.94 - - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - 3.32 - - - -
Pot Cap-1 Maneuver 0 499 - - 0 -
          Stage 1 0 - - - 0 -
          Stage 2 0 - - - 0 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - 499 - - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach WB NB SB
HCM Control Delay, s 12.3 0 0
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBT
Capacity (veh/h) - - 499 -
HCM Lane V/C Ratio - - 0.013 -
HCM Control Delay (s) - - 12.3 -
HCM Lane LOS - - B -
HCM 95th %tile Q(veh) - - 0 -



2025 Short Range Total PM Peak Hour Kellar Engineering
13: Access #4 & 74th Ave 05/17/2023

HCM 6th TWSC Synchro 11 Report
Sean Kellar, PE, PTOE

Intersection
Int Delay, s/veh 7.5

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 3 19 0 17 157 0
Future Vol, veh/h 3 19 0 17 157 0
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 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 3 21 0 18 171 0
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 24 0 32 14
          Stage 1 - - - - 14 -
          Stage 2 - - - - 18 -
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 - - 1591 - 982 1066
          Stage 1 - - - - 1009 -
          Stage 2 - - - - 1005 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1591 - 982 1066
Mov Cap-2 Maneuver - - - - 982 -
          Stage 1 - - - - 1009 -
          Stage 2 - - - - 1005 -
 

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

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 982 - - 1591 -
HCM Lane V/C Ratio 0.174 - - - -
HCM Control Delay (s) 9.4 - - 0 -
HCM Lane LOS A - - A -
HCM 95th %tile Q(veh) 0.6 - - 0 -



2025 Short Range Total PM Peak Hour Kellar Engineering
15: Hwy 224 & Access #1 05/17/2023

HCM 6th TWSC Synchro 11 Report
Sean Kellar, PE, PTOE

Intersection
Int Delay, s/veh 2.6

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 0 783 722 130 0 196
Future Vol, veh/h 0 783 722 130 0 196
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 0 851 785 141 0 213
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All - 0 - 0 - 785
          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 - - - 0 393
          Stage 1 0 - - - 0 -
          Stage 2 0 - - - 0 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - - - - 393
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB SB
HCM Control Delay, s 0 0 24.5
HCM LOS C
 

Minor Lane/Major Mvmt EBT WBT WBR SBLn1
Capacity (veh/h) - - - 393
HCM Lane V/C Ratio - - - 0.542
HCM Control Delay (s) - - - 24.5
HCM Lane LOS - - - C
HCM 95th %tile Q(veh) - - - 3.1



2045 Background AM Peak Hour Kellar Engineering
3: York St & Hwy 224 05/17/2023

Timings Synchro 11 Report
Sean Kellar, PE, PTOE

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 110 435 879 240 1095 192 153 197 117 117 817 181
Future Volume (vph) 110 435 879 240 1095 192 153 197 117 117 817 181
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Detector Phase 7 4 4 3 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 9.5 22.5 22.5 9.5 22.5 22.5 9.5 22.5 22.5 9.5 22.5 22.5
Total Split (s) 10.9 50.0 50.0 10.0 49.1 49.1 10.6 29.0 29.0 11.0 29.4 29.4
Total Split (%) 10.9% 50.0% 50.0% 10.0% 49.1% 49.1% 10.6% 29.0% 29.0% 11.0% 29.4% 29.4%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None C-Max C-Max None C-Max C-Max
Act Effct Green (s) 51.9 45.5 45.5 50.1 44.6 44.6 30.6 24.5 24.5 31.4 24.9 24.9
Actuated g/C Ratio 0.52 0.46 0.46 0.50 0.45 0.45 0.31 0.24 0.24 0.31 0.25 0.25
v/c Ratio 0.56 0.28 1.09 0.53 0.73 0.26 0.88 0.24 0.26 0.31 0.98 0.40
Control Delay 21.9 17.7 78.8 18.1 26.1 6.0 70.5 31.2 7.1 25.2 63.2 15.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 21.9 17.7 78.8 18.1 26.1 6.0 70.5 31.2 7.1 25.2 63.2 15.8
LOS C B E B C A E C A C E B
Approach Delay 55.7 22.3 38.1 51.5
Approach LOS E C D D

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.09
Intersection Signal Delay: 41.6 Intersection LOS: D
Intersection Capacity Utilization 101.6% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     3: York St & Hwy 224



2045 Background AM Peak Hour Kellar Engineering
3: York St & Hwy 224 05/17/2023

HCM 6th Signalized Intersection Summary Synchro 11 Report
Sean Kellar, PE, PTOE

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 110 435 879 240 1095 192 153 197 117 117 817 181
Future Volume (veh/h) 110 435 879 240 1095 192 153 197 117 117 817 181
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 116 458 0 253 1153 0 161 207 0 123 860 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 214 1358 442 1352 248 1134 511 1143
Arrive On Green 0.06 0.38 0.00 0.05 0.38 0.00 0.06 0.32 0.00 0.06 0.32 0.00
Sat Flow, veh/h 1781 3554 1585 1781 3554 1585 1781 3554 1585 1781 3554 1585
Grp Volume(v), veh/h 116 458 0 253 1153 0 161 207 0 123 860 0
Grp Sat Flow(s),veh/h/ln 1781 1777 1585 1781 1777 1585 1781 1777 1585 1781 1777 1585
Q Serve(g_s), s 3.9 9.1 0.0 5.5 29.8 0.0 6.1 4.2 0.0 4.6 21.7 0.0
Cycle Q Clear(g_c), s 3.9 9.1 0.0 5.5 29.8 0.0 6.1 4.2 0.0 4.6 21.7 0.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 214 1358 442 1352 248 1134 511 1143
V/C Ratio(X) 0.54 0.34 0.57 0.85 0.65 0.18 0.24 0.75
Avail Cap(c_a), veh/h 226 1617 442 1585 248 1134 513 1143
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 22.7 21.9 0.0 22.5 28.4 0.0 24.3 24.6 0.0 20.6 30.3 0.0
Incr Delay (d2), s/veh 2.3 0.1 0.0 1.8 4.2 0.0 5.8 0.4 0.0 0.2 4.6 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.7 3.7 0.0 2.2 12.6 0.0 2.9 1.8 0.0 1.9 9.8 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 25.1 22.0 0.0 24.3 32.6 0.0 30.1 25.0 0.0 20.8 34.9 0.0
LnGrp LOS C C C C C C C C
Approach Vol, veh/h 574 1406 368 983
Approach Delay, s/veh 22.7 31.1 27.2 33.2
Approach LOS C C C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 10.9 36.4 10.0 42.7 10.6 36.7 10.2 42.5
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 6.5 24.5 5.5 45.5 6.1 24.9 6.4 44.6
Max Q Clear Time (g_c+I1), s 6.6 6.2 7.5 11.1 8.1 23.7 5.9 31.8
Green Ext Time (p_c), s 0.0 1.1 0.0 3.1 0.0 0.7 0.0 6.3

Intersection Summary
HCM 6th Ctrl Delay 29.8
HCM 6th LOS C

Notes
Unsignalized Delay for [NBR, EBR, WBR, SBR] is excluded from calculations of the approach delay and intersection delay.



2045 Background AM Peak Hour Kellar Engineering
6: York St & 74th Ave 05/17/2023

Timings Synchro 11 Report
Sean Kellar, PE, PTOE

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 12 0 3 1 15 460 5 990
Future Volume (vph) 12 0 3 1 15 460 5 990
Turn Type Perm NA Perm NA pm+pt NA pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 22.5 22.5 22.5 9.5 22.5 9.5 22.5
Total Split (s) 22.6 22.6 22.6 22.6 9.6 27.8 9.6 27.8
Total Split (%) 37.7% 37.7% 37.7% 37.7% 16.0% 46.3% 16.0% 46.3%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None None C-Max None C-Max
Act Effct Green (s) 5.7 5.8 50.4 51.9 50.3 51.9
Actuated g/C Ratio 0.10 0.10 0.84 0.86 0.84 0.86
v/c Ratio 0.11 0.02 0.03 0.17 0.01 0.36
Control Delay 0.9 24.8 1.9 2.6 1.8 3.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 0.9 24.8 1.9 2.6 1.8 3.4
LOS A C A A A A
Approach Delay 0.9 24.8 2.6 3.3
Approach LOS A C A A

Intersection Summary
Cycle Length: 60
Actuated Cycle Length: 60
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.36
Intersection Signal Delay: 3.1 Intersection LOS: A
Intersection Capacity Utilization 39.6% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     6: York St & 74th Ave



2045 Background AM Peak Hour Kellar Engineering
6: York St & 74th Ave 05/17/2023

HCM 6th Signalized Intersection Summary Synchro 11 Report
Sean Kellar, PE, PTOE

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 12 0 16 3 1 0 15 460 6 5 990 19
Future Volume (veh/h) 12 0 16 3 1 0 15 460 6 5 990 19
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 13 0 17 3 1 0 16 500 7 5 1076 21
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 110 0 31 150 15 0 462 2627 37 747 2565 50
Arrive On Green 0.04 0.00 0.04 0.04 0.04 0.00 0.02 0.73 0.73 0.01 0.72 0.72
Sat Flow, veh/h 661 0 865 1242 414 0 1781 3588 50 1781 3565 70
Grp Volume(v), veh/h 30 0 0 4 0 0 16 247 260 5 536 561
Grp Sat Flow(s),veh/h/ln 1526 0 0 1656 0 0 1781 1777 1861 1781 1777 1858
Q Serve(g_s), s 1.0 0.0 0.0 0.0 0.0 0.0 0.1 2.6 2.6 0.0 7.3 7.3
Cycle Q Clear(g_c), s 1.1 0.0 0.0 0.1 0.0 0.0 0.1 2.6 2.6 0.0 7.3 7.3
Prop In Lane 0.43 0.57 0.75 0.00 1.00 0.03 1.00 0.04
Lane Grp Cap(c), veh/h 141 0 0 165 0 0 462 1301 1363 747 1278 1337
V/C Ratio(X) 0.21 0.00 0.00 0.02 0.00 0.00 0.03 0.19 0.19 0.01 0.42 0.42
Avail Cap(c_a), veh/h 541 0 0 561 0 0 579 1301 1363 886 1278 1337
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 28.4 0.0 0.0 27.9 0.0 0.0 2.5 2.5 2.5 2.3 3.4 3.4
Incr Delay (d2), s/veh 0.7 0.0 0.0 0.1 0.0 0.0 0.0 0.3 0.3 0.0 1.0 1.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.4 0.0 0.0 0.1 0.0 0.0 0.0 0.6 0.6 0.0 1.7 1.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 29.2 0.0 0.0 28.0 0.0 0.0 2.5 2.8 2.8 2.3 4.4 4.4
LnGrp LOS C A A C A A A A A A A A
Approach Vol, veh/h 30 4 523 1102
Approach Delay, s/veh 29.2 28.0 2.8 4.4
Approach LOS C C A A

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 4.9 48.4 6.7 5.7 47.7 6.7
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 5.1 23.3 18.1 5.1 23.3 18.1
Max Q Clear Time (g_c+I1), s 2.0 4.6 3.1 2.1 9.3 2.1
Green Ext Time (p_c), s 0.0 2.9 0.1 0.0 6.2 0.0

Intersection Summary
HCM 6th Ctrl Delay 4.4
HCM 6th LOS A



2045 Background PM Peak Hour Kellar Engineering
3: York St & Hwy 224 05/17/2023

Timings Synchro 11 Report
Sean Kellar, PE, PTOE

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 236 840 355 135 730 340 270 650 290 112 247 117
Future Volume (vph) 236 840 355 135 730 340 270 650 290 112 247 117
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Detector Phase 7 4 4 3 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 9.5 22.5 22.5 9.5 22.5 22.5 9.5 22.5 22.5 9.5 22.5 22.5
Total Split (s) 24.2 43.5 43.5 14.7 34.0 34.0 16.4 30.2 30.2 11.6 25.4 25.4
Total Split (%) 24.2% 43.5% 43.5% 14.7% 34.0% 34.0% 16.4% 30.2% 30.2% 11.6% 25.4% 25.4%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None C-Max C-Max None C-Max C-Max
Act Effct Green (s) 47.1 33.9 33.9 38.2 28.8 28.8 43.0 31.0 31.0 33.6 25.9 25.9
Actuated g/C Ratio 0.47 0.34 0.34 0.38 0.29 0.29 0.43 0.31 0.31 0.34 0.26 0.26
v/c Ratio 0.73 0.74 0.49 0.55 0.76 0.54 0.58 0.62 0.44 0.44 0.28 0.22
Control Delay 31.2 32.7 6.2 24.0 37.6 9.2 26.7 33.9 6.3 25.8 32.5 0.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 31.2 32.7 6.2 24.0 37.6 9.2 26.7 33.9 6.3 25.8 32.5 0.9
LOS C C A C D A C C A C C A
Approach Delay 25.9 28.0 25.7 23.2
Approach LOS C C C C

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.76
Intersection Signal Delay: 26.1 Intersection LOS: C
Intersection Capacity Utilization 72.4% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     3: York St & Hwy 224



2045 Background PM Peak Hour Kellar Engineering
3: York St & Hwy 224 05/17/2023

HCM 6th Signalized Intersection Summary Synchro 11 Report
Sean Kellar, PE, PTOE

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 236 840 355 135 730 340 270 650 290 112 247 117
Future Volume (veh/h) 236 840 355 135 730 340 270 650 290 112 247 117
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 248 884 0 142 768 0 284 684 0 118 260 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 324 1069 253 910 586 1353 358 1149
Arrive On Green 0.12 0.30 0.00 0.08 0.26 0.00 0.12 0.38 0.00 0.06 0.32 0.00
Sat Flow, veh/h 1781 3554 1585 1781 3554 1585 1781 3554 1585 1781 3554 1585
Grp Volume(v), veh/h 248 884 0 142 768 0 284 684 0 118 260 0
Grp Sat Flow(s),veh/h/ln 1781 1777 1585 1781 1777 1585 1781 1777 1585 1781 1777 1585
Q Serve(g_s), s 9.7 23.2 0.0 5.8 20.5 0.0 10.2 14.8 0.0 4.4 5.3 0.0
Cycle Q Clear(g_c), s 9.7 23.2 0.0 5.8 20.5 0.0 10.2 14.8 0.0 4.4 5.3 0.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 324 1069 253 910 586 1353 358 1149
V/C Ratio(X) 0.76 0.83 0.56 0.84 0.48 0.51 0.33 0.23
Avail Cap(c_a), veh/h 459 1386 297 1048 586 1353 375 1149
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 24.5 32.5 0.0 26.4 35.3 0.0 17.6 23.7 0.0 20.8 24.7 0.0
Incr Delay (d2), s/veh 4.8 3.3 0.0 2.0 5.7 0.0 0.6 1.4 0.0 0.5 0.5 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.3 10.0 0.0 2.5 9.2 0.0 4.1 6.3 0.0 1.8 2.3 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 29.4 35.9 0.0 28.4 41.0 0.0 18.2 25.1 0.0 21.3 25.2 0.0
LnGrp LOS C D C D B C C C
Approach Vol, veh/h 1132 910 968 378
Approach Delay, s/veh 34.5 39.1 23.1 24.0
Approach LOS C D C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 10.6 42.6 12.2 34.6 16.4 36.8 16.7 30.1
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 7.1 25.7 10.2 39.0 11.9 20.9 19.7 29.5
Max Q Clear Time (g_c+I1), s 6.4 16.8 7.8 25.2 12.2 7.3 11.7 22.5
Green Ext Time (p_c), s 0.0 3.1 0.1 4.9 0.0 1.3 0.4 2.8

Intersection Summary
HCM 6th Ctrl Delay 31.3
HCM 6th LOS C

Notes
Unsignalized Delay for [NBR, EBR, WBR, SBR] is excluded from calculations of the approach delay and intersection delay.



2045 Background PM Peak Hour Kellar Engineering
6: York St & 74th Ave 05/17/2023

Timings Synchro 11 Report
Sean Kellar, PE, PTOE

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 19 0 2 9 10 1050 2 460
Future Volume (vph) 19 0 2 9 10 1050 2 460
Turn Type Perm NA Perm NA pm+pt NA pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 22.5 22.5 22.5 9.5 22.5 9.5 22.5
Total Split (s) 22.5 22.5 22.5 22.5 9.5 28.0 9.5 28.0
Total Split (%) 37.5% 37.5% 37.5% 37.5% 15.8% 46.7% 15.8% 46.7%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None None C-Max None C-Max
Act Effct Green (s) 6.0 6.0 48.2 48.8 48.0 48.7
Actuated g/C Ratio 0.10 0.10 0.80 0.81 0.80 0.81
v/c Ratio 0.20 0.07 0.01 0.40 0.00 0.18
Control Delay 2.7 25.0 2.2 4.1 2.0 3.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 2.7 25.0 2.2 4.1 2.0 3.2
LOS A C A A A A
Approach Delay 2.7 25.0 4.1 3.2
Approach LOS A C A A

Intersection Summary
Cycle Length: 60
Actuated Cycle Length: 60
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.40
Intersection Signal Delay: 3.9 Intersection LOS: A
Intersection Capacity Utilization 41.9% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     6: York St & 74th Ave



2045 Background PM Peak Hour Kellar Engineering
6: York St & 74th Ave 05/17/2023

HCM 6th Signalized Intersection Summary Synchro 11 Report
Sean Kellar, PE, PTOE

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 19 0 26 2 9 0 10 1050 2 2 460 5
Future Volume (veh/h) 19 0 26 2 9 0 10 1050 2 2 460 5
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 21 0 28 2 10 0 11 1141 2 2 500 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 120 1 47 82 85 0 736 2617 5 416 2552 26
Arrive On Green 0.05 0.00 0.05 0.05 0.05 0.00 0.01 0.72 0.72 0.00 0.71 0.71
Sat Flow, veh/h 649 11 879 217 1604 0 1781 3640 6 1781 3605 36
Grp Volume(v), veh/h 49 0 0 12 0 0 11 557 586 2 246 259
Grp Sat Flow(s),veh/h/ln 1538 0 0 1822 0 0 1781 1777 1869 1781 1777 1864
Q Serve(g_s), s 1.5 0.0 0.0 0.0 0.0 0.0 0.1 7.7 7.7 0.0 2.8 2.8
Cycle Q Clear(g_c), s 1.8 0.0 0.0 0.4 0.0 0.0 0.1 7.7 7.7 0.0 2.8 2.8
Prop In Lane 0.43 0.57 0.17 0.00 1.00 0.00 1.00 0.02
Lane Grp Cap(c), veh/h 168 0 0 167 0 0 736 1278 1344 416 1258 1319
V/C Ratio(X) 0.29 0.00 0.00 0.07 0.00 0.00 0.01 0.44 0.44 0.00 0.20 0.20
Avail Cap(c_a), veh/h 538 0 0 603 0 0 859 1278 1344 559 1258 1319
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 27.7 0.0 0.0 27.1 0.0 0.0 2.4 3.4 3.4 2.9 3.0 3.0
Incr Delay (d2), s/veh 1.0 0.0 0.0 0.2 0.0 0.0 0.0 1.1 1.0 0.0 0.3 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.7 0.0 0.0 0.2 0.0 0.0 0.0 1.8 1.9 0.0 0.7 0.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 28.7 0.0 0.0 27.2 0.0 0.0 2.4 4.5 4.5 2.9 3.3 3.3
LnGrp LOS C A A C A A A A A A A A
Approach Vol, veh/h 49 12 1154 507
Approach Delay, s/veh 28.7 27.2 4.5 3.3
Approach LOS C C A A

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 4.7 47.6 7.7 5.3 47.0 7.7
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 5.0 23.5 18.0 5.0 23.5 18.0
Max Q Clear Time (g_c+I1), s 2.0 9.7 3.8 2.1 4.8 2.4
Green Ext Time (p_c), s 0.0 6.4 0.1 0.0 2.9 0.0

Intersection Summary
HCM 6th Ctrl Delay 5.0
HCM 6th LOS A



2045 Long Range Total AM Peak Hour Kellar Engineering
3: York St & Hwy 224 05/17/2023

Timings Synchro 11 Report
Sean Kellar, PE, PTOE

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 265 435 879 240 1285 197 153 274 117 157 892 227
Future Volume (vph) 265 435 879 240 1285 197 153 274 117 157 892 227
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Detector Phase 7 4 4 3 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 9.5 22.5 22.5 9.5 22.5 22.5 9.5 22.5 22.5 9.5 22.5 22.5
Total Split (s) 19.4 61.0 61.0 10.2 51.8 51.8 11.8 33.8 33.8 15.0 37.0 37.0
Total Split (%) 16.2% 50.8% 50.8% 8.5% 43.2% 43.2% 9.8% 28.2% 28.2% 12.5% 30.8% 30.8%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None C-Max C-Max None C-Max C-Max
Act Effct Green (s) 66.7 56.5 56.5 53.0 47.3 47.3 36.9 29.6 29.6 42.7 32.5 32.5
Actuated g/C Ratio 0.56 0.47 0.47 0.44 0.39 0.39 0.31 0.25 0.25 0.36 0.27 0.27
v/c Ratio 0.99 0.27 1.06 0.57 0.97 0.29 0.95 0.33 0.25 0.43 0.98 0.45
Control Delay 85.7 19.9 73.4 24.8 54.1 10.0 90.1 38.4 6.1 29.1 64.7 17.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 85.7 19.9 73.4 24.8 54.1 10.0 90.1 38.4 6.1 29.1 64.7 17.2
LOS F B E C D B F D A C E B
Approach Delay 60.7 44.9 46.0 51.9
Approach LOS E D D D

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 110
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.06
Intersection Signal Delay: 51.6 Intersection LOS: D
Intersection Capacity Utilization 103.6% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     3: York St & Hwy 224



2045 Long Range Total AM Peak Hour Kellar Engineering
3: York St & Hwy 224 05/17/2023

HCM 6th Signalized Intersection Summary Synchro 11 Report
Sean Kellar, PE, PTOE

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 265 435 879 240 1285 197 153 274 117 157 892 227
Future Volume (veh/h) 265 435 879 240 1285 197 153 274 117 157 892 227
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 279 458 0 253 1353 0 161 288 0 165 939 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 289 1670 510 1397 174 883 409 966
Arrive On Green 0.12 0.47 0.00 0.05 0.39 0.00 0.06 0.25 0.00 0.06 0.18 0.00
Sat Flow, veh/h 1781 3554 1585 1781 3554 1585 1781 3554 1585 1781 3554 1585
Grp Volume(v), veh/h 279 458 0 253 1353 0 161 288 0 165 939 0
Grp Sat Flow(s),veh/h/ln 1781 1777 1585 1781 1777 1585 1781 1777 1585 1781 1777 1585
Q Serve(g_s), s 14.1 9.4 0.0 5.7 44.8 0.0 7.3 8.0 0.0 8.1 31.5 0.0
Cycle Q Clear(g_c), s 14.1 9.4 0.0 5.7 44.8 0.0 7.3 8.0 0.0 8.1 31.5 0.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 289 1670 510 1397 174 883 409 966
V/C Ratio(X) 0.96 0.27 0.50 0.97 0.93 0.33 0.40 0.97
Avail Cap(c_a), veh/h 289 1673 510 1401 174 883 415 966
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.67 0.67 0.67
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 36.8 19.4 0.0 22.9 35.7 0.0 37.5 36.9 0.0 30.5 48.6 0.0
Incr Delay (d2), s/veh 43.1 0.1 0.0 0.7 17.0 0.0 47.4 1.0 0.0 0.6 23.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 11.6 3.8 0.0 2.1 21.7 0.0 5.8 3.6 0.0 3.7 17.5 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 79.9 19.4 0.0 23.6 52.7 0.0 84.8 37.9 0.0 31.1 71.6 0.0
LnGrp LOS E B C D F D C E
Approach Vol, veh/h 737 1606 449 1104
Approach Delay, s/veh 42.3 48.1 54.7 65.6
Approach LOS D D D E

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 14.6 34.3 10.2 60.9 11.8 37.1 19.4 51.7
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 10.5 29.3 5.7 56.5 7.3 32.5 14.9 47.3
Max Q Clear Time (g_c+I1), s 10.1 10.0 7.7 11.4 9.3 33.5 16.1 46.8
Green Ext Time (p_c), s 0.0 1.7 0.0 3.1 0.0 0.0 0.0 0.4

Intersection Summary
HCM 6th Ctrl Delay 52.7
HCM 6th LOS D

Notes
Unsignalized Delay for [NBR, EBR, WBR, SBR] is excluded from calculations of the approach delay and intersection delay.



2045 Long Range Total AM Peak Hour Kellar Engineering
6: York St & 74th Ave 05/17/2023

Timings Synchro 11 Report
Sean Kellar, PE, PTOE

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 12 0 164 1 15 474 25 1000
Future Volume (vph) 12 0 164 1 15 474 25 1000
Turn Type Perm NA Perm NA pm+pt NA pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 22.5 22.5 22.5 9.5 22.5 9.5 22.5
Total Split (s) 22.6 22.6 22.6 22.6 9.6 27.8 9.6 27.8
Total Split (%) 37.7% 37.7% 37.7% 37.7% 16.0% 46.3% 16.0% 46.3%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None None C-Max None C-Max
Act Effct Green (s) 13.2 13.2 35.9 33.7 36.9 35.9
Actuated g/C Ratio 0.22 0.22 0.60 0.56 0.62 0.60
v/c Ratio 0.07 0.63 0.05 0.26 0.05 0.53
Control Delay 0.4 30.1 5.7 7.6 5.8 10.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 0.4 30.1 5.7 7.6 5.8 10.4
LOS A C A A A B
Approach Delay 0.4 30.1 7.6 10.3
Approach LOS A C A B

Intersection Summary
Cycle Length: 60
Actuated Cycle Length: 60
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.63
Intersection Signal Delay: 11.3 Intersection LOS: B
Intersection Capacity Utilization 51.9% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     6: York St & 74th Ave



2045 Long Range Total AM Peak Hour Kellar Engineering
6: York St & 74th Ave 05/17/2023

HCM 6th Signalized Intersection Summary Synchro 11 Report
Sean Kellar, PE, PTOE

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 12 0 16 164 1 6 15 474 6 25 1000 19
Future Volume (veh/h) 12 0 16 164 1 6 15 474 6 25 1000 19
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 13 0 17 178 1 7 16 515 7 27 1087 21
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 177 30 158 341 1 9 366 2092 28 687 2116 41
Arrive On Green 0.16 0.00 0.16 0.16 0.16 0.16 0.04 1.00 1.00 0.03 0.59 0.59
Sat Flow, veh/h 559 185 974 1378 8 54 1781 3590 49 1781 3566 69
Grp Volume(v), veh/h 30 0 0 186 0 0 16 255 267 27 542 566
Grp Sat Flow(s),veh/h/ln 1719 0 0 1440 0 0 1781 1777 1862 1781 1777 1858
Q Serve(g_s), s 0.0 0.0 0.0 6.5 0.0 0.0 0.2 0.0 0.0 0.4 10.7 10.7
Cycle Q Clear(g_c), s 0.9 0.0 0.0 7.4 0.0 0.0 0.2 0.0 0.0 0.4 10.7 10.7
Prop In Lane 0.43 0.57 0.96 0.04 1.00 0.03 1.00 0.04
Lane Grp Cap(c), veh/h 364 0 0 351 0 0 366 1036 1085 687 1055 1103
V/C Ratio(X) 0.08 0.00 0.00 0.53 0.00 0.00 0.04 0.25 0.25 0.04 0.51 0.51
Avail Cap(c_a), veh/h 574 0 0 547 0 0 483 1036 1085 784 1055 1103
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 21.4 0.0 0.0 24.1 0.0 0.0 5.5 0.0 0.0 4.6 7.1 7.1
Incr Delay (d2), s/veh 0.1 0.0 0.0 1.2 0.0 0.0 0.0 0.6 0.5 0.0 1.8 1.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.3 0.0 0.0 2.5 0.0 0.0 0.1 0.2 0.2 0.1 3.5 3.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 21.5 0.0 0.0 25.3 0.0 0.0 5.6 0.6 0.5 4.6 8.9 8.8
LnGrp LOS C A A C A A A A A A A A
Approach Vol, veh/h 30 186 538 1135
Approach Delay, s/veh 21.5 25.3 0.7 8.8
Approach LOS C C A A

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 6.3 39.5 14.2 5.7 40.1 14.2
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 5.1 23.3 18.1 5.1 23.3 18.1
Max Q Clear Time (g_c+I1), s 2.4 2.0 2.9 2.2 12.7 9.4
Green Ext Time (p_c), s 0.0 3.1 0.1 0.0 5.3 0.6

Intersection Summary
HCM 6th Ctrl Delay 8.3
HCM 6th LOS A



2045 Long Range Total AM Peak Hour Kellar Engineering
9: York St & Access #3 05/17/2023

HCM 6th TWSC Synchro 11 Report
Sean Kellar, PE, PTOE

Intersection
Int Delay, s/veh 0

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 0 7 488 14 0 1276
Future Vol, veh/h 0 7 488 14 0 1276
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 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 8 530 15 0 1387
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All - 273 0 0 - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - 6.94 - - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - 3.32 - - - -
Pot Cap-1 Maneuver 0 725 - - 0 -
          Stage 1 0 - - - 0 -
          Stage 2 0 - - - 0 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - 725 - - - -
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 NBT NBRWBLn1 SBT
Capacity (veh/h) - - 725 -
HCM Lane V/C Ratio - - 0.01 -
HCM Control Delay (s) - - 10 -
HCM Lane LOS - - B -
HCM 95th %tile Q(veh) - - 0 -



2045 Long Range Total AM Peak Hour Kellar Engineering
11: York St & Access #2 05/17/2023

HCM 6th TWSC Synchro 11 Report
Sean Kellar, PE, PTOE

Intersection
Int Delay, s/veh 0

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 0 7 659 77 0 1276
Future Vol, veh/h 0 7 659 77 0 1276
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 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 8 716 84 0 1387
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All - 400 0 0 - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - 6.94 - - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - 3.32 - - - -
Pot Cap-1 Maneuver 0 600 - - 0 -
          Stage 1 0 - - - 0 -
          Stage 2 0 - - - 0 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - 600 - - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

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

Minor Lane/Major Mvmt NBT NBRWBLn1 SBT
Capacity (veh/h) - - 600 -
HCM Lane V/C Ratio - - 0.013 -
HCM Control Delay (s) - - 11.1 -
HCM Lane LOS - - B -
HCM 95th %tile Q(veh) - - 0 -



2045 Long Range Total AM Peak Hour Kellar Engineering
13: Access #4 & 74th Ave 05/17/2023

HCM 6th TWSC Synchro 11 Report
Sean Kellar, PE, PTOE

Intersection
Int Delay, s/veh 7.6

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 11 20 0 10 161 0
Future Vol, veh/h 11 20 0 10 161 0
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 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 12 22 0 11 175 0
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 34 0 34 23
          Stage 1 - - - - 23 -
          Stage 2 - - - - 11 -
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 - - 1578 - 979 1054
          Stage 1 - - - - 1000 -
          Stage 2 - - - - 1012 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1578 - 979 1054
Mov Cap-2 Maneuver - - - - 979 -
          Stage 1 - - - - 1000 -
          Stage 2 - - - - 1012 -
 

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

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 979 - - 1578 -
HCM Lane V/C Ratio 0.179 - - - -
HCM Control Delay (s) 9.5 - - 0 -
HCM Lane LOS A - - A -
HCM 95th %tile Q(veh) 0.6 - - 0 -



2045 Long Range Total AM Peak Hour Kellar Engineering
15: Hwy 224 & Access #1 05/17/2023

HCM 6th TWSC Synchro 11 Report
Sean Kellar, PE, PTOE

Intersection
Int Delay, s/veh 2.4

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 0 709 1227 130 0 115
Future Vol, veh/h 0 709 1227 130 0 115
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 - 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 95 95 95 95 95 97
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 746 1292 137 0 119
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All - 0 - 0 - 1292
          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 - - - 0 199
          Stage 1 0 - - - 0 -
          Stage 2 0 - - - 0 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - - - - 199
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB SB
HCM Control Delay, s 0 0 46.7
HCM LOS E
 

Minor Lane/Major Mvmt EBT WBT WBR SBLn1
Capacity (veh/h) - - - 199
HCM Lane V/C Ratio - - - 0.596
HCM Control Delay (s) - - - 46.7
HCM Lane LOS - - - E
HCM 95th %tile Q(veh) - - - 3.3



2045 Long Range Total PM Peak Hour Kellar Engineering
3: York St & Hwy 224 05/17/2023

Timings Synchro 11 Report
Sean Kellar, PE, PTOE

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 387 840 355 135 924 342 270 726 290 153 320 160
Future Volume (vph) 387 840 355 135 924 342 270 726 290 153 320 160
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Detector Phase 7 4 4 3 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 9.5 22.5 22.5 9.5 22.5 22.5 9.5 22.5 22.5 9.5 22.5 22.5
Total Split (s) 24.2 43.5 43.5 14.7 34.0 34.0 16.4 30.2 30.2 11.6 25.4 25.4
Total Split (%) 24.2% 43.5% 43.5% 14.7% 34.0% 34.0% 16.4% 30.2% 30.2% 11.6% 25.4% 25.4%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None C-Max C-Max None C-Max C-Max
Act Effct Green (s) 53.7 40.2 40.2 38.5 29.5 29.5 37.3 25.7 25.7 28.0 20.9 20.9
Actuated g/C Ratio 0.54 0.40 0.40 0.38 0.30 0.30 0.37 0.26 0.26 0.28 0.21 0.21
v/c Ratio 0.96 0.62 0.45 0.47 0.93 0.57 0.75 0.84 0.50 0.81 0.46 0.34
Control Delay 63.1 26.4 5.5 18.7 50.7 14.8 37.7 45.0 8.6 54.4 36.9 4.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 63.1 26.4 5.5 18.7 50.7 14.8 37.7 45.0 8.6 54.4 36.9 4.0
LOS E C A B D B D D A D D A
Approach Delay 30.7 38.9 35.3 32.8
Approach LOS C D D C

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.96
Intersection Signal Delay: 34.5 Intersection LOS: C
Intersection Capacity Utilization 90.5% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     3: York St & Hwy 224



2045 Long Range Total PM Peak Hour Kellar Engineering
3: York St & Hwy 224 05/17/2023

HCM 6th Signalized Intersection Summary Synchro 11 Report
Sean Kellar, PE, PTOE

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 387 840 355 135 924 342 270 726 290 153 320 160
Future Volume (veh/h) 387 840 355 135 924 342 270 726 290 153 320 160
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 407 884 0 142 973 0 284 764 0 161 337 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 435 1469 342 1038 421 929 240 758
Arrive On Green 0.20 0.41 0.00 0.07 0.29 0.00 0.12 0.26 0.00 0.07 0.21 0.00
Sat Flow, veh/h 1781 3554 1585 1781 3554 1585 1781 3554 1585 1781 3554 1585
Grp Volume(v), veh/h 407 884 0 142 973 0 284 764 0 161 337 0
Grp Sat Flow(s),veh/h/ln 1781 1777 1585 1781 1777 1585 1781 1777 1585 1781 1777 1585
Q Serve(g_s), s 17.5 19.4 0.0 5.5 26.7 0.0 11.9 20.2 0.0 7.1 8.2 0.0
Cycle Q Clear(g_c), s 17.5 19.4 0.0 5.5 26.7 0.0 11.9 20.2 0.0 7.1 8.2 0.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 435 1469 342 1038 421 929 240 758
V/C Ratio(X) 0.94 0.60 0.42 0.94 0.68 0.82 0.67 0.44
Avail Cap(c_a), veh/h 437 1469 391 1048 421 929 240 758
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 27.0 22.9 0.0 22.2 34.5 0.0 26.0 34.7 0.0 29.7 34.2 0.0
Incr Delay (d2), s/veh 27.5 0.7 0.0 0.8 15.1 0.0 4.2 8.1 0.0 7.1 1.9 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 10.2 7.8 0.0 2.3 13.1 0.0 5.6 9.6 0.0 3.5 3.7 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 54.6 23.6 0.0 23.0 49.6 0.0 30.2 42.9 0.0 36.8 36.1 0.0
LnGrp LOS D C C D C D D D
Approach Vol, veh/h 1291 1115 1048 498
Approach Delay, s/veh 33.4 46.2 39.4 36.3
Approach LOS C D D D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 11.6 30.6 11.9 45.8 16.4 25.8 24.1 33.7
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 7.1 25.7 10.2 39.0 11.9 20.9 19.7 29.5
Max Q Clear Time (g_c+I1), s 9.1 22.2 7.5 21.4 13.9 10.2 19.5 28.7
Green Ext Time (p_c), s 0.0 1.7 0.1 5.5 0.0 1.5 0.0 0.5

Intersection Summary
HCM 6th Ctrl Delay 39.0
HCM 6th LOS D

Notes
Unsignalized Delay for [NBR, EBR, WBR, SBR] is excluded from calculations of the approach delay and intersection delay.



2045 Long Range Total PM Peak Hour Kellar Engineering
6: York St & 74th Ave 05/17/2023

Timings Synchro 11 Report
Sean Kellar, PE, PTOE

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 19 0 159 9 10 1062 21 470
Future Volume (vph) 19 0 159 9 10 1062 21 470
Turn Type Perm NA Perm NA pm+pt NA pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 22.5 22.5 22.5 9.5 22.5 9.5 22.5
Total Split (s) 22.5 22.5 22.5 22.5 9.5 28.0 9.5 28.0
Total Split (%) 37.5% 37.5% 37.5% 37.5% 15.8% 46.7% 15.8% 46.7%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None None C-Max None C-Max
Act Effct Green (s) 13.3 13.3 36.8 35.8 36.8 35.8
Actuated g/C Ratio 0.22 0.22 0.61 0.60 0.61 0.60
v/c Ratio 0.12 0.65 0.02 0.55 0.07 0.24
Control Delay 1.1 30.6 5.8 10.9 6.1 7.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 1.1 30.6 5.8 10.9 6.1 7.7
LOS A C A B A A
Approach Delay 1.1 30.6 10.9 7.6
Approach LOS A C B A

Intersection Summary
Cycle Length: 60
Actuated Cycle Length: 60
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.65
Intersection Signal Delay: 11.6 Intersection LOS: B
Intersection Capacity Utilization 53.2% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     6: York St & 74th Ave



2045 Long Range Total PM Peak Hour Kellar Engineering
6: York St & 74th Ave 05/17/2023

HCM 6th Signalized Intersection Summary Synchro 11 Report
Sean Kellar, PE, PTOE

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 19 0 26 159 9 6 10 1062 2 21 470 5
Future Volume (veh/h) 19 0 26 159 9 6 10 1062 2 21 470 5
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 21 0 28 173 10 7 11 1154 2 23 511 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 175 30 160 333 13 9 615 2130 4 358 2156 21
Arrive On Green 0.16 0.00 0.16 0.16 0.16 0.16 0.01 0.59 0.59 0.03 0.60 0.60
Sat Flow, veh/h 548 185 978 1335 77 54 1781 3640 6 1781 3606 35
Grp Volume(v), veh/h 49 0 0 190 0 0 11 563 593 23 252 264
Grp Sat Flow(s),veh/h/ln 1712 0 0 1466 0 0 1781 1777 1869 1781 1777 1864
Q Serve(g_s), s 0.0 0.0 0.0 5.9 0.0 0.0 0.1 11.6 11.6 0.3 4.0 4.0
Cycle Q Clear(g_c), s 1.5 0.0 0.0 7.4 0.0 0.0 0.1 11.6 11.6 0.3 4.0 4.0
Prop In Lane 0.43 0.57 0.91 0.04 1.00 0.00 1.00 0.02
Lane Grp Cap(c), veh/h 365 0 0 354 0 0 615 1040 1094 358 1062 1114
V/C Ratio(X) 0.13 0.00 0.00 0.54 0.00 0.00 0.02 0.54 0.54 0.06 0.24 0.24
Avail Cap(c_a), veh/h 570 0 0 547 0 0 739 1040 1094 459 1062 1114
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 21.6 0.0 0.0 23.9 0.0 0.0 4.9 7.6 7.6 5.7 5.7 5.7
Incr Delay (d2), s/veh 0.2 0.0 0.0 1.3 0.0 0.0 0.0 2.0 1.9 0.1 0.5 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.6 0.0 0.0 2.5 0.0 0.0 0.0 3.9 4.1 0.1 1.3 1.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 21.8 0.0 0.0 25.2 0.0 0.0 4.9 9.6 9.5 5.8 6.2 6.2
LnGrp LOS C A A C A A A A A A A A
Approach Vol, veh/h 49 190 1167 539
Approach Delay, s/veh 21.8 25.2 9.5 6.2
Approach LOS C C A A

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 6.1 39.6 14.3 5.3 40.4 14.3
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 5.0 23.5 18.0 5.0 23.5 18.0
Max Q Clear Time (g_c+I1), s 2.3 13.6 3.5 2.1 6.0 9.4
Green Ext Time (p_c), s 0.0 5.3 0.1 0.0 2.9 0.6

Intersection Summary
HCM 6th Ctrl Delay 10.4
HCM 6th LOS B
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HCM 6th TWSC Synchro 11 Report
Sean Kellar, PE, PTOE

Intersection
Int Delay, s/veh 0

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 0 6 1068 12 0 633
Future Vol, veh/h 0 6 1068 12 0 633
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 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 7 1161 13 0 688
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All - 587 0 0 - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - 6.94 - - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - 3.32 - - - -
Pot Cap-1 Maneuver 0 453 - - 0 -
          Stage 1 0 - - - 0 -
          Stage 2 0 - - - 0 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - 453 - - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

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

Minor Lane/Major Mvmt NBT NBRWBLn1 SBT
Capacity (veh/h) - - 453 -
HCM Lane V/C Ratio - - 0.014 -
HCM Control Delay (s) - - 13.1 -
HCM Lane LOS - - B -
HCM 95th %tile Q(veh) - - 0 -



2045 Long Range Total PM Peak Hour Kellar Engineering
11: York St & Access #2 05/17/2023

HCM 6th TWSC Synchro 11 Report
Sean Kellar, PE, PTOE

Intersection
Int Delay, s/veh 0

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 0 6 1380 75 0 663
Future Vol, veh/h 0 6 1380 75 0 663
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 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 7 1500 82 0 721
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All - 791 0 0 - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - 6.94 - - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - 3.32 - - - -
Pot Cap-1 Maneuver 0 332 - - 0 -
          Stage 1 0 - - - 0 -
          Stage 2 0 - - - 0 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - 332 - - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach WB NB SB
HCM Control Delay, s 16.1 0 0
HCM LOS C
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBT
Capacity (veh/h) - - 332 -
HCM Lane V/C Ratio - - 0.02 -
HCM Control Delay (s) - - 16.1 -
HCM Lane LOS - - C -
HCM 95th %tile Q(veh) - - 0.1 -



2045 Long Range Total PM Peak Hour Kellar Engineering
13: Access #4 & 74th Ave 05/17/2023

HCM 6th TWSC Synchro 11 Report
Sean Kellar, PE, PTOE

Intersection
Int Delay, s/veh 7.5

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 4 19 0 17 157 0
Future Vol, veh/h 4 19 0 17 157 0
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 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 4 21 0 18 171 0
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 25 0 33 15
          Stage 1 - - - - 15 -
          Stage 2 - - - - 18 -
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 - - 1589 - 980 1065
          Stage 1 - - - - 1008 -
          Stage 2 - - - - 1005 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1589 - 980 1065
Mov Cap-2 Maneuver - - - - 980 -
          Stage 1 - - - - 1008 -
          Stage 2 - - - - 1005 -
 

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

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 980 - - 1589 -
HCM Lane V/C Ratio 0.174 - - - -
HCM Control Delay (s) 9.4 - - 0 -
HCM Lane LOS A - - A -
HCM 95th %tile Q(veh) 0.6 - - 0 -



2045 Long Range Total PM Peak Hour Kellar Engineering
15: Hwy 224 & Access #1 05/17/2023

HCM 6th TWSC Synchro 11 Report
Sean Kellar, PE, PTOE

Intersection
Int Delay, s/veh 1.8

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 0 1283 1205 130 0 116
Future Vol, veh/h 0 1283 1205 130 0 116
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 95 95 95 95 95 97
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 1351 1268 137 0 120
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All - 0 - 0 - 1268
          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 - - - 0 206
          Stage 1 0 - - - 0 -
          Stage 2 0 - - - 0 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - - - - 206
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB SB
HCM Control Delay, s 0 0 44.2
HCM LOS E
 

Minor Lane/Major Mvmt EBT WBT WBR SBLn1
Capacity (veh/h) - - - 206
HCM Lane V/C Ratio - - - 0.581
HCM Control Delay (s) - - - 44.2
HCM Lane LOS - - - E
HCM 95th %tile Q(veh) - - - 3.2
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Engineers Certification 

I hereby certify that this report (plan) for the Preliminary Drainage design of Mendoza 

York Street Subdivision was prepared by me or under my direct supervision in 

accordance with the provisions of Adams County Storm Drainage Design and Technical 

Criteria for the owners thereof.  I understand that Adams County does not and will not 

assume liability for drainage facilities designed by others.”  

  

      _________________________________  

      date  

  

  

      _________________________________   

Rick Rome, PE  

Colorado 35103 

Registered Professional Engineer    

 

Owners Certification 

 

Mendoza Services hereby certifies that the drainage facilities for Mendoza York Street 

Subdivision shall be constructed according to the design presented in this report.  I 

understand that Adams County does not and will not assume liability for the drainage 

facilities designed and/ or certified by my engineer.  I understand that Adams County 

reviews drainage plans pursuant to Colorado Revised Statues Title 30, Article 28; but 

cannot, on behalf of Mendoza Services LLC, guarantee that final drainage design 

review will absolve (Mendoza Services) and/ or their successors and/ or assigns the 

future liability for improper design.  I further understand that approval of the Final Plat 

and/ or Final Development Plan does not imply approval of my engineer’s drainage 

design.  

  

      ________________________  

      date  

  

      ________________________    

       Ralph Mendoza  

  

      ________________________   

      Authorized Signature 

 

 



 

 

 

 

 

 

 

 

Final Drainage Report 

Mendoza York Street Subdivision 

A. General Location and Description 

Location 

This project is in the SW ¼ Section 36, Township 2 South Range 68 West of the 

6th PM, Adams County, Colorado.  The property is currently unplatted lands on 

two parcels addressed as 7330 York Street (parcel 0171936300074) and 2480 E. 

74th Ave. (parcel 0171936300075), Denver, CO 80229.  The site is bounded on 

the north by East 74th Avenue on the south by State Highway 224, on the west 

by York Street, and on the east by a commercial lot addressed at 2555 E. 74th 

Avenue.  The Clear Creek drainage way is located approximately 400 feet south 

of the property on the south side of State Highway 224.  

 

Description of Property. 

The site being evaluated contains approximately 7.2 acres.  Current zoning on 

the property is A2 and includes residential structures on the property that will be 

demolished as part of the project.  The site has historically been used for 

agricultural and farming uses.  The proposed zoning is an I-1 zoning designation 

and will be subdivided into four lots.  The proposed uses will be a retail center 

with a fueling station, warehouse type use.  An event center, and a lot reserved 

for future commercial uses.  Application processes proposed for the property 

include a re-zoning application and Minor Subdivision application. 

 

There are no previous drainage reports identified with the property, however the 

York Street Improvements included a right of way evaluation titled York Street 

Improvements February 14, 2019 by Drexel Barrell.  (Ref 3).   

 

The site has historically been used for agricultural purpose with the property 

being periodically turned and planted with various crops.  Proposed landscape 

will be provided in accordance with County requirements to include Right of way 

frontage, detention areas and parking islands. 

 

The site generally slopes to the southeast where an existing 24” CMP culvert 

crosses State Highway 224 and drains to Clear Creek.  The proposed drainage 

patterns for site development will continue along the historic path and include 

detention and water quality mitigation. 
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There are no major irrigation or drainage facilities crossing the property,  

 

Surrounding uses include predominantly light industrial with a few residential 

properties on the west side of York Street. 

 

Soil type on site is identified as Loamy Alluvial Land which is consistent with 

Hydrologic soil group C.  The site is in a Zone X flood area which represents an 

area of minimal flood hazard.  The area contiguous with the Highway 223 right of 

way is listed as Zone X Other Flood Area which could be “Area of 0.2% annual 

chance flood; area of 1% annual chance flood with average depth less than 1 

foot or with drainage areas less than 1 square mile; and area protected by 

Levees from 1% annual chance flood.”   

B. Objectives 

This project is proposed as a light industrial and commercial center for four lots 

varying in size between 1 acre and 2.5 acres.  Circulation through the site will 

include shared access for vehicular traffic, a right in right out access from 

Highway 223, There are two proposed access points to York Street together 

with two proposed access points from 74th Avenue.  

 

The ultimate development of the site will progress as a phased project with the 

initial use being the retail center with access improvement to the surrounding 

development areas. 

C. Drainage Basins 

Major Basin Descriptions 

 

The site is in the lower reaches of the Clear Creek Drainage Basin.  Runoff from 

this site is tributary to the creek through an existing culvert crossing State 

Highway 224. The York Street drainage improvements are addressed as part of 

the Drainage Report for York Street Improvements prepared by Drexel Barrell 

dated February 14, 2019.  The areas north of the project generally drain to the 

east with some flow concentrating along the north side of 74th Avenue to 

Clayton Street. Where stormwaters are directed in roadside swales to the east 

ultimately reaching the Platte River. 

 

Sub Basin Descriptions 

 

The drainage system is presented using six general basin designations.  Basins 

A, B, C and D are directly tributary to the detention pond.  Basins E and F 

represent perimeter areas and offsite right of way that flows along its historic 

flow path to the east. 
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Basin A represents the western portion of the project area and includes the retail 

/fuel station lot along York Street.  The basin consists of two watersheds what 

are collected in a proposed storm sewer and drain directly to the proposed pond 

at Design point 3.   

 

Basin B represents the future commercial lot together with the east half of the 

retail fuel center.  This basin is collected in two inlets with one being a toy c inlet 

planned for future extension with the Lot 1 development.  The second is a 

combination tyle 13 inlet collection local parking lot runoff.  Runoff from these 

areas will be collected in a proposed storm sewer that drains east combining 

with Basin C and then into the detention pond.at design point 11. 

 

Basin C is subdivided into five watersheds that are tributary to a proposed storm 

sewer system.  Basin C1 includes the north half of the rooftop drainage and 

north parking lot for Lots 3 and 4.  This flow is conveyed in a curb and gutter 

around the east side of lot 4 to an open 18” culver in a localized sump at design 

point 6.  The remainder of Basin C is directed south and collected in type R inlets 

that combined with Basin B runoff at design point 10 before discharging into the 

detention pond. 

 

Basin D represents the detention pond which collect runoff directly tributary to 

the pond area.  The combined tributary area directed to the pond is 6.8 acres of 

developed area.  The composite impervious coverage for the total basin is 

83.3%. 

 

Basin E consists of two sub basins. Basin E1 represents the onsite area 

immediately adjacent to State Highway 224 together with the south east corner 

of the property where the drive grade is established based on the shared 

entrance proposed at the corner of the property.  This area sill discharge directly 

into the roadside swale along State Highway 224 in its historic flow path east 

toward the outfall to the South Platte River.  Basin E2 represents the State 

Highway frontage that is tributary to a proposed Tyle D inlet (existing culvert_) at 

design point 14. 

 

Basin F represents the frontage adjacent to 74th Avenue.  Basin F1 represents 

the driveway entrances along 74th together with the landscape embankment that 

is physically unable to be collected and directed into the proposed detention 

pond.  Flows from this basin combine with Existing Right of way runoff from 

Basin F2 in 74th Avenue and continue east along their historic flow path. 

 

D. Drainage Design Criteria 

Development Criteria Reference Constraints 
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This project is proposed in conformance with the Adams County Storm Drainage 

Design and Stormwater Quality Regulations and supporting information from the 

Mile High Flood District Drainage Criteria Manuals Volumes 1, 2 and 3.   

 

Composite Runoff summary table 
Basin Area %I 

A 1.08 AC 87.2% 

B 1.33 AC 83.8% 

C 4.02 AC 88.4% 

D 0.37 AC 14..4 % 

E * 1.73 AC 40.1 % 

F * 0.67 AC 84.2 % 

* Includes adjacent public ROW in composite calculation  

Hydrological Criteria 

The design events storms for the project are 5 year for minor event conveyance 

and 100 year for major event conveyance.  The development area will be 

detained in a proposed pond on the south side of the project area.  Developed 

runoff will be treated for water quality, and release through a proposed outlet 

structure releasing for EURV and 100 year design flows.  

 

Hydraulic Criteria 

Storm system hydraulics for the onsite system is based on surface conveyance 

to traditional inlet collections systems and piped flow to the proposed detention 

pond.  The site is graded to provided raised building pad sites consistent with 

retail development.  Grades are generally proposed to maintain general historic 

drainage patterns with developed runoff directed to the proposed pond. 

 

E. Drainage Facility Design 

General Concept 

Drainage design for development in the Mendoza York Street Subdivision 

respects existing drainage patterns that are associated with the site and builds 

on the assumptions presented with the York Street Drainage design at 76th Ave.  

The system is divided along two general outfall paths to the detention pond.  

Flows are collected along surface paths in proposed curb and gutter systems 

and directed to localized low points where storm inlets concentrate surface 

runoff in a pipe system.  These flows are directed to a shared pond where 

stormwater is attenuated to support water quality capture volume, equivalent 

urban runoff volume and 100 year peak flow attenuation.  Pond discharge is 
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directed to the existing culvert near the center of the property crossing State 

Highway 224 and reaching Clear Creek. 

    

Specific Details 

The storm sewer capacity and performance is presented in Appendix C of this 

report using Haesteads StormCAD to evaluate the hydraulic performance of the 

system.  It is noteworthy that the site is presented with a grading concept 

requiring earthwork import.  This is the result of a combination of factors 

including the existing culvert invert elevation as a controlled outfall elevation, the 

required pond volume and maintaining reasonable minimum surface slopes and 

pipe cover for the proposed storm sewer system.  The combination of these 

factors results in a private storm sewer system with a minimum cover of 2 feet 

at certain locations.  The hydraulic grade line for the system is also relatively 

shallow.  This condition is addressed by maintaining overflow paths on the 

private lot that maintain surface flow paths as overflow to the pond in the event 

that the hydraulic capacity of the system is exceeded.  As a private system this 

condition is an acceptable variation from public storm sewer system criteria for 

major event runoff conveyance.  The 5-year event is maintained in the system as 

open channel flow. 

 

Inlet capacity is evaluated using the Mile High Flood District inlet worksheet 

V5.02. 

 

Detention for the property is evaluated using the Mile High Flood District 

detention worksheet V4.06.  The pond geometry is evaluated using the total site 

area of 7.16 acres at a composite impervious coverage of 82.3%.  As discussed 

in the Sub Basin Descriptions portion of this report, there are two areas that are 

physically unable to be directed to the proposed pond due to access and grade 

restrictions to match existing grades.  These basins are identified as Basins E1 

and F1.   

 

F. Summary 

The proposed development is presented in compliance with the Adams County 

Design Standards and specification for site development.  The proposed pond 

has adequate available volume to accommodate fully developed runoff tributary 

to the pond.  Basin areas and flow patterns are generally respected with the 

proposed drainage design.  
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Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Adams County Area, Parts of Adams and 
Denver Counties, Colorado
Survey Area Data: Version 19, Sep 1, 2022

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Jul 1, 2020—Jul 2, 
2020

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.

Soil Map—Adams County Area, Parts of Adams and Denver Counties, Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

11/21/2022
Page 2 of 3



Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

Lw Loamy alluvial land, 
moderately wet

7.5 100.0%

Totals for Area of Interest 7.5 100.0%

Soil Map—Adams County Area, Parts of Adams and Denver Counties, Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

11/21/2022
Page 3 of 3



Hydrologic Soil Group—Adams County Area, Parts of Adams and Denver Counties, Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

11/21/2022
Page 1 of 4
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Rating Polygons

A

A/D
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B/D

C

C/D

D

Not rated or not available

Soil Rating Lines
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A/D
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Soil Rating Points
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Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:20,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Adams County Area, Parts of Adams and 
Denver Counties, Colorado
Survey Area Data: Version 19, Sep 1, 2022

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Jul 1, 2020—Jul 2, 
2020

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.

Hydrologic Soil Group—Adams County Area, Parts of Adams and Denver Counties, Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

11/21/2022
Page 2 of 4



Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

Lw Loamy alluvial land, 
moderately wet

C 7.5 100.0%

Totals for Area of Interest 7.5 100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive 
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when 
thoroughly wet. These consist mainly of deep, well drained to excessively 
drained sands or gravelly sands. These soils have a high rate of water 
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to moderately coarse texture. 
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of 
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay 
layer at or near the surface, and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in 
their natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Hydrologic Soil Group—Adams County Area, Parts of Adams and Denver Counties, Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

11/21/2022
Page 3 of 4



 

 

Final Drainage Report 

for Mendoza York Street Subdivision 

IMEG #22006507 

Page 8 of 10 

Appendix B 

  



JOB NO. 2000217400 Alexander Way

Phase 1 Drainage Report

Percent Imperviouse Calculations

Mendoza York Street Subdivision

Runoff Calculations

2% 90% 50% 100%

DESIGN DRAIN Open Roof Lot Front Pavement/ Total Area Composite I

POINT BASIN Space Water Surface ac.

1 A1 28202 0.072888 0.175918 0.40 0.65 86.2%

2 A2 19224 0.047544 0.040404 0.35 0.44 88.5%

4 B1 44494 0.208907 0.81 1.02 80.0%

5 B2 13735 0.116208 0.20 0.32 96.3%

6 C1 63525 0.103558 0.659252 0.70 1.46 88.5%

7 C2 8836 0.04022 0.16 0.20 80.6%

8 C3 63680 0.112557 0.659252 0.69 1.46 87.9%

9 C4 18534 0.073347 0.35 0.43 83.1%

10 C5 20336 0.010009 0.46 0.47 97.9%

12 D1 16037 0.321648 0.05 0.37 14.4%

13 E1 7845 0.056956 0.12 0.18 69.0%

14 E2 67900 1.005211 0.55 1.56 36.8%

15 F1 7633 0.077319 0.10 0.18 56.8%

16 F2 21715 0.031451 0.47 0.50 93.8%

4.388407 7.164394 82.3%

G:\2022\22006507.00\ReportsNarratives\Drainage\Appendix B\22006507 CIA-7330 York



JOB NO. 22006507  7330 York Street Subdivision

Final Drainage Report

STANDARD FORM SF-2

REFERENCE MHFD TABLE 6-2 Watercourse Coefficient

Runoff Calculations Heavy Meadow 2.5 Short Grass Pasture & Lawns 7.0 Grassed Waterway 15.0

Time of Concentration Tillage/field 5.0 Nearly Bare Ground 10.0 Paved Area & Shallow Gutter 20.0

SUB-BASIN INITIAL / OVERLAND TRAVEL TIME T(c) CHECK FINAL

DATA TIME T(t) (URBANIZED BASINS) T(c)

DESIGN DRAIN AREA % I C 5 Length Slope T(i) Length Slope Coeff. Velocity T(t) COMP. TOTAL EQ 6-5

POINT BASIN ac. ft. % min ft. % fps min. T(c) LENGTH min.

1 A1 0.65 86.2% 0.74 40 2.0 3.3 145 1.0 20.0 2.0 1.2 5.0 185 11.5 5.0

2 A2 0.44 88.5% 0.76 100 2.0 4.9 140 1.0 20.0 2.0 1.2 6.1 240 11.1 6.1

4 B1 1.02 80.0% 0.69 50 2.0 4.2 200 1.0 20.0 2.0 1.7 5.9 250 12.6 5.9

5 B2 0.32 96.3% 0.82 30 4.0 1.7 130 0.6 20.0 1.5 1.4 5.0 160 9.8 5.0

6 C1 1.46 88.5% 0.76 30 2.0 2.7 300 1.0 20.0 2.0 2.5 5.2 330 11.2 5.2

7 C2 0.20 80.6% 0.70 80 4.0 4.2 160 1.0 20.0 2.0 1.3 5.5 240 12.5 5.5

8 C3 1.46 87.9% 0.76 60 1.5 4.3 70 1.0 20.0 2.0 0.6 5.0 130 11.2 5.0

9 C4 0.43 83.1% 0.72 60 2.0 4.3 550 0.5 20.0 1.4 6.5 10.8 610 12.6 10.8

10 C5 0.47 97.9% 0.84 30 1.0 2.6 120 1.0 20.0 2.0 1.0 5.0 150 9.5 5.0

12 D1 0.37 14.4% 0.15 30 1.0 9.5 330 0.5 20.0 1.4 3.9 13.4 360 24.3 13.4

13 E1 0.18 69.0% 0.60 20 2.0 3.2 40 1.0 20.0 2.0 0.3 5.0 60 14.3 5.0

14 E2 1.56 36.8% 0.34 80 2.0 9.9 400 1.0 20.0 2.0 3.3 13.2 480 20.3 13.2

15 F1 0.18 56.8% 0.50 30 2.0 4.8 700 0.8 20.0 1.8 6.5 11.3 730 17.2 11.3

16 F2 0.50 93.8% 0.80 30 2.0 2.4 700 0.8 20.0 1.8 6.5 8.9 730 10.7 8.9

G:\2022\22006507.00\ReportsNarratives\Drainage\Appendix B\22006507 CIA-7330 York



JOB NO. 22006507  7330 York Street Subdivision

Final Drainage Report

STANDARD FORM SF-3

REFERENCE:  MHFD Volume 1

Runoff Calculations Rainfall Depth-Duration-Frequency (1-hr) = 1.42

(Rational Method Procedure)

Design Storm 5 Year

BASIN INFORMATON DIRECT RUNOFF TOTAL RUNOFF

DESIGN DRAIN AREA RUNOFF T(c) C x A I Q T(c) SUM I Q

POINT BASIN ac. COEFF min in/hr cfs min C x A in/hr cfs REMARKS

1 A1 0.65 0.74 5.0 0.48 4.82 2.3

2 A2 0.44 0.76 6.1 0.34 4.56 1.5 6.1 0.82 4.56 3.7 A1, A2

4 B1 1.02 0.69 5.9 0.71 4.61 3.3

5 B2 0.32 0.82 5.0 0.26 4.82 1.3 5.9 0.97 4.61 4.4 B1, B2

6 C1 1.46 0.76 5.2 1.11 4.77 5.3

7 C2 0.20 0.70 5.5 0.14 4.69 0.7 5.5 1.25 4.69 5.9 C1, C2

8 C3 1.46 0.76 5.0 1.11 4.82 5.3 5.5 2.36 4.69 11.0 C1 thru C3

9 C4 0.43 0.72 10.8 0.30 3.73 1.1

10 C5 0.47 0.84 5.0 0.39 4.82 1.9 10.8 0.70 3.73 2.6 C4, C5

12 D1 0.37 0.15 13.4 0.06 3.40 0.2 13.4 4.89 3.40 16.6 A thru D

13 E1 0.18 0.60 5.0 0.11 4.82 0.5

14 E2 1.56 0.34 13.2 0.52 3.41 1.8 13.2 0.63 3.41 2.2 E1, E2

15 F1 0.18 0.50 11.3 0.09 3.65 0.3

16 F2 0.50 0.80 8.9 0.40 4.01 1.6

G:\2022\22006507.00\ReportsNarratives\Drainage\Appendix B\22006507 CIA-7330 York



JOB NO. 22006507  7330 York Street Subdivision

Final Drainage Report

STANDARD FORM SF-3

REFERENCE:  MHFD Volume 1

Runoff Calculations Rainfall Depth-Duration-Frequency (1-hr) = 2.71

(Rational Method Procedure)

Design Storm 100 Year

BASIN INFORMATON DIRECT RUNOFF TOTAL RUNOFF

DESIGN DRAIN AREA RUNOFF T(c) C x A I Q T(c) SUM I Q

POINT BASIN ac. COEFF min in/hr cfs min C x A in/hr cfs REMARKS

1 A1 0.65 0.84 5.0 0.54 9.19 5.0

2 A2 0.44 0.85 6.1 0.37 8.71 3.3 6.1 0.92 8.71 8.0 A1, A2

4 B1 1.02 0.81 5.9 0.83 8.79 7.3

5 B2 0.32 0.88 5.0 0.28 9.19 2.5 5.9 1.11 8.79 9.7 B1, B2

6 C1 1.46 0.85 5.2 1.24 9.10 11.2

7 C2 0.20 0.81 5.5 0.17 8.94 1.5 5.5 1.40 8.94 12.5 C1, C2

8 C3 1.46 0.84 5.0 1.23 9.19 11.3 5.5 2.63 8.94 23.6 C1 thru C3

9 C4 0.43 0.82 10.8 0.35 7.11 2.5

10 C5 0.47 0.89 5.0 0.41 9.19 3.8 10.8 0.76 7.11 5.4 C4, C5

12 D1 0.37 0.54 13.4 0.20 6.48 1.3 13.4 5.62 6.48 36.4 A thru D

13 E1 0.18 0.77 5.0 0.14 9.19 1.3

14 E2 1.56 0.63 13.2 0.99 6.52 6.4 13.2 1.13 6.52 7.3 E1, E2

15 F1 0.18 0.72 11.3 0.13 6.97 0.9

16 F2 0.50 0.87 8.9 0.43 7.66 3.3

G:\2022\22006507.00\ReportsNarratives\Drainage\Appendix B\22006507 CIA-7330 York
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Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 50.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.013

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 50.0 ft

Gutter Width W = 4.00 ft

Street Transverse Slope SX = 0.020 ft/ft

Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft

Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft

Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.013

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm TMAX = 20.0 30.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 6.0 inches

Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm

MAJOR STORM Allowable Capacity is not applicable to Sump Condition Qallow = SUMP SUMP cfs

MHFD-Inlet, Version 5.02 (August 2022)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Mendoza York Street Subdivision

IN A1

MHFD-Inlet_v5.02 (1), IN A1 5/22/2023, 1:41 PM



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from above) alocal = 2.00 2.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 1 1  

Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 6.0 inches

Grate Information MINOR MAJOR

Length of a Unit Grate Lo (G) = 3.00 3.00 feet

Width of a Unit Grate Wo = 1.73 1.73 feet

Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = 0.43 0.43

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = 0.50 0.50

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = 3.30 3.30

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = 0.60 0.60

Curb Opening Information MINOR MAJOR

Length of a Unit Curb Opening Lo (C) = N/A N/A feet

Height of Vertical Curb Opening in Inches Hvert = N/A N/A inches

Height of Curb Orifice Throat in Inches Hthroat = N/A N/A inches

Angle of Throat (see USDCM Figure ST-5) Theta = N/A N/A degrees

Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = N/A N/A feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = N/A N/A

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = N/A N/A

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = N/A N/A

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = 0.56 0.56 ft

Depth for Curb Opening Weir Equation dCurb = N/A N/A ft

Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = 0.94 0.94

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = N/A N/A

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 2.9 2.9 cfs

WARNING: Inlet Capacity < Q Peak for Major Storm Q PEAK REQUIRED = 2.3 5.0 cfs

CDOT/Denver 13 Valley Grate

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.02 (August 2022)

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo

WP

CDOT/Denver 13 Valley Grate

Override Depths

MHFD-Inlet_v5.02 (1), IN A1 5/22/2023, 1:41 PM



Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 5.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.013

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 50.0 ft

Gutter Width W = 1.00 ft

Street Transverse Slope SX = 0.010 ft/ft

Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft

Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft

Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.013

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm TMAX = 30.0 50.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 6.0 inches

Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm

MAJOR STORM Allowable Capacity is not applicable to Sump Condition Qallow = SUMP SUMP cfs

MHFD-Inlet, Version 5.02 (August 2022)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Mendoza York Street Subdivision

IN A2

MHFD-Inlet_v5.02 (1), IN A2 5/22/2023, 1:41 PM



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 1 1  

Water Depth at Flowline (outside of local depression) Ponding Depth = 4.5 6.0 inches

Grate Information MINOR MAJOR

Length of a Unit Grate Lo (G) = N/A N/A feet

Width of a Unit Grate Wo = N/A N/A feet

Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A

Curb Opening Information MINOR MAJOR

Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches

Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches

Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees

Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 1.00 1.00 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = N/A N/A ft

Depth for Curb Opening Weir Equation dCurb = 0.29 0.42 ft

Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 1.00 1.00

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 3.4 5.9 cfs

Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 1.5 5.4 cfs

CDOT Type R Curb Opening

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.02 (August 2022)

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo

WP

CDOT Type R Curb Opening

Override Depths

MHFD-Inlet_v5.02 (1), IN A2 5/22/2023, 1:41 PM



Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 20.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.013

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 50.0 ft

Gutter Width W = 3.00 ft

Street Transverse Slope SX = 0.010 ft/ft

Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft

Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft

Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.013

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm TMAX = 30.0 50.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 4.0 9.0 inches

Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm

MAJOR STORM Allowable Capacity is not applicable to Sump Condition Qallow = SUMP SUMP cfs

MHFD-Inlet, Version 5.02 (August 2022)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Mendoza York Street Subdivision

IN B1

MHFD-Inlet_v5.02 (1), IN B1 5/22/2023, 1:42 PM



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Warning 1 Local Depression (additional to continuous gutter depression 'a' from above) alocal = 12.00 12.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 1 1  

Water Depth at Flowline (outside of local depression) Ponding Depth = 4.0 8.6 inches

Grate Information MINOR MAJOR

Length of a Unit Grate Lo (G) = 2.92 2.92 feet

Width of a Unit Grate Wo = 2.92 2.92 feet

Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = 0.70 0.70

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = 0.50 0.50

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = 2.41 2.41

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = 0.67 0.67

Curb Opening Information MINOR MAJOR

Length of a Unit Curb Opening Lo (C) = N/A N/A feet

Height of Vertical Curb Opening in Inches Hvert = N/A N/A inches

Height of Curb Orifice Throat in Inches Hthroat = N/A N/A inches

Angle of Throat (see USDCM Figure ST-5) Theta = N/A N/A degrees

Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = N/A N/A feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = N/A N/A

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = N/A N/A

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = N/A N/A

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = 0.73 1.11 ft

Depth for Curb Opening Weir Equation dCurb = N/A N/A ft

Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = 0.63 1.00

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = N/A N/A

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 3.5 10.4 cfs

Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 3.3 7.3 cfs

Warning 1: Dimension entered is not a typical dimension for inlet type specified.

CDOT Type C Grate

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.02 (August 2022)

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo

WP

CDOT Type C Grate

Override Depths

MHFD-Inlet_v5.02 (1), IN B1 5/22/2023, 1:42 PM



Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 5.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.013

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 30.0 ft

Gutter Width W = 2.00 ft

Street Transverse Slope SX = 0.010 ft/ft

Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft

Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft

Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.013

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm TMAX = 30.0 30.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 6.0 inches

Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm

MAJOR STORM Allowable Capacity is not applicable to Sump Condition Qallow = SUMP SUMP cfs

MHFD-Inlet, Version 5.02 (August 2022)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Mendoza York Street Subdivision

IN B2

MHFD-Inlet_v5.02 (1), IN B2 5/22/2023, 1:43 PM



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from above) alocal = 2.00 2.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 1 1  

Water Depth at Flowline (outside of local depression) Ponding Depth = 5.4 5.4 inches

Grate Information MINOR MAJOR

Length of a Unit Grate Lo (G) = 3.00 3.00 feet

Width of a Unit Grate Wo = 1.73 1.73 feet

Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = 0.43 0.43

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = 0.50 0.50

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = 3.30 3.30

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = 0.60 0.60

Curb Opening Information MINOR MAJOR

Length of a Unit Curb Opening Lo (C) = 3.00 3.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.50 6.50 inches

Height of Curb Orifice Throat in Inches Hthroat = 5.25 5.25 inches

Angle of Throat (see USDCM Figure ST-5) Theta = 0.00 0.00 degrees

Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.70 3.70

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.66 0.66

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = 0.47 0.47 ft

Depth for Curb Opening Weir Equation dCurb = 0.28 0.28 ft

Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = 0.84 0.84

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = N/A N/A

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = 0.84 0.84

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 3.7 3.7 cfs

Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 1.3 2.5 cfs

CDOT/Denver 13 Combination

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.02 (August 2022)

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo

WP

CDOT/Denver 13 Combination

Override Depths

MHFD-Inlet_v5.02 (1), IN B2 5/22/2023, 1:43 PM



Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 5.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.013

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 30.0 ft

Gutter Width W = 2.00 ft

Street Transverse Slope SX = 0.010 ft/ft

Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft

Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft

Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.013

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm TMAX = 30.0 30.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 6.0 inches

Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm

MAJOR STORM Allowable Capacity is not applicable to Sump Condition Qallow = SUMP SUMP cfs

MHFD-Inlet, Version 5.02 (August 2022)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Mendoza York Street Subdivision

IN C2

MHFD-Inlet_v5.02 (1), IN C2 5/22/2023, 2:45 PM



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 1 1  

Water Depth at Flowline (outside of local depression) Ponding Depth = 5.4 5.4 inches

Grate Information MINOR MAJOR

Length of a Unit Grate Lo (G) = N/A N/A feet

Width of a Unit Grate Wo = N/A N/A feet

Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A

Curb Opening Information MINOR MAJOR

Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches

Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches

Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees

Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = N/A N/A ft

Depth for Curb Opening Weir Equation dCurb = 0.28 0.28 ft

Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 1.00 1.00

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 4.1 4.1 cfs

Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 0.7 1.5 cfs

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.02 (August 2022)

CDOT Type R Curb Opening

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo

WP

CDOT Type R Curb Opening

Override Depths

MHFD-Inlet_v5.02 (1), IN C2 5/22/2023, 2:45 PM



Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 5.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.013

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 30.0 ft

Gutter Width W = 2.00 ft

Street Transverse Slope SX = 0.020 ft/ft

Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft

Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft

Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.013

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm TMAX = 30.0 30.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 6.0 inches

Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm

MAJOR STORM Allowable Capacity is not applicable to Sump Condition Qallow = SUMP SUMP cfs

MHFD-Inlet, Version 5.02 (August 2022)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Mendoza York Street Subdivision

IN C3

MHFD-Inlet_v5.02 (1), IN C3 5/22/2023, 1:43 PM



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 1 1  

Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 12.0 inches

Grate Information MINOR MAJOR

Length of a Unit Grate Lo (G) = N/A N/A feet

Width of a Unit Grate Wo = N/A N/A feet

Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A

Curb Opening Information MINOR MAJOR

Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches

Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches

Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees

Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = N/A N/A ft

Depth for Curb Opening Weir Equation dCurb = 0.33 0.83 ft

Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 1.00 1.00

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 5.4 12.3 cfs

Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 5.3 11.3 cfs

CDOT Type R Curb Opening

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.02 (August 2022)

H-Vert
H-Curb

W

Lo (C)
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CDOT Type R Curb Opening

Override Depths

MHFD-Inlet_v5.02 (1), IN C3 5/22/2023, 1:43 PM



Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 5.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.013

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 30.0 ft

Gutter Width W = 2.00 ft

Street Transverse Slope SX = 0.020 ft/ft

Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft

Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft

Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.013

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm TMAX = 30.0 30.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 6.0 inches

Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm

MAJOR STORM Allowable Capacity is not applicable to Sump Condition Qallow = SUMP SUMP cfs

MHFD-Inlet, Version 5.02 (August 2022)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Mendoza York Street Subdivision

IN C4

MHFD-Inlet_v5.02 (1), IN C4 5/22/2023, 1:43 PM



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 1 1  

Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 6.0 inches

Grate Information MINOR MAJOR

Length of a Unit Grate Lo (G) = N/A N/A feet

Width of a Unit Grate Wo = N/A N/A feet

Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A

Curb Opening Information MINOR MAJOR

Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches

Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches

Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees

Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = N/A N/A ft

Depth for Curb Opening Weir Equation dCurb = 0.33 0.33 ft

Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 1.00 1.00

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 5.4 5.4 cfs

Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 1.1 2.5 cfs

CDOT Type R Curb Opening

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.02 (August 2022)
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CDOT Type R Curb Opening

Override Depths

MHFD-Inlet_v5.02 (1), IN C4 5/22/2023, 1:43 PM



Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 5.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft

Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.013

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 30.0 ft

Gutter Width W = 2.00 ft

Street Transverse Slope SX = 0.020 ft/ft

Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft

Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft

Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.013

Minor Storm Major Storm

Max. Allowable Spread for Minor & Major Storm TMAX = 30.0 30.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 6.0 inches

Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm

MAJOR STORM Allowable Capacity is not applicable to Sump Condition Qallow = SUMP SUMP cfs

MHFD-Inlet, Version 5.02 (August 2022)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Mendoza York Street Subdivision

IN C5

MHFD-Inlet_v5.02 (1), IN C5 5/22/2023, 1:44 PM



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 1 1  

Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 6.0 inches

Grate Information MINOR MAJOR

Length of a Unit Grate Lo (G) = N/A N/A feet

Width of a Unit Grate Wo = N/A N/A feet

Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A

Curb Opening Information MINOR MAJOR

Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches

Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches

Angle of Throat (see USDCM Figure ST-5) Theta = 63.40 63.40 degrees

Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = N/A N/A ft

Depth for Curb Opening Weir Equation dCurb = 0.33 0.33 ft

Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 1.00 1.00

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 5.4 5.4 cfs

Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 1.9 3.8 cfs

CDOT Type R Curb Opening

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.02 (August 2022)

H-Vert
H-Curb
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CDOT Type R Curb Opening

Override Depths

MHFD-Inlet_v5.02 (1), IN C5 5/22/2023, 1:44 PM



Project:

Basin ID:

Depth Increment = ft

Watershed Information Top of Micropool -- 0.00 -- -- -- 100 0.002

Selected BMP Type = EDB 5110 -- 0.50 -- -- -- 1,945 0.045 511 0.012

Watershed Area = 7.16 acres 5111 -- 1.50 -- -- -- 5,848 0.134 4,408 0.101

Watershed Length = 1,500 ft 5112 -- 2.50 -- -- -- 10,793 0.248 12,728 0.292

Watershed Length to Centroid = 700 ft 5113 -- 3.50 -- -- -- 11,807 0.271 24,028 0.552

Watershed Slope = 0.010 ft/ft 5114 -- 4.50 -- -- -- 12,043 0.276 35,953 0.825

Watershed Imperviousness = 82.30% percent 5115 -- 5.50 -- -- -- 13,107 0.301 48,528 1.114

Percentage Hydrologic Soil Group A = 0.0% percent 5116 -- 6.50 -- -- -- 14,815 0.340 62,489 1.435

Percentage Hydrologic Soil Group B = 0.0% percent -- -- -- --

Percentage Hydrologic Soil Groups C/D = 100.0% percent -- -- -- --

Target WQCV Drain Time = 40.0 hours -- -- -- --

Location for 1-hr Rainfall Depths = Commerce City - Civic Center -- -- -- --

-- -- -- --

-- -- -- --

Optional User Overrides -- -- -- --

Water Quality Capture Volume (WQCV) = 0.205 acre-feet acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 0.580 acre-feet acre-feet -- -- -- --

2-yr Runoff Volume (P1 = 0.84 in.) = 0.394 acre-feet inches -- -- -- --

5-yr Runoff Volume (P1 = 1.12 in.) = 0.556 acre-feet inches -- -- -- --

10-yr Runoff Volume (P1 = 1.37 in.) = 0.709 acre-feet inches -- -- -- --

25-yr Runoff Volume (P1 = 1.75 in.) = 0.957 acre-feet inches -- -- -- --

50-yr Runoff Volume (P1 = 2.08 in.) = 1.169 acre-feet inches -- -- -- --

100-yr Runoff Volume (P1 = 2.43 in.) = 1.400 acre-feet inches -- -- -- --

500-yr Runoff Volume (P1 = 3.35 in.) = 1.992 acre-feet inches -- -- -- --

Approximate 2-yr Detention Volume = 0.372 acre-feet -- -- -- --

Approximate 5-yr Detention Volume = 0.532 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 0.644 acre-feet -- -- -- --

Approximate 25-yr Detention Volume = 0.762 acre-feet -- -- -- --

Approximate 50-yr Detention Volume = 0.824 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 0.904 acre-feet -- -- -- --

-- -- -- --

Define Zones and Basin Geometry -- -- -- --

Zone 1 Volume (WQCV) = 0.205 acre-feet -- -- -- --

Zone 2 Volume (EURV - Zone 1) = 0.375 acre-feet -- -- -- --

Zone 3 (100yr + 1 / 2 WQCV - Zones 1 & 2) = 0.426 acre-feet -- -- -- --

Total Detention Basin Volume = 1.006 acre-feet -- -- -- --

Initial Surcharge Volume (ISV) = user ft
 3 -- -- -- --

Initial Surcharge Depth (ISD) = user ft -- -- -- --

Total Available Detention Depth (Htotal) = user ft -- -- -- --

Depth of Trickle Channel (HTC) = user ft -- -- -- --

Slope of Trickle Channel (STC) = user ft/ft -- -- -- --

Slopes of Main Basin Sides (Smain) = user H:V -- -- -- --

Basin Length-to-Width Ratio (RL/W) = user -- -- -- --

-- -- -- --

DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Optional 

Override 

Area (ft
 2
)

Length 

(ft)

Optional 

Override 

Stage (ft)

Stage

(ft)

Stage - Storage

Description

Area 

(ft
 2
)

Width 

(ft)

Mendoza York Street Subdivision

Pond 1

MHFD-Detention, Version 4.06 (July 2022)

Volume 

(ft
 3
)

Volume 

(ac-ft)

Area 

(acre)

After providing required inputs above including 1-hour rainfall

depths, click 'Run CUHP' to generate runoff hydrographs using 

the embedded Colorado Urban Hydrograph Procedure.

Example Zone Configuration (Retention Pond)

MHFD-Detention_v4-06 (2), Basin 5/22/2023, 4:44 PM



  Project:

  Basin ID:

Estimated Estimated

Stage (ft) Volume (ac-ft) Outlet Type

Zone 1 (WQCV) 2.12 0.205 Orifice Plate

Zone 2 (EURV) 3.61 0.375 Orifice Plate

Z3 (100+1/2WQCV) 5.14 0.426 Weir&Pipe (Restrict)

Total (all zones) 1.006

User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP) Calculated Parameters for Underdrain

Underdrain Orifice Invert Depth = N/A ft (distance below the filtration media surface) Underdrain Orifice Area = N/A ft
2

Underdrain Orifice Diameter = N/A inches Underdrain Orifice Centroid = N/A feet

User Input:  Orifice Plate with one or more orifices or Elliptical Slot Weir (typically used to drain WQCV and/or EURV in a sedimentation BMP) Calculated Parameters for Plate

Centroid of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = 9.028E-03 ft
2

Depth at top of Zone using Orifice Plate = 3.57 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet

Orifice Plate: Orifice Vertical Spacing = 14.30 inches Elliptical Slot Centroid = N/A feet

Orifice Plate: Orifice Area per Row = 1.30 sq. inches (diameter = 1-1/4 inches) Elliptical Slot Area = N/A ft
2

User Input:  Stage and Total Area of Each Orifice Row (numbered from lowest to highest)

Row 1 (required) Row 2 (optional) Row 3 (optional) Row 4 (optional) Row 5 (optional) Row 6 (optional) Row 7 (optional) Row 8 (optional)

Stage of Orifice Centroid (ft) 0.00 1.19 2.38

Orifice Area (sq. inches) 1.30 1.30 1.30

Row 9 (optional) Row 10 (optional) Row 11 (optional) Row 12 (optional) Row 13 (optional) Row 14 (optional) Row 15 (optional) Row 16 (optional)

Stage of Orifice Centroid (ft)

Orifice Area (sq. inches)

User Input:  Vertical Orifice (Circular or Rectangular) Calculated Parameters for Vertical Orifice

Not Selected Not Selected Not Selected Not Selected

Invert of Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = N/A N/A ft
2

Depth at top of Zone using Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = N/A N/A feet

Vertical Orifice Diameter = N/A N/A inches

User Input:  Overflow Weir (Dropbox with Flat or Sloped Grate and Outlet Pipe OR Rectangular/Trapezoidal Weir and No Outlet Pipe) Calculated Parameters for Overflow Weir

grate Zone 3 Weir Not Selected Zone 3 Weir Not Selected

Overflow Weir Front Edge Height, Ho = 3.57 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, Ht = 3.57 N/A feet

Overflow Weir Front Edge Length = 6.67 N/A feet Overflow Weir Slope Length = 3.91 N/A feet

Overflow Weir Grate Slope = 0.00 N/A H:V Grate Open Area / 100-yr Orifice Area = 40.01 N/A

Horiz. Length of Weir Sides = 3.91 N/A feet Overflow Grate Open Area w/o Debris = 20.63 N/A ft
2

Overflow Grate Type = Close Mesh Grate N/A Overflow Grate Open Area w/ Debris = 10.31 N/A ft
2

Debris Clogging % = 50% N/A %

User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice) Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate

Zone 3 Restrictor Not Selected Zone 3 Restrictor Not Selected

Depth to Invert of Outlet Pipe = 0.00 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 0.52 N/A ft
2

Outlet Pipe Diameter = 18.00 N/A inches Outlet Orifice Centroid = 0.29 N/A feet

Restrictor Plate Height Above Pipe Invert = 6.00 inches Half-Central Angle of Restrictor Plate on Pipe = 1.23 N/A radians

User Input: Emergency Spillway (Rectangular or Trapezoidal) Calculated Parameters for Spillway

Spillway Invert Stage= 4.80 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.80 feet

Spillway Crest Length = 5.00 feet Stage at Top of Freeboard = 6.60 feet

Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 0.34 acres

Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 1.43 acre-ft

Max Ponding Depth of Target Storage Volume = 4.70 feet Discharge at Top of Freeboard = 75.61 cfs

Routed Hydrograph Results

Design Storm Return Period = WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year

One-Hour Rainfall Depth (in) = N/A N/A 0.84 1.12 1.37 1.75 2.08 2.43 3.35

CUHP Runoff Volume (acre-ft) = 0.205 0.580 0.394 0.556 0.709 0.957 1.169 1.400 1.992

Inflow Hydrograph Volume (acre-ft) = N/A N/A 0.394 0.556 0.709 0.957 1.169 1.400 1.992

CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.0 0.4 1.1 2.9 4.0 5.5 8.9
OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A

Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.01 0.06 0.15 0.40 0.56 0.77 1.24

Peak Inflow Q (cfs) = N/A N/A 4.4 6.1 7.6 11.0 13.4 16.2 22.9

Peak Outflow Q (cfs) = 0.1 0.4 0.2 0.2 1.7 4.7 4.9 5.2 12.8

Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.5 1.6 1.6 1.2 0.9 1.4

Structure Controlling Flow = Plate Overflow Weir 1 Plate Plate Overflow Weir 1 Outlet Plate 1 Outlet Plate 1 Outlet Plate 1 Spillway

Max Velocity through Grate 1 (fps) = N/A 0.01 N/A N/A 0.1 0.2 0.2 0.2 0.3

Max Velocity through Grate 2 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A N/A

Time to Drain 97% of Inflow Volume (hours) = 39 64 54 64 65 63 61 59 55

Time to Drain 99% of Inflow Volume (hours) = 41 68 58 68 71 70 69 68 66

Maximum Ponding Depth (ft) = 2.12 3.61 2.79 3.39 3.69 3.83 4.15 4.70 5.31

Area at Maximum Ponding Depth (acres) = 0.20 0.27 0.25 0.27 0.27 0.27 0.27 0.28 0.30

Maximum Volume Stored (acre-ft) = 0.206 0.581 0.365 0.519 0.603 0.641 0.726 0.881 1.057

The user can override the default CUHP hydrographs and runoff volumes by entering new values in the Inflow Hydrographs table (Columns W through AF).

DETENTION BASIN OUTLET STRUCTURE DESIGN
MHFD-Detention, Version 4.06 (July 2022)

Mendoza York Street Subdivision

Pond 1

Example Zone Configuration (Retention Pond)

MHFD-Detention_v4-06 (2), Outlet Structure 5/22/2023, 4:45 PM



Scenario:  100 Year
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Active Scenario:  5 Year

Mendoza York Street Subdivision

18:  5 Year

(Catch Basin System Flows)

Flow 
(Known)

(cfs)

External Tc
(hours)

External 
CA

(acres)

Flow 
(Additional 
Subsurface

)
(cfs)

LabelID*

0.000.0000.0002.30IN A163True

0.000.0000.0001.50IN A264True

0.000.0000.0003.30IN B172True

0.000.0000.0001.10IN B273True

0.000.0000.0001.10IN C474True

0.000.0000.0005.30IN C378True

0.000.0000.0005.30IN C179True

0.000.0000.0001.70IN C582True

0.000.0000.0001.50IN C285True

0.000.0000.0002.10POND OUTLET87True

0.000.0000.0004.60IN E288True
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Active Scenario:  5 Year

Mendoza York Street Subdivision

FlexTable: Conduit Table

Depth (Normal) / 
Rise
(%)

Velocity
(ft/s)

Flow
(cfs)

Manning's nDiameter
(in)

Slope 
(Calculated)

(%)

Length (Scaled)
(ft)

Invert (Stop)
(ft)

Invert (Start)
(ft)

Label

43.55.153.800.01318.00.856.45,111.805,111.85P-A1

41.24.822.300.01315.01.00100.75,112.105,113.11P-A2

49.65.034.400.01318.00.72127.95,111.005,111.92P-B1

44.44.353.300.01318.00.59191.45,112.125,113.27P-B2

41.17.0519.300.01336.00.674.55,110.035,110.06P-BC1

38.76.9817.600.01336.00.7034.55,110.035,110.27P-BC2

42.96.0112.100.01330.00.5974.15,110.275,110.71P-C1

31.45.166.800.01330.00.60206.05,110.715,111.95P-C2

37.74.895.300.01324.00.6043.45,111.955,112.21P-C3

37.36.276.700.01324.01.00115.05,107.375,108.52P-E1

37.36.276.700.01324.01.0015.85,108.525,108.68P-E2

18.05.442.100.01324.01.7123.25,108.685,109.07P-E3
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+1-203-755-1666

5/22/2023

StormCAD
[10.03.02.04]Bentley Systems, Inc.  Haestad Methods Solution Center7330 StormCadd.stsw



Active Scenario:  5 Year

Mendoza York Street Subdivision

Conduit FlexTable: Table - 1

Hydraulic Grade 
Line (Out)

(ft)

Hydraulic Grade 
Line (In)

(ft)

Invert (Stop)
(ft)

Invert (Start)
(ft)

Slope (Calculated)
(%)

Flow
(cfs)

Velocity
(ft/s)

Manning's nDiameter
(in)

Label

5,112.485,112.605,111.805,111.850.853.805.150.01318.0P-A1

5,112.625,113.725,112.105,113.111.002.304.820.01315.0P-A2

5,111.745,112.725,111.005,111.920.724.405.030.01318.0P-B1

5,112.795,113.965,112.125,113.270.593.304.350.01318.0P-B2

5,111.365,111.475,110.035,110.060.6719.307.050.01336.0P-BC1

5,111.745,111.615,110.035,110.270.7017.606.980.01336.0P-BC2

5,111.615,111.885,110.275,110.710.5912.106.010.01330.0P-C1

5,111.925,112.815,110.715,111.950.606.805.160.01330.0P-C2

5,112.975,113.025,111.955,112.210.605.304.890.01324.0P-C3

5,108.115,109.445,107.375,108.521.006.706.270.01324.0P-E1

5,109.315,109.595,108.525,108.681.006.706.270.01324.0P-E2

5,109.595,109.585,108.685,109.071.712.105.440.01324.0P-E3
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Active Scenario:  100 Year

Mendoza York Street Subdivision

67:  100 Year

(Catch Basin System Flows)

Flow 
(Known)

(cfs)

External Tc
(hours)

External 
CA

(acres)

Flow 
(Additional 
Subsurface

)
(cfs)

LabelID*

0.000.0000.0005.10IN A163True

0.000.0000.0002.80IN A264True

0.000.0000.0007.30IN B172True

0.000.0000.0002.50IN B273True

0.000.0000.0001.70IN C474True

0.000.0000.00011.30IN C378True

0.000.0000.00011.30IN C179True

0.000.0000.0003.70IN C582True

0.000.0000.0009.70IN C285True

0.000.0000.0007.00POND OUTLET87True

0.000.0000.00010.40IN E288True
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Active Scenario:  100 Year

Mendoza York Street Subdivision

FlexTable: Conduit Table

Depth (Normal) / 
Rise
(%)

Velocity
(ft/s)

Flow
(cfs)

Manning's nDiameter
(in)

Slope 
(Calculated)

(%)

Length (Scaled)
(ft)

Invert (Stop)
(ft)

Invert (Start)
(ft)

Label

68.64.477.900.01318.00.856.45,111.805,111.85P-A1

66.94.165.100.01315.01.00100.75,112.105,113.11P-A2

(N/A)5.559.800.01318.00.72127.95,111.005,111.92P-B1

74.34.137.300.01318.00.59191.45,112.125,113.27P-B2

72.36.7247.500.01336.00.674.55,110.035,110.06P-BC1

66.96.2043.800.01336.00.7034.55,110.035,110.27P-BC2

84.16.5832.300.01330.00.5974.15,110.275,110.71P-C1

59.34.2821.000.01330.00.60206.05,110.715,111.95P-C2

58.53.6011.300.01324.00.6043.45,111.955,112.21P-C3

65.87.9417.400.01324.01.00115.05,107.375,108.52P-E1

65.87.9417.400.01324.01.0015.85,108.525,108.68P-E2

33.17.717.000.01324.01.7123.25,108.685,109.07P-E3
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Active Scenario:  100 Year

Mendoza York Street Subdivision

Conduit FlexTable: Table - 1

Hydraulic Grade 
Line (Out)

(ft)

Hydraulic Grade 
Line (In)

(ft)

Invert (Stop)
(ft)

Invert (Start)
(ft)

Slope (Calculated)
(%)

Flow
(cfs)

Velocity
(ft/s)

Manning's nDiameter
(in)

Label

5,114.005,114.045,111.805,111.850.857.904.470.01318.0P-A1

5,114.105,114.735,112.105,113.111.005.104.160.01315.0P-A2

5,114.525,115.645,111.005,111.920.729.805.550.01318.0P-B1

5,115.645,116.575,112.125,113.270.597.304.130.01318.0P-B2

5,114.005,114.025,110.035,110.060.6747.506.720.01336.0P-BC1

5,114.375,114.525,110.035,110.270.7043.806.200.01336.0P-BC2

5,114.525,114.985,110.275,110.710.5932.306.580.01330.0P-C1

5,115.055,115.595,110.715,111.950.6021.004.280.01330.0P-C2

5,115.735,115.845,111.955,112.210.6011.303.600.01324.0P-C3

5,108.685,110.025,107.375,108.521.0017.407.940.01324.0P-E1

5,109.895,110.185,108.525,108.681.0017.407.940.01324.0P-E2

5,110.185,110.015,108.685,109.071.717.007.710.01324.0P-E3
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LAND TITLE GUARANTEE COMPANY

Date: May 09, 2023

Subject: Attached Title Policy/Guarantee

Enclosed please find your product relating to the property located at 2480 EAST 74TH AVENUE, Denver, CO 80229.

If you have any inquiries or require further assistance, please contact Land Title Residential Title Team at (303) 850-
4141 or response@ltgc.com

Chain of Title Documents:

Adams county recorded 11/09/2022 under reception no.
2022000090434
Adams county recorded 01/26/2015 under reception no.
2015000005645
Adams county recorded 04/20/1993 at book 4057 page 426
Adams county recorded 09/06/1962 at book 1011 page 517
Adams county recorded 02/11/1947 at book 331 page 362
Adams county recorded 04/08/1940 under reception no. 248721
Adams county recorded 10/03/1918 at book 95 page 423
Adams county recorded 02/06/1912 at book 47 page 229
Adams county recorded 12/12/1910 at book 47 page 129
Adams county recorded 02/07/1910 at book 47 page 40

https://ltgc.settlor.com/recorded_document/download/eyJhbGciOiJIUzUxMiIsImlhdCI6MTY4MzY2MDAwOSwiZXhwIjoxNzQ2NzMyMDA5LjB9.eyJjb3VudHkiOiIwODAwMSIsInllYXIiOjIwMjIsInJlY2VwdGlvbiI6IjIwMjIwMDAwOTA0MzQiLCJjb3VudHlfYm9va190eXBlIjoiIiwiYm9vayI6bnVsbCwicGFnZSI6bnVsbCwiaWRfdmVyc2lvbiI6NjkwNjM4Mn0.U4xYkpfYoUI_komBzcAloi3E2gv5GSD6VhHFHG0SJ9HWvkVVKe9SC5PpIGvKReBGrwSfX0-2MyVzI9rZmW-JbA
https://ltgc.settlor.com/recorded_document/download/eyJhbGciOiJIUzUxMiIsImlhdCI6MTY4MzY2MDAwOSwiZXhwIjoxNzQ2NzMyMDA5LjB9.eyJjb3VudHkiOiIwODAwMSIsInllYXIiOjIwMTUsInJlY2VwdGlvbiI6IjIwMTUwMDAwMDU2NDUiLCJjb3VudHlfYm9va190eXBlIjoiIiwiYm9vayI6bnVsbCwicGFnZSI6bnVsbCwiaWRfdmVyc2lvbiI6NjkwNjM4Mn0.uJ-6nH5nX_i-mlKZgi2K2SRUaE0EGy6nHhEsdmjkXVNZuFaHSJB_6MGtXXuj3CEvy517jOOPLmq9oyPRIs6E2w
https://ltgc.settlor.com/recorded_document/download/eyJhbGciOiJIUzUxMiIsImlhdCI6MTY4MzY2MDAwOSwiZXhwIjoxNzQ2NzMyMDA5LjB9.eyJjb3VudHkiOiIwODAwMSIsInllYXIiOjE5OTMsInJlY2VwdGlvbiI6bnVsbCwiY291bnR5X2Jvb2tfdHlwZSI6IiIsImJvb2siOiI0MDU3IiwicGFnZSI6IjQyNiIsImlkX3ZlcnNpb24iOjY5MDYzODJ9.1gM8ssxKfaTsuZ7fN_2lzupKhq8s2DRmGDKcDidJ6R6rVq7gsysyZubL8Yg3cG1fmWhStnq4u7BsMlV798ghbg
https://ltgc.settlor.com/recorded_document/download/eyJhbGciOiJIUzUxMiIsImlhdCI6MTY4MzY2MDAwOSwiZXhwIjoxNzQ2NzMyMDA5LjB9.eyJjb3VudHkiOiIwODAwMSIsInllYXIiOjE5NjIsInJlY2VwdGlvbiI6bnVsbCwiY291bnR5X2Jvb2tfdHlwZSI6IiIsImJvb2siOiIxMDExIiwicGFnZSI6IjUxNyIsImlkX3ZlcnNpb24iOjY5MDYzODJ9.0dxBnQEsjGfYmZiesCZtXRea-_ofMTtqZoQ-loCWGzDZjw3H88Z_04BqbEjfz_XtOkc9LPkk1CtQcvzd-OcAbQ
https://ltgc.settlor.com/recorded_document/download/eyJhbGciOiJIUzUxMiIsImlhdCI6MTY4MzY2MDAwOSwiZXhwIjoxNzQ2NzMyMDA5LjB9.eyJjb3VudHkiOiIwODAwMSIsInllYXIiOjE5NDcsInJlY2VwdGlvbiI6bnVsbCwiY291bnR5X2Jvb2tfdHlwZSI6IiIsImJvb2siOiIzMzEiLCJwYWdlIjoiMzYyIiwiaWRfdmVyc2lvbiI6NjkwNjM4Mn0.DpGciAIziHMagHruhe3pDTYfz6ZtThqXgZK55wcAKvrxjgTxT2Yx3QlGt4fNUQgjMUGkmm1XDNYFXOPxTpjbZQ
https://ltgc.settlor.com/recorded_document/download/eyJhbGciOiJIUzUxMiIsImlhdCI6MTY4MzY2MDAwOSwiZXhwIjoxNzQ2NzMyMDA5LjB9.eyJjb3VudHkiOiIwODAwMSIsInllYXIiOjE5NDAsInJlY2VwdGlvbiI6IjI0ODcyMSIsImNvdW50eV9ib29rX3R5cGUiOiIiLCJib29rIjpudWxsLCJwYWdlIjpudWxsLCJpZF92ZXJzaW9uIjo2OTA2MzgyfQ.HkPC6oHYDYXo4MZvGyuaqna4pzQXAmhhxxt-vGmUU8dnQZk6egUike8j_hojEZxZnJF-ZfAMMEd6pebNmohXmA
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Property Information Binder
CONDITIONS AND STIPULATIONS

1. Definition of Terms

The following terms when used in this Binder mean:

2. Exclusions from Coverage of this Binder

The company assumes no liability including cost of defense by reason of the following:

3. Prosecution of Actions

1. The Company shall have the right at its own costs to institute and prosecute any action or proceeding
or do any other act which in its opinion may be necessary or desirable to establish or confirm the
matters herein assured; and the Company may take any appropriate action under the terms of this
Binder, whether or not it shall be liable thereunder and shall not thereby concede liability or waive any
provision hereof.

2. In all cases where the Company does not institute and prosecute any action or proceeding, the
Assured shall permit the Company to use, at its option, the name of the Assured for this purpose.
Whenever requested by the Company, the Assured shall give the Company all reasonable aid in
prosecuting such action or proceeding, and the Company shall reimburse the Assured for any expense
so incurred.

4. Notice of Loss - Limitation of Action

A statement in writing of any loss or damage for which it is claimed the Company is liable under this Binder
shall be furnished to the Company within sixty days after such loss or damage shall have been determined,
and no right of action shall accrue to the Assured under this Binder until thirty days after such statement shall
have been furnished, and no recovery shall be had by the Assured under this Binder unless action shall be
commenced thereon with two years after expiration of the thirty day period. Failure to furnish the statement
of loss or damage or to commence the action within the time herinbefore specified, shall be conclusive bar
against maintenance by the Assured of any action under this Binder.

5. Option to Pay, Settle or Compromise Claims

"Land": The land described, specifically or by reference, in this Binder and improvements affixed
thereto which by law constitute real property;

(a)

"Public Records"; those records which impart constructive notice of matters relating to said land;(b)
"Date": the effective date;(c)
"the Assured": the party or parties named as the Assured in this Binder, or in a supplemental writing
executed by the Company;

(d)

"the Company" means Old Republic National Title Insurance Company, a Minnesota stock company.(e)

Taxes or assessments which are not shown as existing liens by the records of any taxing authority that
levies taxes or assessments on real property or by the Public Records; taxes and assessments not yet
due or payable and special assessments not yet certified to the Treasurer's office.

(a)

Unpatented mining claims; reservations or exceptions in patents or in Acts authorizing the issuance
thereof; water rights, claims or title to water.

(b)

Title to any property beyond the lines of the Land, or title to streets, roads, avenues, lanes, ways or
waterways on which such land abuts, or the right to maintain therein vaults, tunnels, ramps, or any
other structure or improvement; or any rights or easements therein unless such property, rights or
easements are expressly and specifically set forth in said description.

(c)

Mechanic's lien(s), judgment(s) or other lien(s).(d)
Defects, liens, encumbrances, adverse claims or other matters: (a) created, suffered or agreed to by
the Assured;(b) not known to the Company, not recorded in the Public Records as of the Date, but
known to the Assured as ofthe Date; or (c) attaching or creating subsequent to the Date.

(e)



The Company shall have the option to pay, settle or compromise for or in the name of the Assured any claim
which could result in loss to the Assured within the coverage of this Binder, or to pay the full amount of this
Binder. Such payment or tender of payment of the full amount of the Binder shall terminate all liability of the
Company hereunder.

6. Limitation of Liability - Payment of Loss

7. Subrogation Upon Payment or Settlement

Whenever the Company shall have settled a claim under this Binder, all right of subrogation shall vest in the
Company unaffected by any act of the Assured, and it shall be subrogated to and be entitled to all rights and
remedies which the Assured would have had against any person or property in respect to the claim had this
Binder not been issued. If the payment does not cover the loss of the Assured, the Company shall be
subrogated to the rights and remedies in the proportion which the payment bears to the amount of said loss.
The Assured, if requested by the Company, shall transfer to the Company all rights and remedies against any
person or property necessary in order to perfect the right of subrogation, and shall permit the Company to use
the name of the Assured in any transaction or litigation involving the rights or remedies.

8. Binder Entire Contract

Any action or actions or rights of action that the Assured may have or may bring against the Company arising
out of the subject matter hereof must be based on the provisions of this Binder. No provision or condition of
this Binder can be waived or changed except by a writing endorsed or attached hereto signed by the President,
a Vice President, the Secretary, an Assistant Secretary or other validating officer of the Company.

9. Notices. Where Sent

All notices required to be given the Company and any statement in writing required to be furnished the
Company shall be addressed to it at 400 Second Avenue South, Minneapolis, Minnesota 55401, (612) 371-
1111.

10. Arbitration

Unless prohibited by applicable law, either the Company or the insured may demand arbitration pursuant to the
Title Insurance Arbitration Rules of the American Arbitration Association.

ANTI-FRAUD STATEMENT: Pursuant to CRS 10-1-128(6)(a), it is unlawful to knowingly provide false,
incomplete or misleading facts or information to an insurance company for the purpose of defrauding or
attempting to defraud the company. Penalties may include imprisonment, fines, denial of insurance and civil
damages. Any insurance company or agent of an insurance company who knowingly provides false,
incomplete, or misleading facts or information to a policyholder or claimant for the purpose of defrauding or
attempting to defraud the policyholder or claimant with regard to a settlement or award payable from insurance
proceeds shall be reported to the Colorado division of insurance within the department of regulatory agencies.

The liability of the Company under this Binder shall be limited to the amount of actual loss sustained by
the Assured because of reliance upon the assurances herein set forth, but in no event shall the liability
exceed the amount of the liability stated on the face page hereof.

(a)

The Company will pay all costs imposed upon the Assured in litigation carried on by the Company for
the Assured, and all costs and attorneys' fees in litigation carried on by the Assured with the written
authorization of the Company.

(b)

No claim for loss or damages shall arise or be maintainable under this Binder (1) if the Company after
having received notice of any alleged defect, lien or encumbrance not shown as an Exception or
excluded herein removes such defect, lien or encumbrance within a reasonable time after receipt of
such notice, or (2) for liability voluntarily assumed by the Assured in settling any claim or suit without
written consent of the Company.

(c)

All payments under this Binder, except for attorney's fees as provided for in paragraph 6(b) thereof,
shall reduce the amount of the liability hereunder pro tanto, and no payment shall be made without
producing this Binder or an acceptable copy thereof for endorsement of the payment unless the Binder
be lost or destroyed, in which case proof of the loss or destruction shall be furnished to the satisfaction
of the Company.

(d)

When liability has been definitely fixed in accordance with the conditions of this Binder, the loss or
damage shall be payable within thirty days thereafter.

(e)



This anti-fraud statement is affixed and made a part of this policy.

Issued by:
Land Title Guarantee Company
3033 East First Avenue Suite 600 
Denver, Colorado 80206
303-321-1880

Craig B. Rants, Senior Vice President



Liability: $1.00

Fee: $500.00

Subject to the exclusions from coverage, the limits of liability and other provisions of the Conditions and
Stipulations hereto annexed and made a part of this Binder,

OLD REPUBLIC NATIONAL TITLE INSURANCE COMPANY a Corporation, herein called the Company,

GUARANTEES

RAFAEL MENDOZA AND FLORENCE MENDOZA

Herein called the Assured, against loss, not exceeding the liability amount stated above, which the assured
shall sustain by reason of any incorrectness in the assurance which the Company hereby gives that,
according to the public records as of

May 02, 2023 at 5:00 P.M.

1. Title to said estate or interest at the date hereof is vested in:

RAFAEL MENDOZA AND FLORENCE MENDOZA

2. The estate or interest in the land hereinafter described or referred to covered by this Binder :

FEE SIMPLE

3. The Land referred to in this Binder is described as follows:

Old Republic National Title Insurance Company

PROPERTY INFORMATION BINDER

Order Number: IN70805490 Policy No.: PIB70805490.24993235



THAT PART OF THE SOUTH ONE-HALF SOUTHWEST ONE-QUARTER OF SECTION 36, TOWNSHIP 2
SOUTH, RANGE 68 WEST OF THE 6TH PRINCIPAL MERIDIAN, ADAMS COUNTY, COLORADO, DESCRIBED
AS:

BEGINNING AT THE NORTHWEST CORNER OF SAID SOUTH ONE-HALF SOUTHWEST ONE-QUARTER;
THENCE SOUTH 00 DEGREES 22 MINUTES 00 SECONDS WEST ON AN ASSUMED BEARING ALONG THE
WEST LINE OF SAID SOUTH ONE-HALF SOUTHWEST ONE-QUARTER A DISTANCE OF 25.00 FEET;
THENCE SOUTH 89 DEGREES 57 MINUTES 14 SECONDS EAST PARALLEL WITH SAID NORTH LINE OF
SOUTH ONE-HALF OF SOUTHWEST ONE-QUARTER A DISTSANCE OF 308.78 FEET TO THE TRUE POINT
OF BEGINNING;
THENCE CONTINUING SOUTH 89 DEGREES 57 MINUTES 14 SECONDS EAST A DISTANCE OF 437.55 FEET
TO THE NORTHWEST CORNER OF EVANS TRACT, A SUBDIVISION OF A PART OF SAID SOUTHWEST ONE-
QUARTER;
THENCE SOUTH 00 DEGREES 07 MINUTES 40 SECONDS WEST ALONG THE WEST LINE OF SAID EVANS
TRACT A DISTANCE OF 342.03 FEET TO THE SOUTHWEST CORNER OF SAID EVANS TRACT;
THENCE SOUTH 71 DEGREES 58 MINUTES 00 SECONDS WEST ALONG THE NORTHWESTERLY RIGHT OF
WAY LINE OF COLORADO STATE HIGHWAY NO. 224 A DISTANCE OF 462.62 FEET;
THENCE NORTH 00 DEGREES 22 MINUTES 00 SECONDS EAST PARALLEL WITH THE WEST LINE OF SAID
SOUTH ONE-HALF SOUTHWEST ONE-QUARTER A DISTANCE OF 485.60 FEET TO THE TRUE POINT OF
BEGINNING, COUNTY OF ADAMS, STATE OF COLORADO.

4. The following documents affect the land:

1. RIGHTS OF WAY AS CONTAINED IN DEED RECORDED FEBRUARY 06, 1912 IN BOOK 47 AT PAGE 229.

2. RESERVATIONS AS CONTAINED IN DEED RECORDED FEBRUARY 7, 1910 IN BOOK 47 AT PAGE 40.

3. TERMS, CONDITIONS AND PROVISIONS OF EASEMENT AS CONTAINED IN DOCUMENT RECORDED
NOVEMBER 07, 1955 IN BOOK 579 AT PAGE 173.

4. TERMS, CONDITIONS AND PROVISIONS OF EASEMENT RECORDED MAY 01, 1962 UNDER RECEPTION
NO. 661669.

5. TERMS, CONDITIONS AND PROVISIONS OF RESOLUTION GRANTING AN EASEMENT FOR THE
CONSTRUCTION AND MAINTENANCE OF A WASTEWATER PIPELINE TO THE METRO WASTEWATER
RECLAMATION DISTRICT, A METROPOLITAN SEWAGE DISPOSAL DISTRICT ON COUNTY OWNED
PROPERTY RECORDED APRIL 06, 2005 UNDER RECEPTION NO. 20050406000354580.

6. DEED OF TRUST DATED NOVEMBER 04, 2022 FROM RAFAEL MENDOZA AND FLORENCE MENDOZA TO
THE PUBLIC TRUSTEE OF ADAMS COUNTY FOR THE USE OF BANK OF COLORADO TO SECURE THE
SUM OF $2,408,000.00, AND ANY OTHER AMOUNTS PAYABLE UNDER THE TERMS THEREOF,
RECORDED NOVEMBER 09, 2022, UNDER RECEPTION NO. 2022000090435.

SAID DEED OF TRUST WAS FURTHER SECURED IN ASSIGNMENT OF RENTS RECORDED NOVEMBER
10, 2022, UNDER RECEPTION NO. 2022000090691.

NOTE: ADDITIONAL UPDATES TO THE EFFECTIVE DATE OF THE BINDER MAY BE REQUESTED BY THE
PROPOSED INSURED. ONE UPDATE IS INCLUDED WITH THIS BINDER AT NO ADDITIONAL COST. ANY
ADDITIONAL UPDATES WILL BE ISSUED AT THE COST OF $135 PER UPDATE. FOR EACH UPDATE
PROVIDED, A REVISED BINDER WILL BE ISSUED SHOWING A NEW EFFECTIVE DATE AND ANY
MATTERS RECORDED SINCE THE EFFECTIVE DATE OF THE PREVIOUS BINDER. 

THIS PRODUCT WILL ONLY BE UPDATED FOR 24 MONTHS FOLLOWING THE EFFECTIVE DATE OF THE
ORIGINAL BINDER.

NOTE: THIS BINDER DOES NOT REFLECT THE STATUS OF TITLE TO WATER RIGHTS OR
REPRESENTATION OF SAID RIGHTS, RECORDED OR NOT.

Old Republic National Title Insurance Company

PROPERTY INFORMATION BINDER

Order Number: IN70805490 Policy No.: PIB70805490.24993235

https://ltgc.settlor.com/recorded_document/download/eyJhbGciOiJIUzUxMiIsImlhdCI6MTY4MzY2MDAxMCwiZXhwIjoxNzQ2NzMyMDEwLjB9.eyJjb3VudHkiOiIwODAwMSIsInllYXIiOjE5MTIsInJlY2VwdGlvbiI6bnVsbCwiaWRfY291bnR5X2Jvb2tfdHlwZSI6bnVsbCwiYm9vayI6IjQ3IiwicGFnZSI6IjIyOSJ9.o6UmGawY8LA3yJIc7xlehM5UseZilPntG137IQwbGSKoKF0DhGg9xaf6VbIZCqExla7RRE-LHjc7zobiPIR6LA/Adams_1912_47_229.pdf
https://ltgc.settlor.com/recorded_document/download/eyJhbGciOiJIUzUxMiIsImlhdCI6MTY4MzY2MDAxMCwiZXhwIjoxNzQ2NzMyMDEwLjB9.eyJjb3VudHkiOiIwODAwMSIsInllYXIiOjE5MTAsInJlY2VwdGlvbiI6IiIsImlkX2NvdW50eV9ib29rX3R5cGUiOm51bGwsImJvb2siOiI0NyIsInBhZ2UiOiI0MCJ9.i5UBunLar_JW2WiuKSi_CBcs-UkxBNqwhH5SL415f331JSSlN1BXvXTin70erIVBEtL8fVrR591Y-N_IHsR6Lw/Adams_1910_47_40.pdf
https://ltgc.settlor.com/recorded_document/download/eyJhbGciOiJIUzUxMiIsImlhdCI6MTY4MzY2MDAxMCwiZXhwIjoxNzQ2NzMyMDEwLjB9.eyJjb3VudHkiOiIwODAwMSIsInllYXIiOjE5NTUsInJlY2VwdGlvbiI6bnVsbCwiaWRfY291bnR5X2Jvb2tfdHlwZSI6bnVsbCwiYm9vayI6IjU3OSIsInBhZ2UiOiIxNzMifQ.2AMYJEXP0Iiaqxdip_oJwog_5Zq4DXImKo7_IUhHCTfKDFWB-OQvZ_uPafj8wpnqODtGwrh_oSJg8eOYFaLNmg/Adams_1955_579_173.pdf
https://ltgc.settlor.com/recorded_document/download/eyJhbGciOiJIUzUxMiIsImlhdCI6MTY4MzY2MDAxMCwiZXhwIjoxNzQ2NzMyMDEwLjB9.eyJjb3VudHkiOiIwODAwMSIsInllYXIiOjE5NjIsInJlY2VwdGlvbiI6IjY2MTY2OSIsImlkX2NvdW50eV9ib29rX3R5cGUiOm51bGwsImJvb2siOm51bGwsInBhZ2UiOm51bGx9.Qu7fq9EAIgzjJ2nM0nP7AnZmzT3I50O2MR5XEegBd_cHdmzQf7zdGiFJK1100Kg4O2QVcFN-RD5OODiIeWw49w/Adams_1962_661669.pdf
https://ltgc.settlor.com/recorded_document/download/eyJhbGciOiJIUzUxMiIsImlhdCI6MTY4MzY2MDAxMCwiZXhwIjoxNzQ2NzMyMDEwLjB9.eyJjb3VudHkiOiIwODAwMSIsInllYXIiOjIwMDUsInJlY2VwdGlvbiI6IjM1NDU4MCIsImlkX2NvdW50eV9ib29rX3R5cGUiOm51bGwsImJvb2siOiIiLCJwYWdlIjoiIn0.HDRKjClsvWNFnXO2Wn6wUns_GuugTJJK4cBIbxFy44x1HZGxX52PGkGQjZc4bOtDb2Wp-1-_KoN14j-PCKF4AA/Adams_2005_354580.pdf
https://ltgc.settlor.com/recorded_document/download/eyJhbGciOiJIUzUxMiIsImlhdCI6MTY4MzY2MDAxMCwiZXhwIjoxNzQ2NzMyMDEwLjB9.eyJjb3VudHkiOiIwODAwMSIsInllYXIiOjIwMjIsInJlY2VwdGlvbiI6IjkwNDM1IiwiaWRfY291bnR5X2Jvb2tfdHlwZSI6bnVsbCwiYm9vayI6bnVsbCwicGFnZSI6bnVsbH0.e1_pF--_J52BrCeLgqj-UWNtt5AY8r2VgZwQFnNi9CBmu8BTnjIpsINWH4jF_7dIjGoKMCfKnsZVo1V9KCKw8Q/Adams_2022_90435.pdf
https://ltgc.settlor.com/recorded_document/download/eyJhbGciOiJIUzUxMiIsImlhdCI6MTY4MzY2MDAxMCwiZXhwIjoxNzQ2NzMyMDEwLjB9.eyJjb3VudHkiOiIwODAwMSIsInllYXIiOjIwMjIsInJlY2VwdGlvbiI6IjkwNjkxIiwiaWRfY291bnR5X2Jvb2tfdHlwZSI6bnVsbCwiYm9vayI6bnVsbCwicGFnZSI6bnVsbH0.hr8WyFfLLe9-y9JbSulnhtXqKNPS3sSIy3K3uYu2mtAjs9uiKsCxz9PjjiBHx7yqSm9wmM0nqMx8pBGB_mRx9w/Adams_2022_90691.pdf


NOTE: THIS BINDER IS NOT A REPORT OR REPRESENTATION AS TO MINERAL INTERESTS, AND
SHOULD NOT BE USED, OR RELIED UPON, IN CONNECTION WITH THE NOTICE REQUIREMENTS THAT
ARE SET FORTH IN CRS 24-65.5-103.

Old Republic National Title Insurance Company

PROPERTY INFORMATION BINDER

Order Number: IN70805490 Policy No.: PIB70805490.24993235



RAFAEL MENDOZA AND FLORENCE MENDOZA
ATTN: RAFAEL MENDOZA AND FLORENCE MENDOZA
2480 E. 74TH AVE
Denver, CO 80229

Reference

Your Reference Number:
Our Order Number: 70805490

Our Customer Number: 89595.1
Invoice (Process) Date: 05/09/2023

Transaction Invoiced By: Jessica Taylor
Email Address: jtaylor@ltgc.com

INVOICE

Land Title Guarantee Company
5975 Greenwood Plaza Blvd Suite 125

Greenwood Village, CO 80111
(303) 270-0445

Tax ID: 84-0572036

Invoice Number: 70805490

Property Address: 2480 EAST 74TH AVENUE, DENVER, CO 80229

Parties: RAFAEL MENDOZA AND FLORENCE MENDOZA

- Charges -

Property Information Binder $500.00

 

Amount Credited $0.00

Total Invoice Amount $500.00

Total Amount Due $500.00

Payment due upon receipt

Please reference Invoice No. 70805490 on payment
Please make check payable and send to:

Land Title Guarantee Company
5975 Greenwood Plaza Blvd Suite 125

Greenwood Village, CO 80111

Form 1128     accounting/invoice.html 70805490  
(32510676)



LAND TITLE GUARANTEE COMPANY

Date: May 09, 2023

Subject: Attached Title Policy/Guarantee

Enclosed please find your product relating to the property located at 7330 YORK STREET, Denver, CO 80229.

If you have any inquiries or require further assistance, please contact Land Title Residential Title Team at (303) 850-
4141 or response@ltgc.com

Chain of Title Documents:

Adams county recorded 06/21/1996 at book 4777 page 928
Adams county recorded 04/20/1993 at book 4057 page 424
Adams county recorded 09/06/1962 at book 1011 page 517

https://ltgc.settlor.com/recorded_document/download/eyJhbGciOiJIUzUxMiIsImlhdCI6MTY4MzY1MDgzNiwiZXhwIjoxNzQ2NzIyODM2LjB9.eyJjb3VudHkiOiIwODAwMSIsInllYXIiOjE5OTYsInJlY2VwdGlvbiI6bnVsbCwiY291bnR5X2Jvb2tfdHlwZSI6IiIsImJvb2siOiI0Nzc3IiwicGFnZSI6IjkyOCIsImlkX3ZlcnNpb24iOjY5MDYzMzR9.krHioU4X7tR87kRq6eQB3tK9nxTIY9kbDhsFjzLXbzPH1wn3S7BbvihArSadTpymyxZONmuhEd2yseI7QIR-Bg
https://ltgc.settlor.com/recorded_document/download/eyJhbGciOiJIUzUxMiIsImlhdCI6MTY4MzY1MDgzNiwiZXhwIjoxNzQ2NzIyODM2LjB9.eyJjb3VudHkiOiIwODAwMSIsInllYXIiOjE5OTMsInJlY2VwdGlvbiI6bnVsbCwiY291bnR5X2Jvb2tfdHlwZSI6IiIsImJvb2siOiI0MDU3IiwicGFnZSI6IjQyNCIsImlkX3ZlcnNpb24iOjY5MDYzMzR9.DTW31scxYd3_F0IFuD6dldn8G3BLxFX4X6FPnz7rhkSlR1EjpzdErRGIxQ66nv6qSvd0KO9i0QmPYs-5i1xhFw
https://ltgc.settlor.com/recorded_document/download/eyJhbGciOiJIUzUxMiIsImlhdCI6MTY4MzY1MDgzNiwiZXhwIjoxNzQ2NzIyODM2LjB9.eyJjb3VudHkiOiIwODAwMSIsInllYXIiOjE5NjIsInJlY2VwdGlvbiI6bnVsbCwiY291bnR5X2Jvb2tfdHlwZSI6IiIsImJvb2siOiIxMDExIiwicGFnZSI6IjUxNyIsImlkX3ZlcnNpb24iOjY5MDYzMzR9.cLYWLL4QCuMjh8eZa0WeiL_kBWO8rJwzS6HK8fAVICfMgmk4Ab1LPNAgWjfm0dSiJ1BQVHWfWPSr1uek1Bk35g


Property Information Binder
CONDITIONS AND STIPULATIONS

1. Definition of Terms

The following terms when used in this Binder mean:

2. Exclusions from Coverage of this Binder

The company assumes no liability including cost of defense by reason of the following:

3. Prosecution of Actions

1. The Company shall have the right at its own costs to institute and prosecute any action or proceeding
or do any other act which in its opinion may be necessary or desirable to establish or confirm the
matters herein assured; and the Company may take any appropriate action under the terms of this
Binder, whether or not it shall be liable thereunder and shall not thereby concede liability or waive any
provision hereof.

2. In all cases where the Company does not institute and prosecute any action or proceeding, the
Assured shall permit the Company to use, at its option, the name of the Assured for this purpose.
Whenever requested by the Company, the Assured shall give the Company all reasonable aid in
prosecuting such action or proceeding, and the Company shall reimburse the Assured for any expense
so incurred.

4. Notice of Loss - Limitation of Action

A statement in writing of any loss or damage for which it is claimed the Company is liable under this Binder
shall be furnished to the Company within sixty days after such loss or damage shall have been determined,
and no right of action shall accrue to the Assured under this Binder until thirty days after such statement shall
have been furnished, and no recovery shall be had by the Assured under this Binder unless action shall be
commenced thereon with two years after expiration of the thirty day period. Failure to furnish the statement
of loss or damage or to commence the action within the time herinbefore specified, shall be conclusive bar
against maintenance by the Assured of any action under this Binder.

5. Option to Pay, Settle or Compromise Claims

"Land": The land described, specifically or by reference, in this Binder and improvements affixed
thereto which by law constitute real property;

(a)

"Public Records"; those records which impart constructive notice of matters relating to said land;(b)
"Date": the effective date;(c)
"the Assured": the party or parties named as the Assured in this Binder, or in a supplemental writing
executed by the Company;

(d)

"the Company" means Old Republic National Title Insurance Company, a Minnesota stock company.(e)

Taxes or assessments which are not shown as existing liens by the records of any taxing authority that
levies taxes or assessments on real property or by the Public Records; taxes and assessments not yet
due or payable and special assessments not yet certified to the Treasurer's office.

(a)

Unpatented mining claims; reservations or exceptions in patents or in Acts authorizing the issuance
thereof; water rights, claims or title to water.

(b)

Title to any property beyond the lines of the Land, or title to streets, roads, avenues, lanes, ways or
waterways on which such land abuts, or the right to maintain therein vaults, tunnels, ramps, or any
other structure or improvement; or any rights or easements therein unless such property, rights or
easements are expressly and specifically set forth in said description.

(c)

Mechanic's lien(s), judgment(s) or other lien(s).(d)
Defects, liens, encumbrances, adverse claims or other matters: (a) created, suffered or agreed to by
the Assured;(b) not known to the Company, not recorded in the Public Records as of the Date, but
known to the Assured as ofthe Date; or (c) attaching or creating subsequent to the Date.

(e)



The Company shall have the option to pay, settle or compromise for or in the name of the Assured any claim
which could result in loss to the Assured within the coverage of this Binder, or to pay the full amount of this
Binder. Such payment or tender of payment of the full amount of the Binder shall terminate all liability of the
Company hereunder.

6. Limitation of Liability - Payment of Loss

7. Subrogation Upon Payment or Settlement

Whenever the Company shall have settled a claim under this Binder, all right of subrogation shall vest in the
Company unaffected by any act of the Assured, and it shall be subrogated to and be entitled to all rights and
remedies which the Assured would have had against any person or property in respect to the claim had this
Binder not been issued. If the payment does not cover the loss of the Assured, the Company shall be
subrogated to the rights and remedies in the proportion which the payment bears to the amount of said loss.
The Assured, if requested by the Company, shall transfer to the Company all rights and remedies against any
person or property necessary in order to perfect the right of subrogation, and shall permit the Company to use
the name of the Assured in any transaction or litigation involving the rights or remedies.

8. Binder Entire Contract

Any action or actions or rights of action that the Assured may have or may bring against the Company arising
out of the subject matter hereof must be based on the provisions of this Binder. No provision or condition of
this Binder can be waived or changed except by a writing endorsed or attached hereto signed by the President,
a Vice President, the Secretary, an Assistant Secretary or other validating officer of the Company.

9. Notices. Where Sent

All notices required to be given the Company and any statement in writing required to be furnished the
Company shall be addressed to it at 400 Second Avenue South, Minneapolis, Minnesota 55401, (612) 371-
1111.

10. Arbitration

Unless prohibited by applicable law, either the Company or the insured may demand arbitration pursuant to the
Title Insurance Arbitration Rules of the American Arbitration Association.

ANTI-FRAUD STATEMENT: Pursuant to CRS 10-1-128(6)(a), it is unlawful to knowingly provide false,
incomplete or misleading facts or information to an insurance company for the purpose of defrauding or
attempting to defraud the company. Penalties may include imprisonment, fines, denial of insurance and civil
damages. Any insurance company or agent of an insurance company who knowingly provides false,
incomplete, or misleading facts or information to a policyholder or claimant for the purpose of defrauding or
attempting to defraud the policyholder or claimant with regard to a settlement or award payable from insurance
proceeds shall be reported to the Colorado division of insurance within the department of regulatory agencies.

The liability of the Company under this Binder shall be limited to the amount of actual loss sustained by
the Assured because of reliance upon the assurances herein set forth, but in no event shall the liability
exceed the amount of the liability stated on the face page hereof.

(a)

The Company will pay all costs imposed upon the Assured in litigation carried on by the Company for
the Assured, and all costs and attorneys' fees in litigation carried on by the Assured with the written
authorization of the Company.

(b)

No claim for loss or damages shall arise or be maintainable under this Binder (1) if the Company after
having received notice of any alleged defect, lien or encumbrance not shown as an Exception or
excluded herein removes such defect, lien or encumbrance within a reasonable time after receipt of
such notice, or (2) for liability voluntarily assumed by the Assured in settling any claim or suit without
written consent of the Company.

(c)

All payments under this Binder, except for attorney's fees as provided for in paragraph 6(b) thereof,
shall reduce the amount of the liability hereunder pro tanto, and no payment shall be made without
producing this Binder or an acceptable copy thereof for endorsement of the payment unless the Binder
be lost or destroyed, in which case proof of the loss or destruction shall be furnished to the satisfaction
of the Company.

(d)

When liability has been definitely fixed in accordance with the conditions of this Binder, the loss or
damage shall be payable within thirty days thereafter.

(e)



This anti-fraud statement is affixed and made a part of this policy.

Issued by:
Land Title Guarantee Company
3033 East First Avenue Suite 600 
Denver, Colorado 80206
303-321-1880

Craig B. Rants, Senior Vice President



Liability: $1.00

Fee: $500.00

Subject to the exclusions from coverage, the limits of liability and other provisions of the Conditions and
Stipulations hereto annexed and made a part of this Binder,

OLD REPUBLIC NATIONAL TITLE INSURANCE COMPANY a Corporation, herein called the Company,

GUARANTEES

RAFAEL MENDOZA AND FLORENCE MENDOZA

Herein called the Assured, against loss, not exceeding the liability amount stated above, which the assured
shall sustain by reason of any incorrectness in the assurance which the Company hereby gives that,
according to the public records as of

May 02, 2023 at 5:00 P.M.

1. Title to said estate or interest at the date hereof is vested in:

DOMENIC D'AMATO, AS TO A LIFE ESTATE AND RAFAEL MENDOZA AND FLORENCE MENDOZA, AS TO
THE REMAINDER

2. The estate or interest in the land hereinafter described or referred to covered by this Binder :

FEE SIMPLE

3. The Land referred to in this Binder is described as follows:

Old Republic National Title Insurance Company

PROPERTY INFORMATION BINDER

Order Number: IN70805487 Policy No.: PIB70805487.24992984



THAT PART OF THE SOUTH ONE-HALF SOUTHWEST ONE-QUARTER OF SECTION 36, TOWNSHIP 2
SOUTH, RANGE 68 WEST OF THE SIXTH PRINCIPAL MERIDIAN, ADAMS COUNTY, COLORADO DESCRIBED
AS:

BEGINNING AT THE NORTHWEST CORNER OF SAID SOUTH ONE-HALF SOUTHWEST ONE-QUARTER;
THENCE S00°22'00"W ON AN ASSUMED BEARING ALONG THE WEST LINE OF SAID SOUTH ONE-HALF
SOUTHWEST ONE-QUARTER, A DISTANCE OF 25.00 FEET; THENCE S89°57'14"E PARALLEL WITH THE
NORTH LINE OF SAID SOUTH ONE-HALF SOUTHWEST ONE-QUARTER, A DISTANCE OF 30.00 FEET TO
THE TRUE POINT OF BEGINNING; THENCE CONTINUING S89°57'14"E PARALLEL WITH SAID NORTH LINE, A
DISTANCE OF 278.78 FEET; THENCE S00°22'00"W PARALLEL WITH THE WEST LINE OF SAID SOUTH ONE-
HALF SOUTHWEST ONE-QUARTER A DISTANCE OF 485.60 FEET TO A POINT ON THE NORTHWESTERLY
RIGHT OF WAY LINE OF COLORADO STATE HIGHWAY NO. 224; THENCE S71°58'00"W ALONG SAID
NORTHWESTERLY RIGHT OF WAY LINE A DISTANCE OF 197.50 FEET; THENCE N51°30'W ALONG SAID
NORTHWESTERLY RIGHT OF WAY LINE A DISTANCE OF 90.30 FEET TO A POINT 50.00 FEET EAST OF THE
WEST LINE OF SAID SOUTH ONE-HALF SOUTHWEST ONE-QUARTER; THENCE N00°22'00"E PARALLEL
WITH SAID WEST LINE A DISTANCE OF 328.90 FEET; THENCE N10°56'30"W A DISTANCE OF 102.00 FEET
TO A POINT 30.00 FEET EAST OF SAID WEST LINE; THENCE N00°22'00"E PARALLEL WITH SAID WEST LINE
A DISTANCE OF 62.15 FEET TO THE TRUE POINT OF BEGINNING; EXCEPT ANY PART IN ROAD OR
ROADWAY AND EXCEPT THAT PORTION CONVEYED TO THE COUNTY OF ADAMS, STATE OF COLORADO
IN WARRANTY DEED RECORDED MAY 22, 2018 UNDER RECEPTION NO. 2018000040942, COUNTY OF
ADAMS, STATE OF COLORADO.

4. The following documents affect the land:

1. EXISTING LEASES AND TENANCIES, IF ANY.

2. RIGHT OF WAY EASEMENT AS GRANTED TO NORTH WASHINGTON STREET WATER AND SANITATION
DISTRICT IN INSTRUMENT RECORDED NOVEMBER 4, 1955 IN BOOK 579 AT PAGE 173 AND RECORDED
MAY 01, 1962, IN BOOK 981 AT PAGE 448.

3. TERMS, CONDITIONS, PROVISIONS, BURDENS AND OBLIGATIONS OF RESOLUTION NO. 2018-312
RECORDED MAY 22, 2018 UNDER RECEPTION NO. 2018000040942.

4. TERMS, CONDITIONS, PROVISIONS, BURDENS AND OBLIGATIONS OF UTILITY EASEMENT RECORDED
APRIL 06, 2020 UNDER RECEPTION NO. 2020000031598 AND RECORDED APRIL 9, 2020 UNDER
RECEPTION NO. 2020000032891.

NOTE: ADDITIONAL UPDATES TO THE EFFECTIVE DATE OF THE BINDER MAY BE REQUESTED BY THE
PROPOSED INSURED. ONE UPDATE IS INCLUDED WITH THIS BINDER AT NO ADDITIONAL COST. ANY
ADDITIONAL UPDATES WILL BE ISSUED AT THE COST OF $135 PER UPDATE. FOR EACH UPDATE
PROVIDED, A REVISED BINDER WILL BE ISSUED SHOWING A NEW EFFECTIVE DATE AND ANY
MATTERS RECORDED SINCE THE EFFECTIVE DATE OF THE PREVIOUS BINDER. 

THIS PRODUCT WILL ONLY BE UPDATED FOR 24 MONTHS FOLLOWING THE EFFECTIVE DATE OF THE
ORIGINAL BINDER.

NOTE: THIS BINDER DOES NOT REFLECT THE STATUS OF TITLE TO WATER RIGHTS OR
REPRESENTATION OF SAID RIGHTS, RECORDED OR NOT.

NOTE: THIS BINDER IS NOT A REPORT OR REPRESENTATION AS TO MINERAL INTERESTS, AND
SHOULD NOT BE USED, OR RELIED UPON, IN CONNECTION WITH THE NOTICE REQUIREMENTS THAT
ARE SET FORTH IN CRS 24-65.5-103.

Old Republic National Title Insurance Company

PROPERTY INFORMATION BINDER

Order Number: IN70805487 Policy No.: PIB70805487.24992984

https://ltgc.settlor.com/recorded_document/download/eyJhbGciOiJIUzUxMiIsImlhdCI6MTY4MzY1MDgzOCwiZXhwIjoxNzQ2NzIyODM4LjB9.eyJjb3VudHkiOiIwODAwMSIsInllYXIiOjIwMTgsInJlY2VwdGlvbiI6IjQwOTQyIiwiaWRfY291bnR5X2Jvb2tfdHlwZSI6bnVsbCwiYm9vayI6bnVsbCwicGFnZSI6bnVsbH0.KjQFZooUin8VYbE5dkyHa4702WpdxcVVNF-_brpncFKFholx01-fBxl0xYAa3v_jv1CObuZNWycMktVFPXAJcg/Adams_2018_40942.pdf
https://ltgc.settlor.com/recorded_document/download/eyJhbGciOiJIUzUxMiIsImlhdCI6MTY4MzY1MDgzOCwiZXhwIjoxNzQ2NzIyODM4LjB9.eyJjb3VudHkiOiIwODAwMSIsInllYXIiOjE5NTUsInJlY2VwdGlvbiI6bnVsbCwiaWRfY291bnR5X2Jvb2tfdHlwZSI6bnVsbCwiYm9vayI6IjU3OSIsInBhZ2UiOiIxNzMifQ.BTznvEGB_shObveXaGHhB0oAp_G-0l0dKCp_agC6qKFObyTvJyZynYCxyYeomLcg37IgzwjHtuCUaWxeTE_oXQ/Adams_1955_579_173.pdf
https://ltgc.settlor.com/recorded_document/download/eyJhbGciOiJIUzUxMiIsImlhdCI6MTY4MzY1MDgzOCwiZXhwIjoxNzQ2NzIyODM4LjB9.eyJjb3VudHkiOiIwODAwMSIsInllYXIiOjE5NjIsInJlY2VwdGlvbiI6IiIsImlkX2NvdW50eV9ib29rX3R5cGUiOm51bGwsImJvb2siOiI5ODEiLCJwYWdlIjoiNDQ4In0.nGvlCxgsgvBEOQIk5Bx5RQdgVeuOklufG8AcrlVOLAuKnBA4bla1Wqn9g6EyefaEOPZr-zb2VIt2MgJUJAdjdQ/Adams_1962_981_448.pdf
https://ltgc.settlor.com/recorded_document/download/eyJhbGciOiJIUzUxMiIsImlhdCI6MTY4MzY1MDgzOCwiZXhwIjoxNzQ2NzIyODM4LjB9.eyJjb3VudHkiOiIwODAwMSIsInllYXIiOjIwMTgsInJlY2VwdGlvbiI6IjQwOTQyIiwiaWRfY291bnR5X2Jvb2tfdHlwZSI6bnVsbCwiYm9vayI6bnVsbCwicGFnZSI6bnVsbH0.KjQFZooUin8VYbE5dkyHa4702WpdxcVVNF-_brpncFKFholx01-fBxl0xYAa3v_jv1CObuZNWycMktVFPXAJcg/Adams_2018_40942.pdf
https://ltgc.settlor.com/recorded_document/download/eyJhbGciOiJIUzUxMiIsImlhdCI6MTY4MzY1MDgzOCwiZXhwIjoxNzQ2NzIyODM4LjB9.eyJjb3VudHkiOiIwODAwMSIsInllYXIiOjIwMjAsInJlY2VwdGlvbiI6IjMxNTk4IiwiaWRfY291bnR5X2Jvb2tfdHlwZSI6bnVsbCwiYm9vayI6bnVsbCwicGFnZSI6bnVsbH0.Rx7Efjz2-7oKwg66ohW_EJrwxLTs-STzEkUFbR8rU-DAl5qKHYh561Ipu6ILP4Nl3ZOfiucGMM2wxb7XHxSWUQ/Adams_2020_31598.pdf
https://ltgc.settlor.com/recorded_document/download/eyJhbGciOiJIUzUxMiIsImlhdCI6MTY4MzY1MDgzOCwiZXhwIjoxNzQ2NzIyODM4LjB9.eyJjb3VudHkiOiIwODAwMSIsInllYXIiOjIwMjAsInJlY2VwdGlvbiI6IjMyODkxIiwiaWRfY291bnR5X2Jvb2tfdHlwZSI6bnVsbCwiYm9vayI6bnVsbCwicGFnZSI6bnVsbH0.1aFzhuAKKPKGng0h8IB-pGEKOXrgnZ3aGnK6cV8HOgAKGIKx3RyoDOB06qfRGRplXuWM2AuqpDScfACHw7O-EA/Adams_2020_32891.pdf






MENDOZA YORK STREET SUBDIVISION 

LEGAL DESCRIPTION 

A PART OF THE SOUTH 1/2 OF THE SOUTHWEST 1/4 OF SECTION 36, TOWNSHIP 2 SOUTH, RANGE 68 

WEST OF THE SIXTH PRINCIPAL MERIDIAN MORE PARTICULARLY DESCRIBED AS FOLLOWS: 

 

COMMENCING AT THE NORTHWEST CORNER OF SAID SOUTH 1/2 OF THE SOUTHWEST 1/4 OF SECTION 

36; THENCE ALONG THE WEST LINE OF SAID SOUTH 1/2 OF THE SOUTHWEST 1/4 OF SECTION 36 

S00°22'00"W 49.82 FEET; THENCE S89°38'00"E 50.00 FEET TO A POINT ON THE EAST RIGHT OF WAY LINE 

OF YORK STREET AND THE POINT OF BEGINNING; THENCE N45°05'50"E 35.53 FEET TO A POINT ON THE 

SOUTH RIGHT OF WAY LINE OF EAST 74TH AVENUE; THENCE ALONG SAID SOUTH RIGHT OF WAY LINE 

S89°57'14"E 671.33 FEET TO THE NORTHWEST CORNER OF EVANS TRACT; THENCE ALONG THE WEST 

LINE OF EVANS TRACT S00°07'40"W 342.03 FEET TO THE SOUTHWEST CORNER OF EVANS TRACT AND A 

POINT ON THE NORTH RIGHT OF WAY LINE OF COLORADO STATE HIGHWAY 224; THENCE ALONG SAID 

NORTH RIGHT OF WAY LINE S71°58'00"W 660.12 FEET; THENCE N51°51'30"W 90.30 FEET TO A POINT ON 

THE EAST RIGHT OF WAY LINE OF YORK STREET; THENCE ALONG SAID EAST RIGHT OF WAY LINE 

N00°22'00"E 466.08 FEET TO THE POINT OF BEGINNING, COUNTY OF ADAMS, STATE OF COLORADO. 



Account Parcel Number Receipt Date Receipt Number

R0071168 0171936300075 Feb 14, 2022 2022-02-14-NetVantage-2891

FIORE PHILIP
2480 E 74TH AVE
DENVER, CO 80229-6623

Situs Address Payor

2480 E 74TH AVE

Legal Description

SECT,TWN,RNG:36-2-68 DESC: PT OF S2 SW4 SEC 36 DESC AS BEG AT NW COR OF SD S2  SW4 TH S 25 FT TH E 308/78 FT
TO THE TRUE POB TH CONT  E 437/55 FT TH S 342/03 FT TH S 71D 58M W ALG NWLY ROW  LN OF COLO S/H NO 224
462/62 FT TH N 485/60 FT TO THE  TRUE POB   4/164A

Property Code Actual Assessed Year Area Mill Levy

RES IMPRV LAND - 1112 113,000 8,080 2021 085 98.659

SINGLE FAMILY RES - 1212 432,000 30,890 2021 085 98.659

Payments Received

Check $3,139.32

     Check Number 00030041

Payments Applied

Year Charges Billed Prior Payments New Payments Balance

2021 Tax Charge $3,139.32 $0.00 $3,139.32 $0.00

$3,139.32 $0.00

Balance Due as of Feb 14, 2022 $0.00

WE ARE EXPANDING TO SERVE YOU BETTER!  WATCH FOR NEW LOCATIONS ON OUR WEBSITE!

4430 S ADAMS COUNTY PKWY C2436
BRIGHTON CO 80601
[Stay Safe!  Please use website services www.adcotax.com]

Email: treasurer@adcogov.org
Telephone:  720-523-6160

ALL CHECKS ARE SUBJECT TO FINAL COLLECTION.  THANK YOU FOR YOUR PAYMENT!

Adams County Treasurer & Public Trustee

RECEIPT OF PAYMENT (Tax, Fees, Costs, Interests,

Penalties)

Lisa L. Culpepper, J.D.   Adams County Treasurer & Public Trustee Page 1 of 1



Account Parcel Number Receipt Date Receipt Number

R0071167 0171936300074 Jun 14, 2022 2022-06-14-WEB-28124

MENDOZA RAFAEL AND
1955 E 75TH AVE
DENVER, CO 80229-6513

Situs Address Payor

7330 YORK ST Rafael Mendoza

Legal Description

SECT,TWN,RNG:36-2-68 DESC: PT OF THE S2 SW4 SEC 36 DESC AS BEG AT NW COR SD S2  SW4 TH S 25 FT TH E 30 FT TO
THE TRUE POB TH CONT E  278/78 FT TH S 485/60 FT TO A PT ON NWLY ROW LN OF  COLO S/H NO 224 TH S 71D 58M W
197/50 FT TH N 51D 51M W  90/30 FT TO A PT 50 FT E OF W LN SD S2 SW4 TH N 328/90 FT  TH N 10D 56M W 102 FT TO A PT
30 FT E OF SD W LN TH N  62/15 FT TO THE TRUE POB EXC RD (B1735 PG164 & REC NO 2018000040942)     3/0636A

Property Code Actual Assessed Year Area Mill Levy

1276 - 1276 228,533 16,340 2021 085 98.659

AG FLOOD IRRG LAND - 4117 943 270 2021 085 98.659

Payments Received

E-check Multi-Account Payment

Payments Applied

Year Charges Billed Prior Payments New Payments Balance

2021 Tax Charge $1,638.72 $819.36 $819.36 $0.00

$819.36 $0.00

Balance Due as of Jun 14, 2022 $0.00

WE ARE EXPANDING TO SERVE YOU BETTER!  WATCH FOR NEW LOCATIONS ON OUR WEBSITE!

4430 S ADAMS COUNTY PKWY C2436
BRIGHTON CO 80601
[Stay Safe!  Please use website services www.adcotax.com]

Email: treasurer@adcogov.org
Telephone:  720-523-6160

ALL CHECKS ARE SUBJECT TO FINAL COLLECTION.  THANK YOU FOR YOUR PAYMENT!

Adams County Treasurer & Public Trustee

RECEIPT OF PAYMENT (Tax, Fees, Costs, Interests,

Penalties)

Lisa L. Culpepper, J.D.   Adams County Treasurer & Public Trustee Page 1 of 1



CERTIFICATION OF NOTICE TO MINERAL ESTATE OWNERS 

I/We, ________________________________________________
(the “Applicant”) by signing below, hereby declare and certify as follows: 

With respect to the property located at: 
Physical Address:  __________________________________________
Legal Description: _____________________________________________________

______________________________________________________
Parcel #(s): __________________________ 

(PLEASE CHECK ONE): 

_____ On the ______ day of ___________________, 20____, which is not less than thirty days 
before the initial public hearing, notice of application for surface development was provided 
to mineral estate owners pursuant to section 24-65.5-103 of the Colorado Revised Statutes; 

or 
_____ I/We have searched the records of the Adams County Tax Assessor and the Adams County 

Clerk and Recorder for the above identified parcel and have found that no mineral estate 
owner is identified therein.   

Date:  ___________  Applicant: __________________________

By:  ___________________________ 
Print Name:  ___________________________ 
Address:   ___________________________ 

___________________________ 
STATE OF COLORADO ) 

)
COUNTY OF ADAMS ) 

Subscribed and sworn to before me this _____day of __________________, 20___, by 
___________________________. 

Witness my hand and official seal. 

My Commission expires: ______________ ______________________________ 
Notary Public 

After Recording Return To: Name and Address of Person Preparing Legal Description: 

A recorded copy of this Certification shall be submitted to the Adams County Community and 
Economic Development Department with all applicable land use applications. 

Rick.A.Rome
Text Box
Ralph Mendoza

Rick.A.Rome
Text Box
2480 E. 74th Avenue

Rick.A.Rome
Text Box
Unplatted
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Rick.A.Rome
Text Box
x

Rick.A.Rome
Text Box
Ralph Mendoza
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Rick.A.Rome
Text Box
Denver, CO 80229



APPLICANT’S CERTIFICATION CONCERNING QUALIFYING SURFACE DEVELOPMENT, 
PURSUANT TO C.R.S. §24-65.5-103.3 (1)(b) 

I/We, ____________________________________________________________  _  
___________________, (the “Applicant”) by signing below, hereby declare and certify as follows: 

Concerning the property located at: 
Physical Address: _____________________________________________________ 
Legal Description: _____________________________________________________ 

Parcel #(s): _____________________________ 

With respect to qualifying surface developments, that (PLEASE CHECK ONE): 

______ No mineral estate owner has entered an appearance or filed an objection to the 
proposed application for development within thirty days after the initial public 
hearing on the application; or 

______ The Applicant and any mineral estate owners who have filed an objection to the 
proposed application for development or have otherwise filed an entry of 
appearance in the initial public hearing regarding such application no later than 
thirty days following  the initial public hearing on the application have executed a 
surface use agreement related to the property included in the application for 
development, the provisions of which have been incorporated into the application 
for development or are evidenced by a memorandum or otherwise recorded in the 
records of the clerk and recorder of the county in which the property is located so 
as to provide notice to transferees of the Applicant, who shall be bound by such 
surface use agreements; or 

______ The application for development provides: 
(i) Access to mineral operations, surface facilities, flowlines, and pipelines in 

support of such operations existing when the final public hearing on the 
application for development is held by means of public roads sufficient to 
withstand trucks and drilling equipment or thirty-foot-wide access 
easements; 

(ii) An oil and gas operations area and existing well site locations in 
accordance with section 24-65.5-103.5 of the Colorado Revised Statutes; 
and  

(iii) That the deposit for incremental drilling costs described in section 24-
65.5-103.7 of the Colorado Revised Statutes has been made. 

Date:  _________________ Applicant: ______________________________ 

After Recording Return To: By: ______________________________ 
Print Name: ______________________________ 

   Address: ______________________________ 
       ______________________________ 
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STATE OF COLORADO ) 
)

COUNTY OF ADAMS ) 

Subscribed and sworn to before me this _____day of __________________, 20___, by 
___________________________. 

Witness my hand and official seal. 

My Commission expires: ______________ ______________________________ 
Notary Public 

Name and Address of Person Preparing Legal Description: 

A recorded copy of this Certification shall be submitted to the Adams County Community 
and Economic Development Department within thirty days after the initial public hearing 
on all applicable land use applications. 



APPLICANT’S CERTIFICATION CONCERNING QUALIFYING SURFACE DEVELOPMENT, 
PURSUANT TO C.R.S. §24-65.5-103.3 (1)(b) 

I, _                                                          (the “Applicant”) by signing below, hereby declare 
and certify as follows concerning the property located at:  

Physical Address: 

     Legal Description: 

Parcel # (s): 

With respect to qualifying surface developments: 

Access to existing and proposed mineral operations, surface facilities, flowlines, and pipelines 
in support of such existing and proposed operations for oil and gas exploration and 
production, including provisions for public roads sufficient to withstand trucks and drilling 
equipment or thirty-foot-wide access easements, were provided for in a “                         “ 
area as recorded in Reception #  
 on .  

Date:  _________________ Applicant: ______________________________ 
By: 

   Address: 

STATE OF COLORADO ) 
)

COUNTY OF ADAMS ) 

Subscribed and sworn to before me this _____day of __________________, 20___, by 
___________________________. 

Witness my hand and official seal. 

My Commission expires: ______________ ______________________________ 
Notary Public 

After Recording Return To:   Name and Address of Person Preparing Legal Description: 

A recorded copy of this Certification shall be submitted to the Adams County Community and 
Economic Development Department with all applicable land use applications. 



CERTIFICATION OF NOTICE TO MINERAL ESTATE OWNERS 

I/We, ________________________________________________
(the “Applicant”) by signing below, hereby declare and certify as follows: 

With respect to the property located at: 
Physical Address:  __________________________________________
Legal Description: _____________________________________________________

______________________________________________________
Parcel #(s): __________________________ 

(PLEASE CHECK ONE): 

_____ On the ______ day of ___________________, 20____, which is not less than thirty days 
before the initial public hearing, notice of application for surface development was provided 
to mineral estate owners pursuant to section 24-65.5-103 of the Colorado Revised Statutes; 

or 
_____ I/We have searched the records of the Adams County Tax Assessor and the Adams County 

Clerk and Recorder for the above identified parcel and have found that no mineral estate 
owner is identified therein.   

Date:  ___________  Applicant: __________________________

By:  ___________________________ 
Print Name:  ___________________________ 
Address:   ___________________________ 

___________________________ 
STATE OF COLORADO ) 

)
COUNTY OF ADAMS ) 

Subscribed and sworn to before me this _____day of __________________, 20___, by 
___________________________. 

Witness my hand and official seal. 

My Commission expires: ______________ ______________________________ 
Notary Public 

After Recording Return To: Name and Address of Person Preparing Legal Description: 

A recorded copy of this Certification shall be submitted to the Adams County Community and 
Economic Development Department with all applicable land use applications. 
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APPLICANT’S CERTIFICATION CONCERNING QUALIFYING SURFACE DEVELOPMENT, 
PURSUANT TO C.R.S. §24-65.5-103.3 (1)(b) 

I/We, ____________________________________________________________  _  
___________________, (the “Applicant”) by signing below, hereby declare and certify as follows: 

Concerning the property located at: 
Physical Address: _____________________________________________________ 
Legal Description: _____________________________________________________ 

Parcel #(s): _____________________________ 

With respect to qualifying surface developments, that (PLEASE CHECK ONE): 

______ No mineral estate owner has entered an appearance or filed an objection to the 
proposed application for development within thirty days after the initial public 
hearing on the application; or 

______ The Applicant and any mineral estate owners who have filed an objection to the 
proposed application for development or have otherwise filed an entry of 
appearance in the initial public hearing regarding such application no later than 
thirty days following  the initial public hearing on the application have executed a 
surface use agreement related to the property included in the application for 
development, the provisions of which have been incorporated into the application 
for development or are evidenced by a memorandum or otherwise recorded in the 
records of the clerk and recorder of the county in which the property is located so 
as to provide notice to transferees of the Applicant, who shall be bound by such 
surface use agreements; or 

______ The application for development provides: 
(i) Access to mineral operations, surface facilities, flowlines, and pipelines in 

support of such operations existing when the final public hearing on the 
application for development is held by means of public roads sufficient to 
withstand trucks and drilling equipment or thirty-foot-wide access 
easements; 

(ii) An oil and gas operations area and existing well site locations in 
accordance with section 24-65.5-103.5 of the Colorado Revised Statutes; 
and  

(iii) That the deposit for incremental drilling costs described in section 24-
65.5-103.7 of the Colorado Revised Statutes has been made. 

Date:  _________________ Applicant: ______________________________ 

After Recording Return To: By: ______________________________ 
Print Name: ______________________________ 

   Address: ______________________________ 
       ______________________________ 
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STATE OF COLORADO ) 
)

COUNTY OF ADAMS ) 

Subscribed and sworn to before me this _____day of __________________, 20___, by 
___________________________. 

Witness my hand and official seal. 

My Commission expires: ______________ ______________________________ 
Notary Public 

Name and Address of Person Preparing Legal Description: 

A recorded copy of this Certification shall be submitted to the Adams County Community 
and Economic Development Department within thirty days after the initial public hearing 
on all applicable land use applications. 



APPLICANT’S CERTIFICATION CONCERNING QUALIFYING SURFACE DEVELOPMENT, 
PURSUANT TO C.R.S. §24-65.5-103.3 (1)(b) 

I, _                                                          (the “Applicant”) by signing below, hereby declare 
and certify as follows concerning the property located at:  

Physical Address: 

     Legal Description: 

Parcel # (s): 

With respect to qualifying surface developments: 

Access to existing and proposed mineral operations, surface facilities, flowlines, and pipelines 
in support of such existing and proposed operations for oil and gas exploration and 
production, including provisions for public roads sufficient to withstand trucks and drilling 
equipment or thirty-foot-wide access easements, were provided for in a “                         “ 
area as recorded in Reception #  
 on .  

Date:  _________________ Applicant: ______________________________ 
By: 

   Address: 

STATE OF COLORADO ) 
)

COUNTY OF ADAMS ) 

Subscribed and sworn to before me this _____day of __________________, 20___, by 
___________________________. 

Witness my hand and official seal. 

My Commission expires: ______________ ______________________________ 
Notary Public 

After Recording Return To:   Name and Address of Person Preparing Legal Description: 

A recorded copy of this Certification shall be submitted to the Adams County Community and 
Economic Development Department with all applicable land use applications. 









 

This document, together with the concepts and recommendations presented herein, as an instrument of service, is intended only for the 

specific purpose and client for which it was prepared.  Reuse of and improper reliance on this document without written authorization from 

Kellar Engineering LLC shall be without liability to Kellar Engineering LLC. 
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1.0  Introduction 
 

The purpose of this Traffic Impact Study (TIS) is to identify project traffic generation 

characteristics, to identify potential traffic related impacts on the adjacent street system, and to 

develop mitigation measures required for identified traffic impacts.  This TIS is for the proposed 

project located at 7330 York Street in Adams County, Colorado.  See Figure 1:  Vicinity Map. 

 

Kellar Engineering LLC (KE) has prepared the TIS to document the results of the project’s 

anticipated traffic conditions in accordance with Adams County’s requirements and to identify 

projected impacts to the local and regional traffic system.  

 

2.0  Existing Conditions and Roadway Network 

 

The project site is located at 7330 York Street at the northeast quadrant of Hwy 224 and York 

Street in Adams County, CO.  Lowell Blvd. is a north-south, 4-lane minor arterial with a posted 

speed of 35 mph adjacent to the project site.  A raised center median exists in York Street adjacent 

to the project site which appropriately separates traffic and restricts left-turns.  State Highway 224 

(Hwy 224) is a 4-lane east-west NR-B category roadway with a posted speed of 45 mph.  74th 

Avenue is an east-west local street located at the north boundary of the project site with a posted 

speed of 25 mph.  The intersection of Hwy 224/York Street is signalized with left-turn and right-

turn auxiliary lanes on all approaches, video detection, and 5-section signal heads facing the 

north-south left-turn lanes.  The intersection of York Street/74th Avenue is signalized with left-turn 

lanes on the north-south approaches, video detection, and 5-section signal heads facing the 

north-south left-turn lanes.  These 5-section signal heads allow for permissive + protected signal 

phasing.  See Figure 2:  Site Plan and Appendix B. 

 

  



 
 

 
 
 

7330 York Street TIS -Page 5  

2.1  Existing Traffic Volumes 

 

Existing peak hour traffic volume counts were conducted using data collection cameras by All 

Traffic Data, Inc. on Tuesday, September 27, 2022.  The traffic counts were conducted to capture 

the peak hours of the adjacent street traffic.  These traffic counts are shown in Figure 3 with the 

count sheets provided in Appendix A. 

 

 

 

Figure 1:  Vicinity Map 
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Figure 2:  Site Plan 
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3.0  Proposed Development  

 

The proposed project consists of a mixed use development (C-Store/Gas Station, High-

Turnover Restaurants, Event Center, and Warehousing).  See Table 1:  Trip Generation 

and Figure 2: Site Plan. 

 

 

4.1  Trip Generation 
 

Site generated traffic estimates are determined through a process known as trip 

generation. Rates and equations are applied to the proposed land use to estimate traffic 

generated by the development during a specific time interval. The acknowledged source 

for trip generation rates is the Trip Generation Report published by the Institute of 

Transportation Engineers (ITE). ITE has established trip generation rates in nationwide 

studies of similar land uses.  The ITE has specific land use categories for all of the project’s 

proposed land uses except for the event center land use.  Through previous 

correspondence with CDOT for previous traffic studies for event center space, KE was 

able to approximate the proposed event center’s peak trip generation using the below 

information.   

 
The proposed event center was conservatively estimated to have an event size of 

approximately 300 people for private gatherings (i.e. weddings, funerals, etc.).  Arrivals 

and departures will be staggered throughout the duration of each event and car-pooling 

of approximately 2.5 attendees to vehicle is anticipated.  Traffic volumes will vary on the 

type of event and number of attendees.  Anticipated traffic volumes for a typical event are 

below: 

 
Passenger vehicles: 120 round-trips/day for passenger cars (240 daily trips) 

Vendor vehicles: 3 vehicles, one round-trip per day each (6 daily trips) 

The vendor vehicles and a portion (~10%) of other passenger cars will arrive before the 

event’s peak entering hour.  Additionally, the vendor vehicles and a portion (~10%) of 

other passenger cars will leave after the event’s peak exiting hour.  Therefore, a typical 

event is projected to generate a maximum of approximately 246 average daily trips, 216 

AM peak hour trips, and 216 total PM peak hour trips.  In light of the above information, 
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proposed project is anticipated to generate a combined total of approximately 6,931 daily 

trips, 763 AM total peak hour trips, and 743 PM total peak hour trips.  See Table 1:  Trip 

Generation.   

 
 
4.2  Trip Distribution 
 

Distribution of site traffic on the street system was based on the area street system 

characteristics, existing traffic patterns and volumes, anticipated surrounding 

development areas, and the proposed access system for the project.  The directional 

distribution of traffic is a means to quantify the percentage of site generated traffic that 

approaches the site from a given direction and departs the site back to the original source.  

Figure 6 illustrates the trip distribution used for the project’s analysis.   

 

4.3  Traffic Assignment 
 

Traffic assignment was obtained by applying the trip distributions to the estimated trip 

generation of the development.  Figures 7 shows the site generated peak hour traffic 

assignment. 

 

4.4  Short Range Total Peak Hour Traffic 

 

Site generated peak hour traffic volumes were added to the background traffic volumes to 

represent the estimated traffic conditions for the short range 2025 horizon.  These 

background (2025) and short range (2025) total traffic volumes are shown in Figures 4 

and 8.  The short range analysis year 2025 includes the proposed development for this 

project plus a 2% increase in background traffic per the CDOT Online Transportation 

Information System (OTIS). 

 

4.5  Long Range Total Peak Hour Traffic 

 

Site generated peak hour traffic volumes were added to the background traffic volumes to 

represent the estimated traffic conditions for the long range 2045 horizon.  These 

background (2045) and long range (2045) total traffic volumes are shown in Figures 5 and 
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9. The long range analysis year 2045 includes the proposed development for the project 

plus project plus a 2% increase in background traffic per the CDOT Online Transportation 

Information System (OTIS). 

 

5.0  Traffic Operation Analysis 
 

KE’s analysis of traffic operations in the site vicinity was conducted to determine the 

capacity at the identified intersection.  The acknowledged source for determining overall 

capacity is the Highway Capacity Manual.   

 

5.1  Analysis Methodology 
 

Capacity analysis results are listed in terms of level of service (LOS).  LOS is a qualitative 

term describing operating conditions a driver will experience while traveling on a particular 

street or highway during a specific time interval.  LOS ranges from an A (very little delay) 

to an F (long delays).  A description of the level of service (LOS) for signalized and 

unsignalized intersections from the Highway Capacity Manual are provided in Appendix 

F.   

 

5.2  Intersection Operational Analysis 
 

Operational analysis was performed for the short range 2025 horizon.  The calculations 

for this analysis are provided in Appendix F.  Using the short range total traffic volumes, 

the project is projected to operate acceptably with all studied intersections and access 

points meeting Adams County LOS criteria.  See Table 4:  2025 Short Range Total Peak 

Hour Operation. 
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Table 1:  Trip Generation (ITE 11th Edition) 
 

ITE Code Land Use Size Average Daily Trips AM Peak Hour Trips PM Peak Hour Trips 

      Rate Total Rate % In In % Out Out Total Rate % In In % Out Out Total 
                                  

932 High-Turnover Restaurant 1.8 KSF 107.20 193 9.57 55% 9 45% 8 17 9.05 61% 10 39% 6 16 
945 C-Store/Gas Station 8.25 KSF 700.43 5779 56.52 50% 233 50% 233 466 54.52 50% 225 50% 225 450 

* Event Center (Weddings, etc.) 16.6 KSF * 246 * * 108 * 108 216 * * 108 * 108 216 
150 Warehousing 40.84 KSF 1.71 70 0.17 77% 5 23% 2 7 0.18 28% 2 72% 5 7 
932 High-Turnover Restaurant 6 KSF 107.20 643 9.57 55% 32 45% 25 57 9.05 61% 33 39% 21 54 

                                  
  Total     6,931     387   376 763     378   365 743 

 
KSF = Thousand Square Feet 

*See Section 4.1 Trip Generation 
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Figure 3:  Recent Peak Hour Traffic 
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Figure 4:  2025 Background Traffic 
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Figure 5:  2045 Background Traffic 
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Figure 6:  Trip Distribution 
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Figure 7:  Site Generated Traffic 
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Figure 8:  2025 Short Range Total Traffic 
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Figure 9:  2045 Long Range Total Traffic 
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Table 2:  Recent Peak Hour Operations 
 
 

    Level of Service (LOS) 
Intersection Movement AM PM 

    LOS LOS 
York Street/Hwy 224    

Traffic Signal EB Left B C 
 EB Thru C C 
 EB Right B A 
  EB Approach C C 
 WB Left B C 
 WB Thru C D 
 WB Right A A 
 WB Approach C C 
 NB Left B B 
 NB Thru C C 
 NB Right A A 
  NB Approach B B 
 SB Left B B 
 SB Thru C C 
 SB Right A A 
 SB Approach B B 
 Overall C C 

 
 

    Level of Service (LOS) 
Intersection Movement AM PM 

    LOS LOS 
York Street/74th Ave    

Traffic Signal EB Left/Thru/Right A A 
  EB Approach A A 
 WB Left/Thru/Right C C 
 WB Approach C C 
 NB Left A A 
 NB Thru/Right A A 
  NB Approach A A 
 SB Left A A 
 SB Thru/Right A A 
 SB Approach A A 
 Overall A A 
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Table 3:  2025 Background Peak Hour Operations 
 
 

    Level of Service (LOS) 
Intersection Movement AM PM 

    LOS LOS 
York Street/Hwy 224    

Traffic Signal EB Left B C 
 EB Thru C C 
 EB Right C A 
  EB Approach C C 
 WB Left B C 
 WB Thru C D 
 WB Right A A 
 WB Approach C C 
 NB Left B B 
 NB Thru C C 
 NB Right A A 
  NB Approach B B 
 SB Left B B 
 SB Thru C C 
 SB Right A A 
 SB Approach B B 
 Overall C C 

 
 

    Level of Service (LOS) 
Intersection Movement AM PM 

    LOS LOS 
York Street/74th Ave    

Traffic Signal EB Left/Thru/Right A A 
  EB Approach A A 
 WB Left/Thru/Right C C 
 WB Approach C C 
 NB Left A A 
 NB Thru/Right A A 
  NB Approach A A 
 SB Left A A 
 SB Thru/Right A A 
 SB Approach A A 
 Overall A A 
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Table 4:  2045 Background Peak Hour Operations 
 
 

    Level of Service (LOS) 
Intersection Movement AM PM 

    LOS LOS 
York Street/Hwy 224    

Traffic Signal EB Left C C 
 EB Thru B C 
 EB Right E A 
  EB Approach E C 
 WB Left B C 
 WB Thru C D 
 WB Right A A 
 WB Approach C C 
 NB Left E C 
 NB Thru C C 
 NB Right A A 
  NB Approach D C 
 SB Left C C 
 SB Thru E C 
 SB Right B A 
 SB Approach D C 
 Overall D C 

 
 

    Level of Service (LOS) 
Intersection Movement AM PM 

    LOS LOS 
York Street/74th Ave    

Traffic Signal EB Left/Thru/Right A A 
  EB Approach A A 
 WB Left/Thru/Right C C 
 WB Approach C C 
 NB Left A A 
 NB Thru/Right A A 
  NB Approach A A 
 SB Left A A 
 SB Thru/Right A A 
 SB Approach A A 
 Overall A A 
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Table 5:  2025 Short Range Total Peak Hour Operations 
 
 

    Level of Service (LOS) 
Intersection Movement AM PM 

    LOS LOS 
York Street/Hwy 224    

Traffic Signal EB Left C C 
 EB Thru B B 
 EB Right B A 
  EB Approach B B 
 WB Left B B 
 WB Thru D D 
 WB Right A A 
 WB Approach C C 
 NB Left C C 
 NB Thru C C 
 NB Right A A 
  NB Approach C C 
 SB Left C C 
 SB Thru C C 
 SB Right A A 
 SB Approach C C 
 Overall C C 

 
 

    Level of Service (LOS) 
Intersection Movement AM PM 

    LOS LOS 
York Street/74th Ave    

Traffic Signal EB Left/Thru/Right A A 
  EB Approach A A 
 WB Left/Thru/Right C C 
 WB Approach C C 
 NB Left A A 
 NB Thru/Right A A 
  NB Approach A A 
 SB Left A A 
 SB Thru/Right A A 
 SB Approach A A 
 Overall B B 



 
 

 
 
 

7330 York Street TIS -Page 22  

Table 5:  2025 Short Range Total Peak Hour Operations (Continued…) 
 
 

    Level of Service (LOS) 
Intersection Movement AM PM 

    LOS LOS 
York Street/Access #3    

Stop Control WB Right A B 
 Right-In/Right-Out WB Approach A B 

 NB Thru/Right A A 
 NB Approach A A 
 SB Thru A A 
 SB Approach A A 

 
 

    Level of Service (LOS) 
Intersection Movement AM PM 

    LOS LOS 
York Street/Access #2    

Stop Control WB Right B B 
 Right-In/Right-Out WB Approach B B 

 NB Thru/Right A A 
 NB Approach A A 
 SB Thru A A 
 SB Approach A A 

 
 

    Level of Service (LOS) 
Intersection Movement AM PM 

    LOS LOS 
Hwy 224/Access #1    

Stop Control EB Thru A A 
 Right-In/Right-Out EB Approach A A 

 WB Thru A A 
 WB Right A A 
 WB Approach A A 
 SB Right E C 
 SB Approach E C 
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Table 5:  2025 Short Range Total Peak Hour Operations (Continued…) 
 
 

    Level of Service (LOS) 
Intersection Movement AM PM 

    LOS LOS 
74th Ave/Access #4    

Stop Control EB Thru/Right A A 
  EB Approach A A 
 WB Left/Thru A A 
 WB Approach A A 
 NB Left/Right A A 
  NB Approach A A 
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Table 6:  2045 Long Range Total Peak Hour Operations 
 
 

    Level of Service (LOS) 
Intersection Movement AM PM 

    LOS LOS 
York Street/Hwy 224    

Traffic Signal EB Left E D 
 EB Thru B C 
 EB Right E A 
  EB Approach D C 
 WB Left C C 
 WB Thru D D 
 WB Right A A 
 WB Approach D D 
 NB Left F (84.8 sec) C 
 NB Thru D D 
 NB Right A A 
  NB Approach D D 
 SB Left C D 
 SB Thru E D 
 SB Right B A 
 SB Approach E D 
 Overall D C 

 
 

    Level of Service (LOS) 
Intersection Movement AM PM 

    LOS LOS 
York Street/74th Ave    

Traffic Signal EB Left/Thru/Right A A 
  EB Approach A A 
 WB Left/Thru/Right C C 
 WB Approach C C 
 NB Left A A 
 NB Thru/Right A B 
  NB Approach A B 
 SB Left A A 
 SB Thru/Right B A 
 SB Approach A A 
 Overall B B 
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Table 6:  2045 Long Range Total Peak Hour Operations (Continued…) 
 
 

    Level of Service (LOS) 
Intersection Movement AM PM 

    LOS LOS 
York Street/Access #3    

Stop Control WB Right B B 
 Right-In/Right-Out WB Approach B B 

 NB Thru/Right A A 
 NB Approach A A 
 SB Thru A A 
 SB Approach A A 

 
 

    Level of Service (LOS) 
Intersection Movement AM PM 

    LOS LOS 
York Street/Access #2    

Stop Control WB Right B C 
 Right-In/Right-Out WB Approach B C 

 NB Thru/Right A A 
 NB Approach A A 
 SB Thru A A 
 SB Approach A A 

 
 

    Level of Service (LOS) 
Intersection Movement AM PM 

    LOS LOS 
Hwy 224/Access #1    

Stop Control EB Thru A A 
 Right-In/Right-Out EB Approach A A 

 WB Thru A A 
 WB Right A A 
 WB Approach A A 
 SB Right E E 
 SB Approach E E 
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Table 6:  2045 Long Range Total Peak Hour Operations (Continued…) 
 
 

    Level of Service (LOS) 
Intersection Movement AM PM 

    LOS LOS 
74th Ave/Access #4    

Stop Control EB Thru/Right A A 
  EB Approach A A 
 WB Left/Thru A A 
 WB Approach A A 
 NB Left/Right A A 
  NB Approach A A 
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6.0  Findings 
 

Based upon the analysis in this study, the proposed project at 7330 York Street, Adams County, 

CO will be able to meet Adams County’s requirements and not create a negative traffic impact 

upon the local and regional traffic system.  Based upon the findings in this TIS, it can be 

determined that the proposed use is appropriate from a traffic engineering perspective.  The 

access is appropriate and additional auxiliary lanes are not required based upon Section 8-01-

08-01 in Chapter 8, Adams County Development Standards and Regulations.  

 

The findings of the TIS are summarized below: 

 

• The proposed project is anticipated to generate approximately 6,931 daily weekday trips, 
763 AM total peak hour trips, and 743 PM total peak hour trips.   

 
• The study intersections will operate acceptably during the AM and PM peak hours with 

the Proposed Development (per Chapter 8 in Adams County Development Standards 
and Regulations). 
 

• Additional auxiliary lanes are not required at the: York Street/74th Avenue intersection, 
York Street/Access #2 intersection, York Street/Access #3 intersection, and 74th 
Avenue/Access #4 intersection per the Auxiliary Lane Requirements (Section 8-01-08-01 
in Chapter 8, Adams County Development Standards and Regulations). 
 

• Per the CDOT State Highway Access Code (SHAC) a westbound right-turn lane is 
required at the right-in/right-out (RIRO) access to Hwy 224 (NR-B Non-Rural Arterial).  
This westbound right‐turn lane at the Hwy 224/Access #1 intersection should have a 
geometry with a minimum total length of 362’ (162’ taper + 200’ storage).  An 
acceleration lane is not required per SHAC Section 3.11(4)(d).  
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APPENDICES: 
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Appendix A:  Recent Traffic Counts  
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Appendix B:  Adams County Transportation Plan (Figure 6a) 
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Appendix C:  Level of Service (LOS) Table 
 
 
 
 
Level of Service Definitions 
 

Level of Service Signalized Intersection Unsignalized Intersection 
(LOS) Average Total Delay Average Total Delay 

  (sec/veh) (sec/veh) 
A ≤ 10 ≤ 10 
B > 10 and ≤ 20 > 10 and ≤ 15 
C > 20 and ≤ 35 > 15 and ≤ 25 
D > 35 and ≤ 55 > 25 and ≤ 35 
E > 55 and ≤ 80 > 35 and ≤ 50 
F > 80 > 50 
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Appendix D:  Aerial Image 
 
 
 

 
Google Earth
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Appendix E:  Street View Images 

 

York Street Looking South at Hwy 224 

 

 

York Street Looking North at 74th Ave 
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York Street Looking North at 74th Ave 
 
 
 

 
74th Avenue Looking West at York Street 
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74th Avenue Looking East at York Street 
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Appendix F:  HCM Calculations (Synchro) 
 
 
 
 

 
 



Recent AM Peak Hour Kellar Engineering
3: York St & Hwy 224 05/17/2023

Timings Synchro 11 Report
Sean Kellar, PE, PTOE

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 62 245 495 135 617 108 86 111 66 66 460 102
Future Volume (vph) 62 245 495 135 617 108 86 111 66 66 460 102
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Detector Phase 7 4 4 3 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 9.5 22.5 22.5 9.5 22.5 22.5 9.5 22.5 22.5 9.5 22.5 22.5
Total Split (s) 18.0 42.0 42.0 10.0 34.0 34.0 10.0 27.4 27.4 10.6 28.0 28.0
Total Split (%) 20.0% 46.7% 46.7% 11.1% 37.8% 37.8% 11.1% 30.4% 30.4% 11.8% 31.1% 31.1%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None C-Max C-Max None C-Max C-Max
Act Effct Green (s) 32.0 24.5 24.5 28.8 24.4 24.4 43.2 37.0 37.0 42.7 36.7 36.7
Actuated g/C Ratio 0.36 0.27 0.27 0.32 0.27 0.27 0.48 0.41 0.41 0.47 0.41 0.41
v/c Ratio 0.26 0.27 0.80 0.37 0.69 0.21 0.21 0.08 0.09 0.11 0.34 0.15
Control Delay 17.1 24.6 19.9 20.0 32.9 1.5 15.6 21.1 0.2 15.0 22.6 1.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 17.1 24.6 19.9 20.0 32.9 1.5 15.6 21.1 0.2 15.0 22.6 1.0
LOS B C B B C A B C A B C A
Approach Delay 21.1 26.9 14.1 18.3
Approach LOS C C B B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.80
Intersection Signal Delay: 21.6 Intersection LOS: C
Intersection Capacity Utilization 62.1% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     3: York St & Hwy 224



Recent AM Peak Hour Kellar Engineering
3: York St & Hwy 224 05/17/2023

HCM 6th Signalized Intersection Summary Synchro 11 Report
Sean Kellar, PE, PTOE

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 62 245 495 135 617 108 86 111 66 66 460 102
Future Volume (veh/h) 62 245 495 135 617 108 86 111 66 66 460 102
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 67 263 0 145 663 0 92 119 0 71 495 0
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 206 776 363 832 516 1686 743 1673
Arrive On Green 0.05 0.22 0.00 0.06 0.23 0.00 0.05 0.47 0.00 0.05 0.47 0.00
Sat Flow, veh/h 1781 3554 1585 1781 3554 1585 1781 3554 1585 1781 3554 1585
Grp Volume(v), veh/h 67 263 0 145 663 0 92 119 0 71 495 0
Grp Sat Flow(s),veh/h/ln 1781 1777 1585 1781 1777 1585 1781 1777 1585 1781 1777 1585
Q Serve(g_s), s 2.6 5.6 0.0 5.5 15.8 0.0 2.3 1.6 0.0 1.8 7.7 0.0
Cycle Q Clear(g_c), s 2.6 5.6 0.0 5.5 15.8 0.0 2.3 1.6 0.0 1.8 7.7 0.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 206 776 363 832 516 1686 743 1673
V/C Ratio(X) 0.33 0.34 0.40 0.80 0.18 0.07 0.10 0.30
Avail Cap(c_a), veh/h 392 1481 363 1165 536 1686 781 1673
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 26.6 29.7 0.0 25.8 32.4 0.0 11.3 12.9 0.0 11.0 14.6 0.0
Incr Delay (d2), s/veh 0.9 0.3 0.0 0.7 2.7 0.0 0.2 0.1 0.0 0.1 0.5 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.1 2.3 0.0 2.4 6.7 0.0 0.9 0.6 0.0 0.7 3.1 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 27.5 30.0 0.0 26.6 35.1 0.0 11.4 12.9 0.0 11.0 15.1 0.0
LnGrp LOS C C C D B B B B
Approach Vol, veh/h 330 808 211 566
Approach Delay, s/veh 29.5 33.6 12.3 14.6
Approach LOS C C B B

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 8.7 47.2 10.0 24.1 9.0 46.9 8.6 25.6
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 6.1 22.9 5.5 37.5 5.5 23.5 13.5 29.5
Max Q Clear Time (g_c+I1), s 3.8 3.6 7.5 7.6 4.3 9.7 4.6 17.8
Green Ext Time (p_c), s 0.0 0.6 0.0 1.6 0.0 2.8 0.1 3.3

Intersection Summary
HCM 6th Ctrl Delay 24.9
HCM 6th LOS C

Notes
Unsignalized Delay for [NBR, EBR, WBR, SBR] is excluded from calculations of the approach delay and intersection delay.



Recent AM Peak Hour Kellar Engineering
6: York St & 74th Ave 05/17/2023

Timings Synchro 11 Report
Sean Kellar, PE, PTOE

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 7 0 3 1 9 289 3 664
Future Volume (vph) 7 0 3 1 9 289 3 664
Turn Type Perm NA Perm NA pm+pt NA pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 22.5 22.5 22.5 9.5 22.5 9.5 22.5
Total Split (s) 23.0 23.0 23.0 23.0 10.0 27.0 10.0 27.0
Total Split (%) 38.3% 38.3% 38.3% 38.3% 16.7% 45.0% 16.7% 45.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None None C-Max None C-Max
Act Effct Green (s) 5.7 5.8 52.5 54.9 52.4 54.9
Actuated g/C Ratio 0.10 0.10 0.88 0.92 0.87 0.92
v/c Ratio 0.07 0.02 0.01 0.10 0.00 0.23
Control Delay 0.5 24.8 1.3 2.0 1.3 2.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 0.5 24.8 1.3 2.0 1.3 2.2
LOS A C A A A A
Approach Delay 0.5 24.8 2.0 2.2
Approach LOS A C A A

Intersection Summary
Cycle Length: 60
Actuated Cycle Length: 60
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 55
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.23
Intersection Signal Delay: 2.2 Intersection LOS: A
Intersection Capacity Utilization 30.4% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     6: York St & 74th Ave



Recent AM Peak Hour Kellar Engineering
6: York St & 74th Ave 05/17/2023

HCM 6th Signalized Intersection Summary Synchro 11 Report
Sean Kellar, PE, PTOE

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 7 0 9 3 1 0 9 289 6 3 664 11
Future Volume (veh/h) 7 0 9 3 1 0 9 289 6 3 664 11
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 8 0 10 3 1 0 10 314 7 3 722 12
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 104 0 22 136 10 0 627 2649 59 890 2635 44
Arrive On Green 0.03 0.00 0.03 0.03 0.03 0.00 0.01 0.75 0.75 0.00 0.74 0.74
Sat Flow, veh/h 681 0 852 1225 408 0 1781 3554 79 1781 3577 59
Grp Volume(v), veh/h 18 0 0 4 0 0 10 157 164 3 359 375
Grp Sat Flow(s),veh/h/ln 1533 0 0 1633 0 0 1781 1777 1856 1781 1777 1860
Q Serve(g_s), s 0.5 0.0 0.0 0.0 0.0 0.0 0.1 1.5 1.5 0.0 4.0 4.0
Cycle Q Clear(g_c), s 0.7 0.0 0.0 0.1 0.0 0.0 0.1 1.5 1.5 0.0 4.0 4.0
Prop In Lane 0.44 0.56 0.75 0.00 1.00 0.04 1.00 0.03
Lane Grp Cap(c), veh/h 126 0 0 147 0 0 627 1324 1383 890 1309 1370
V/C Ratio(X) 0.14 0.00 0.00 0.03 0.00 0.00 0.02 0.12 0.12 0.00 0.27 0.27
Avail Cap(c_a), veh/h 552 0 0 570 0 0 768 1324 1383 1046 1309 1370
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 28.8 0.0 0.0 28.5 0.0 0.0 2.0 2.1 2.1 2.0 2.6 2.6
Incr Delay (d2), s/veh 0.5 0.0 0.0 0.1 0.0 0.0 0.0 0.2 0.2 0.0 0.5 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.3 0.0 0.0 0.1 0.0 0.0 0.0 0.3 0.3 0.0 0.9 0.9
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 29.3 0.0 0.0 28.6 0.0 0.0 2.0 2.3 2.3 2.0 3.1 3.1
LnGrp LOS C A A C A A A A A A A A
Approach Vol, veh/h 18 4 331 737
Approach Delay, s/veh 29.3 28.6 2.3 3.1
Approach LOS C C A A

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 4.7 49.2 6.0 5.3 48.7 6.0
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 5.5 22.5 18.5 5.5 22.5 18.5
Max Q Clear Time (g_c+I1), s 2.0 3.5 2.7 2.1 6.0 2.1
Green Ext Time (p_c), s 0.0 1.7 0.0 0.0 4.2 0.0

Intersection Summary
HCM 6th Ctrl Delay 3.4
HCM 6th LOS A



Recent PM Peak Hour Kellar Engineering
3: York St & Hwy 224 05/17/2023

Timings Synchro 11 Report
Sean Kellar, PE, PTOE

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 133 473 200 76 412 192 152 366 164 63 139 66
Future Volume (vph) 133 473 200 76 412 192 152 366 164 63 139 66
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Detector Phase 7 4 4 3 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 9.5 22.5 22.5 9.5 22.5 22.5 9.5 22.5 22.5 9.5 22.5 22.5
Total Split (s) 24.0 41.8 41.8 10.2 28.0 28.0 13.0 26.8 26.8 11.2 25.0 25.0
Total Split (%) 26.7% 46.4% 46.4% 11.3% 31.1% 31.1% 14.4% 29.8% 29.8% 12.4% 27.8% 27.8%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None C-Max C-Max None C-Max C-Max
Act Effct Green (s) 32.7 24.7 24.7 23.3 17.6 17.6 47.0 38.3 38.3 40.9 33.5 33.5
Actuated g/C Ratio 0.36 0.27 0.27 0.26 0.20 0.20 0.52 0.43 0.43 0.45 0.37 0.37
v/c Ratio 0.43 0.52 0.36 0.30 0.64 0.43 0.25 0.26 0.23 0.13 0.11 0.10
Control Delay 22.3 29.3 5.1 20.6 37.1 7.2 13.6 20.0 4.4 13.5 22.0 0.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 22.3 29.3 5.1 20.6 37.1 7.2 13.6 20.0 4.4 13.5 22.0 0.3
LOS C C A C D A B C A B C A
Approach Delay 22.2 26.9 14.9 14.6
Approach LOS C C B B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.64
Intersection Signal Delay: 20.6 Intersection LOS: C
Intersection Capacity Utilization 48.0% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     3: York St & Hwy 224



Recent PM Peak Hour Kellar Engineering
3: York St & Hwy 224 05/17/2023

HCM 6th Signalized Intersection Summary Synchro 11 Report
Sean Kellar, PE, PTOE

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 133 473 200 76 412 192 152 366 164 63 139 66
Future Volume (veh/h) 133 473 200 76 412 192 152 366 164 63 139 66
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 143 509 0 82 443 0 163 394 0 68 149 0
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 277 705 231 581 769 1791 599 1712
Arrive On Green 0.09 0.20 0.00 0.05 0.16 0.00 0.07 0.50 0.00 0.05 0.48 0.00
Sat Flow, veh/h 1781 3554 1585 1781 3554 1585 1781 3554 1585 1781 3554 1585
Grp Volume(v), veh/h 143 509 0 82 443 0 163 394 0 68 149 0
Grp Sat Flow(s),veh/h/ln 1781 1777 1585 1781 1777 1585 1781 1777 1585 1781 1777 1585
Q Serve(g_s), s 5.8 12.1 0.0 3.4 10.7 0.0 4.1 5.6 0.0 1.7 2.0 0.0
Cycle Q Clear(g_c), s 5.8 12.1 0.0 3.4 10.7 0.0 4.1 5.6 0.0 1.7 2.0 0.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 277 705 231 581 769 1791 599 1712
V/C Ratio(X) 0.52 0.72 0.36 0.76 0.21 0.22 0.11 0.09
Avail Cap(c_a), veh/h 508 1473 250 928 817 1791 650 1712
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 27.8 33.8 0.0 29.5 36.0 0.0 10.1 12.5 0.0 10.5 12.6 0.0
Incr Delay (d2), s/veh 1.5 1.4 0.0 0.9 2.1 0.0 0.1 0.3 0.0 0.1 0.1 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.5 5.1 0.0 1.5 4.6 0.0 1.5 2.2 0.0 0.6 0.8 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 29.3 35.2 0.0 30.4 38.1 0.0 10.2 12.7 0.0 10.6 12.7 0.0
LnGrp LOS C D C D B B B B
Approach Vol, veh/h 652 525 557 217
Approach Delay, s/veh 33.9 36.9 12.0 12.1
Approach LOS C D B B

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 8.6 49.9 9.2 22.3 10.6 47.9 12.4 19.2
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 6.7 22.3 5.7 37.3 8.5 20.5 19.5 23.5
Max Q Clear Time (g_c+I1), s 3.7 7.6 5.4 14.1 6.1 4.0 7.8 12.7
Green Ext Time (p_c), s 0.0 2.2 0.0 3.2 0.1 0.7 0.3 2.0

Intersection Summary
HCM 6th Ctrl Delay 26.0
HCM 6th LOS C

Notes
Unsignalized Delay for [NBR, EBR, WBR, SBR] is excluded from calculations of the approach delay and intersection delay.



Recent PM Peak Hour Kellar Engineering
6: York St & 74th Ave 05/17/2023

Timings Synchro 11 Report
Sean Kellar, PE, PTOE

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 11 0 2 9 6 690 1 261
Future Volume (vph) 11 0 2 9 6 690 1 261
Turn Type Perm NA Perm NA pm+pt NA pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 22.5 22.5 22.5 9.5 22.5 9.5 22.5
Total Split (s) 23.0 23.0 23.0 23.0 9.5 27.5 9.5 27.5
Total Split (%) 38.3% 38.3% 38.3% 38.3% 15.8% 45.8% 15.8% 45.8%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None None C-Max None C-Max
Act Effct Green (s) 5.9 6.0 50.2 51.8 50.1 51.7
Actuated g/C Ratio 0.10 0.10 0.84 0.86 0.84 0.86
v/c Ratio 0.10 0.07 0.01 0.25 0.00 0.09
Control Delay 0.8 25.0 2.0 2.9 2.0 2.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 0.8 25.0 2.0 2.9 2.0 2.7
LOS A C A A A A
Approach Delay 0.8 25.0 2.9 2.7
Approach LOS A C A A

Intersection Summary
Cycle Length: 60
Actuated Cycle Length: 60
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 55
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.25
Intersection Signal Delay: 3.0 Intersection LOS: A
Intersection Capacity Utilization 30.8% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     6: York St & 74th Ave



Recent PM Peak Hour Kellar Engineering
6: York St & 74th Ave 05/17/2023

HCM 6th Signalized Intersection Summary Synchro 11 Report
Sean Kellar, PE, PTOE

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 11 0 15 2 9 0 6 690 2 1 261 3
Future Volume (veh/h) 11 0 15 2 9 0 6 690 2 1 261 3
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 12 0 16 2 10 0 7 750 2 1 284 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 113 0 36 81 62 0 903 2665 7 595 2613 28
Arrive On Green 0.04 0.00 0.04 0.04 0.04 0.00 0.01 0.73 0.73 0.00 0.73 0.73
Sat Flow, veh/h 666 0 887 276 1531 0 1781 3636 10 1781 3602 38
Grp Volume(v), veh/h 28 0 0 12 0 0 7 367 385 1 140 147
Grp Sat Flow(s),veh/h/ln 1553 0 0 1807 0 0 1781 1777 1869 1781 1777 1864
Q Serve(g_s), s 0.6 0.0 0.0 0.0 0.0 0.0 0.1 4.2 4.2 0.0 1.4 1.4
Cycle Q Clear(g_c), s 1.0 0.0 0.0 0.4 0.0 0.0 0.1 4.2 4.2 0.0 1.4 1.4
Prop In Lane 0.43 0.57 0.17 0.00 1.00 0.01 1.00 0.02
Lane Grp Cap(c), veh/h 149 0 0 143 0 0 903 1303 1370 595 1289 1352
V/C Ratio(X) 0.19 0.00 0.00 0.08 0.00 0.00 0.01 0.28 0.28 0.00 0.11 0.11
Avail Cap(c_a), veh/h 551 0 0 617 0 0 1035 1303 1370 740 1289 1352
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 28.1 0.0 0.0 27.8 0.0 0.0 2.1 2.7 2.7 2.4 2.5 2.5
Incr Delay (d2), s/veh 0.6 0.0 0.0 0.2 0.0 0.0 0.0 0.5 0.5 0.0 0.2 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.4 0.0 0.0 0.2 0.0 0.0 0.0 0.9 1.0 0.0 0.3 0.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 28.7 0.0 0.0 28.0 0.0 0.0 2.1 3.2 3.2 2.4 2.6 2.6
LnGrp LOS C A A C A A A A A A A A
Approach Vol, veh/h 28 12 759 288
Approach Delay, s/veh 28.7 28.0 3.2 2.6
Approach LOS C C A A

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 4.6 48.5 6.9 5.1 48.0 6.9
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 5.0 23.0 18.5 5.0 23.0 18.5
Max Q Clear Time (g_c+I1), s 2.0 6.2 3.0 2.1 3.4 2.4
Green Ext Time (p_c), s 0.0 4.4 0.1 0.0 1.5 0.0

Intersection Summary
HCM 6th Ctrl Delay 4.0
HCM 6th LOS A



2025 Background AM Peak Hour Kellar Engineering
3: York St & Hwy 224 05/17/2023

Timings Synchro 11 Report
Sean Kellar, PE, PTOE

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 65 260 525 143 655 115 91 118 70 70 488 108
Future Volume (vph) 65 260 525 143 655 115 91 118 70 70 488 108
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Detector Phase 7 4 4 3 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 9.5 22.5 22.5 9.5 22.5 22.5 9.5 22.5 22.5 9.5 22.5 22.5
Total Split (s) 18.0 42.0 42.0 10.0 34.0 34.0 10.0 27.4 27.4 10.6 28.0 28.0
Total Split (%) 20.0% 46.7% 46.7% 11.1% 37.8% 37.8% 11.1% 30.4% 30.4% 11.8% 31.1% 31.1%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None C-Max C-Max None C-Max C-Max
Act Effct Green (s) 33.2 25.7 25.7 30.1 25.7 25.7 42.0 35.9 35.9 41.4 35.7 35.7
Actuated g/C Ratio 0.37 0.29 0.29 0.33 0.29 0.29 0.47 0.40 0.40 0.46 0.40 0.40
v/c Ratio 0.28 0.28 0.84 0.39 0.70 0.21 0.24 0.09 0.10 0.12 0.37 0.16
Control Delay 16.6 23.8 23.9 19.5 32.1 1.8 16.9 21.7 0.3 15.8 23.6 1.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 16.6 23.8 23.9 19.5 32.1 1.8 16.9 21.7 0.3 15.8 23.6 1.4
LOS B C C B C A B C A B C A
Approach Delay 23.3 26.3 14.8 19.2
Approach LOS C C B B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.84
Intersection Signal Delay: 22.4 Intersection LOS: C
Intersection Capacity Utilization 65.2% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     3: York St & Hwy 224



2025 Background AM Peak Hour Kellar Engineering
3: York St & Hwy 224 05/17/2023

HCM 6th Signalized Intersection Summary Synchro 11 Report
Sean Kellar, PE, PTOE

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 65 260 525 143 655 115 91 118 70 70 488 108
Future Volume (veh/h) 65 260 525 143 655 115 91 118 70 70 488 108
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 70 280 0 154 704 0 98 127 0 75 525 0
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 206 819 370 873 490 1640 722 1627
Arrive On Green 0.05 0.23 0.00 0.06 0.25 0.00 0.05 0.46 0.00 0.05 0.46 0.00
Sat Flow, veh/h 1781 3554 1585 1781 3554 1585 1781 3554 1585 1781 3554 1585
Grp Volume(v), veh/h 70 280 0 154 704 0 98 127 0 75 525 0
Grp Sat Flow(s),veh/h/ln 1781 1777 1585 1781 1777 1585 1781 1777 1585 1781 1777 1585
Q Serve(g_s), s 2.7 5.9 0.0 5.5 16.8 0.0 2.6 1.8 0.0 2.0 8.5 0.0
Cycle Q Clear(g_c), s 2.7 5.9 0.0 5.5 16.8 0.0 2.6 1.8 0.0 2.0 8.5 0.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 206 819 370 873 490 1640 722 1627
V/C Ratio(X) 0.34 0.34 0.42 0.81 0.20 0.08 0.10 0.32
Avail Cap(c_a), veh/h 391 1481 370 1165 508 1640 759 1627
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 26.0 28.9 0.0 25.4 31.9 0.0 11.9 13.5 0.0 11.5 15.5 0.0
Incr Delay (d2), s/veh 1.0 0.2 0.0 0.7 3.2 0.0 0.2 0.1 0.0 0.1 0.5 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.1 2.4 0.0 2.5 7.2 0.0 1.0 0.7 0.0 0.8 3.4 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 27.0 29.2 0.0 26.1 35.1 0.0 12.1 13.6 0.0 11.6 16.1 0.0
LnGrp LOS C C C D B B B B
Approach Vol, veh/h 350 858 225 600
Approach Delay, s/veh 28.7 33.5 13.0 15.5
Approach LOS C C B B

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 8.7 46.0 10.0 25.2 9.1 45.7 8.6 26.6
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 6.1 22.9 5.5 37.5 5.5 23.5 13.5 29.5
Max Q Clear Time (g_c+I1), s 4.0 3.8 7.5 7.9 4.6 10.5 4.7 18.8
Green Ext Time (p_c), s 0.0 0.6 0.0 1.7 0.0 2.9 0.1 3.3

Intersection Summary
HCM 6th Ctrl Delay 25.1
HCM 6th LOS C

Notes
Unsignalized Delay for [NBR, EBR, WBR, SBR] is excluded from calculations of the approach delay and intersection delay.



2025 Background AM Peak Hour Kellar Engineering
6: York St & 74th Ave 05/17/2023

Timings Synchro 11 Report
Sean Kellar, PE, PTOE

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 8 0 3 1 9 305 3 704
Future Volume (vph) 8 0 3 1 9 305 3 704
Turn Type Perm NA Perm NA pm+pt NA pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 22.5 22.5 22.5 9.5 22.5 9.5 22.5
Total Split (s) 23.0 23.0 23.0 23.0 10.0 27.0 10.0 27.0
Total Split (%) 38.3% 38.3% 38.3% 38.3% 16.7% 45.0% 16.7% 45.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None None C-Max None C-Max
Act Effct Green (s) 5.7 5.8 52.5 54.9 52.4 54.9
Actuated g/C Ratio 0.10 0.10 0.88 0.92 0.87 0.92
v/c Ratio 0.08 0.02 0.01 0.10 0.00 0.24
Control Delay 0.6 24.8 1.3 2.0 1.3 2.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 0.6 24.8 1.3 2.0 1.3 2.3
LOS A C A A A A
Approach Delay 0.6 24.8 2.0 2.3
Approach LOS A C A A

Intersection Summary
Cycle Length: 60
Actuated Cycle Length: 60
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 55
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.24
Intersection Signal Delay: 2.2 Intersection LOS: A
Intersection Capacity Utilization 31.5% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     6: York St & 74th Ave



2025 Background AM Peak Hour Kellar Engineering
6: York St & 74th Ave 05/17/2023

HCM 6th Signalized Intersection Summary Synchro 11 Report
Sean Kellar, PE, PTOE

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 8 0 10 3 1 0 9 305 6 3 704 12
Future Volume (veh/h) 8 0 10 3 1 0 9 305 6 3 704 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 9 0 11 3 1 0 10 332 7 3 765 13
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 106 0 23 139 11 0 602 2646 56 874 2627 45
Arrive On Green 0.03 0.00 0.03 0.03 0.03 0.00 0.01 0.74 0.74 0.00 0.73 0.73
Sat Flow, veh/h 688 0 841 1228 409 0 1781 3559 75 1781 3576 61
Grp Volume(v), veh/h 20 0 0 4 0 0 10 166 173 3 380 398
Grp Sat Flow(s),veh/h/ln 1530 0 0 1638 0 0 1781 1777 1857 1781 1777 1859
Q Serve(g_s), s 0.6 0.0 0.0 0.0 0.0 0.0 0.1 1.6 1.6 0.0 4.3 4.3
Cycle Q Clear(g_c), s 0.8 0.0 0.0 0.1 0.0 0.0 0.1 1.6 1.6 0.0 4.3 4.3
Prop In Lane 0.45 0.55 0.75 0.00 1.00 0.04 1.00 0.03
Lane Grp Cap(c), veh/h 129 0 0 150 0 0 602 1321 1381 874 1306 1366
V/C Ratio(X) 0.15 0.00 0.00 0.03 0.00 0.00 0.02 0.13 0.13 0.00 0.29 0.29
Avail Cap(c_a), veh/h 552 0 0 570 0 0 743 1321 1381 1030 1306 1366
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 28.7 0.0 0.0 28.4 0.0 0.0 2.1 2.2 2.2 2.1 2.7 2.7
Incr Delay (d2), s/veh 0.6 0.0 0.0 0.1 0.0 0.0 0.0 0.2 0.2 0.0 0.6 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.3 0.0 0.0 0.1 0.0 0.0 0.0 0.3 0.3 0.0 1.0 1.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 29.3 0.0 0.0 28.5 0.0 0.0 2.1 2.4 2.4 2.1 3.3 3.2
LnGrp LOS C A A C A A A A A A A A
Approach Vol, veh/h 20 4 349 781
Approach Delay, s/veh 29.3 28.5 2.4 3.2
Approach LOS C C A A

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 4.7 49.1 6.1 5.3 48.6 6.1
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 5.5 22.5 18.5 5.5 22.5 18.5
Max Q Clear Time (g_c+I1), s 2.0 3.6 2.8 2.1 6.3 2.1
Green Ext Time (p_c), s 0.0 1.8 0.0 0.0 4.5 0.0

Intersection Summary
HCM 6th Ctrl Delay 3.5
HCM 6th LOS A



2025 Background PM Peak Hour Kellar Engineering
3: York St & Hwy 224 05/17/2023

Timings Synchro 11 Report
Sean Kellar, PE, PTOE

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 141 501 212 81 437 204 161 388 174 67 148 70
Future Volume (vph) 141 501 212 81 437 204 161 388 174 67 148 70
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Detector Phase 7 4 4 3 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 9.5 22.5 22.5 9.5 22.5 22.5 9.5 22.5 22.5 9.5 22.5 22.5
Total Split (s) 24.0 41.8 41.8 10.2 28.0 28.0 13.0 26.8 26.8 11.2 25.0 25.0
Total Split (%) 26.7% 46.4% 46.4% 11.3% 31.1% 31.1% 14.4% 29.8% 29.8% 12.4% 27.8% 27.8%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None C-Max C-Max None C-Max C-Max
Act Effct Green (s) 33.7 25.7 25.7 24.0 18.3 18.3 45.9 37.2 37.2 40.0 32.6 32.6
Actuated g/C Ratio 0.37 0.29 0.29 0.27 0.20 0.20 0.51 0.41 0.41 0.44 0.36 0.36
v/c Ratio 0.45 0.53 0.37 0.32 0.65 0.44 0.27 0.29 0.25 0.15 0.12 0.11
Control Delay 22.1 28.8 4.9 20.4 37.0 7.0 14.4 21.0 4.9 14.1 22.5 0.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 22.1 28.8 4.9 20.4 37.0 7.0 14.4 21.0 4.9 14.1 22.5 0.3
LOS C C A C D A B C A B C A
Approach Delay 21.8 26.7 15.7 15.1
Approach LOS C C B B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.65
Intersection Signal Delay: 20.7 Intersection LOS: C
Intersection Capacity Utilization 49.8% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     3: York St & Hwy 224



2025 Background PM Peak Hour Kellar Engineering
3: York St & Hwy 224 05/17/2023

HCM 6th Signalized Intersection Summary Synchro 11 Report
Sean Kellar, PE, PTOE

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 141 501 212 81 437 204 161 388 174 67 148 70
Future Volume (veh/h) 141 501 212 81 437 204 161 388 174 67 148 70
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 152 539 0 87 470 0 173 417 0 72 159 0
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 284 737 235 609 749 1745 573 1654
Arrive On Green 0.09 0.21 0.00 0.05 0.17 0.00 0.07 0.49 0.00 0.05 0.47 0.00
Sat Flow, veh/h 1781 3554 1585 1781 3554 1585 1781 3554 1585 1781 3554 1585
Grp Volume(v), veh/h 152 539 0 87 470 0 173 417 0 72 159 0
Grp Sat Flow(s),veh/h/ln 1781 1777 1585 1781 1777 1585 1781 1777 1585 1781 1777 1585
Q Serve(g_s), s 6.1 12.8 0.0 3.6 11.4 0.0 4.5 6.1 0.0 1.9 2.3 0.0
Cycle Q Clear(g_c), s 6.1 12.8 0.0 3.6 11.4 0.0 4.5 6.1 0.0 1.9 2.3 0.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 284 737 235 609 749 1745 573 1654
V/C Ratio(X) 0.54 0.73 0.37 0.77 0.23 0.24 0.13 0.10
Avail Cap(c_a), veh/h 507 1473 250 928 789 1745 623 1654
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 27.1 33.3 0.0 28.9 35.6 0.0 10.7 13.2 0.0 11.3 13.5 0.0
Incr Delay (d2), s/veh 1.6 1.4 0.0 1.0 2.2 0.0 0.2 0.3 0.0 0.1 0.1 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.6 5.4 0.0 1.5 4.9 0.0 1.7 2.4 0.0 0.7 0.9 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 28.7 34.7 0.0 29.9 37.8 0.0 10.8 13.5 0.0 11.4 13.6 0.0
LnGrp LOS C C C D B B B B
Approach Vol, veh/h 691 557 590 231
Approach Delay, s/veh 33.4 36.6 12.7 12.9
Approach LOS C D B B

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 8.7 48.7 9.4 23.2 11.0 46.4 12.7 19.9
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 6.7 22.3 5.7 37.3 8.5 20.5 19.5 23.5
Max Q Clear Time (g_c+I1), s 3.9 8.1 5.6 14.8 6.5 4.3 8.1 13.4
Green Ext Time (p_c), s 0.0 2.3 0.0 3.4 0.1 0.8 0.3 2.0

Intersection Summary
HCM 6th Ctrl Delay 26.1
HCM 6th LOS C

Notes
Unsignalized Delay for [NBR, EBR, WBR, SBR] is excluded from calculations of the approach delay and intersection delay.



2025 Background PM Peak Hour Kellar Engineering
6: York St & 74th Ave 05/17/2023

Timings Synchro 11 Report
Sean Kellar, PE, PTOE

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 12 0 2 9 6 730 1 276
Future Volume (vph) 12 0 2 9 6 730 1 276
Turn Type Perm NA Perm NA pm+pt NA pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 22.5 22.5 22.5 9.5 22.5 9.5 22.5
Total Split (s) 23.0 23.0 23.0 23.0 9.5 27.5 9.5 27.5
Total Split (%) 38.3% 38.3% 38.3% 38.3% 15.8% 45.8% 15.8% 45.8%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None None C-Max None C-Max
Act Effct Green (s) 5.9 6.0 50.2 51.8 50.1 51.7
Actuated g/C Ratio 0.10 0.10 0.84 0.86 0.84 0.86
v/c Ratio 0.11 0.07 0.01 0.26 0.00 0.10
Control Delay 0.9 25.0 2.0 3.0 2.0 2.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 0.9 25.0 2.0 3.0 2.0 2.7
LOS A C A A A A
Approach Delay 0.9 25.0 3.0 2.7
Approach LOS A C A A

Intersection Summary
Cycle Length: 60
Actuated Cycle Length: 60
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 55
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.26
Intersection Signal Delay: 3.1 Intersection LOS: A
Intersection Capacity Utilization 31.9% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     6: York St & 74th Ave



2025 Background PM Peak Hour Kellar Engineering
6: York St & 74th Ave 05/17/2023

HCM 6th Signalized Intersection Summary Synchro 11 Report
Sean Kellar, PE, PTOE

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 12 0 16 2 9 0 6 730 2 1 276 3
Future Volume (veh/h) 12 0 16 2 9 0 6 730 2 1 276 3
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 13 0 17 2 10 0 7 793 2 1 300 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 114 0 37 81 65 0 888 2661 7 571 2609 26
Arrive On Green 0.04 0.00 0.04 0.04 0.04 0.00 0.01 0.73 0.73 0.00 0.72 0.72
Sat Flow, veh/h 672 0 878 267 1541 0 1781 3636 9 1781 3605 36
Grp Volume(v), veh/h 30 0 0 12 0 0 7 387 408 1 148 155
Grp Sat Flow(s),veh/h/ln 1550 0 0 1808 0 0 1781 1777 1869 1781 1777 1864
Q Serve(g_s), s 0.7 0.0 0.0 0.0 0.0 0.0 0.1 4.5 4.5 0.0 1.5 1.5
Cycle Q Clear(g_c), s 1.1 0.0 0.0 0.4 0.0 0.0 0.1 4.5 4.5 0.0 1.5 1.5
Prop In Lane 0.43 0.57 0.17 0.00 1.00 0.00 1.00 0.02
Lane Grp Cap(c), veh/h 151 0 0 146 0 0 888 1300 1367 571 1286 1349
V/C Ratio(X) 0.20 0.00 0.00 0.08 0.00 0.00 0.01 0.30 0.30 0.00 0.11 0.12
Avail Cap(c_a), veh/h 551 0 0 617 0 0 1021 1300 1367 717 1286 1349
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 28.0 0.0 0.0 27.7 0.0 0.0 2.2 2.8 2.8 2.4 2.5 2.5
Incr Delay (d2), s/veh 0.6 0.0 0.0 0.2 0.0 0.0 0.0 0.6 0.6 0.0 0.2 0.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.4 0.0 0.0 0.2 0.0 0.0 0.0 1.0 1.0 0.0 0.3 0.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 28.7 0.0 0.0 28.0 0.0 0.0 2.2 3.3 3.3 2.4 2.7 2.7
LnGrp LOS C A A C A A A A A A A A
Approach Vol, veh/h 30 12 802 304
Approach Delay, s/veh 28.7 28.0 3.3 2.7
Approach LOS C C A A

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 4.6 48.4 7.0 5.1 47.9 7.0
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 5.0 23.0 18.5 5.0 23.0 18.5
Max Q Clear Time (g_c+I1), s 2.0 6.5 3.1 2.1 3.5 2.4
Green Ext Time (p_c), s 0.0 4.6 0.1 0.0 1.6 0.0

Intersection Summary
HCM 6th Ctrl Delay 4.1
HCM 6th LOS A



2025 Short Range Total AM Peak Hour Kellar Engineering
3: York St & Hwy 224 05/17/2023

Timings Synchro 11 Report
Sean Kellar, PE, PTOE

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 220 260 525 143 845 120 91 195 70 110 563 154
Future Volume (vph) 220 260 525 143 845 120 91 195 70 110 563 154
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Detector Phase 7 4 4 3 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 9.5 22.5 22.5 9.5 22.5 22.5 9.5 22.5 22.5 9.5 22.5 22.5
Total Split (s) 18.0 42.0 42.0 10.0 34.0 34.0 10.0 27.4 27.4 10.6 28.0 28.0
Total Split (%) 20.0% 46.7% 46.7% 11.1% 37.8% 37.8% 11.1% 30.4% 30.4% 11.8% 31.1% 31.1%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None C-Max C-Max None C-Max C-Max
Act Effct Green (s) 45.1 35.1 35.1 33.4 27.9 27.9 30.8 24.8 24.8 32.7 27.5 27.5
Actuated g/C Ratio 0.50 0.39 0.39 0.37 0.31 0.31 0.34 0.28 0.28 0.36 0.31 0.31
v/c Ratio 0.71 0.20 0.71 0.35 0.83 0.21 0.36 0.22 0.13 0.27 0.56 0.27
Control Delay 29.3 18.0 15.7 15.5 36.2 2.0 23.0 26.7 0.5 20.7 30.2 4.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 29.3 18.0 15.7 15.5 36.2 2.0 23.0 26.7 0.5 20.7 30.2 4.7
LOS C B B B D A C C A C C A
Approach Delay 19.3 29.8 20.6 24.2
Approach LOS B C C C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.83
Intersection Signal Delay: 24.2 Intersection LOS: C
Intersection Capacity Utilization 71.2% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     3: York St & Hwy 224



2025 Short Range Total AM Peak Hour Kellar Engineering
3: York St & Hwy 224 05/17/2023

HCM 6th Signalized Intersection Summary Synchro 11 Report
Sean Kellar, PE, PTOE

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 220 260 525 143 845 120 91 195 70 110 563 154
Future Volume (veh/h) 220 260 525 143 845 120 91 195 70 110 563 154
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 237 280 0 154 909 0 98 210 0 118 605 0
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 312 1231 508 1050 341 1175 529 1206
Arrive On Green 0.11 0.35 0.00 0.06 0.30 0.00 0.05 0.33 0.00 0.06 0.34 0.00
Sat Flow, veh/h 1781 3554 1585 1781 3554 1585 1781 3554 1585 1781 3554 1585
Grp Volume(v), veh/h 237 280 0 154 909 0 98 210 0 118 605 0
Grp Sat Flow(s),veh/h/ln 1781 1777 1585 1781 1777 1585 1781 1777 1585 1781 1777 1585
Q Serve(g_s), s 7.9 5.0 0.0 5.5 21.8 0.0 3.2 3.8 0.0 3.9 12.2 0.0
Cycle Q Clear(g_c), s 7.9 5.0 0.0 5.5 21.8 0.0 3.2 3.8 0.0 3.9 12.2 0.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 312 1231 508 1050 341 1175 529 1206
V/C Ratio(X) 0.76 0.23 0.30 0.87 0.29 0.18 0.22 0.50
Avail Cap(c_a), veh/h 380 1481 508 1165 355 1175 539 1206
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 21.1 20.9 0.0 20.4 30.0 0.0 18.9 21.4 0.0 17.9 23.7 0.0
Incr Delay (d2), s/veh 7.0 0.1 0.0 0.3 6.5 0.0 0.5 0.3 0.0 0.2 1.5 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.6 2.0 0.0 2.2 9.7 0.0 1.3 1.6 0.0 1.6 5.2 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 28.1 21.0 0.0 20.7 36.6 0.0 19.4 21.8 0.0 18.1 25.2 0.0
LnGrp LOS C C C D B C B C
Approach Vol, veh/h 517 1063 308 723
Approach Delay, s/veh 24.2 34.3 21.0 24.0
Approach LOS C C C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 10.1 34.3 10.0 35.7 9.3 35.1 14.6 31.1
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 6.1 22.9 5.5 37.5 5.5 23.5 13.5 29.5
Max Q Clear Time (g_c+I1), s 5.9 5.8 7.5 7.0 5.2 14.2 9.9 23.8
Green Ext Time (p_c), s 0.0 1.1 0.0 1.7 0.0 2.8 0.2 2.8

Intersection Summary
HCM 6th Ctrl Delay 27.9
HCM 6th LOS C

Notes
Unsignalized Delay for [NBR, EBR, WBR, SBR] is excluded from calculations of the approach delay and intersection delay.



2025 Short Range Total AM Peak Hour Kellar Engineering
6: York St & 74th Ave 05/17/2023

Timings Synchro 11 Report
Sean Kellar, PE, PTOE

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 8 0 164 1 9 319 23 714
Future Volume (vph) 8 0 164 1 9 319 23 714
Turn Type Perm NA Perm NA pm+pt NA pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 22.5 22.5 22.5 9.5 22.5 9.5 22.5
Total Split (s) 23.0 23.0 23.0 23.0 10.0 27.0 10.0 27.0
Total Split (%) 38.3% 38.3% 38.3% 38.3% 16.7% 45.0% 16.7% 45.0%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None None C-Max None C-Max
Act Effct Green (s) 13.2 13.2 36.9 35.8 36.9 35.8
Actuated g/C Ratio 0.22 0.22 0.62 0.60 0.62 0.60
v/c Ratio 0.05 0.63 0.02 0.17 0.04 0.37
Control Delay 0.2 29.5 5.9 7.5 5.9 8.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 0.2 29.5 5.9 7.5 5.9 8.7
LOS A C A A A A
Approach Delay 0.2 29.5 7.4 8.6
Approach LOS A C A A

Intersection Summary
Cycle Length: 60
Actuated Cycle Length: 60
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 55
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.63
Intersection Signal Delay: 11.0 Intersection LOS: B
Intersection Capacity Utilization 43.8% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     6: York St & 74th Ave



2025 Short Range Total AM Peak Hour Kellar Engineering
6: York St & 74th Ave 05/17/2023

HCM 6th Signalized Intersection Summary Synchro 11 Report
Sean Kellar, PE, PTOE

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 8 0 10 164 1 6 9 319 6 23 714 12
Future Volume (veh/h) 8 0 10 164 1 6 9 319 6 23 714 12
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 9 0 11 178 1 7 10 347 7 25 776 13
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 183 30 154 340 1 9 479 2082 42 725 2146 36
Arrive On Green 0.16 0.00 0.16 0.16 0.16 0.16 0.01 0.58 0.58 0.03 0.60 0.60
Sat Flow, veh/h 593 182 947 1373 8 54 1781 3563 72 1781 3577 60
Grp Volume(v), veh/h 20 0 0 186 0 0 10 173 181 25 385 404
Grp Sat Flow(s),veh/h/ln 1722 0 0 1434 0 0 1781 1777 1857 1781 1777 1860
Q Serve(g_s), s 0.0 0.0 0.0 6.8 0.0 0.0 0.1 2.7 2.7 0.3 6.6 6.7
Cycle Q Clear(g_c), s 0.6 0.0 0.0 7.4 0.0 0.0 0.1 2.7 2.7 0.3 6.6 6.7
Prop In Lane 0.45 0.55 0.96 0.04 1.00 0.04 1.00 0.03
Lane Grp Cap(c), veh/h 366 0 0 350 0 0 479 1038 1085 725 1066 1116
V/C Ratio(X) 0.05 0.00 0.00 0.53 0.00 0.00 0.02 0.17 0.17 0.03 0.36 0.36
Avail Cap(c_a), veh/h 585 0 0 556 0 0 619 1038 1085 837 1066 1116
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 21.3 0.0 0.0 24.1 0.0 0.0 5.2 5.7 5.7 4.6 6.1 6.1
Incr Delay (d2), s/veh 0.1 0.0 0.0 1.3 0.0 0.0 0.0 0.3 0.3 0.0 1.0 0.9
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.2 0.0 0.0 2.5 0.0 0.0 0.0 0.9 0.9 0.1 2.1 2.2
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 21.4 0.0 0.0 25.4 0.0 0.0 5.2 6.1 6.1 4.6 7.1 7.0
LnGrp LOS C A A C A A A A A A A A
Approach Vol, veh/h 20 186 364 814
Approach Delay, s/veh 21.4 25.4 6.1 7.0
Approach LOS C C A A

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 6.2 39.6 14.2 5.3 40.5 14.2
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 5.5 22.5 18.5 5.5 22.5 18.5
Max Q Clear Time (g_c+I1), s 2.3 4.7 2.6 2.1 8.7 9.4
Green Ext Time (p_c), s 0.0 1.9 0.0 0.0 4.2 0.6

Intersection Summary
HCM 6th Ctrl Delay 9.4
HCM 6th LOS A



2025 Short Range Total AM Peak Hour Kellar Engineering
9: York St & Access #3 05/17/2023

HCM 6th TWSC Synchro 11 Report
Sean Kellar, PE, PTOE

Intersection
Int Delay, s/veh 0.1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 0 7 327 77 0 827
Future Vol, veh/h 0 7 327 77 0 827
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 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 8 355 84 0 899
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All - 220 0 0 - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - 6.94 - - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - 3.32 - - - -
Pot Cap-1 Maneuver 0 784 - - 0 -
          Stage 1 0 - - - 0 -
          Stage 2 0 - - - 0 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - 784 - - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

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

Minor Lane/Major Mvmt NBT NBRWBLn1 SBT
Capacity (veh/h) - - 784 -
HCM Lane V/C Ratio - - 0.01 -
HCM Control Delay (s) - - 9.6 -
HCM Lane LOS - - A -
HCM 95th %tile Q(veh) - - 0 -



2025 Short Range Total AM Peak Hour Kellar Engineering
11: York St & Access #2 05/17/2023

HCM 6th TWSC Synchro 11 Report
Sean Kellar, PE, PTOE

Intersection
Int Delay, s/veh 0.1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 0 7 375 160 0 827
Future Vol, veh/h 0 7 375 160 0 827
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 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 8 408 174 0 899
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All - 291 0 0 - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - 6.94 - - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - 3.32 - - - -
Pot Cap-1 Maneuver 0 706 - - 0 -
          Stage 1 0 - - - 0 -
          Stage 2 0 - - - 0 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - 706 - - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

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

Minor Lane/Major Mvmt NBT NBRWBLn1 SBT
Capacity (veh/h) - - 706 -
HCM Lane V/C Ratio - - 0.011 -
HCM Control Delay (s) - - 10.2 -
HCM Lane LOS - - B -
HCM 95th %tile Q(veh) - - 0 -



2025 Short Range Total AM Peak Hour Kellar Engineering
13: Access #4 & 74th Ave 05/17/2023

HCM 6th TWSC Synchro 11 Report
Sean Kellar, PE, PTOE

Intersection
Int Delay, s/veh 7.6

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 9 20 0 10 161 0
Future Vol, veh/h 9 20 0 10 161 0
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 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 10 22 0 11 175 0
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 32 0 32 21
          Stage 1 - - - - 21 -
          Stage 2 - - - - 11 -
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 - - 1580 - 982 1056
          Stage 1 - - - - 1002 -
          Stage 2 - - - - 1012 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1580 - 982 1056
Mov Cap-2 Maneuver - - - - 982 -
          Stage 1 - - - - 1002 -
          Stage 2 - - - - 1012 -
 

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

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 982 - - 1580 -
HCM Lane V/C Ratio 0.178 - - - -
HCM Control Delay (s) 9.5 - - 0 -
HCM Lane LOS A - - A -
HCM 95th %tile Q(veh) 0.6 - - 0 -



2025 Short Range Total AM Peak Hour Kellar Engineering
15: Hwy 224 & Access #1 05/17/2023

HCM 6th TWSC Synchro 11 Report
Sean Kellar, PE, PTOE

Intersection
Int Delay, s/veh 4.9

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 0 440 913 130 0 195
Future Vol, veh/h 0 440 913 130 0 195
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 0 478 992 141 0 212
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All - 0 - 0 - 992
          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 - - - 0 298
          Stage 1 0 - - - 0 -
          Stage 2 0 - - - 0 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - - - - 298
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB SB
HCM Control Delay, s 0 0 42
HCM LOS E
 

Minor Lane/Major Mvmt EBT WBT WBR SBLn1
Capacity (veh/h) - - - 298
HCM Lane V/C Ratio - - - 0.711
HCM Control Delay (s) - - - 42
HCM Lane LOS - - - E
HCM 95th %tile Q(veh) - - - 5



2025 Short Range Total PM Peak Hour Kellar Engineering
3: York St & Hwy 224 05/17/2023

Timings Synchro 11 Report
Sean Kellar, PE, PTOE

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 292 501 212 81 631 206 161 464 174 108 221 113
Future Volume (vph) 292 501 212 81 631 206 161 464 174 108 221 113
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Detector Phase 7 4 4 3 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 9.5 22.5 22.5 9.5 22.5 22.5 9.5 22.5 22.5 9.5 22.5 22.5
Total Split (s) 24.0 41.8 41.8 10.2 28.0 28.0 13.0 26.8 26.8 11.2 25.0 25.0
Total Split (%) 26.7% 46.4% 46.4% 11.3% 31.1% 31.1% 14.4% 29.8% 29.8% 12.4% 27.8% 27.8%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None C-Max C-Max None C-Max C-Max
Act Effct Green (s) 44.2 36.1 36.1 27.9 22.2 22.2 34.6 27.6 27.6 30.7 23.8 23.8
Actuated g/C Ratio 0.49 0.40 0.40 0.31 0.25 0.25 0.38 0.31 0.31 0.34 0.26 0.26
v/c Ratio 0.73 0.38 0.30 0.27 0.78 0.40 0.38 0.46 0.30 0.35 0.25 0.22
Control Delay 27.7 19.9 3.5 15.4 38.4 6.2 21.8 28.9 5.8 22.0 28.3 2.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 27.7 19.9 3.5 15.4 38.4 6.2 21.8 28.9 5.8 22.0 28.3 2.3
LOS C B A B D A C C A C C A
Approach Delay 18.7 29.1 22.4 20.1
Approach LOS B C C C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.78
Intersection Signal Delay: 22.9 Intersection LOS: C
Intersection Capacity Utilization 67.4% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     3: York St & Hwy 224



2025 Short Range Total PM Peak Hour Kellar Engineering
3: York St & Hwy 224 05/17/2023

HCM 6th Signalized Intersection Summary Synchro 11 Report
Sean Kellar, PE, PTOE

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 292 501 212 81 631 206 161 464 174 108 221 113
Future Volume (veh/h) 292 501 212 81 631 206 161 464 174 108 221 113
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 314 539 0 87 678 0 173 499 0 116 238 0
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 390 1168 354 803 558 1272 416 1190
Arrive On Green 0.16 0.33 0.00 0.05 0.23 0.00 0.08 0.36 0.00 0.06 0.33 0.00
Sat Flow, veh/h 1781 3554 1585 1781 3554 1585 1781 3554 1585 1781 3554 1585
Grp Volume(v), veh/h 314 539 0 87 678 0 173 499 0 116 238 0
Grp Sat Flow(s),veh/h/ln 1781 1777 1585 1781 1777 1585 1781 1777 1585 1781 1777 1585
Q Serve(g_s), s 11.5 10.8 0.0 3.3 16.4 0.0 5.6 9.4 0.0 3.8 4.3 0.0
Cycle Q Clear(g_c), s 11.5 10.8 0.0 3.3 16.4 0.0 5.6 9.4 0.0 3.8 4.3 0.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 390 1168 354 803 558 1272 416 1190
V/C Ratio(X) 0.81 0.46 0.25 0.84 0.31 0.39 0.28 0.20
Avail Cap(c_a), veh/h 499 1473 373 928 576 1272 440 1190
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 22.0 23.9 0.0 24.6 33.3 0.0 17.0 21.6 0.0 17.9 21.3 0.0
Incr Delay (d2), s/veh 7.4 0.3 0.0 0.4 6.4 0.0 0.3 0.9 0.0 0.4 0.4 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 5.2 4.3 0.0 1.4 7.4 0.0 2.3 4.0 0.0 1.6 1.8 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 29.4 24.2 0.0 25.0 39.8 0.0 17.3 22.5 0.0 18.3 21.7 0.0
LnGrp LOS C C C D B C B C
Approach Vol, veh/h 853 765 672 354
Approach Delay, s/veh 26.1 38.1 21.2 20.6
Approach LOS C D C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 10.0 36.7 9.2 34.1 12.1 34.6 18.5 24.8
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 6.7 22.3 5.7 37.3 8.5 20.5 19.5 23.5
Max Q Clear Time (g_c+I1), s 5.8 11.4 5.3 12.8 7.6 6.3 13.5 18.4
Green Ext Time (p_c), s 0.0 2.5 0.0 3.5 0.0 1.2 0.5 1.9

Intersection Summary
HCM 6th Ctrl Delay 27.6
HCM 6th LOS C

Notes
Unsignalized Delay for [NBR, EBR, WBR, SBR] is excluded from calculations of the approach delay and intersection delay.



2025 Short Range Total PM Peak Hour Kellar Engineering
6: York St & 74th Ave 05/17/2023

Timings Synchro 11 Report
Sean Kellar, PE, PTOE

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 12 0 159 9 6 742 20 286
Future Volume (vph) 12 0 159 9 6 742 20 286
Turn Type Perm NA Perm NA pm+pt NA pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 22.5 22.5 22.5 9.5 22.5 9.5 22.5
Total Split (s) 23.0 23.0 23.0 23.0 9.5 27.5 9.5 27.5
Total Split (%) 38.3% 38.3% 38.3% 38.3% 15.8% 45.8% 15.8% 45.8%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None None C-Max None C-Max
Act Effct Green (s) 13.4 13.4 36.7 35.7 36.7 35.7
Actuated g/C Ratio 0.22 0.22 0.61 0.60 0.61 0.60
v/c Ratio 0.07 0.63 0.01 0.38 0.05 0.15
Control Delay 0.4 29.6 5.8 8.7 6.0 7.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 0.4 29.6 5.8 8.7 6.0 7.4
LOS A C A A A A
Approach Delay 0.4 29.6 8.7 7.3
Approach LOS A C A A

Intersection Summary
Cycle Length: 60
Actuated Cycle Length: 60
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 55
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.63
Intersection Signal Delay: 11.1 Intersection LOS: B
Intersection Capacity Utilization 44.4% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     6: York St & 74th Ave



2025 Short Range Total PM Peak Hour Kellar Engineering
6: York St & 74th Ave 05/17/2023

HCM 6th Signalized Intersection Summary Synchro 11 Report
Sean Kellar, PE, PTOE

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 12 0 16 159 9 6 6 742 2 20 286 3
Future Volume (veh/h) 12 0 16 159 9 6 6 742 2 20 286 3
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 13 0 17 173 10 7 7 807 2 22 311 3
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 178 30 159 332 13 9 738 2129 5 480 2170 21
Arrive On Green 0.16 0.00 0.16 0.16 0.16 0.16 0.01 0.59 0.59 0.03 0.60 0.60
Sat Flow, veh/h 559 184 971 1325 77 54 1781 3637 9 1781 3606 35
Grp Volume(v), veh/h 30 0 0 190 0 0 7 394 415 22 153 161
Grp Sat Flow(s),veh/h/ln 1713 0 0 1455 0 0 1781 1777 1869 1781 1777 1864
Q Serve(g_s), s 0.0 0.0 0.0 6.6 0.0 0.0 0.1 7.1 7.1 0.3 2.3 2.3
Cycle Q Clear(g_c), s 0.9 0.0 0.0 7.5 0.0 0.0 0.1 7.1 7.1 0.3 2.3 2.3
Prop In Lane 0.43 0.57 0.91 0.04 1.00 0.00 1.00 0.02
Lane Grp Cap(c), veh/h 367 0 0 353 0 0 738 1040 1094 480 1069 1122
V/C Ratio(X) 0.08 0.00 0.00 0.54 0.00 0.00 0.01 0.38 0.38 0.05 0.14 0.14
Avail Cap(c_a), veh/h 583 0 0 558 0 0 870 1040 1094 583 1069 1122
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 21.3 0.0 0.0 24.0 0.0 0.0 5.0 6.6 6.6 5.0 5.2 5.2
Incr Delay (d2), s/veh 0.1 0.0 0.0 1.3 0.0 0.0 0.0 1.1 1.0 0.0 0.3 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.3 0.0 0.0 2.5 0.0 0.0 0.0 2.3 2.4 0.1 0.7 0.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 21.4 0.0 0.0 25.3 0.0 0.0 5.0 7.7 7.6 5.1 5.5 5.5
LnGrp LOS C A A C A A A A A A A A
Approach Vol, veh/h 30 190 816 336
Approach Delay, s/veh 21.4 25.3 7.6 5.5
Approach LOS C C A A

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 6.0 39.6 14.3 5.1 40.6 14.3
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 5.0 23.0 18.5 5.0 23.0 18.5
Max Q Clear Time (g_c+I1), s 2.3 9.1 2.9 2.1 4.3 9.5
Green Ext Time (p_c), s 0.0 4.4 0.1 0.0 1.7 0.6

Intersection Summary
HCM 6th Ctrl Delay 9.8
HCM 6th LOS A



2025 Short Range Total PM Peak Hour Kellar Engineering
9: York St & Access #3 05/17/2023

HCM 6th TWSC Synchro 11 Report
Sean Kellar, PE, PTOE

Intersection
Int Delay, s/veh 0.1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 0 6 744 75 0 442
Future Vol, veh/h 0 6 744 75 0 442
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 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 7 809 82 0 480
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All - 446 0 0 - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - 6.94 - - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - 3.32 - - - -
Pot Cap-1 Maneuver 0 560 - - 0 -
          Stage 1 0 - - - 0 -
          Stage 2 0 - - - 0 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - 560 - - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

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

Minor Lane/Major Mvmt NBT NBRWBLn1 SBT
Capacity (veh/h) - - 560 -
HCM Lane V/C Ratio - - 0.012 -
HCM Control Delay (s) - - 11.5 -
HCM Lane LOS - - B -
HCM 95th %tile Q(veh) - - 0 -



2025 Short Range Total PM Peak Hour Kellar Engineering
11: York St & Access #2 05/17/2023

HCM 6th TWSC Synchro 11 Report
Sean Kellar, PE, PTOE

Intersection
Int Delay, s/veh 0.1

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 0 6 808 154 0 442
Future Vol, veh/h 0 6 808 154 0 442
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 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 7 878 167 0 480
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All - 523 0 0 - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - 6.94 - - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - 3.32 - - - -
Pot Cap-1 Maneuver 0 499 - - 0 -
          Stage 1 0 - - - 0 -
          Stage 2 0 - - - 0 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - 499 - - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach WB NB SB
HCM Control Delay, s 12.3 0 0
HCM LOS B
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBT
Capacity (veh/h) - - 499 -
HCM Lane V/C Ratio - - 0.013 -
HCM Control Delay (s) - - 12.3 -
HCM Lane LOS - - B -
HCM 95th %tile Q(veh) - - 0 -



2025 Short Range Total PM Peak Hour Kellar Engineering
13: Access #4 & 74th Ave 05/17/2023

HCM 6th TWSC Synchro 11 Report
Sean Kellar, PE, PTOE

Intersection
Int Delay, s/veh 7.5

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 3 19 0 17 157 0
Future Vol, veh/h 3 19 0 17 157 0
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 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 3 21 0 18 171 0
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 24 0 32 14
          Stage 1 - - - - 14 -
          Stage 2 - - - - 18 -
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 - - 1591 - 982 1066
          Stage 1 - - - - 1009 -
          Stage 2 - - - - 1005 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1591 - 982 1066
Mov Cap-2 Maneuver - - - - 982 -
          Stage 1 - - - - 1009 -
          Stage 2 - - - - 1005 -
 

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

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 982 - - 1591 -
HCM Lane V/C Ratio 0.174 - - - -
HCM Control Delay (s) 9.4 - - 0 -
HCM Lane LOS A - - A -
HCM 95th %tile Q(veh) 0.6 - - 0 -



2025 Short Range Total PM Peak Hour Kellar Engineering
15: Hwy 224 & Access #1 05/17/2023

HCM 6th TWSC Synchro 11 Report
Sean Kellar, PE, PTOE

Intersection
Int Delay, s/veh 2.6

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 0 783 722 130 0 196
Future Vol, veh/h 0 783 722 130 0 196
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 0 851 785 141 0 213
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All - 0 - 0 - 785
          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 - - - 0 393
          Stage 1 0 - - - 0 -
          Stage 2 0 - - - 0 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - - - - 393
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB SB
HCM Control Delay, s 0 0 24.5
HCM LOS C
 

Minor Lane/Major Mvmt EBT WBT WBR SBLn1
Capacity (veh/h) - - - 393
HCM Lane V/C Ratio - - - 0.542
HCM Control Delay (s) - - - 24.5
HCM Lane LOS - - - C
HCM 95th %tile Q(veh) - - - 3.1



2045 Background AM Peak Hour Kellar Engineering
3: York St & Hwy 224 05/17/2023

Timings Synchro 11 Report
Sean Kellar, PE, PTOE

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 110 435 879 240 1095 192 153 197 117 117 817 181
Future Volume (vph) 110 435 879 240 1095 192 153 197 117 117 817 181
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Detector Phase 7 4 4 3 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 9.5 22.5 22.5 9.5 22.5 22.5 9.5 22.5 22.5 9.5 22.5 22.5
Total Split (s) 10.9 50.0 50.0 10.0 49.1 49.1 10.6 29.0 29.0 11.0 29.4 29.4
Total Split (%) 10.9% 50.0% 50.0% 10.0% 49.1% 49.1% 10.6% 29.0% 29.0% 11.0% 29.4% 29.4%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None C-Max C-Max None C-Max C-Max
Act Effct Green (s) 51.9 45.5 45.5 50.1 44.6 44.6 30.6 24.5 24.5 31.4 24.9 24.9
Actuated g/C Ratio 0.52 0.46 0.46 0.50 0.45 0.45 0.31 0.24 0.24 0.31 0.25 0.25
v/c Ratio 0.56 0.28 1.09 0.53 0.73 0.26 0.88 0.24 0.26 0.31 0.98 0.40
Control Delay 21.9 17.7 78.8 18.1 26.1 6.0 70.5 31.2 7.1 25.2 63.2 15.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 21.9 17.7 78.8 18.1 26.1 6.0 70.5 31.2 7.1 25.2 63.2 15.8
LOS C B E B C A E C A C E B
Approach Delay 55.7 22.3 38.1 51.5
Approach LOS E C D D

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.09
Intersection Signal Delay: 41.6 Intersection LOS: D
Intersection Capacity Utilization 101.6% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     3: York St & Hwy 224



2045 Background AM Peak Hour Kellar Engineering
3: York St & Hwy 224 05/17/2023

HCM 6th Signalized Intersection Summary Synchro 11 Report
Sean Kellar, PE, PTOE

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 110 435 879 240 1095 192 153 197 117 117 817 181
Future Volume (veh/h) 110 435 879 240 1095 192 153 197 117 117 817 181
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 116 458 0 253 1153 0 161 207 0 123 860 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 214 1358 442 1352 248 1134 511 1143
Arrive On Green 0.06 0.38 0.00 0.05 0.38 0.00 0.06 0.32 0.00 0.06 0.32 0.00
Sat Flow, veh/h 1781 3554 1585 1781 3554 1585 1781 3554 1585 1781 3554 1585
Grp Volume(v), veh/h 116 458 0 253 1153 0 161 207 0 123 860 0
Grp Sat Flow(s),veh/h/ln 1781 1777 1585 1781 1777 1585 1781 1777 1585 1781 1777 1585
Q Serve(g_s), s 3.9 9.1 0.0 5.5 29.8 0.0 6.1 4.2 0.0 4.6 21.7 0.0
Cycle Q Clear(g_c), s 3.9 9.1 0.0 5.5 29.8 0.0 6.1 4.2 0.0 4.6 21.7 0.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 214 1358 442 1352 248 1134 511 1143
V/C Ratio(X) 0.54 0.34 0.57 0.85 0.65 0.18 0.24 0.75
Avail Cap(c_a), veh/h 226 1617 442 1585 248 1134 513 1143
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 22.7 21.9 0.0 22.5 28.4 0.0 24.3 24.6 0.0 20.6 30.3 0.0
Incr Delay (d2), s/veh 2.3 0.1 0.0 1.8 4.2 0.0 5.8 0.4 0.0 0.2 4.6 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 1.7 3.7 0.0 2.2 12.6 0.0 2.9 1.8 0.0 1.9 9.8 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 25.1 22.0 0.0 24.3 32.6 0.0 30.1 25.0 0.0 20.8 34.9 0.0
LnGrp LOS C C C C C C C C
Approach Vol, veh/h 574 1406 368 983
Approach Delay, s/veh 22.7 31.1 27.2 33.2
Approach LOS C C C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 10.9 36.4 10.0 42.7 10.6 36.7 10.2 42.5
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 6.5 24.5 5.5 45.5 6.1 24.9 6.4 44.6
Max Q Clear Time (g_c+I1), s 6.6 6.2 7.5 11.1 8.1 23.7 5.9 31.8
Green Ext Time (p_c), s 0.0 1.1 0.0 3.1 0.0 0.7 0.0 6.3

Intersection Summary
HCM 6th Ctrl Delay 29.8
HCM 6th LOS C

Notes
Unsignalized Delay for [NBR, EBR, WBR, SBR] is excluded from calculations of the approach delay and intersection delay.



2045 Background AM Peak Hour Kellar Engineering
6: York St & 74th Ave 05/17/2023

Timings Synchro 11 Report
Sean Kellar, PE, PTOE

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 12 0 3 1 15 460 5 990
Future Volume (vph) 12 0 3 1 15 460 5 990
Turn Type Perm NA Perm NA pm+pt NA pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 22.5 22.5 22.5 9.5 22.5 9.5 22.5
Total Split (s) 22.6 22.6 22.6 22.6 9.6 27.8 9.6 27.8
Total Split (%) 37.7% 37.7% 37.7% 37.7% 16.0% 46.3% 16.0% 46.3%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None None C-Max None C-Max
Act Effct Green (s) 5.7 5.8 50.4 51.9 50.3 51.9
Actuated g/C Ratio 0.10 0.10 0.84 0.86 0.84 0.86
v/c Ratio 0.11 0.02 0.03 0.17 0.01 0.36
Control Delay 0.9 24.8 1.9 2.6 1.8 3.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 0.9 24.8 1.9 2.6 1.8 3.4
LOS A C A A A A
Approach Delay 0.9 24.8 2.6 3.3
Approach LOS A C A A

Intersection Summary
Cycle Length: 60
Actuated Cycle Length: 60
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.36
Intersection Signal Delay: 3.1 Intersection LOS: A
Intersection Capacity Utilization 39.6% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     6: York St & 74th Ave



2045 Background AM Peak Hour Kellar Engineering
6: York St & 74th Ave 05/17/2023

HCM 6th Signalized Intersection Summary Synchro 11 Report
Sean Kellar, PE, PTOE

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 12 0 16 3 1 0 15 460 6 5 990 19
Future Volume (veh/h) 12 0 16 3 1 0 15 460 6 5 990 19
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 13 0 17 3 1 0 16 500 7 5 1076 21
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 110 0 31 150 15 0 462 2627 37 747 2565 50
Arrive On Green 0.04 0.00 0.04 0.04 0.04 0.00 0.02 0.73 0.73 0.01 0.72 0.72
Sat Flow, veh/h 661 0 865 1242 414 0 1781 3588 50 1781 3565 70
Grp Volume(v), veh/h 30 0 0 4 0 0 16 247 260 5 536 561
Grp Sat Flow(s),veh/h/ln 1526 0 0 1656 0 0 1781 1777 1861 1781 1777 1858
Q Serve(g_s), s 1.0 0.0 0.0 0.0 0.0 0.0 0.1 2.6 2.6 0.0 7.3 7.3
Cycle Q Clear(g_c), s 1.1 0.0 0.0 0.1 0.0 0.0 0.1 2.6 2.6 0.0 7.3 7.3
Prop In Lane 0.43 0.57 0.75 0.00 1.00 0.03 1.00 0.04
Lane Grp Cap(c), veh/h 141 0 0 165 0 0 462 1301 1363 747 1278 1337
V/C Ratio(X) 0.21 0.00 0.00 0.02 0.00 0.00 0.03 0.19 0.19 0.01 0.42 0.42
Avail Cap(c_a), veh/h 541 0 0 561 0 0 579 1301 1363 886 1278 1337
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 28.4 0.0 0.0 27.9 0.0 0.0 2.5 2.5 2.5 2.3 3.4 3.4
Incr Delay (d2), s/veh 0.7 0.0 0.0 0.1 0.0 0.0 0.0 0.3 0.3 0.0 1.0 1.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.4 0.0 0.0 0.1 0.0 0.0 0.0 0.6 0.6 0.0 1.7 1.8
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 29.2 0.0 0.0 28.0 0.0 0.0 2.5 2.8 2.8 2.3 4.4 4.4
LnGrp LOS C A A C A A A A A A A A
Approach Vol, veh/h 30 4 523 1102
Approach Delay, s/veh 29.2 28.0 2.8 4.4
Approach LOS C C A A

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 4.9 48.4 6.7 5.7 47.7 6.7
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 5.1 23.3 18.1 5.1 23.3 18.1
Max Q Clear Time (g_c+I1), s 2.0 4.6 3.1 2.1 9.3 2.1
Green Ext Time (p_c), s 0.0 2.9 0.1 0.0 6.2 0.0

Intersection Summary
HCM 6th Ctrl Delay 4.4
HCM 6th LOS A



2045 Background PM Peak Hour Kellar Engineering
3: York St & Hwy 224 05/17/2023

Timings Synchro 11 Report
Sean Kellar, PE, PTOE

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 236 840 355 135 730 340 270 650 290 112 247 117
Future Volume (vph) 236 840 355 135 730 340 270 650 290 112 247 117
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Detector Phase 7 4 4 3 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 9.5 22.5 22.5 9.5 22.5 22.5 9.5 22.5 22.5 9.5 22.5 22.5
Total Split (s) 24.2 43.5 43.5 14.7 34.0 34.0 16.4 30.2 30.2 11.6 25.4 25.4
Total Split (%) 24.2% 43.5% 43.5% 14.7% 34.0% 34.0% 16.4% 30.2% 30.2% 11.6% 25.4% 25.4%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None C-Max C-Max None C-Max C-Max
Act Effct Green (s) 47.1 33.9 33.9 38.2 28.8 28.8 43.0 31.0 31.0 33.6 25.9 25.9
Actuated g/C Ratio 0.47 0.34 0.34 0.38 0.29 0.29 0.43 0.31 0.31 0.34 0.26 0.26
v/c Ratio 0.73 0.74 0.49 0.55 0.76 0.54 0.58 0.62 0.44 0.44 0.28 0.22
Control Delay 31.2 32.7 6.2 24.0 37.6 9.2 26.7 33.9 6.3 25.8 32.5 0.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 31.2 32.7 6.2 24.0 37.6 9.2 26.7 33.9 6.3 25.8 32.5 0.9
LOS C C A C D A C C A C C A
Approach Delay 25.9 28.0 25.7 23.2
Approach LOS C C C C

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.76
Intersection Signal Delay: 26.1 Intersection LOS: C
Intersection Capacity Utilization 72.4% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     3: York St & Hwy 224



2045 Background PM Peak Hour Kellar Engineering
3: York St & Hwy 224 05/17/2023

HCM 6th Signalized Intersection Summary Synchro 11 Report
Sean Kellar, PE, PTOE

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 236 840 355 135 730 340 270 650 290 112 247 117
Future Volume (veh/h) 236 840 355 135 730 340 270 650 290 112 247 117
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 248 884 0 142 768 0 284 684 0 118 260 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 324 1069 253 910 586 1353 358 1149
Arrive On Green 0.12 0.30 0.00 0.08 0.26 0.00 0.12 0.38 0.00 0.06 0.32 0.00
Sat Flow, veh/h 1781 3554 1585 1781 3554 1585 1781 3554 1585 1781 3554 1585
Grp Volume(v), veh/h 248 884 0 142 768 0 284 684 0 118 260 0
Grp Sat Flow(s),veh/h/ln 1781 1777 1585 1781 1777 1585 1781 1777 1585 1781 1777 1585
Q Serve(g_s), s 9.7 23.2 0.0 5.8 20.5 0.0 10.2 14.8 0.0 4.4 5.3 0.0
Cycle Q Clear(g_c), s 9.7 23.2 0.0 5.8 20.5 0.0 10.2 14.8 0.0 4.4 5.3 0.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 324 1069 253 910 586 1353 358 1149
V/C Ratio(X) 0.76 0.83 0.56 0.84 0.48 0.51 0.33 0.23
Avail Cap(c_a), veh/h 459 1386 297 1048 586 1353 375 1149
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 24.5 32.5 0.0 26.4 35.3 0.0 17.6 23.7 0.0 20.8 24.7 0.0
Incr Delay (d2), s/veh 4.8 3.3 0.0 2.0 5.7 0.0 0.6 1.4 0.0 0.5 0.5 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.3 10.0 0.0 2.5 9.2 0.0 4.1 6.3 0.0 1.8 2.3 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 29.4 35.9 0.0 28.4 41.0 0.0 18.2 25.1 0.0 21.3 25.2 0.0
LnGrp LOS C D C D B C C C
Approach Vol, veh/h 1132 910 968 378
Approach Delay, s/veh 34.5 39.1 23.1 24.0
Approach LOS C D C C

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 10.6 42.6 12.2 34.6 16.4 36.8 16.7 30.1
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 7.1 25.7 10.2 39.0 11.9 20.9 19.7 29.5
Max Q Clear Time (g_c+I1), s 6.4 16.8 7.8 25.2 12.2 7.3 11.7 22.5
Green Ext Time (p_c), s 0.0 3.1 0.1 4.9 0.0 1.3 0.4 2.8

Intersection Summary
HCM 6th Ctrl Delay 31.3
HCM 6th LOS C

Notes
Unsignalized Delay for [NBR, EBR, WBR, SBR] is excluded from calculations of the approach delay and intersection delay.



2045 Background PM Peak Hour Kellar Engineering
6: York St & 74th Ave 05/17/2023

Timings Synchro 11 Report
Sean Kellar, PE, PTOE

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 19 0 2 9 10 1050 2 460
Future Volume (vph) 19 0 2 9 10 1050 2 460
Turn Type Perm NA Perm NA pm+pt NA pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 22.5 22.5 22.5 9.5 22.5 9.5 22.5
Total Split (s) 22.5 22.5 22.5 22.5 9.5 28.0 9.5 28.0
Total Split (%) 37.5% 37.5% 37.5% 37.5% 15.8% 46.7% 15.8% 46.7%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None None C-Max None C-Max
Act Effct Green (s) 6.0 6.0 48.2 48.8 48.0 48.7
Actuated g/C Ratio 0.10 0.10 0.80 0.81 0.80 0.81
v/c Ratio 0.20 0.07 0.01 0.40 0.00 0.18
Control Delay 2.7 25.0 2.2 4.1 2.0 3.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 2.7 25.0 2.2 4.1 2.0 3.2
LOS A C A A A A
Approach Delay 2.7 25.0 4.1 3.2
Approach LOS A C A A

Intersection Summary
Cycle Length: 60
Actuated Cycle Length: 60
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.40
Intersection Signal Delay: 3.9 Intersection LOS: A
Intersection Capacity Utilization 41.9% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     6: York St & 74th Ave



2045 Background PM Peak Hour Kellar Engineering
6: York St & 74th Ave 05/17/2023

HCM 6th Signalized Intersection Summary Synchro 11 Report
Sean Kellar, PE, PTOE

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 19 0 26 2 9 0 10 1050 2 2 460 5
Future Volume (veh/h) 19 0 26 2 9 0 10 1050 2 2 460 5
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 21 0 28 2 10 0 11 1141 2 2 500 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 120 1 47 82 85 0 736 2617 5 416 2552 26
Arrive On Green 0.05 0.00 0.05 0.05 0.05 0.00 0.01 0.72 0.72 0.00 0.71 0.71
Sat Flow, veh/h 649 11 879 217 1604 0 1781 3640 6 1781 3605 36
Grp Volume(v), veh/h 49 0 0 12 0 0 11 557 586 2 246 259
Grp Sat Flow(s),veh/h/ln 1538 0 0 1822 0 0 1781 1777 1869 1781 1777 1864
Q Serve(g_s), s 1.5 0.0 0.0 0.0 0.0 0.0 0.1 7.7 7.7 0.0 2.8 2.8
Cycle Q Clear(g_c), s 1.8 0.0 0.0 0.4 0.0 0.0 0.1 7.7 7.7 0.0 2.8 2.8
Prop In Lane 0.43 0.57 0.17 0.00 1.00 0.00 1.00 0.02
Lane Grp Cap(c), veh/h 168 0 0 167 0 0 736 1278 1344 416 1258 1319
V/C Ratio(X) 0.29 0.00 0.00 0.07 0.00 0.00 0.01 0.44 0.44 0.00 0.20 0.20
Avail Cap(c_a), veh/h 538 0 0 603 0 0 859 1278 1344 559 1258 1319
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 27.7 0.0 0.0 27.1 0.0 0.0 2.4 3.4 3.4 2.9 3.0 3.0
Incr Delay (d2), s/veh 1.0 0.0 0.0 0.2 0.0 0.0 0.0 1.1 1.0 0.0 0.3 0.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.7 0.0 0.0 0.2 0.0 0.0 0.0 1.8 1.9 0.0 0.7 0.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 28.7 0.0 0.0 27.2 0.0 0.0 2.4 4.5 4.5 2.9 3.3 3.3
LnGrp LOS C A A C A A A A A A A A
Approach Vol, veh/h 49 12 1154 507
Approach Delay, s/veh 28.7 27.2 4.5 3.3
Approach LOS C C A A

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 4.7 47.6 7.7 5.3 47.0 7.7
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 5.0 23.5 18.0 5.0 23.5 18.0
Max Q Clear Time (g_c+I1), s 2.0 9.7 3.8 2.1 4.8 2.4
Green Ext Time (p_c), s 0.0 6.4 0.1 0.0 2.9 0.0

Intersection Summary
HCM 6th Ctrl Delay 5.0
HCM 6th LOS A



2045 Long Range Total AM Peak Hour Kellar Engineering
3: York St & Hwy 224 05/17/2023

Timings Synchro 11 Report
Sean Kellar, PE, PTOE

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 265 435 879 240 1285 197 153 274 117 157 892 227
Future Volume (vph) 265 435 879 240 1285 197 153 274 117 157 892 227
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Detector Phase 7 4 4 3 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 9.5 22.5 22.5 9.5 22.5 22.5 9.5 22.5 22.5 9.5 22.5 22.5
Total Split (s) 19.4 61.0 61.0 10.2 51.8 51.8 11.8 33.8 33.8 15.0 37.0 37.0
Total Split (%) 16.2% 50.8% 50.8% 8.5% 43.2% 43.2% 9.8% 28.2% 28.2% 12.5% 30.8% 30.8%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None C-Max C-Max None C-Max C-Max
Act Effct Green (s) 66.7 56.5 56.5 53.0 47.3 47.3 36.9 29.6 29.6 42.7 32.5 32.5
Actuated g/C Ratio 0.56 0.47 0.47 0.44 0.39 0.39 0.31 0.25 0.25 0.36 0.27 0.27
v/c Ratio 0.99 0.27 1.06 0.57 0.97 0.29 0.95 0.33 0.25 0.43 0.98 0.45
Control Delay 85.7 19.9 73.4 24.8 54.1 10.0 90.1 38.4 6.1 29.1 64.7 17.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 85.7 19.9 73.4 24.8 54.1 10.0 90.1 38.4 6.1 29.1 64.7 17.2
LOS F B E C D B F D A C E B
Approach Delay 60.7 44.9 46.0 51.9
Approach LOS E D D D

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 110
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 1.06
Intersection Signal Delay: 51.6 Intersection LOS: D
Intersection Capacity Utilization 103.6% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     3: York St & Hwy 224



2045 Long Range Total AM Peak Hour Kellar Engineering
3: York St & Hwy 224 05/17/2023

HCM 6th Signalized Intersection Summary Synchro 11 Report
Sean Kellar, PE, PTOE

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 265 435 879 240 1285 197 153 274 117 157 892 227
Future Volume (veh/h) 265 435 879 240 1285 197 153 274 117 157 892 227
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 279 458 0 253 1353 0 161 288 0 165 939 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 289 1670 510 1397 174 883 409 966
Arrive On Green 0.12 0.47 0.00 0.05 0.39 0.00 0.06 0.25 0.00 0.06 0.18 0.00
Sat Flow, veh/h 1781 3554 1585 1781 3554 1585 1781 3554 1585 1781 3554 1585
Grp Volume(v), veh/h 279 458 0 253 1353 0 161 288 0 165 939 0
Grp Sat Flow(s),veh/h/ln 1781 1777 1585 1781 1777 1585 1781 1777 1585 1781 1777 1585
Q Serve(g_s), s 14.1 9.4 0.0 5.7 44.8 0.0 7.3 8.0 0.0 8.1 31.5 0.0
Cycle Q Clear(g_c), s 14.1 9.4 0.0 5.7 44.8 0.0 7.3 8.0 0.0 8.1 31.5 0.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 289 1670 510 1397 174 883 409 966
V/C Ratio(X) 0.96 0.27 0.50 0.97 0.93 0.33 0.40 0.97
Avail Cap(c_a), veh/h 289 1673 510 1401 174 883 415 966
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.67 0.67 0.67
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 36.8 19.4 0.0 22.9 35.7 0.0 37.5 36.9 0.0 30.5 48.6 0.0
Incr Delay (d2), s/veh 43.1 0.1 0.0 0.7 17.0 0.0 47.4 1.0 0.0 0.6 23.0 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 11.6 3.8 0.0 2.1 21.7 0.0 5.8 3.6 0.0 3.7 17.5 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 79.9 19.4 0.0 23.6 52.7 0.0 84.8 37.9 0.0 31.1 71.6 0.0
LnGrp LOS E B C D F D C E
Approach Vol, veh/h 737 1606 449 1104
Approach Delay, s/veh 42.3 48.1 54.7 65.6
Approach LOS D D D E

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 14.6 34.3 10.2 60.9 11.8 37.1 19.4 51.7
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 10.5 29.3 5.7 56.5 7.3 32.5 14.9 47.3
Max Q Clear Time (g_c+I1), s 10.1 10.0 7.7 11.4 9.3 33.5 16.1 46.8
Green Ext Time (p_c), s 0.0 1.7 0.0 3.1 0.0 0.0 0.0 0.4

Intersection Summary
HCM 6th Ctrl Delay 52.7
HCM 6th LOS D

Notes
Unsignalized Delay for [NBR, EBR, WBR, SBR] is excluded from calculations of the approach delay and intersection delay.



2045 Long Range Total AM Peak Hour Kellar Engineering
6: York St & 74th Ave 05/17/2023

Timings Synchro 11 Report
Sean Kellar, PE, PTOE

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 12 0 164 1 15 474 25 1000
Future Volume (vph) 12 0 164 1 15 474 25 1000
Turn Type Perm NA Perm NA pm+pt NA pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 22.5 22.5 22.5 9.5 22.5 9.5 22.5
Total Split (s) 22.6 22.6 22.6 22.6 9.6 27.8 9.6 27.8
Total Split (%) 37.7% 37.7% 37.7% 37.7% 16.0% 46.3% 16.0% 46.3%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None None C-Max None C-Max
Act Effct Green (s) 13.2 13.2 35.9 33.7 36.9 35.9
Actuated g/C Ratio 0.22 0.22 0.60 0.56 0.62 0.60
v/c Ratio 0.07 0.63 0.05 0.26 0.05 0.53
Control Delay 0.4 30.1 5.7 7.6 5.8 10.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 0.4 30.1 5.7 7.6 5.8 10.4
LOS A C A A A B
Approach Delay 0.4 30.1 7.6 10.3
Approach LOS A C A B

Intersection Summary
Cycle Length: 60
Actuated Cycle Length: 60
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.63
Intersection Signal Delay: 11.3 Intersection LOS: B
Intersection Capacity Utilization 51.9% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     6: York St & 74th Ave



2045 Long Range Total AM Peak Hour Kellar Engineering
6: York St & 74th Ave 05/17/2023

HCM 6th Signalized Intersection Summary Synchro 11 Report
Sean Kellar, PE, PTOE

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 12 0 16 164 1 6 15 474 6 25 1000 19
Future Volume (veh/h) 12 0 16 164 1 6 15 474 6 25 1000 19
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 13 0 17 178 1 7 16 515 7 27 1087 21
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 177 30 158 341 1 9 366 2092 28 687 2116 41
Arrive On Green 0.16 0.00 0.16 0.16 0.16 0.16 0.04 1.00 1.00 0.03 0.59 0.59
Sat Flow, veh/h 559 185 974 1378 8 54 1781 3590 49 1781 3566 69
Grp Volume(v), veh/h 30 0 0 186 0 0 16 255 267 27 542 566
Grp Sat Flow(s),veh/h/ln 1719 0 0 1440 0 0 1781 1777 1862 1781 1777 1858
Q Serve(g_s), s 0.0 0.0 0.0 6.5 0.0 0.0 0.2 0.0 0.0 0.4 10.7 10.7
Cycle Q Clear(g_c), s 0.9 0.0 0.0 7.4 0.0 0.0 0.2 0.0 0.0 0.4 10.7 10.7
Prop In Lane 0.43 0.57 0.96 0.04 1.00 0.03 1.00 0.04
Lane Grp Cap(c), veh/h 364 0 0 351 0 0 366 1036 1085 687 1055 1103
V/C Ratio(X) 0.08 0.00 0.00 0.53 0.00 0.00 0.04 0.25 0.25 0.04 0.51 0.51
Avail Cap(c_a), veh/h 574 0 0 547 0 0 483 1036 1085 784 1055 1103
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 2.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 21.4 0.0 0.0 24.1 0.0 0.0 5.5 0.0 0.0 4.6 7.1 7.1
Incr Delay (d2), s/veh 0.1 0.0 0.0 1.2 0.0 0.0 0.0 0.6 0.5 0.0 1.8 1.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.3 0.0 0.0 2.5 0.0 0.0 0.1 0.2 0.2 0.1 3.5 3.7
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 21.5 0.0 0.0 25.3 0.0 0.0 5.6 0.6 0.5 4.6 8.9 8.8
LnGrp LOS C A A C A A A A A A A A
Approach Vol, veh/h 30 186 538 1135
Approach Delay, s/veh 21.5 25.3 0.7 8.8
Approach LOS C C A A

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 6.3 39.5 14.2 5.7 40.1 14.2
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 5.1 23.3 18.1 5.1 23.3 18.1
Max Q Clear Time (g_c+I1), s 2.4 2.0 2.9 2.2 12.7 9.4
Green Ext Time (p_c), s 0.0 3.1 0.1 0.0 5.3 0.6

Intersection Summary
HCM 6th Ctrl Delay 8.3
HCM 6th LOS A



2045 Long Range Total AM Peak Hour Kellar Engineering
9: York St & Access #3 05/17/2023

HCM 6th TWSC Synchro 11 Report
Sean Kellar, PE, PTOE

Intersection
Int Delay, s/veh 0

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 0 7 488 14 0 1276
Future Vol, veh/h 0 7 488 14 0 1276
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 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 8 530 15 0 1387
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All - 273 0 0 - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - 6.94 - - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - 3.32 - - - -
Pot Cap-1 Maneuver 0 725 - - 0 -
          Stage 1 0 - - - 0 -
          Stage 2 0 - - - 0 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - 725 - - - -
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 NBT NBRWBLn1 SBT
Capacity (veh/h) - - 725 -
HCM Lane V/C Ratio - - 0.01 -
HCM Control Delay (s) - - 10 -
HCM Lane LOS - - B -
HCM 95th %tile Q(veh) - - 0 -



2045 Long Range Total AM Peak Hour Kellar Engineering
11: York St & Access #2 05/17/2023

HCM 6th TWSC Synchro 11 Report
Sean Kellar, PE, PTOE

Intersection
Int Delay, s/veh 0

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 0 7 659 77 0 1276
Future Vol, veh/h 0 7 659 77 0 1276
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 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 8 716 84 0 1387
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All - 400 0 0 - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - 6.94 - - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - 3.32 - - - -
Pot Cap-1 Maneuver 0 600 - - 0 -
          Stage 1 0 - - - 0 -
          Stage 2 0 - - - 0 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - 600 - - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

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

Minor Lane/Major Mvmt NBT NBRWBLn1 SBT
Capacity (veh/h) - - 600 -
HCM Lane V/C Ratio - - 0.013 -
HCM Control Delay (s) - - 11.1 -
HCM Lane LOS - - B -
HCM 95th %tile Q(veh) - - 0 -



2045 Long Range Total AM Peak Hour Kellar Engineering
13: Access #4 & 74th Ave 05/17/2023

HCM 6th TWSC Synchro 11 Report
Sean Kellar, PE, PTOE

Intersection
Int Delay, s/veh 7.6

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 11 20 0 10 161 0
Future Vol, veh/h 11 20 0 10 161 0
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 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 12 22 0 11 175 0
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 34 0 34 23
          Stage 1 - - - - 23 -
          Stage 2 - - - - 11 -
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 - - 1578 - 979 1054
          Stage 1 - - - - 1000 -
          Stage 2 - - - - 1012 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1578 - 979 1054
Mov Cap-2 Maneuver - - - - 979 -
          Stage 1 - - - - 1000 -
          Stage 2 - - - - 1012 -
 

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

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 979 - - 1578 -
HCM Lane V/C Ratio 0.179 - - - -
HCM Control Delay (s) 9.5 - - 0 -
HCM Lane LOS A - - A -
HCM 95th %tile Q(veh) 0.6 - - 0 -



2045 Long Range Total AM Peak Hour Kellar Engineering
15: Hwy 224 & Access #1 05/17/2023

HCM 6th TWSC Synchro 11 Report
Sean Kellar, PE, PTOE

Intersection
Int Delay, s/veh 2.4

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 0 709 1227 130 0 115
Future Vol, veh/h 0 709 1227 130 0 115
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 - 0
Veh in Median Storage, # - 0 0 - 0 -
Grade, % - 0 0 - 0 -
Peak Hour Factor 95 95 95 95 95 97
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 746 1292 137 0 119
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All - 0 - 0 - 1292
          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 - - - 0 199
          Stage 1 0 - - - 0 -
          Stage 2 0 - - - 0 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - - - - 199
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB SB
HCM Control Delay, s 0 0 46.7
HCM LOS E
 

Minor Lane/Major Mvmt EBT WBT WBR SBLn1
Capacity (veh/h) - - - 199
HCM Lane V/C Ratio - - - 0.596
HCM Control Delay (s) - - - 46.7
HCM Lane LOS - - - E
HCM 95th %tile Q(veh) - - - 3.3



2045 Long Range Total PM Peak Hour Kellar Engineering
3: York St & Hwy 224 05/17/2023

Timings Synchro 11 Report
Sean Kellar, PE, PTOE

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (vph) 387 840 355 135 924 342 270 726 290 153 320 160
Future Volume (vph) 387 840 355 135 924 342 270 726 290 153 320 160
Turn Type pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 7 4 3 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Detector Phase 7 4 4 3 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 9.5 22.5 22.5 9.5 22.5 22.5 9.5 22.5 22.5 9.5 22.5 22.5
Total Split (s) 24.2 43.5 43.5 14.7 34.0 34.0 16.4 30.2 30.2 11.6 25.4 25.4
Total Split (%) 24.2% 43.5% 43.5% 14.7% 34.0% 34.0% 16.4% 30.2% 30.2% 11.6% 25.4% 25.4%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None C-Max C-Max None C-Max C-Max
Act Effct Green (s) 53.7 40.2 40.2 38.5 29.5 29.5 37.3 25.7 25.7 28.0 20.9 20.9
Actuated g/C Ratio 0.54 0.40 0.40 0.38 0.30 0.30 0.37 0.26 0.26 0.28 0.21 0.21
v/c Ratio 0.96 0.62 0.45 0.47 0.93 0.57 0.75 0.84 0.50 0.81 0.46 0.34
Control Delay 63.1 26.4 5.5 18.7 50.7 14.8 37.7 45.0 8.6 54.4 36.9 4.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 63.1 26.4 5.5 18.7 50.7 14.8 37.7 45.0 8.6 54.4 36.9 4.0
LOS E C A B D B D D A D D A
Approach Delay 30.7 38.9 35.3 32.8
Approach LOS C D D C

Intersection Summary
Cycle Length: 100
Actuated Cycle Length: 100
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 80
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.96
Intersection Signal Delay: 34.5 Intersection LOS: C
Intersection Capacity Utilization 90.5% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     3: York St & Hwy 224



2045 Long Range Total PM Peak Hour Kellar Engineering
3: York St & Hwy 224 05/17/2023

HCM 6th Signalized Intersection Summary Synchro 11 Report
Sean Kellar, PE, PTOE

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 387 840 355 135 924 342 270 726 290 153 320 160
Future Volume (veh/h) 387 840 355 135 924 342 270 726 290 153 320 160
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 407 884 0 142 973 0 284 764 0 161 337 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 435 1469 342 1038 421 929 240 758
Arrive On Green 0.20 0.41 0.00 0.07 0.29 0.00 0.12 0.26 0.00 0.07 0.21 0.00
Sat Flow, veh/h 1781 3554 1585 1781 3554 1585 1781 3554 1585 1781 3554 1585
Grp Volume(v), veh/h 407 884 0 142 973 0 284 764 0 161 337 0
Grp Sat Flow(s),veh/h/ln 1781 1777 1585 1781 1777 1585 1781 1777 1585 1781 1777 1585
Q Serve(g_s), s 17.5 19.4 0.0 5.5 26.7 0.0 11.9 20.2 0.0 7.1 8.2 0.0
Cycle Q Clear(g_c), s 17.5 19.4 0.0 5.5 26.7 0.0 11.9 20.2 0.0 7.1 8.2 0.0
Prop In Lane 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Lane Grp Cap(c), veh/h 435 1469 342 1038 421 929 240 758
V/C Ratio(X) 0.94 0.60 0.42 0.94 0.68 0.82 0.67 0.44
Avail Cap(c_a), veh/h 437 1469 391 1048 421 929 240 758
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00
Uniform Delay (d), s/veh 27.0 22.9 0.0 22.2 34.5 0.0 26.0 34.7 0.0 29.7 34.2 0.0
Incr Delay (d2), s/veh 27.5 0.7 0.0 0.8 15.1 0.0 4.2 8.1 0.0 7.1 1.9 0.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 10.2 7.8 0.0 2.3 13.1 0.0 5.6 9.6 0.0 3.5 3.7 0.0
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 54.6 23.6 0.0 23.0 49.6 0.0 30.2 42.9 0.0 36.8 36.1 0.0
LnGrp LOS D C C D C D D D
Approach Vol, veh/h 1291 1115 1048 498
Approach Delay, s/veh 33.4 46.2 39.4 36.3
Approach LOS C D D D

Timer - Assigned Phs 1 2 3 4 5 6 7 8
Phs Duration (G+Y+Rc), s 11.6 30.6 11.9 45.8 16.4 25.8 24.1 33.7
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 7.1 25.7 10.2 39.0 11.9 20.9 19.7 29.5
Max Q Clear Time (g_c+I1), s 9.1 22.2 7.5 21.4 13.9 10.2 19.5 28.7
Green Ext Time (p_c), s 0.0 1.7 0.1 5.5 0.0 1.5 0.0 0.5

Intersection Summary
HCM 6th Ctrl Delay 39.0
HCM 6th LOS D

Notes
Unsignalized Delay for [NBR, EBR, WBR, SBR] is excluded from calculations of the approach delay and intersection delay.



2045 Long Range Total PM Peak Hour Kellar Engineering
6: York St & 74th Ave 05/17/2023

Timings Synchro 11 Report
Sean Kellar, PE, PTOE

Lane Group EBL EBT WBL WBT NBL NBT SBL SBT
Lane Configurations
Traffic Volume (vph) 19 0 159 9 10 1062 21 470
Future Volume (vph) 19 0 159 9 10 1062 21 470
Turn Type Perm NA Perm NA pm+pt NA pm+pt NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 8 8 5 2 1 6
Switch Phase
Minimum Initial (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Minimum Split (s) 22.5 22.5 22.5 22.5 9.5 22.5 9.5 22.5
Total Split (s) 22.5 22.5 22.5 22.5 9.5 28.0 9.5 28.0
Total Split (%) 37.5% 37.5% 37.5% 37.5% 15.8% 46.7% 15.8% 46.7%
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Recall Mode None None None None None C-Max None C-Max
Act Effct Green (s) 13.3 13.3 36.8 35.8 36.8 35.8
Actuated g/C Ratio 0.22 0.22 0.61 0.60 0.61 0.60
v/c Ratio 0.12 0.65 0.02 0.55 0.07 0.24
Control Delay 1.1 30.6 5.8 10.9 6.1 7.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 1.1 30.6 5.8 10.9 6.1 7.7
LOS A C A B A A
Approach Delay 1.1 30.6 10.9 7.6
Approach LOS A C B A

Intersection Summary
Cycle Length: 60
Actuated Cycle Length: 60
Offset: 0 (0%), Referenced to phase 2:NBTL and 6:SBTL, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.65
Intersection Signal Delay: 11.6 Intersection LOS: B
Intersection Capacity Utilization 53.2% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     6: York St & 74th Ave



2045 Long Range Total PM Peak Hour Kellar Engineering
6: York St & 74th Ave 05/17/2023

HCM 6th Signalized Intersection Summary Synchro 11 Report
Sean Kellar, PE, PTOE

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 19 0 26 159 9 6 10 1062 2 21 470 5
Future Volume (veh/h) 19 0 26 159 9 6 10 1062 2 21 470 5
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/ln 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870 1870
Adj Flow Rate, veh/h 21 0 28 173 10 7 11 1154 2 23 511 5
Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 175 30 160 333 13 9 615 2130 4 358 2156 21
Arrive On Green 0.16 0.00 0.16 0.16 0.16 0.16 0.01 0.59 0.59 0.03 0.60 0.60
Sat Flow, veh/h 548 185 978 1335 77 54 1781 3640 6 1781 3606 35
Grp Volume(v), veh/h 49 0 0 190 0 0 11 563 593 23 252 264
Grp Sat Flow(s),veh/h/ln 1712 0 0 1466 0 0 1781 1777 1869 1781 1777 1864
Q Serve(g_s), s 0.0 0.0 0.0 5.9 0.0 0.0 0.1 11.6 11.6 0.3 4.0 4.0
Cycle Q Clear(g_c), s 1.5 0.0 0.0 7.4 0.0 0.0 0.1 11.6 11.6 0.3 4.0 4.0
Prop In Lane 0.43 0.57 0.91 0.04 1.00 0.00 1.00 0.02
Lane Grp Cap(c), veh/h 365 0 0 354 0 0 615 1040 1094 358 1062 1114
V/C Ratio(X) 0.13 0.00 0.00 0.54 0.00 0.00 0.02 0.54 0.54 0.06 0.24 0.24
Avail Cap(c_a), veh/h 570 0 0 547 0 0 739 1040 1094 459 1062 1114
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 0.00 1.00 0.00 0.00 1.00 1.00 1.00 1.00 1.00 1.00
Uniform Delay (d), s/veh 21.6 0.0 0.0 23.9 0.0 0.0 4.9 7.6 7.6 5.7 5.7 5.7
Incr Delay (d2), s/veh 0.2 0.0 0.0 1.3 0.0 0.0 0.0 2.0 1.9 0.1 0.5 0.5
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 0.6 0.0 0.0 2.5 0.0 0.0 0.0 3.9 4.1 0.1 1.3 1.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 21.8 0.0 0.0 25.2 0.0 0.0 4.9 9.6 9.5 5.8 6.2 6.2
LnGrp LOS C A A C A A A A A A A A
Approach Vol, veh/h 49 190 1167 539
Approach Delay, s/veh 21.8 25.2 9.5 6.2
Approach LOS C C A A

Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 6.1 39.6 14.3 5.3 40.4 14.3
Change Period (Y+Rc), s 4.5 4.5 4.5 4.5 4.5 4.5
Max Green Setting (Gmax), s 5.0 23.5 18.0 5.0 23.5 18.0
Max Q Clear Time (g_c+I1), s 2.3 13.6 3.5 2.1 6.0 9.4
Green Ext Time (p_c), s 0.0 5.3 0.1 0.0 2.9 0.6

Intersection Summary
HCM 6th Ctrl Delay 10.4
HCM 6th LOS B



2045 Long Range Total PM Peak Hour Kellar Engineering
9: York St & Access #3 05/17/2023

HCM 6th TWSC Synchro 11 Report
Sean Kellar, PE, PTOE

Intersection
Int Delay, s/veh 0

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 0 6 1068 12 0 633
Future Vol, veh/h 0 6 1068 12 0 633
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 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 7 1161 13 0 688
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All - 587 0 0 - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - 6.94 - - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - 3.32 - - - -
Pot Cap-1 Maneuver 0 453 - - 0 -
          Stage 1 0 - - - 0 -
          Stage 2 0 - - - 0 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - 453 - - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

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

Minor Lane/Major Mvmt NBT NBRWBLn1 SBT
Capacity (veh/h) - - 453 -
HCM Lane V/C Ratio - - 0.014 -
HCM Control Delay (s) - - 13.1 -
HCM Lane LOS - - B -
HCM 95th %tile Q(veh) - - 0 -



2045 Long Range Total PM Peak Hour Kellar Engineering
11: York St & Access #2 05/17/2023

HCM 6th TWSC Synchro 11 Report
Sean Kellar, PE, PTOE

Intersection
Int Delay, s/veh 0

Movement WBL WBR NBT NBR SBL SBT
Lane Configurations
Traffic Vol, veh/h 0 6 1380 75 0 663
Future Vol, veh/h 0 6 1380 75 0 663
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 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 7 1500 82 0 721
 

Major/Minor Minor1 Major1 Major2
Conflicting Flow All - 791 0 0 - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
Critical Hdwy - 6.94 - - - -
Critical Hdwy Stg 1 - - - - - -
Critical Hdwy Stg 2 - - - - - -
Follow-up Hdwy - 3.32 - - - -
Pot Cap-1 Maneuver 0 332 - - 0 -
          Stage 1 0 - - - 0 -
          Stage 2 0 - - - 0 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - 332 - - - -
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach WB NB SB
HCM Control Delay, s 16.1 0 0
HCM LOS C
 

Minor Lane/Major Mvmt NBT NBRWBLn1 SBT
Capacity (veh/h) - - 332 -
HCM Lane V/C Ratio - - 0.02 -
HCM Control Delay (s) - - 16.1 -
HCM Lane LOS - - C -
HCM 95th %tile Q(veh) - - 0.1 -



2045 Long Range Total PM Peak Hour Kellar Engineering
13: Access #4 & 74th Ave 05/17/2023

HCM 6th TWSC Synchro 11 Report
Sean Kellar, PE, PTOE

Intersection
Int Delay, s/veh 7.5

Movement EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Vol, veh/h 4 19 0 17 157 0
Future Vol, veh/h 4 19 0 17 157 0
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 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 4 21 0 18 171 0
 

Major/Minor Major1 Major2 Minor1
Conflicting Flow All 0 0 25 0 33 15
          Stage 1 - - - - 15 -
          Stage 2 - - - - 18 -
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 - - 1589 - 980 1065
          Stage 1 - - - - 1008 -
          Stage 2 - - - - 1005 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1589 - 980 1065
Mov Cap-2 Maneuver - - - - 980 -
          Stage 1 - - - - 1008 -
          Stage 2 - - - - 1005 -
 

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

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT
Capacity (veh/h) 980 - - 1589 -
HCM Lane V/C Ratio 0.174 - - - -
HCM Control Delay (s) 9.4 - - 0 -
HCM Lane LOS A - - A -
HCM 95th %tile Q(veh) 0.6 - - 0 -



2045 Long Range Total PM Peak Hour Kellar Engineering
15: Hwy 224 & Access #1 05/17/2023

HCM 6th TWSC Synchro 11 Report
Sean Kellar, PE, PTOE

Intersection
Int Delay, s/veh 1.8

Movement EBL EBT WBT WBR SBL SBR
Lane Configurations
Traffic Vol, veh/h 0 1283 1205 130 0 116
Future Vol, veh/h 0 1283 1205 130 0 116
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 95 95 95 95 95 97
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 0 1351 1268 137 0 120
 

Major/Minor Major1 Major2 Minor2
Conflicting Flow All - 0 - 0 - 1268
          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 - - - 0 206
          Stage 1 0 - - - 0 -
          Stage 2 0 - - - 0 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - - - - 206
Mov Cap-2 Maneuver - - - - - -
          Stage 1 - - - - - -
          Stage 2 - - - - - -
 

Approach EB WB SB
HCM Control Delay, s 0 0 44.2
HCM LOS E
 

Minor Lane/Major Mvmt EBT WBT WBR SBLn1
Capacity (veh/h) - - - 206
HCM Lane V/C Ratio - - - 0.581
HCM Control Delay (s) - - - 44.2
HCM Lane LOS - - - E
HCM 95th %tile Q(veh) - - - 3.2



 
 
 
 

 
Sean Kellar, PE, PTOE 
Principal Engineer 

 

Education 
B.S., Civil Engineering, Arizona State 
University – Tempe, AZ 

Registration 
Colorado, Professional Engineer (PE) 
Wyoming, Professional Engineer (PE) 
Idaho, Professional Engineer (PE)  
Arizona, Professional Engineer (PE) 
Kansas, Professional Engineer (PE) 
Missouri, Professional Engineer (PE) 
Professional Traffic Operations Engineer 
(PTOE) 

Professional Memberships 
Institute of Transportation Engineers 
(ITE) 

Industry Tenure 
23 Years 

 
Sean’s wide range of 
expertise includes: 
transportation plan- 
ning, traffic modeling 
roadway design, bike 
and pedestrian facili- 
ties, traffic impact 
studies, traffic signal 
warrant analysis, parking studies, corridor planning 
and access management. Sean’s experience in both the 
private and public sectors; passion for safety and ex- 
cellence; and strong communication and collaboration 
skills can bring great value to any project. Prior to 
starting Kellar Engineering, Sean was employed at the 
Missouri Department of Transportation (MoDOT) as 
the District Traffic Engineer for the Kansas City 
District. Sean also worked for the City of Loveland, 
CO for over 10 years as a Senior Civil Engineer 
supervising a division of transportation/traffic 
engineers. While at the City of Loveland, Sean 
managed several capital improvement projects, 
presented several projects to the City Council and 
Planning Commission in public hearings, and managed 
the revisions to the City’s Street Standards. Sean is 
also proficient in Highway Capacity Software, 
Synchro, PT Vissim, Rodel, GIS, and AutoCAD. 

 
 

 
 

WORK EXPERIENCE: 
 
Kellar Engineering, Principal Engineer/President – January 2016 – Present 

Missouri Department of Transportation, District Traffic Engineer, Kansas City District – June 
2015 – January 2016 

City of Loveland, Colorado, Senior Civil Engineer, Public Works Department – February 2005 – 
June 2015 

Kirkham Michael Consulting Engineers, Project Manager - February 2004 – February 2005 

Dibble and Associates Consulting Engineers, Project Engineer – August 1999 – February 2004 
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