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Powell

— OHIO—

PLANNING AND ZONING COMMISSION (P&2)
ZONING MAP AMENDMENT APPLICATION

ALL ITEMS ON THIS APPLICATION MUST BE COMPLETED. Application Fee: $750.00*
Per Fee Ordinance 2019-49

Applicant: Redwood USA, LLC

Address/City/State/Zip: 7007 East Pleasant Valley Road, Independence, OH 44131

Email Address: Jim@jimfreyadvisor.com
614-206-1123 Cell Phone No: 614-206-1123

Phone No: Fax No:

Property Owner: Breagha Plana ll, LLC

Address/City/State/zip: - O- Box 245, Powell, OH 43065

Email Address: Ste€l@gfschemicals.com

Phone No:  740-881-5440, ext. 118 . prone No: 014-975-0300 FaxNo. 740-881-9309

Architect/Designer for Applicant: Mann Parsons Gray Architects, Inc.

Address/City/State/Zip: 3660 Embassy Parkway, Fairlawn, OH 44333

Email Address: JAMes@mpg-architects.com

Phone No: _330-666-5770 Cell Phone No: Fax No:

Property Address: 3041 Home Road and ___ Home Road, Powell, Ohio 43065

Lot Number/Subdivision: 1/ Existing Use: vacant/industrial Proposed Use: 7'anned Commercial (Vixed Use)
Pl PC

Zoning Map Change Request (attach necessary documents): From District to District in order to develop:

1) in 34.8+/- acres in City of Powell, apartments, regional detention and open space, and 2) in 35+/-
acres in Liberty Township, apartments and commercial, including skilled nursing facility, assisted
living, and general offices.

Checklist:

O Zoning Map Amendment requirements set forth in Section 1131.04

O Attach a list of contiguous property owners as well as directly across the street from and within 250 feet of property

O Attach 5 copies of a vicinity map

O 1 digital copy (CD, USB, Email) of the complete application packet.

O Attach statement of compatibility of proposed zoning and use with adjacent properties and comprehensive plan

O Attach the required fee - $750.00*

*Does not include transcript cost, which actual cost incurred.

O Post a public notice sign at least (10) days prior to a public hearing or public meeting, pursuant to ordinance 1107.035

Public notice sign details found here.

(See Over)
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| agree to grant the City Staff, the Commission, Board or Council considering this application access to the property that is the subject of this application
for the purposes of reviewing this application and posting public notice for this application.

Signature oprplica/é' ﬂ_)‘j’ﬁ Date: QAZ@QA

Offie€ Use Office Use

Type/Date:

Base Fee: $750.00

Prepared by:

Reviewed by:

Received PAYOR:

RECIEPT #

City of Powell - 47 Hall Street - Powell, Ohio 43065 - (614) 885-5380 - (614) 885-5339 fax- www.cityofpowell.us
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. The Property provides the City with a growth corridor to the north that the City would not
otherwise have; and
D. Landowner is in a contractual relationship with Developer, which would prefer to
purchase, rezone, and develop the entire Property within the City; and
E. The Township Parcels would benefit from certain City services, including in particular
police protection; and
F. Landowner and Developer desire formal rezoning of both the Powell Parcels and
Township Parcels as part of an overall development plan for the entire Property (“Property
Development Plan”, defined in greater detail below), and will refile an annexation petition for
the Township Parcels concurrently with filing the Property Development Plan with the City; and
G. The City is capable of providing and hereby agrees to offer its municipal services to the
Township Parcels if the Landowner annexes the Township Parcels into the City; and
H. The Parties agree that it is in their mutual interest to enter into this Agreement for the
annexation, rezoning and development of the Powell Parcels and Township Parcels as part of an
overall Property Development Plan, and that the Landowner can seek detachment under Ohio
Revised Code ("ORC™) Section 709.38 if the City does not grant the requested rezoning.
L. The Olentangy Local School District Board of Education has entered into an access
agreement with the Developer, complete with an approved form of easement for recording.
Exhibit B.

NOW THEREFORE, in consideration of the covenants and agreements contained herein,

including the background recitals from above, the Parties covenant and agree as follows:

T






B. City Service Resolution. Pursuant to and in accordance with the ORC, the City
agrees to enact, prior to twenty (20) days after the date of filing the annexation petition(s) with
the Commissioners, the appropriate Service Resolution stating the services that will be provided
to the Township Parcels upon annexation. The Service Resolution, once adopted, shall be
immediately certified and filed with the Clerk of the Commissioners.

C. Development Considerations. The Powell Parcels are currently zoned under the

City zoning ordinance for industrial uses. The intended use of the entire Property (including the
Township Parcels) by the Landowner and Developer is that of a Planned Commercial District
{PC) under the Powell Zoning Ordinance to include a multifamily rental community and an
assisted living facility, skilled nursing facility, memory care facility, medical or medical related
offices, professional offices, general offices, and/or similar facility, which may be referred to
elsewhere in this document as the Property Development Plan. Landowner and Developer
propose the Property Development Plan for the Powell Parcels and Township Parcels attached
hereto as Exhibit C, that includes, but is not limited to, three hundred thirty-one (331) multi-
family dwelling units and a density of 5.71+ dwelling units per acre and incorporated herein by
reference, together with an assisted living facility, skilled nursing facility, memory care facility,
medical or medical related offices, professional offices, general offices, and/or similar facility on
approximately twelve (12) acres.

Upon filing of an application to rezone the Property under the Powell Zoning Code,
Council intends to enact legislation formally referring such application to the Powell Planning
and Zoning Commission for its review and consideration in accordance with the applicable
provisions of the Codified Ordinances. Such review and consideration shall occur during the

pendency of the annexation process. The City’s planning staff and administration agree that, if



the rezoning application and accompanying preliminary development plan is generally consistent
with Exhibit C attached hereto, and with three hundred thirty-one (331) multi-family dwelling
units and a density of 571t dwelling units per acre and incorporated herein by reference,
together with an approximately twelve (12) acre assisted living facility, skilled nursing facility,
memory care facility, medical or medical related offices, professional offices, general offices,
and/or similar facility, as described above, City staff and administration will professionally
review and timely process the application to rezone both the Township Parcels and Powell
Parcels to a Planned Commercial (PC) Zoning District, with the aforementioned uses as
permitted uses.

After the annexation petition has been approved by the Commissioners, a copy of the
record is filed with the Clerk of the City and laid before Council, the City understands it has one
hundred twenty (120) days to accept the annexation (ORC Section 709.04).

At the request of the Landowner or the Developer, the City agrees to delay acceptance of
the annexation until legislative approval of the rezoning of both the Township Parcels and
Powell Parcels can be accomplished contemporaneously with the acceptance of the re-filed
annexation. If, for some reason, the rezoning ordinance cannot be approved in a form or
substance acceptable to Developer andior the Landowner, the City agrees, at the request of
Developer and/or the Landowner, in the sole and absolute discretion of either the Developer or
Landowner, to permit the Landowner to withdraw the petition to annex the Township Parcels to
the City and/or to forbear from acceptance of the annexation by allowing the 120-day period to
expire, thus effectively rejecting the annexation of the Township Parcels.

If the City’s acceptance and approval of the annexation (after the City’s initial passage of

a service ordinance) occurs prior to or other than concurrently with the legislative approval of the



rezoning, and the rezoning is subsequently not approved in accordance with Exhibit C, or
consistent with three hundred thirty-one (331) multi-family dwelling units and a density of 5.711
dwelling units per acre and incorporated herein by reference, together with approximately twelve
(12) acres of assisted living facility, skilled nursing facility, memory care facility, medical or
medical related offices, professional offices, general offices, and/or similar facility, as described
above (or as it may be modified acceptably to Developer), or is referred to a vote of the
clectorate, or a building, utility, or any access moratorium is enacted which would limit
Landowner’s use of the Township Parcels, or similar action is taken by the City, Delaware
County, Liberty Township, or any other property owner that creates a lack of services to the
Property, or if all govemnmental approvals, including but not limited to Federal, State of Ohio,
Delaware County, and City government engineering approvals are not finalized within sixty (60)
days after Council’s acceptance of a Property Development Plan substantially similar to
Exhibit C and consistent with the density described above, or Developer is unable to close on the
Property with the Landowner, or Developer is unable to receive a construction loan, the City
agrees, at the request of the Developer and/or the Landowner, in the sole and absolute discretion
of either the Developer or Landowner: (i) to reconsider the ordinance accepting the annexation,
and to rescind, repeal and reject the annexation approval within fourteen (14) days of any of the
above described events occurring, and receipt of the request of Developer; and/or (ii) to detach
the Township Parcels from the City and not oppose any owner’s petition to detach its part of the
Township Parcels from the City, as permitted under ORC Section 709.38.

D. Approval and Permit Regulation.

) Compliance Statement. Nothing in this Agreement shall exempt the

parties hereto from the zoning, development plan and subdivision platting processes of



City. The execution and delivery of this Agreement shall not serve as a variance of the
zoning, development plan and platting process mandated by the Codified Ordinances and
the Subdivision Regulations of City, but will serve as a preliminary understanding and
guide for the proposed zoning and development of the Property.

(ii)  Council Action. The obligations of and agreements by the City contained
herein shall be effective and enforceable upon, and subject to, the approval of all
necessary legislation and‘or motions by Council. It is acknowledged that the initial
legislation approving this Agreement is merely the first in a series of legislative acts
implementing this Agreement (a “Council Action”). All subsequent Council Actions
implementing this Agreement shall be considered to be in furtherance of this Council

Action.

(iii)  Permits. Developer will obtain all necessary permits from all levels of

government to allow Developer to build and develop the Powell Parcels (and eventually
the entire Property) consistent with its intended use.

(iv)  Replatting and Other. City will cooperate with Developer to cause the
Powell Parcels to be replatted from the currently effective plat, if any, to permit the
development of the Powell Parcels generally in accordance with Exhibit C. The City
agrees to allow the stormwater management for the Property to be designed to Delaware
County Engineer’s Office regulations of 100-year post-development peak discharge
released at the 2-year predevelopment peak discharge rate. All other stormwater design
regulations (excepting that of the stormwater release rate as described above) as set forth

in Chapter 1111.05 of the Codified Ordinances for private storm sewers shall govern.

=l



Stormwater post-construction management BMPs shall be designed in accordance with

the current Ohio EPA General Construction Permit.

E. Tax Increment Financing. The Parties agree that City may hereafter

determine to:

) create one or more tax increment financing areas (“TIF Area” or “TIF
Areas”), which areas may include the Property,

(i) declare that the Improvement (as defined in Chio Revised Code 5709.40)
is a public purpose and that a certain portion of that Improvement be declared exempt
from taxation for a certain period of time; and

(iii) provide for owner(s) of the Property, and any successors and assigns, to
make service payment in lieu of taxes (the “TIF Pilots”) with respect to the real property
included within a given TIF Area, which area may include the Property.

A list of the TIF Areas, together with their commencement and duration,
contemplated by and among the City, Landowner and Developer is attached hereto as
Exhibit D.

A list of the Improvements contemplated by and among the City, Landowner and
Developer is attached hereto as Exhibit E.

Landowner and Developer each agree that if City determines to create one or
more TIF Area on the Property, then each such Party shall consent to and agree to
reasonably cooperate with City to create such a TIF Area on the Property. The Parties
further agree that if one or more TIF Area is created, then the revenues received by the
City from the TIF Pilots (the “7/F Revenues™) shall be used by the City to pay the costs

of public infrastructure improvements which shall hereafter be designated by the City in



its sole discretion as benefitting the TIF Area and for any other lawful purpose (which

may include payments to the applicable school districts). The Parties agree that unless

otherwise agreed to in writing by City, no City monies (other than TIF Revenues as may

be used as described above) shall be required to be used to pay the costs of any public

infrastructure improvements required to be constructed/installed to serve the Property.
Section 2. Miscellancous

A. Intent of Parties. This Agreement shall be binding upon the Parties and their
respective successors and’or assigns, and by execution hereof, all Parties represent that they are

duly authorized to sign it. By passage of Ordinance No. on , the City

authorized the execution of this Agreement.

B. Cancellation or Termination. This Agreement may be cancelled or otherwise

terminated by mutual written agreement of the Parties or pursuant to the terms of this Agreement
as to conflict in law, impracticality and/or acts of God.

C. Remedies. Except as otherwise limited by Chapter 2744 of the Ohio Revised
Code as to action for or against the City, the Parties shall be afforded and do possess the right to
seek every remedy available at law or in equity provided for under the laws of the State of Ohio
as pertains to the terms and conditions, duties, obligations, privileges and rights of this
Agreement and the enforcement thereof.

D. Enforcement. Unless this Agreement is cancelled or otherwise terminated, this
Agreement will be enforceable against any party hereto per the laws, ordinances, resolutions,
regulations or policies in effect at the time of the execution of this Agreement.

F. Assignment of Agreement. Developer may assign this Agreement, or any part

thereof or any duty, obligation, privilege or right granted under this Agreement to any newly

9



formed entity of which Developer is a member, Developer’s members are members, or to any
affiliated entity of which Developer is a member or Developer’s members are members.

G. Relative Rights. The rights and obligations of the Parties shall be subject to the
terms and conditions hercof, and will inure to the benefit of, and be binding on, the respective

successors and assigns.

H. Entire Agreement; Merger Clause; Statement of Incorporation. It is agreed

that the Agreement merges all of the oral negotiations, representations, discussions and
understandings between the Parties, their legal counsel, agents or representatives. This
Agreement contains the entire agreement of the Parties with respect to its subject matter. All
documents related to this Agreement and/or attached hereto as exhibits or addendums shall be
incorporated into this Agreement by reference as if fully set out at length herein.

L. Severability. If any clause, sentence, paragraph or part of this Agreement shall,
for any reason, be adjudged by any court of competent jurisdiction to be invalid, such judgment
shall not affect, impair, or invalidate the remainder of this Agreement and the remainder of said
Agreement shall continue in full force or effect.

J. Cooperation. The City will cooperate with Landowner to obtain any required
and‘or necessary permit from any government or governmental agency not a party to this

Agreement.

K. Modifications or Amendment of Agreement. No modifications, amendments,

alterations or additions shall be made to this Agreement except in a writing signed by all Parties

hereto.

10



L. Recitals. The Parties acknowledge and agree that the facts and circumstances as
described in the Background hereto are an integral part of this Agreement and as such are
incorporated herein by reference.

M.  Executed Counterparts. This Agreement may be executed in several
counterparts, each of which shall be regarded as an original and all of which shall constitute but
one and the same agreement. It shall not be necessary in proving this Agreement to produce or
account for more than one of those counterparts.

N. Captions. The captions and headings in this Agreement are for convenience only
and in no way define, limit or describe the scope or intent of any provisions or sections of this

Agreement.

0. Survival of Representations and Warranties. All representations and

warranties of Landowner, Developer, and the City in this Agreement shall survive the execution
and delivery of this Agreement.

P. Effective Date. This Agreement shall be effective when signed by all the Parties.

Q. Time. Time shall be of the essence in doing and performing all things to be done
under the terms of this Agreement.

IN WITNESS WHEREOF, the Parties have caused this Agreement to be executed by

their duly authorized representatives this day of , 2020.

CITY OF POWELL, OHIO

By:

Printed: Andrew White

Title: City Manager




LANDOWNER
BREAGHA PLANA 1L, LLC

By:

J. Steel Hutchinson, Member

DEVELOPER
ReDwoOD USA LLC, AN OHIO
LIMITED LIABILITY CORPORATION

By, .
David Conwill, Authorized Member



INDEX OF EXHIBITS

Depiction of the Property (70.069 Acres)
Description of Township Parcels (to be annexed)

Access Agreement with Olentangy Local School District

Development Plan
TIF Areas

List of Improvements
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Afler Olentangy’s delivery of the Casement to a mutnally salected S5Crow agent, Redwood
shall build a tota} of four (4) dugouts at two ball diamonds (whether baseball or sufiball)
designated by Olentanzy and at & time mulually agreeable to hoth Olentangy ang Redwood,
but in no evenl shall Redwood be required to commence construction of the dugouts hefore
Redwood has commenced construction of the first phase or phase | ofits intendad development
and vertical construction of the Breagha Property. When it builds the dugouts, Redwood and
its agents, employees and contractors will consuli with Olentangy to easure that the dugouls
satisty all applicable lsgal requirements, Redwood shull use al| commercially reasonable
efforis to minimize interference with Olentangy’s use of its premises during its construction of
the dugouts. Redwood shall use its best efforis to protect trees and minimize any dawags to
Olentangy’s premises. As §00n as practicable afier building the dugouts, Redwood shall ai its
own cost, remedy any damage ocemring on Olemtangy’s premises. Specifically, Redwood
shall, ai its sole Expense, restore the premises to jts prior existing condition. This shall include -
withowt limitation retuming the premises to its former grade and condition, restoring any trees,
landscaping, dri veways or pedestrian paths o a condition substantial] ¥ equal o the condition
existing prior to building the dugouts. Redwood ulso shall maintain an ingwance policy
covering its work to build the dugouts, and it shall name Olentangy as an additional insured ap
its policy, In colering this Agreentent, Redwood donaies the dugouts to Olentangy and the
Olentangy aceepls this donalion without need fop further aclion by the Board of Ciducation.
Ones Redwood has completed the four (4) dugouts at both hall diamonds 1
reasonable satisfaction and the dugouls have been unconditionally ¢
occuipancy by any and all jwisdictional state and/oy local building inspection authorities, within
ten (10) days of writien noiice by eilher Olentangy or Redwood of sajd governmental approval,
the escrow agent shall either file the easement with the Delaware County Recorder or deliver
il to Redwood for revording. Redwood shall pay all recarding costs,

o Olentangy’s
prroved for vse gud

I Redwood does not satisfy the conditions st forth in sections 2 through 4 of this Agreement
within twelve (] 2y months after it recaives zoning approval and closes on the Breagha Property,

this Agreement (inchdling the escrowed sasement referenced hersin) shall be null ang void in
its entirsty.

As of the date of this Agreement, the name and contact information of Olentangy’s Direcior of
Business Management and Facilities is:

Jeff Gordon

Director, Business Manageinent and Facilitios
Olentangy Local Schaol Distriel

7840 Graphics Way

Lewis Center, OH 43035

Phane: (740) 657-4025

Email: (740) 657-4025

Separately from the dugouts in seetion 3 above, and subject 1o ( Mentangy?

s wrillen consent,
Redwood may complete improvements in the case

ment area concurrent with iis developmani

P















set on the right-of-way line of the Chesapeake and Ohio Raj Iroad; thence North 2 degrees 09° Bast
along the said East right-of-way line, 1335.20 fest to 2 railroad spike set on the centerline of County
Road No. 124, passing over an iron pipeat 1305.20 feet; thence South 87 degrees 40° East along the
centerline of County Road No, 124, 817.53 feet to the point of beginning, containing 25.00 acres of
land, be the same more or less, but subject to all legal highways.

Pareel IV

Situated in the State of Ohio, County of Delaware, City of Powell, Iocated in Farm Lat 1, Section 2,
Township 3 Nosth, Range 19 West, United States Military Lands, and being part of a 40,636 acre
tract conveyed 1o M/l Homes of Ceniral Ohio LLC, a5 recorded in Official Record Volume 428,
Page 1362, Delawars County Recorder’s Office, and being more particularly deseribed as follows:

Beginning, for reference, at a railioad spike found at the int

Road (T.R. 122) with the east line of the CSX Transportation,
said 40.636 acre tract:

thence North 10°53° 41 West 748.16 feet, along the wester]
line of the CSX Transportation, Inc., to an iron pin found;

thence North 08° 35° 08" West 1 154.01 feei along the westerly lins of said 40.636 acre tract and east

line of the C8¥ Transportation, fuc., to an iron pin set marking the PRINCIPAL PLACE OF
BEGINNING of the herein described tract;

thence continuing North 08° 35° 08 West 387.06 feet, along the wasierly line of said 40.636 acre
tract and east ling of the CSX Transportation, Inc., 10 an iron pin found,;

thence North 04° 13° 20” West 782.01 feet, along the westerly line of'said 40.63
line of the CSX Transporlation, Inc., to an iron pin found;

thenca North 35° 19* 13” East 36.89 feet, along the ivasteﬂy line of said 40.636 acre tract and east
line of the C8X Transportation, Inc., to an iron pin found;

ersection of centerline of Rutherford
Inc., marking the southwest corner of

¥ line of said 40.636 acre tract and east

6 acre lract and east

thence North 23° 58° 01” East 95.02 feet, along the westerly line of said 40.636 acre tract and east -
line of the 08X Transportation, Inc., to an iron pin found;

thence Notth 02° 03° 16" East 195.0¢6 feet, along the westerly line of said 40.636 acre tract and east
line of the CSX Transportation, Inc., to an iron pin found marking the northwest corner of said
40.636 acre tract and southwest comer of a 22.61 acrs tract (Parcel IT) conveyed to G. Frederick
Smith Chemical Company, as recorded in Dead Book 420, Pags 32:

thence South 86° 24’ 15” Bast 708.91 feet, along the north line of said 40.636 acre tract and south
line of said 22.61 acre tract, to an iron pin found in the east line of Farm Lot 1 and west line of 3
25.248 acre tract (Parcel 1) conveyed to G. Frederick Smith Chemical Company, recorded in Deed
Book 420, Page 32, marking the northeast comer of said 40.636 acre tract 2nd southeast corner of
said 22.61 acte tract;

thence South 04° 15° 04

West 973.92 feel, along the east line of s2id 40,636 acre tract and Farm Lot
1 and west line of said 2

5.248 acre tract and a 51.3172 acre tract conveyed to Board of Trustees

{00063624-2)






























D. TIF Areas

. There will be approximately twelve (12) acres, closest to Home Road except for the
private north-south road along the east portion of the Property, for assisted living facility,
skilled nursing facility, memory care facility, medical or medical related offices,
professional offices, general offices, and’or similar facility (the “Commercial Area”).

. The balance of the Property will be multi-family/apartments, which the Developer
currently plans to develop over three (3) phases.

. The first TIF Area will include the Commercial Area and Phases 1 and 2 of the multi-
family/apartments, a total of 175 apartments (“TIF 1™).

. The second TIF Area will be comprised of Phase 3 of the multi-family/apartments, 156
apartments (“TIF 2™).

. Each TIF Area shall be exempt from taxation for a period commencing with respect to
each TIF Area in the earlier of (i) the first tax year for which Improvements of at least
$5,000,000 in assessed value (e.g., 35% of true value) resulting from the completion of
construction of new structure(s) on that TIF Area first appears on the tax list and
duplicate of real and public utility property, or (ii) tax year 2022 as to TIF Area 1, and tax
year 2027 as to TIF Area 2 (the earlier of (i) or (ii) being the "Commencement Date"),
and ending on the earlier of the end of the ninth year after the year of such
Commencement Date or the date on which the City can no longer require service
payments in lieu of taxes (PILOTS), all in accordance with and as provided in the Ohio
Revised Code as to tax increment financing, the Resolution and the TIF Agreement (the

"TIF Exemption" and each tax year a Parcel is exempt pursuant to the Resolution an

"Exemption Year").

18
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STATEMENT OF COMPATIBILITY

The Property

The property, of 70+ acres, is long and narrow, over 4,000 feet in north-south depth. It is
arguably the most isolated tract in (or to be in) the City.

The property is bounded on its entire west boundary, of over 4,000 feet, by the railroad
tracks, which are elevated above the level of the property and totally screen it from the uses on the
west side of the railroad tracks except for a Del-Co water tank. The property’s east boundary, of
over 4,000 feet, is bounded, north to south, by a 150-200 foot deep % acre residential lot, Liberty
Park, a 25-acre wooded tract owned by Liberty Township, the Liberty/Powell YMCA tract owned
by Liberty Township which has no structures within 700+ feet of the property, an Olentangy Local
School District Middle School (the proposed secondary access road to the property would be over
700 feet from the west end of the parking lot). The south end of the property, with 5+ acres of
wooded wetlands which will remain as is, has to its immediate south 12 acres of similar wooded
wetlands owned by the City. The north boundary, the only road frontage, is the right-of-way line
of Home Road, which road is elevated above the level of the property due to the overpass over the
railroad tracks, effectively buffering, except for the Del-Co water tank, the uses on the north side
of Home Road, which are the Korthals landscaping property, the vacant former Trucco excavating
property and the Del-Co water tank.

All of the streets on the property will be private with the only regular access point being
from Home Road on the northeast corner of the property, which further isolates the property.

The isolation of the property makes compatibility with adjacent properties essentially a
non-factor.

The Comprehensive Plan

The Comprehensive Plan is consistent with/based upon the current zoning of the 34+ acres
currently in the City, which zoning is Planned Industrial with a development plan of 30+ lots for
small office warehouses. The fact that in the 16+ years since the 34+ acres currently in the City
was zoned Planned Commercial and the 35+ acres to be annexed from Liberty Township remained
zoned Industrial, that there was absolutely no development of the properties establishes that there
is simply not a market for the property as it is zoned and has been zoned.

The Comprehensive Plan viewed the property as an employment center, for the purpose of
generating income tax. The Fiscal Impact Report establishes that the mixed use proposed in the
Pre-Annexation Agreement and the Development Plan has a positive fiscal impact several times
greater than if the property could be developed (which it hasn’t been able to be in over 15 years)
as Planned Industrial.

Exhibit G



PRELIMINARY DEVELOPMENT PLAN & TEXT
TO CITY OF POWELL, OHIO

BREAGHA PLANA II, LLC TRACTS
CITY OF POWELL AND LIBERTY TOWNSHIP
DELAWARE COUNTY, OHIO
(3041 Home Road, Powell, Ohio 43065)

Submitted by: Applicant
Redwood USA, LLC
7007 East Pleasant Valley Road
Independence, OH 44131

Prepared by:
Real Estate Advisor: Jim Frey Real Estate Advisor, LLC
James Frey
5311 Gillen Way, Westerville, Ohio 43082
614-206-1123
Land Planning/Landscape Architecture: POD Design
Todd Foley
100 Northwoods Boulevard, Suite A, Columbus, Ohio 43235
614-255-3399
Engineer: American StructurePoint
Shawn Goodwin
2550 Corporate Exchange Drive, Suite 300, Columbus, Ohio 43231
614-901-2235
Architect: Mann Parsons Gray Architects, Inc.
James Keys
3660 Embassy Parkway, Fairlawn, Ohio 44333
330-666-5770
Attorney: Manos, Martin & Pergram Co., LPA
Stephen D. Martin
50 North Sandusky Street, Delaware, Ohio 43015
740-363-1313

Submittal Date:
February 19, 2021



Revised 1/7/2020

Powell

—OHIO—

PLANNING AND ZONING COMMISSION (P&Z2)
PRELIMINARY DEVELOPMENT PLAN APPLICATION

ALL ITEMS ON THIS APPLICATION MUST BE COMPLETED. Application Fee: $500.00 + $100.00 per acre
Per Fee Ordinance 2019-49

Redwood USA, LLC
Address/City/State/zip: 007 East Pleasant Valley Road, Independence, OH 44131
Email Address: JIM@jimfreyadvisor.com
Phone No: 614-206-1123

Applicant:

614-206-1123

Cell Phone No: Fax No:
Property owner: Breéagha Plana ll, LLC
Address/City/State/Zip: P. O. Box 245, Powell, OH 43065
Email Address: Ste€l@gfschemicals.com
Phone No:  740-881-5440, ext. 118 i prone no: ©14-975-0300 FaxNo: 740-881-9309

Architect/Designer for Applicant: POD DeSign' Todd FOIey

Address/City/state/zip: 100 Northwoods Boulevard, Suite A, Columbus, OH 43235
Email Address: Lfoley@poddesign.net

Phone No: 614-360-3055 Cell Phone No:

3041 Home Road and Home Road, Powell, OH 43065
n/a

Fax No:

Property Address:

Lot Number/Subdivision: Existing Use: vacant/industrial Proposed Use: Planned Gommarclal (Mixed Use)

Reason for Administrative Review (attach necessary documents):

see attached Preliminary Plan and Text

Checklist:

[ Preliminary Plan requirements set forth in Section 1143.11(c).

O Provide any other information that maybe useful to the Planning and Zoning Commission or City Staff in the space
below or attach additional pages.

O 5 copies of all drawings, text, any other items, and application.

O 1 digital copy (CD, USB, Email) of the complete application packet.

O Attach the required fee - $500.00 + $100.00 per acre.

O Post a public notice sign at least (10) days prior to a public hearing or public meeting, pursuant to ordinance 1107.035

Public notice sign details found here.

(SEE OVER)

PLANING AND ZONING PRELIMINARY DEVELOPMENT Page 1 of 2



I agree to grant the City Staff, the Commission, Board or Council consi

for the purposes of reviewing this a

Signature of Applicant:

ion and pos

notice for this application.

Office Use

Received

ering this application access to the property that is the subject of this application

Date: -2/ /7 / 202/

Office Use
Type/Date:
Base Fee:
Per Acre:
Total:
Prepared by:
Reviewed by:
PAYOR:

RECIEPT #

$500.00

$100.00X_( ] =

City of Powell - 47 Hall Street - Powell, Ohio 43065 - (614) 885-5380 - (614) 885-5339 fax- www.cityofpowell.us

PLANING AND ZONING

PRELIMINARY DEVELOPMENT
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Home Rd Planned
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Prelminary Development
Plan

City of Powell, Ohio
February 19, 2021
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Project Introduction

Redwood Living would like to bring our beautiful apartment homes to Powell.

Our combination of smart, single-story design, private attached garages, and
Redwood's signature features firmly place our apartment homes in a singular
category: the maintenance-free convenience of an apartment with a genuine feel
of home.

As Redwood’'s CEO Steve Kimmelman puts it, “We offer a condominium
atmosphere with the feel of a single-family home —and without association fees or
property taxes to worry about.”

Redwood's distinctive approach to apartment home development starts with
site selection. We choose communities like Powell because they offer a positive
atmosphere, beautiful surroundings, and an appreciation of the qualities that
Redwood provides, including energy efficiency.

Being good environmental stewards is a worthwhile goal in itself, but saving
money for our residents is also extremely important to us. Our commitment to
using specific materials and building processes means there are significant savings
for our residents, as documented by our score on the nationally-recognized HERS
index. According to this measure, Redwood apartment homes are 40-45% more
energy efficient than a home built to current building codes. We're designated
"Energy Star” as a result.

Redwood began more than twenty years ago with a simple goal: give people the
kind of apartment that they really wanted to call home. We listened carefully
to what people who lived in apartments had to say about what would simplify and
improve the quality of their living experience

We learned that people want a private attached garage, single-story convenience,
open floor plans, large kitchens, an extra full bathroom and plenty of closet space.
So that's what we provide.

We invite you to learn more about Redwood Living by visiting www.byRedwood.
com, and watching our YouTube channel; youtube.com/RedwoodLivingTV.

Home Rd Planned Commercial District Preliminary Development Plan







Redwood Communities:
Peace, Quiet & Comfort

Home Rd Planned Commercial District Preliminary Development Plan




Who is Redwood??

e Foundedin 1991

« Based in Cleveland, Ohio

e 12,000 Units; Owned and Managed

« Single story apartment developer

e 98% Leased Portfolio

e All communities are conventionally financed




Redwood Community Exteriors

e Attractive traditional architectural design

« Stone and shake siding accents

e Individual driveways to garages; no ribbon’ parking lots
« Upgraded ‘carriage-style’ garage doors

e Personal outdoor patios

Home Rd Planned Commercial District Preliminary Development Plan




Redwood Community Exteriors

e All communities use extensive landscaping

e Stone accents on buildings

o 2x6 Exterior walls, filled with R-19 batt insulation

« Varied color siding and shake accent panels

« Lifetime dimensional shingles

e Energy Star certified windows

« Individual driveways to garages, no ribbon parking lots
« Carriage style garage doors with windowed panels

» Personal outdoor patio spaces




Redwood Community Interiors

e No stairs, single-story design

« No one living above or below the apartment home
e Spacious living areas with open floor plan

« Large windows for abundant natural interior light
e 2 Dbedroom, 2 full bath, with a den space

o Walk-in closets and kitchen pantry

Home Rd Planned Commercial District Preliminary Development Plan




Redwood Community Interiors

« Vaulted ceilings, quality finishes, open floor plans with
waterproof LVT (Luxury Vinyl Tile)

« Energy efficiency certified throughout unit including high
efficiency furnace

e Granite countertops in kitchen and baths

o LED lighting throughout the home

e Every bedroom has a ceiling fan and walk in closet

o Full size washer and dryer connections

e Smoke-free apartments




Who are our Residents?

e Residents who want a single-story design

+ Residents who want private attached garages

e Those who want a ‘peace and quiet’ neighborhood

« Maintenance-free lifestyle

e Empty nesters

« Those who can afford $1,775 - $2,200 rent

« Our design and features generate long-term residents

Home Rd Planned Commercial District Preliminary Development Plan
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Why the Redwood Formula Works so Well?

« 24/7 On-site professional management

« Responsive to resident requests

« A unique neighborhood that sells ‘quiet and privacy’
o All single-story homes

« Private driveways to attached garages

e Private streets maintaned by Redwood

e Attached single family rated construction

o State-of-the-art interior amenities and floor plans
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Why Redwood is Good for Powell:

Appeals to older residents and empty nesters who want to stay in
the community but don't want to deal with maintenance issues
Provides a distinctive condo-like community emphasizing peace
and quiet

Will provide positive tax revenues to community with a minimal
impact to community services and public works (i.e. police, fire,
maintenance, etc.)

Additional revenue for local business

Minimal impact to public schools (5-10% of residents with school
age children)

Low traffic volumes relative to traditional single family home
developments

Home Rd Planned Commercial District Preliminary Development Plan
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2550 Corporate Exchange Drive, Suite 300
Columbus, Ohio 43231

TEL 614.901.2235

FAX 614.901.2236

www.structurepoint.com

MEMORANDUM

DATE: February 17, 2021

TO: City of Powell

FROM: Brian Johnson, El

RE: Home Road Planned Commercial District — Engineering Feasibility Memorandum

CC: Shawn Goodwin, PE; Ollie Damschroder

In addition to the Preliminary Development Plan (PDP) package submitted for the above referenced
project, this memorandum provides further clarification on utility service, access and traffic for the
project.

Sanitary Sewer

Gravity sanitary sewer service for the subject property is available from the existing 12” sanitary
sewer and manhole in the northwest corner of the Home Road/Shasta Trail intersection. A proposed
12” sanitary sewer extension along the north side of Home Road, then south into the property will be
provided with this project for sewer service. Per correspondence with the Delaware County Regional
Sewer District (DCRSD), the existing 12” sanitary sewer has the capacity to service the project and
proposed densities. See “Attachment A” for a sewer capacity letter dated February 2, 2021 from
DCRSD.

Water

Water service for the subject property will be provided by the existing 12” Del-Co watermain on the
north side of Home Road. A public watermain extension will be provided into the property, then split
into private systems to service the property. See “Attachment B” for a water capacity letter dated
February 15, 2021 from Del-Co Water.
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Home Road Access

A memorandum of understanding (MOU) to establish the scope of a Traffic Impact Study (TIS) was
approved by the Delaware County Engineer’s Office (DCEO) on April 22, 2019. After approved of the
MOU, the TIS was completed on July 12, 2019 and provided to the DCEO for review. At the time of
the initial TIS in 2019, the DCEO was beginning a Home Road Capital Improvement Project (CIP) to
widen Home Road. We coordinated our efforts with this project to potentially incorporate our
improvements within the Home Road CIP. At this time our project was put on hold. We are currently
in the process of revising our MOU to re-establish a TIS scope with the DCEO and make it

current. We will be resubmitting the MOU and coordinating on a revised TIS in the next few weeks
and will keep City staff engaged in our discussion with the DCEOQO.

In addition to the TIS, we evaluated the proposed curb cut for Intersection Sight Distance (ISD) for
both passenger cars and semi-trucks. Per ODOT ISD requirements, sight distance is compromised
when looking west towards the Home Road overpass for semi-truck traffic. The proposed use has
minimal semi-truck traffic and can accommodate the required ISD for the curb cut.
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Delaware County

Regional Sewer District

Executive Director Director/Sanitary Engineer
Michael A. Frommer, P.E. Tiffany M. Maag, P.E.
February 2, 2021
Shawn Goodwin, P.E. sent via email: sgoodwin@structurepoint.com

American Structurepoint Inc.
2550 Corporate Exchange Drive
Suite 300

Columbus, OH 43231

Re: Request for Sewer Capacity
3041 Home Road
Parcel: 31924001004000, 31924001005001, 31924001068004
Dear Mr. Goodwin:
The Delaware County Regional Sewer District (the “County”) has considered your request for approval to
discharge sanitary sewage into the Delaware County Sanitary Sewer System from the above referenced

location, representing 283 Equivalent Residential Unit(s) (ERU).

Capacity is available to serve the proposed development. Extensions from the existing sanitary sewer on
the north side of Home Road will be necessary to provide service to the proposed buildings.

The current assessment of capacity availability is subject to periodic reevaluation by the County and
shall not be valid after 18 months from the date of this letter.

If you have any questions, please feel free to contact me.

Sincerely,

Kelly Thiel&:a

Kelly Thiel
Staff Engineer lll
Delaware County Regional Sewer District

cc: Correspondence File

Delaware County Regional Sewer District, 50 Channing Street, Delaware, Ohio 43015
PHONE: (740) 833-2240 FAX: (740) 833-2239 WEB: www.co.delaware.oh.us/sanitary
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SCALE: 1"=60'

BASIS OF BEARINGS

Bearings described hereon are based on South 86
degrees 21 minutes 27 seconds East for the centerline
of right-of-way for Home Road, measured from Grid
North, referenced to the Ohio State Plane Coordinate
System (North Zone) and the North American Datum
of 1983 (2011 Adjustment), as established utilizing a
GPS survey and an NGS OPUS solution.

NOTE
To the best of my knowledge and belief there are no
gaps or cores between Parcels |, 11, 1ll, and IV.

@ILPF.

¢ 143HS 434S - ANI'T HOLVIA

Air Conditioner OI.PF. Iron Pin Found
Concrete Moument Found @IFs. Iron Pin Set
Drain ©FPF. Iron Pipe Found
Drainage Inlet Square L Post

Electric Box SZ? Power Pole
Electric Meter @ Sanitary Manhole
Guy Wire % Sign

Iron Pin & Cap Found © Storm Manhole

ALTA/NSPS LAND TITLE SURVEY
STATE OF OHIO, COUNTY OF DELAWARE, TOWNSHIP OF LIBERTY
QUARTER SECTION 2 TOWNSHIP 3 NORTH, RANGE 19 WEST,
FARM LOTS 1 & 2, UNITED STATES MILITARY LANDS

GENERAL PROPERTY INFORMATION

Owners of Record: Breagha Plana Il, LLC

Current Tax District: City of Powell

Current Tax PIDs: 31924001004000, 31924001005000, 31924001005001, 31924001068004

Current Deed Reference: Official Record volume 1084, Page 398

Current Site Address: 3041 Home Road, Powell, OH 43065

RR-R/W

To: Redwood USA LLC; Lender TBD; First American Title Insurance Company;
America Land Title Affiliates, LLC; and Bank - TBD; and all of their respective

successors and/or assigns as they may appear:

This is to certify that this map or plat and the survey on which it is based were made in
accordance with the 2016 Minimum Standard Detail Requirements for ALTA/NSPS
Land Title Surveys, jointly established and adopted by ALTA and NSPS, and includes
ltems 1, 2, 3,4,6,7,8,9, 11, 13, 14, 16, 17, 18, 19, and 20 of Table A thereof. The

field work was completed on March 17, 2019.

Date of Plat or Map: June 7, 2019

This document is not valid unless imprinted with a land surveyor's seal.

Andrew T. Jordan
Professional Land Surveyor 8759

Date

RR-R/W

THE HOCKING VALLEY RAILWAY

COMPANY NKA CSX

TRANSPORTATION

DB 163, PG 413

DB 163, PG 349
319-240-25-903-000

o
o
.-|'|

\
\_ 3 pipe w/ cap
"ZANDE"

> RR track

1334.74" measured (N02°09'E, 1335.20' deed)

20" UTILITY EASEMENT
SPRINT COMMUNICATIONS COMPANY L.P., QWEST
COMMUNICATIONS COMPANY, LLC, LEVEL 3 COMMUNICATIONS

LLC, AND WILTEL COMMUNICATIONS, LLC,
OR 1239, PG 252

PARCEL Il

ITEM 19

_\
\

A

%.

P.O.B
Parcel Il

%" pipe found

RRALL
LAY v a4

(= = =Y. V.V]
LAYTE S e &

o

overhead

BOARD OF COMMISSIONERS
DB 952, PG 672

?

=
=
5
LLl
s
=
2
=
&
O

-'I
O

INC.

Columbus, Ohio 43231
TEL 614.901.2235 | FAX 614.901.2236

2550 Corporate Exchange Drive | Suite 300

www.structurepoint.com

N8E19'44"W NO3°26'47"E ~ 21-WDV, DEL-CR124-4.11 | Y <DE
830.83' measured — 1784.09" CHANNEL EASEMENT e D LS PARCEL Il L 227,99' meas{red -
(838.74' deed parcel Il) 814.83' measured DELAWARE COUNTY BOARD S86°2136"E—"~ _ % 3.555 ACRES (Nob-28:47"E ) Oo
SEWER EASEMENT (813.74 deed parcel Ill) OF COMMISSIONERS 134.83' \g ITEM 17 228|00" deed) X I
DELAWARE COUNTY OR 992, PG 672 (NED 22 05"W | ! LL °
BOARD OF COMMISSIONERS grass pasture  21-CHV. PELCR 12 134:99 doed) | ' 1 Wi
|
OR 952, PG 672 ITEM 17 grass pasture ! = =2
21-SV, DEL-CR124-4.11 ditch | — S
PARCEL T BLANKET (CALL OUT FOR | Q
faiyse UNRECORDED EASEMENT) | = Ooc
COLUMBUS AND SOUTHERN OHIO ELECTRIC COMPANY o i
N REFERENCE DB 315, PG 20 = | 03 L z
PARCELS III ! o
319-240-01-005-000| ITEM 21 | | <ZE Q :
PARCEL Il 1 story block shed | SR =~ m
woods bid ht. N/A 1 story block bld. o T|O — O )
bid sf. 200.53 bid ht. 17.80 5 2|5 =]
20.00' x 10.10" bld sf. 15521.18 2 <|m » O I
s V2 e 1 | BLANKET (RESERVATIONS AS < % g N ; =
1 DESCRIBED IN LEASE AGREEMENT) o 2
. | GFS CHEMICALS, INC., AN OHIO CORPORATION | & :U> 2 ak
metal grate 14.88' 14.01' 18.75' 17.30 | FKA G. FREDERICK SMITH CHEMICAL COMPANY | ' Z Lu
6' barbed 5T o 2071 15.30' OR 1084, PG 398 | 2o 2
wire fence wone | ' | BLANKET EASEMENT PARCELS I, II, Il & IV | @G| Y
cone 13 o 2.6;57' X 8.00' 16.23' | COLUMBUS AND SOUTHERN ITEM 18 o % = —
< Jos 13 3 , \ . N\ 1.29 x 0.33 OHIO ELECTRIC COMPAN 3 9 <IN
@A vl — 3| 485 [1750 (750 2430\ 1350 1730 M2 | 0B 263, PG 130 3 B : SR ZEI
unknown _ ; © , ) PARCELS I, Il & IlI 8 @ !
PUMP  drainage E stone conc # prokerdB| & 90.49 || 8" CPP N -2 | |
featur_e w/ 6' metal asph de |
/13 Stanr(fj'mg V\;ater _____ " 28.91° @ conc asph | asph | |_-|J
overitiow a ' | L
southeast corner N N 6' metal BLANKET EASEMENT
o st overhead P pa meta + THE MARION-RESERVE POWER COMPANY | =
inlet location P N . :)Izt‘;;y 1bé°:g, bid. | DB 215, PG 83 | | 5‘:‘
s " PARCELS | !
unknown bld sf. 2155.32 | 12°cmp — ,TE,a 1’2” &1l : - w
'_
| @ <
| a
— |
I / A e i o | =)
ditch | grass pasture | "§
. I LEASE AREA | 2
N, ( 1 — GFS CHEMICALS, INC., N85°10'54"E = o
/. b | = AN OHIO LIMITED LIABILITY COMPANY 715.69' - | 3 o
1 bumper {' parking | OR 1084, PG 404 ditch (N85°10'23"E | 2 <
| blocks x 6 ) x36 || PARCEL Il & Ill 25.00' deed) | ©
) \'—_ N I ITEM 20 ' | =
1 L — — : |
) e p——— il 1R S .
’ N <
overhead | < R !
< BREAGHA PLANA II, LLC, AN g & 5
) gl OHIO LIMITED LIABILITY ik 3 A
) | COMPANY o e = %
| | OR 1084, PG 398 2 e - &
1srrpoietia || | grass pasture 319-240-01-004-000 g e
D ht. 15.00" g
‘ 9 [ bid st 1810.08 | : PARCEL Il : =
) conc 32.33 . -
/ )T 23 1] ~)  TOTAL ACREAGE = 70.163 |
) % n 354180 D 3 | | ) Parcel | = 0.695 |
) P a -
J & 3541 & 12.60' | | 20' EASEMENT ~ Parcel Il = 22.648 EXISTING DRIVE INGRESS/EGRESS | o)
) - : X | | COLUMBUS AND SOUTHERN Parcel Ill = 21.541 GFS CHEMICALS, INC., | z
‘, h “ g | | OHIO ELECTRIC COMPANY Parcel IV = 25.279 AN OHIO LIMITED LIABILITY COMPANY 30' EASEMET | E
9 1 story block bid. © | | DB 314, PG 633 OR 1084, PG 404 COLUMBIA GAS OF | L
{ bid ht. 17.00" 2 ITEM 14 PARCEL Il OHIO, INC. T
; J bld sf. 907.25 19.00' : | TEM 20 o Gg%RPc?Eﬁﬁ | | “
| | ITEM 16 | Lul
/ 4‘ ! | | | | I<DT:
4
: | ditch : ”
) 6' barbed | Zz
< wire fence \\* ~ | grass pasture , borass dislin conc %
woods | | Imon box S
! | | | W
| 4
| grass pasture
|
10' EASEMENT - B
COLUMBUS AND SOUTHERN 8
OHIO ELECTRIC COMPANY | 2
~ DB 315, PG 383 | 3
ITEM 15
=
% : P grass pasture asph \ \ white
— ] 3 B
- N U P.OB
« R N = Pardel Ill
IU . — ———————— T 15" CPP [
______________________________ﬂt(i _____ Y__Y I_Y_KEEY_IIIII_Y_YYYYYYYYYY%?W@MQ__ _\____ I
_____________ ‘
— S03°36'01"W, 1335.14" measured (S02°19'W & S02°10'W, 1335.20' deed) T T T T T T e = — — —_— ‘_ — <i_\ _\_ _\_ J—
wire fonce 25.00" measured $03°36'01"W ~ ] < 25.00
/ (N87°40'W, 25.00' deed) FARM LOT 2 . QUARTER SECTION 2 319-240-01-005-000 PARCEL | FARM LOT 2 N + E — measufed DATE: 06/07/2019
2391.16 Q& < p 3 | 2 (25.00'|deed) :
1178.69' measured 1335.21' measured b = s\ | DRAVILBY: ALY
(S02'19W, 1177.79' deed) X FARM LOT 15 13(335022’)]2'(\3/2(1) 1r8" wood post . QUARTER SECTION 1 BOARD OF TRUSTEES, LIBERTY FARM LOT 14 2 pipe % . = ' 8 CHECKED BY: | BPB
3" rebar . °43'41" °n3EgN 1 ¢
g bcbar B6-az4 1w TOWNSHIP, DELAWARE COUNTY, $86°2359'E —La , % 2 o . \PP-B 11,08 NUMBER:|2018.01836
000 BOARD OF TRUSTEES, LIBERTY ' OHIO 037 < QR% 5wl % Parcel |
N 8
TOWNSHIP, DELAWARE COUNTY, S DB 496, PG 199 T 35" Yy \ large flasher 2 12374 &
OHIO >z 319-132-01-009-000 0 007 R, S8ERIIE mepsured Wy Leotion
DB 496, PG 199 212 42.363 ACRES S LA, 7% % WO (P 606
319-132-01-011-000 =. = 2 B B, . EX F_ 1
47.638 ACRES OO o« ?
3|3 !
— —_—
o N
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ALTA/NSPS LAND TITLE SURVEY
STATE OF OHIO, COUNTY OF DELAWARE, TOWNSHIP OF LIBERTY
QUARTER SECTION 2 TOWNSHIP 3 NORTH, RANGE 19 WEST,

FARM LOTS 1 & 2, UNITED STATES MILITARY LANDS

(3 Air Conditioner Ol.PF.

© Concrete Moument Found @I.Ps.

Drain ©FP.F.

% Drainage Inlet Square L

HaH Electric Box gﬁ

Electric Meter ®

C Guy Wire %

®1PF. Iron Pin & Cap Found ©

o' 60' 120'
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SCALE: 1"=60'

BASIS OF BEARINGS

Bearings described hereon are based on South 86
degrees 21 minutes 27 seconds East for the centerline
of right-of-way for Home Road, measured from Grid
North, referenced to the Ohio State Plane Coordinate
System (North Zone) and the North American Datum
of 1983 (2011 Adjustment), as established utilizing a
GPS survey and an NGS OPUS solution.
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Iron Pin Found
Iron Pin Set

Iron Pipe Found
Post

Power Pole
Sanitary Manhole
Sign

Storm Manhole

BOARD OF TRUSTEES OF LIBERTY
TOWNSHIP
OR 32, PG 1888
319-133-02-001-000
51.3172 ACRES

LIBERTY TOWNSHIP
OR 669, PG 2396
319-132-01-017-000
25.248 ACRES

RR tie post base

BOARD

91 1071 NdvA

.
>
=
<
=
O
_|
o

TOWNSHIP, DELAWARE COUNTY,

319-132-01-011-000

RR-R/W
RR-R/W RR-R/W . .
Ut "X" in i | P S —— 90° angle iron
 //” 5 cong mon : :1“ 927?: HE eut™in rangular THE HOCKING VALLEY RAILWAY ~ 4'above ground/
' COMPANY NKA CSX
> RR track TRANSPORTATION
DB 163, PG 413
DB 163, PG 349
319-240-25-903-000 /ij\
S P — _/-Gf_: RR-RA E - M 12
\? - [ 1.5" bolt in pipe = 677.35" measured (N02°09'E, 677.35' deed) \ . =
RR-R/W 6" above ground n \
60" CMP : l
 //’ ’ r 12" CPP
N03°26'47"E SEWER EASEMENT -
1784.09' DELAWARE COUNTY BOARD — T
D = 0°30'0" OF COMMISSIONERS
. A =2°31'24" L =504.11' OR 952, PG 672
& _ ' C = 503.08' 21-SV, DEL-CR124-4.11
R =11409.20 CBRG = N0°50'30"E PARCEL Il & Il 1 \ |
o L =502.47" (deed) ITEM 17 00 yr flood \
S02 Oﬁ ;579\;\( 45 NB6°23'31" C = 502.43" — S\
N34°47'43"E (N02°03'16"E 116.72' CBRG = N2°11'05"E \. k
' 195.96' deed) In) ~_ .
(Ngsig:gE A 4 (measured) 500 yr flood \.‘ \
36.89' deed) " woods '
) N
5n .
8" rebar w/ cap 2" rebar w/ ca
" " 8 p
TR A8
N24°08'29"E 3" rebar w/ cap -
95.92" STULTS ASSOC
woods (N23°58'01"E :
95.92' deed) 5 > .
®©
%z\\‘ E § woods / .
o N /
z2 |28 BLANKET EASEMENT /
LAY COLUMBUS AND SOUTHERN ’
S 3 =2 OHIO ELECTRIC COMPANY /
S & N € DB 283, PG 130 .
S a
g\g} § & PAR(IITI_Eé_'a I1?:| &1l approx centerline / 500 yr flood
8 2 of stream
3
BLANKET EASEMENT ' ,
THE MARION-RESERVE POWER COMPANY :
Nl . DB 215, PG 83 1
> > PARCELS I, Il & IIi ; \
g g ITEM 12 \ .
— — 100 yr flood ' E
3 3 BREAGHA PLANAIIIL, LLC, AN \
BREAGHA PLANA II, LLC, AN N N OHIO LIMITED LIABILITY )
OHIO LIMITED LIABILITY COMPANY .
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ALTA/NSPS LAND TITLE SURVEY
STATE OF OHIO, COUNTY OF DELAWARE, TOWNSHIP OF LIBERTY
QUARTER SECTION 2 TOWNSHIP 3 NORTH, RANGE 19 WEST,

FARM LOTS 1 & 2, UNITED STATES MILITARY LANDS
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SURVEYOR'S NOTES

1. This plat of an ALTA/NSPS LAND TITLE SURVEY is based upon the First American Title Insurance
Company commitment for title insurance having Commitment No. 451-010069 and the effective date of May
17, 2019 at 8:00 am issued by America Land Title Affiliates, LLC

2. No comment is made regarding the following Exceptions in Schedule BIl of the commitment for title
insurance: 1 - 11, 22 - 26.

3. The following notes are keyed the Exceptions in Schedule B - Section |l of the above reference commitment
for title insurance and pertain only to the location of the item in relation to the subject premises. The
undersigned makes no assumptions or assertions as to what rights exist or do not exist as described in the
below documents.

Item 12: Easement granted to The Marion-Reserve Power Company, recorded May 31, 1946, in Volume
215, Page 83. (as to Parcels I, II, 111, and V).

Surveyor's Notes: Easement affects subject property and is blanket in nature, affects parcels I, Il & Il
covering the lands within Farm Lot 2, see plat.

Item 13: Easement for Pole Line Along granted to Columbus and Southern Ohio Electric Company, recorded
June 23, 1959, in Volume 283, Page 130. (as to Parcels |, Il, Ill, and V).

Surveyor's Notes: Easement affects subject property and is blanket in nature, affects parcels I, Il & I,
exact location is unclear, nothing to plat.

Item 14: Right of Way and Easement granted to Columbus and Southern Ohio Electric Company, recorded
November 13, 1964, in Volume 314, Page 633. (as to Parcel IlI).
Surveyor's Notes: Easement affects parcel Ill of subject property, 20' easement, see plat.

Item 15: Easement granted to Columbus and Southern Ohio Electric Company, recorded December 15,
1964, in Deed Volume 315, Page 383. (as to Parcels I, Il, 1ll, and IV).
Surveyor's Notes: Easement affects parcel Il of subject property, 10’ easement, see plat.

Item 17: Easement and Reservation recorded February 11, 2010, in Official Record Book 952, Page 672.

(as to Parcels 1, 1I, and )

Surveyor's Notes: Affects subject parcel, 21-WDV was a warranty deed take by eminent domain, 21-CHV
affects parcel Ill of subject property, see plat, 21-SV affects parcels Il & Ill of subject property, see plat,
21-TV has expired and is no longer affecting subject property.

Item 18: Deed Recital recorded November 30, 2011, in Book 1084, Page 398. (as to Parcels |, II, lll, and V).
Surveyor's Notes: Affects all buildings on parcels Il & Il with reservation subject to the terms and
conditions of a Ground Lease, see plat.

Item 19: Easement Deed by Court Order in Settlement of Landowner Action (Active Railroad Lines) recorded
August 06, 2013, in Book 1239, Page 252. (as to Parcels I, II, Ill, and V).
Surveyor's Notes: Easement affects parcel Il of subject property, 20" easement, see plat.

Item 20: Reservation, Lease and the terms, covenants and conditions thereof between Breagha Plana Il,
LLC, as Lessor and GFS Chemicals, Inc., as Lessee, disclosed by Memorandum of Lease, recorded
November 30, 2011, in Book 1084, Page 404. (as to Parcel Il & lII).

Surveyor's Notes: Easement affects parcel Ill of subject property, building lease area and ingress/egress
over drive, see plat.

Easement not listed in title report to Columbus and Southern Ohio Electric Company recorded May 19, 1964,
in Deed Volume 311, Page 190. (as to Parcel 1V). Electric Lines Easement blanket in nature as called out for
on railroad valuation map page V-2-H.V./15 for The Hocking Valley RY. CO., for deed of easement from
Chesapeake and Ohio Railway Company with reference to the lands in Deed Volume 199, Page 38, with
references to the lands in Deed Volume 175, Page 29.

Surveyor's Notes: Affects parcel IV of subject parcel and is blanket in nature.

4. The purpose of this survey was to prepare an ALTA/NSPS Land Title Survey for the site.

5. This plat of an ALTA/NSPS LAND TITLE SURVEY represents the conditions of the site on: March 17, 2019
(date of latest field activity).

6. The accuracy of any flood hazard data shown on this survey is subject to map scale uncertainty and to any
other uncertainty in location or elevation on the referenced Flood Insurance Rate Map. Flood Insurance
Rate Map having Community-Panel Number 39041C0229K (effective date April 15, 2009) of the National
Flood Insurance Program indicates this site to be within zones "AE" (areas determined to be within the
regulatory floodway), "AE" (areas determined to be within the 100 year flood plain), "X" (areas within the 500
year flood plain), and “X” (areas determined to be outside 500-year floodplain).

7. Encroachments:
There are no known encroachments to show.

8. The subject property is adjacent to the rights-of-way for Home Road (CR-124) (a public street) on the north
with vehicular access.

9. Discussion of Certain ALTA Table A Items:

Item 6: No zoning information provided by client.
Item 9: There are currently 36 delineated parking spaces on the subject property.

Item 11: The locations of any underground utilities shown on this plat are based upon above ground
evidence (including, but not limited to, manholes, inlets, and marks made on the ground by
others) or plan information provided by the utility owners and are speculative in nature. There
may be underground utilities for which there is no above ground evidence, for which the
above ground evidence was not observed (i.e. buried or paved over), or for which no plans
were provided.

Observed evidence of Electric and Telecommunications (which may or may not include
telephone, cable TV and fiber optic lines), Sanitary Sewer and Storm Drainage exist on or
adjacent to the subject property.

Item 16: No observed evidence of building construction or earth moving work currently exists on site.

Item 17: The undersigned has not been made aware of any proposed changes to the public right-of-way
width or location. There is no evidence of recent sidewalk construction.

Item 18: No wetlands areas were delineated by appropriate authorities. This survey only certifies that the
undersigned was not made aware of any wetlands.

Item 19: The undesigned is not aware of any offsite easements or servitudes.

10. American Structurepoint, Inc. makes no warranty, either expressed or implied, as to our staking, findings,
recommendations, plans, specifications, or professional advice except that the work was performed
pursuant to generally accepted standards of practice and degree of care exercised by members of the
same profession on projects of comparable size and complexity. As used in this survey, the word certify
(certified, certification, and/or certificate) shall be interpreted as meaning a professional opinion regarding
the conditions of those facts and/or findings which are the subject of the certification and does not
constitute a warranty or guarantee, either express or implied.

11. This Plat of an ALTA/NSPS LAND TITLE SURVEY represents a survey made under my supervision and in
compliance with the Minimum Standards for Boundary Surveys as established by Chapter 4733-37 of the
Ohio Administrative Code with corners established as shown and is true and correct to the best of my
knowledge.

LEGAL DESCRIPTION

Parcel |

Situated in the Township of Liberty, County of Delaware and State of Ohio, and bounded and described as
follows:

Being in Range 19, Township 3, Section 2, part of Lot 2, U.S. Military Lands. Beginning at a p.k. spike at the
intersection of the centerline of Delaware County Road, No. 124 and the East line of Section 2,

Thence S. 2° 19' W. along the section line 1335.20 feet to an iron pipe, passing over an iron pipe at 30.00 feet;
Thence N. 87° 40' W. 25.00 feet to an iron pipe (found);

Thence N. 2° 19' E. 1335.20 feet to a R.R. Spike on the centerline of Delaware County Rd. 124 passing over an
iron pipe (found) at 1305.20 feet;

Thence S. 87° 40' E. along the center line of said County Rd. 25.00 feet to the point of beginning, containing
0.766 acres, be the same more or less.

Parcel Il

Situated in the Township of Liberty, County of Delaware and State of Ohio, and bounded and described as
follows:

Being in Range 19, Township 3, Section 2, part of Lot 2, U.S. Military Lands. Beginning at an iron pipe (found)
on the Easterly right-of-way line of the Chesapeake and Ohio Railroad, said iron pipe being S. 2° 09" W.
1335.20 feet from the point of intersection with the centerline of Delaware County Rd. 124 and the Easterly
right-of-way line of C&O Railroad;

Thence S. 87° 40' E. 838.74 feet to an iron pipe on the East line of Section 2, passing over an iron pipe at
813.74 feet;

Thence S. 2° 19' W. along the Easterly line of Section 2,1177.79 feet to a post, passing over a stone at 421.64
feet;

Thence N 87° 44" W. 824.37 feet to a steel post on the Easterly right-of-way line of the C&O Railroad;

Thence along the Easterly right-of-way line of said railroad with a 0° 30' curve to the right which the long chord
bears N. 0° 50" 30" E. 503.08 feet, an arc distance of 504.11 feet to an iron bolt to the point of tangency;

Thence N. 2° 09' E. 677.35 feet to the point of beginning, containing 22.61 acres, be the same more or less.
Parcel IlI

Situated in the State of Ohio, County of Delaware and Township of Liberty. Being in Range 19, Township 3,
Section 2, and part of Lot 2, U.S. Military Lands:

Beginning at a railroad spike set on the centerline of County Road No. 124, known as the G.I.H. and Columbus
Road; said point of beginning bears North 87 degrees, 40' West 25.00 feet from the point of intersection of the
centerline of County Road No. 124 and the section line between sections 2 and 1;

Thence South 2 degrees, 10" West parallel with the section line, 1335.20 feet to an iron pipe, passing over an
iron pipe at 30.00 feet;

Thence North 87 degrees, 40' West 813.74 feet to an iron pipe set on the right-of-way line of the Chesapeake
and Ohio Railroad;

Thence North 2 degrees 09' East along the said East right-of-way line, 1335.20 feet to a railroad spike set on
the centerline of County Road No. 124, passing over an iron pipe at 1305.20 feet;

Thence South 87 degrees 40' East along the centerline of County Road No. 124, 817.53 feet to the point of
beginning, containing 25.00 acres of land, be the same more or less.

Parcel IV

Situated in the State of Ohio, County of Delaware, City of Powell, located in Farm Lot 1, Section 2, Township 3
North, Range 19 West, United States Military Lands, and being part of a 40.636 acre tract conveyed to M/I
Homes of Central Ohio LLC, as recorded in Official Record Volume 428, Page 1362, Delaware County
Recorder's Office, and being more particularly described as follows:

Beginning, for reference, at a railroad spike found at the intersection of centerline of Rutherford Road (T.R. 122)
with the East line of the CSX Transportation, Inc., marking the Southwest corner of said 40.636 acre tract;

Thence North 10° 53' 41" West 748.16 feet, along the Westerly line of said 40.636 acre tract and East line of
the CSX Transportation, Inc., to an iron pin found;

Thence North 08° 35' 08" West 1154.01 feet along the Westerly line of said 40.636 acre tract and East line of
the CSX Transportation, Inc., to an iron pin set marking the PRINCIPAL PLACE OF BEGINNING of the herein
described tract;

Thence continuing North 08° 35' 8" West 387.06 feet, along the Westerly line of said 40.636 acre tract and East
line of the CSX Transportation, Inc., to an iron pin found;

Thence North 04° 13' 20" West 782.01 feet, along the Westerly line of said 40.636 acre tract and East line of
the CSX Transportation, Inc., to an iron pin found;

Thence North 35° 19' 13" East 36.89 feet, along the Westerly line of said 40.636 acre tract and East line of the
CSX Transportation, Inc., to an iron pin found;

Thence North 23° 58' 01" East 95.92 feet, along the Westerly line of said 40.636 acre tract and East line of the
CSX Transportation, Inc., to an iron pin found;

Thence North 02° 03' 16" East 195.96 feet, along the Westerly line of said 40.636 acre tract and East line of the
CSX Transportation, Inc., to an iron pin found marking the Northwest corner of said 40.636 acre tract and
Southwest corner of a 22.61 acre tract (Parcel IlI) conveyed to G. Frederick Smith Chemical Company, as
recorded in Deed Book 420, Page 32;

Thence South 86° 24' 15" East 708.91 feet, along the North line of said 40.636 acre tract and South line of said
22.61 acre tract, to an iron pin found in the East line of Farm Lot 1 and West line of a 25.248 acre tract (Parcel
lll) conveyed to G. Frederick Smith Chemical Company, recorded in Deed Book 420, Page 32, marking the
Northeast corner of said 40.636 acre tract and Southeast corner of 22.61 acre tract;

Thence South 04° 15' 04" West 973.92 feet, along the East line of said 40.636 acre tract and Farm Lot 1 and
West line of said 25.248 acre tract and a 51.3172 acre tract conveyed to Board of Trustees Liberty Township,
as recorded in Official Record 32, Page 1888, to an iron pin found marking the Southwest corner of said
51.3172 acre tract and the Northwest corner of a 21.070 acre tract conveyed to Board of Education of the
Olentangy Local School District, as recorded in Deed Book 667, Page 663;

Thence South 02° 31' 40" West 780.39 feet, along the East line of said 40.636 acre tract and Farm Lot 1 and
West lines of said 21.070 acre tract and a 28.094 acre tract conveyed to Board of Education of the Olentangy
Local School District, as recorded in Deed Book 667, Page 278, to an iron pin set (passing an iron pin found at
668.33 feet);

Thence along the arc of a curve 638.84 feet turning to the right (delta angle = 43° 20" 15", radius = 864.43 feet),
with a chord bearing and distance of North 60° 00' 16" West 638.36 feet, across said 40.636 acre tract, to the
principal place of beginning, containing an area of 25.248 acres.

LESS AND EXCEPTING FROM PARCELS | AND Il ABOVE:

Situated in the State of Ohio, County of Delaware, Township of Liberty, being a part of Farm Lot 2 in Section 2,
Township 3 North, Range 19 West, United States Military Lands and being a part of record 13.820 acre and
25.00 acre parcels conveyed to G. Frederick Smith Chemical Company as recorded in Book 420, Page 32 in
the records of Delaware County, being a parcel of land lying on the right and left sides of the centerline of Right
of Way and Construction of DEL-CR124-4.11 (Home Road) and bounded and described as follows:

Beginning at the intersection of the centerline of County Road 124 (home Road) and the East line of said Farm
Lot 2, said point located 22.83 feet left of station 240+13.09 of a proposed County Road 124 and being the
TRUE POINT OF BEGINNING for the parcel herein described;

1) Thence South 03 degrees 36 minutes 05 seconds West along the East line of said Farm Lot 2 a distance of
122.74 feet to an iron pin set, located 99.18 feet right of station 239+99.55 of proposed County Road 124;

2) Thence South 85 degrees 10 minutes 23 seconds West a distance of 715.67 feet to an iron pin set, located
150.00 feet right of station 233+00.00 of proposed County Road 124;

3) Thence North 86 degrees 22 minutes 05 seconds West a distance of 134.55 feet to an iron pin set, located
150.00 feet right of station 233+00.00 of proposed County Road 124;

4) Thence North 03 degrees 28 minutes 47 seconds East along the East line of the CSX Railroad, a distance of
228.00 feet to the centerline of existing County Road 124, said point located 77.99 feet left of station 231+64.84
of proposed County Road 124;

5) Thence South 86 degrees 21 minutes 56 seconds East along the centerline of existing County Road 124 a
distance of 832.39 feet to a point located 23.93 feet left of station 240+02.63 of proposed County Road 124;

6) Thence South 86 degrees 38 minutes 27 seconds East along the centerline of existing County Road 124 a
distance of 10.58 feet to the point of beginning and enclosing an area of 3.555 acres, more or less.

Of the above described tract, 3.484 acres is located in Auditor's Permanent Parcel Number 319-240-01004-000
which includes 0.563 acres in the present road occupied and 0.071 acres is located in Auditor's Permanent
Parcel Number 319-240-01-005-000 which includes 0.017 acres in the present road occupied.

Monuments referred to as iron pins set are 3/4 inch diameter x 30 inch long iron bars with a 1-1/2 inch diameter
aluminum cap marked "R/W LS #7819".

Bearings used in this description are based on the Ohio Lambert Projection North Zone Plane Coordinate
System as established by the National Geodetic Survey, North American Datum of 1983 (1995 adjustment)
from GPS observations made by American Consulting, Inc.

Stations referred to herein are from the centerline of survey of proposed County Road 124 as found on
Delaware County Engineer's Office Right of Way Plan DEL-CR124-4.11.

The description was prepared and reviewed on July 17, 2006 by Charles P. Unterreiner, P.S. 7819 from a
survey made by American Consulting, Inc. in 2003.
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____ LANDSCAPE PLAN, SEE SHEETEX.
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ANDSCAPE PLAN ENLARGEMENT - — e — '

 LANDSCAPE PLAN ENLARGEME

Overall Landscape Plan

PLANTING LEGEND

~ EXISTING TREES TO
| REMAIN

ZONING REQUIREMENTS - RESIDENTIAL AREA

SCALE: 1" =200'-0"

1145.30(A)(1) MINIMUM REQUIRED TREES - ALL RESIDENCES AND RESIDENTIAL LAND
USES, PER DWELLING UNIT: 4" IN TRUNK DIAMETER FOR EVERY 150 SQUARE FEET OR
FRACTION THEREOF OF BUILDING GROUND COVERAGE, WITH A MINIMUM OF 14" OF
TOTAL TRUNK DIAMETER:
REDWOOD UNITS: 1700 - 1800 SF EACH = 6” OF TREE CAL. PER UNIT REQUIRED
PROPOSED UNITS: 331 = (6X331)/2 = 993
REQUIRED:  (933) 2" CAL. TREES
PROPOSED: 861 TREES (MIX OF DECIDUOUS AND EVERGREEN, MIN 2" CAL.
AND 6' HT) IN ADDITION TO 13 AC PRESERVED WOODLANDS + WETLANDS

ZONING REQUIREMENTS - COMMERCIAL AREA

1145.30(A)(3) MINIMUM REQUIRED TREES - ALL OFFICE USES, INSTITUTIONAL
USES, CONVALESCENT AND NURSING HOMES AND CHILD DAY-CARE FACILITIES,
INCLUDING RELATED PARKING, LOADING AND TRASH STORAGE AREAS OVER 19,501
SQUARE FEET: A TOTAL TRUNK DIAMETER BEGINNING AT 28", PLUS 1" OF TRUNK
DIAMETER FOR EVERY 2,000 SQUARE FEET OVER 19,500 SQUARE FEET OR FRACTION
THEREOF
LOT #1 & LOT #2 BUILDINGS: TOTAL 97,200 SF
(97,200 SF - 19,500)/2000 = (39 + 28)/2 = 34
REQUIRED:  (34) 2” CAL. TREES
PROPOSED: 70 TREES (MIX OF DECIDUOUS AND EVERGREEN, MIN 2" CAL.
AND 6' HT)

1145.31 - REQUIRED LANDSCAPING OF PARKING AREAS - PARKING AREAS
WITH MORE THAN TEN PARKING SPACES REQUIRE NO LESS THAN ONE DECIDUOUS
TREE OF ONE AND ONE-HALF INCH TRUNK DIAMETER OR MORE, MEASURED 24 INCHES
FROM THE GROUND, FOR EVERY EIGHT PARKING SPACES. NO MORE THAN EIGHT
PARKING SPACES SHALL BE PROVIDED SIDE-BY-SIDE IN ANY AISLE WITHOUT
INTERJECTION OF SUCH A "PLANTING BAY".
LOT #1: 69 PARKING SPACES:
REQUIRED (69/8): 9 TREES
PROPOSED: 20 TREES

LOT #2: 85 PARKING SPACES:
REQUIRED (85/8): 11 TREES
PROPOSED: 22 TREES

1145.32 - REQUIRED LANDSCAPING AROUND BUILDING FOUNDATIONS -
ALL NONRESIDENTIAL BUILDINGS IN RESIDENTIAL ZONING DISTRICTS SHALL BE
PLANTED: AT A MINIMUM, AT LEAST 70 PERCENT OF THE LINEAL FOOTAGE AROUND
THE PERIMETER OF A STRUCTURE SHALL BE LANDSCAPED IN THIS MANNER. A MINIMUM
OF FIVE SHRUBS SHALL BE PLANTED IN EVERY 40 FEET OF LINEAL BUILDING PERIMETER.
A MINIMUM OF TEN PERENNIAL OR ANNUAL PLANTS AND/OR FLOWERS SHALL BE
PLANTED IN EVERY 40 FEET OF LINEAL BUILDING PERIMETER.

CONCEPTUAL PLANT PALETTE

SYMBOL

BOTANICAL NAME

COMMON NAME

DECIDUOUS TREES

AM GR | Amelanchier x grandiflora 'Autumn Brilliance" | Autumn Brilliance Serviceberry
AC FR | Acer x. freemanii 'Autumn Blaze' Autumn Blaze Maple
GLTR | Gleditsia triacanthos f. i. 'Skyline' Skyline Honeylocust
LI TU Liriodendron tulipifera Tulip Tree
MA VI Magnolia virginiana Sweetbay Magnolia
QU CO | Quercus coccinea Scarlet Oak
QU MU | Quercus muehlenbergii Chinkapin Oak
UL PA Ulmus x 'Patriot' Patriot Elm

EVERGREEN TREES

Pl AB Picea abies Norway Spruce
PI GL Picea glauca White Spruce
PIOM  |Picea omorika Serbian Spruce

SHRUBS, ORNAMENTAL GRASSES

Dwarf Variegated False

CH CO | Chamaecyparis p. compacta variegata Cypress
HY PA  |Hydrangea paniculata 'Limelight' Limelight Hydrangea
PE HA  |Pennisetum a. 'Hameln' Dwarf Fountain Grass
PE LB Pennisetum a. 'Little Bunny' Little Bunny Fountain Grass

** Plant palette meant for conceptual use only, not limited to list above.

LOT #1: 770 LF

REQUIRED: 770 LF /40 = 19x5 = 96 SHRUBS
770 LF /40 = 19x10 = 190 PLANTS
PROPOSED: =3,130 SF MIXTURE OF SHRUBS, PERENNIALS, AND ORNAMENTAL

GRASSES

LOT #1: 1440 LF

REQUIRED: 1440 /40 = 36x5 = 180 SHRUBS
1440 / 40 = 36x10 = 360 PLANTS
PROPOSED: =*4,660 SF MIXTURE OF SHRUBS, PERENNIALS, AND ORNAMENTAL

GRASSES

NOTE: THE PLAN AS SHOWN [S CONCEPTUAL IN NATURE
AND IS PROVIDED TO ILLUSTRATE DESIRED LAYOUT AND
QUALITY OF THE PROJECT. FINAL LAYOUT AND
LANDSCAPING ARE SUBJECT TO CHANGE BASED UPON
FINAL ZONING APPROVAL AND ENGINEERING.
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NOTES:
1.

DO NOT CUT CENTRAL LEADER

2 STAND TWISTED 12 GUAGE GAL. WIRE
ENCASED IN 25mm DIA. RUBBER HOSE

SOFTWOOD STAKES 1-3 STAKES 2" DIA. DRIVE
(MIN 18") FIRMLY INTO SUBRADE PRIOR TO
BACKFILLING STAKE ABOVE FIRST BRANCES

OR AS NECESSARY FOR FIRM SUPPORT

NO MORE THAN 40% CLEAR TRUNK
UNLESS OTHERWISE SPECIFIED

TOP OF ROOT BALL KEPT FREE OF ALL
BUT A 3" LAYER OF MULCH. DO NOT
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Executive Summary

Study Purpose and Scope

The purpose of this traffic study is to determine the operational impacts of the proposed Redwood
residential development located in Delaware County, Ohio on the surrounding roadway network. This study
identifies the effects of the proposed development and provides necessary recommendations for roadway
improvements.

Background Information

The proposed 70-acre Redwood site is expected to have 334 dwelling units and would be located south of
Home Road in Delaware County, OH. This facility will have 8 acres dedicated to a senior assisted-living facility
while the remaining 62 acres is proposed as multi-family housing. The proposed development will occur in
three phases with expected groundbreaking in late 2019 or early 2020.

Traffic Forecast

Intersection turning movement counts for this study were utilized from the recently completed OSU
Southern Delaware County Ambulatory TIS report dated January 16, 2019. As agreed upon with Delaware
County Engineer’s Office, a linear annual growth rate of 3.0% was applied to each roadway to determine the
opening year (2020) and horizon year (2040) background volumes. Additional site trips generated from
proposed developments in the OSU study were added to the projected background traffic to arrive at no-
build scenario volumes for opening and horizon year scenarios. New site trips generated by the proposed
Redwood development were added in to the no-build scenarios to determine the total traffic volumes for
build scenarios.

Capacity Analysis

A capacity analysis was performed for all signalized and unsignalized study intersections in each scenario
using Highway Capacity Software (HCS - Version 7). All analyses were reported using the methodology
outlined in the Highway Capacity Manual (HCM 6).

Under the Delaware County Engineer’s Office standards, development impacts that increase the average
delay by more than 5 seconds (where LOS is D or worse) require mitigation. Capacity improvements have
been identified for the locations not meeting this criteria.

Findings and Recommendations

Based on a review of the capacity analysis, queuing analysis, and turn lane warrants, the following
improvements have been identified for the study intersections. These improvements are solely based on
AM and PM peak hour operations of a typical weekday which is assumed to represent the worst-case.

Home Rd & Sawmill Pkwy
* This intersection operates at an acceptable LOS and delay in the opening year no-build scenarios (1A
and 1B) in AM and PM peak hours.

2018.01836 Page iii
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e With the added Redwood development volumes (scenarios 2A and 2B), the AM peak operates at an
acceptable LOS whereas the PM peak hour has certain failing movements which could not be
mitigated with optimizing signal timings. An eastbound right turn lane was thus added to enable the
intersection to operate at an acceptable LOS in the PM peak hour. With these improvements, the
AM peak operates at a lower delay than before. The length of this added eastbound right turn lane
for 2020 build scenarios was found to be 325’ based on ODOT’s Location and Design Manual and
observed 95 percentile queues.

* The intersection starts failing in both the AM and PM peak hours for scenario 3 (2040 no-build). To
mitigate this, the following improvements were needed:

0 Northbound Approach
= Add an additional left turn lane (Turn lane length same as existing — 600’)
= Convert existing shared thru-right lane to a thru lane,
= Add a dedicated right turn lane (Turn lane length determined to be 415’ for no-build
and 455’ for build)
0 Westbound Approach: Convert existing right turn lane to a shared thru-right turn lane.
0 Eastbound Approach: Add an additional thru lane (a dedicated right turn lane was already
added for 2020 build scenario but turn lane length would be increased to 375’)
0 Right-turn overlap phases would also be needed on all approaches.

e With these improvements, both no-build and build scenario in the horizon year would operate at
LOS D with difference in delays not exceeding 5 seconds and thus not requiring any additional
mitigation.

Home Rd & Liberty Rd N

* This intersection operates at an acceptable LOS and delay in the opening year no-build scenarios (1A
and 1B) in AM and PM peak hours.

e With the added Redwood development volumes (scenarios 2A and 2B), the AM peak operates at an
acceptable LOS whereas the PM peak hour has certain failing movements which could not be
mitigated with optimizing signal timings. An eastbound right turn lane was thus added to enable the
intersection to operate at an acceptable LOS in the PM peak hour. With these improvements, the
AM peak operates at a lower delay than before. The length of this added eastbound right turn lane
for 2020 build scenarios was found to be 430’ based on ODOT'’s Location and Design Manual and
observed 95 percentile queues.

* The intersection starts failing in the PM peak hours for scenario 3 (2040 no-build) with northbound
approach failing in AM peak hour. To mitigate this, the following improvements were needed:

0 Westbound Approach: Convert existing shared thru-right lane to a thru lane, and add another
shared thru-right lane.

0 Eastbound Approach: Add an additional thru lane (a dedicated right turn lane was already
added for 2020 build scenario but with turn lane length increased to 480’)

Home Rd & Liberty Rd N
* This intersection operates at an acceptable LOS and delay in the opening year build scenarios (2A
and 2B) in AM and PM peak hours.
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Turn lane warrants performed showed that eastbound right and westbound left turn lanes are
warranted for the horizon year build scenario. These turn lanes were taken in to consideration while
analyzing the intersection and was found to be operating at an acceptable LOS in both peak hours.
It is also assumed that Home Road would be converted to a 4 lane roadway between Sawmill Pkwy
and Liberty Road.

Turn lane lengths for eastbound right and westbound left turn lanes were estimated to be 225’ and
180’ respectively.

Page v
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1.0 Study Purpose and Scope
1.1 Purpose

The purpose of this traffic study is to determine the operational impacts of the proposed Redwood
development located in Delaware County, Ohio on the surrounding roadway network. This study identifies
the effects of the proposed development and provides necessary recommendations for roadway
improvements. The study area and existing lane configurations at the study intersections are shown on
Figure 1.1.

1.2 Scope
The study focuses on three intersections adjacent to the study area that are expected to carry the most
traffic from this proposed development. The study intersections are listed in Table 1.1.

Table 1.1 — Study Intersections

m Intersection Name

1 Home Road & Sawmill Parkway
2 Home Road & Liberty Road N
3 Home Road & Access Road

Capacity analysis was performed for the scenarios listed in Table 1.2. The study scenarios focus on the
opening year (2020), and the horizon year (2040) no-build and build traffic conditions. All scenarios account
for the expected background traffic growth in the area including added trips from the OSU study.

Table 1.2 — Study Scenarios

Traffic Volumes
Scenario Added Site | Existing Single Family and Added Site

Description Background

Growth Trips from Proposed Multi-Family Trips from

OSU Study Housing from OSU Study Redwood

Opening Year

1A No-Build 2020 X X X -
Opening Year
1B No-Build 2020 X X - -
oa  OpeningYear ., X X X X
Build
g OpeningYear ., X X - X
Build
Horizon Year
3 No-Build 2040 X X X -
4 Hor|zo.n Year 2040 X X X X
Build

2018.01836 Page 1
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The study procedures followed the Delaware County Engineer’s Office standards and the Memorandum of
Understanding between the developer, and Delaware County, OH. All analysis results and recommendations
have been summarized and are documented in this TIS.
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2.0 Background Information

2.1 Surrounding Roadway Network

The following sections document the current roadway conditions of the streets within the vicinity of the
study area. The existing roadway network and intersection lane configuration is shown in Figure 1.1. The
Delaware County Thoroughfare Plan (December 2001) was utilized to determine the functional
classifications of the study roadways listed below.

2.1.1 Home Road

Home Road is an undivided 2-lane east/west roadway that forms the northern boundary of the proposed
development and provided direct access to the proposed Redwood development. It is classified as a Major
Arterial around the study area with the posted speed limit being 50 mph.

2.1.2 Sawmill Parkway

Sawmill Parkway is a divided 4-lane north/south roadway. The intersection of Sawmill Pkwy & Home Rd
would serve as one of the two signalized intersections through which the new Redwood development
patrons would enter or exit. It is classified as a Major Arterial around the study area. There are dedicated
left turn lanes at all approaches and dedicated right turn lanes at westbound and southbound approaches.
The posted speed limit on Sawmill Pkwy north and south of Home Rd is 45 mph.

2.1.3 Liberty Road N
Liberty Road N is a north/south 2-lane local roadway that is classified as a minor arterial. There are dedicated
left turn lanes at all approaches and the posted speed limit north and south of Home Road is 50 mph.

2.2 Proposed Development

The proposed residential development by Redwood is to be located on a parcel just south of Home Road,
and west of Olentangy Liberty Middle School in Delaware County, Ohio. A conceptual site plan/layout of the
proposed development is shown in Figure 1.1 and is included in Appendix A.

The proposed development will consist primarily of 334 dwelling units (DU’s) of low-rise multi-family houses.
The proposed development is expected to break ground in late 2019 or early 2020 and expected to be
completed in three phases with about 100 DU’s complete by the opening year of 2020, 134 DU’s by 2021,
and the remaining 100 DU’s by 2022.

2.3 Off-Site Developments

At the northeast quadrant of Home Rd & Sawmill Pkwy, an ambulatory care facility is proposed along with
neighboring out-lots being occupied by retail businesses. Additionally, a 215-unit apartment development is
also proposed along Old Home Rd and east of the proposed ambulatory care facility site. The conceptual
site layout of these proposed developments are shown in Figure 1.1.
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3.0 Traffic Forecast

Based on discussions with the Delaware County Engineer’s Office, raw traffic volumes for the two study
intersections were utilized from the OSU South Delaware County Ambulatory Facility TIS (dated January 16,
2019). These raw volumes were projected to obtain the opening year (2020) and horizon year (2040)
baseline traffic volumes by applying an annual linear background traffic growth rate of 3% for all roadway
segments as agreed upon in the MoU. Generated trips for the off-site developments, and proposed
apartments were then added to these baseline volumes to be evaluated in no-build scenarios for Redwood’s
TIS. Finally, the proposed Redwood residential development generated trips in the opening build and
horizon build phases were then added to estimate the opening year (2020) and horizon year (2040) build
total traffic volumes. The following sections of the report provide greater detail of these steps.

3.1 Existing Traffic Data

Intersection turning movement counts for the two study intersections were utilized from OSU South
Delaware County Ambulatory Facility TIS dated January 16, 2019. The raw data from the traffic counts is
provided in Appendix B.

3.2 Background Traffic Growth

Based on discussions with the Delaware County Engineer’s Office, a linear annual growth rate of 3% was
assumed for all roadway segments at the two study intersection. These two signalized intersections were
used to estimate counts at the intersection of Home Rd & Access Road. The linear annual growth rates were
applied to the existing counts to forecast the opening year (2020) and horizon year (2040) background traffic
volumes.

3.3 Added Trips for Off-Site Developments

As agreed upon in the MoU, trips generated from the off-site developments (ambulatory care facility and
retail businesses) were directly added to the projected background traffic to arrive at no-build scenario
volumes for Redwood Home Road TIS. For the opening year scenarios, the proposed apartment
development along Old Home Road was treated separately and referred to as A (with apartments) and B
(without apartments).

3.4 Trip Generation

The Institute of Transportation Engineers (ITE) Trip Generation Manual, 10" Edition was used to calculate
the generated trips for the proposed Redwood development. AM and PM peak hour trips were forecasted
based on ITE land use codes #220 (Multi-family Housing — Low-Rise). Table 3.1 shows the comparison of
total number of AM peak hour and PM peak hour trips for the build scenarios that are generated by the
development.
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Table 3.1 — Base Trip Generation Comparison

AM Peak Tr|ps PM Peak Trips
Description Total Total
Trips Trips

Initial Build . . . .
220 (Phase 1) Multi-Family Housing (Low-Rise) 100 DU
Full Build . . . .
220 Multi-Family Housing (Low-Rise) 334 DU 150 35 115 173 109 64

(Phase 1, 2, 3)
*DU — Dwelling Units
The trip generation estimate used in this study is based on the latest site plan available. All calculations
documented in this study are based on the land use types and sizes provided in Table 3.1. Any significant
changes to land use size or roadway connectivity may require additional analysis. The following sections
describe the methodology used to calculate internal trips and mode reduction trips, which were removed
from the total trips identified in Table 3.1.

3.4.1 Internal Trips

Internal trips are trips which have origins and destinations within a development, but never actually travel
outside of the development on public roadways. These trips are usually removed from the total trip ends
generated by a development. Most internal trips happen when there are mixed use developments like retail
and residential uses within the study area. For the Redwood Home Road development, no internal trips were
assumed to be generated and hence no reductions were done.

3.4.2 Mode Choice Reduction Trips

Mode choice reduction trips consist of those trips made on a transportation mode other than a passenger
car. The reduction of total trips due to mode choice is common in urban areas where census data shows that
workers over the age of 16 choose to walk, bike or take public transportation to work, rather than drive.
Based on a review of census data and routes operated by Delaware County Transit Agency (DATA) for
communities near the proposed Redwood development, no mode choice reduction for the Redwood Home
Road development was done.

3.4.3 Pass-By Trips

Pass-by trips consist of those that are an intermediate stop enroute from a trip origin to a trip destination.
Pass-by trips begin and end outside the study area and are trips that are currently on the roadway. These
trips are typically associated with retail land use types. The proposed development does not intend to have
any retail land use types and hence no pass-by trips were computed. The resulting new trips after internal,
mode choice and pass-by trip reductions are summarized in Table 3.2.
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Table 3.2 —Trip Generation with Reductions

Initial Build Trips Full Build Trips
ener i | Totar | emer | et | ot | enter | it | Toar | emer | et | ot
11 37 48 37 22 59 35 150 109 64 173

Total 115

Internal 0 0 0 0

Mode Reduction 0 0 0 0 0 0 0 0

Pass-By 0 0

New Site Trips 11 37 48 37 22 59 35 115 150 109 64 173

3.5 Trip Distribution and Assignment

Trip distribution percentages from the OSU study were used to distribute trip ends generated from the
proposed Redwood development. The trip assignment percentages were adjusted for each movement at
certain intersections based on the distribution percentages observed. Figure 3.1 shows the trip distribution
and assignment percentages along the roadway segments.
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3.6 Total Traffic Volumes
After applying the background growth rates for each roadway segment to the raw traffic volumes and adding
trips generated by the proposed off-site and Redwood Home Road development, the 2020 and 2040 total
traffic volumes were obtained for each scenario at the study intersections. These volumes are shown
graphically in Figures 3.2 to 3.6.

Table 3.3 —Total Traffic Volume Computations

Figure ] —
Figure Description m

3.2
3.3

3.4

3.5
3.6
3.7
3.8
3.9
3.10
3.11
3.12
3.13

2018.01836

2020 Background Traffic Volumes A

Added Off-Site Trips (Proposed Ambulatory Facility and Retail)
Added Off-Site Trips (Existing Single-Family and Proposed Low-Rise Multi-Family

Apartment) ¢

Added Redwood Development Site Trips for Opening Year D

2020 No-Build Volumes (With Apartments) — Scenario 1A E=A+B+C
2020 No-Build Volumes (Without Apartments) — Scenario 1B F=A+B
2020 Build Volumes (With Apartments) — Scenario 2A G=A+B+C+D
2020 Build Volumes (Without Apartments) — Scenario 2B H=A+B+D
2040 Background Traffic Volumes I

Added Redwood Development Site Trips for Horizon Year J

2040 No-Build Volumes (With Apartments) — Scenario 3 K=1+B+C
2040 Build Volumes (With Apartments) — Scenario 4 L=1+B+C+]J
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4.0 Capacity Analysis

A capacity analysis has been performed for the two signalized study intersections for all scenarios while the
unsignalized intersection has only been evaluated for opening year (2020) and horizon year (2040) build
scenarios. The capacity analysis of signalized and stop controlled intersections was performed using HCS7
based on the methodology outlined in the Highway Capacity Manual (HCM 6).

The standard parameter used to evaluate traffic operating conditions is referred to as the level-of-service
(LOS). There are six LOS (A through F) which relate to driving conditions from best to worst, respectively.
LOS for signalized and unsignalized intersections is defined in terms of control delay per vehicle, which is a
direct correlation to driver discomfort, frustration, fuel consumption, and lost travel time. Table 4.1 provides
the LOS criteria as defined in the Highway Capacity Manual.

Table 4.1 — LOS Thresholds

Signalized / Roundabout Intersection Unsignalized Intersection

Control Delay per Vehicle (seconds) | Control Delay per Vehicle (seconds)

A <10 <10
B >10and <20 >10and <15
C >20and <35 >15and <25
D >35and <55 >25and <35
E >55and <80 >35and <50
F >80 >50

As agreed upon in the MoU, development impacts that increase average delay by more than 5 seconds
(where LOS is D or worse) for the intersection require mitigation that restores the average no-build delay.
Improvements were identified for the locations not meeting the criteria.

The performance measures evaluated in this study include: LOS, average vehicle delay, and 95% percentile
queue length. Poor operating conditions are indicated in red font in the Capacity Analysis summary tables.
Capacity analysis reports from HCS are provided in Appendix D.

4.1 Capacity Analysis Summary for AM Peak Hours
Table 4.2 shows the capacity analysis summary for AM peak hours for all scenarios evaluated. The following
section summarizes the results by each intersection.
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Table 4.2 - Capacity AnaIysis Results Summary (AM)

Overall
" | Intersection Scenario | Control | pelay Delay Delay Delay Delay
Type (sec) (secs) (secs) (secs) (secs)

43.8 D 35.8 D 42.1 35.6 D 39.5 D
2A 44.1 D | 363 | D | 426 D 35.7 D 399 | D
2A** 29.4 C 334 C 42.6 D 35.7 D 36.4 D
Home Rd & 1B 396 | D | 255 | C | 43.1 D 35.1 D 36.6 | D
1 Sawmill 2B Signal | 39.8 D 26.0 C | 435 D 35.2 D 36.9 D
Pkwy 2B** 27.7 | C | 238 | C | 435 D 35.2 D 34.1 C
3 166.8 | F 675 | E | 1357 | F 56.4 E | 1090 | F
3x* 45.0 D 65.1 E 39.3 D 33.3 C 45.0 D
4 45.3 D 66.2 E | 392 D 33.6 C 454 | D
1A 38.2 D | 282 C | 36.6 D 38.7 D 34.7 | C
2A 387 | D | 283 C | 36.7 D 38.7 D 350 | C
2A** 21.3 C | 278 | C | 36.7 D 38.7 D 289 | C
1B 46.3 D | 393 | D | 29.7 C 35.3 D 390 | D
Home Rd & .
2 : 2B Signal | 488 | D | 395 | D | 29.7 C 35.3 D 40.0 | D
Liberty Rd N
2B** 31.0 C | 390 | D | 29.7 C 35.3 D 339 | C
3 48.4 D 55.3 E | 130.5 F 68.9 E 72.1 E
3** 28.7 | C | 351 D | 31.0 C 37.4 D 32.4 C
4 29.1 C | 354 | D | 314 C 37.5 D 32.7 | C
2A - - 8.8 A 16.7 C - - - -
3 | HomeRd& 28 owsC | - - |87 A 163 - - -]
Access Rd
4 - - 10.1 B 25.7 D - - - -
*refers to LOS for left turn movement; **refers to with improvements results for the same scenario,

4.1.1 Home Road & Sawmill Pkwy

For scenario 1A (2020 no-build with apartments), the intersection operates at LOS D and control delay of
39.5 seconds. With added volumes from the Redwood Development, scenario 2A (2020 build scenario)
would operate at LOS D and control delay of 39.9 seconds. While there are no improvements needed based
on the AM peak results, PM peak results do require mitigation. Thus, the AM scenarios were also evaluated
with these improvements and the intersection is expected to operate at LOS D and control delay of 36.4
seconds.

For scenario 1B (2020 no-build without apartments), the intersection operates at LOS D and control delay of
36.6 seconds. With added volumes from the Redwood Development, scenario 2B (2020 build without
apartments) would operate at LOS D and control delay of 36.9 seconds. While there are no improvements
needed based on the AM peak results, PM peak results do require mitigation. Thus, the AM scenarios were
also evaluated with these improvements and the intersection is expected to operate at LOS C and control
delay of 34.1 seconds.
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For scenario 3 (2040 no-build), the intersection would operate at a failing intersection LOS with eastbound
and northbound approaches failing. To mitigate this, the following improvements were identified:

* Northbound Approach: Add an additional left turn lane, convert existing shared thru-right lane to a
thru lane, and add a dedicated right turn lane.

*  Westbound Approach: Convert existing right turn lane to a shared thru-right turn lane.

e Eastbound Approach: Add an additional thru lane (a dedicated right turn lane was already added for
2020 build scenario)

* Right-turn overlap phases would be needed on all approaches.

With this mitigation, the intersection would operate at LOS D and a control delay of 45.0 seconds.

For scenario 4 (2040 build), the intersection would operate at LOS D and a control delay of 45.4 seconds.
Improvements identified in scenario 3 were included while evaluating scenario 4. No further improvements
were identified as the delay for build scenario did not increase by more than 5 seconds in comparison to
delay for no-build scenario.

4.1.2 Home Road & Liberty Rd N

For scenario 1A (2020 no-build with apartments), the intersection operates at LOS C and control delay of
34.7 seconds. With added volumes from the Redwood Development, scenario 2A (2020 build with
apartments) would operate at LOS C and intersection delay of 35.0 seconds. While there are no
improvements needed based on the AM peak results, PM peak results do require mitigation. Thus, the AM
scenarios were also evaluated with these improvements and the intersection is expected to operate at LOS
C and control delay of 28.9 seconds.

For scenario 1B (2020 no-build without apartments), the intersection operates at LOS D and control delay of
39.0 seconds. With added volumes from the Redwood Development, scenario 2B (2020 build without
apartments) would operate at LOS D and control delay of 40.0 seconds. While there are no improvements
needed based on the AM peak results, PM peak results do require mitigation. Thus, the AM scenarios were
also evaluated with these improvements and the intersection is expected to operate at a LOS of C and delay
of 33.9 seconds.

For scenario 3 (2040 no-build), the intersection would operate at LOS E with the northbound approach
failing. To mitigate this, the following improvements were identified:

¢  Westbound Approach: Convert existing shared thru-right lane to a thru lane, and add another shared
thru-right lane.

e Eastbound Approach: Add an additional thru lane (a dedicated right turn lane was already added for
2020 build scenario)

With this mitigation, the intersection would operate at LOS C and a control delay of 32.4 seconds.

For scenario 4 (2040 build), the intersection would operate at LOS C and a control delay of 32.7 seconds.
Improvements identified in scenario 3 were included while evaluating scenario 4. No further improvements
were identified as the delay for build scenario did not exceed by more than 5 seconds in comparison to
delays for no-build scenario.
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4.1.3 Home Road & Access Road

The northbound approach and westbound left movements are expected to operate at an acceptable LOS
and delay in the 2020 build scenarios 2A and 2B. For the 2040 build scenario, the northbound approach is
expected to operate at LOS D and a delay of 25.7 seconds.

4.2 Capacity Analysis Summary for PM Peak Hours
Table 4.3 shows the capacity analysis summary for PM peak hours for all scenarios evaluated. The following
section summarizes the results by each intersection.

Table 4.3 — Capacity Analysis Results Summary (PM)

Overall
nt. . .
Intersection | Scenario Control Delay
ID LOS
Type (secs)
1A 59.8 E 36.4 E 58.5 E 58.4 E 534 D
2A 62.0 E 41.1 E 60.2 E 59.5 E 55.8 E
2A** 28.4 C 23.8 C 60.2 E 59.5 E 44.5 D
Home Rd & 1B 46,0 | D | 387 | D | 539 D 58.1 E 495 | D
1 Sawmill 2B Signal | 47.1 D 43.2 D | 55.0 D 58.9 E 51.3 D
Pkwy 2B** 25.5 C | 266 | C | 550 D 58.9 E 428 | D
3 241.2 F 73.1 E | 213.8 F 150 F 175.2 F
Clala 458 | D | 57.1 E | 470 D 47.2 D 49.2 | D
4 47.3 D 61.6 | E | 470 D 47.4 D 50.7 | D
1A 252 C | 254 C | 67.1 E 65.4 E 377 | D
2A 28.2 Cc | 263 C | 69.1 E 66.0 E 395 | D
2A** 21.6 c | 276 | C | 502 D 50.0 D 320 | C
1B 27.2 c | 272 C | 56.2 E 56.3 E 362 | D
Home Rd & ,
2 . 2B Signal 28.7 C 27.9 C 57.2 E 56.6 E 37.1 D
Liberty Rd N
2B** 21.0 C | 26.1 C | 572 E 56.6 E 337 | C
3 35.0 C 65.0 E | 2364 F 181.9 F 107.6 | F
3xk 45.2 D | 43.7 | D | 452 D 34.0 C 435 | D
4 48.3 D 45.1 D 47.9 D 34.1 C 45.7 D
’ Rd & 2A - - 10.1 | B* | 19.7 C - - - -
3 | "ome 28 owsc | - - | 100 8% 193] ¢ - - -]
Access Rd
4 - - 13.2 | B* | 333 D - - - -
*refers to LOS for left turn movement; **refers to “With Improvements” results for the same scenario

4.2.1 Home Road & Sawmill Pkwy

For scenario 1A (2020 no-build with apartments), the intersection operates at LOS D and control delay of
53.4 seconds. With added volumes from the Redwood Development, scenario 2A (2020 build with
apartments) would operate at LOS E and control delay of 55.8 seconds. There are some movements which
operate at failing LOS and these could be mitigated by adding an eastbound right turn lane and an overlap
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phase for the same to relieve these heavy right turn volumes. Post mitigation, the intersection would
operate at LOS D and control delay of 44.5 seconds.

For scenario 1B (2020 no-build without apartments), the intersection operates at LOS D and intersection
delay of 49.5 seconds. With added volumes from the Redwood Development, scenario 2B (2020 build
without apartments) would operate at LOS D and control delay of 51.3 seconds. There are some movements
which operate at failing LOS and these could be mitigated by adding an eastbound right turn lane and an
overlap phase for the same to relieve these heavy right turn volumes. Post mitigation, the intersection would
operate at LOS D and control delay of 42.8 seconds.

For scenario 3 (2040 no-build), the intersection would operate at a failing intersection LOS with all
approaches except the westbound one failing as well. To mitigate this, the following improvements were
needed:

* Northbound Approach: Add an additional left turn lane, convert existing shared thru-right lane to a
thru lane, and add a dedicated right turn lane.

* Westbound Approach: Convert existing right turn lane to a shared thru-right turn lane.

e Eastbound Approach: Add an additional thru lane (a dedicated right turn lane was already added for
2020 build scenario)

e Right-turn overlap phases would be needed on all approaches.

With this mitigation, the intersection would operate at LOS D and a control delay of 49.2 seconds.

For scenario 4 (2040 build), the intersection would operate at LOS D and a control delay of 50.7 seconds.
Improvements identified in scenario 3 were included while evaluating scenario 4. No further improvements
were identified as the delays for build scenario did not exceed by more than 5 seconds in comparison to
delays for no-build scenario.

4.2.2 Home Road & Liberty Rd N

For scenario 1A (2020 no-build with apartments), the intersection operates at LOS D and control delay of
37.7 seconds. With added volumes from the Redwood Development, scenario 2A (2020 build with
apartments) would operate at LOS D and control delay of 39.5 seconds. There are some movements which
operate at failing LOS and these could be mitigated by installing an eastbound right turn lane and an overlap
phase for the same to relieve these heavy right turn volumes. Post mitigation, the intersection would
operate at LOS C and control delay of 32.0 seconds.

For scenario 1B (2020 no-build without apartments), the intersection operates at LOS D and control delay of
36.2 seconds. With added volumes from the Redwood Development, scenario 2B (2020 build without
apartments) would operate at LOS D and control delay of 37.1 seconds. There are some movements which
operate at failing LOS and these could be mitigated by installing an eastbound right turn lane and an overlap
phase for the same to relieve the heavy right turn volumes. Post mitigation, the intersection would operate
at LOS C and control delay of 33.7 seconds.

For scenario 3 (2040 no-build), the intersection would operate at a failing intersection LOS with northbound
and southbound approaches failing. To mitigate this, the following improvements were needed:
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e  Westbound Approach: Convert existing shared thru-right lane to a thru lane, and add another shared
thru-right lane.

e Eastbound Approach: Add an additional thru lane (a dedicated right turn lane was already added for
2020 build scenario)

With this mitigation, the intersection would operate at LOS D and a control delay of 43.5 seconds.

For scenario 4 (2040 build), the intersection would operate at LOS D and a control delay of 45.7 seconds.
Improvements identified in scenario 3 were included while evaluating scenario 4. No further improvements
were identified as the delays for build scenario did not exceed by more than 5 seconds in comparison to
delays for no-build scenario.

4.2.3 Home Road & Access Road

The northbound approach and westbound left movements are expected to operate at an acceptable LOS
and delay in the 2020 build scenarios 2A and 2B. For the 2040 build scenario, the northbound approach is
expected to operate at LOS D and a delay of 33.3 seconds.

4.3 Turn Lane Warrant Analysis

Left turn and right turn lane warrants were evaluated at Home Road & Access Road for the 2040 build
condition based on Delaware County Engineer’s Office standards. Ohio DOT’s Location and Design Manual
(January 2019) was used to evaluate the turn lane warrants. Based on the warrant analysis, it was observed
that both left turn and right turn lanes are warranted for the 2040 build scenarios. For the westbound
approach, a two-way left turn lane (TWLTL) exists as of today on Home Road and would work without
restriping it to a dedicated left turn lane. Detailed analysis results are attached in Appendix E.

4.4 Queuing Analysis

Table 4.4 and Table 4.5 shows the queuing analysis summary for all study intersections in all scenarios
evaluated. Wherever 95" percentile queues have exceeded existing storage lengths, they have been
highlighted in red. Additionally, queues observed at newly added capacity analysis driven turn lanes are also
highlighted. The required turn lane lengths for these newly added turn lanes are computed using procedures
outlined in Ohio DOT’s Location and Design Manual and the averaged with the observed 95™ percentile
gueues. These have been discussed in Table 4.6.
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Table 4.4 —Queuing Analysis Summary (AM)

95th Percentile Queues (Existing Storage Length) in ft. | AM Peak Hour

Intersection e | ows | we | s
| Left | Thru | Right | Left | Thru | Right | Left | Thru | Right | Left | Thru | Right
1A 100 451 158 350 176 | 175 456 106 236 61
(375) (500) (300) ' (600) (500)
2A 100 455 166 345 176 | 174 461 107 236 61
(375) (500) (300) ' (600) (500)
2A** 100 302 69 147 345 176 | 174 461 107 236 61
(375) (500) (300) ' (600) (500)
1B 97 426 135 229 100 | 178 455 103 235 59
(375) (500) (300) ' (600) (500)
H Rd & S ill
1 ome awmi 28 97 430 143 224 100 @ 178 460 104 235 59
Pkwy (375) (500) (300) ' (600) (500)
2B** 97 290 68 128 224 100 | 178 460 104 235 59
(375) (500) (300) ' (600) (500)
3 209 1343 334 397 182 | 459 1125 247 400 94
(375) (500) (300) ' (600) (500)
3x* 220 270 @ 147 259 461 214 496 | 134 169 318 79
(375) (500) (600) (500)
4 220 275 @ 147 177 441 214 496 | 145 177 318 79
(375) (500) (600) (500)
1A 25 476 48 384 198 169 19 217
(550) (325) (325) (325)
2A 25 484 48 386 199 169 19 217
(550) (325) (325) (325)
2A** 26 289 = 40 47 386 199 169 19 217
(550) (325) (325) (325)
1B 27 448 >7 448 157 163 17 208
(550) (325) (325) (325)
H Rd & Liberty Rd
2 ome oery 28 27 466 >7 452 158 163 17 208
N (550) (325) (325) (325)
2B** 27 348 85 >> 452 158 163 17 208
(550) (325) (325) (325)
3 47 559 165 752 609 287 29 414
(550) (325) (325) (325)
3x* 41 249 | 136 96 329 247 222 26 307
(550) (325) (325) (325)
4 42 256 = 145 97 333 251 222 26 307
(550) (325) (325) (325)
2A - - - 0 - - 10 - - -
3 Home Rd & Access Rd 2B - - - 0 - - 10 - - -
4 - - - 5 - - 11 - - -
**Refers to results for the"With Improvements" scenario XX  Refers to newly added capacity-driven turn lane queues
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**Refers to results for the"With Improvements" scenario

-7
|
2
3
2018.01836

Home Rd & Sawmill

Home Rd & Liberty Rd

Home Rd & Access Rd

2A

2A**

1B

2B

ZB**

1A

2A

ZA**

1B

2B

2B**

¥

2A

2B

(375)
81
(375)
81
(375)
77
(375)
77
(375)
77
(375)
152
(375)
174
(375)
176
(375)
25
(550)
26
(550)
29
(550)
24
(550)
27
(550)
26
(550)
52
(550)
65
(550)

69
(550)

239
(500)

269
(500)
159
(500)
331
(500)
362
(500)
153
(500)
436
(500)
305
(500)
360
(500)
77
(325)
175
(325)
76
(325)
75
(325)
57
(325)
72
(325)
389
(325)
213
(325)

256
(325)

777
406 = 127
651
666
371 118
2303
384 276
402 276
453
495
329 @ 269
515
466
337 280
546
387 @ 422

423 | 448
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317

317

315

352

352

352

445

(300)

87
(300)
89
(300)
78
(300)
80
(300)
80
(300)

87
(300)

538

544

460

467

506

473

452

480

952

479

496

Table 4.5 —Queuing Analysis Summary (PM)

m T M

399
(600)

399
(600)
399
(600)
400
(600)
400
(600)
400
(600)
1297
(600)
357
(600)
357
(600)
103
(325)
114
(325)
111
(325)
106
(325)
158
(325)
117
(325)
676
(325)
247
(325)

278
(325)

515

535

535

468

485

485

1258

443 | 329

443 | 378

285

285

259

279

163

279

644

341

341

38

210
(500)

223
(500)
223
(500)
196
(500)
207
(500)
207
(500)
305
(500)
209
(500)
224
(500)
17
(325)
17
(325)
16
(325)
17
(325)
17
(325)
17
(325)
34
(325)
19
(325)

19
(325)

334

334

334

335

335

335

701

424

424

XX  Refers to newly added capacity-driven turn lane queues

95th Percentile Queues (Existing Storage Length) in ft. | PM Peak Hour
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307

310

271

284

208

285

718

323

326

79

79

79

78

78

78

99

84

84



Table 4.6 below shows the final computed turn lane lengths for capacity-driven or warrant analysis driven
turn lanes. Spreadsheets showing computations are attached in Appendix F.

Table 4.6 — Turn Lane Length Computation

Turn Lane Length Computation

Intersection Scenario | Movement | L&D Manual Computation “Eil .
Percentile Average
Includes Taper Queues
2A 550 98 325
2B 525 93 310
EBR
. 3 540 212 375
1 Home Rd & Sawmill Pkwy
4 450 212 330
3 595 232 415
NBR
4 645 262 455
2A 700 155 425
. 2B 675 183 430
2 Home Rd & Liberty Rd N EBR
3 640 279 460
665 297 480
EBR 450 0 225
3 Home Rd & Access Rd 4
WBL 350 5 180

5.0 Findings and Recommendations

Based on a review of the capacity analysis, queue analysis, and turn lane warrant analysis, following
improvements have been identified for the study intersections. These improvements are solely based on
AM and PM peak hour operations of a typical weekday which is assumed to represent the worst-case. The
proposed lane configuration for study intersections in opening year build and horizon year no-build are
graphically depicted in Figure 5.1 and Figure 5.2.

5.1 Home Rd & Sawmill Pkwy

* This intersection operates at an acceptable LOS and delay in the opening year no-build scenarios (1A
and 1B) in AM and PM peak hours.

¢ With the added Redwood development volumes (scenarios 2A and 2B), the AM peak operates at an
acceptable LOS whereas the PM peak hour has certain failing movements which could not be
mitigated with optimizing signal timings. An eastbound right turn lane was thus added to enable the
intersection to operate at an acceptable LOS in the PM peak hour. With these improvements, the
AM peak operates at a lower delay than before. The length of this added eastbound right turn lane
for 2020 build scenarios was found to be 325’ based on ODOT’s Location and Design Manual and
observed 95™ percentile queues.

* The intersection starts failing in both the AM and PM peak hours for scenario 3 (2040 no-build). To
mitigate this, the following improvements were needed:

0 Northbound Approach
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= Add an additional left turn lane (Turn lane length same as existing — 600’)
= Convert existing shared thru-right lane to a thru lane,
= Add a dedicated right turn lane (Turn lane length determined to be 415’ for no-build
and 455’ for build)
0 Westbound Approach: Convert existing right turn lane to a shared thru-right turn lane.
0 Eastbound Approach: Add an additional thru lane (a dedicated right turn lane was already
added for 2020 build scenario but turn lane length would be increased to 375’)
0 Right-turn overlap phases would also be needed on all approaches.
With these improvements, both no-build and build scenario in the horizon year would operate at
LOS D with difference in delays not exceeding 5 seconds and thus not requiring any additional
mitigation.

5.2 Home Rd & Liberty Rd N

This intersection operates at an acceptable LOS and delay in the opening year no-build scenarios (1A
and 1B) in AM and PM peak hours.
With the added Redwood development volumes (scenarios 2A and 2B), the AM peak operates at an
acceptable LOS whereas the PM peak hour has certain failing movements which could not be
mitigated with optimizing signal timings. An eastbound right turn lane was thus added to enable the
intersection to operate at an acceptable LOS in the PM peak hour. With these improvements, the
AM peak operates at a lower delay than before. The length of this added eastbound right turn lane
for 2020 build scenarios was found to be 430’ based on ODOT’s Location and Design Manual and
observed 95 percentile queues.
The intersection starts failing in the PM peak hours for scenario 3 (2040 no-build) with northbound
approach failing in AM peak hour. To mitigate this, the following improvements were needed:
0 Westbound Approach: Convert existing shared thru-right lane to a thru lane, and add another
shared thru-right lane.
0 Eastbound Approach: Add an additional thru lane (a dedicated right turn lane was already
added for 2020 build scenario but with turn lane length increased to 480’)
With these improvements, both no-build and build scenario in the horizon year would operate at
LOS D with difference in delays not exceeding 5 seconds and thus not requiring any additional
mitigation.

5.3 Home Rd & Access Rd

This intersection operates at an acceptable LOS and delay in the opening year build scenarios (2A
and 2B) in AM and PM peak hours.

Turn lane warrants performed showed that eastbound right and westbound left turn lanes are
warranted for the horizon year build scenario. These turn lanes were taken in to consideration while
analyzing the intersection and was found to be operating at an acceptable LOS in both peak hours.
It is also assumed that Home Road would be converted to a 4 lane roadway between Sawmill Pkwy
and Liberty Road.

Turn lane lengths for eastbound right and westbound left turn lanes were estimated to be 225’ and
180’ respectively.
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APPROVED
By mlove at 1:24 pm, Apr 22, 2019

March 28, 2019

Mr. John Piccin, PE, PS

Deputy Development Engineer
Delaware County Engineer’s Office
50 Channing Street

Delaware, Ohio 43015

Subject: Redwood — Home Road Traffic Impact Study
Memorandum of Understanding

Dear Mr. Piccin:

This Memorandum of Understanding is submitted to document the scope of the above captioned Traffic
Impact Study (TIS) for a proposed site on Home Road in Delaware County, Ohio. Following your
concurrence, American Structurepoint, Inc. (“we”) will prepare a traffic impact study in accordance with
the methodologies and assumptions described below.

Proposed Development & Access Plan

Redwood is planning to develop a nearly 70 acre parcel along Home Road with up to 343 multi-family
dwelling units on the south side of Home Road. The facility will have approximately 8 acres dedicated
to a senior assisted living facility with the remaining 62 acres proposed as multi-family housing. This
mixed-use development is proposed to occur in 3 phases, with a planned groundbreaking in late 2019 or
early 2020.

Intersections to Analyze

Access to the public street serving the site will be examined, consisting of a single access point to Home
Road. In addition to the site access point, the following intersections comprise the study area for this
TIS:

1. Home Road/Sawmill Parkway
2. Home Road/Liberty Road N.

Data Collection

We will utilize turning-movement traffic counts from the recently completed OSU Southern Delaware
County Ambulatory TIS (dated January 16, 2019) for the study area intersections listed above. We do
not anticipate performing any additional traffic counts given the available data.




Mr. John Piccin, PE, PS
March 28, 2019
Page 2

Trip Generation

Site-generated trip ends will be forecast using data and methodology contained in the ITE Trip Generation
Manual, 10th Edition. Weekday afternoon peak hour traffic volumes will be estimated using trip generation rates
published for ITE land use code #220 (Multifamily Housing — Low Rise). The land will be rezoned for a planned-
use development (PUD) with the proposed use specific to this land use code.

This study will not consider the effects of pass-by and internal trip reduction percentages for this site, as the only
proposed use is residential.

Trip Distribution

Site generated traffic volumes will be assigned to the existing street system based on trip generation volumes
from the OSU study. Traffic will be assigned to the site access point and study area intersection for analysis. Trip
distribution will follow the same patterns as in the OSU Study.

Traffic Projections

Based on input received from Delaware County, opening day (2020) and design year (2040) traffic projections
will be used in traffic analyses. Site-generated traffic volumes and other projected traffic will be combined with
existing traffic at study area intersections to provide design volumes for analysis. Background traffic volumes
(from the OSU Study) will be forecast to horizon year conditions by applying a linear growth rate of 3.0% per
year (from MORPC approved growth rates for the immediate area) and evaluated for growth (non-development)
related impacts.

Traffic Analyses

Intersection Capacity Analyses

Highway Capacity Software (HCS) will be used to evaluate operational characteristics of study area intersections
and the roadway segments surrounding the proposed development site. Development impacts that increase
average delay by more than 5 seconds (where Level of Service is D or worse) for the entire intersection require
mitigation under Delaware County standards. Mitigation will be identified that restores the no-build average
delay.

Traffic Signal Warrant Analysis
At the direction of the Delaware County Engineer’s Office, a traffic signal warrant analysis shall not be performed
for the proposed driveway entrance on Home Road. This intersection will remain unsignalized.

Queue Analyses

Turn lanes at the study intersections will be analyzed to determine if adequate storage is available based on traffic
volume projections. Storage requirements will be calculated using tables provided in the Location and Design
Manual § 401 (Ohio Department of Transportation, 2010). Results will be averaged with anticipated 95th
percentile queues obtained from HCS reports.

Turn Lane Warrants
Left and right turn lane warrants will be evaluated at the planned access point (where public street access onto
Home Road is desired) for 2040 Build conditions, based on Delaware County Engineer’s Office standards.

Turn Lane Length Calculations

Lengths of all capacity driven or warranted turn lanes will be determined using storage calculations provided in
the Location and Design Manual § 401 (Ohio Department of Transportation, 2010). The lengths will be based on
the maximum volume for the 2040 Build condition for either AM or PM peak conditions.

20190321



Mr. John Piccin, PE, PS
March 28, 2019
Page 3

Report Preparation

A detailed report including applicable figures and tables will be prepared to summarize study methodologies,
analysis, findings and recommendations. The report will be submitted to Delaware County for review. Please
signify your concurrence with the scope of work outlined herein by signing below and returning this
Memorandum of Understanding to me.

Should you have questions or comments during your review or if I may be of further assistance in this matter,
please contact me at (317) 547-5580 at your convenience.

Sincerely,

Jeremy R. Chapman, PE, PhD, PTOE
Senior Traffic Engineer

Enclosures: Proposed Concept Site Plan

ACCEPTANCE AND APPROVAL OF MEMORANDUM OF UNDERSTANDING

BY:

Delaware County Engineer’s Office

DATE:

20190321
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Southen Del. Co. Ambulatory- TMC

Wed Apr 25, 2018

Full Length (4PM-6PM, 7AM-9AM)
All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)

Provided by: Carpenter Marty (CM) Transportation Inc.
6612 Singletree Drive, Columbus, OH, 43229, US

All Movements
I1D: 516868, Location: 40.195862, -83.096305
Leg Home Rd Home Rd Sawmill Pkwy Sawmill Pkwy
Direction Eastbound Westbound Northbound Southbound
Time L T R U App L T R U App L T R U App L T R U App |Int
2018-04-25 7:00AM 9 56 26 0 91 24 109 35 0 168 87 185 15 0 287 32 83 6 0 121 667
7:15AM 27 63 23 0 113 35 68 23 0 126 49 138 19 0 206 35 113 1 0 159 604
7:30AM 19 81 24 0 124 33 51 12 0 96 28 73 32 0 133 20 101 26 0 147 500
7:45AM 9 81 27 0 117 38 50 32 0 120 44 141 38 0 223 12 96 13 0 121 581
Hourly Total 64 281 100 0 445 130 278 102 0 510 208 537 104 O 849 99 393 56 0 548| 2352
8:00AM 3 84 36 0 123 34 72 27 0 133 41 71 18 0 130 18 77 11 0 106 492
8:15AM 10 60 26 0 96 26 40 13 0 79 22 42 26 0 90 68 9 0 84 349
8:30AM 5 79 17 0 101 37 55 6 0 98 34 45 28 0 107 56 8 0 68 374
8:45AM 10 79 32 0 121 37 52 14 0 103 24 108 26 0 158 17 66 2 0 85 467
Hourly Total 28 302 111 0 441 134 219 60 0 413 121 266 98 0 485 46 267 30 0 343 1682
4:00PM 8 64 35 0 107 27 72 12 0 111 55 86 37 0 178 35 112 8 0 155 551
4:15PM 16 73 38 0 127 38 72 23 0 133 66 94 30 0 190 22 58 5 0 85 535
3 4:30PM 13 67 44 0 124 26 62 31 0 119 76 113 42 0 231 29 81 1 0 111 585
< 4:45PM 16 90 52 0 158 30 87 20 0 137 76 103 38 0 217 36 108 9 0 153 665
Z Hourly Total 53 294 169 0 516 121 293 86 0 500 273 396 147 0 816 122 359 23 0 504 2336
=1 5:00PM 21 77 35 0 133 20 80 21 0 121 77 93 55 0 225 29 77 0 111 590
& 5:15PM 14 86 49 0 149 37 81 16 0 134 73 120 45 0 238 13 75 0 92 613
5:30PM 13 98 39 0 150 36 66 17 0 119 83 103 54 0 240 10 79 0 96 605
5:45PM 21 81 45 0 147 29 71 17 0 117 94 97 57 0 248 15 58 4 0 77 589
Hourly Total 69 342 168 0 579 122 298 71 0 491 327 413 211 0 951 67 289 20 O 376| 2397
Total 214 1219 548 0 1981 507 1088 319 0 1914 929 1612 560 0 3101 334 1308 129 0 1771 8767
% Approach| 10.8% 61.5% 27.7% 0% -| 26.5% 56.8% 16.7% 0% -] 30.0% 52.0% 18.1% 0% -| 18.9% 73.9% 7.3% 0% - -
% Total| 2.4% 13.9% 6.3% 0% 22.6%| 5.8% 12.4% 3.6% 0% 21.8%| 10.6% 18.4% 6.4% 0% 354%| 3.8% 14.9% 15% 0% 20.2% -
Lights 202 1176 538 0 1916 488 1034 275 0 1797 916 1564 542 0 3022 299 1262 125 0 1686 8421
% Lights | 94.4% 96.5% 98.2% 0% 96.7%| 96.3% 95.0% 86.2% 0% 93.9%| 98.6% 97.0% 96.8% 0% 97.5%| 89.5% 96.5% 96.9% 0% 95.2%| 96.1%
Articulated Trucks 0 3 2 0 5 5 8 0 0 13 0 1 4 0 5 0 0 0 0 0 23
% Articulated Trucks 0% 0.2% 04% 0% 03%| 1.0% 0.7% 0% 0% 0.7% 0% 0.1% 0.7% 0% 0.2% 0% 0% 0% 0% 0%| 0.3%
Buses and Single-Unit Trucks 12 40 8 0 60 14 46 44 0 104 13 47 14 0 74 35 46 4 0 85 323
% Buses and Single-Unit Trucks| 5.6% 3.3% 15% 0% 3.0%| 2.8% 4.2% 13.8% 0% 54%| 14% 29% 25% 0% 2.4%| 10.5% 3.5% 3.1% 0% 4.8%| 3.7%

“L: Left, R: Right, T: Thru, U: U-Turn
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Southen Del. Co. Ambulatory - TMC

Wed Apr 25, 2018

Full Length (4PM-6PM, 7AM-9AM)

All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements

ID: 516868, Location: 40.195862, -83.096305

[N] Sawmill Pkwy

Total: 3916
In:1771 Out: 2145
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[S] Sawmill Pkwy
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Provided by: Carpenter Marty (CM) Transportation Inc.
6612 Singletree Drive, Columbus, OH, 43229, US
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Out: 2113

Total: 4027

[E]Home Rd
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Southen Del. Co. Ambulatory- TMC

Wed Apr 25, 2018
AM Peak (7AM - 8AM)

All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)

Provided by: Carpenter Marty (CM) Transportation Inc.
6612 Singletree Drive, Columbus, OH, 43229, US

All Movements
ID: 516868, Location: 40.195862, -83.096305
Leg Home Rd Home Rd Sawmill Pkwy Sawmill Pkwy
Direction Eastbound Westbound Northbound Southbound
Time L T R U App L T R U App L T R U App L T R U App |Int
2018-04-25 7:00AM 9 56 26 0 91 24 109 35 0 168 87 185 15 0 287 32 83 6 0 121 667
7:15AM 27 63 23 0 113 35 68 23 0 126 49 138 19 0 206 35 113 1 0 159 604
7:30AM 19 81 24 0 124 33 51 12 0 96 28 73 32 0 133 20 101 26 0 147 500
7:45AM 9 81 27 0 117 38 50 32 0 120 44 141 38 0 223 12 96 13 0 121 581
Total 64 281 100 O 445 130 278 102 O 510 208 537 104 O 849 99 393 56 0 548 2352
% Approach| 14.4% 63.1% 22.5% 0% -1 25.5% 54.5% 20.0% 0% -1 24.5% 63.3% 12.2% 0% -l 18.1% 71.7% 10.2% 0% - -
% Total| 2.7% 11.9% 4.3% 0% 18.9%| 5.5% 11.8% 4.3% 0% 21.7%| 8.8% 22.8% 4.4% 0% 36.1%| 4.2% 16.7% 2.4% 0% 23.3% -
PHF| 0.593 0.867 0.926 - 0.897| 0.855 0.638 0.729 - 0.759| 0.598 0.726 0.684 - 0.740| 0.707 0.869 0.538 - 0.862| 0.882
Lights 59 272 98 0 429 125 262 99 0 486 205 527 98 0 830 88 369 54 0 511 2256
% Lights| 92.2% 96.8% 98.0% 0% 96.4%| 96.2% 94.2% 97.1% 0% 95.3%| 98.6% 98.1% 94.2% 0% 97.8%| 88.9% 93.9% 96.4% 0% 93.2%| 95.9%
Articulated Trucks 0 0 0 O 0 1 5 0 0 6 0 1 2 0 3 0 0 0 0 0 9
% Articulated Trucks 0% 0% 0% 0% 0%| 0.8% 1.8% 0% 0% 1.2% 0% 0.2% 19% 0% 0.4% 0% 0% 0% 0% 0%| 0.4%
Ay Buses and Single-Unit Trucks 5 9 2 0 16 4 11 3 0 18 3 9 4 0 16 11 24 20 37 87
] % Buses and Single-Unit Trucks| 7.8% 3.2% 2.0% 0% 3.6%| 3.1% 4.0% 29% 0% 3.5%| 14% 17% 3.8% 0% 19%| 11.1% 6.1% 3.6% 0% 6.8%| 3.7%
;“U*L: Left, R: Right, T: Thru, U: U-Turn
g
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Southen Del. Co. Ambulatory- TMC Provided by: Carpenter Marty (CM) Transportation Inc.

Wed Apr 25, 2018 6612 Singletree Drive, Columbus, OH, 43229, US
AM Peak (7AM - 8AM)

All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements

1D: 516868, Location: 40.195862, -83.096305
[N] Sawmill Pkwy

Total: 1251
In: 548 Out: 703
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Southen Del. Co. Ambulatory- TMC

Wed Apr 25, 2018

PM Peak (4:45PM - 5:45PM) - Overall Peak Hour

All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)

All Movements

ID: 516868, Location: 40.195862, -83.096305

Provided by: Carpenter Marty (CM) Transportation Inc.

6612 Singletree Drive, Columbus, OH, 43229, US

Leg Home Rd Home Rd Sawmill Pkwy Sawmill Pkwy
Direction Eastbound Westbound Northbound Southbound
Time L T R U App L T R U App L T R U App L T R U App |Int
2018-04-25 4:45PM 16 90 520 158 30 87 20 0 137 76 103 38 0 217 36 108 9 0 153 665
5:00PM 21 77 35 0 133 20 80 21 0 121 77 93 5 0 225 29 77 5 0 111 590
5:15PM 14 86 49 0 149 37 81 16 0 134 73 120 45 0 238 13 75 4 0 92 613
5:30PM 13 98 39 0 150 36 66 17 0 119 83 103 54 0 240 10 79 7 0 96 605
Total 64 351 175 0 590 123 314 74 0 511 309 419 192 0 920 88 339 25 0 452 2473
% Approach| 10.8% 59.5% 29.7% 0% -1 24.1% 61.4% 14.5% 0% -1 33.6% 45.5% 20.9% 0% -l 19.5% 75.0% 5.5% 0% - -
% Total| 2.6% 14.2% 7.1% 0% 23.9%| 5.0% 12.7% 3.0% 0% 20.7%| 12.5% 16.9% 7.8% 0% 37.2% 3.6% 13.7% 1.0% 0% 18.3% -
PHF| 0.762 0.895 0.841 - 0.934( 0.831 0.902 0.881 - 0.932 0.931 0.873 0.873 - 0.958 0.611 0.785 0.694 - 0.739( 0.930
Lights 62 343 175 0 580 123 309 66 0 498 309 416 189 0 914 80 338 25 0 443 2435
% Lights| 96.9% 97.7% 100% 0% 98.3%| 100% 98.4% 89.2% 0% 97.5%| 100% 99.3% 98.4% 0% 99.3%| 90.9% 99.7% 100% 0% 98.0%| 98.5%
Articulated Trucks 0 2 0 0 2 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 3
% Articulated Trucks 0% 0.6% 0% 0% 0.3% 0% 0.3% 0% 0% 0.2% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%| 0.1%
Ay Buses and Single-Unit Trucks 2 6 0 0 8 0 4 8 0 12 0 3 3 0 6 8 1 0 0 9 35
] % Buses and Single-Unit Trucks| 3.1% 1.7% 0% 0% 1.4% 0% 13% 10.8% 0% 2.3% 0% 0.7% 1.6% 0% 0.7%| 9.1% 0.3% 0% 0% 2.0% 1.4%
§*L: Left, R: Right, T: Thru, U: U-Turn
g
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Southen Del. Co. Ambulatory- TMC Provided by: Carpenter Marty (CM) Transportation Inc.

Wed Apr 25, 2018 6612 Singletree Drive, Columbus, OH, 43229, US
PM Peak (4:45PM - 5:45PM) - Overall Peak Hour

All Classes (Lights, Articulated Trucks, Buses and Single-Unit Trucks)
All Movements

1D: 516868, Location: 40.195862, -83.096305
[N] Sawmill Pkwy

Total: 1009
In: 452 Out: 557
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Count data is 1 hour off; we used miovision but the time
zone was not set to eastern...so add 1 hour to
everything...for instance, the count time started at 1:00

AM, not 12:00 AM...so we have count data from 1:00 AM

DLZ
8430 West Bryn Mawr Avenue, Suite 100

Chicago, lllinois, United States 60631

Count Name: Home Road Signal Timing Study
Site Code: 10121702
Start Date: 10/12/2017

(773) 283-2600 sslezakdiz@gmail.com Page No: 1
- 1:00 AM (24 hours).
Turning Movement Data
Liberty Road Home Road Liberty Road Home Road
. Southbound Westbound Northbound Eastbound
Start Time Right Thru Left U-Turn  App. Total Right Thru Left U-Turn  App. Total Right Thru Left U-Turn  App. Total Right Thru Left U-Turn  App. Total | Int. Total
12:00 AM 0 1 1 0 2 0 1 0 0 1 0 2 0 0 2 0 0 0 0 0 5
12:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 2 2
12:30 AM 0 2 0 0 2 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 3
12:45 AM 0 0 0 0 0 0 2 0 0 2 1 0 0 0 1 0 0 0 0 0 3
Hourly Total 0 3 1 0 4 0 3 0 0 3 2 2 0 0 4 0 2 0 0 2 13
1:00 AM 0 0 0 0 0 0 2 0 0 2 0 1 0 0 1 0 2 0 0 2 5
1:15 AM 0 0 0 0 0 1 0 1 0 2 0 0 0 0 0 0 2 0 0 2 4
1:30 AM 0 1 1 0 2 1 0 0 0 1 0 0 0 0 0 0 2 0 0 2 5
1:45 AM 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 1
Hourly Total 0 1 1 0 2 2 2 1 0 ) 0 1 1 0 2 0 6 0 0 6 15
2:00 AM 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 1
2:15 AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2:30 AM 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
2:45 AM 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 1
Hourly Total 0 0 1 0 1 0 1 0 0 1 0 1 0 0 1 0 0 0 0 0 3
3:00 AM 0 1 0 0 1 0 0 1 0 1 0 1 0 0 1 0 1 1 0 2 5
3:15 AM 0 0 0 0 0 0 2 0 0 2 0 1 1 0 2 0 3 0 0 3 7
3:30 AM 0 0 0 0 0 0 2 0 0 2 1 1 1 0 3 2 2 0 0 4 9
3:45 AM 1 0 1 0 2 0 5 0 0 5 1 0 3 0 4 0 4 0 0 4 15
Hourly Total 1 1 1 0 3 0 9 1 0 10 2 3 5] 0 10 2 10 1 0 13 36
4:00 AM 0 2 0 0 2 0 10 3 0 13 0 0 2 0 2 2 8 0 0 10 27
4:15 AM 0 1 3 0 4 2 10 1 0 13 0 1 0 0 1 1 9 0 0 10 28
4:30 AM 0 3 4 0 7 0 7 3 0 10 5 1 3 0 9 2 14 0 0 16 42
4:45 AM 0 4 2 0 6 1 10 0 0 11 2 1 2 0 5 2 14 0 0 16 38
Hourly Total 0 10 9 0 19 3 37 7 0 47 7 3 7 0 17 7 45 0 0 52 135
5:00 AM 2 5 4 0 11 1 12 2 0 15 3 8 5 0 16 7 30 1 0 38 80
5:15 AM 2 6 7 0 15 1 28 3 0 32 4 9 4 0 17 3 30 1 0 34 98
5:30 AM 2 9 11 0 22 2 55 4 0 61 5 14 12 0 31 8 46 2 0 56 170
5:45 AM 2 26 8 0 36 1 79 9 0 89 19 11 81 0 111 14 60 2 0 76 312
Hourly Total 8 46 30 0 84 5 174 18 0 197 31 42 102 0 175 32 166 6 0 204 660
6:00 AM 4 30 7 0 41 6 82 13 0 101 10 22 81 0 113 25 70 6 0 101 356
6:15 AM 9 30 5 0 44 2 96 14 0 112 8 19 10 0 37 32 100 11 0 143 336
6:30 AM 10 44 7 0 61 3 68 25 0 96 18 25 21 0 64 16 80 10 0 106 327
6:45 AM 15 35 2 0 52 5 93 20 0 118 18 27 37 0 82 22 90 9 0 121 373
Hourly Total 38 139 21 0 198 16 339 72 0 427 54 93 149 0 296 95 340 36 0 471 1392
7:00 AM 2 22 3 0 27 4 77 19 0 100 17 27 17 0 61 21 91 5 0 117 305
7:15 AM 2 33 6 0 41 3 88 11 0 102 12 13 14 0 39 6 62 2 0 70 252
7:30 AM 11 34 12 0 57 3 87 14 0 104 12 13 5 0 30 16 76 4 0 96 287
7:45 AM 8 31 0 46 3 77 19 0 99 19 13 10 0 42 20 82 3 0 105 292
Hourly Total 23 120 28 0 171 13 329 63 0 405 60 66 46 0 172 63 311 14 0 388 1136
8:00 AM 6 19 5 0 30 3 81 30 0 114 14 17 20 0 51 24 61 3 0 88 283
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Count data is 1 hour off; we used miovision but the time zone was not set to eastern…so add 1 hour to everything…for instance, the count time started at 1:00 AM, not 12:00 AM…so we have count data from 1:00 AM  - 1:00 AM (24 hours).
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8:15 AM 6 20 5 0 31 4 71 20 0 95 12 14 9 0 35 12 67 3 0 82 243
8:30 AM 2 13 10 0 25 2 55 8 0 65 12 14 5 0 31 11 66 2 0 79 200
8:45 AM 5 20 10 0 35 4 52 14 0 70 15 16 12 0 43 9 63 6 0 78 226
Hourly Total 19 72 30 0 121 13 259 72 0 344 53 61 46 0 160 56 257 14 0 327 952
9:00 AM 0 20 6 0 26 5 34 17 0 56 8 12 9 0 29 5 47 0 0 52 163
9:15 AM 3 7 2 0 12 5 54 14 0 73 8 14 10 0 32 15 52 3 0 70 187
9:30 AM 3 7 5 0 15 3 40 16 0 59 12 8 9 0 29 11 56 2 0 69 172
9:45 AM 2 10 0 0 12 1 42 8 0 51 17 13 13 0 43 14 50 5 0 69 175
Hourly Total 8 44 13 0 65 14 170 55 0 239 45 47 41 0 133 45 205 10 0 260 697
10:00 AM 1 14 2 0 17 2 50 12 0 64 17 8 5 0 30 5 56 5 0 66 177
10:15 AM 2 17 1 0 20 5 45 10 0 60 13 14 13 0 40 12 58 1 0 71 191
10:30 AM 4 18 4 0 26 2 56 14 0 72 13 17 14 0 44 16 62 1 0 79 221
10:45 AM 6 16 6 0 28 7 56 15 0 78 14 16 12 0 42 15 43 4 0 62 210
Hourly Total 13 65 13 0 91 16 207 51 0 274 57 55 44 0 156 48 219 11 0 278 799
11:00 AM 7 11 2 0 20 3 53 6 0 62 10 12 10 0 32 23 57 0 84 198
11:15 AM 5 20 4 0 29 4 55 12 0 71 18 20 9 0 47 15 57 0 76 223
11:30 AM 3 17 3 0 23 5 59 13 0 77 13 11 15 0 39 18 64 0 86 225
11:45 AM 4 9 2 0 15 8 61 9 0 78 12 14 10 0 36 11 51 10 0 72 201
Hourly Total 19 57 11 0 87 20 228 40 0 288 53 57 44 0 154 67 229 22 0 318 847
12:00 PM 7 16 4 0 27 4 53 12 0 69 13 17 16 0 46 26 80 7 0 113 255
12:15PM 3 14 6 0 23 2 47 10 0 59 18 14 9 0 41 12 53 1 0 66 189
12:30 PM 4 13 4 0 21 7 57 12 0 76 17 8 10 0 35 13 73 4 0 90 222
12:45 PM 3 12 6 0 21 2 61 12 0 75 5 12 8 0 25 30 77 6 0 113 234
Hourly Total 17 55 20 0 92 15 218 46 0 279 53 51 43 0 147 81 283 18 0 382 900
1:00 PM 2 9 6 0 17 4 52 11 0 67 13 16 13 0 42 23 61 7 0 91 217
1:15PM 3 17 4 0 24 3 64 4 0 71 7 24 25 0 56 12 57 5 0 74 225
1:30 PM 4 25 4 0 33 7 65 12 0 84 15 14 20 0 49 22 71 8 0 101 267
1:45 PM 1 16 4 0 21 4 50 14 0 68 17 17 21 0 55 59 96 10 0 165 309
Hourly Total 10 67 18 0 95 18 231 41 0 290 52 71 79 0 202 116 285 30 0 431 1018
2:00 PM 7 27 6 0 40 3 56 24 0 83 16 20 15 0 51 20 51 8 0 79 253
2:15PM 4 12 4 0 20 12 87 17 0 116 18 29 24 0 71 22 69 4 0 95 302
2:30 PM 4 32 3 0 39 4 76 21 0 101 25 17 8 0 50 24 75 6 0 105 295
2:45 PM 0 27 5 0 32 6 80 14 0 100 17 23 22 0 62 21 70 6 0 97 291
Hourly Total 15 98 18 0 131 25 299 76 0 400 76 89 69 0 234 87 265 24 0 376 1141
3:00 PM 4 29 6 0 39 5 76 23 0 104 11 33 32 0 76 18 68 11 0 97 316
3:15PM 9 28 6 0 43 10 107 20 0 137 1" 21 29 0 61 22 93 3 0 118 359
3:30 PM 10 35 5 0 50 5 86 23 0 114 24 31 32 0 87 44 84 9 0 137 388
3:45 PM 8 36 7 0 51 2 105 35 0 142 17 40 34 0 91 57 104 8 0 169 453
Hourly Total 31 128 24 0 183 22 374 101 0 497 63 125 127 0 315 141 349 31 0 521 1516
4:00 PM 5 39 3 0 47 7 116 27 0 150 14 30 41 0 85 47 99 5 0 151 433
4:15PM 10 46 3 0 59 4 117 22 0 143 14 40 61 0 115 48 96 16 0 160 477
4:30 PM 7 31 1 0 39 5 112 21 0 138 12 21 33 0 66 54 101 6 0 161 404
4:45 PM 10 39 4 0 53 6 117 37 0 160 20 31 56 0 107 56 62 10 0 128 448
Hourly Total 32 155 11 0 198 22 462 107 0 591 60 122 191 0 373 205 358 37 0 600 1762
5:00 PM 5 36 9 0 50 5 90 28 0 123 19 23 44 0 86 62 61 12 0 135 394
5:15 PM 3 31 4 0 38 6 115 16 0 137 27 34 36 0 97 45 66 0 118 390
5:30 PM 3 21 3 0 27 4 55 15 0 74 22 34 32 0 88 23 68 3 0 94 283
5:45 PM 4 19 4 0 27 5 71 22 0 98 32 20 34 0 86 29 49 5 0 83 294
Hourly Total 15 107 20 0 142 20 331 81 0 432 100 111 146 0 357 159 244 27 0 430 1361
6:00 PM 7 13 2 0 22 3 60 28 0 91 12 24 30 0 66 56 88 12 0 156 335
6:15 PM 10 15 1 0 26 9 53 18 0 80 44 29 42 0 115 59 86 12 0 157 378
6:30 PM 1 9 2 0 12 1 43 12 0 56 22 14 31 0 67 27 66 10 0 103 238
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6:45 PM 1 9 3 0 13 2 49 7 0 58 12 14 32 0 58 17 44 5 0 66 195
Hourly Total 19 46 8 0 73 15 205 65 0 285 90 81 135 0 306 159 284 39 0 482 1146
7:00 PM 1 15 1 0 17 2 42 7 0 51 8 9 27 0 44 14 38 3 0 55 167
7:15PM 0 12 2 0 14 4 35 6 0 45 7 18 10 0 35 21 42 2 0 65 159
7:30 PM 2 11 1 0 14 0 34 4 0 38 10 15 6 0 31 16 33 5 0 54 137
7:45 PM 0 6 0 0 6 3 27 8 0 38 5 11 7 0 23 4 25 1 0 30 97
Hourly Total 3 44 4 0 51 9 138 25 0 172 30 53 50 0 133 55 138 11 0 204 560
8:00 PM 1 8 2 0 11 5 31 6 0 42 9 7 0 24 13 33 2 0 48 125
8:15PM 0 9 2 0 1" 4 36 7 0 47 15 13 13 0 41 14 25 1 0 40 139
8:30 PM 0 4 5 0 9 1 29 7 0 37 6 4 4 0 14 8 21 2 0 31 91
8:45 PM 2 7 2 0 11 2 15 0 0 17 7 5 0 0 12 2 4 2 0 8 48
Hourly Total 3 28 1" 0 42 12 111 20 0 143 37 30 24 0 91 37 83 7 0 127 403
9:00 PM 2 5 1 0 8 1 25 1 0 27 1 7 3 0 11 2 13 2 0 17 63
9:15 PM 2 2 0 0 4 1 11 4 0 16 2 3 0 14 5 7 0 0 12 46
9:30 PM 0 3 0 0 3 0 8 2 0 10 1 10 5 0 16 5 13 0 0 18 47
9:45 PM 2 5 0 0 7 0 8 0 0 8 1 2 3 0 6 0 6 1 0 7 28
Hourly Total 6 15 1 0 22 2 52 7 0 61 5 28 14 0 47 12 39 3 0 54 184
10:00 PM 0 3 0 0 3 2 9 1 0 12 3 3 0 0 6 3 7 2 0 12 33
10:15 PM 0 1 0 0 1 3 11 0 0 14 2 0 0 0 2 2 4 0 0 6 23
10:30 PM 1 3 0 0 4 0 6 3 0 9 2 1 2 0 5 1 6 0 0 7 25
10:45 PM 0 1 1 0 2 1 5 2 0 8 1 1 0 0 2 0 5 0 0 5 17
Hourly Total 1 8 1 0 10 6 31 6 0 43 8 5 2 0 15 6 22 2 0 30 98
11:00 PM 0 2 0 0 2 1 5 0 0 6 0 1 1 0 2 0 4 0 0 4 14
11:15PM 0 0 0 0 0 1 3 0 0 4 1 0 2 0 3 1 5 1 0 7 14
11:30 PM 0 0 1 0 1 0 3 0 0 3 0 0 0 0 0 2 0 0 0 2 6
11:45 PM 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 1 0 1 2
Hourly Total 0 2 1 0 3 2 12 0 0 14 1 1 3 0 5 3 9 2 0 14 36
Grand Total 281 1311 296 0 1888 270 4222 955 0 5447 939 1198 1368 0 3505 1476 4149 345 0 5970 16810
Approach % 14.9 69.4 15.7 0.0 - 5.0 775 17.5 0.0 - 26.8 34.2 39.0 0.0 - 24.7 69.5 5.8 0.0 - -
Total % 1.7 7.8 1.8 0.0 1.2 1.6 25.1 5.7 0.0 324 5.6 71 8.1 0.0 20.9 8.8 24.7 2.1 0.0 35.5 -
Lights 257 1284 274 0 1815 250 4033 935 0 5218 910 1168 1315 0 3393 1429 3942 325 0 5696 16122
% Lights 91.5 97.9 92.6 - 96.1 92.6 95.5 97.9 - 95.8 96.9 97.5 96.1 - 96.8 96.8 95.0 94.2 - 95.4 95.9
Mediums 18 24 19 0 61 14 171 17 0 202 20 26 52 0 98 47 186 14 0 247 608
% Mediums 6.4 1.8 6.4 - 3.2 52 4.1 1.8 - 3.7 2.1 2.2 3.8 - 2.8 3.2 4.5 41 - 41 3.6
Articulated Trucks 6 3 3 0 12 6 18 3 0 27 9 4 1 0 14 0 21 6 0 27 80
% Articulated Trucks 21 0.2 1.0 - 0.6 2.2 0.4 0.3 - 0.5 1.0 0.3 0.1 - 0.4 0.0 0.5 1.7 - 0.5 0.5
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DLZ

8430 West Bryn Mawr Avenue, Suite 100

Chicago, lllinois, United States 60631
(773) 283-2600 sslezakdlz@gmail.com
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Turning Movement Data Plot

Count Name: Home Road Signal Timing Study
Site Code: 10121702

Start Date: 10/12/2017

Page No: 4
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DLZ
8430 West Bryn Mawr Avenue, Suite 100

Chicago, lllinois, United States 60631
(773) 283-2600 sslezakdlz@gmail.com

Count Name: Home Road Signal Timing Study

Site Code: 10121702
Start Date: 10/12/2017

Page No: 5
Turning Movement Peak Hour Data (6:00 AM)
Liberty Road Home Road Liberty Road Home Road
Start Time Southbound Westbound Northbound Eastbound
Right Thru Left U-Turn  App. Total Right Thru Left U-Turn  App. Total Right Thru Left U-Turn  App. Total Right Thru Left U-Turn  App. Total | Int. Total
6:00 AM 4 30 7 0 41 6 82 13 0 101 10 22 81 0 113 25 70 6 0 101 356
6:15 AM 9 30 5 0 44 2 96 14 0 112 8 19 10 0 37 32 100 11 0 143 336
6:30 AM 10 44 7 0 61 3 68 25 0 96 18 25 21 0 64 16 80 10 0 106 327
6:45 AM 15 35 2 0 52 5 93 20 0 118 18 27 37 0 82 22 90 9 0 121 373
Total 38 139 21 0 198 16 339 72 0 427 54 93 149 0 296 95 340 36 0 471 1392
Approach % 19.2 70.2 10.6 0.0 - 3.7 79.4 16.9 0.0 - 18.2 314 50.3 0.0 - 20.2 722 7.6 0.0 - -
Total % 2.7 10.0 1.5 0.0 14.2 1.1 24.4 5.2 0.0 30.7 3.9 6.7 10.7 0.0 21.3 6.8 244 2.6 0.0 33.8 -
PHF 0.633 0.790 0.750 0.000 0.811 0.667 0.883 0.720 0.000 0.905 0.750 0.861 0.460 0.000 0.655 0.742 0.850 0.818 0.000 0.823 0.933
Lights 33 138 18 0 189 14 327 68 0 409 52 92 147 0 291 91 325 32 0 448 1337
% Lights 86.8 99.3 85.7 - 95.5 87.5 96.5 94.4 - 95.8 96.3 98.9 98.7 - 98.3 95.8 95.6 88.9 - 95.1 96.0
Mediums 3 1 3 0 7 2 10 4 0 16 2 1 2 0 5 4 13 3 0 20 48
% Mediums 7.9 0.7 14.3 - 3.5 12.5 2.9 5.6 - 3.7 3.7 1.1 1.3 - 1.7 4.2 3.8 8.3 - 4.2 3.4
Articulated Trucks 2 0 0 0 2 0 2 0 0 2 0 0 0 0 0 0 2 1 0 3 7
% Articulated Trucks 5.3 0.0 0.0 - 1.0 0.0 0.6 0.0 - 0.5 0.0 0.0 0.0 - 0.0 0.0 0.6 2.8 - 0.6 0.5




86 J0 £Gg ebed

DLZ

8430 West Bryn Mawr Avenue, Suite 100

Chicago, lllinois, United States 60631
(773) 283-2600 sslezakdlz@gmail.com
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Turning Movement Peak Hour Data Plot (6:00 AM)

Count Name: Home Road Signal Timing Study
Site Code: 10121702

Start Date: 10/12/2017

Page No: 6
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DLZ

8430 West Bryn Mawr Avenue, Suite 100

Chicago, lllinois, United States 60631

Count Name: Home Road Signal Timing Study
Site Code: 10121702
Start Date: 10/12/2017

(773) 283-2600 sslezakdiz@gmail.com Page No: 7
Turning Movement Peak Hour Data (3:45 PM)
Liberty Road Home Road Liberty Road Home Road
. Southbound Westbound Northbound Eastbound
Start Time Right Thru Left U-Turn  App. Total Right Thru Left U-Turn  App. Total Right Thru Left U-Turn  App. Total Right Thru Left U-Turn  App. Total | Int. Total
3:45 PM 8 36 7 0 51 2 105 35 0 142 17 40 34 0 91 57 104 8 0 169 453
4:00 PM 5 39 3 0 47 7 116 27 0 150 14 30 41 0 85 47 99 0 151 433
4:15 PM 10 46 3 0 59 4 117 22 0 143 14 40 61 0 115 48 96 16 0 160 477
4:30 PM 7 31 1 0 39 5 112 21 0 138 12 21 33 0 66 54 101 0 161 404
Total 30 152 14 0 196 18 450 105 0 573 57 131 169 0 357 206 400 35 0 641 1767
Approach % 15.3 77.6 71 0.0 - 3.1 78.5 18.3 0.0 - 16.0 36.7 47.3 0.0 - 321 62.4 55 0.0 - -
Total % 1.7 8.6 0.8 0.0 11.1 1.0 25.5 5.9 0.0 324 3.2 7.4 9.6 0.0 20.2 11.7 22.6 2.0 0.0 36.3 -
PHF 0.750 0.826 0.500 0.000 0.831 0.643 0.962 0.750 0.000 0.955 0.838 0.819 0.693 0.000 0.776 0.904 0.962 0.547 0.000 0.948 0.926
Lights 30 152 14 0 196 15 441 104 0 560 55 129 168 0 352 206 391 34 0 631 1739
% Lights 100.0 100.0 100.0 - 100.0 83.3 98.0 99.0 - 97.7 96.5 98.5 99.4 - 98.6 100.0 97.8 97.1 - 98.4 98.4
Mediums 0 0 0 0 0 1 8 1 0 10 0 0 1 0 1 0 8 0 0 8 19
% Mediums 0.0 0.0 0.0 - 0.0 5.6 1.8 1.0 - 1.7 0.0 0.0 0.6 - 0.3 0.0 2.0 0.0 - 1.2 1.1
Articulated Trucks 0 0 0 0 0 2 1 0 0 3 2 2 0 0 4 0 1 1 0 2 9
% Articulated Trucks 0.0 0.0 0.0 - 0.0 111 0.2 0.0 - 0.5 3.5 1.5 0.0 - 1.1 0.0 0.3 2.9 - 0.3 0.5
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Appendix C — Trip Generation

2018.01836



Project Information

Project Name:
No:

Date:

City:
State/Province:
Zip/Postal Code:
Country:

Client Name:

Analyst's Name:
Edition:

2018.01836 Redwood Home Road TIS -
Opening Year (Phase 1)
2018.01836

7/3/2019

Delaware

Ohio

43015

United States

Redwood Acquisitions

American Structurepoint

Trip Generation Manual, 10th Ed

Initial Build - AM Peak

Initial Build - PM Peak

Land Use Size - -
Entry Exit Entry Exit
220 - Multifamily Housing (Low-Rise) . .
(General Urban/Suburban) 100 Dwelling Units 11 37 37 22
Reduction 0 0 0 0
Internal 0 0 0 0
Pass-by 0 0 0 0
Non-pass-by 11 37 37 22
Total 11 37 37 22
Total Reduction 0 0 0 0
Total Internal 0 0 0 0
Total Pass-by 0 0 0 0
Total Non-pass-by 11 37 37 22




Project Information
2018.01836 Redwood Home Road TIS -
Project Name: Horizon Year (Phases 1-3)
No: 2018.01836
Date: 7/3/2019
City: Delaware
State/Province: Ohio
Zip/Postal Code: 43015
Country: United States
Client Name: Redwood Acquisitions
Analyst's Name: American Structurepoint
Edition: Trip Generation Manual, 10th Ed
. Full Build - AM Peak | Full Build - PM Peak
Land Use Size - -
Entry Exit Entry Exit

220 - Multifamily Housing (Low-Rise) 35 115 109 64
(General Urban/Suburban) 334 Dwelling Units
Reduction 0 0 0 0
Internal 0 0 0 0
Pass-by 0 0 0 0
Non-pass-by 35 115 109 64
Total 35 115 109 64
Total Reduction 0 0 0 0
Total Internal 0 0 0 0
Total Pass-by 0 0 0 0
Total Non-pass-by 35 115 109 64
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Appendix D — Capacity Analysis Results

2018.01836



HCS7 Signalized Intersection Results Summary

Intersection Home Rd & Sawmill Pkwy

File Na

me

Sc1A_Int 1 & 2_AM.xus

Project Description Redwood Home Rd TIS

General Information Intersection Information RIF N
Agency American Structurepoint Duration, h 0.25 . AR .
Analyst SBG Analysis Date |Jul 8, 2019 Area Type Other = - ;
Jurisdiction Delaware County, OH Time Period |AM Peak PHF 0.92 j; i
Urban Street Home Rd Analysis Year |Sc1A-2020 No- | Analysis Period |1>7:00 = —
build (With
Apartﬁnents) . ‘qu}' «

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand ( v ), veh/h 130 | 314 | 106 || 171 | 323 | 147 || 220 | 711 | 136 || 116 | 448 68
Signal Information 5 R; - ‘R: & ]IJ I
Cycle, s 100.0 | Reference Phase | 2 . E‘“:; K N Sl s g _€; ﬁ

B . E 1 2 3 4
Offset, s 79 | Reference Point | Begin Green 73 07 597 175 16 55 d L
Uncoordinated| No | Simult. Gap E/W On [Yellow|3.9 0.0 5.2 3.9 3.9 48 p 9_ Y
Force Mode Fixed | Simult. Gap N/S On |Red 2.6 0.0 1.0 2.2 2.2 1.0 5 6 7 8

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 5 2 1 6 3 8 7 4
Case Number 1.1 4.0 1.1 3.0 1.1 4.0 1.1 3.0
Phase Duration, s 13.8 35.9 14.5 36.6 21.3 36.0 13.6 28.3
Change Period, ( Y+R¢), s 6.5 6.2 6.5 6.2 6.1 5.8 6.1 5.8
Max Allow Headway ( MAH ), s 4.0 0.0 4.0 0.0 4.0 4.0 4.0 4.0
Queue Clearance Time (gs), s 7.4 9.9 11.4 25.7 7.3 14.3
Green Extension Time (ge), s 0.0 0.0 0.0 0.0 0.3 25 0.0 3.8
Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00
Max Out Probability 1.00 1.00 1.00 0.93 1.00 0.58
Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14
Adjusted Flow Rate (v ), veh/h 141 | 457 200 | 378 | 172 || 239 | 474 | 447 126 | 487 74
Adjusted Saturation Flow Rate ( s ), veh/h/In 1781 | 1789 1781 | 1870 | 1585 || 1781 | 1870 | 1765 | 1781 | 1781 | 1585
Queue Service Time (gs), s 54 | 241 79 | 189 | 86 94 | 237|237 || 53 | 123 | 34
Cycle Queue Clearance Time (gc), s 54 | 241 79 | 189 | 8.6 9.4 | 23.7 | 23.7 5.3 123 | 34
Green Ratio (g/C) 0.37 | 0.30 0.38 | 0.30 | 0.38 || 0.40 | 0.30 | 0.30 || 0.30 | 0.22 | 0.30
Capacity ( ¢ ), veh/h 297 | 531 267 | 569 | 601 || 436 | 565 | 533 || 233 | 801 | 472
Volume-to-Capacity Ratio ( X) 0.475) 0.859 0.750 0.666 | 0.287 || 0.549 | 0.838 | 0.839 || 0.541 | 0.608 | 0.156
Back of Queue ( Q), ft/In ( 95 th percentile) 100.5| 451.4 157.7|350.2 | 175.8 || 174.2 | 455.9 | 430.8 || 105.8 | 235.8 | 60.6
Back of Queue ( Q), veh/In ( 95 th percentile) 40 | 17.8 6.2 | 138 | 6.9 6.9 | 179 | 172 | 4.2 9.3 24
Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.27 | 0.00 0.32 | 0.00 | 0.59 || 0.29 | 0.00 | 0.00 §| 0.21 | 0.00 | 0.00
Uniform Delay ( d 1), s/veh 239 | 33.2 255 | 366 | 26.5 || 224 | 326 | 32.6 || 28.4 | 34.8 | 25.8
Incremental Delay ( d 2 ), s/veh 1.2 | 16.4 7.9 4.2 0.8 15 | 139 | 14.6 2.5 3.4 0.7
Initial Queue Delay ( d 3), s/veh 0.0 | 0.0 0.0 | 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
Control Delay ( d ), s/veh 251 | 49.6 33.4 | 408 | 27.3 || 23.8 | 46.5 | 47.2 | 309 | 38.2 | 26.6
Level of Service (LOS) C D C D C C D D C D C
Approach Delay, s/veh / LOS 438 | D 358 | D 421 | D 356 | D
Intersection Delay, s/veh / LOS 39.5
.
Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 2.8 C 3.0 C 2.4 B 2.3 B
Bicycle LOS Score / LOS 1.5 A 1.6 B 1.4 A 1.1 A

Copyright © 2019 University of Florida, All Rights Reserved.

HCS7™ Streets Version 7.2

Generated: 7/12/2019 4:05:49 PM



HCS7 Signalized Intersection Results Summary

Intersection Home Rd & Liberty Rd N

File Name

Sc1A_Int 1 & 2_AM.xus

Project Description Redwood Home Rd TIS

General Information Intersection Information = -Ei** e
Agency American Structurepoint Duration, h 0.25 . -
Analyst SBG Analysis Date |Jul 8, 2019 Area Type Other = ‘ ‘;
Jurisdiction Delaware County, OH Time Period |AM Peak PHF 0.92 j; Ei
Urban Street Home Rd Analysis Year |Sc1A-2020 No- | Analysis Period |1>7:00 = —
build (With
Apartments) T EE, W

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand ( v ), veh/h 43 413 | 121 78 | 448 17 195 | 101 59 23 152 | 48
Signal Information B F_ 5
= - = S $|

Cycle, s 100.0 | Reference Phase | 2 — E‘“:E K N % _€; ﬁ

. . E 1 2 3 4
Offset, s 34 | Reference Point | Begin Green 171 12 388 192 196 100
Uncoordinated| No | Simult. Gap E/W On [Yellow|4.3 0.0 5.2 3.9 5.2 0.0 p 9_ Y
Force Mode Fixed | Simult. Gap N/S On |Red |14 0.0 1.0 1.9 1.0 0.0 5 6 7 8

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 5 2 1 6 3 8 7 4
Case Number 1.1 4.0 1.1 4.0 1.1 4.0 1.1 4.0
Phase Duration, s 12.8 45.0 14.2 46.4 15.0 25.8 15.0 25.8
Change Period, ( Y+R¢), s 5.7 6.2 7.1 6.2 5.8 6.2 6.3 6.2
Max Allow Headway ( MAH ), s 4.0 0.0 4.0 0.0 4.0 4.0 4.0 4.0
Queue Clearance Time (gs), s 3.4 4.7 11.2 10.8 3.0 13.1
Green Extension Time (ge), s 0.0 0.0 0.0 0.0 0.0 0.9 0.0 0.7
Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00
Max Out Probability 1.00 1.00 1.00 0.09 0.07 0.29
Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14
Adjusted Flow Rate ( v ), veh/h 46 569 85 505 212 | 174 25 217
Adjusted Saturation Flow Rate ( s ), veh/h/In 1781 | 1797 1781 | 1858 1781 | 1754 1781 | 1793
Queue Service Time (gs), s 1.4 | 29.9 2.7 | 223 9.2 8.8 1.0 111
Cycle Queue Clearance Time (gc), s 14 | 29.9 27 | 223 9.2 8.8 1.0 11.1
Green Ratio (g/C) 0.46 | 0.39 0.46 | 0.40 0.29 | 0.20 0.28 | 0.20
Capacity ( ¢ ), veh/h 340 | 697 274 | 747 312 | 344 333 | 351
Volume-to-Capacity Ratio ( X) 0.135) 0.817 0.310| 0.677 0.680| 0.506 0.075| 0.619
Back of Queue ( Q), ft/In ( 95 th percentile) 245 | 475.2 47.9 | 383.9 197.3 | 168.7 19.1 | 216.8
Back of Queue ( Q ), veh/In ( 95 th percentile) 1.0 | 18.7 1.9 | 151 7.8 6.6 0.8 8.5
Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.04 | 0.00 0.15 | 0.00 0.61 | 0.00 0.06 | 0.00
Uniform Delay ( d 1), s/veh 17.8 | 34.3 20.3 | 246 30.3 | 35.9 26.7 | 36.8
Incremental Delay ( d 2), s/veh 0.1 5.6 0.6 4.9 5.9 1.2 0.1 3.3
Initial Queue Delay ( d 3), s/veh 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0
Control Delay ( d ), s/veh 17.9 | 39.9 21.0 | 294 36.2 | 37.1 26.8 | 401
Level of Service (LOS) B D C C D D C D
Approach Delay, s/veh / LOS 382 | D 282 | C 366 | D 387 | D
Intersection Delay, s/veh / LOS 34.7 C
.
Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 2.3 B 2.3 B 2.3 B 2.3 B
Bicycle LOS Score / LOS 1.5 B 1.5 A 1.1 A 0.9 A

Copyright © 2019 University of Florida, All Rights Reserved.

HCS7™ Streets Version 7.2
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HCS7 Signalized Intersection Results Summary

Intersection Home Rd & Sawmill Pkwy

File Name

Sc1A_Int 1 & 2_PM.xus

Project Description Redwood Home Rd TIS

General Information Intersection Information RIF N
Agency American Structurepoint Duration, h 0.25 . AR .
Analyst SBG Analysis Date |Jul 8, 2019 Area Type Other = - ;
Jurisdiction Delaware County, OH Time Period |PM Peak PHF 0.92 j; i
Urban Street Home Rd Analysis Year |Sc1A-2020 No- | Analysis Period |1>7:00 = —
build (With
Apartﬁnents) . ‘qu}' «

Demand Information EB WB NB SB
Approach Movement L T R L R L T R L T R
Demand ( v ), veh/h 98 392 | 186 || 170 | 383 | 97 328 | 511 | 243 || 149 | 471 64
Signal Information 5 R; - ‘R: & ]IJ I
Cycle, s 120.0 | Reference Phase | 2 . E‘“:; K N Sl s g _€; ﬁ

B . E 1 2 3 4
Ciifze. @ 0 |Reference Point | BeO I Green (7.3 |29 [44.0 |89 (59 |203 | ] t
Uncoordinated| No | Simult. Gap E/W On [Yellow|3.9 0.0 5.2 3.9 3.9 48 p 9_ Y
Force Mode Fixed | Simult. Gap N/S On |Red 2.6 0.0 1.0 2.2 2.2 1.0 5 6 7 8

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 5 2 1 6 3 8 7 4
Case Number 1.1 4.0 1.1 3.0 1.1 4.0 1.1 3.0
Phase Duration, s 13.8 50.2 16.7 53.1 27.0 38.1 15.0 26.1
Change Period, ( Y+R¢), s 6.5 6.2 6.5 6.2 6.1 5.8 6.1 5.8
Max Allow Headway ( MAH ), s 4.0 0.0 4.0 0.0 4.0 4.0 4.0 4.0
Queue Clearance Time (gs), s 6.4 12.0 21.2 28.5 10.9 18.7
Green Extension Time (ge), s 0.0 0.0 0.0 0.0 0.0 2.1 0.0 1.0
Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00
Max Out Probability 1.00 1.00 1.00 1.00 1.00 1.00
Movement Group Results EB WB NB SB
Approach Movement L T R L R L T R L T R
Assigned Movement 5 2 12 1 16 3 8 18 7 4 14
Adjusted Flow Rate ( v ), veh/h 107 | 628 223 | 502 | 127 || 357 | 433 | 387 162 | 512 70
Adjusted Saturation Flow Rate ( s ), veh/h/In 1781 | 1768 1781 | 1870 | 1585 || 1781 | 1870 | 1666 | 1781 | 1781 | 1585
Queue Service Time (gs), s 44 | 419 10.0 | 235 | 53 || 19.2 | 264 | 265 || 89 | 16.7 | 4.2
Cycle Queue Clearance Time (gc), s 44 | 41.9 10.0 | 235 | 53 || 19.2 | 26.4 | 26.5 8.9 16.7 | 4.2
Green Ratio (g/C) 0.43 | 0.37 0.45 | 0.39 | 047 || 0.36 | 0.27 | 0.27 || 0.24 | 0.17 | 0.23
Capacity ( ¢ ), veh/h 328 | 648 225 | 731 | 737 || 397 | 503 | 448 || 213 | 602 | 365
Volume-to-Capacity Ratio ( X) 0.325] 0.969 0.989| 0.687 | 0.173 ]/ 0.899 | 0.860 | 0.862 || 0.760 | 0.850 | 0.191
Back of Queue ( Q), ft/In ( 95 th percentile) 81.4 | 755.7 238.5|317.2| 84.7 ||398.5|515.4 | 468.9 || 210.3 | 333.7 | 78.9
Back of Queue ( Q), veh/In ( 95 th percentile) 3.2 | 298 94 | 125 | 3.3 || 157 | 20.3 | 18.8 || 83 | 13.1 3.1
Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.22 | 0.00 0.48 | 0.00 | 0.28 || 0.66 | 0.00 | 0.00 §| 0.42 | 0.00 | 0.00
Uniform Delay ( d 1), s/veh 23.3 | 37.3 279 | 221 | 174 || 32.7 | 41.7 | 41.7 || 39.6 | 484 | 37.2
Incremental Delay ( d 2), s/veh 0.6 | 285 441 | 33 | 03 || 227 | 172 | 19.2 || 146 | 140 | 1.2
Initial Queue Delay ( d 3), s/veh 0.0 | 0.0 0.0 | 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
Control Delay ( d ), s/veh 23.9 | 65.9 719 | 254 | 17.7 || 55.3 | 58.9 | 60.9 | 54.2 | 62.4 | 38.4
Level of Service (LOS) C E E C B E E E D E D
Approach Delay, s/veh / LOS 598 | E 36.4 D 585 | E 584 | E
Intersection Delay, s/veh / LOS 53.4 D
.
Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 2.8 C 2.9 C 2.4 B 2.3 B
Bicycle LOS Score / LOS 1.7 B 1.7 B 1.5 A 1.1 A

Copyright © 2019 University of Florida, All Rights Reserved.
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HCS7 Signalized Intersection Results Summary

Intersection Home Rd & Liberty Rd N

File Name

Sc1A_Int 1 & 2_PM.xus

Project Description Redwood Home Rd TIS

General Information Intersection Information = -Ei** e
Agency American Structurepoint Duration, h 0.25 . -
Analyst SBG Analysis Date |Jul 8, 2019 Area Type Other = ‘ ‘;
Jurisdiction Delaware County, OH Time Period |PM Peak PHF 0.92 j; Ei
Urban Street Home Rd Analysis Year |Sc1A-2020 No- | Analysis Period |1>7:00 = —
build (With
Apartments) T EE, W

Demand Information EB WB NB SB
Approach Movement L T R L R L T R L T R
Demand ( v ), veh/h 47 537 | 267 || 114 | 540 | 20 205 | 143 | 62 15 166 39
Signal Information P R; - ‘R: ]|& I
Cycle, s 120.0 | Reference Phase | 2 . E‘“:; K N Sl s v _€; ﬁ

B . E 1 2 3 4
Offset, s 0 Reference Point | Begin Green 171 55 586 |75 55 18.0
Uncoordinated| No | Simult. Gap E/W On [Yellow|4.3 0.0 5.2 43 0.0 5.2 p 9_ Y
Force Mode Fixed | Simult. Gap N/S On |Red |14 0.0 1.0 2.0 0.0 1.0 5 6 7 8

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 5 2 1 6 3 8 7 4
Case Number 1.1 4.0 1.1 4.0 1.1 4.0 1.1 4.0
Phase Duration, s 12.8 64.8 15.0 67.0 16.0 26.4 13.8 24.2
Change Period, ( Y+R¢), s 5.7 6.2 7.1 6.2 5.8 6.2 6.3 6.2
Max Allow Headway ( MAH ), s 4.0 0.0 4.0 0.0 4.0 4.0 4.0 4.0
Queue Clearance Time (gs), s 3.5 6.0 12.2 16.3 2.9 16.3
Green Extension Time (ge), s 0.0 0.0 0.1 0.0 0.0 0.6 0.0 0.3
Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00
Max Out Probability 1.00 1.00 1.00 1.00 0.32 1.00
Movement Group Results EB WB NB SB
Approach Movement L T R L R L T R L T R
Assigned Movement 5 2 12 1 16 3 8 18 7 4 14
Adjusted Flow Rate ( v ), veh/h 47 | 805 124 | 609 223 | 223 16 223
Adjusted Saturation Flow Rate ( s ), veh/h/In 1781 | 1765 1781 | 1858 1781 | 1774 1781 | 1808
Queue Service Time (gs), s 1.5 | 48.3 40 | 28.8 10.2 | 14.3 09 | 143
Cycle Queue Clearance Time (gc), s 1.5 | 48.3 40 | 288 10.2 | 14.3 0.9 14.3
Green Ratio (g/C) 0.55 | 0.49 0.55 | 0.51 0.23 | 0.17 0.21 | 0.15
Capacity ( ¢ ), veh/h 368 | 862 235 | 942 247 | 299 209 | 271
Volume-to-Capacity Ratio ( X) 0.128 0.934 0.526 | 0.646 0.903 | 0.746 0.078 | 0.821
Back of Queue ( Q), ft/In ( 95 th percentile) 25.2 | 452.8 77.1 | 459.8 102.9 | 285.1 17.3 | 307.4
Back of Queue ( Q ), veh/In ( 95 th percentile) 1.0 | 17.8 3.0 | 181 41 11.2 0.7 121
Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.05 | 0.00 0.24 | 0.00 0.32 | 0.00 0.05 | 0.00
Uniform Delay ( d 1), s/veh 16.3 | 18.1 247 | 21.7 44.0 | 475 384 | 494
Incremental Delay ( d 2), s/veh 0.0 7.6 2.2 3.4 328 | 9.8 0.2 18.0
Initial Queue Delay ( d 3), s/veh 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0
Control Delay ( d ), s/veh 16.4 | 25.7 26.9 | 251 76.8 | 57.3 38.6 | 674
Level of Service (LOS) B C C C E E D E
Approach Delay, s/veh / LOS 252 | C 25.4 C 671 | E 654 | E
Intersection Delay, s/veh / LOS 37.7 D
.
Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 2.3 B 2.3 B 2.3 B 2.3 B
Bicycle LOS Score / LOS 2.0 B 1.7 B 1.2 A 0.9 A

Copyright © 2019 University of Florida, All Rights Reserved.
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HCS7 Signalized Intersection Results Summary

Intersection Home Rd & Sawmill Pkwy

File Na

me

Sc1B_Int 1 & 2_AM.xus

Project Description Redwood Home Rd TIS

General Information Intersection Information RIF N
Agency American Structurepoint Duration, h 0.25 . AR .
Analyst SBG Analysis Date |Jul 8, 2019 Area Type Other = - ;
Jurisdiction Delaware County, OH Time Period |AM Peak PHF 0.92 j; i
Urban Street Home Rd Analysis Year |Sc1B - 2020 No- | Analysis Period |1>7:00 = —
build (Without
Apartﬁnents) . ‘qu}' «

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand ( v ), veh/h 130 | 309 | 106 || 145 | 307 | 136 || 220 | 711 | 126 || 114 | 448 68
Signal Information ‘R: & ;||=m
Cycle, s 100.0 | Reference Phase | 2 — 2‘_52 =§ K N Sl s _€; ﬁ

B . E 1 2 3 4
Offset, s 90 | Reference Point | Begin Green |75 13 595 |75 07 58 d L
Uncoordinated| No | Simult. Gap E/W On [Yellow|4.3 0.0 5.2 3.9 3.9 48 p 9_ Y
Force Mode Fixed | Simult. Gap N/S On |Red |22 0.0 1.0 2.2 2.2 1.0 5 6 7 8

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 5 2 1 6 3 8 7 4
Case Number 1.1 4.0 1.1 3.0 1.1 4.0 1.1 3.0
Phase Duration, s 15.3 37.0 14.0 35.7 20.4 354 13.6 28.6
Change Period, ( Y+R¢), s 6.5 6.2 6.5 6.2 6.1 5.8 6.1 5.8
Max Allow Headway ( MAH ), s 4.0 0.0 4.0 0.0 4.0 4.0 4.0 4.0
Queue Clearance Time (gs), s 7.3 9.4 11.4 254 7.2 14.2
Green Extension Time (ge), s 0.1 0.0 0.0 0.0 0.2 2.3 0.0 3.9
Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00
Max Out Probability 1.00 1.00 1.00 0.98 1.00 0.55
Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14
Adjusted Flow Rate ( v ), veh/h 141 | 451 183 | 388 | 172 || 239 | 467 | 443 124 | 487 74
Adjusted Saturation Flow Rate ( s ), veh/h/In 1781 | 1788 1781 | 1870 | 1585 || 1781 | 1870 | 1772 | 1781 | 1781 | 1585
Queue Service Time (gs), s 53 | 23.3 74 | 16.0 | 6.6 94 | 234 | 234 || 52 | 122 | 3.3
Cycle Queue Clearance Time (gc), s 53 | 23.3 74 | 16.0 | 6.6 94 | 234 | 234 5.2 122 | 3.3
Green Ratio (g/C) 0.38 | 0.31 0.37 | 0.29 | 0.37 || 0.39 | 0.30 | 0.30 || 0.30 | 0.23 | 0.32
Capacity ( ¢ ), veh/h 363 | 551 257 | 552 | 586 || 423 | 554 | 524 | 231 812 | 501
Volume-to-Capacity Ratio ( X) 0.389] 0.819 0.714 0.704 | 0.293 || 0.566 | 0.844 | 0.844 | 0.536 | 0.600 | 0.148
Back of Queue ( Q), ft/In ( 95 th percentile) 96.8 | 426.4 134.7|228.3| 99.9 || 177.7|454.7 | 430.9 | 103 | 234.7 | 58.7
Back of Queue ( Q ), veh/In ( 95 th percentile) 3.8 | 16.8 53 9.0 3.9 70 | 179 | 17.2 41 9.2 2.3
Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.26 | 0.00 0.27 | 0.00 | 0.33 | 0.30 | 0.00 | 0.00 §| 0.21 | 0.00 | 0.00
Uniform Delay ( d 1), s/veh 222 | 320 240 | 215 | 179 || 22.8 | 33.0 | 33.0 || 28.3 | 345 | 245
Incremental Delay ( d 2), s/veh 0.7 | 12.8 6.0 4.8 0.8 18 | 146 | 153 | 24 3.3 0.6
Initial Queue Delay ( d 3), s/veh 0.0 | 0.0 0.0 | 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
Control Delay ( d ), s/veh 22.8 | 44.8 30.0 | 26.4 | 18.7 || 245 | 476 | 48.3 || 30.7 | 37.8 | 25.2
Level of Service (LOS) C D C C B C D D C D C
Approach Delay, s/veh / LOS 396 | D 255 | C 431 | D 351 | D
Intersection Delay, s/veh / LOS 36.6 D
.
Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 2.8 C 3.0 C 2.4 B 2.3 B
Bicycle LOS Score / LOS 1.5 A 1.5 B 1.4 A 1.1 A
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HCS7 Signalized Intersection Results Summary

Intersection Information

General Information

Agency American Structurepoint Duration, h 0.25
Analyst SBG Analysis Date [Jul 8, 2019 Area Type Other
Jurisdiction Delaware County, OH Time Period |AM Peak PHF 0.92
Urban Street Home Rd Analysis Year |Sc1B - 2020 No- | Analysis Period |1>7:00
build (Without
Apartments)

Intersection Home Rd & Liberty Rd N

File Na

me

Sc1B_Int 1 & 2_AM.xus

Project Description Redwood Home Rd TIS

PACTPNEARAENIN
bt | L)
A L
= &
il -
+ £
k' sl
N Cal
N 1
MEISTERRRN

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand ( v ), veh/h 41 396 | 114 78 | 443 17 193 | 101 59 23 152 | 48
Signal Information B F_ 5
= - = S $I

Cycle, s 100.0 | Reference Phase | 2 — E‘“:E K N % _€; ﬁ

. . E 1 2 3 4
Ciifze. @ 90 | Reference Point | Begin F5rccn (7.4 (14 [31.8 |14.2 |21.6 100
Uncoordinated| No | Simult. Gap E/W On [Yellow|4.3 0.0 5.2 3.9 5.2 0.0 p 9_ Y
Force Mode Fixed | Simult. Gap N/S On |Red |14 0.0 1.0 1.9 1.0 0.0 5 6 7 8

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 5 2 1 6 3 8 7 4
Case Number 1.1 4.0 1.1 4.0 1.1 4.0 1.1 4.0
Phase Duration, s 12.8 38.0 14.2 394 20.0 27.8 20.0 27.8
Change Period, ( Y+R¢), s 5.7 6.2 7.1 6.2 5.8 6.2 6.3 6.2
Max Allow Headway ( MAH ), s 4.0 0.0 4.0 0.0 4.0 4.0 4.0 4.0
Queue Clearance Time (gs), s 3.5 5.1 10.6 10.6 2.9 12.8
Green Extension Time (ge), s 0.0 0.0 0.0 0.0 0.2 1.0 0.0 0.9
Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00
Max Out Probability 1.00 1.00 1.00 0.03 0.00 0.09
Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14
Adjusted Flow Rate ( v ), veh/h 44 | 552 85 | 500 210 | 174 25 217
Adjusted Saturation Flow Rate ( s ), veh/h/In 1781 | 1798 1781 | 1858 1781 | 1754 1781 | 1793
Queue Service Time (gs), s 1.5 | 29.9 3.1 | 246 8.6 8.6 0.9 10.8
Cycle Queue Clearance Time (gc), s 1.5 | 29.9 3.1 | 246 8.6 8.6 0.9 10.8
Green Ratio (g/C) 0.39 | 0.32 0.39 | 0.33 0.36 | 0.22 0.35 | 0.22
Capacity ( ¢ ), veh/h 258 | 572 215 | 617 427 | 379 449 | 387
Volume-to-Capacity Ratio ( X) 0.172) 0.966 0.395| 0.811 0.491) 0.459 0.056 | 0.561
Back of Queue ( Q), ft/In ( 95 th percentile) 26.9 | 447.2 56.6 | 448.4 157.1| 162.8 16.7 | 207.7
Back of Queue ( Q ), veh/In ( 95 th percentile) 1.1 17.6 22 | 17.7 6.2 6.4 0.7 8.2
Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.05 | 0.00 0.17 | 0.00 0.48 | 0.00 0.05 | 0.00
Uniform Delay ( d 1), s/veh 21.7 | 27.3 245 | 30.5 244 | 341 21.8 | 35.0
Incremental Delay ( d 2 ), s/veh 0.2 | 20.9 1.2 | 111 0.9 0.9 0.1 1.8
Initial Queue Delay ( d 3), s/veh 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0
Control Delay ( d ), s/veh 21.9 | 48.2 25.7 | 41.6 252 | 35.0 219 | 36.8
Level of Service (LOS) C D C D C C C D
Approach Delay, s/veh / LOS 463 | D 393 | D 297 | C 353 | D
Intersection Delay, s/veh / LOS 39.0
.
Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 2.3 B 2.3 B 2.3 B 2.3 B
Bicycle LOS Score / LOS 1.5 A 1.5 A 1.1 A 0.9 A
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HCS7 Signalized Intersection Results Summary

Intersection Home Rd & Sawmill Pkwy

File Name

Sc1B_Int 1 & 2_PM.xus

Project Description Redwood Home Rd TIS

General Information Intersection Information RIF N
Agency American Structurepoint Duration, h 0.25 . AR .
Analyst SBG Analysis Date |Jul 8, 2019 Area Type Other = - ;
Jurisdiction Delaware County, OH Time Period |PM Peak PHF 0.92 j; i
Urban Street Home Rd Analysis Year |Sc1B - 2020 No- | Analysis Period |1>7:00 = —
build (Without
Apartﬁnents) . ‘qu}' «

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand ( v ), veh/h 98 377 | 186 || 155 | 374 91 328 | 511 | 212 || 141 | 471 64
Signal Information F_ & B I
‘: -l

Cycle, s 120.0 | Reference Phase | 2 — 2‘_52 =E K N sl g _€; ﬁ

B . E 1 2 3 4
Offset, s 100 | Reference Point | Begin Green |75 10 458 |79 6.9 202 d L
Uncoordinated| No | Simult. Gap E/W On [Yellow|4.3 0.0 5.2 3.9 3.9 48 p 9_ Y
Force Mode Fixed | Simult. Gap N/S On |Red |22 0.0 1.0 2.2 2.2 1.0 5 6 7 8

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 5 2 1 6 3 8 7 4
Case Number 1.1 4.0 1.1 3.0 1.1 4.0 1.1 3.0
Phase Duration, s 15.0 53.0 14.0 52.0 27.0 39.0 14.0 26.0
Change Period, ( Y+R¢), s 6.5 6.2 6.5 6.2 6.1 5.8 6.1 5.8
Max Allow Headway ( MAH ), s 4.0 0.0 4.0 0.0 4.0 4.0 4.0 4.0
Queue Clearance Time (gs), s 6.2 9.5 21.2 26.7 9.9 18.8
Green Extension Time (ge), s 0.1 0.0 0.0 0.0 0.0 3.1 0.0 0.9
Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00
Max Out Probability 1.00 1.00 1.00 0.70 1.00 1.00
Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14
Adjusted Flow Rate ( v ), veh/h 107 | 612 207 | 499 | 121 || 357 | 413 | 373 153 | 512 70
Adjusted Saturation Flow Rate ( s ), veh/h/In 1781 | 1765 1781 | 1870 | 1585 || 1781 | 1870 | 1683 | 1781 | 1781 | 1585
Queue Service Time (gs), s 42 | 38.8 75 | 246 | 49 || 192|246 | 247 || 79 | 16.8 | 4.2
Cycle Queue Clearance Time (gc), s 42 | 38.8 75 | 246 | 49 || 192 | 246 | 24.7 7.9 16.8 | 4.2
Green Ratio (g/C) 0.45 | 0.39 0.44 | 0.38 | 045 || 0.36 | 0.28 | 0.28 || 0.23 | 0.17 | 0.24
Capacity ( ¢ ), veh/h 345 | 689 212 | 714 | 709 || 396 | 517 | 466 || 215 | 599 | 379
Volume-to-Capacity Ratio ( X) 0.309| 0.889 0.9770.699|0.171/0.901| 0.798 | 0.801 || 0.714 | 0.854 | 0.184
Back of Queue ( Q), ft/In ( 95 th percentile) 77 |650.7 330.7 | 352.3 | 78.2 ||400.2 | 468.4 | 429.3 || 196.2 | 334.6 | 77.7
Back of Queue ( Q), veh/In ( 95 th percentile) 3.0 | 256 13.0 | 13.9 | 3.1 158 | 184 | 172 | 7.7 | 13.2 | 3.1
Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.21 | 0.00 0.66 | 0.00 | 0.26 || 0.67 | 0.00 | 0.00 §| 0.39 | 0.00 | 0.00
Uniform Delay ( d 1), s/veh 220 | 34.2 323|248 | 17.2 || 32.7 | 40.3 | 40.3 || 40.7 | 485 | 36.3
Incremental Delay ( d 2), s/veh 0.5 | 15.9 434 | 37 | 03 || 23.0| 121 | 135 || 10.7 | 144 | 11
Initial Queue Delay ( d 3), s/veh 0.0 | 0.0 0.0 | 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
Control Delay ( d ), s/veh 22.5 | 50.0 75.7 | 285 | 17.5 || 55.8 | 52.4 | 53.8 || 51.4 | 629 | 374
Level of Service (LOS) C D E C B E D D D E D
Approach Delay, s/veh / LOS 460 | D 387 | D 539 | D 581 | E
Intersection Delay, s/veh / LOS 49.5
.
Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 2.8 C 2.9 C 2.4 B 2.3 B
Bicycle LOS Score / LOS 1.7 B 1.6 B 1.4 A 1.1 A
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HCS7 Signalized Intersection Results Summary

Intersection Home Rd & Liberty Rd N

File Name

Sc1B_Int 1 & 2_PM.xus

Project Description Redwood Home Rd TIS

General Information Intersection Information = -Ei** e
Agency American Structurepoint Duration, h 0.25 . -
Analyst SBG Analysis Date |Jul 8, 2019 Area Type Other = ‘ ‘;
Jurisdiction Delaware County, OH Time Period |PM Peak PHF 0.92 j; Ei
Urban Street Home Rd Analysis Year |Sc1B - 2020 No- | Analysis Period |1>7:00 = —
build (Without
Apartments) T EE, W

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand ( v ), veh/h 46 527 | 263 || 114 | 525 | 20 199 | 143 | 62 15 166 37
Signal Information = []IJ I
Cycle, s 120.0 | Reference Phase | 2 — E’_Ez :E K N T I = _€; ﬁ

B . E 1 2 3 4
Offset, s 110 | Reference Point | Begin Green173 12 576 186 13 196
Uncoordinated| No | Simult. Gap E/W On [Yellow|4.3 0.0 5.2 43 0.0 5.2 p 9_ Y
Force Mode Fixed | Simult. Gap N/S On |Red |14 0.0 1.0 2.0 0.0 1.0 5 6 7 8

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 5 2 1 6 3 8 7 4
Case Number 1.1 4.0 1.1 4.0 1.1 4.0 1.1 4.0
Phase Duration, s 14.2 65.0 13.0 63.8 16.2 271 14.9 25.8
Change Period, ( Y+R¢), s 7.1 6.2 5.7 6.2 5.8 6.2 6.3 6.2
Max Allow Headway ( MAH ), s 4.0 0.0 4.0 0.0 4.0 4.0 4.0 4.0
Queue Clearance Time (gs), s 3.4 6.1 12.4 16.2 2.8 15.9
Green Extension Time (ge), s 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.6
Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00
Max Out Probability 1.00 1.00 1.00 0.73 0.05 1.00
Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14
Adjusted Flow Rate ( v ), veh/h 44 | 750 124 | 592 216 | 223 16 221
Adjusted Saturation Flow Rate ( s ), veh/h/In 1781 | 1765 1781 | 1858 1781 | 1774 1781 | 1811
Queue Service Time (gs), s 14 | 43.2 41 | 29.2 104 | 14.2 0.8 | 13.9
Cycle Queue Clearance Time (gc), s 14 | 43.2 41 | 29.2 104 | 14.2 0.8 13.9
Green Ratio (g/C) 0.54 | 0.49 0.54 | 0.48 0.25 | 0.17 0.24 | 0.16
Capacity ( ¢ ), veh/h 360 | 865 249 | 892 269 | 309 233 | 296
Volume-to-Capacity Ratio ( X) 0.121] 0.867 0.498 | 0.664 0.803|0.721 0.070 | 0.746
Back of Queue ( Q), ft/In ( 95 th percentile) 242 | 514.6 75.1 | 472.5 105.7 | 279.3 16.7 | 283.6
Back of Queue ( Q ), veh/In ( 95 th percentile) 1.0 | 20.3 3.0 | 186 42 | 11.0 0.7 11.2
Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.04 | 0.00 0.23 | 0.00 0.33 | 0.00 0.05 | 0.00
Uniform Delay ( d 1), s/veh 17.0 | 22.2 234 | 238 41.6 | 46.8 36.4 | 47.8
Incremental Delay ( d 2), s/veh 0.1 5.6 1.5 3.9 16.0 | 8.0 0.1 9.9
Initial Queue Delay ( d 3), s/veh 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0
Control Delay ( d ), s/veh 17.1 | 27.8 249 | 27.7 57.6 | 54.8 36.5 | 57.7
Level of Service (LOS) B C C C E D D E
Approach Delay, s/veh / LOS 272 | C 272 | C 562 | E 563 | E
Intersection Delay, s/veh / LOS 36.2 D
.
Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 2.3 B 2.3 B 2.3 B 2.3 B
Bicycle LOS Score / LOS 2.0 B 1.7 B 1.2 A 0.9 A
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HCS7 Signalized Intersection Results Summary

Project Description Redwood Home Rd TIS

General Information Intersection Information DL B
Agency American Structurepoint Duration, h 0.25 . PR .
Analyst SBG Analysis Date |Jul 8, 2019 Area Type Other = - ;
Jurisdiction Delaware County, OH Time Period |AM Peak PHF 0.92 j; i
Urban Street Home Rd Analysis Year |Sc2A - 2020 Build | Analysis Period |1> 7:00 = —
(With Apartments) N1 H
Intersection Home Rd & Sawmill Pkwy | File Name Sc2A_Int 1 & 2_AM.xus VIEIRE IR

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand ( v ), veh/h 130 | 316 | 106 183 | 330 | 153 || 220 | 711 | 141 117 | 448
Signal Information 5 R; - ‘R: & ]IJ
Cycle, s 100.0 | Reference Phase 2 €] L’“:; K ﬁ ﬁle pTr, W _€; ﬁ

. o E 1 2 B3
Offset, s 79 | Reference Point | Begin Green |73 0.7 297 175 16 255 4J | L
Uncoordinated| No | Simult. Gap E/W On [Yellow|3.9 0.0 5.2 3.9 3.9 48 p 9_
Force Mode Fixed | Simult. Gap N/S On |Red |26 0.0 1.0 2.2 2.2 1.0 5 6 7

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 5 2 1 6 3 8 7 4
Case Number 1.1 4.0 1.1 3.0 1.1 4.0 1.1 3.0
Phase Duration, s 13.8 35.9 14.5 36.6 21.3 36.0 13.6 28.3
Change Period, ( Y+R¢), s 6.5 6.2 6.5 6.2 6.1 5.8 6.1 5.8
Max Allow Headway ( MAH ), s 4.0 0.0 4.0 0.0 4.0 4.0 4.0 4.0
Queue Clearance Time (gs), s 7.4 10.0 11.4 25.9 7.4 14.3
Green Extension Time (ge), s 0.0 0.0 0.0 0.0 0.3 24 0.0 3.9
Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00
Max Out Probability 1.00 1.00 1.00 0.96 1.00 0.59
Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14
Adjusted Flow Rate ( v ), veh/h 141 | 459 207 | 374 | 173 || 239 | 477 | 449 127 | 487 74
Adjusted Saturation Flow Rate ( s ), veh/h/In 1781 | 1789 1781 | 1870 | 1585 || 1781 | 1870 | 1762 | 1781 | 1781 | 1585
Queue Service Time (gs), s 54 | 242 8.0 | 187 | 8.7 94 | 23.9 | 23.9 5.4 123 | 34
Cycle Queue Clearance Time (gc), s 54 | 24.2 8.0 | 187 | 8.7 94 | 239 | 23.9 5.4 123 | 34
Green Ratio (g/C) 0.37 | 0.30 0.38 | 0.30 | 0.38 || 0.40 | 0.30 | 0.30 || 0.30 | 0.22 | 0.30
Capacity ( ¢ ), veh/h 300 | 531 266 | 569 | 601 || 436 | 565 | 532 || 232 | 801 | 472
Volume-to-Capacity Ratio ( X) 0.470) 0.863 0.781) 0.657 | 0.288 || 0.549 | 0.844 | 0.844 || 0.549 | 0.608 | 0.156
Back of Queue ( Q), ft/In ( 95 th percentile) 100.4 | 454.5 166.2 | 345.3 | 176.4 || 174.2| 460.6 | 434.7 || 107.2 | 235.8 | 60.6
Back of Queue ( Q ), veh/In ( 95 th percentile) 40 | 17.9 6.5 | 13.6 | 6.9 69 | 181 | 174 4.2 9.3 2.4
Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.27 | 0.00 0.33 | 0.00 | 0.59 || 0.29 | 0.00 | 0.00 | 0.21 | 0.00 | 0.00
Uniform Delay ( d 1), s/veh 239 | 33.2 26.2 | 36.5 | 26.5 || 224 | 32.7 | 32.7 || 28.5 | 34.8 | 25.8
Incremental Delay ( d 2), s/veh 1.1 | 16.8 98 | 40 | 0.8 1.5 | 143 | 15.1 2.7 34 0.7
Initial Queue Delay ( d 3), s/veh 0.0 | 0.0 0.0 | 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
Control Delay ( d ), s/veh 25.0 | 50.0 36.0 | 406 | 27.4 || 23.8 | 47.0 | 47.8 || 31.2 | 38.2 | 26.6
Level of Service (LOS) C D D D C C D D C D C
Approach Delay, s/veh / LOS 441 | D 363 | D 426 | D 357 | D
Intersection Delay, s/veh / LOS 39.9
- .
Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 2.8 C 3.0 C 24 B 23 B
Bicycle LOS Score / LOS 1.5 A 1.7 B 1.4 A 1.1 A
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HCS7 Signalized Intersection Results Summary

Project Description Redwood Home Rd TIS

General Information Intersection Information D 3

Agency American Structurepoint Duration, h 0.25 . -

Analyst SBG Analysis Date [Jul 8, 2019 Area Type Other = ‘;

Jurisdiction Delaware County, OH Time Period |AM Peak PHF 0.92 j- &

Urban Street Home Rd Analysis Year |Sc2A - 2020 Build | Analysis Period |1> 7:00 = —
(With Apartments)

Intersection Home Rd & Sawmill Pkwy | File Name Sc2A_Int 1 & 2_AM - With Improvements.xus [ o e

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand ( v ), veh/h 130 | 316 | 106 || 183 | 330 | 153 || 220 | 711 | 141 117 | 448
Signal Information 5 R; - ‘R: & ]IJ
Cycle, s 100.0 | Reference Phase | 2 ¢ L’“:; L3 Ny Pyl s v _€; —1'\

. . E 1 2 B3
Offset, s 79 | Reference Point | Begin Green |73 0.7 297 175 16 255 4J | L
Uncoordinated| No | Simult. Gap E/W On [Yellow|3.9 0.0 5.2 3.9 3.9 48 p 9_
Force Mode Fixed | Simult. Gap N/S On |Red |26 0.0 1.0 2.2 2.2 1.0 5 6 7

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 5 2 1 6 3 8 7 4
Case Number 1.1 3.0 1.1 3.0 1.1 4.0 1.1 3.0
Phase Duration, s 13.8 35.9 14.5 36.6 21.3 36.0 13.6 28.3
Change Period, ( Y+R¢), s 6.5 6.2 6.5 6.2 6.1 5.8 6.1 5.8
Max Allow Headway ( MAH ), s 4.0 0.0 4.0 0.0 4.0 4.0 4.0 4.0
Queue Clearance Time (gs), s 7.4 10.0 11.4 25.9 7.4 14.3
Green Extension Time (ge), s 0.0 0.0 0.0 0.0 0.3 24 0.0 3.9
Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00
Max Out Probability 1.00 1.00 1.00 0.96 1.00 0.59
Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14
Adjusted Flow Rate ( v ), veh/h 141 | 343 | 115 || 207 | 374 | 173 || 239 | 477 | 449 127 | 487 74
Adjusted Saturation Flow Rate ( s ), veh/h/In 1781 | 1870 | 1610 || 1781 | 1870 | 1585 || 1781 | 1870 | 1762 | 1781 | 1781 | 1585
Queue Service Time (gs), s 54 | 158 | 4.2 8.0 | 187 | 87 94 | 239|239 | 54 | 123 | 34
Cycle Queue Clearance Time (gc), s 54 | 158 | 4.2 8.0 | 187 | 8.7 94 | 239 | 23.9 5.4 123 | 34
Green Ratio (g/C) 0.37 | 0.30 | 0.45 || 0.38 | 0.30 | 0.38 || 0.40 | 0.30 | 0.30 || 0.30 | 0.22 | 0.30
Capacity ( ¢ ), veh/h 300 | 555 | 723 || 359 | 569 | 601 || 436 | 565 | 532 || 232 | 801 | 472
Volume-to-Capacity Ratio ( X) 0.470|0.6180.159 |1 0.578 | 0.657 | 0.288 || 0.549 | 0.844 | 0.844 || 0.549 | 0.608 | 0.156
Back of Queue ( Q), ft/In ( 95 th percentile) 100.4 | 301.5| 68.5 || 146.7 | 345.3 | 176.4 || 174.2 | 460.6 | 434.7 || 107.2 | 235.8 | 60.6
Back of Queue ( Q ), veh/In ( 95 th percentile) 40 | 19 | 27 58 | 136 | 6.9 6.9 | 181 | 174 || 4.2 9.3 24
Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.27 | 0.00 | 0.00 || 0.29 | 0.00 | 0.59 || 0.29 | 0.00 | 0.00 | 0.21 | 0.00 | 0.00
Uniform Delay ( d 1), s/veh 239|303 | 16.3 || 23.8 | 36.5 | 26.5 || 224 | 32.7 | 32.7 || 285 | 348 | 258
Incremental Delay ( d 2 ), s/veh 1.1 5.1 0.5 1.6 4.0 0.8 15 | 143 | 151 2.7 3.4 0.7
Initial Queue Delay ( d 3), 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
Control Delay ( d ), s/veh 250 | 354 | 16.8 || 25.4 | 40.6 | 274 || 23.8 | 47.0 | 47.8 | 31.2 | 38.2 | 26.6
Level of Service (LOS) C D B C D C C D D C D C
Approach Delay, s/veh / LOS 294 | C 34 | C 426 | D 357 | D
Intersection Delay, s/veh / LOS 36.4
- .
Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 2.8 C 3.0 C 24 B 24 B
Bicycle LOS Score / LOS 1.5 A 1.7 B 1.4 A 1.1 A
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HCS7 Signalized Intersection Results Summary

Project Description Redwood Home Rd TIS

General Information Intersection Information B -Ei" S
Agency American Structurepoint Duration, h 0.25 . - -
Analyst SBG Analysis Date [Jul 8, 2019 Area Type Other = i ‘;
Jurisdiction Delaware County, OH Time Period |AM Peak PHF 0.92 j Ei
Urban Street Home Rd Analysis Year |Sc2A - 2020 Build | Analysis Period |1> 7:00 = —
(With Apartments) T
Intersection Home Rd & Liberty Rd N | File Name Sc2A_Int 1 & 2_AM.xus WG] M~!r' wr

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand ( v ), veh/h 44 421 124 78 | 450 17 196 | 101 59 23
Signal Information B F_ 5
= — = S~

Cycle, s 100.0 | Reference Phase | 2 — L’“:E K N = _€;

. . E 1 2
Offset, s 34 | Reference Point | Begin Green 171 12 388 192 196 0.0
Uncoordinated| No | Simult. Gap E/W On [Yellow|4.3 0.0 5.2 3.9 5.2 0.0 p | 9_
Force Mode Fixed | Simult. Gap N/S On |Red |14 0.0 1.0 1.9 1.0 0.0 5 6

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 5 2 1 6 3 8 7 4
Case Number 1.1 4.0 1.1 4.0 1.1 4.0 1.1 4.0
Phase Duration, s 12.8 45.0 14.2 46.4 15.0 25.8 15.0 25.8
Change Period, ( Y+R¢), s 5.7 6.2 7.1 6.2 5.8 6.2 6.3 6.2
Max Allow Headway ( MAH ), s 4.0 0.0 4.0 0.0 4.0 4.0 4.0 4.0
Queue Clearance Time (gs), s 3.5 4.7 11.2 10.8 3.0 13.1
Green Extension Time (ge), s 0.0 0.0 0.0 0.0 0.0 0.9 0.0 0.7
Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00
Max Out Probability 1.00 1.00 1.00 0.09 0.07 0.29
Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14
Adjusted Flow Rate ( v ), veh/h 47 | 577 85 | 508 213 | 174 25 217
Adjusted Saturation Flow Rate ( s ), veh/h/In 1781 | 1797 1781 | 1858 1781 | 1754 1781 | 1793
Queue Service Time (gs), s 1.5 | 304 2.7 | 22,5 9.2 8.8 1.0 1.1
Cycle Queue Clearance Time (gc), s 1.5 | 30.4 27 | 225 9.2 8.8 1.0 11.1
Green Ratio ( g/C) 0.46 | 0.39 0.46 | 0.40 0.29 | 0.20 0.28 | 0.20
Capacity ( ¢ ), veh/h 339 | 697 269 | 747 312 | 344 333 | 351
Volume-to-Capacity Ratio ( X) 0.138) 0.828 0.316 0.680 0.684 | 0.506 0.075| 0.619
Back of Queue ( Q), ft/In ( 95 th percentile) 249 | 483.8 47.9 | 386 198.7 | 168.7 19.1 | 216.8
Back of Queue ( Q ), veh/In ( 95 th percentile) 1.0 | 19.0 1.9 | 15.2 7.8 6.6 0.8 8.5
Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.05 | 0.00 0.15 | 0.00 0.61 | 0.00 0.06 | 0.00
Uniform Delay ( d 1), s/veh 17.8 | 345 20.5 | 246 30.4 | 359 26.7 | 36.8
Incremental Delay ( d 2), s/veh 0.1 5.9 0.7 4.9 6.0 1.2 0.1 3.3
Initial Queue Delay ( d 3), s/veh 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0
Control Delay ( d ), s/veh 17.9 | 404 21.2 | 29.5 36.4 | 37.1 26.8 | 40.1
Level of Service (LOS) B D C C D D C D
Approach Delay, s/veh / LOS 387 | D 283 | C 367 | D 387 | D
Intersection Delay, s/veh / LOS 35.0
. . |
Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 23 B 2.3 B 23 B 23 B
Bicycle LOS Score / LOS 1.5 B 1.5 A 1.1 A 0.9 A
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HCS7 Signalized Intersection Results Summary

General Information Intersection Information B -Ei" S

Agency American Structurepoint Duration, h 0.25 . -

Analyst SBG Analysis Date [Jul 8, 2019 Area Type Other = ‘;

Jurisdiction Delaware County, OH Time Period |AM Peak PHF 0.92 j Ei

Urban Street Home Rd Analysis Year |Sc2A - 2020 Build | Analysis Period |1> 7:00 = —

(With Apartments) T

Intersection Home Rd & Liberty Rd N | File Name Sc2A_Int 1 & 2_AM - With Improvements.xus WG] M~!r' wr

Project Description Redwood Home Rd TIS
W

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v ), veh/h 44 421 124 78 | 450 17 196 | 101 59

Signal Information B F_ 5

Cycle, s 100.0 | Reference Phase 2 — F:E F\] : /__6

Offset, s 34 | Reference Point | Begin Green 171 12 388 9_2 19_5(;]? 0.0 : :

Uncoordinated| No | Simult. Gap E/W On [Yellow|4.3 0.0 5.2 3.9 5.2 00 | A 9_

Force Mode Fixed | Simult. Gap N/S On |Red |14 0.0 1.0 1.9 1.0 0.0 5

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 1 6 3 8 7 4

Case Number 1.1 3.0 1.1 4.0 1.1 4.0 1.1 4.0

Phase Duration, s 12.8 45.0 14.2 46.4 15.0 25.8 15.0 25.8

Change Period, ( Y+R¢), s 5.7 6.2 7.1 6.2 5.8 6.2 6.3 6.2

Max Allow Headway ( MAH ), s 4.0 0.0 4.0 0.0 4.0 4.0 4.0 4.0

Queue Clearance Time (gs), s 3.5 4.7 11.2 10.8 3.0 13.1

Green Extension Time (ge), s 0.0 0.0 0.0 0.0 0.0 0.9 0.0 0.7

Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00

Max Out Probability 1.00 1.00 1.00 0.09 0.07 0.29

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate ( v ), veh/h 47 | 446 | 131 85 | 508 213 | 174 25 217

Adjusted Saturation Flow Rate ( s ), veh/h/In 1781 | 1870 | 1610 || 1781 | 1858 1781 | 1754 1781 | 1793

Queue Service Time (gs), s 15 | 184 | 28 2.7 | 22,5 9.2 8.8 1.0 1.1

Cycle Queue Clearance Time (gc), s 15 | 184 | 2.8 27 | 225 9.2 8.8 1.0 11.1

Green Ratio (g/C) 0.46 | 0.39 | 0.48 || 0.46 | 0.40 0.29 | 0.20 0.28 | 0.20

Capacity ( ¢ ), veh/h 339 | 726 | 773 || 391 | 747 312 | 344 333 | 351

Volume-to-Capacity Ratio ( X) 0.138 0.615|0.170/ 0.217 | 0.680 0.684 | 0.506 0.075| 0.619

Back of Queue ( Q), ft/In ( 95 th percentile) 26.1 | 288.6| 39.7 || 47 | 386 198.7 | 168.7 19.1 | 216.8

Back of Queue ( Q ), veh/In ( 95 th percentile) 1.0 | 114 | 16 1.9 | 15.2 7.8 6.6 0.8 8.5

Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.05 | 0.00 | 0.00 |} 0.14 | 0.00 0.61 | 0.00 0.06 | 0.00

Uniform Delay ( d 1), s/veh 18.6 | 226 | 83 || 17.2 | 246 30.4 | 359 26.7 | 36.8

Incremental Delay ( d 2), s/veh 0.1 2.7 0.3 0.3 4.9 6.0 1.2 0.1 3.3

Initial Queue Delay ( d 3), s/veh 0.0 | 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0

Control Delay ( d ), s/veh 18.7 | 254 | 86 || 17.5 | 29.5 36.4 | 37.1 26.8 | 40.1

Level of Service (LOS) B C A B C D D C D

Approach Delay, s/veh / LOS 213 | C 278 | C 367 | D 387 | D

Intersection Delay, s/veh / LOS 28.9 C
. . |

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 23 B 2.3 B 23 B 24 B

Bicycle LOS Score / LOS 1.5 B 1.5 A 1.1 A 0.9 A

Copyright © 2019 University of Florida, All Rights Reserved. HCS7™ Streets Version 7.2 Generated: 7/12/2019 4:24:00 PM



HCS7 Two-Way Stop-Control Report

General Information

Site Information

Analyst SBG Intersection Home Rd & Access Rd
Agency/Co. American Structurepoint Jurisdiction Delaware County
Date Performed 7/5/2019 East/West Street Home Rd
Analysis Year 2020 North/South Street Access Rd
Time Analyzed Sc2A - AM Peak Hour Peak Hour Factor 0.92
Intersection Orientation East-West Analysis Time Period (hrs) 0.25
Project Description Redwood Home Rd TIS
Lanes
JA LA KL
- _
- &
=N —
2 o
<= =
= ks
- s
¥ (==
e
YRS
Major Street: East-West
Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement u L T R U L T R U L T R u L T R
Priority U 1 2 3 4U 4 5 6 7 8 9 10 11 12
Number of Lanes 0 0 1 0 0 1 1 0 0 1 0 0 0 0
Configuration TR L T LR
Volume, V (veh/h) 577 8 659 25 12
Percent Heavy Vehicles (%) 2 0 0
Proportion Time Blocked
Percent Grade (%) 0
Right Turn Channelized No No No No
Median Type/Storage Left Only 1
Critical and Follow-up Headways
Base Critical Headway (sec)
Critical Headway (sec)
Base Follow-Up Headway (sec)
Follow-Up Headway (sec)
Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 3 40
Capacity, ¢ (veh/h) 947 348
v/c Ratio 0.00 0.11
95% Queue Length, Qos (veh) 0.0 0.4
Control Delay (s/veh) 8.8 16.7
Level of Service, LOS A C
Approach Delay (s/veh) 0.0 16.7
Approach LOS C
Copyright © 2019 University of Florida. All Rights Reserved. HCS7™ TWSC Version 7.2 Generated: 7/12/2019 4:30:50 PM
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HCS7 Signalized Intersection Results Summary

Project Description Redwood Home Rd TIS

General Information Intersection Information DL B
Agency American Structurepoint Duration, h 0.25 . PR .
Analyst SBG Analysis Date |Jul 8, 2019 Area Type Other = - ;
Jurisdiction Delaware County, OH Time Period |PM Peak PHF 0.92 j; i
Urban Street Home Rd Analysis Year |Sc2A - 2020 Build | Analysis Period |1> 7:00 = —
(With Apartments) N1 H
Intersection Home Rd & Sawmill Pkwy | File Name Sc2A_Int 1 & 2_PM.xus VIEIRE IR

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand ( v ), veh/h 98 399 | 186 || 177 | 387 | 100 || 328 | 511 | 258 || 153 | 471
Signal Information 5 R; - ‘R: & ]IJ
Cycle, s 120.0 | Reference Phase 2 €] L’“:; K ﬁ ﬁle pTr, W _€; ﬁ

. . E 1 2 B3
Gl ¢ 0 |Reference Point | BeOn I Green (7.3 |29 [44.0 |89 (59 [203 | ] | T
Uncoordinated| No | Simult. Gap E/W On [Yellow|3.9 0.0 5.2 3.9 3.9 48 p 9_
Force Mode Fixed | Simult. Gap N/S On |Red |26 0.0 1.0 2.2 2.2 1.0 5 6 7

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 5 2 1 6 3 8 7 4
Case Number 1.1 4.0 1.1 3.0 1.1 4.0 1.1 3.0
Phase Duration, s 13.8 50.2 16.7 53.1 27.0 38.1 15.0 26.1
Change Period, ( Y+R¢), s 6.5 6.2 6.5 6.2 6.1 5.8 6.1 5.8
Max Allow Headway ( MAH ), s 4.0 0.0 4.0 0.0 4.0 4.0 4.0 4.0
Queue Clearance Time (gs), s 6.4 12.2 21.2 29.3 10.9 18.7
Green Extension Time (ge), s 0.0 0.0 0.0 0.0 0.0 1.7 0.0 1.0
Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00
Max Out Probability 1.00 1.00 1.00 1.00 1.00 1.00
Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14
Adjusted Flow Rate ( v ), veh/h 107 | 636 230 | 504 | 130 || 357 | 443 | 393 166 | 512 70
Adjusted Saturation Flow Rate ( s ), veh/h/In 1781 | 1769 1781 | 1870 | 1585 || 1781 | 1870 | 1658 | 1781 | 1781 | 1585
Queue Service Time (gs), s 44 | 426 10.2 | 236 | 54 || 192 | 272 | 273 || 89 | 16.7 | 4.2
Cycle Queue Clearance Time (gc), s 44 | 42.6 102 | 236 | 54 || 19.2 | 27.2 | 27.3 8.9 16.7 | 4.2
Green Ratio (g/C) 0.43 | 0.37 0.45 | 0.39 | 047 || 0.36 | 0.27 | 0.27 || 0.24 | 0.17 | 0.23
Capacity ( ¢ ), veh/h 327 | 649 220 | 731 | 737 || 397 | 503 | 446 || 209 | 602 | 365
Volume-to-Capacity Ratio ( X) 0.326 | 0.980 1.045|0.689|0.177 || 0.899 | 0.879 | 0.881 || 0.797 | 0.850 | 0.191
Back of Queue ( Q), ft/In ( 95 th percentile) 81.4 |777.3 268.7 | 317.2 | 86.8 || 398.5|534.7 | 484.7 || 222.7 | 333.7 | 78.9
Back of Queue ( Q ), veh/In ( 95 th percentile) 3.2 | 30.6 106 | 125 | 34 || 157 | 21.1 | 194 || 8.8 | 131 3.1
Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.22 | 0.00 0.54 | 0.00 | 0.29 || 0.66 | 0.00 | 0.00 | 0.45 | 0.00 | 0.00
Uniform Delay ( d 1), s/veh 234 | 37.6 293 | 222 | 174 || 32.7 | 42.0 | 42.0 | 40.2 | 484 | 37.2
Incremental Delay ( d 2 ), s/veh 0.6 | 30.8 595 | 3.2 0.3 || 227 | 19.2 | 214 | 19.1 | 14.0 1.2
Initial Queue Delay ( d 3), s/veh 0.0 | 0.0 0.0 | 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
Control Delay ( d ), s/veh 23.9 | 68.4 88.8 | 254 | 17.7 || 55.3 | 61.2 | 63.4 | 59.3 | 62.4 | 38.4
Level of Service (LOS) C E F C B E E E E E D
Approach Delay, s/veh / LOS 620 | E 411 | D 602 | E 595 | E
Intersection Delay, s/veh / LOS 55.8 E
- .
Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 2.8 C 29 C 24 B 23 B
Bicycle LOS Score / LOS 1.7 B 1.7 B 1.5 A 1.1 A
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HCS7 Signalized Intersection Results Summary

General Information Intersection Information D 3
Agency American Structurepoint Duration, h 0.25 . -
Analyst SBG Analysis Date [Jul 8, 2019 Area Type Other = ‘;
Jurisdiction Delaware County, OH Time Period |PM Peak PHF 0.92 j- &
Urban Street Home Rd Analysis Year |Sc2A - 2020 Build | Analysis Period |1> 7:00 = —
(With Apartments)
Irx\pl)l:gvements L
Intersection Home Rd & Sawmill Pkwy | File Name Sc2A_Int 1 & 2_PM - With Improvements.xus
Project Description Redwood Home Rd TIS
Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand ( v ), veh/h 98 399 | 186 177 | 387 | 100 || 328 | 511 | 258 || 153 | 471 64

Signal Information
Cycle, s 120.0 | Reference Phase | 2 = ] N N7
. . 4
Offset, s 0 Reference Point | Begin Green173 59 o T89 59 503
Uncoordinated| No | Simult. Gap E/W On [Yellow|3.9 0.0 3.9 3.9 48
Force Mode Simult. Gap N/S

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 5 2 1 6 3 8 7 4
Case Number 1.1 3.0 1.1 3.0 1.1 4.0 1.1 3.0
Phase Duration, s 13.8 50.2 16.7 53.1 27.0 38.1 15.0 26.1
Change Period, ( Y+R¢), s 6.5 6.2 6.5 6.2 6.1 5.8 6.1 5.8
Max Allow Headway ( MAH ), s 4.0 0.0 4.0 0.0 4.0 4.0 4.0 4.0
Queue Clearance Time (gs), s 6.4 12.2 21.2 29.3 10.9 18.7
Green Extension Time (ge), s 0.0 0.0 0.0 0.0 0.0 1.7 0.0 1.0
Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00
Max Out Probability 1.00 1.00 1.00 1.00 1.00 1.00
Movement Group Results EB WwB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14
Adjusted Flow Rate ( v ), veh/h 107 | 434 | 202 || 230 | 504 | 130 || 357 | 443 | 393 166 | 512 70
Adjusted Saturation Flow Rate ( s ), veh/h/In 1781 | 1870 | 1610 || 1781 | 1870 | 1585 || 1781 | 1870 | 1658 | 1781 | 1781 | 1585
Queue Service Time (gs), s 44 | 229 | 79 || 102 | 235 | 55 || 19.2 | 272 | 273 | 89 | 16.7 | 4.2
Cycle Queue Clearance Time (gc), s 44 |1 229 | 79 || 102 | 235 | 55 || 19.2 | 27.2 | 27.3 8.9 16.7 | 4.2
Green Ratio (g/C) 0.43 | 0.37 | 0.54 || 045 | 0.39 | 0.47 || 0.36 | 0.27 | 0.27 || 0.24 | 0.17 | 0.23
Capacity ( ¢ ), veh/h 328 | 686 | 871 || 379 | 731 | 737 || 397 | 503 | 446 | 209 | 602 | 365
Volume-to-Capacity Ratio ( X) 0.325) 0.632|0.232/0.608 | 0.689 | 0.177 |/ 0.899 | 0.879 | 0.881 || 0.797 | 0.850 | 0.191
Back of Queue ( Q), ft/In ( 95 th percentile) 81.4 | 405.5|126.6 || 157.8 | 314.6 | 88.8 || 398.5| 534.7 | 484.7 || 222.7 | 333.7 | 78.9
Back of Queue ( Q ), veh/In ( 95 th percentile) 32 | 16.0 | 5.1 6.2 | 124 | 35 || 157 | 211 | 194 || 8.8 | 131 3.1
Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.22 | 0.00 | 0.00 || 0.32 | 0.00 | 0.30 || 0.66 | 0.00 | 0.00 | 0.45 | 0.00 | 0.00
Uniform Delay ( d 1), s/veh 233|313 | 145 || 221 | 219 | 178 || 32.7 | 42.0 | 42.0 || 40.2 | 484 | 37.2
Incremental Delay ( d 2), s/veh 06 | 44 | 0.6 17 | 33 | 03 || 22.7 | 192 | 214 | 191 | 140 | 1.2
Initial Queue Delay ( d 3), 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
Control Delay ( d ), s/veh 239 | 357 | 151 || 239 | 252 | 181 || 55.3 | 61.2 | 63.4 || 59.3 | 624 | 384
Level of Service (LOS) C D B C C B E E E E E D
Approach Delay, s/veh / LOS 284 | C 238 | C 602 | E 595 | E
Intersection Delay, s/veh / LOS 445
.
Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 2.8 C 2.9 C 2.4 B 2.5 B
Bicycle LOS Score / LOS 1.7 B 1.7 B 1.5 A 1.1 A
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HCS7 Signalized Intersection Results Summary

Project Description Redwood Home Rd TIS

General Information Intersection Information B -Ei" S
Agency American Structurepoint Duration, h 0.25 . -
Analyst SBG Analysis Date [Jul 8, 2019 Area Type Other = i ‘;
Jurisdiction Delaware County, OH Time Period |PM Peak PHF 0.92 j Ei
Urban Street Home Rd Analysis Year |Sc2A - 2020 Build | Analysis Period |1> 7:00 = —
(With Apartments) T
Intersection Home Rd & Liberty Rd N | File Name Sc2A_Int 1 & 2_PM.xus WG] M~!r' wr

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand ( v ), veh/h 47 542 | 269 || 114 | 547 | 20 208 | 143 | 62 15
Signal Information B F_ B
= — = S~

Cycle, s 120.0 | Reference Phase | 2 — L’“:E K N Sl _€;

. . E 1 2
Gl ¢ O [Reference Point | Begin Fgreon 7.4 (22 586 |76 |22 [18.0
Uncoordinated| No | Simult. Gap E/W On [Yellow|4.3 0.0 5.2 43 0.0 5.2 p | 9_
Force Mode Fixed | Simult. Gap N/S On |Red |14 0.0 1.0 2.0 0.0 1.0 5 6

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 5 2 1 6 3 8 7 4
Case Number 1.1 4.0 1.1 4.0 1.1 4.0 1.1 4.0
Phase Duration, s 12.8 64.8 15.0 67.0 16.0 26.4 13.8 24.2
Change Period, ( Y+R¢), s 5.7 6.2 7.1 6.2 5.8 6.2 6.3 6.2
Max Allow Headway ( MAH ), s 4.0 0.0 4.0 0.0 4.0 4.0 4.0 4.0
Queue Clearance Time (gs), s 3.5 6.0 12.2 16.3 2.9 16.4
Green Extension Time (ge), s 0.0 0.0 0.1 0.0 0.0 0.6 0.0 0.3
Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00
Max Out Probability 1.00 1.00 1.00 1.00 0.32 1.00
Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14
Adjusted Flow Rate ( v ), veh/h 48 | 832 124 | 616 226 | 223 16 224
Adjusted Saturation Flow Rate ( s ), veh/h/In 1781 | 1765 1781 | 1859 1781 | 1774 1781 | 1807
Queue Service Time (gs), s 1.5 | 52.9 40 | 294 10.2 | 14.3 0.9 14.4
Cycle Queue Clearance Time (gc), s 1.5 | 52.9 40 | 294 10.2 | 14.3 0.9 14.4
Green Ratio (g/C) 0.55 | 0.49 0.55 | 0.51 0.23 | 0.17 0.21 | 0.15
Capacity ( ¢ ), veh/h 363 | 862 209 | 942 246 | 299 209 | 271
Volume-to-Capacity Ratio ( X) 0.133 ] 0.966 0.593| 0.654 0.920| 0.746 0.078 | 0.826
Back of Queue ( Q), ft/In ( 95 th percentile) 25.9 | 494.9 174.7 | 467 .4 113.8 | 285.1 17.3 | 310
Back of Queue ( Q ), veh/In ( 95 th percentile) 1.0 | 19.5 69 | 184 45 | 11.2 0.7 12.2
Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.05 | 0.00 0.54 | 0.00 0.35 | 0.00 0.05 | 0.00
Uniform Delay ( d 1), s/veh 16.5 | 18.7 26.4 | 21.8 443 | 475 384 | 49.5
Incremental Delay ( d 2), s/veh 0.0 | 10.1 4.4 3.5 36.4 | 9.8 0.2 18.5
Initial Queue Delay ( d 3), s/veh 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0
Control Delay ( d ), s/veh 16.5 | 28.8 30.8 | 254 80.7 | 57.3 38.6 | 68.0
Level of Service (LOS) B C C C F E D E
Approach Delay, s/veh / LOS 282 | C 263 | C 691 | E 660 | E
Intersection Delay, s/veh / LOS 39.5 D
. . |
Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 23 B 2.3 B 23 B 23 B
Bicycle LOS Score / LOS 2.0 B 1.7 B 1.2 A 0.9 A
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HCS7 Signalized Intersection Results Summary

General Information Intersection Information B -Ei" S
Agency American Structurepoint Duration, h 0.25 . -
Analyst SBG Analysis Date [Jul 8, 2019 Area Type Other = ‘;
Jurisdiction Delaware County, OH Time Period |PM Peak PHF 0.92 j Ei
Urban Street Home Rd Analysis Year |Sc2A - 2020 Build | Analysis Period |1> 7:00 = —
(With Apartments)
CWi ) ¥
Irx\pl)l:gvements L
Intersection Home Rd & Liberty Rd N | File Name Sc2A_Int 1 & 2_PM - With Improvements.xus
Project Description Redwood Home Rd TIS
Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand ( v), veh/h 47 542 | 269 114 | 547 | 20 208 | 143 62 15 166 40
Signal Information B F‘F . ‘Rz "
Cycle, s 120.0 | Reference Phase | 2 ¢ Pf_:ﬁ L3 Yy Myl e
Ciifze. @ O [Reference Point | Begin Fgroon |74 (22 546 |76 |22 [22.0
Uncoordinated| No | Simult. Gap E/W On [Yellow|4.3 0.0 5.2 43 0.0 5.2
Force Mode Simult. Gap N/S 1.0
Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 5 2 1 6 3 8 7 4
Case Number 1.1 3.0 1.1 4.0 1.1 4.0 1.1 4.0
Phase Duration, s 12.8 60.8 15.0 63.0 16.0 30.4 13.8 28.2
Change Period, ( Y+R¢), s 5.7 6.2 7.1 6.2 5.8 6.2 6.3 6.2
Max Allow Headway ( MAH ), s 4.0 0.0 4.0 0.0 4.0 4.0 4.0 4.0
Queue Clearance Time (gs), s 3.6 6.3 12.2 15.8 2.8 15.9
Green Extension Time (ge), s 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.8
Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00
Max Out Probability 1.00 1.00 1.00 0.13 0.30 0.37
Movement Group Results EB WwB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14
Adjusted Flow Rate ( v ), veh/h 48 | 556 | 276 || 124 | 616 226 | 223 16 224
Adjusted Saturation Flow Rate ( s ), veh/h/In 1781 | 1870 | 1610 || 1781 | 1859 1781 | 1774 1781 | 1807
Queue Service Time (gs), s 16 | 246 | 140 | 43 | 314 10.2 | 13.8 0.8 | 13.9
Cycle Queue Clearance Time (gc), s 16 | 246 | 140 || 43 | 31.4 10.2 | 13.8 0.8 13.9
Green Ratio (g/C) 0.51 | 0.45 | 0.54 || 0.52 | 0.47 0.27 | 0.20 0.25 | 0.18
Capacity ( ¢ ), veh/h 323 | 851 | 869 || 391 | 880 290 | 358 253 | 331
Volume-to-Capacity Ratio ( X) 0.149) 0.654 | 0.317 || 0.317 | 0.701 0.780| 0.623 0.065 | 0.676
Back of Queue ( Q), ft/In ( 95 th percentile) 28.9 | 329 |268.4| 76.4 | 505.8 110.8 | 259.3 16.4 | 270.6
Back of Queue ( Q ), veh/In ( 95 th percentile) 1.1 | 13.0 | 10.7 || 3.0 | 19.9 44 | 10.2 0.6 | 10.7
Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.05 | 0.00 | 0.00 || 0.24 | 0.00 0.34 | 0.00 0.05 | 0.00
Uniform Delay ( d 1), s/veh 19.1 | 195 | 21.0 || 17.7 | 24.9 40.4 | 437 352 | 45.7
Incremental Delay ( d 2), s/veh 0.1 23 | 0.6 05 | 4.6 128 | 3.3 0.1 5.4
Initial Queue Delay ( d 3), s/veh 0.0 | 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0
Control Delay ( d ), s/veh 19.2 | 21.8 | 216 || 18.2 | 29.5 53.2 | 471 35.3 | 51.0
Level of Service (LOS) B C C B C D D D D
Approach Delay, s/veh / LOS 216 | C 276 | C 502 | D 500 | D
Intersection Delay, s/veh / LOS 32.0 C
.
Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 2.3 B 2.3 B 2.3 B 2.5 B
Bicycle LOS Score / LOS 2.0 B 1.7 B 1.2 A 0.9 A
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HCS7 Two-Way Stop-Control Report

General Information

Site Information

Analyst SBG Intersection Home Rd & Access Rd
Agency/Co. American Structurepoint Jurisdiction Delaware County
Date Performed 7/5/2019 East/West Street Home Rd
Analysis Year 2020 North/South Street Access Rd
Time Analyzed Sc2A - PM Peak Hour Peak Hour Factor 0.92
Intersection Orientation East-West Analysis Time Period (hrs) 0.25
Project Description Redwood Home Rd TIS
Lanes
JA LA KL
- _
- &
=N —
2 o
<= =
= ks
- s
¥ (==
e
YRS
Major Street: East-West
Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement u L T R U L T R U L T u L T R
Priority U 1 2 3 4U 4 5 6 7 8 10 11 12
Number of Lanes 0 0 1 0 0 1 1 0 0 1 0 0 0
Configuration TR L T LR
Volume, V (veh/h) 851 26 11 617 14
Percent Heavy Vehicles (%) 2 0
Proportion Time Blocked
Percent Grade (%) 0
Right Turn Channelized No No No No
Median Type/Storage Left Only 1
Critical and Follow-up Headways
Base Critical Headway (sec)
Critical Headway (sec)
Base Follow-Up Headway (sec)
Follow-Up Headway (sec)
Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 12 23
Capacity, ¢ (veh/h) 721 268
v/c Ratio 0.02 0.09
95% Queue Length, Qos (veh) 0.1 0.3
Control Delay (s/veh) 10.1 19.7
Level of Service, LOS B C
Approach Delay (s/veh) 0.2 19.7
Approach LOS C
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HCS7 Signalized Intersection Results Summary

Intersection Home Rd & Sawmill Pkwy

File Na

me

Sc2B_Int 1 & 2_AM.xus

Project Description Redwood Home Rd TIS

General Information Intersection Information RIF N
Agency American Structurepoint Duration, h 0.25 . AR .
Analyst SBG Analysis Date |Jul 8, 2019 Area Type Other = - ;
Jurisdiction Delaware County, OH Time Period |AM Peak PHF 0.92 j; i
Urban Street Home Rd Analysis Year |Sc2B - 2020 Build | Analysis Period |1>7:00 = —
Without
(Apartments) . ‘qu}' «

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand ( v ), veh/h 130 | 311 106 || 157 | 314 | 142 || 220 | 711 | 131 115 | 448 68
Signal Information F_ & 0 I
‘: -l

Cycle, s 100.0 | Reference Phase | 2 — 2‘_52 =E K N sl g _€; ﬁ

B . E 1 2 3 4
Offset, s 90 | Reference Point | Begin Green |75 13 595 |75 07 58 d L
Uncoordinated| No | Simult. Gap E/W On [Yellow|4.3 0.0 5.2 3.9 3.9 48 p 9_ Y
Force Mode Fixed | Simult. Gap N/S On |Red |22 0.0 1.0 2.2 2.2 1.0 5 6 7 8

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 5 2 1 6 3 8 7 4
Case Number 1.1 4.0 1.1 3.0 1.1 4.0 1.1 3.0
Phase Duration, s 15.3 37.0 14.0 35.7 20.4 35.4 13.6 28.6
Change Period, ( Y+R¢), s 6.5 6.2 6.5 6.2 6.1 5.8 6.1 5.8
Max Allow Headway ( MAH ), s 4.0 0.0 4.0 0.0 4.0 4.0 4.0 4.0
Queue Clearance Time (gs), s 7.3 9.5 11.4 25.7 7.3 14.2
Green Extension Time (ge), s 0.1 0.0 0.0 0.0 0.2 2.2 0.0 3.9
Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00
Max Out Probability 1.00 1.00 1.00 1.00 1.00 0.56
Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14
Adjusted Flow Rate ( v ), veh/h 141 | 453 191 | 383 | 173 || 239 | 470 | 445 125 | 487 74
Adjusted Saturation Flow Rate ( s ), veh/h/In 1781 | 1789 1781 | 1870 | 1585 || 1781 | 1870 | 1768 | 1781 | 1781 | 1585
Queue Service Time (gs), s 53 | 235 75 | 156 | 6.6 94 | 237|237 || 53 | 122 | 3.3
Cycle Queue Clearance Time (gc), s 53 | 23.5 75 | 156 | 6.6 9.4 | 23.7 | 23.7 5.3 122 | 3.3
Green Ratio (g/C) 0.38 | 0.31 0.37 | 0.29 | 0.37 || 0.39 | 0.30 | 0.30 || 0.30 | 0.23 | 0.32
Capacity ( ¢ ), veh/h 368 | 551 255 | 552 | 586 || 423 | 554 | 523 || 230 | 812 | 501
Volume-to-Capacity Ratio ( X) 0.384 ) 0.823 0.749) 0.693 | 0.295 || 0.566 | 0.850 | 0.850 || 0.544 | 0.600 | 0.148
Back of Queue ( Q), ft/In ( 95 th percentile) 96.8 | 429.8 143 | 223.6|100.3|(177.7| 460 |435.3 | 104.4 | 234.7 | 58.7
Back of Queue ( Q ), veh/In ( 95 th percentile) 3.8 | 16.9 5.6 8.8 3.9 70 | 181 | 174 41 9.2 2.3
Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.26 | 0.00 0.29 | 0.00 | 0.33 | 0.30 | 0.00 | 0.00 §| 0.21 | 0.00 | 0.00
Uniform Delay ( d 1), s/veh 221 | 321 250|214 | 179 || 22.8 | 33.1 | 33.1 || 28.3 | 345 | 245
Incremental Delay ( d 2), s/veh 0.7 | 13.0 7.7 4.6 0.8 18 | 150 | 158 | 2.6 3.3 0.6
Initial Queue Delay ( d 3), s/veh 0.0 | 0.0 0.0 | 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
Control Delay ( d ), s/veh 22.7 | 451 32.6 | 26.0 | 18.7 || 245 | 481 | 489 | 310 | 37.8 | 25.2
Level of Service (LOS) C D C C B C D D C D C
Approach Delay, s/veh / LOS 398 | D 260 | C 435 | D 352 | D
Intersection Delay, s/veh / LOS 36.9
.
Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 2.8 C 3.0 C 2.4 B 2.3 B
Bicycle LOS Score / LOS 1.5 A 1.6 B 1.4 A 1.1 A
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HCS7 Signalized Intersection Results Summary

General Information Intersection Information D 3
Agency American Structurepoint Duration, h 0.25 . -
Analyst SBG Analysis Date [Jul 8, 2019 Area Type Other = ‘;
Jurisdiction Delaware County, OH Time Period |AM Peak PHF 0.92 j- &
Urban Street Home Rd Analysis Year |Sc2B - 2020 Build | Analysis Period |1>7:00 = —

(Without

Cvpi)tt:ll']rtments) - TR

Improvements
Intersection Home Rd & Sawmill Pkwy | File Name Sc2B_Int 1 & 2_AM - With Improvements.xus
Project Description Redwood Home Rd TIS
Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand ( v ), veh/h 130 | 311 106 157 | 314 | 142 || 220 | 711 | 131
Signal Information F_ & ,

‘T -l
Cycle, s 100.0 | Reference Phase | 2 — 2‘_53 =E L S byl s v _€;
. 0 E 1 2

Offset, s 90 | Reference Point | Begin Green |75 5 (75 07 <J

. 1.3 29 22.8
Uncoordinated| No | Simult. Gap E/W On [Yellow|4.3 0.0 5.2 3.9 3.9 48 p | 9—
Force Mode Fixed | Simult. Gap N/S On |Red 2.2 0.0 1.0 2.2 2.2 1.0 5

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 5 2 1 6 3 8 7 4
Case Number 1.1 3.0 1.1 3.0 1.1 4.0 1.1 3.0
Phase Duration, s 15.3 37.0 14.0 35.7 20.4 35.4 13.6 28.6
Change Period, ( Y+R¢), s 6.5 6.2 6.5 6.2 6.1 5.8 6.1 5.8
Max Allow Headway ( MAH ), s 4.0 0.0 4.0 0.0 4.0 4.0 4.0 4.0
Queue Clearance Time (gs), s 7.3 9.5 11.4 25.7 7.3 14.2
Green Extension Time (ge), s 0.1 0.0 0.0 0.0 0.2 2.2 0.0 3.9
Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00
Max Out Probability 1.00 1.00 1.00 1.00 1.00 0.56
Movement Group Results EB WwB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14
Adjusted Flow Rate ( v ), veh/h 141 | 338 | 115 || 191 | 383 | 173 || 239 | 470 | 445 125 | 487 74
Adjusted Saturation Flow Rate ( s ), veh/h/In 1781 | 1870 | 1610 || 1781 | 1870 | 1585 || 1781 | 1870 | 1768 | 1781 | 1781 | 1585
Queue Service Time (gs), s 53 | 153 | 4.2 75 | 156 | 6.6 94 | 237|237 || 53 | 122 | 3.3
Cycle Queue Clearance Time (gc), s 53 | 1563 | 4.2 75 | 156 | 6.6 9.4 | 23.7 | 23.7 5.3 122 | 3.3
Green Ratio ( g/C) 0.38 | 0.31 | 0.45 || 0.37 | 0.29 | 0.37 || 0.39 | 0.30 | 0.30 || 0.30 | 0.23 | 0.32
Capacity ( ¢ ), veh/h 368 | 576 | 726 || 347 | 552 | 586 || 423 | 554 | 523 | 230 | 812 | 501
Volume-to-Capacity Ratio ( X) 0.384| 0.587 | 0.159 |1 0.552 | 0.693 | 0.295 || 0.566 | 0.850 | 0.850 || 0.544 | 0.600 | 0.148
Back of Queue ( Q), ft/In ( 95 th percentile) 96.8 | 290.3| 68 128 | 223.6 | 100.3 || 177.7| 460 |435.3 | 104.4 | 234.7 | 58.7
Back of Queue ( Q), veh/In ( 95 th percentile) 38 | 114 | 27 5.0 8.8 3.9 70 | 181 | 174 || 4.1 9.2 2.3
Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.26 | 0.00 | 0.00 || 0.26 | 0.00 | 0.33 || 0.30 | 0.00 | 0.00 § 0.21 | 0.00 | 0.00
Uniform Delay ( d 1), s/veh 2211292 | 16.2 || 228 | 214 | 179 || 22.8 | 33.1 | 33.1 || 28.3 | 345 | 245
Incremental Delay ( d 2), s/veh 0.7 4.3 0.5 1.2 4.6 0.8 18 | 150 | 158 | 26 3.3 0.6
Initial Queue Delay ( d 3), 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
Control Delay ( d ), s/veh 22.7 | 336 | 16.7 || 240 | 26.0 | 18.7 || 245 | 481 | 489 || 31.0 | 37.8 | 25.2
Level of Service (LOS) C C B C C B C D D C D C
Approach Delay, s/veh / LOS 277 | C 238 | C 435 | D 352 | D
Intersection Delay, s/veh / LOS 34.1 C
. .
Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 28 | cC 30 | C 24 | B 24 | B




Bicycle LOS Score / LOS | 15 A 16 | B | 14 | A | 11 A
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HCS7 Signalized Intersection Results Summary

Intersection Home Rd & Liberty Rd N

File Name

Sc2B_Int 1 & 2_AM.xus

Project Description Redwood Home Rd TIS

General Information Intersection Information = -Ei** e
Agency American Structurepoint Duration, h 0.25 . -
Analyst SBG Analysis Date |Jul 8, 2019 Area Type Other = ‘ ‘;
Jurisdiction Delaware County, OH Time Period |AM Peak PHF 0.92 j; Ei
Urban Street Home Rd Analysis Year |Sc2B - 2020 Build | Analysis Period |1>7:00 = —
(Without
Apartments) T EE, W

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand ( v ), veh/h 42 404 | 117 78 | 445 | 17 194 | 101 59 23 152 | 48
Signal Information B F_ 5
= - = S $I

Cycle, s 100.0 | Reference Phase | 2 — E‘“:E K N % _€; ﬁ

. . E 1 2 3 4
Ciifze. @ 90 | Reference Point | Begin F5rccn (7.4 (14 [31.8 |14.2 |21.6 100
Uncoordinated| No | Simult. Gap E/W On [Yellow|4.3 0.0 5.2 3.9 5.2 0.0 p 9_ Y
Force Mode Fixed | Simult. Gap N/S On |Red |14 0.0 1.0 1.9 1.0 0.0 5 6 7 8

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 5 2 1 6 3 8 7 4
Case Number 1.1 4.0 1.1 4.0 1.1 4.0 1.1 4.0
Phase Duration, s 12.8 38.0 14.2 394 20.0 27.8 20.0 27.8
Change Period, ( Y+R¢), s 5.7 6.2 7.1 6.2 5.8 6.2 6.3 6.2
Max Allow Headway ( MAH ), s 4.0 0.0 4.0 0.0 4.0 4.0 4.0 4.0
Queue Clearance Time (gs), s 3.6 5.1 10.6 10.6 2.9 12.8
Green Extension Time (ge), s 0.0 0.0 0.0 0.0 0.2 1.0 0.0 0.9
Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00
Max Out Probability 1.00 1.00 1.00 0.03 0.00 0.09
Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14
Adjusted Flow Rate ( v ), veh/h 45 560 85 502 211 174 25 217
Adjusted Saturation Flow Rate ( s ), veh/h/In 1781 | 1798 1781 | 1858 1781 | 1754 1781 | 1793
Queue Service Time (gs), s 1.6 | 30.7 3.1 | 247 8.6 8.6 0.9 10.8
Cycle Queue Clearance Time (gc), s 1.6 | 30.7 3.1 | 247 8.6 8.6 0.9 10.8
Green Ratio (g/C) 0.39 | 0.32 0.39 | 0.33 0.36 | 0.22 0.35 | 0.22
Capacity ( ¢ ), veh/h 256 | 572 208 | 617 427 | 379 449 | 387
Volume-to-Capacity Ratio ( X) 0.176 0.980 0.408| 0.814 0.494 | 0.459 0.056 | 0.561
Back of Queue ( Q), ft/In ( 95 th percentile) 27.4 | 466.2 56.8 | 452.2 158 | 162.8 16.7 | 207.7
Back of Queue ( Q ), veh/In ( 95 th percentile) 1.1 18.4 22 | 17.8 6.2 6.4 0.7 8.2
Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.05 | 0.00 0.17 | 0.00 0.49 | 0.00 0.05 | 0.00
Uniform Delay ( d 1), s/veh 218 | 27.6 246 | 30.6 244 | 341 21.8 | 35.0
Incremental Delay ( d 2 ), s/veh 0.2 | 234 1.3 | 113 0.9 0.9 0.1 1.8
Initial Queue Delay ( d 3), s/veh 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0
Control Delay ( d ), s/veh 219 | 51.0 259 | 41.8 253 | 35.0 219 | 36.8
Level of Service (LOS) C D C D C C C D
Approach Delay, s/veh / LOS 488 | D 395 | D 297 | C 353 | D
Intersection Delay, s/veh / LOS 40.0
.
Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 2.3 B 2.3 B 2.3 B 2.3 B
Bicycle LOS Score / LOS 1.5 A 1.5 A 1.1 A 0.9 A
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HCS7 Signalized Intersection Results Summary

Project Description Redwood Home Rd TIS

General Information Intersection Information B -Ei" S
Agency American Structurepoint Duration, h 0.25 . -
Analyst SBG Analysis Date [Jul 8, 2019 Area Type Other = ‘;
Jurisdiction Delaware County, OH Time Period |AM Peak PHF 0.92 j Ei
Urban Street Home Rd Analysis Year |Sc2B - 2020 Build | Analysis Period |1>7:00 = —
(Without
Cvpi)tall']rtments) - _ EE, o
Improvements
Intersection Home Rd & Liberty Rd N | File Name Sc2B_Int 1 & 2_AM - With Improvements.xus

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand ( v ), veh/h 42 404 117 78 445 17 194 | 101 59 23
Signal Information B F_ 5
— = i

Cycle, s 100.0 | Reference Phase | 2 — E‘“:E L S < v _€;

. 0 E 1 2
OIEEES 90 _|Reference Point_| Begin I'5roon {71 (14 [31.8 [14.2 |21.6 0.0
Uncoordinated| No | Simult. Gap E/W On [Yellow|4.3 0.0 52 3.9 5.2 0.0 p | 9_
Force Mode Fixed | Simult. Gap N/S On |Red |14 0.0 1.0 1.9 1.0 0.0 5 6

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 5 2 1 6 3 8 7 4
Case Number 1.1 3.0 1.1 4.0 1.1 4.0 1.1 4.0
Phase Duration, s 12.8 38.0 14.2 394 20.0 27.8 20.0 27.8
Change Period, ( Y+R¢), s 5.7 6.2 7.1 6.2 5.8 6.2 6.3 6.2
Max Allow Headway ( MAH ), s 4.0 0.0 4.0 0.0 4.0 4.0 4.0 4.0
Queue Clearance Time (gs), s 3.5 5.1 10.6 10.6 2.9 12.8
Green Extension Time (ge), s 0.0 0.0 0.0 0.0 0.2 1.0 0.0 0.9
Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00
Max Out Probability 1.00 1.00 1.00 0.03 0.00 0.09
Movement Group Results EB WwB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14
Adjusted Flow Rate ( v ), veh/h 45 | 434 | 126 85 | 502 211 | 174 25 217
Adjusted Saturation Flow Rate ( s ), veh/h/In 1781 | 1870 | 1610 || 1781 | 1858 1781 | 1754 1781 | 1793
Queue Service Time (gs), s 1.5 | 205 | 51 3.1 | 247 8.6 8.6 0.9 10.8
Cycle Queue Clearance Time (gc), s 15 | 205 | 5.1 3.1 | 247 8.6 8.6 0.9 10.8
Green Ratio ( g/C) 0.39 | 0.32 | 0.46 || 0.39 | 0.33 0.36 | 0.22 0.35 | 0.22
Capacity ( ¢ ), veh/h 256 | 595 | 741 || 306 | 617 427 | 379 449 | 387
Volume-to-Capacity Ratio ( X) 0.1760.730 | 0.170 |/ 0.277 | 0.814 0.494 | 0.459 0.056 | 0.561
Back of Queue ( Q), ft/In ( 95 th percentile) 27.4 | 347.5| 84.7 || 55.3 | 452.2 158 | 162.8 16.7 | 207.7
Back of Queue ( Q), veh/In ( 95 th percentile) 11 | 13.7 | 3.4 22 | 17.8 6.2 6.4 0.7 8.2
Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.05 | 0.00 | 0.00 || 0.17 | 0.00 0.49 | 0.00 0.05 | 0.00
Uniform Delay ( d 1), s/veh 216 | 299 | 183 || 21.9 | 30.6 244 | 341 21.8 | 35.0
Incremental Delay ( d 2 ), s/veh 0.2 5.7 0.4 05 | 113 0.9 0.9 0.1 1.8
Initial Queue Delay ( d 3), s/veh 0.0 | 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0
Control Delay ( d ), s/veh 218 | 356 | 186 || 224 | 41.8 25.3 | 35.0 219 | 36.8
Level of Service (LOS) C D B C D C C C D
Approach Delay, s/veh / LOS 310 | C 390 | D 297 | C 353 | D
Intersection Delay, s/veh / LOS 33.9
. .
Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 23 | B 23 | B 23 | B 24 | B




Bicycle LOS Score / LOS | 15 Al 15 ] A | 114 ] A | o9 A

Copyright © 2019 University of Florida, All Rights Reserved. HCS7™ Streets Version 7.2 Generated: 7/12/2019 4:31:57 PM



HCS7 Two-Way Stop-Control Report

General Information

Site Information

Analyst SBG Intersection Home Rd & Access Rd
Agency/Co. American Structurepoint Jurisdiction Delaware County
Date Performed 7/5/2019 East/West Street Home Rd
Analysis Year 2020 North/South Street Access Rd
Time Analyzed Sc2B - AM Peak Hour Peak Hour Factor 0.92
Intersection Orientation East-West Analysis Time Period (hrs) 0.25
Project Description Redwood Home Rd TIS
Lanes
JA LA KL
- _
- &
=N —
2 o
<= =
= ks
- s
¥ (==
e
YRS
Major Street: East-West
Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement u L T R U L T R U L T R u L T R
Priority U 1 2 3 4U 4 5 6 7 8 9 10 11 12
Number of Lanes 0 0 1 0 0 1 1 0 0 1 0 0 0 0
Configuration TR L T LR
Volume, V (veh/h) 551 8 652 25 12
Percent Heavy Vehicles (%) 2 0 0
Proportion Time Blocked
Percent Grade (%) 0
Right Turn Channelized No No No No
Median Type/Storage Left Only 1
Critical and Follow-up Headways
Base Critical Headway (sec)
Critical Headway (sec)
Base Follow-Up Headway (sec)
Follow-Up Headway (sec)
Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 3 40
Capacity, ¢ (veh/h) 970 358
v/c Ratio 0.00 0.11
95% Queue Length, Qos (veh) 0.0 0.4
Control Delay (s/veh) 8.7 16.3
Level of Service, LOS A C
Approach Delay (s/veh) 0.0 16.3
Approach LOS C
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HCS7 Signalized Intersection Results Summary

Project Description Redwood Home Rd TIS

General Information Intersection Information DL B
Agency American Structurepoint Duration, h 0.25 . PRSI .
Analyst SBG Analysis Date |Jul 8, 2019 Area Type Other = - ;
Jurisdiction Delaware County, OH Time Period |PM Peak PHF 0.92 j; i
Urban Street Home Rd Analysis Year |Sc2B - 2020 Build | Analysis Period |1>7:00 = —

Without

(Apartments) ; qur .
Intersection Home Rd & Sawmill Pkwy | File Name Sc2B_Int 1 & 2_PM.xus

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand ( v ), veh/h 98 384 | 186 || 162 | 378 | 94 328 | 511 | 227 || 145 | 471 64
Signal Information ‘R: & ;||=m
Cycle, s 120.0 | Reference Phase | 2 — 2‘_52 =§ K N Sl s _€; ﬁ

B . E 1 2 3 4
Offset, s 100 | Reference Point | Begin Green |75 10 458 |79 6.9 20.2 d L
Uncoordinated| No | Simult. Gap E/W On [Yellow|4.3 0.0 5.2 3.9 3.9 48 p 9_ Y
Force Mode Fixed | Simult. Gap N/S On |Red |22 0.0 1.0 2.2 2.2 1.0 5 6 7 8

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 5 2 1 6 3 8 7 4
Case Number 1.1 4.0 1.1 3.0 1.1 4.0 1.1 3.0
Phase Duration, s 15.0 53.0 14.0 52.0 27.0 39.0 14.0 26.0
Change Period, ( Y+R¢), s 6.5 6.2 6.5 6.2 6.1 5.8 6.1 5.8
Max Allow Headway ( MAH ), s 4.0 0.0 4.0 0.0 4.0 4.0 4.0 4.0
Queue Clearance Time (gs), s 6.2 9.5 21.2 27.4 9.9 18.8
Green Extension Time (ge), s 0.1 0.0 0.0 0.0 0.0 2.8 0.0 0.9
Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00
Max Out Probability 1.00 1.00 1.00 0.78 1.00 1.00
Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14
Adjusted Flow Rate ( v ), veh/h 107 | 620 214 | 500 | 124 || 357 | 423 | 380 158 | 512 70
Adjusted Saturation Flow Rate ( s ), veh/h/In 1781 | 1767 1781 | 1870 | 1585 || 1781 | 1870 | 1674 || 1781 | 1781 | 1585
Queue Service Time (gs), s 42 | 395 75 | 248 | 50 || 192|253 | 254 || 79 | 16.8 | 4.2
Cycle Queue Clearance Time (gc), s 42 | 395 75 | 248 | 50 || 192 | 253 | 254 7.9 16.8 | 4.2
Green Ratio (g/C) 0.45 | 0.39 0.44 | 0.38 | 045 || 0.36 | 0.28 | 0.28 || 0.23 | 0.17 | 0.24
Capacity ( ¢ ), veh/h 344 | 689 207 | 714 | 709 || 396 | 517 | 463 || 210 | 599 | 379
Volume-to-Capacity Ratio ( X) 0.310| 0.899 1.038|0.701|0.175} 0.901| 0.817 | 0.819 || 0.751 | 0.854 | 0.184
Back of Queue ( Q), ft/In ( 95 th percentile) 77 | 666.1 361.5|351.8| 80.2 ||400.2 | 484.8|441.9 | 206.5| 334.6 | 77.7
Back of Queue ( Q), veh/In ( 95 th percentile) 3.0 | 26.2 142 | 139 | 3.2 || 158 | 19.1 | 17.7 | 8.1 13.2 | 31
Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.21 | 0.00 0.72 | 0.00 | 0.27 || 0.67 | 0.00 | 0.00 §| 0.41 | 0.00 | 0.00
Uniform Delay ( d 1), s/veh 220 | 344 324 | 248 | 17.2 || 32.7 | 40.6 | 406 | 414 | 485 | 36.3
Incremental Delay ( d 2 ), s/veh 0.5 | 17.0 599 | 3.6 0.3 || 23.0 | 13.3 | 149 || 14.0 | 144 1.1
Initial Queue Delay ( d 3), s/veh 0.0 | 0.0 0.0 | 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
Control Delay ( d ), s/veh 225 | 514 92.3 | 285 | 176 || 55.8 | 53.9 | 55,5 || 55.5 | 62.9 | 374
Level of Service (LOS) C D F C B E D E E E D
Approach Delay, s/veh / LOS 471 | D 432 | D 550 | D 589 | E
Intersection Delay, s/veh / LOS 51.3
.
Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 2.8 C 2.9 C 2.4 B 2.3 B
Bicycle LOS Score / LOS 1.7 B 1.6 B 1.4 A 1.1 A

Copyright © 2019 University of Florida, All Rights Reserved.

HCS7™ Streets Version 7.2

Generated: 7/12/2019 4:35:54 PM



HCS7 Signalized Intersection Results Summary

General Information Intersection Information D 3
Agency American Structurepoint Duration, h 0.25 . -
Analyst SBG Analysis Date [Jul 8, 2019 Area Type Other = ‘;
Jurisdiction Delaware County, OH Time Period |PM Peak PHF 0.92 j- &
Urban Street Home Rd Analysis Year |Sc2B - 2020 Build | Analysis Period |1>7:00 = —

(Without

Cvpi)tt:ll']rtments) - TR

Improvements
Intersection Home Rd & Sawmill Pkwy | File Name Sc2B_Int 1 & 2_PM - With Improvements.xus
Project Description Redwood Home Rd TIS
Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand ( v ), veh/h 98 384 | 186 162 | 378 94 328 | 511 | 227
Signal Information F_ & ,

‘T -l
Cycle, s 120.0 | Reference Phase | 2 — 2‘_53 =E L S byl s v _€;
. 0 E 1 2

Offset, s 100 | Reference Point | Begin Green |75 8 179 69 <J

. 1.0 45 20.2
Uncoordinated| No | Simult. Gap E/W On [Yellow|4.3 0.0 5.2 3.9 3.9 48 p | 9—
Force Mode Fixed | Simult. Gap N/S On |Red 2.2 0.0 1.0 2.2 2.2 1.0 5

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 5 2 1 6 3 8 7 4
Case Number 1.1 3.0 1.1 3.0 1.1 4.0 1.1 3.0
Phase Duration, s 15.0 53.0 14.0 52.0 27.0 39.0 14.0 26.0
Change Period, ( Y+R¢), s 6.5 6.2 6.5 6.2 6.1 5.8 6.1 5.8
Max Allow Headway ( MAH ), s 4.0 0.0 4.0 0.0 4.0 4.0 4.0 4.0
Queue Clearance Time (gs), s 6.2 9.5 21.2 27.4 9.9 18.8
Green Extension Time (ge), s 0.1 0.0 0.0 0.0 0.0 2.8 0.0 0.9
Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00
Max Out Probability 1.00 1.00 1.00 0.78 1.00 1.00
Movement Group Results EB WwB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14
Adjusted Flow Rate ( v ), veh/h 107 | 417 | 202 || 214 | 500 | 124 || 357 | 423 | 380 158 | 512 70
Adjusted Saturation Flow Rate ( s ), veh/h/In 1781 | 1870 | 1610 || 1781 | 1870 | 1585 || 1781 | 1870 | 1674 || 1781 | 1781 | 1585
Queue Service Time (gs), s 42 | 210 | 75 75 | 248 | 50 || 192|253 | 254 || 79 | 16.8 | 4.2
Cycle Queue Clearance Time (gc), s 42 | 210| 75 75 | 248 | 50 || 192 | 253 | 254 7.9 16.8 | 4.2
Green Ratio (g/C) 045 | 0.39 | 0.56 || 0.44 | 0.38 | 0.45 || 0.36 | 0.28 | 0.28 || 0.23 | 0.17 | 0.24
Capacity ( ¢ ), veh/h 344 | 729 | 908 || 363 | 714 | 709 || 396 | 517 | 463 | 210 | 599 | 379
Volume-to-Capacity Ratio ( X) 0.310| 0.5720.223|/0.590 | 0.701 | 0.175}{0.901 | 0.817 | 0.819 || 0.751 | 0.854 | 0.184
Back of Queue ( Q), ft/In ( 95 th percentile) 77 |371.3|117.9|/153.3|351.8| 80.2 || 400.2 | 484.8 | 441.9 || 206.5 | 334.6 | 77.7
Back of Queue ( Q), veh/In ( 95 th percentile) 3.0 | 146 | 4.7 6.0 | 139 | 3.2 || 158 | 191 | 17.7 || 8.1 13.2 | 31
Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.21 | 0.00 | 0.00 || 0.31 | 0.00 | 0.27 || 0.67 | 0.00 | 0.00 | 0.41 | 0.00 | 0.00
Uniform Delay ( d 1), s/veh 220 | 287 | 13.0 || 26.1 | 248 | 17.2 || 32.7 | 40.6 | 40.6 || 41.4 | 485 | 36.3
Incremental Delay ( d 2 ), s/veh 0.5 3.2 0.6 1.6 3.6 0.3 || 23.0 | 13.3 | 149 || 14.0 | 144 1.1
Initial Queue Delay ( d 3), 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
Control Delay ( d ), s/veh 225|320 | 136 || 27.7 | 285 | 176 || 55.8 | 53.9 | 55,5 || 55.5 | 62.9 | 37.4
Level of Service (LOS) C C B C C B E D E E E D
Approach Delay, s/veh / LOS 255 | C 266 | C 550 | D 589 | E
Intersection Delay, s/veh / LOS 42.8 D
. .
Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 28 | cC 29 | c 24 | B 25 | B




Bicycle LOS Score / LOS | 17 B | 16 | B | 14 | A | 14 A
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HCS7 Signalized Intersection Results Summary

General Information Intersection Information B -Ei" S

Agency American Structurepoint Duration, h 0.25 . -

Analyst SBG Analysis Date [Jul 8, 2019 Area Type Other = i ‘;

Jurisdiction Delaware County, OH Time Period |PM Peak PHF 0.92 j Ei

Urban Street Home Rd Analysis Year |Sc2B - 2020 Build | Analysis Period |1>7:00 = —

(Without
Apartments) I EE, o

Intersection Home Rd & Liberty Rd N | File Name Sc2B_Int 1 & 2_PM.xus

Project Description Redwood Home Rd TIS
M —

Demand Information EB WB NB SB

Approach Movement L T R L T R L T R L T R

Demand ( v), veh/h 46 532 | 265 114 | 532 20 202 | 143 62 15 166 38

Signal Information F_ E! !:IIL &

Cycle, s 120.0 | Reference Phase | 2 — E’_EZ =E M N T '/_1_6 . ﬁ . )

Offset, s 110 | Reference Point | Begin Green173 12 576 186 13 19.-6

Uncoordinated| No | Simult. Gap E/W On [Yellow|4.3 0.0 5.2 43 0.0 52 | A 9_ Y

Force Mode Fixed | Simult. Gap N/S On |Red |14 0.0 1.0 2.0 0.0 1.0 5 6 7 8

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 5 2 1 6 3 8 7 4

Case Number 1.1 4.0 1.1 4.0 1.1 4.0 1.1 4.0

Phase Duration, s 14.2 65.0 13.0 63.8 16.2 271 14.9 25.8

Change Period, ( Y+R¢), s 7.1 6.2 5.7 6.2 5.8 6.2 6.3 6.2

Max Allow Headway ( MAH ), s 4.0 0.0 4.0 0.0 4.0 4.0 4.0 4.0

Queue Clearance Time (gs), s 3.4 6.1 12.4 16.2 2.8 16.0

Green Extension Time (ge), s 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.6

Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00

Max Out Probability 1.00 1.00 1.00 0.73 0.05 1.00

Movement Group Results EB WB NB SB

Approach Movement L T R L T R L T R L T R

Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14

Adjusted Flow Rate ( v ), veh/h 45 777 124 | 600 220 | 223 16 222

Adjusted Saturation Flow Rate ( s ), veh/h/In 1781 | 1765 1781 | 1858 1781 | 1774 1781 | 1810

Queue Service Time (gs), s 14 | 46.3 41 | 29.8 104 | 14.2 0.8 | 14.0

Cycle Queue Clearance Time (gc), s 14 | 46.3 41 | 29.8 104 | 14.2 0.8 14.0

Green Ratio (g/C) 0.54 | 0.49 0.54 | 0.48 0.25 | 0.17 0.24 | 0.16

Capacity ( ¢ ), veh/h 355 | 865 229 | 892 268 | 309 233 | 296

Volume-to-Capacity Ratio ( X) 0.126 0.898 0.541) 0.673 0.818) 0.721 0.070 | 0.750

Back of Queue ( Q), ft/In ( 95 th percentile) 249 | 5441 77.7 | 480.4 117.2 | 279.3 16.7 | 285.4

Back of Queue ( Q ), veh/In ( 95 th percentile) 1.0 | 214 3.1 18.9 46 | 11.0 0.7 11.2

Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.05 | 0.00 0.24 | 0.00 0.36 | 0.00 0.05 | 0.00

Uniform Delay ( d 1), s/veh 17.2 | 226 249 | 24.0 41.9 | 46.8 36.4 | 47.9

Incremental Delay ( d 2 ), s/veh 0.1 6.7 2.6 4.0 17.8 | 8.0 0.1 10.2

Initial Queue Delay ( d 3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay ( d ), s/veh 17.3 | 29.3 274 | 28.0 59.6 | 54.8 36.5 | 58.1

Level of Service (LOS) B C C C E D D E

Approach Delay, s/veh / LOS 287 | C 279 | C 572 | E 566 | E

Intersection Delay, s/veh / LOS 371 D
.

Multimodal Results EB WB NB SB

Pedestrian LOS Score / LOS 2.3 B 2.3 B 2.3 B 2.3 B

Bicycle LOS Score / LOS 2.0 B 1.7 B 1.2 A 0.9 A
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HCS7 Signalized Intersection Results Summary

Project Description Redwood Home Rd TIS

General Information Intersection Information B -Ei" S

Agency American Structurepoint Duration, h 0.25 . -

Analyst SBG Analysis Date [Jul 8, 2019 Area Type Other = ‘;

Jurisdiction Delaware County, OH Time Period |PM Peak PHF 0.92 j Ei

Urban Street Home Rd Analysis Year |Sc2B - 2020 Build | Analysis Period |1>7:00 = —
(Without i
Cvpi)tt:ll']rtments) - e R
Improvements

Intersection Home Rd & Liberty Rd N | File Name Sc2B_Int 1 & 2_PM - With Improvements.xus

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand ( v ), veh/h 46 532 | 265 || 114 | 532 | 20 202 | 143 | 62 15
Signal Information F ,
‘T -l

Cycle, s 120.0 | Reference Phase | 2 — 2‘_53 =E L S byl s v _€;

. 0 E 1 2
Offset, s 110 | Reference Point | Begin Green173 12 576 186 13 196
Uncoordinated| No | Simult. Gap E/W On [Yellow!|4.3 0.0 52 43 0.0 52 p | 9_
Force Mode Fixed | Simult. Gap N/S On |Red |14 0.0 1.0 2.0 0.0 1.0 5 6

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 5 2 1 6 3 8 7 4
Case Number 1.1 3.0 1.1 4.0 1.1 4.0 1.1 4.0
Phase Duration, s 14.2 65.0 13.0 63.8 16.2 271 14.9 25.8
Change Period, ( Y+R¢), s 7.1 6.2 5.7 6.2 5.8 6.2 6.3 6.2
Max Allow Headway ( MAH ), s 4.0 0.0 4.0 0.0 4.0 4.0 4.0 4.0
Queue Clearance Time (gs), s 3.5 6.1 12.4 16.2 2.8 16.0
Green Extension Time (ge), s 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.6
Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00
Max Out Probability 1.00 1.00 1.00 0.73 0.05 1.00
Movement Group Results EB WwB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14
Adjusted Flow Rate ( v ), veh/h 45 | 519 | 258 || 124 | 600 220 | 223 16 222
Adjusted Saturation Flow Rate ( s ), veh/h/In 1781 | 1870 | 1610 || 1781 | 1858 1781 | 1774 1781 | 1810
Queue Service Time (gs), s 1.5 | 225 | 13.0 || 41 | 29.8 104 | 14.2 0.8 | 14.0
Cycle Queue Clearance Time (gc), s 15 | 225 | 13.0 || 4.1 | 29.8 104 | 14.2 0.8 14.0
Green Ratio (g/C) 0.54 | 0.49 | 0.58 || 0.54 | 0.48 0.25 | 0.17 0.24 | 0.16
Capacity ( ¢ ), veh/h 355 | 916 | 929 || 420 | 892 268 | 309 233 | 296
Volume-to-Capacity Ratio ( X) 0.126 | 0.566 | 0.278 | 0.295| 0.673 0.818| 0.721 0.070 | 0.750
Back of Queue ( Q), ft/In ( 95 th percentile) 25.5 | 336.7 | 280.4 || 72.2 | 480.4 117.2 | 279.3 16.7 | 285.4
Back of Queue ( Q), veh/In ( 95 th percentile) 1.0 | 13.3 | 11.2 || 2.8 | 18.9 46 | 11.0 0.7 11.2
Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.05 | 0.00 | 0.00 || 0.22 | 0.00 0.36 | 0.00 0.05 | 0.00
Uniform Delay ( d 1), s/veh 17.5 | 20.0 | 19.8 || 16.2 | 24.0 41.9 | 46.8 36.4 | 47.9
Incremental Delay ( d 2 ), s/veh 0.1 1.7 0.5 0.4 4.0 17.8 | 8.0 0.1 10.2
Initial Queue Delay ( d 3), s/veh 0.0 | 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0
Control Delay ( d ), s/veh 17.6 | 21.7 | 20.3 || 16.6 | 28.0 59.6 | 54.8 36.5 | 58.1
Level of Service (LOS) B C C B C E D D E
Approach Delay, s/veh / LOS 210 | C 261 | C 572 | E 566 | E
Intersection Delay, s/veh / LOS 33.7
. .
Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 23 | B 23 | B 23 | B 25 | B




Bicycle LOS Score / LOS | 20 B | 17 | B | 12 | A | o9 A
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HCS7 Two-Way Stop-Control Report

General Information

Site Information

Analyst SBG Intersection Home Rd & Access Rd
Agency/Co. American Structurepoint Jurisdiction Delaware County
Date Performed 7/5/2019 East/West Street Home Rd
Analysis Year 2020 North/South Street Access Rd
Time Analyzed Sc2B - PM Peak Hour Peak Hour Factor 0.92
Intersection Orientation East-West Analysis Time Period (hrs) 0.25
Project Description Redwood Home Rd TIS
Lanes
JA LA KL
- _
- &
=N —
2 o
<= =
= ks
- s
¥ (==
e
YRS
Major Street: East-West
Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement u L T R U L T R U L T u L T R
Priority U 1 2 3 4U 4 5 6 7 8 10 11 12
Number of Lanes 0 0 1 0 0 1 1 0 0 1 0 0 0
Configuration TR L T LR
Volume, V (veh/h) 836 26 11 594 14
Percent Heavy Vehicles (%) 2 0
Proportion Time Blocked
Percent Grade (%) 0
Right Turn Channelized No No No No
Median Type/Storage Left Only 1
Critical and Follow-up Headways
Base Critical Headway (sec)
Critical Headway (sec)
Base Follow-Up Headway (sec)
Follow-Up Headway (sec)
Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 12 23
Capacity, ¢ (veh/h) 731 275
v/c Ratio 0.02 0.08
95% Queue Length, Qos (veh) 0.1 0.3
Control Delay (s/veh) 10.0 19.3
Level of Service, LOS B C
Approach Delay (s/veh) 0.2 19.3
Approach LOS C
Copyright © 2019 University of Florida. All Rights Reserved. HCS7™ TWSC Version 7.2 Generated: 7/12/2019 4:37:29 PM
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HCS7 Signalized Intersection Results Summary

Intersection Home Rd & Sawmill Pkwy

File Name

Sc3_Int 1 & 2_AM.xus

Project Description Redwood Home Rd TIS

General Information Intersection Information RIF N
Agency American Structurepoint Duration, h 0.25 . AR .
Analyst SBG Analysis Date |Jul 8, 2019 Area Type Other = - ;
Jurisdiction Delaware County, OH Time Period |AM Peak PHF 0.92 j; i
Urban Street Home Rd Analysis Year |Sc3 - 2040 No- Analysis Period |1>7:00 = —
build (With
Apartﬁnents) . ‘qu}' «

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand ( v ), veh/h 168 | 482 | 166 || 249 | 489 | 208 || 345 | 1033 | 199 || 175 | 683 | 102
Signal Information 5 R; - ‘R: & ]IJ I
Cycle, s 100.0 | Reference Phase | 2 . E‘“:; K N Sl s g _€; ﬁ

B . E 1 2 3 4
Offset, s 79 | Reference Point | Begin Green 73 07 597 175 16 55 d L
Uncoordinated| No | Simult. Gap E/W On [Yellow|3.9 0.0 5.2 3.9 3.9 48 p 9_ Y
Force Mode Fixed | Simult. Gap N/S On |Red 2.6 0.0 1.0 2.2 2.2 1.0 5 6 7 8

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 5 2 1 6 3 8 7 4
Case Number 1.1 4.0 1.1 3.0 1.1 4.0 1.1 3.0
Phase Duration, s 13.8 35.9 14.5 36.6 21.3 36.0 13.6 28.3
Change Period, ( Y+R¢), s 6.5 6.2 6.5 6.2 6.1 5.8 6.1 5.8
Max Allow Headway ( MAH ), s 4.0 0.0 4.0 0.0 4.0 4.0 4.0 4.0
Queue Clearance Time (gs), s 9.2 10.0 17.2 32.2 9.5 22.4
Green Extension Time (ge), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00
Max Out Probability 1.00 1.00 1.00 1.00 1.00 1.00
Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14
Adjusted Flow Rate ( v ), veh/h 183 | 704 269 | 528 | 224 || 375 | 686 | 653 190 | 742 111
Adjusted Saturation Flow Rate ( s ), veh/h/In 1781 | 1788 1781 | 1870 | 1585 || 1781 | 1870 | 1765 | 1781 | 1781 | 1585
Queue Service Time (gs), s 7.2 | 29.7 80 | 278 | 117 || 152 | 302 | 302 | 75 | 204 | 53
Cycle Queue Clearance Time (gc), s 7.2 | 29.7 8.0 | 278 | 11.7 || 15.2 | 30.2 | 30.2 75 | 204 | 53
Green Ratio (g/C) 0.37 | 0.30 0.38 | 0.30 | 0.38 || 0.40 | 0.30 | 0.30 || 0.30 | 0.22 | 0.30
Capacity ( ¢ ), veh/h 207 | 531 215 | 569 | 601 || 358 | 565 | 533 || 206 | 801 | 472
Volume-to-Capacity Ratio ( X) 0.882| 1.326 1.252|0.928|0.374 || 1.048 | 1.215| 1.225 || 0.925 | 0.927 | 0.235
Back of Queue ( Q), ft/In ( 95 th percentile) 208.7 | 1342. 333.8| 397 |181.8| 458.7 |1124.7| 1078. || 247.4 | 400.3 | 93.7
5) 3
Back of Queue ( Q ), veh/In ( 95 th percentile) 8.2 | 52.9 131 | 156 | 7.2 || 18.1 | 44.3 | 43.1 9.7 | 1568 | 3.7
Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.56 | 0.00 0.67 | 0.00 | 0.61 || 0.76 | 0.00 | 0.00 §| 0.49 | 0.00 | 0.00
Uniform Delay ( d 1), s/veh 26.5 | 35.2 28.0 | 411 | 287 || 25.8 | 349 | 349 || 316 | 37.9 | 26.5
Incremental Delay ( d 2), s/veh 32.8 | 159.6 1172 33 | 0.2 || 60.8 | 112.3|117.0 | 423 | 183 | 1.2
Initial Queue Delay ( d 3), s/veh 0.0 | 0.0 0.0 | 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
Control Delay ( d ), s/veh 59.3 | 194.7 145.2| 444 | 288 || 86.6 | 147.2|151.9 || 73.9 | 56.2 | 27.7
Level of Service (LOS) E F F D C F F F E E C
Approach Delay, s/veh / LOS 1668 | F 675 | E 1357 | F 564 | E
Intersection Delay, s/veh / LOS 109.0 F
.
Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 2.8 C 3.0 C 2.4 B 2.3 B
Bicycle LOS Score / LOS 2.0 B 2.2 B 1.9 B 1.3 A
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HCS7 Signalized Intersection Results Summary

Project Description Redwood Home Rd TIS

General Information Intersection Information D 3
Agency American Structurepoint Duration, h 0.25 . -
Analyst SBG Analysis Date [Jul 8, 2019 Area Type Other = ‘;
Jurisdiction Delaware County, OH Time Period |AM Peak PHF 0.92 j. &
Urban Street Home Rd Analysis Year |Sc3 - 2040 No- Analysis Period |1>7:00 = —
build (With
Cvpi)tt:ll']rtments) - TR
Improvements
Intersection Home Rd & Sawmill Pkwy | File Name Sc3_Int 1 & 2_AM - With Improvements.xus

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand ( v ), veh/h 168 | 482 | 166 || 249 | 489 | 208 || 345 | 1033 | 199 || 175 | 683
Signal Information - F_ & A I
= — d —

Cycle, s 100.0 | Reference Phase | 2 s ala= LN L, I_,_€; ﬁ
Offset, s 90 | Reference Point | Begin 7 B ﬁ ﬁTI” TI?J - ’ j : ‘

! 9N I'Green | 7.9 3.8 19.3 9.0 4.9 30.5 d
Uncoordinated| No | Simult. Gap E/W On [Yellow!3.9 0.0 52 3.9 0.0 48 p 9_ P.
Force Mode Fixed | Simult. Gap N/S On |Red 2.6 0.0 1.0 2.2 0.0 1.0 5 6 7 8

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 5 2 1 6 3 8 7 4
Case Number 1.1 3.0 1.1 4.0 2.0 3.0 1.1 3.0
Phase Duration, s 14.4 25.5 18.2 29.3 20.0 41.2 15.1 36.3
Change Period, ( Y+R¢), s 6.5 6.2 6.5 6.2 6.1 5.8 6.1 5.8
Max Allow Headway ( MAH ), s 4.0 0.0 4.0 0.0 4.0 4.0 4.0 4.0
Queue Clearance Time (gs), s 9.9 13.7 12.5 31.7 9.2 20.3
Green Extension Time (ge), s 0.0 0.0 0.0 0.0 0.2 2.8 0.0 6.6
Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00
Max Out Probability 1.00 1.00 1.00 1.00 1.00 0.67
Movement Group Results EB WwB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14
Adjusted Flow Rate ( v ), veh/h 183 | 524 | 180 || 288 | 424 | 382 || 375 | 1123 | 216 190 | 742 | 111
Adjusted Saturation Flow Rate ( s ), veh/h/In 1781 | 1781 | 1610 || 1781 | 1870 | 1680 || 1730 | 1781 | 1610 || 1781 | 1781 | 1585
Queue Service Time (gs), s 79 | 139 | 84 || 11.7 | 226 | 22.7 || 105 | 29.7 | 8.2 72 | 183 | 46
Cycle Queue Clearance Time (gc), s 79 | 139 | 84 || 11.7 | 22.6 | 22.7 || 10.5 | 29.7 | 8.2 7.2 183 | 4.6
Green Ratio ( g/C) 0.27 | 0.19 | 0.33 || 0.31 | 0.23 | 0.23 || 0.14 | 0.35 | 0.47 || 0.39 | 0.30 | 0.38
Capacity ( ¢ ), veh/h 213 | 687 | 535 || 328 | 432 | 388 || 481 | 1261 | 758 || 251 | 1086 | 609
Volume-to-Capacity Ratio ( X) 0.858| 0.7620.338 | 0.879 0.982 | 0.985||0.780 | 0.891 | 0.285 || 0.759 | 0.684 | 0.182
Back of Queue ( Q), ft/In ( 95 th percentile) 219.5|270.2 | 146.5 |/ 259.3 | 460.5| 445 | 213.8|496.1|133.9 | 169.1 | 317.7 | 78.9
Back of Queue ( Q), veh/In ( 95 th percentile) 86 | 106 | 59 || 102 | 181 | 175 || 84 | 195 | 54 6.7 125 | 31
Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.59 | 0.00 | 0.98 || 0.52 | 0.00 | 0.00 || 0.36 | 0.00 | 0.00 | 0.34 | 0.00 | 0.00
Uniform Delay ( d 1), s/veh 321 ) 382|251 | 314 | 381 | 40.7 | 416 | 305 | 16.2 | 25.0 | 30.5 | 20.4
Incremental Delay ( d 2), s/veh 278 | 7.8 1.7 || 16.3 | 30.8 | 33.4 || 8.0 9.7 0.9 126 | 3.5 0.7
Initial Queue Delay ( d 3), 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
Control Delay ( d ), s/veh 59.9 | 46.0 | 26.8 || 47.7 | 68.9 | 74.1 || 496 | 40.2 | 17.1 || 37.6 | 34.0 | 211
Level of Service (LOS) E D C D E E D D B D C C
Approach Delay, s/veh / LOS 450 | D 651 | E 393 | D 333 | ¢
Intersection Delay, s/veh / LOS 45.0
. .
Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 31 | C 30 | C 28 | C 30 | C




Bicycle LOS Score / LOS [ 12 A | 13 | A | 19 | B | 13 A
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HCS7 Signalized Intersection Results Summary

Intersection Home Rd & Liberty Rd N

File Name

Sc3_Int 1 & 2_AM.xus

Project Description Redwood Home Rd TIS

General Information Intersection Information = -Ei** e
Agency American Structurepoint Duration, h 0.25 . -
Analyst SBG Analysis Date |Jul 8, 2019 Area Type Other = ‘ ‘;
Jurisdiction Delaware County, OH Time Period |AM Peak PHF 0.92 j; Ei
Urban Street Home Rd Analysis Year |Sc3 - 2040 No- Analysis Period |1>7:00 = —
build (With
Apartments) T EE, W

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand ( v ), veh/h 65 617 | 178 || 122 | 651 27 285 | 157 | 91 35 | 235 71
Signal Information B F_ 5
= - = S $|

Cycle, s 100.0 | Reference Phase | 2 — E‘“:E K N % _€; ﬁ

. . E 1 2 3 4
Offset, s 34 | Reference Point | Begin Green 171 12 388 192 196 100
Uncoordinated| No | Simult. Gap E/W On [Yellow|4.3 0.0 5.2 3.9 5.2 0.0 p 9_ Y
Force Mode Fixed | Simult. Gap N/S On |Red |14 0.0 1.0 1.9 1.0 0.0 5 6 7 8

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 5 2 1 6 3 8 7 4
Case Number 1.1 4.0 1.1 4.0 1.1 4.0 1.1 4.0
Phase Duration, s 12.8 45.0 14.2 46.4 15.0 25.8 15.0 25.8
Change Period, ( Y+R¢), s 5.7 6.2 7.1 6.2 5.8 6.2 6.3 6.2
Max Allow Headway ( MAH ), s 4.0 0.0 4.0 0.0 4.0 4.0 4.0 4.0
Queue Clearance Time (gs), s 3.8 6.4 11.2 16.6 3.6 20.3
Green Extension Time (ge), s 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.0
Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00
Max Out Probability 1.00 1.00 1.00 1.00 0.20 1.00
Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14
Adjusted Flow Rate ( v ), veh/h 58 704 133 | 737 310 | 270 38 333
Adjusted Saturation Flow Rate ( s ), veh/h/In 1781 | 1798 1781 | 1857 1781 | 1754 1781 | 1795
Queue Service Time (gs), s 1.8 | 38.8 44 | 393 9.2 | 146 1.6 | 18.3
Cycle Queue Clearance Time (gc), s 1.8 | 38.8 44 | 39.3 9.2 | 146 1.6 18.3
Green Ratio (g/C) 0.46 | 0.39 0.46 | 0.40 0.29 | 0.20 0.28 | 0.20
Capacity ( ¢ ), veh/h 198 | 698 198 | 747 236 | 344 260 | 352
Volume-to-Capacity Ratio ( X) 0.290 1.010 0.668 | 0.987 1.313|0.784 0.146 | 0.945
Back of Queue ( Q), ft/In ( 95 th percentile) 47.1 | 559 164.9 | 751.7 608.6 | 287.4 294 | 413.9
Back of Queue ( Q), veh/In ( 95 th percentile) 19 | 22.0 6.5 | 29.6 240 | 11.3 1.2 | 16.3
Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.09 | 0.00 0.51 | 0.00 1.87 | 0.00 0.09 | 0.00
Uniform Delay ( d 1), s/veh 22.3 | 379 23.3 | 29.6 33.2 | 38.2 27.7 | 39.7
Incremental Delay ( d 2), s/veh 0.1 | 12.6 8.3 | 30.0 167.9| 11.3 0.3 | 33.9
Initial Queue Delay ( d 3), s/veh 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0
Control Delay ( d ), s/veh 22.4 | 50.5 31.6 | 59.6 201.0| 494 279 | 73.6
Level of Service (LOS) C F C E F D C E
Approach Delay, s/veh / LOS 484 | D 553 | E 1305 | F 689 | E
Intersection Delay, s/veh / LOS 721 E
.
Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 2.3 B 2.3 B 2.3 B 2.3 B
Bicycle LOS Score / LOS 2.0 B 1.9 B 1.4 A 1.1 A
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HCS7 Signalized Intersection Results Summary

Project Description Redwood Home Rd TIS

General Information Intersection Information B -Ei" S
Agency American Structurepoint Duration, h 0.25 . -
Analyst SBG Analysis Date [Jul 8, 2019 Area Type Other = : E;
Jurisdiction Delaware County, OH Time Period |AM Peak PHF 0.92 j i
Urban Street Home Rd Analysis Year |Sc3 - 2040 No- Analysis Period |1>7:00 = - —
build (With
Cvpi)tall']rtments) - _ EE, -
Improvements
Intersection Home Rd & Liberty Rd N | File Name Sc3_Int 1 & 2_AM - With Improvements.xus

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand ( v ), veh/h 65 617 | 178 || 122 | 651 27 285 | 157 91 35 | 235 71
Signal Information B F_ \
— — - S~ &I

5 g E 1 2 3] 4
Offset, s 80 | Reference Point | Begin Green 171 55 576 182 47 558
Uncoordinated| No | Simult. Gap E/W On [Yellow!|4.3 0.0 52 43 0.0 52 p | 9_ Y
Force Mode Fixed | Simult. Gap N/S On |Red |14 0.0 1.0 2.0 0.0 1.0 5 6 7 8

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 5 2 1 6 3 8 7 4
Case Number 1.1 3.0 1.1 4.0 1.1 4.0 1.1 4.0
Phase Duration, s 12.8 33.8 15.0 36.0 19.2 36.7 14.5 32.0
Change Period, ( Y+R¢), s 5.7 6.2 7.1 6.2 5.8 6.2 6.3 6.2
Max Allow Headway ( MAH ), s 4.0 0.0 4.0 0.0 4.0 4.0 4.0 4.0
Queue Clearance Time (gs), s 4.5 7.2 14.6 14.6 3.4 18.9
Green Extension Time (ge), s 0.0 0.0 0.0 0.0 0.0 1.9 0.0 1.3
Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00
Max Out Probability 1.00 1.00 1.00 0.02 0.33 0.35
Movement Group Results EB WwB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14
Adjusted Flow Rate ( v ), veh/h 70 | 668 | 193 || 133 | 371 | 366 || 310 | 270 38 333
Adjusted Saturation Flow Rate ( s ), veh/h/In 1781 | 1781 | 1610 || 1781 | 1870 | 1844 || 1781 | 1754 1781 | 1795
Queue Service Time (gs), s 25 | 16.1 | 8.2 52 | 174 | 174 || 126 | 12.6 14 | 16.9
Cycle Queue Clearance Time (gc), s 25 | 16.1 | 8.2 52 | 174 | 174 || 126 | 12.6 14 16.9
Green Ratio ( g/C) 0.35 | 0.28 | 0.41 || 0.35 | 0.30 | 0.30 || 0.40 | 0.31 0.34 | 0.26
Capacity ( ¢ ), veh/h 274 | 983 | 660 || 302 | 557 | 549 || 404 | 535 394 | 463
Volume-to-Capacity Ratio ( X) 0.257|0.679 | 0.292 | 0.440 | 0.666 | 0.666 || 0.766 | 0.504 0.096 | 0.718
Back of Queue ( Q), ft/In ( 95 th percentile) 40.8 | 249.3|135.5|| 96.3 | 328.6 | 320.6 || 246.7 | 221.8 26.3 | 306.7
Back of Queue ( Q), veh/In ( 95 th percentile) 1.6 9.8 5.4 38 | 129 | 128 | 9.7 8.7 1.0 12.1
Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.07 | 0.00 | 0.00 || 0.30 | 0.00 | 0.00 || 0.76 | 0.00 0.08 | 0.00
Uniform Delay ( d 1), s/veh 19.7 | 29.1 | 204 || 24.0 | 30.7 | 30.7 || 24.0 | 285 22.8 | 33.8
Incremental Delay ( d 2), s/veh 0.4 2.7 0.8 1.0 6.2 6.3 8.6 0.8 0.1 5.3
Initial Queue Delay ( d 3), s/veh 0.0 | 0.0 | 0.0 0.0 | 0.0 | 0.0 0.0 | 0.0 0.0 0.0
Control Delay ( d ), s/veh 20.1 | 31.8 | 21.2 || 25.0 | 36.9 | 37.0 || 32.5 | 29.3 229 | 39.1
Level of Service (LOS) C C C C D D C C C D
Approach Delay, s/veh / LOS 287 | C 351 | D 30 | C 374 | D
Intersection Delay, s/veh / LOS 324 C
. .
Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 23 | B 23 | B 28 | C 30 | C




Bicycle LOS Score / LOS | 13 Al 12 ] A | 14 ] A | 11 A
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HCS7 Signalized Intersection Results Summary

RIE RN

General Information Intersection Information
Agency American Structurepoint Duration, h 0.25
Analyst SBG Analysis Date [Jul 8, 2019 Area Type Other
Jurisdiction Delaware County, OH Time Period |PM Peak PHF 0.92
Urban Street Home Rd Analysis Year |Sc3 - 2040 No- Analysis Period |1>7:00
build (With
Apartments)
Intersection Home Rd & Sawmill Pkwy | File Name Sc3_Int 1 & 2_PM.xus

Project Description Redwood Home Rd TIS

J L] U
- Lo
ES &
B 5
e Fam —
E =
™ Cal

[ 1 1

MEIEE S

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand ( v ), veh/h 136 | 603 | 291 || 244 | 571 | 142 || 513 | 763 | 358 || 202 | 675 | 79
Signal Information - F_ iy 0 I
= - = S

Cycle, s 120.0 | Reference Phase | 2 — E‘“:E K N sl _€; ﬁ

B . E 1 2 3 4
Ciifze. @ 0 |Reference Point | BeO I Green (7.3 |29 [44.0 |89 (59 [203 | ] t
Uncoordinated| No | Simult. Gap E/W On [Yellow|3.9 0.0 5.2 3.9 3.9 48 p 9_ Y
Force Mode Fixed | Simult. Gap N/S On |Red 2.6 0.0 1.0 2.2 2.2 1.0 5 6 7 8

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 5 2 1 6 3 8 7 4
Case Number 1.1 4.0 1.1 3.0 1.1 4.0 1.1 3.0
Phase Duration, s 13.8 50.2 16.7 53.1 27.0 38.1 15.0 26.1
Change Period, ( Y+R¢), s 6.5 6.2 6.5 6.2 6.1 5.8 6.1 5.8
Max Allow Headway ( MAH ), s 4.0 0.0 4.0 0.0 4.0 4.0 4.0 4.0
Queue Clearance Time (gs), s 8.2 12.2 22.9 34.3 10.9 22.3
Green Extension Time (ge), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00
Max Out Probability 1.00 1.00 1.00 1.00 1.00 1.00
Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14
Adjusted Flow Rate (v ), veh/h 148 | 972 291 | 681 | 169 || 558 | 642 | 576 || 220 | 734 86
Adjusted Saturation Flow Rate ( s ), veh/h/In 1781 | 1767 1781 | 1870 | 1585 || 1781 | 1870 | 1668 | 1781 | 1781 | 1585
Queue Service Time (gs), s 6.2 | 44.0 10.2 | 409 | 7.6 || 209 | 323 | 323 || 89 | 203 | 53
Cycle Queue Clearance Time (gc), s 6.2 | 44.0 10.2 | 409 | 76 || 209 | 32.3 | 32.3 89 | 203 | 53
Green Ratio (g/C) 0.43 | 0.37 0.45 | 0.39 | 047 || 0.36 | 0.27 | 0.27 || 0.24 | 0.17 | 0.23
Capacity ( ¢ ), veh/h 194 | 648 211 | 731 | 737 || 370 | 503 | 449 192 | 602 | 365
Volume-to-Capacity Ratio ( X) 0.762| 1.500 1.376|0.931|0.230 || 1.506 | 1.275| 1.284 || 1.143 | 1.218 | 0.236
Back of Queue ( Q), ft/In ( 95 th percentile) 152.4 | 2302. 436.2|445.1| 86.5 || 1297 | 1258 |1141.9)] 304.9 | 700.7 | 98.7
5)
Back of Queue ( Q ), veh/In ( 95 th percentile) 6.0 | 90.6 172 | 175 | 3.4 || 511 | 495 | 457 || 120 | 276 | 3.9
Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.41 | 0.00 0.87 | 0.00 | 0.29 || 2.16 | 0.00 | 0.00 §| 0.61 | 0.00 | 0.00
Uniform Delay ( d 1), s/veh 29.2 | 38.0 30.7 | 284 | 189 || 354 | 439 | 439 | 43.0 | 499 | 376
Incremental Delay ( d 2 ), s/veh 16.2 | 233.0 172.1| 2.8 | 0.1 ||241.4|138.7|144.0 1 108.7 | 1126 | 1.5
Initial Queue Delay ( d 3), s/veh 0.0 | 0.0 0.0 | 0.0 | 0.0 0.0 | 0.0 0.0 0.0 0.0 0.0
Control Delay ( d ), s/veh 454 |271.0 202.7| 31.1 | 18.9 ||276.8|182.5|187.8 || 151.6 | 162.4 | 39.1
Level of Service (LOS) D F F C B F F F F F D
Approach Delay, s/veh / LOS 2412 | F 731 | E 2138 | F 1500 | F
Intersection Delay, s/veh / LOS 175.2 F
.
Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 2.8 C 2.9 C 2.4 B 2.3 B
Bicycle LOS Score / LOS 2.3 B 2.2 B 2.0 B 1.3 A
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HCS7 Signalized Intersection Results Summary

Project Description Redwood Home Rd TIS

General Information Intersection Information D 3
Agency American Structurepoint Duration, h 0.25 . -
Analyst SBG Analysis Date [Jul 8, 2019 Area Type Other = ‘;
Jurisdiction Delaware County, OH Time Period |PM Peak PHF 0.92 j. &
Urban Street Home Rd Analysis Year |Sc3 - 2040 No- Analysis Period |1>7:00 = —
build (With
Cvpi)tt:ll']rtments) - TR
Improvements
Intersection Home Rd & Sawmill Pkwy | File Name Sc3_Int 1 & 2_PM - With Improvements.xus

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand ( v ), veh/h 136 | 603 | 291 244 | 571 | 142 || 513 | 763 | 358 || 202 | 675 79

Signal Information 5 = = E iy :i[L I

Cycle, s 120.0 | Reference Phase | 2 s ala= LN L, v I_,_€; ﬁ

Offset, s 90 | Reference Point | Begin 7 I ﬁ ﬁTﬁ TI?J - ’ j : -
: Green | 9.1 1.9 26.8 [16.2 |5.7 29.2 d

Uncoordinated| No | Simult. Gap E/W On [Yellow!3.9 43 5.2 3.9 0.0 4.8 P 9_ P.

Force Mode Fixed | Simult. Gap N/S On |Red 2.6 2.2 1.0 2.2 0.0 1.0 5 6 7 8

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 5 2 1 6 3 8 7 4
Case Number 1.1 3.0 1.1 4.0 2.0 3.0 1.1 3.0
Phase Duration, s 15.6 33.0 24.0 414 28.0 40.7 22.3 35.0
Change Period, ( Y+R¢), s 6.5 6.2 6.5 6.2 6.1 5.8 6.1 5.8
Max Allow Headway ( MAH ), s 4.0 0.0 4.0 0.0 4.0 4.0 4.0 4.0
Queue Clearance Time (gs), s 9.6 18.3 20.9 27.8 12.5 25.6
Green Extension Time (ge), s 0.0 0.0 0.0 0.0 0.3 4.7 0.2 2.7
Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00
Max Out Probability 1.00 1.00 1.00 0.80 1.00 1.00
Movement Group Results EB WwB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14
Adjusted Flow Rate ( v ), veh/h 148 | 655 | 316 || 325 | 492 | 458 || 558 | 829 | 389 || 220 | 734 86
Adjusted Saturation Flow Rate ( s ), veh/h/In 1781 | 1781 | 1610 || 1781 | 1870 | 1741 || 1730 | 1781 | 1610 || 1781 | 1781 | 1585
Queue Service Time (gs), s 76 | 210 | 174 || 16.3 | 30.8 | 31.0 || 189 | 258 | 21.5 | 105 | 23.6 | 4.7
Cycle Queue Clearance Time (gc), s 76 | 210 | 174 || 16.3 | 30.8 | 31.0 || 189 | 258 | 21.5 | 105 | 23.6 | 4.7
Green Ratio ( g/C) 0.30 | 0.22 | 0.41 || 0.39 | 0.29 | 0.29 || 0.18 | 0.29 | 0.44 | 0.38 | 0.24 | 0.32
Capacity ( ¢ ), veh/h 206 | 795 | 653 || 357 | 549 | 511 || 631 | 1036 | 703 || 339 | 867 | 506
Volume-to-Capacity Ratio ( X) 0.718]0.824 | 0.484 | 0.911 | 0.897 | 0.898 || 0.883 | 0.801 | 0.553 || 0.647 | 0.847 | 0.170
Back of Queue ( Q), ft/In ( 95 th percentile) 173.6 383.5| 276 || 304.7|538.1|519.1| 356.7 | 442.8 | 329.3 | 209 | 424.3 | 83.9
Back of Queue ( Q), veh/In ( 95 th percentile) 6.8 | 151 | 11.0 || 120 | 21.2 | 204 || 140 | 174 | 132 | 82 | 16.7 | 3.3
Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.46 | 0.00 | 0.00 || 0.61 | 0.00 | 0.00 || 0.59 | 0.00 | 0.00 | 0.42 | 0.00 | 0.00
Uniform Delay ( d 1), s/veh 350 | 444 | 264 || 31.7 | 46.6 | 48.7 || 47.8 | 39.3 | 251 || 294 | 43.3 | 294
Incremental Delay ( d 2 ), s/veh 114 | 95 | 26 || 16.6 | 121 | 128 || 13.9 | 6.5 3.1 42 | 100 | 0.7
Initial Queue Delay ( d 3), 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
Control Delay ( d ), s/veh 46.4 | 53.8 | 28.9 || 48.3 | 58.7 | 61.6 || 61.7 | 45.8 | 28.2 | 33.6 | 53.3 | 30.1
Level of Service (LOS) D D C D E E E D C C D C
Approach Delay, s/veh / LOS 458 | D 571 | E 470 | D 472 | D
Intersection Delay, s/veh / LOS 49.2
. .
Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 31 | C 30 | C 28 | C 30 | C




Bicycle LOS Score / LOS | 14 A 1.3 ] A | 20 ] B | 13 A
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HCS7 Signalized Intersection Results Summary

Intersection Home Rd & Liberty Rd N

File Name

Sc3_Int 1 & 2_PM.xus

Project Description Redwood Home Rd TIS

General Information Intersection Information = -Ei** e
Agency American Structurepoint Duration, h 0.25 . - -
Analyst SBG Analysis Date |Jul 8, 2019 Area Type Other = ‘ ‘;
Jurisdiction Delaware County, OH Time Period |PM Peak PHF 0.92 j; Ei
Urban Street Home Rd Analysis Year |Sc3 - 2040 No- Analysis Period |1>7:00 = —
build (With
Apartments) T EE, W

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand ( v ), veh/h 68 777 | 390 || 177 | 810 | 30 307 | 221
Signal Information B F_ B
= - = S
Cycle, s 120.0 | Reference Phase | 2 — EF:E K N T
Ciifze. @ O |Reference Point | Begin Fgroon (7.4 (22 (586 |75 |22 [18.0
Uncoordinated| No | Simult. Gap E/W On [Yellow|4.3 0.0 5.2 43 0.0 5.2 p
Force Mode Fixed | Simult. Gap N/S On |Red |14 0.0 1.0 2.0 0.0 1.0

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 5 2 1 6 3 8 7 4
Case Number 1.1 4.0 1.1 4.0 1.1 4.0 1.1 4.0
Phase Duration, s 12.8 64.8 15.0 67.0 16.0 26.4 13.8 24.2
Change Period, ( Y+R¢), s 5.7 6.2 7.1 6.2 5.8 6.2 6.3 6.2
Max Allow Headway ( MAH ), s 4.0 0.0 4.0 0.0 4.0 4.0 4.0 4.0
Queue Clearance Time (gs), s 3.6 9.9 12.2 22.2 3.4 20.0
Green Extension Time (ge), s 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00
Max Out Probability 1.00 1.00 1.00 1.00 0.83 1.00
Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14
Adjusted Flow Rate ( v ), veh/h 51 881 192 | 913 334 | 345 26 341
Adjusted Saturation Flow Rate ( s ), veh/h/In 1781 | 1764 1781 | 1858 1781 | 1774 1781 | 1811
Queue Service Time (gs), s 1.6 | 58.6 7.9 | 57.2 10.2 | 20.2 14 18.0
Cycle Queue Clearance Time (gc), s 16 | 58.6 7.9 | 57.2 10.2 | 20.2 14 18.0
Green Ratio (g/C) 0.55 | 0.49 0.55 | 0.51 0.23 | 0.17 0.21 | 0.15
Capacity ( ¢ ), veh/h 174 | 862 177 | 942 211 | 299 171 272
Volume-to-Capacity Ratio ( X) 0.296 | 1.022 1.085| 0.970 1.578| 1.154 0.152 | 1.256
Back of Queue ( Q), ft/In ( 95 th percentile) 52.2 | 546.2 389.2| 952.2 676 | 643.8 341 | 7184
Back of Queue ( Q ), veh/In ( 95 th percentile) 21 | 21.5 156.3 | 37.5 26.6 | 25.3 1.3 | 283
Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.09 | 0.00 1.20 | 0.00 2.08 | 0.00 0.10 | 0.00
Uniform Delay ( d 1), s/veh 27.0 | 19.8 36.6 | 28.7 43.5 | 49.9 39.1 | 51.0
Incremental Delay ( d 2), s/veh 0.1 | 15.6 92.2 | 22.9 281.8| 100.5 04 |141.7
Initial Queue Delay ( d 3), s/veh 0.0 | 0.0 0.0 | 0.0 0.0 | 0.0 0.0 0.0
Control Delay ( d ), s/veh 271 | 354 128.8| 51.6 325.2| 150.4 39.5 | 192.7
Level of Service (LOS) C F F D F F D F
Approach Delay, s/veh / LOS 350 | C 650 | E 2364 | F 1819 | F
Intersection Delay, s/veh / LOS 107.6 F
.
Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 2.3 B 2.3 B 2.3 B 2.3 B
Bicycle LOS Score / LOS 2.7 C 2.3 B 1.6 B 1.1 A

Copyright © 2019 University of Florida, All Rights Reserved.

HCS7™ Streets Version 7.2

Generated: 7/12/2019 4:42:39 PM



HCS7 Signalized Intersection Results Summary

Project Description Redwood Home Rd TIS

General Information Intersection Information B -Ei" S
Agency American Structurepoint Duration, h 0.25 . -
Analyst SBG Analysis Date [Jul 8, 2019 Area Type Other = : E;
Jurisdiction Delaware County, OH Time Period |PM Peak PHF 0.92 j i
Urban Street Home Rd Analysis Year |Sc3 - 2040 No- Analysis Period |1>7:00 = - —
build (With
Cvpi)tall']rtments) - _ EE, -
Improvements
Intersection Home Rd & Liberty Rd N | File Name Sc3_Int 1 & 2_PM - With Improvements.xus

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand ( v ), veh/h 68 777 | 390 || 177 | 810 | 30 307 | 221 96 24
Signal Information B F_ \
= — w

Cycle, s 120.0 | Reference Phase | 2 — E‘“:E L S g v _€;

. 0 E 1 2
Offset, s 90 | Reference Point | Begin I'5, o179 (07 [308 112 2.3 136.9
Uncoordinated| No | Simult. Gap E/W On [Yellow!|4.3 43 52 3.9 0.0 52 p | 9_
Force Mode Fixed | Simult. Gap N/S On |Red |14 2.8 1.0 1.9 0.0 1.0 5 6

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 5 2 1 6 3 8 7 4
Case Number 1.1 3.0 1.1 4.0 1.1 4.0 1.1 4.0
Phase Duration, s 12.8 37.0 20.6 44.8 17.0 431 19.3 454
Change Period, ( Y+R¢), s 5.7 6.2 7.1 6.2 5.8 6.2 6.3 6.2
Max Allow Headway ( MAH ), s 4.0 0.0 4.0 0.0 4.0 4.0 4.0 4.0
Queue Clearance Time (gs), s 5.4 10.9 13.2 22.0 3.0 20.8
Green Extension Time (ge), s 0.0 0.0 0.1 0.0 0.0 21 0.0 2.3
Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00
Max Out Probability 1.00 1.00 1.00 0.03 0.00 0.01
Movement Group Results EB WwB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14
Adjusted Flow Rate ( v ), veh/h 70 | 795 | 399 || 192 | 459 | 454 || 334 | 345 26 341
Adjusted Saturation Flow Rate ( s ), veh/h/In 1781 | 1781 | 1610 || 1781 | 1870 | 1846 || 1781 | 1774 1781 | 1811
Queue Service Time (gs), s 34 | 253 | 259 || 89 | 265 | 265 || 11.2 | 20.0 1.0 | 18.8
Cycle Queue Clearance Time (gc), s 34 | 253 | 259 || 89 | 26,5 | 265 || 11.2 | 20.0 1.0 18.8
Green Ratio (g/C) 0.32 | 0.26 | 0.35 || 0.39 | 0.32 | 0.32 || 0.40 | 0.31 0.42 | 0.33
Capacity ( ¢ ), veh/h 217 | 914 | 564 || 292 | 602 | 594 || 386 | 545 399 | 592
Volume-to-Capacity Ratio ( X) 0.321]0.870|0.708 || 0.659 | 0.764 | 0.764 || 0.865 | 0.632 0.065 | 0.577
Back of Queue ( Q), ft/In ( 95 th percentile) 65 |386.7 |422.3|/213.4|478.5|466.4 | 247.2 | 341.2 19.3 | 323.3
Back of Queue ( Q), veh/In ( 95 th percentile) 26 | 152 | 169 || 84 | 188 | 18.7 || 9.7 | 134 0.8 12.7
Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.12 | 0.00 | 0.00 || 0.66 | 0.00 | 0.00 || 0.76 | 0.00 0.06 | 0.00
Uniform Delay ( d 1), s/veh 316 | 39.2 | 39.8 || 294 | 36.6 | 36.6 || 34.4 | 35.7 225 | 33.5
Incremental Delay ( d 2 ), s/veh 0.5 7.4 4.8 5.4 8.9 9.0 18.1 | 24 0.1 14
Initial Queue Delay ( d 3), s/veh 0.0 | 0.0 | 0.0 0.0 | 0.0 | 0.0 0.0 | 0.0 0.0 0.0
Control Delay ( d ), s/veh 321 | 46.6 | 446 || 34.8 | 45.5 | 45.6 || 52.5 | 38.1 226 | 34.9
Level of Service (LOS) C D D C D D D D C C
Approach Delay, s/veh / LOS 452 | D 437 | D 452 | D 340 | C
Intersection Delay, s/veh / LOS 43.5 D
. .
Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 23 | B 23 | B 28 | C 30 | C




Bicycle LOS Score / LOS | 186 B | 14 | A || 16 | B [ 11 A
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HCS7 Signalized Intersection Results Summary

General Information Intersection Information D 3
Agency American Structurepoint Duration, h 0.25 . -
Analyst SBG Analysis Date [Jul 8, 2019 Area Type Other = ‘;
Jurisdiction Delaware County, OH Time Period |AM Peak PHF 0.92 j. &
Urban Street Home Rd Analysis Year |Sc4 - 2040 Build | Analysis Period |1>7:00 = —
(With Apartments)
Irx\pl)l:gvements L
Intersection Home Rd & Sawmill Pkwy | File Name Sc4_Int 1 & 2_AM - With Improvements.xus
Project Description Redwood Home Rd TIS
Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand ( v ), veh/h 168 | 489 | 166 || 287 | 511 | 225 || 345 | 1033 | 213 || 179 | 683 | 102

Signal Information _% = i 5: E Y :IIL

Cycle, s 100.0 | Reference Phase 2 . Pf_:ﬁ L ﬁ - ﬁTIZ TIZ r
: : Pa fa

Offset, s 90 | Reference Point | Begin Greenl79 38 793 190 29 305

Uncoordinated| No | Simult. Gap E/W On [Yellow|3.9 0.0 5.2 3.9 0.0 48

Force Mode Simult. Gap N/S On 1.0 2.2 1.0

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 5 2 1 6 3 8 7 4
Case Number 1.1 3.0 1.1 4.0 2.0 3.0 1.1 3.0
Phase Duration, s 14.4 25.5 18.2 29.3 20.0 41.2 15.1 36.3
Change Period, ( Y+R¢), s 6.5 6.2 6.5 6.2 6.1 5.8 6.1 5.8
Max Allow Headway ( MAH ), s 4.0 0.0 4.0 0.0 4.0 4.0 4.0 4.0
Queue Clearance Time (gs), s 9.9 13.7 12.5 31.7 9.4 20.3
Green Extension Time (ge), s 0.0 0.0 0.0 0.0 0.2 29 0.0 6.7
Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00
Max Out Probability 1.00 1.00 1.00 1.00 1.00 0.68
Movement Group Results EB WwB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14
Adjusted Flow Rate ( v ), veh/h 183 | 532 | 180 || 310 | 419 | 377 || 375 | 1123 | 232 195 | 742 111
Adjusted Saturation Flow Rate ( s ), veh/h/In 1781 | 1781 | 1610 || 1781 | 1870 | 1676 || 1730 | 1781 | 1610 || 1781 | 1781 | 1585
Queue Service Time (gs), s 79 | 142 | 84 || 11.7 | 222 | 224 || 105 | 29.7 | 8.9 74 | 183 | 46
Cycle Queue Clearance Time (gc), s 79 | 142 | 84 | 11.7 | 222 | 224 || 10.5 | 29.7 | 8.9 7.4 183 | 4.6
Green Ratio ( g/C) 0.27 | 0.19 | 0.33 || 0.31 | 0.23 | 0.23 || 0.14 | 0.35 | 0.47 || 0.39 | 0.30 | 0.38
Capacity ( ¢ ), veh/h 213 | 687 | 535 || 325 | 432 | 387 || 481 | 1261 | 758 || 251 | 1086 | 609
Volume-to-Capacity Ratio ( X) 0.858| 0.7730.338 |/ 0.954 | 0.970 | 0.974 |/ 0.780 | 0.891 | 0.305 || 0.776 | 0.684 | 0.182
Back of Queue ( Q), ft/In ( 95 th percentile) 219.5|274.9|146.5||177.3|441.3 | 428 |/213.8|496.1|145.3 | 177.3 | 317.7 | 78.9
Back of Queue ( Q ), veh/In ( 95 th percentile) 86 | 108 | 5.9 70 | 174 | 169 || 84 | 195 | 58 70 | 125 | 3.1
Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.59 | 0.00 | 0.98 || 0.35 | 0.00 | 0.00 §j 0.36 | 0.00 | 0.00 § 0.35 | 0.00 | 0.00
Uniform Delay ( d 1), s/veh 321 383|251 | 328 | 37.3 | 40.1 | 416 | 30.5 | 16.3 | 25.0 | 30.5 | 20.4
Incremental Delay ( d 2 ), s/veh 278 | 83 1.7 || 28.8 | 28.2 | 30.7 || 8.0 9.7 1.0 142 | 35 0.7
Initial Queue Delay ( d 3), 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
Control Delay ( d ), s/veh 59.9 | 46.5 | 26.8 || 616 | 655 | 70.9 || 496 | 40.2 | 174 || 39.2 | 34.0 | 211
Level of Service (LOS) E D C E E E D D B D C C
Approach Delay, s/veh / LOS 453 | D 662 | E 392 | D 336 | C
Intersection Delay, s/veh / LOS 454
.
Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 3.1 C 3.0 C 2.8 C 3.0 C
Bicycle LOS Score / LOS 1.2 A 1.4 A 1.9 B 1.4 A
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HCS7 Signalized Intersection Results Summary

General Information Intersection Information B -Ei" S
Agency American Structurepoint Duration, h 0.25 . -
Analyst SBG Analysis Date [Jul 8, 2019 Area Type Other L E;
Jurisdiction Delaware County, OH Time Period |AM Peak PHF 0.92 j i
Urban Street Home Rd Analysis Year |Sc4 - 2040 Build | Analysis Period |1>7:00 ﬂ' —
(With Apartments)
- With e ri!i' "
Improvements
Intersection Home Rd & Liberty Rd N | File Name Sc4_Int 1 & 2_AM - With Improvements.xus
Project Description Redwood Home Rd TIS
Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand ( v), veh/h 67 642 | 188 || 122 | 658 | 27 288 | 157 91 35 | 235 72
Signal Information B F‘F . ‘Rz "
Cycle, s 100.0 | Reference Phase | 2 ¢ Pf_:ﬁ L3 Yy Myl e
Offset, s 80 | Reference Point | Begin Green 171 55 576 182 47 25.-8
Uncoordinated| No | Simult. Gap E/W On [Yellow|4.3 0.0 5.2 43 0.0 5.2
Force Mode Simult. Gap N/S 1.0

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 5 2 1 6 3 8 7 4
Case Number 1.1 3.0 1.1 4.0 1.1 4.0 1.1 4.0
Phase Duration, s 12.8 33.8 15.0 36.0 19.2 36.7 14.5 32.0
Change Period, ( Y+R¢), s 5.7 6.2 7.1 6.2 5.8 6.2 6.3 6.2
Max Allow Headway ( MAH ), s 4.0 0.0 4.0 0.0 4.0 4.0 4.0 4.0
Queue Clearance Time (gs), s 4.5 7.2 14.8 14.6 3.4 18.9
Green Extension Time (ge), s 0.0 0.0 0.0 0.0 0.0 1.9 0.0 1.3
Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00
Max Out Probability 1.00 1.00 1.00 0.02 0.33 0.36
Movement Group Results EB WwB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14
Adjusted Flow Rate ( v ), veh/h 72 | 685 | 201 133 | 375 | 370 || 313 | 270 38 334
Adjusted Saturation Flow Rate ( s ), veh/h/In 1781 | 1781 | 1610 || 1781 | 1870 | 1844 || 1781 | 1754 1781 | 1795
Queue Service Time (gs), s 25 | 166 | 8.6 52 | 176 | 176 || 128 | 12.6 14 | 16.9
Cycle Queue Clearance Time (gc), s 25 | 16.6 | 8.6 52 | 176 | 176 || 128 | 12.6 14 16.9
Green Ratio (g/C) 0.35 | 0.28 | 0.41 || 0.35 | 0.30 | 0.30 || 0.40 | 0.31 0.34 | 0.26
Capacity ( ¢ ), veh/h 271 | 983 | 660 || 296 | 557 | 550 || 403 | 535 394 | 463
Volume-to-Capacity Ratio ( X) 0.264 | 0.697 | 0.304 || 0.449| 0.672 | 0.673 |/ 0.776 | 0.504 0.096 | 0.721
Back of Queue ( Q), ft/In ( 95 th percentile) 41.5 | 256.2 | 144.5|| 96.5 | 332.6 | 324.6 || 251.1 | 221.8 26.3 | 307.9
Back of Queue ( Q ), veh/In ( 95 th percentile) 16 | 101 | 58 3.8 | 131 | 13.0 || 9.9 8.7 1.0 121
Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.08 | 0.00 | 0.00 § 0.30 | 0.00 | 0.00 §j 0.77 | 0.00 0.08 | 0.00
Uniform Delay ( d 1), s/veh 19.8 | 294 | 206 || 24.2 | 30.8 | 30.8 || 24.0 | 285 22.8 | 33.8
Incremental Delay ( d 2 ), s/veh 0.4 2.9 0.8 1.1 6.4 6.5 9.2 0.8 0.1 54
Initial Queue Delay ( d 3), s/veh 0.0 | 0.0 | 0.0 0.0 | 0.0 | 0.0 0.0 | 0.0 0.0 0.0
Control Delay ( d ), s/veh 20.2 | 32.3 | 214 || 252 | 37.2 | 37.3 || 33.2 | 29.3 229 | 39.2
Level of Service (LOS) C C C C D D C C C D
Approach Delay, s/veh / LOS 291 | C 354 | D 314 | C 375 | D
Intersection Delay, s/veh / LOS 32.7
.
Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 2.3 B 2.3 B 2.8 C 3.0 C
Bicycle LOS Score / LOS 1.3 A 1.2 A 1.4 A 1.1 A
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HCS7 Two-Way Stop-Control Report

General Information

Site Information

Analyst SBG Intersection Home Rd & Access Rd
Agency/Co. American Structurepoint Jurisdiction Delaware County
Date Performed 7/5/2019 East/West Street Home Rd
Analysis Year 2040 North/South Street Access Rd
Time Analyzed Sc4 - AM Peak Hour Peak Hour Factor 0.92
Intersection Orientation East-West Analysis Time Period (hrs) 0.25
Project Description Redwood Home Rd TIS
Lanes
JA LA KL
- _
- &
=N - —
< pam =
= =
- s
¥ (==
e
YRS
Major Street: East-West
Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement u L T R U L T R U L T R u L T R
Priority U 1 2 3 4U 4 5 6 7 8 9 10 11 12
Number of Lanes 0 0 2 1 0 1 2 0 0 1 0 0 0 0
Configuration T R L T LR
Volume, V (veh/h) 860 25 11 964 77 37
Percent Heavy Vehicles (%) 2 0 0
Proportion Time Blocked
Percent Grade (%) 0
Right Turn Channelized No No No No
Median Type/Storage Left Only 1
Critical and Follow-up Headways
Base Critical Headway (sec)
Critical Headway (sec)
Base Follow-Up Headway (sec)
Follow-Up Headway (sec)
Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 12 124
Capacity, ¢ (veh/h) 711 296
v/c Ratio 0.02 042
95% Queue Length, Qos (veh) 0.1 2.0
Control Delay (s/veh) 10.1 25.7
Level of Service, LOS B D
Approach Delay (s/veh) 0.1 257
Approach LOS D
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HCS7 Signalized Intersection Results Summary

Cycle, s 120.0 | Reference Phase 2

Offset, s 90 | Reference Point | Begin

)

> 1"

General Information Intersection Information D 3
Agency American Structurepoint Duration, h 0.25 . -
Analyst SBG Analysis Date [Jul 8, 2019 Area Type Other = ‘;
Jurisdiction Delaware County, OH Time Period |PM Peak PHF 0.92 j. &
Urban Street Home Rd Analysis Year |Sc4 - 2040 Build | Analysis Period |1>7:00 = —
(With Apartments)
Irx\pl)l:gvements L
Intersection Home Rd & Sawmill Pkwy | File Name Sc4_Int 1 & 2_PM - With Improvements.xus
Project Description Redwood Home Rd TIS
Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand ( v ), veh/h 136 | 624 | 291 265 | 583 | 152 || 513 | 763 | 403 || 214 | 675 79

Uncoordinated| No | Simult. Gap E/W On

Green

16.2 29.2

Yellow

4.3 3.9 4.8

Force Mode Simult. Gap N/S On

2.2 2.2 1.0

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 5 2 1 6 3 8 7 4
Case Number 1.1 3.0 1.1 4.0 2.0 3.0 1.1 3.0
Phase Duration, s 15.6 33.0 24.0 41.4 28.0 40.7 22.3 35.0
Change Period, ( Y+R¢), s 6.5 6.2 6.5 6.2 6.1 5.8 6.1 5.8
Max Allow Headway ( MAH ), s 4.0 0.0 4.0 0.0 4.0 4.0 4.0 4.0
Queue Clearance Time (gs), s 9.6 19.5 20.9 27.8 13.2 25.6
Green Extension Time (ge), s 0.0 0.0 0.0 0.0 0.3 4.8 0.2 2.7
Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00
Max Out Probability 1.00 1.00 1.00 0.81 1.00 1.00
Movement Group Results EB WwB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14
Adjusted Flow Rate ( v ), veh/h 148 | 678 | 316 || 347 | 500 | 464 || 558 | 829 | 438 || 233 | 734 86
Adjusted Saturation Flow Rate ( s ), veh/h/In 1781 | 1781 | 1610 || 1781 | 1870 | 1736 || 1730 | 1781 | 1610 | 1781 | 1781 | 1585
Queue Service Time (gs), s 76 | 219 | 174 || 175 | 314 | 315 || 189 | 258 | 253 || 11.2 | 23.6 | 4.7
Cycle Queue Clearance Time (gc), s 76 | 219 | 174 | 175 | 314 | 315 || 189 | 258 | 253 | 11.2 | 236 | 4.7
Green Ratio (g/C) 0.30 | 0.22 | 0.41 || 0.39 | 0.29 | 0.29 || 0.18 | 0.29 | 0.44 || 0.38 | 0.24 | 0.32
Capacity ( ¢ ), veh/h 203 | 795 | 653 || 351 | 549 | 509 || 631 | 1036 | 703 || 339 | 867 | 506
Volume-to-Capacity Ratio ( X) 0.728 0.853 | 0.484 |/ 0.991| 0.911 | 0.911 || 0.883 | 0.801 | 0.623 || 0.685 | 0.847 | 0.170
Back of Queue ( Q), ft/In ( 95 th percentile) 175.6 | 401.6 | 276 | 360.3|544.4|523.9 | 356.7 | 442.8 | 378.3 || 223.8 | 424.3 | 83.9
Back of Queue ( Q ), veh/In ( 95 th percentile) 69 | 158 | 110 || 142 | 214 | 206 || 14.0 | 17.4 | 151 88 | 16.7 | 3.3
Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.47 | 0.00 | 0.00 || 0.72 | 0.00 | 0.00 || 0.59 | 0.00 | 0.00 | 0.45 | 0.00 | 0.00
Uniform Delay ( d 1), s/veh 351 | 447 | 264 || 32.3 | 46.8 | 49.0 || 47.8 | 39.3 | 26.2 || 29.6 | 43.3 | 29.4
Incremental Delay ( d 2), s/veh 123 | 11.2 | 26 || 314 | 126 | 134 || 139 | 6.5 | 4.1 56 | 10.0 | 0.7
Initial Queue Delay ( d 3), 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
Control Delay ( d ), s/veh 474 | 559 | 28.9 || 63.7 | 59.5 | 624 || 61.7 | 45.8 | 30.3 | 353 | 53.3 | 30.1
Level of Service (LOS) D E C E E E E D C D D C
Approach Delay, s/veh / LOS 473 | D 616 | E 470 | D 474 | D
Intersection Delay, s/veh / LOS 50.7 D
.
Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 3.1 C 3.0 C 2.8 C 3.0 C
Bicycle LOS Score / LOS 1.4 A 1.4 A 2.0 B 1.4 A
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HCS7 Signalized Intersection Results Summary

General Information Intersection Information B -Ei" S
Agency American Structurepoint Duration, h 0.25 . -
Analyst SBG Analysis Date [Jul 8, 2019 Area Type Other = : E;
Jurisdiction Delaware County, OH Time Period |PM Peak PHF 0.92 j i
Urban Street Home Rd Analysis Year |Sc4 - 2040 Build | Analysis Period |1>7:00 = - —
(With Apartments)
CWi ) ¥
Irx\pl)l:gvements L
Intersection Home Rd & Liberty Rd N | File Name Sc4_Int 1 & 2_PM - With Improvements.xus
Project Description Redwood Home Rd TIS
Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand ( v), veh/h 69 791 396 || 177 | 831 30 316 | 221 96 24 | 257 59
Signal Information B F‘F . ‘Rz "
Cycle, s 120.0 | Reference Phase | 2 ¢ Pf_:ﬁ L3 N =7
Ciifze. @ 90 | Reference Point_| Begin Fgroon (7.4 (07 308 112 |23  [36.9
Uncoordinated| No | Simult. Gap E/W On [Yellow|4.3 43 5.2 3.9 0.0 5.2
Force Mode Simult. Gap N/S 1.0
Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 5 2 1 6 3 8 7 4
Case Number 1.1 3.0 1.1 4.0 1.1 4.0 1.1 4.0
Phase Duration, s 12.8 37.0 20.6 44.8 17.0 43.1 19.3 454
Change Period, ( Y+R¢), s 5.7 6.2 7.1 6.2 5.8 6.2 6.3 6.2
Max Allow Headway ( MAH ), s 4.0 0.0 4.0 0.0 4.0 4.0 4.0 4.0
Queue Clearance Time (gs), s 5.6 10.9 13.2 22.0 3.0 20.9
Green Extension Time (ge), s 0.0 0.0 0.1 0.0 0.0 2.2 0.0 2.3
Phase Call Probability 1.00 1.00 1.00 1.00 1.00 1.00
Max Out Probability 1.00 1.00 1.00 0.03 0.00 0.01
Movement Group Results EB WwB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 5 2 12 1 6 16 3 8 18 7 4 14
Adjusted Flow Rate ( v ), veh/h 74 850 | 425 || 192 | 471 | 465 || 343 | 345 26 343
Adjusted Saturation Flow Rate ( s ), veh/h/In 1781 | 1781 | 1610 || 1781 | 1870 | 1847 || 1781 | 1774 1781 | 1810
Queue Service Time (gs), s 36 | 277 | 278 || 89 | 274 | 274 || 11.2 | 20.0 1.0 | 18.9
Cycle Queue Clearance Time (gc), s 36 | 277 | 278 || 89 | 274 | 274 | 11.2 | 20.0 1.0 18.9
Green Ratio (g/C) 0.32 | 0.26 | 0.35 || 0.39 | 0.32 | 0.32 || 0.40 | 0.31 0.42 | 0.33
Capacity ( ¢ ), veh/h 211 | 914 | 564 || 277 | 602 | 594 || 384 | 545 399 | 591
Volume-to-Capacity Ratio ( X) 0.351]0.929 | 0.755 (1 0.694 | 0.783 | 0.783 || 0.894 | 0.632 0.065 | 0.581
Back of Queue ( Q), ft/In ( 95 th percentile) 69.3 | 422.8 | 447.8 || 256.1 | 495.5 | 482.8 || 277.6 | 341.2 19.3 | 325.5
Back of Queue ( Q ), veh/In ( 95 th percentile) 27 | 16.6 | 17.9 || 10.1 | 19.5 | 19.3 || 109 | 13.4 0.8 | 12.8
Queue Storage Ratio ( RQ ) ( 95 th percentile) 0.13 | 0.00 | 0.00 || 0.79 | 0.00 | 0.00 || 0.85 | 0.00 0.06 | 0.00
Uniform Delay ( d 1), s/veh 319 398 | 40.3 || 29.7 | 36.9 | 36.9 || 35.2 | 35.7 225 | 33.6
Incremental Delay ( d 2), s/veh 06 | 111 | 54 73 | 98 | 99 || 224 | 24 0.1 1.4
Initial Queue Delay ( d 3), s/veh 0.0 | 0.0 | 0.0 0.0 | 0.0 | 0.0 0.0 | 0.0 0.0 0.0
Control Delay ( d ), s/veh 32.4 | 50.9 | 45.8 || 37.0 | 46.7 | 46.8 || 57.7 | 38.1 226 | 35.0
Level of Service (LOS) C D D D D D E D C D
Approach Delay, s/veh / LOS 483 | D 451 | D 479 | D 341 | cC
Intersection Delay, s/veh / LOS 45.7 D
.
Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 2.3 B 2.3 B 2.8 C 3.0 C
Bicycle LOS Score / LOS 1.6 B 1.4 A 1.6 B 1.1 A
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HCS7 Two-Way Stop-Control Report

General Information

Site Information

Analyst SBG Intersection Home Rd & Access Rd
Agency/Co. American Structurepoint Jurisdiction Delaware County
Date Performed 7/5/2019 East/West Street Home Rd
Analysis Year 2040 North/South Street Access Rd
Time Analyzed Sc4 - PM Peak Hour Peak Hour Factor 0.92
Intersection Orientation East-West Analysis Time Period (hrs) 0.25
Project Description Redwood Home Rd TIS
Lanes
JA LA KL
- _
- &
=N - —
< pam =
= =
- s
¥ (==
e
YRS
Major Street: East-West
Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement u L T R U L T R U L T R u L T R
Priority U 1 2 3 4U 4 5 6 7 8 9 10 11 12
Number of Lanes 0 0 2 1 0 1 2 0 0 1 0 0 0 0
Configuration T R L T LR
Volume, V (veh/h) 1235 78 32 924 43 21
Percent Heavy Vehicles (%) 2 0 0
Proportion Time Blocked
Percent Grade (%) 0
Right Turn Channelized No No No No
Median Type/Storage Left Only 1
Critical and Follow-up Headways
Base Critical Headway (sec)
Critical Headway (sec)
Base Follow-Up Headway (sec)
Follow-Up Headway (sec)
Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 35 70
Capacity, ¢ (veh/h) 473 196
v/c Ratio 0.07 0.36
95% Queue Length, Qos (veh) 0.2 15
Control Delay (s/veh) 132 333
Level of Service, LOS B D
Approach Delay (s/veh) 0.4 333
Approach LOS D
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Appendix E — Turn Lane Warrant Analysis

2018.01836



Left Turn Lane Warrant at Home Rd & Access Rd | Scenario 4

Project Name: Redwood Home Rd TIS Project Number: 2018.01836
Direction: WB
Intersection: Home Rd & Access Rd Date: 7/5/2019
Major Street: Home Rd # of approach lanes: 2
Minor Street:  Access Rd # of approach lanes: 2
Scenario 4
AM PM
Opposing Traffic: 885 1313
Left Turns 11 32
Left Turn Lane Warranted? NO YES
n = r—— PP S -

B T I I
— I T i 1 i ;
= - e | 5 | |
= | | | |
~ | ™~ © PM Peak | |
L_- b I 1 ‘ \ A I I
e.;: | | "—-\\L | \.\ I |

1 ittt AMPeak ! @ TT— | ~_ | !

Source: Figure 401-5¢, Ohio DOT Location and Design Manual, January 2019



Right Turn Lane Warrant - Home Rd & Access Rd |Scenario 4

Project Name: Redwood Home Rd TIS Project Number: 2018.01836
Direction: EB
Intersection: Home Rd & Access Rd Date: 7/5/2019
Major Street: Home Rd # of approach lanes: 2
Minor Street:  Access Rd # of approach lanes: 2
Scenario 4
AM PM
Advancing Traffic Volume (Including RTs): 885 1313
Right Turns 25 78
Right Turn Lane Warranted? NO YES
- - -
Ay Ll L " r
12N . g
= 1 1 |
W i e i I
L "I iR N " 1
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— . . 1
= ) | |
L ! ] - 1 1
= - =1 5 1@ PMm Péak
m— L il ~ I i
As = % L] - L] L]
= vV ™~ |
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* data point for PM peak lies outside of the graph limits
Source: Figure 401-6d, Ohio DOT Location and Design Manual, January 2019
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Appendix F — Queue Analysis Results

2018.01836



Turn Lane Storage Length Analysis

Analysis Summary

7/12/2019

Design Turn Lane Length (ft)*
Turn Lane W/0
Speed (mph) | Eyisting | Required | Proposed | Taper Tamer
Sawmill Pkwy & Home Rd
Eastbound Right Turn Lane| 55 | 0 | 550 550 50 | 500




Turn Lane Storage Length Analysis 7/12/2019

Intersection: Sawmill Pkwy & Home Rd
Movement Analyzed: Eastbound Right Turn
EBR
Speed Limit: 50 Design Year 2020
Design Speed: 55 Peak Hour Sc2A - AM
Type of Traffic Control: SIGNALIZED
Turn Demand Volume Type: HIGH
Applicable Condition(s): CONDITIONBor C (Whichever is greater)
Cycle Length: 100 seconds
Average Vehicles per Cycle: 3 veh/cyc
CONDITION A STORAGE ONLY
Length = 50' (diverging taper) + Storage Length (Figure 401-10)
Movement (Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)
EBR 50 150 200

CONDITION B HIGH SPEED DECELERATION ONLY
Movement Turn Lane Length (ft)
EBR 285

CONDITION C MODERATE SPEED DECELERATION AND STORAGE

Movement (Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)
EBR 165 150 315

Condition B is greater than Condition C

Conclusion: Use Condition B
Total Turn Length (ft) 285

Check for Blockage:
Direction Analyzed: EBT

Average Vehicles per Cycle: 9 veh/cyc

Movement (Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)
EBT 50 350 400

Accommodating Thru Blockage (ft) 400

Greater of Total Turn length and Blockage Length (ft): 400

Final Conclusion:

Use Blockage Length 400 ft
(Includes Taper)




Turn Lane Storage Length Analysis 7/12/2019

Intersection: Sawmill Pkwy & Home Rd
Movement Analyzed: Eastbound Right Turn
EBR
Speed Limit: 50 Design Year 2020
Design Speed: 55 Peak Hour Sc2A - PM
Type of Traffic Control: SIGNALIZED
Turn Demand Volume Type: HIGH
Applicable Condition(s): CONDITIONBor C (Whichever is greater)
Cycle Length: 120 seconds
Average Vehicles per Cycle: 7 veh/cyc
CONDITION A STORAGE ONLY
Length = 50' (diverging taper) + Storage Length (Figure 401-10)
Movement (Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)
EBR 50 275 325

CONDITION B HIGH SPEED DECELERATION ONLY
Movement Turn Lane Length (ft)
EBR 285

CONDITION C MODERATE SPEED DECELERATION AND STORAGE

Movement (Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)
EBR 165 275 440

Condition B is greater than Condition C

Conclusion: Use Condition B
Total Turn Length (ft) 285

Check for Blockage:
Direction Analyzed: EBT

Average Vehicles per Cycle: 14 veh/cyc

Movement (Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)
EBT 50 500 550

Accommodating Thru Blockage (ft) 550

Greater of Total Turn length and Blockage Length (ft): 550

Final Conclusion:

Use Blockage Length 550 ft
(Includes Taper)




Turn Lane Storage Length Analysis

Analysis Summary

7/12/2019

T L Length (ft)*
Design Speed urn Lane Length (ft)
Turn Lane (mph) w/0
Existing | Required [ Proposed Taper
& q P P Taper
Liberty Rd N & Home Rd
Eastbound Right Turn Lane | 55 | o | 700 | 700 50 650




Turn Lane Storage Length Analysis 7/12/2019

Intersection: Liberty Rd N & Home Rd

Movement Analyzed: Eastbound Right Turn
EBR
Speed Limit: 50 Design Year 2020
Design Speed: 55 Peak Hour Sc2A - AM
Type of Traffic Control: SIGNALIZED
Turn Demand Volume Type: HIGH
Applicable Condition(s): CONDITIONBor C (Whichever is greater)
Cycle Length: 100 seconds
Average Vehicles per Cycle: 4 veh/cyc
CONDITION A STORAGE ONLY
Length = 50' (diverging taper) + Storage Length (Figure 401-10)
Movement (Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)
EBR 50 175 225

CONDITION B HIGH SPEED DECELERATION ONLY
Movement Turn Lane Length (ft)
EBR 285

CONDITION C MODERATE SPEED DECELERATION AND STORAGE

Movement (Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)
EBR 165 175 340

Condition B is greater than Condition C

Conclusion: Use Condition B
Total Turn Length (ft) 285

Check for Blockage:
Direction Analyzed: EBT

Average Vehicles per Cycle: 12 veh/cyc

Movement (Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)
EBT 50 450 500

Accommodating Thru Blockage (ft) 500

Greater of Total Turn length and Blockage Length (ft): 500

Final Conclusion:

Use Blockage Length 500 ft
(Includes Taper)




Turn Lane Storage Length Analysis 7/12/2019

Intersection: Liberty Rd N & Home Rd

Movement Analyzed: Eastbound Right Turn
EBR
Speed Limit: 50 Design Year 2020
Design Speed: 55 Peak Hour Sc 2A-PM
Type of Traffic Control: SIGNALIZED
Turn Demand Volume Type: HIGH
Applicable Condition(s): CONDITIONBor C (Whichever is greater)
Cycle Length: 120 seconds
Average Vehicles per Cycle: 9 veh/cyc
CONDITION A STORAGE ONLY
Length = 50' (diverging taper) + Storage Length (Figure 401-10)
Movement (Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)
EBR 50 350 400

CONDITION B HIGH SPEED DECELERATION ONLY
Movement Turn Lane Length (ft)
EBR 285

CONDITION C MODERATE SPEED DECELERATION AND STORAGE

Movement (Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)
EBR 165 350 515

Condition C is greater than Condition B

Conclusion: Use Condition C
Total Turn Length (ft) 515

Check for Blockage:
Direction Analyzed: EBT

Average Vehicles per Cycle: 19 veh/cyc

Movement (Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)
EBT 50 650 700

Accommodating Thru Blockage (ft) 700

Greater of Total Turn length and Blockage Length (ft): 700

Final Conclusion:

Use Blockage Length 700 ft
(Includes Taper)




Turn Lane Storage Length Analysis

Analysis Summary

7/12/2019

Turn Lane Length (ft)*

Design
Turn Lane w/0
Speed (mph)| gyisting |Required|Proposed| Taper
Taper
Sawmill Pkwy & Home Rd
Eastbound Right Turn Lane | 55 | 0 | 525 | 525 | 50 475




Turn Lane Storage Length Analysis 7/12/2019

Intersection: Sawmill Pkwy & Home Rd
Movement Analyzed: Eastbound Right Turn
EBR
Speed Limit: 50 Design Year 2020
Design Speed: 55 Peak Hour Sc2B - AM
Type of Traffic Control: SIGNALIZED
Turn Demand Volume Type: HIGH
Applicable Condition(s): CONDITIONBor C (Whichever is greater)
Cycle Length: 100 seconds
Average Vehicles per Cycle: 3 veh/cyc
CONDITION A STORAGE ONLY
Length = 50' (diverging taper) + Storage Length (Figure 401-10)
Movement (Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)
EBR 50 150 200

CONDITION B HIGH SPEED DECELERATION ONLY
Movement Turn Lane Length (ft)
EBR 285

CONDITION C MODERATE SPEED DECELERATION AND STORAGE

Movement (Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)
EBR 165 150 315

Condition B is greater than Condition C

Conclusion: Use Condition B
Total Turn Length (ft) 285

Check for Blockage:
Direction Analyzed: EBT

Average Vehicles per Cycle: 9 veh/cyc

Movement (Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)
EBT 50 350 400

Accommodating Thru Blockage (ft) 400

Greater of Total Turn length and Blockage Length (ft): 400

Final Conclusion:

Use Blockage Length 400 ft
(Includes Taper)




Turn Lane Storage Length Analysis

Intersection:

Movement Analyzed:

Speed Limit: 50
Design Speed: 55

Sawmill Pkwy & Home Rd
Eastbound Right Turn
EBR
Design Year 2020
Peak Hour ScB - PM

Type of Traffic Control: SIGNALIZED

Turn Demand Volume Type: HIGH

Applicable Condition(s): CONDITIONBor C (Whichever is greater)
Cycle Length: 120 seconds

Average Vehicles per Cycle: 7 veh/cyc

CONDITION A STORAGE ONLY

Length = 50' (diverging taper) + Storage Length (Figure 401-10)

7/12/2019

Movement

(Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)

EBR

50 275 325

CONDITION B HIGH SPEED DECELERATION ONLY

Movement

Turn Lane Length (ft)

EBR

285

CONDITION C MODERATE SPEED DECELERATION AND STORAGE

Movement

(Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)

EBR

165 275 440

Condition B is greater than Condition C

Conclusion: Use Condition B

Total Turn Length (ft)

285

Check for Blockage:

Direction Analyzed:

EBT

Average Vehicles per Cycle: 13 veh/cyc

Movement

(Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)

EBT

50 475 525

Accommodating Thru Blockage (ft) 525

Greater of Total Turn length and Blockage Length (ft): 525

Final Conclusion:

Use Blockage Length

525 ft

(Includes Taper)



Turn Lane Storage Length Analysis

Analysis Summary

7/12/2019

. Turn Lane Length (ft)*
Design Speed
Turn Lane (mph) wW/0
Existing | Required |Proposed| Taper
8 q p p Taper
Liberty Rd N & Home Rd
Eastbound Right Turn Lane | 55 | o | ers | 675 50 | 625




Turn Lane Storage Length Analysis 7/12/2019

Intersection: Liberty Rd N & Home Rd

Movement Analyzed: Eastbound Right Turn
EBR
Speed Limit: 50 Design Year 2020
Design Speed: 55 Peak Hour Sc 2B - AM
Type of Traffic Control: SIGNALIZED
Turn Demand Volume Type: HIGH
Applicable Condition(s): CONDITIONBor C (Whichever is greater)
Cycle Length: 100 seconds
Average Vehicles per Cycle: 4 veh/cyc
CONDITION A STORAGE ONLY
Length = 50' (diverging taper) + Storage Length (Figure 401-10)
Movement (Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)
EBR 50 175 225

CONDITION B HIGH SPEED DECELERATION ONLY
Movement Turn Lane Length (ft)
EBR 285

CONDITION C MODERATE SPEED DECELERATION AND STORAGE

Movement (Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)
EBR 165 175 340

Condition B is greater than Condition C

Conclusion: Use Condition B
Total Turn Length (ft) 285

Check for Blockage:
Direction Analyzed: EBT

Average Vehicles per Cycle: 12 veh/cyc

Movement (Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)
EBT 50 450 500

Accommodating Thru Blockage (ft) 500

Greater of Total Turn length and Blockage Length (ft): 500

Final Conclusion:

Use Blockage Length 500 ft
(Includes Taper)




Turn Lane Storage Length Analysis 7/12/2019

Intersection: Liberty Rd N & Home Rd

Movement Analyzed: Eastbound Right Turn
EBR
Speed Limit: 50 Design Year 2020
Design Speed: 55 Peak Hour Sc 2B - PM
Type of Traffic Control: SIGNALIZED
Turn Demand Volume Type: HIGH
Applicable Condition(s): CONDITIONBor C (Whichever is greater)
Cycle Length: 120 seconds
Average Vehicles per Cycle: 9 veh/cyc
CONDITION A STORAGE ONLY
Length = 50' (diverging taper) + Storage Length (Figure 401-10)
Movement (Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)
EBR 50 350 400

CONDITION B HIGH SPEED DECELERATION ONLY
Movement Turn Lane Length (ft)
EBR 285

CONDITION C MODERATE SPEED DECELERATION AND STORAGE

Movement (Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)
EBR 165 350 515

Condition C is greater than Condition B

Conclusion: Use Condition C
Total Turn Length (ft) 515

Check for Blockage:
Direction Analyzed: EBT

Average Vehicles per Cycle: 18 veh/cyc

Movement (Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)
EBT 50 625 675

Accommodating Thru Blockage (ft) 675

Greater of Total Turn length and Blockage Length (ft): 675

Final Conclusion:

Use Blockage Length 675 ft
(Includes Taper)




Turn Lane Storage Length Analysis Analysis Summary

7/12/2019

Design Speed Turn Lane Length (ft)*
Turn Lane (mph) W/0
Existing | Required |Proposed| Taper e
Sawmill Pkwy & Home Rd
Northtbound Right Turn Lane | 50 | 0 | 595 | 595 | 145 | 450
Sawmill Pkwy & Home Rd
Eastbound Right Turn Lane | 55 | 0 | 540 | 540 | 165 | 375




Turn Lane Storage Length Analysis

Intersection:

Movement Analyzed:

Speed Limit: 45
Design Speed: 50

Sawmill Pkwy & Home Rd
Northbound Right Turn
NBR
Design Year 2040
Peak Hour Sc3-AM

Type of Traffic Control: SIGNALIZED

Turn Demand Volume Type: HIGH

Applicable Condition(s): CONDITIONBor C (Whichever is greater)
Cycle Length: 100 seconds

Average Vehicles per Cycle: 6 veh/cyc

CONDITION A STORAGE ONLY

Length = 50' (diverging taper) + Storage Length (Figure 401-10)

7/12/2019

Movement

(Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)

NBR

50 250 300

CONDITION B HIGH SPEED DECELERATION ONLY

Movement

Turn Lane Length (ft)

NBR

225

CONDITION C MODERATE SPEED DECELERATION AND STORAGE

Movement

(Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)

NBR

145 250 395

Condition C is greater than Condition B

Conclusion: Use Condition C

Total Turn Length (ft)

395

Check for Blockage:

Direction Analyzed:

NBT

Average Vehicles per Cycle: 15 veh/cyc

Movement

(Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)

NBT

50 525 575

Accommodating Thru Blockage (ft) 575

Greater of Total Turn length and Blockage Length (ft): 575

Final Conclusion:

Use Blockage Length

575 ft

(Includes Taper)



Turn Lane Storage Length Analysis

Intersection: Sawmill Pkwy & Home Rd
Movement Analyzed: Northbound Right Turn

NBR
Speed Limit: 45 Design Year 2040
Design Speed: 50 Peak Hour Sc3 - PM
Type of Traffic Control: SIGNALIZED
Turn Demand Volume Type: HIGH
Applicable Condition(s): CONDITIONBor C (Whichever is greater)
Cycle Length: 120 seconds
Average Vehicles per Cycle: 12 veh/cyc

CONDITION A STORAGE ONLY
Length = 50' (diverging taper) + Storage Length (Figure 401-10)

7/12/2019

Movement (Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)

NBR 50 450 500

CONDITION B HIGH SPEED DECELERATION ONLY
Movement Turn Lane Length (ft)
NBR 225

CONDITION C MODERATE SPEED DECELERATION AND STORAGE

Movement (Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)

NBR 145 450 595

Condition C is greater than Condition B

Conclusion: Use Condition C
Total Turn Length (ft) 595

Check for Blockage:
Direction Analyzed: NBT
Average Vehicles per Cycle: 13 veh/cyc

Movement (Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)

NBT 50 475 525

Accommodating Thru Blockage (ft) 525

Greater of Total Turn length and Blockage Length (ft): 595

Final Conclusion:

Use Condition C 595 ft
(Includes Taper)




Turn Lane Storage Length Analysis

Intersection:

Movement Analyzed:

Speed Limit: 50
Design Speed: 55

Sawmill Pkwy & Home Rd
Eastbound Right Turn
EBR
Design Year 2040
Peak Hour Sc3-AM

Type of Traffic Control: SIGNALIZED

Turn Demand Volume Type: HIGH

Applicable Condition(s): CONDITIONBor C (Whichever is greater)
Cycle Length: 100 seconds

Average Vehicles per Cycle: 5 veh/cyc

CONDITION A STORAGE ONLY

Length = 50' (diverging taper) + Storage Length (Figure 401-10)

7/12/2019

Movement

(Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)

EBR

50 200 250

CONDITION B HIGH SPEED DECELERATION ONLY

Movement

Turn Lane Length (ft)

EBR

285

CONDITION C MODERATE SPEED DECELERATION AND STORAGE

Movement

(Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)

EBR

165 200 365

Condition B is greater than Condition C

Conclusion: Use Condition B

Total Turn Length (ft)

285

Check for Blockage:

Direction Analyzed:

EBT

Average Vehicles per Cycle: 7 veh/cyc

Movement

(Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)

EBT

50 275 325

Accommodating Thru Blockage (ft) 325

Greater of Total Turn length and Blockage Length (ft): 325

Final Conclusion:

Use Blockage Length

325 ft

(Includes Taper)



Turn Lane Storage Length Analysis

Intersection: Sawmill Pkwy & Home Rd
Movement Analyzed: Eastbound Right Turn

EBR
Speed Limit: 50 Design Year 2040
Design Speed: 55 Peak Hour Sc3 - PM
Type of Traffic Control: SIGNALIZED
Turn Demand Volume Type: HIGH
Applicable Condition(s): CONDITIONBor C (Whichever is greater)
Cycle Length: 120 seconds
Average Vehicles per Cycle: 10 veh/cyc

CONDITION A STORAGE ONLY
Length = 50' (diverging taper) + Storage Length (Figure 401-10)

7/12/2019

Movement (Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)

EBR 50 375 425

CONDITION B HIGH SPEED DECELERATION ONLY
Movement Turn Lane Length (ft)
EBR 285

CONDITION C MODERATE SPEED DECELERATION AND STORAGE

Movement (Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)

EBR 165 375 540

Condition C is greater than Condition B

Conclusion: Use Condition C
Total Turn Length (ft) 540

Check for Blockage:
Direction Analyzed: EBT
Average Vehicles per Cycle: 11 veh/cyc

Movement (Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)

EBT 50 400 450

Accommodating Thru Blockage (ft) 450

Greater of Total Turn length and Blockage Length (ft): 540

Final Conclusion:

Use Condition C 540 ft
(Includes Taper)




Turn Lane Storage Length Analysis

Analysis Summary

7/12/2019

Design Speed Turn Lane Length (ft)*
Turn Lane (mph) W70
Existing | Required | Proposed | Taper e
Liberty Rd N & Home Rd
Eastbound Right Turn Lane | 55 | o | es0 | 640 165 | 475




Turn Lane Storage Length Analysis

Intersection:

Movement Analyzed:

Speed Limit: 50
Design Speed: 55

Liberty Rd N & Home Rd
Eastbound Right Turn
EBR
Design Year 2040
Peak Hour Sc3-AM

Type of Traffic Control: SIGNALIZED

Turn Demand Volume Type: HIGH

Applicable Condition(s): CONDITIONBor C (Whichever is greater)
Cycle Length: 100 seconds

Average Vehicles per Cycle: 5 veh/cyc

CONDITION A STORAGE ONLY

Length = 50' (diverging taper) + Storage Length (Figure 401-10)

7/12/2019

Movement

(Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)

EBR

50 200 250

CONDITION B HIGH SPEED DECELERATION ONLY

Movement

Turn Lane Length (ft)

EBR

285

CONDITION C MODERATE SPEED DECELERATION AND STORAGE

Movement

(Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)

EBR

165 200 365

Condition B is greater than Condition C

Conclusion: Use Condition B

Total Turn Length (ft)

285

Check for Blockage:

Direction Analyzed:

EBT

Average Vehicles per Cycle: 9 veh/cyc

Movement

(Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)

EBT

50 350 400

Accommodating Thru Blockage (ft) 400

Greater of Total Turn length and Blockage Length (ft): 400

Final Conclusion:

Use Blockage Length

400 ft

(Includes Taper)



Turn Lane Storage Length Analysis 7/12/2019

Intersection: Liberty Rd N & Home Rd

Movement Analyzed: Eastbound Right Turn

EBR

Speed Limit: 50 Design Year 2040

Design Speed: 55 Peak Hour Sc3 - PM

Type of Traffic Control: SIGNALIZED

Turn Demand Volume Type: HIGH

Applicable Condition(s): CONDITIONBor C (Whichever is greater)

Cycle Length: 120 seconds

Average Vehicles per Cycle: 13 veh/cyc

CONDITION A STORAGE ONLY

Length = 50' (diverging taper) + Storage Length (Figure 401-10)

Movement (Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)
EBR 50 475 525

CONDITION B HIGH SPEED DECELERATION ONLY

Movement Turn Lane Length (ft)
EBR 285

CONDITION C MODERATE SPEED DECELERATION AND STORAGE

Movement (Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)
EBR 165 475 640

Condition C is greater than Condition B

Conclusion: Use Condition C

Total Turn Length (ft) 640

Check for Blockage:

Direction Analyzed: EBT

Average Vehicles per Cycle: 13 veh/cyc

Movement (Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)
EBT 50 475 525

Accommodating Thru Blockage (ft) 525

Greater of Total Turn length and Blockage Length (ft): 640

Final Conclusion:

Use Condition C 640 ft
(Includes Taper)




Turn Lane Storage Length Analysis Analysis Summary

7/12/2019

. Turn Lane Length (ft)*
Design Speed
Turn Lane (mph) wW/0
Existing | Required |Proposed| Taper
& q P P Taper
Sawmill Pkwy & Home Rd
Northtbound Right Turn Lane | 50 | 0o | 645 | 645 | 145 | 500

Sawmill Pkwy & Home Rd
Eastbound Right Turn Lane | 55 | 0 | 450 | 450 | s0 | 400




Turn Lane Storage Length Analysis

Intersection:

Movement Analyzed:

Speed Limit: 45
Design Speed: 50

Sawmill Pkwy & Home Rd
Northbound Right Turn
NBR
Design Year 2040
Peak Hour Sc4 - AM

Type of Traffic Control: SIGNALIZED

Turn Demand Volume Type: HIGH

Applicable Condition(s): CONDITIONBor C (Whichever is greater)
Cycle Length: 100 seconds

Average Vehicles per Cycle: 6 veh/cyc

CONDITION A STORAGE ONLY

Length = 50' (diverging taper) + Storage Length (Figure 401-10)

7/12/2019

Movement

(Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)

NBR

50 250 300

CONDITION B HIGH SPEED DECELERATION ONLY

Movement

Turn Lane Length (ft)

NBR

225

CONDITION C MODERATE SPEED DECELERATION AND STORAGE

Movement

(Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)

NBR

145 250 395

Condition C is greater than Condition B

Conclusion: Use Condition C

Total Turn Length (ft)

395

Check for Blockage:

Direction Analyzed:

NBT

Average Vehicles per Cycle: 15 veh/cyc

Movement

(Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)

NBT

50 525 575

Accommodating Thru Blockage (ft) 575

Greater of Total Turn length and Blockage Length (ft): 575

Final Conclusion:

Use Blockage Length

575 ft

(Includes Taper)



Turn Lane Storage Length Analysis

Intersection: Sawmill Pkwy & Home Rd
Movement Analyzed: Northbound Right Turn

NBR
Speed Limit: 45 Design Year 2040
Design Speed: 50 Peak Hour Sc4 - PM
Type of Traffic Control: SIGNALIZED
Turn Demand Volume Type: HIGH
Applicable Condition(s): CONDITIONBor C (Whichever is greater)
Cycle Length: 120 seconds
Average Vehicles per Cycle: 14 veh/cyc

CONDITION A STORAGE ONLY
Length = 50' (diverging taper) + Storage Length (Figure 401-10)

7/12/2019

Movement (Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)

NBR 50 500 550

CONDITION B HIGH SPEED DECELERATION ONLY
Movement Turn Lane Length (ft)
NBR 225

CONDITION C MODERATE SPEED DECELERATION AND STORAGE

Movement (Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)

NBR 145 500 645

Condition C is greater than Condition B

Conclusion: Use Condition C
Total Turn Length (ft) 645

Check for Blockage:
Direction Analyzed: NBT
Average Vehicles per Cycle: 13 veh/cyc

Movement (Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)

NBT 50 475 525

Accommodating Thru Blockage (ft) 525

Greater of Total Turn length and Blockage Length (ft): 645

Final Conclusion:

Use Condition C 645 ft
(Includes Taper)




Turn Lane Storage Length Analysis

Intersection:

Movement Analyzed:

Speed Limit: 50
Design Speed: 55

Sawmill Pkwy & Home Rd
Eastbound Right Turn
EBR
Design Year 2040
Peak Hour Sc4 - AM

Type of Traffic Control: SIGNALIZED

Turn Demand Volume Type: HIGH

Applicable Condition(s): CONDITIONBor C (Whichever is greater)
Cycle Length: 100 seconds

Average Vehicles per Cycle: 5 veh/cyc

CONDITION A STORAGE ONLY

Length = 50' (diverging taper) + Storage Length (Figure 401-10)

7/12/2019

Movement

(Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)

EBR

50 200 250

CONDITION B HIGH SPEED DECELERATION ONLY

Movement

Turn Lane Length (ft)

EBR

285

CONDITION C MODERATE SPEED DECELERATION AND STORAGE

Movement

(Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)

EBR

165 200 365

Condition B is greater than Condition C

Conclusion: Use Condition B

Total Turn Length (ft)

285

Check for Blockage:

Direction Analyzed:

EBT

Average Vehicles per Cycle: 7 veh/cyc

Movement

(Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)

EBT

50 275 325

Accommodating Thru Blockage (ft) 325

Greater of Total Turn length and Blockage Length (ft): 325

Final Conclusion:

Use Blockage Length

325 ft

(Includes Taper)



Turn Lane Storage Length Analysis

Intersection:

Movement Analyzed:

Speed Limit: 50
Design Speed: 55

Sawmill Pkwy & Home Rd
Eastbound Right Turn
EBR
Design Year 2040
Peak Hour Sc4 - PM

Type of Traffic Control: SIGNALIZED

Turn Demand Volume Type: HIGH

Applicable Condition(s): CONDITIONBor C (Whichever is greater)
Cycle Length: 120 seconds

Average Vehicles per Cycle: 10 veh/cyc

CONDITION A STORAGE ONLY

Length = 50' (diverging taper) + Storage Length (Figure 401-10)

7/12/2019

Movement

(Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)

EBR

50 375 425

CONDITION B HIGH SPEED DECELERATION ONLY

Movement

Turn Lane Length (ft)

EBR

285

CONDITION C MODERATE SPEED DECELERATION AND STORAGE

Movement

(Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)

EBR

165 375 540

Condition C is greater than Condition B

Conclusion: Use Condition B

Total Turn Length (ft)

285

Check for Blockage:

Direction Analyzed:

EBT

Average Vehicles per Cycle: 11 veh/cyc

Movement

(Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)

EBT

50 400 450

Accommodating Thru Blockage (ft) 450

Greater of Total Turn length and Blockage Length (ft): 450

Final Conclusion:

Use Blockage Length

450 ft

(Includes Taper)



Turn Lane Storage Length Analysis

Analysis Summary

7/12/2019

Design Speed Turn Lane Length (ft)*
Turn Lane (mph) W70
Existing | Required |Proposed| Taper .
Liberty Rd N & Home Rd
Eastbound Right Turn Lane | 55 | o | ee5 | 665 165 | 500




Turn Lane Storage Length Analysis

Intersection:

Movement Analyzed:

Speed Limit: 50
Design Speed: 55

Liberty Rd N & Home Rd
Eastbound Right Turn
EBR
Design Year 2040
Peak Hour Sc4 - AM

Type of Traffic Control: SIGNALIZED

Turn Demand Volume Type: HIGH

Applicable Condition(s): CONDITIONBor C (Whichever is greater)
Cycle Length: 100 seconds

Average Vehicles per Cycle: 6 veh/cyc

CONDITION A STORAGE ONLY

Length = 50' (diverging taper) + Storage Length (Figure 401-10)

7/12/2019

Movement

(Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)

EBR

50 250 300

CONDITION B HIGH SPEED DECELERATION ONLY

Movement

Turn Lane Length (ft)

EBR

285

CONDITION C MODERATE SPEED DECELERATION AND STORAGE

Movement

(Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)

EBR

165 250 415

Condition B is greater than Condition C

Conclusion: Use Condition B

Total Turn Length (ft)

285

Check for Blockage:

Direction Analyzed:

EBT

Average Vehicles per Cycle: 9 veh/cyc

Movement

(Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)

EBT

50 350 400

Accommodating Thru Blockage (ft) 400

Greater of Total Turn length and Blockage Length (ft): 400

Final Conclusion:

Use Blockage Length

400 ft

(Includes Taper)



Turn Lane Storage Length Analysis 7/12/2019

Intersection: Liberty Rd N & Home Rd

Movement Analyzed: Eastbound Right Turn

EBR

Speed Limit: 50 Design Year 2040

Design Speed: 55 Peak Hour Sc4 - PM

Type of Traffic Control: SIGNALIZED

Turn Demand Volume Type: HIGH

Applicable Condition(s): CONDITIONBor C (Whichever is greater)

Cycle Length: 120 seconds

Average Vehicles per Cycle: 14 veh/cyc

CONDITION A STORAGE ONLY

Length = 50' (diverging taper) + Storage Length (Figure 401-10)

Movement (Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)
EBR 50 500 550

CONDITION B HIGH SPEED DECELERATION ONLY

Movement Turn Lane Length (ft)
EBR 285

CONDITION C MODERATE SPEED DECELERATION AND STORAGE

Movement (Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)
EBR 165 500 665

Condition C is greater than Condition B

Conclusion: Use Condition C

Total Turn Length (ft) 665

Check for Blockage:

Direction Analyzed: EBT

Average Vehicles per Cycle: 14 veh/cyc

Movement (Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)
EBT 50 500 550

Accommodating Thru Blockage (ft) 550

Greater of Total Turn length and Blockage Length (ft): 665

Final Conclusion:

Use Condition C 665 ft
(Includes Taper)




Turn Lane Storage Length Analysis

Analysis Summary

7/12/2019

Design Speed Turn Lane Length (ft)*
Turn Lane (mph) st ] w/0
xisting | Required [Proposed| Taper Taper
Access Rd & Home Rd
Eastbound Right Turn Lane | 55 | o | 450 [ 450 | 0 400
Access Rd & Home Rd
Westbound Left Turn Lane | 55 | o | 400 [ 400 | 50 350




Turn Lane Storage Length Analysis 7/12/2019

Intersection: Access Rd & Home Rd
Movement Analyzed: Eastbound Right Turn
EBR
Speed Limit: 50 Design Year 2040
Design Speed: 55 Peak Hour Sc4 - AM
Type of Traffic Control: UNSIGNALIZED THROUGH ROAD
Turn Demand Volume Type: LOW
Applicable Condition(s): CONDITIONBor C (Whichever is greater)
Cycle Length: 60 seconds
Average Vehicles per Cycle: 1 veh/cyc
CONDITION A STORAGE ONLY
Length = 50' (diverging taper) + Storage Length (Figure 401-10)
Movement (Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)
EBR 50 50 100

CONDITION B HIGH SPEED DECELERATION ONLY
Movement Turn Lane Length (ft)
EBR 285

CONDITION C MODERATE SPEED DECELERATION AND STORAGE

Movement (Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)
EBR 165 50 215

Condition B is greater than Condition C

Conclusion: Use Condition B
Total Turn Length (ft) 285

Check for Blockage:
Direction Analyzed: EBT

Average Vehicles per Cycle: 8 veh/cyc

Movement (Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)
EBT 50 325 375

Accommodating Thru Blockage (ft) 375

Greater of Total Turn length and Blockage Length (ft): 375

Final Conclusion:

Use Blockage Length 375 ft
(Includes Taper)




Turn Lane Storage Length Analysis 7/12/2019

Intersection: Access Rd & Home Rd
Movement Analyzed: Eastbound Right Turn
EBR
Speed Limit: 50 Design Year 2040
Design Speed: 55 Peak Hour Sc4 - PM
Type of Traffic Control: UNSIGNALIZED THROUGH ROAD
Turn Demand Volume Type: LOW
Applicable Condition(s): CONDITIONBor C (Whichever is greater)
Cycle Length: 60 seconds
Average Vehicles per Cycle: 2 veh/cyc
CONDITION A STORAGE ONLY
Length = 50' (diverging taper) + Storage Length (Figure 401-10)
Movement (Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)
EBR 50 100 150

CONDITION B HIGH SPEED DECELERATION ONLY
Movement Turn Lane Length (ft)
EBR 285

CONDITION C MODERATE SPEED DECELERATION AND STORAGE

Movement (Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)
EBR 165 100 265

Condition B is greater than Condition C

Conclusion: Use Condition B
Total Turn Length (ft) 285

Check for Blockage:
Direction Analyzed: EBT

Average Vehicles per Cycle: 11 veh/cyc

Movement (Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)
EBT 50 400 450

Accommodating Thru Blockage (ft) 450

Greater of Total Turn length and Blockage Length (ft): 450

Final Conclusion:

Use Blockage Length 450 ft
(Includes Taper)




Turn Lane Storage Length Analysis 7/12/2019

Intersection: Access Rd & Home Rd
Movement Analyzed: Westbound Left Turn
WBL
Speed Limit: 50 Design Year 2040
Design Speed: 55 Peak Hour Sc4 - AM
Type of Traffic Control: UNSIGNALIZED THROUGH ROAD
Turn Demand Volume Type: LOW
Applicable Condition(s): CONDITIONBor C (Whichever is greater)
Cycle Length: 60 seconds
Average Vehicles per Cycle: 1 veh/cyc
CONDITION A STORAGE ONLY
Length = 50' (diverging taper) + Storage Length (Figure 401-10)
Movement (Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)
WBL 50 50 100

CONDITION B HIGH SPEED DECELERATION ONLY
Movement Turn Lane Length (ft)
WBL 285

CONDITION C MODERATE SPEED DECELERATION AND STORAGE

Movement (Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)
WBL 165 50 215

Condition B is greater than Condition C

Conclusion: Use Condition B
Total Turn Length (ft) 285

Check for Blockage:
Direction Analyzed: WBT

Average Vehicles per Cycle: 9 veh/cyc

Movement (Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)
WBT 50 350 400

Accommodating Thru Blockage (ft) 400

Greater of Total Turn length and Blockage Length (ft): 400

Final Conclusion:

Use Blockage Length 400 ft
(Includes Taper)




Turn Lane Storage Length Analysis 7/12/2019

Intersection: Access Rd & Home Rd
Movement Analyzed: Westbound Left Turn
WBL
Speed Limit: 50 Design Year 2040
Design Speed: 55 Peak Hour Sc4 - PM
Type of Traffic Control: UNSIGNALIZED THROUGH ROAD
Turn Demand Volume Type: LOW
Applicable Condition(s): CONDITIONBor C (Whichever is greater)
Cycle Length: 60 seconds
Average Vehicles per Cycle: 1 veh/cyc
CONDITION A STORAGE ONLY
Length = 50' (diverging taper) + Storage Length (Figure 401-10)
Movement (Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)
WBL 50 50 100

CONDITION B HIGH SPEED DECELERATION ONLY
Movement Turn Lane Length (ft)
WBL 285

CONDITION C MODERATE SPEED DECELERATION AND STORAGE

Movement (Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)
WBL 165 50 215

Condition B is greater than Condition C

Conclusion: Use Condition B
Total Turn Length (ft) 285

Check for Blockage:
Direction Analyzed: WBT

Average Vehicles per Cycle: 8 veh/cyc

Movement (Diverging Taper) (ft) Plus Storage Length (ft) |Total Length (ft)
WBT 50 325 375

Accommodating Thru Blockage (ft) 375

Greater of Total Turn length and Blockage Length (ft): 375

Final Conclusion:

Use Blockage Length 375 ft
(Includes Taper)
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